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Radio Research Committee. Ths. 889 
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Preventer for Radio-Telegraphic [Austin]. 


176 

Societe Francaise Radio-Electrique. The 
System " A Onde Unique " of the [Harri- 
so^J (C). 27 | Eichhorn] (C). 107 
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Transmission of Electromagnetic Waves 
Through and Around the Earth, On the 
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ments in, 337 


Wireman's. London. Dispute. 626 

Wiremen's Grievances, , 713 

Wiring. Guaranteed, 
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Kineston-on-Thames, 383 

Kingstowa (co. Dublin), 874 

Knaresboroueh. 71. 822, 961 
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Abdord2en SiSsur»aa Tramwiv, 832 | 
17, 352, 339, 429, 592 | 
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Darwen, 384 

Derby. 152 

Elec. Cookine. 464, 1054 

Elec. Cooking Apparatus, 759 
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British & Colonial Zoelly Turbine Synd., 158, 


470 


British Columbia Elec. Railway, 469, 509, 632 


British Elec. Heater. 350 
Bvitish Elec. Traction. 350 
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L. & N.W. Railway. 918 
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Fuseboards, 4 
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Gas as a Steriliser, 102 

G.E.C. Proeress Sheets. 145 

Glaseow Electrical Exhibition, The, 38 
Glob-o-lite Siens, 6 

Guarantees, 112 
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Half-watt Fittings, “ Eye-Rest."* 170 
Eat Fittines with Holophane Glassware, 
'" Half-watt " Lamp Fitting, New. 146 
Half-watt Lamp Installations, 126 
Half-watt Lamp. The. 128 (see cl«o p, 628) 
Halt-watt Lamps. Fixtures for, 168 
Half-watt Osrams at Harrods. 180 

* Half-Watt "' Strect Installation, 227 
Halt-watt Street Lighting Fitting, 164 

H.B. Elec. Grinders, 116 

Heatine Control. Automatic. 48 
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Hub Motor for Three-wheel Electrics. 107 
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Illumination Material. 219° 
Indirect Departure. An, 210 
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Insulation Test, A Remarkable, 226 
Iron, Elec., Developments, 47 
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Lamp-lowering Gear. 72 

Lamp Packing. A New. 179 

Lamps at the Proper Efficiency, 78 

Lamps. * Nitra " 54 

Leclanché Cell for Railway Track Circuits, 216 

Liftine Magnets in Steel Works. 64 

Liehtine a London Printing Works, 111 

Liehting Balham Palladium. 74 

Lighting in the Carlton Theatre. 72 

" Liehtine News" No.2.7 

Lichting of Chicago, The Street. 20 

Lighting of Churches, The Effective, 195 

SIE ing Transformer for Use Underground. 
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Mu!tigap. 177 

** Loslis." 14 

Lundberg '' Auto " Liz^ting Boards. 116 


" Maenet ” Elec. Iron Scheme. The, 93 

Maeneto Call Svitchboards. 147 

" Manganesit»,"' 169 

Manners Colliery, Ilkeston. 74 

Mazda and the Mikado. 114 

Mzzda Half-watt Installations. 176 

Mazda House. New Fittings Showroom at, 88 

Mazda Stimulator. A. 10 

Mercury Vapour Lighting, 5 

* Metamica.’’ 100 

Mine Sienalline, 148 

Model Engineering and Scientific Exhibition. 13 

* Morehen " Plur, The. 130 

Motor-car Heads, 202 

Motor-car Lichting. 16 

Motor-car Work. Aluminium in, 76 

Motor Control Panel, 218 

Motor-generators, Sma'l, 162 

Motor. Induction, for Collisry Work, Splash- 
Proof, 216 

* Motors of Merit," 78 

Motors, Sewing Machine. 56 
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Not Dead Yet, 200 
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Prepayment Meter. A New, 142 
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Quenched Spark Wireless Teleeraphy, 134 


Radiator Booklet, A Neat, 147 

R.C. Circuit Breaker, 76 

'" Realita,” 106 

Recordine Instruments, 84 

R:-delo Fire Units, 4 

Relay Tvpe Crane Panels. 92 

** Reyrolle '' Cable Dividing Boxes, 70. 
Reyrclle Social, 62 

* Rodolite,”” 82 

Royal Ediswan Daylight Lamp, 6 
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Szale Collector, 132 
” Schol*y's Maeazine,"" 102 
S:archlights, 217 
Simi-Indirect Lightine, 80 
Shop Lightine '' Wotan '' Half-watts, 186 
Si»mens at Glasgow Exhibition, 52 
Siemens’ Staff Smoker, 206 
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Silica Lamps in the Laboratory. 182 
Simplex Dri'ling Machines, 190 
Soldering Flux. A New, 174 
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176 

Sterling Tel*phon2s, 224 

Street Lighting in St. Pancras, Improved. 166 

Street Liehtine with Ornamental Posts, 62 
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** Sunshine " Cooking and Heating Apparatus, 
203 

“ Supirarc," The. 172 

Supply Station Samaritan. The, 24 
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Switch Ceiling Rose, A, 172 
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Switching Certificates, 42 
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U.F C. Calendar, 148 
* Ultralux," 192 
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Venner Sirens, 43 
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Westinehouse Supply Apparatus, 54 
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precise nature of the half-watt lamp, of which a few par- 
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| temperature is essential for high efficiency it became impor- 
tant to eliminate this blackening if a higher efficiency 1s 


CONTENTS OF THE CURRENT NUMBER. 
Investigations showed that the blackening 


Pis eee Ent We ae 1 REVIEWS—continued. to be obtained. 
rrangements for the Week.. 5 and Archibald]. La Télé. ; : " 
Experiments on Corona Losses | graphie et la Téléphonie was mainly due to the presence of water vapour. This 
n Tenemi ion Line Ry Simultanées et la Télé- causes oxide of tungsten, which is volatile, to be formed and 
r, eidig an err honie Multiple [ Berger]. : p ; 
Jaensob. Illustrated...... 6 | The Nitrogen fiil ir js SER ü - thus deposited upon the glass, being there reduced by the 
e P BUP ERE eh | La Maison Electrique and the hvdrogen which has been set free bv the oxidation. Thus, 
. * Ho. aw, L.C. : ibiti ; a 
Illustrated .............. 9. NACE Ee atbinion: oq | even a minute amount of water vapour is capable of 
Electrical Cooking Plant at Penta Eam a . . . ene 
the Boston Engineers’ Club 11- A Theory ol Magos BEP " causing an indefinite amount of blackening. Apart, however, 
Corona Phenomena on Trans- — ^, ™n” » M.A. --.--. 25] from this effect, even in the absence of water vapour, some 
mission Lines. By Dr. A New Aluminium Light. . | "TES 
Weidig and Herr Jaensch. ning Arrester. Illus....... 25 blackening will occur, which is apparently due to ordinary 
cde Mec HU 12 Ep e ipd E A 26 | vaporisation. As a result of the investigation it was 
- Wave iransmission 1 Tu : : . JP . 
Cable. Reply to Mr. Horace Bow- concluded that the blackening might be mitigated either by 
den (A. Nichols Moore). the introduction of a gas such as nitrogen at atmospheric 


Submarine Telegraph Cable. 
‘pressure, or by changing the location of the deposit by the 


Bv H. W. Malcolm, D.Sc. 
Illustrated .............. 14! Absorption with the Arc and 
pager Radio Station in | S Spark oes ara 
t B tem “ ique ” ; 
e Bahamas. Illustrated.. 17, Syster ‘à Once Faique — | convection currents in the gas so that the bulb opposite 
Post Office Employés. Contd. 18 of the Société Francaise 8 pp 
Corona LOssES.......... .... 20, Radio-Electrique (H. H. the filament did not darken. Both methods have proved 
Baviswa 21 | * Harrison). Pt og ful 
TIT ALLEE | rams v. "Buses. successtul. 
Elements of Electrical En- “The Baudot Printing Tele- ; b. aa 
P et ru graph System" (H. H 
an alculation Q ec- arri TOS , eh oe . 
tric Currente [La Cour and ND d and Defni- _ No information is given in the Paper as to the loss due to 
the use of & gas in itself, but the question is considered 


HR. Broughton. The | ous (P. V. Bevan} 
Design of Alternating- — jor raras rcgis ls ao | Whether the advantages to be gained by the use of a gas are 
| | eens: b sufficient to offset the tendency.to an increase in vaporisa- 


tion due to the higher operating temperature, for it must 


Current Machinery [Barr 
NOTES. _ | be noted that a higher temperature than in vacuo is neces- 
|. . . | Sary even to obtain the same efficiency. It has been found 
Ve ! apparently that the heat lost by convection increases only 
as the 15th power of the temperature, whereas the radiated 
Thus the effect of 


The Half-Watt Lamp. : 
SPECULATION has been rife for some little time as to the | energy increases as the 4-7th power. 
convection at very high temperatures becomes relatively 

Moreover, it is more serious with small 
It is thus better 


less important. 


ticulars were published about a month ago in the technical 
wires than with those of larger diameter. 


Press. Among other things it was stated that the lamp 
contained nitrogen, it being understood that the gas was at 
atmospheric pressure. On the face of it this seemed dis- 
tinctly improbable, owing to the fact that a vacuum is 
desirable in order to provide heat insulation, and that if a 
vacuum is discarded the efficiency is reduced owing to loss 
by convection. An article throwing some light on the 
subject has now been published in the ' General Electric 
Review," U.S.A., and considering the fact that the lamp 
has been produced by the General Electric Co, the state- 
ments therein may be looked upon as “ official." An ab- 
stract of this article will be found in another column. From 
it we learn that the determining factor in the problem was 
the blackening of the bulb which has alwavs been an un- 
pleasant feature of glow lamps. : This difficulty increases 
as the temperature of the filament is raised, and since a high 


the same effect can be obtained by winding the filaments 
into the form of a tightly coiled helix. It thus becomes 
clear that, so far, such lamps are preferably made for 
heavy currents. Thus it is mentioned that’ lamps of 
4,000 c.p., taking currents of 20-30 amperes, give an effi- 
ciencv of 0-4-0-5 watt per candle, and are preferablv run by 
means of small transformers. Lamps taking 10 amperes 
require a pressure of 4 or 5 volts and are run in series, but 
with the smaller currents the efficiency falls. It is evident 
that a good many interesting problems are involved in this 
latest attempt to obtain still higher lamp efficiencies, but 
we think it is apparent that such lamps will only be used in 
large units, and for special purposes, so that central-station 


engineers need not be afraid ot them. 


to use filaments of large diameter, though it is stated that 


| 
| 
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The P.A.Y.&. Car. 

THE policy of the American tramway authorities is to 
look upon every passenger as à cheat and every conductor 
as a thief, until the contrary is proved. Thus it comes about 
that many ingenious methods have been evolved in the 
United States for rendering absolute the certainty that 
every passenger shall pay his fare and every conductor shall 
‘turn in all the money he collects. Without doubt one of 
the most ingenious methods under the former heading is 
that of the P(ay) A(s) Y(ou) E(nter) car. This car has 
different entrances and exits, and each passenger is required 
to pav his fare as he enters. The system which has some, 
but by no means a universal, vogue in the United States, 
has also been introduced in one or two towns in this country, 
and in a Paper which was read at the Conference of the 
Municipal Tramwavs Association, Ald. S. FLINT was 
able to give his experience with cars of this tvpe at 
Leicester. This experience, it would seem, has been satis- 
factory ; the problem of howthe conductor was to get fares 
during rush hours owing to the short stages has been solved, 
and accidents have been reduced owing to the fact that the 
conductor is alwavs on the rear platform. It is a little 
difficult to determine how the receipts have been affected, 
but it would appear that the results in this respect are also 


favourable. 


ARE we then to deduce from this that the P. A. Y.E. cars 
are likely to be as efficient in this country as they have been 
in the United States, and that our present methods should 
be changed? We do not think so. Inthe first place it must 
be remembered that the ''one-fare " system, which 18 
general throughout the United States, is a verv important 
factor in the success of the P.A.Y.E. scheme. The more 
numerous the fares the less advantageous is the system, 
owing to the delay while passengers make their require- 
ments known to and receive the appropriate ticket from the 
conductor. In Glasgow, to take an example given at the 
Conference, there is one route where the fares range from 
4d. to 74d., and there are 47 overlapping jd. stages. It is 
obvious that to deal efficiently with such a route on the 
P.A.Y.E. system at rush hours would be so difficult as 
not to make it worth the labour. Apart from the complica- 
tions introduced by our fare system, it mav really be asked 
whether “ tramway crime " is so frequent as to merit the 
introduction of this system. We have a higher opinion of 
human nature than the American tramway manager (per- 
haps because we live in this country), and we feel sure that 
the number of defaulters, both among passengers and con- 
ductors, is small. This being the case, it would seem that 
the checks imposed bv the ticket punch and inspectors are 


generally quite adequate to our needs, though these may 


require supplementing at rush hours. In London, we be- 


lieve, two conductors are carried at such times, and this, 
combined with the fact that most passengers travel a fair 
distance, makes the collection of all the fares compara- 
tively simple. The opinion of the Conference was indeed 


generally against the P.A.Y.E. system as unsuitable for the 


conditions in this country. And really, it may be asked, 


why should we be so anxious to adopt American practices ? 


| such as L, (or, worse, La). 


Symbols and the Printer. 

THE discussion which has been taking place over some 
years as to the best way in which electrical quantities may 
be represented by symbols has recently received an added 
interest. An unofficial report by a committee of the 
British Association has been published, and it is not unlikely 
that something further will soon be heard from the Inter- 
national Electrotechnical Commission. In this connection 
it seems to us that the real reason for using symbols at all 
is sometimes forgotten. After all, if an author uses the 
letter E he does so as a sort of shorthand—to represent in 
the shortest possible manner a perfectly definite quantity. 
Svmbols are a code whose chief value must reside in the 
fact that they are universally intelligible. And this 
universality must include the printer. Most writers on 
electrical subjects work with an ultimate view to publishing 
the results of their investigations, and it is, therefore, as 
well, equally from an economic point of view, as for their 
own peace of mind, that a close understanding should exist 


between them and the printer. 


—————— 


Now, the modern printer possesses types with an almost 
infinite variety of faces in almost everv “ fount ” and in all 
bookwork sizes; he, therefore, seldom finds any difficulty 
in providing the required svmbols. His difficulty arises 
only when he has to determine from the MS. what par- 
ticular face of letter the author requires. The author writes 
H, but he may want H or H, or even JC, and he generally 
forgets to indicate the difference until his MS. is in type, 
when he makes cabalistic signs on the proof, or under-scores 
the letter with lines which may or may not (usually not) 
indicate the type he wishes to be used. A word of explana- 
tion accompanving the MS. would prevent uncertainties. 
In this question of symbols, then, there is this important 
aspect in favour of simplification, both in the number 
of letters and the styles of types used. Apart from 
this, there is no difficulty in using a variety of faces 
of type to symbolise the author's meanings. The modern 
printing house contains many more of these than the 
scientific author is ever likely to use, and the compositor 
can set up one as easily as another. What, however, the 
printer would desire to avoid is the use of subscript letters, 
These figures are, in many 
printeries, not always available; the letters are somewhat 
awkward to assemble, and loss of time is occasioned where 
indices are also employed—e.g., L?. This is unfortunate, 
because such symbols have the advantage of being to a 
large extent self-explanatory, but in such cases the reader 
must alwavs receive first consideration. A greater objec- 
tion is the use of what may be called freak symbols, such as 
those invented bv Prof. D. RoBERTSON, where a large 
letter carries, kangaroo fashion, a smaller one inside it. 
Examples of this are I, V, E... We may say that such an 


| arrangement requires the cutting of special matrices for 


each svmbol for each size of tvpe, and for each typefounder 
or matrix maker and use. There is consequent large expons *. 
From the printer's point of view, as we have shown, th? 
symbol problem is an easy one so long as he knows what 
the author requires and so long as only type faces in general 
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*A Model for Demonstrating Some of the Effects Ob- 


tained in Coupled Oscillating Electrical Circuits." — Erratum. 
In Prof. Marchent’s article on this subject, which appeared in 
our issue of September 26th, the word " tighter " on line 11 of 
the second column of p. 1011 should be “ thicker.” 

Large Steam Turbine Units in America.— According to 
the * Electrical Review and Western Electrician," the Philadel- 
phia Electric Co. has recently placed an order for two turbo- 
alternators having capacities 'of 30,000 kw. and 35,000 kw. 
They will be installed at the Christian-street 


use are employed for expressing mathematical and other 


scientific quantities, &c. The selection at the author's 


command is at present practically unlimited. 


U—————————rÉm» G ŘŘŮŮĖŮŘŘŘŮĖ—— 


Lord Kelvin Statue at Glasgow.— The statue of Lord 
Kelvin erected in Kelvingrove Park, Glasgow, was unveiled on 
Wednesday last by Mr. Birrell, who is Rector of Glasgow 
University. The ceremony, over which the Lord Provost 
pres.ded. was attended by the City Megistrates erd the 


Senate of the University. 

Royal Engineers (T.F.)J— John Beecroft Beaumont, late 
Cadet Sergt., Leeds University Contingent, Senior Division, 
Officers Training Corps, has been appointed Lieutenant in 
the Northern Wireless Signal Company, Northern Command 
Signal Companies, Roval Engineers (Army Troops). 

Quartermaster and Hon. Lieut. Wm. M. Foster has resigned 
his commission in the Electric Light Companies, Hampshire 


respectively. 
power house. 
A Large Battery.— According to a contemporary. a 152-cell 
batiery, capable of an output of 9,000 kw. for six minutes at 
14.000 imperes, is at present being installed by an electricity 
supp'v company in Baltimore. Ohio. The battery is of the lead 
type wiih 133 plates per cell, the total weight being over 


450 tons. 


Automobile Dynamo Fan.—An illustration in the “ Elec- 
trical World " shows a recent American design of automohile 


(Fortress) Engineers, Roval Engineers. 

“The Central. "— The latest issue of this journal to come to lighting dynamo, which is installed on the spindle in place of the 
hand contains some especially interesting articles by old radiator fan, ard is itself provided with fan blades fixed on the 
City and Guilds students. These include “ Cable Laving In periphery of an annular revolving armature. The windings 
the Antipodes,” by B. S. Lion; “The Leclanché Battery," | are entirely enclosed in a circular case provided with the 
by. M. Solomon; and " The Exchange Te'egraph Company's standard fan belt pulley. Besides being very convenient for 
News Distribution System,” bv C. Higgins. Other fields of ; fitting to a car. the design is said to improve the fan efficiency. 
engineering are covered by “ Some Developments of a Therm- | The Electric Overhead and Underground Railway in 
ally Regenerative Engine" and " An Example of Railway ; Berlin.—One of the latest additions to electric railway literature 
Work in India”; while chemistry and physiology are repre- | 15 an artistic brochure on the above subject, which has been 
sented in " The Science of Eating," by E. F. Armstrong. issued jointly by Messrs. Siemens & Halske A.G. and Siemens 

Fireproof Trains on the Great Western Railway.—Two : Schuckertwerke G.m.b.H. It is prefaced by a map of the 
experimental trains are at present being run by the Great | System, which has been equipped by the Siemens interests, and 
Western Railway between London and Windsor. The coaches | !5 Ulustrated throughout by numerous excellent photographs 
ol these are entirely of steel with asbestos floors, the only and drawings of the more interesting features of the railway. 
wooden construction on the train being the outside foot-boards. An account of the development and progress of the system is 
These trains are lighted throughout electrically by a brake : also given, the only disadvantages of which to the English mind 
vehicle system, as described some time back by Mr. Roger T. | ate that, first, it is written in German, and, second, it is printed 
Smith, in a Paper read before the Institution of Civil Engineers, 
(see THE ErzEcTRICAN,Vol. LXVIII, p. 294). Each of the trains 
consists of four coaches, comprising first and third class, the first 
class compartments seating eight persons instead of six as 


in the old-fashioned ** Schrift." 

Flat Irons with Thermostats.—In the process of refinement 
to which electrical apparatus for the use of non-technical! 
peopie must necessarily be subjected, the electric flat iron, in 
its latest form in the United States, has been fitted with a ther- 
mostat of the metal-strip type, which has the effect of giving 
it à temperature that is limited in its variation to about 
9 percent. The thermostat, which is adjustable from outside, 
is contained within the iron, the contact points being relieved 
of arcing troubles by the provision of a condenser of generous 
dimensions. Thus any risk of scorching is avoided; wasting 
current and even causing fire are eliminated. Added to these 
is the advantage that a great deal of time is saved by being 
able to leave irons in circuit during the short intervals occurring 
in the usual course of their application. 

Soot and Dust Fall Survey.—An organised attempt to 
measure, by means of instruments standardised by the 5moke 
Abatement Committee, the extent of the soot and dust existing 
in the atmosphere of several large towns and cities in the 


United Kingdom has been undertaken, commencing from the 
The instrument to be used follows 


hitherto. 
The Inventor of Gas.—In view of the Gas Exhibition now 


in progress at Shepherd's Bush, the following notes on William 
Murdock, the inventor of gas, recently given in the “ Daily 
Chronicle," are of interest. Murdock was born at Old Cumnock, 
Ayrshire, in 1754, the son of a millwright in that village. At 
the age of 23 he went to work for Boulton & Watt at their Soho 
engine works, Birmingham, eccentrically attired in a wooden 
hat, which on the first interview with Boulton aroused the 
latter's suspicion that Murdock was a genius. It subse- 
quently came to light that the hat had been produced on a 


lathe of Murdock's own manufacture. At some point in his 
After leaving Bir- 


life he changed the A of his name to k. 
Here he discovered 


mingham he lived in Cornwall, at Redruth. 
gas, and illuminated his house for the first time with 


carburetted hydrogen gas in 1792. Like many other great 
inventions, it was found that this had been discovered some 
time before (furnace gases having been applied to the lighting 
of some works), but had been rejected as being of no value. 
It is interesting to note that Murdock, a man of great genius, 
up to the 44th year of his age never earned more than £1 a 
week. On his return to Boulton & Watt, however, he was 
able to command a salarv of £1,000 a year. He died 


Ist of the present month. 
the principle of the rain gauge, a given area being exposed to 


catch all solid matter that falls either by gravity or is borne 
down by rain. This is collected in a glass receiver placed 
beneath a duct leading from the collecting surface. - The 
receiver will be removed once a month and replaced by a fresh 
one. The contents will be subjected to analysis, and will be a 
measure of the air pollution bv soot and dust in that particular 
The records so obtained. will be of great value to 


November 15, 1839. 

Cable Interruptions. Date of Interruption. locality. , 
Latakia—Palura ............ . eene eese May 26, 1910 health authorities, and will tend toward the elimination. of 
»enlamova——Samos .oseesseceesreesseeeesereee nn - April 21,1912 smoke and dust generally. The area of the surface to be used 
Marmariza—HBhodes...................-.. T E April 21, 1912 bi EH oca aes | a E 
Biasikasccl'enedos. notenna SOMME a April 24, 1912 in the standard instrument is 4 sq. ft. l'he same competition 
Poulocondore— Pontianac........... eee eene July 5, 1912 that has arisen among seaside towns with the sun gauge will by 
Jamaica— Colon ........... E ET a June 9, 1913 this means, no doubt, arise among towns generally in respect 
D anges ss Get edog | to the soot gauge, resulting in individual endeavour to make 
E T E NIMM MEM Oct 5, 1913 use of the most hygienic apparatus and methods, The towns 

cee Oct. 8, 1913 that have already signified their intention of taking part in this 
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0-52 per cent. ; engines and foundations, 2-01 per cent. ; piping, 
1-40 per cent. ; condensers, 0-30 per cent. ; circulating-water 
system, 0-68 per cent. ; total, 4-91 per cent. The remaining 
items he considers may be estimated within at least 20 per cent., 
bringing the total within 8-5 per cent. Buildings for this plant 
vary from 6 to 16 per cent. of equipment costs, an average, say, 
of 10 per cent. Using unit prices, on a square and cubic-foot 
basis, as well as for horse-power and kilowatt bases, checking 
each against the other, enables him, he thinks, to keep his error 
within 10 to 15 per cent., or 1 per cent. to 1:5 per cent. on the 
total. In his practice he has used the minimum percentages 
for the principal items. In some cases this is as high as 85 per 
cent., and by analysing this in the same manner as for the 72-35 
per cent., the total estimate may be within 6-5 per cent. In 
order to secure accurate costs for the principal items, his con- 
cern has spent some considerable money and time. Data 
are kept up to date, in the form of curves, tables, charts, &c., 
which show total and unit costs for each item and for the whole. 
The advantages derived from the use of these data are claimed 
to have paid many times over for tliis expense. 


survey are London, Birmingham, Bradíord, Crewe, Exeter, 
Glasgow, Hull, Leeds, Leicester, Malvern, Newcastle, Plymouth 
and York. Experimental results with this instrument in the 
East End of London showed the weight of solid matter per 
square mile to be approximately 650 tons per annum. 


Road Traffic.—We have received a letter from Mr. E. G. 
Pink referring to an editorial note in which we stated that a 
rating for vehicles based on tonnage and mileage was desirable 
but impracticable. Mr. Pink mentions that this mode of 
rating is a fundamental basis of his scheme for road traffic, and 
then continues :— 

Most of the authorities on motor traffic have admitted that ' Some- 
thing of the sort will ultimately be necessary." but all seem to think the 
matter too big and sweeping for them to tackle. Instead of our streets 
being ready for automobilism we are simply holding congresses and 
conferences, the bald issue of all of them being * tar the roads" and 
" bind new surfaces with bitumen." When many millions have been 
spent and our roads finally break up owing to the heavier motor traffic 
that is bound to come in the natural order of things it will be generally 
admitted that an improved road suitable for the traffic it has to bear is 
necessary. There is a large saving in the transport of goods by auto- 
mobiles. Further, the lowering of the tractive effort to 10 lb. or 12 lb. 
per ton would effect such a saving that both first cost and maintenance 
might be paid for by the vehicle owners, while the saving of electric 
power over petrol would reduce the cost of goods and through passenger 
traffic to a minimum. The sanitary advantage of dustless roads, which 
by suitable penalties for dropping rubbish would also be free from all 
deleterious matter, cannot be over estimated. The silent running of the 
electric motor and freedom from the smell of exhaust and overheated 
lubricating oil is a further argument in its favour. With mv system, 
overhead conductors and flat steel tracks would be provided. It is assunted 
that private vehicles will remain mostly automobiles, only the through and 
local commercial vehicles being electrically controlled. For the latter a 
battery would be carried on the car and charged from the overhead wire 
while the car was running. When charged, the battery would be cut out, 
while if the vehicle left the track the battery would provide the motive 
power. Only a comparatively small battery would be required. The 
idea of overhead conductors everywhere and running on to private 
property would seem to the uninitiated almost prohibitive. To me after 
20 years’ study it appears simple. The bonded track would form an 
earth return with a practically equipotential earth surface, and if ever 
Mr. Ferranti's optimistic figures for electrical power distribution are to 
be realised it will be by this means, the earth return being also used for 
light and power. 

We are afraid, however, that the schemeis too revolutionary 


to find favour. 

A Percentage Guide for Estimating the Cost of Power 
Plant.—A method for approaching the cost of power instal- 
lations very closely previous to preparation of detailed drawings 
and specifications is outlined in the “ Journal " of the Western 
Polytechnic Institute by the engineer of a well-known valuation 
firm in New York. In this system the errors are confined in 
their effect to the minor parts of the installation. Theschemeis 
based upon years of experience and is presented for the greater 
part in the form of diagrams, covering plant from 2,000 kw. 
to 40,000 kw. capacity. A contract recently completed showed 
this rough scheme to produce an error of less than 2-5 per cent. 
of the final figures from the cost analysis. According to figures 
abstracted by `“ Engineering News,” the diagrams show that : 
eng.nes and foundations constitute from 33-6 to 61 per cent. 
of the total equipment cost; average 50 per cent. Boilers, 
settings and foundations, from 17-25 to 31-5 per cent.; average 
about 25 per cent. Piping, complete, from 7 to 17 per cent.; 
average about 11 per cent. Condensers, complete with foun- 
dations and auxiliaries, 10 to 15 per cent.; average 1l per 
cent. Circulating-water system, 4-5 to 8 per cent.; average 
6-0 percent. Thus in these five groups is a minimum of 72-35 
per cent. of all apparatus items, leaving the remainder, 27-65 
per cent., to be divided among at least 11 groups. including 
"miscellaneous." If, therefore, the greater part of the allowable 
time is spent on these five groups he believes that the result will 
justify the expenditure of time and money. He finds it possible 
to estimate as close as 3 per cent. on boilers installed ; on 
engines installed, as close as 5 per cent. ; on engine foundations, 
as close as 10 per cent. ; on circulating-water systems as 
close as 15 per cent. ; on piping systems, as close as 20 per 
cent. ; on condensers, auxiltaries and foundations, as close as 
3 percent. Applving these percentages of error to the mini- 
mum percentages of the whole, the total probable error on 
12:33 per cent. of the apparatus appears as follows: Boilers, 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

Dr. H. W. Malcolm contributes the first part of an article on 
“ Sine-wave Transmission in the Submarine Telegraph Cable ” (p.14). 

We give an abstract of an article by Dr. Weidig and Mr. Jaensch 
on '' Experiments in Corona Losses in Transmission Lines ” (p. 6). 
The same authors reported on this subject to the Verband 
Deutscher Elektrotechniker. We give their report in abstract 
(p. 12). The matter is also commented on in our Leading Article 


(p. 20). 
We publish an article giving some details of the new half-watt 
tungsten lamp. and the difficulties experienced in obtaining so high 


an efficiency (p. 23). 
A Paper on “ An Electrical Measuring Machine,” read by Dr. P. E. 
Shaw before the Institution of Mechanical Engineers is given in 


abstract on p. 9. 

We describe the electric cooking plant at the Boston Engineers’ 
Club (p. 11). 

We give an account of the Electric House at the “ Daily Mail " 
Ideal Home Exhibition (p. 24). 

Companies’ Meetings and Reports.—A meeting of Marconi'sWireless 
Telegraph Co. is reported, and the directors’ reports of the Cleveland 
& Durham Electric Power Co. and Drake & Gorham are abstracted 


(p. 38). 
OBITUARY. 


Henry Horwts.--The death occurred on Sunday last, October 5, 
of the oldest member of the telegraph community, Mr. Henry Holmes. 
Mr. Holmes had been a director of the West India & Panama Tele- 
graph Co. since 1874. He was in his 95th year. (he would have been 
95 in January next) His interest in the West India & Panama Co. 
dated many years earlier than 1874. Mr. Holmes was a conspicuous. 
figure amongst the directors of the telegraph companies. especially 
the Atlantic section, and his jovial and striking presence will be 
missed. The directors of the company some years ago. as a mark 
of their regard for Mr. Holmes, named the company's repairing 
vessel after him. The funeral took place at Highgate (London) 
yesterday (Thursday), when many well-known telegraph men were 
present to pay their last tribute of regard to an old and respected 


colleague. 


PERSONAL. 


The King has been pleased. on the recommendation of the Nec- 
retary for Scotland. to approve of the appointment of Prof. John 
Dewar Cormack. D.Sc.. M.Inxt.C. E.. M.L. M. E., professor of engineer- 
ing in University College, London, to the chair of civil engineering 
and mechanics in the University of Glasgow, vacant by the resigna- 
tion of Prof. Barr. 

We are pleased to learn that Sir Arthur Rücker. F. R.S., who haa 
been detained in Alsace during September by a slight attack of 
cerebral hamorrhage, is making good progress, but. will be unable to 
fulfil engagements at present. The date of his return to England is 


still uncertain. 
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. Signor Guido Semenza, consulting engineer of Milan, is making an 
extended trip in Brazil on behalf of a syndicate of Belgian interests. 

. On the Ist inst. Mr. Alfred Clough, who has recently retired from 
the position of resident electrical engineer at Liverpool, was enter- 
tained at the Bear’s Paw Restaurant when a presentation was made 
to him by the officials and staff of the electric supply department. 


Ald. Frep Situ, chairman of the Tramways and Electrical Power 


Committee, who presided over a large gathering, said that during the 
long period that Mr. Clough had served the Corporation he had witnessed 
and contributed to the great strides which had been made. After paying 
a tribute to his capacity, energy, care and thoroughness in his work, he 
said Mr. Clough left the service with the goodwill of everyone, and that 
goodwill was well expressed in the illuminated address which was to be 
given to him along with two handsome divan chairs. 

The health of Mr. and Mrs. Clough was drunk with enthusiasm, and 
eulogistic references were also made by Messrs. John Gordon, W. Ball. 
H. Dickinson, W. H. Collis and P. H. Naftel. 

Mr. CLouGu feelingly acknowledged the gifts and the loyalty and 
kindness which had always been shown to him. 

Dr. W. H. Eccles has moved to 26, Ridgemount-gardens, Gower- 


street, London, WC. Telephone: Regent 4,375. 


APPOINTMENTS VACANT AND FILLED. 


A junior shift engineer is required for Watford electricity works. 
Applications to the chief electrical engineer, Mr. A. W. Barham. 
See advertisement. 

An electrical foreman is required for a Government railway in the 

Federated Malay States. Salary £280, rising to £350 per annum, 
with £50 duty allowance, &c. Applications to Messrs. Gregory, 
Eyles & Waring, consulting engineers, 12, Dean’s-yard, Westminster, 
S.W. See an advertisement. : 
. Applications are invited for the position of switchboard attendant 
in one of the electricity works of the County Borough of Stoke-on- 
Trent. Forms of application, &c.. from the borough electrical engi- 
neer, Mr. C. H. Yeaman, St. Peter's-chambers, Glebe-street. Stoke- 
on-Trent. See advertisement. ) 

Assistant telegraph engineers are required by the Government of 
the Federated Malay States. Salary £360. rising to £480, with £75 
duty allowance. Applications to Messrs. Preece, Cardew & Snell, 8, 
Queen Anne's-gate, London, S.W. See advertisement. 

A junior electrical assistant is wanted for the engineering depart- 
ment of a large industrial concern. See advertisement. 

A working assistant electrician is required for a colliery ; must 
have thorough practical experience of three-phase current and mining 
machinery. . X 


Wednesbury Corporation require a shift engineer with experience 
Applications to the Borough Electrical 


A large manufacturing. firm in the Birmingham district advertise 
for a junior assistant in the design department for d.c. and a.c, motors 


and generators, E | 
ity of London College will shortly appoint 


The Governors of the Ci | 
an educational adviser who shall be responsible for the administra- 


tion of the educational work of the college. Salary £800 per annum, 


D. Savage, White-street, Moorfields, London, E.C., by Oct. 23. 


- A lecturer in electrical engineering is required in the University of 
Queensland. Salary £350. Applications to the Registrar, . The 
University, Brisbane, by Nov. 22. Particulars from the Secretary, 


Queensland Government Offices, 409-410, Strand, London, W.C. 
icer of the Mussel- 


Mr. A. A. Watkins, formerly manager and engi! he 
burgh & District Electric Lighting & Traction Co.. has joined the 
staff of Messrs. G. B. Lincolne & J. K. Macdougall, consulting engi- 


Mr. C. E. Margerison has been appointed district representative of 
the Woolwich electricity department at £2. 103. per week. 

Mr. A. S. Herbert (hitherto with the Siemens Co., of Canada) has 
heen appointed general manager in Australia of Siemens Brothers 


W. T. H enlev's 


i 
| 


| FRIDAY, Oct. 17th. f 
‘REENOCK ELECTRICAL SOCIETY. : 
GRE ENOCK te, West Stewart-street, 


Dynamo Works. 

Mr. Perey Rosling. Australasian manager for T 
Telegraph Works Co., is taking up an important position on the 
company's staff in London. and Mr. H. Norman (of the Sydney 


branch) will succeed Mr. Rosling at Melbourne. 
Mr. C. F. Wade has been appointed (out of 130 applicants) assistant 
Southwark at a commencing salary of £160, rising by 


engineer at | 

annual increments of £10 to £200 per annum. | 
Mr. S. A. Edmonds, of Leeds. has been appointed d in | 

physics to the county mining schools in the south of Staffordshire. 


. Robinson, ! 
entertainment of a suitable kind being provided by the members 


themselves. The next : 
October 31st. '- i 


MONDAY, Oct. 13th. T 
IxsrirUTiON oF Post OrricE ELECTRICAL ENGINEERS. 
Institution of Elec- 


—. -INSTITUTIONS-AND SOCIETIES. - - 


Western Section of tlie Institutiori of Electrieal Engineers.—This 
section will hold its first nieeting of the coming session on October 
27th in the Lesser Hall of the Facultv of Engineering of the Univer- 
sity of Bristol, Merchant Venturers' Technical College. The meeting, 
which takes place at 3:30 p.m., will be preceded by a visit to the 
workshops of Messrs. W. D. & H. O. Wills, at 11:30 a.m. The annual 

dinner will take place at the Royal Hotel, College Green, at 7 p.m. 
Association of Engineers-in-Charge.— The opening meeting of this 
society for the session 1913-14 was held at St. Bride's Institute, Bride 
lane. Fleet-street, on Wednesday last, when the new president. Dr. 
The president 


R. T. Glazebrook, C.B., F.R.S.. delivered his address. 
drew attention to the valuable information which could be gained 


from experiments and observations made on models when the results 
were properly interpreted. "This method was largelv employed at 
the National Physical Laboratory in cases where full scale methods 
were impossible. An example of this arrangement was bridge work. 
where samples of the material were tested for elastic limit, yield 
point and breaking stress, and hence the safe load of the bridge 
deduced. At the National Physical Laboratory a good deal of work 
had been done on the measurement of wind pressures on buildings 
and structures. The pressure on the lattice-girder and various for:ns 
of roofs and bridges was measured, and these observations made in 
a small wind channel were in the main confirmed by observations on 


a large scale on the top of a steel tower built for the purpose in the 
The importance of this work was clear, espe- 


laboratory grounds. 

cially as it led naturally to the aeronautical work now in progress 
atthe Laboratory. A great deal of work had been done on the effect 
of varying the shape of the wings of an aeroplane and in studying the 
forces on these wings. These results were of the greatest practical 
importance, as from them the behaviour of a full size machine could 
be accurately predicted. Similar model experiments on airships. 


rudders, propellers, wire ropes. and indeed on all parts of aircraft. 
Experiments of very great importance were also 


had been made. 
in progress on model ships in the Froude National tank, while at the 
present moment there were some 12 ships built or building from lines 
determined by experiments in the National Physical Laboratory tank. 
In these cases the horse-power had been reduced. as the result of the 
trials, by amounts varying from 3 to 10 or 12 per cent. In some 
more recent tests the improvement had been as much as 16 per cent. 
engineers-in-charge would realise what this meant ín a coal bill. 

Institute of Radio Engineers (New York).—A meeting of the 
Institute of Radio Engineers was held on October Ist, when Mr. 
Roy A. Weagant, engineer. of the Marconi Wireless Telegraph Co. 
of America. read a Paper entitled '* Some Recent Radio Sets of 
the Marconi Company.”: The design and construction of modern 
efficient quenched-spark apparatus, with which subject the author 
has been long concerned: were dealt with. ! 

Royal Microscopical Society.—The next meeting of this society 
will be held as a Conversazione at King's College. Strand. London, 
W.C.. on Oct. 15, at 8 p.m. | 

The Batti-Wallahs' Society.—This entertaining society began its 


1913-14 session on Wednesday last with an informal gathering at the 
Victoria Mansions Restaurant, under the presidency of Mr. A. W. 


A very successful and “ toastful " evening was spent, 


smoking concért of the society will be held on 


. 
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ARRANGEMENTS FOR THE WEEE. 


FRIDAY, Oct. 10th (to-day). l 
JvsioR INSTITUTION OF ENGINEERS. ` 


6:30 p.m. Visit to the Model Engineer Exhibition at the Royal 
Horticultural Hall, Westminster, London, S.W. 


Meeting of the London Centre at the ion of i 
1 mbankment, London, S.W. Paper 


6 pam. 
Plant for Pneumatic Tubes in 


trical Engineers, Victoria E 

on " Telegraph Traffic and Power 
. g = > hi e 

Post Offices," by Mr. A. B. Eason. 


7 pan. Meeting at Temperance Institute Sr sen by Mr 

Greenock. Paper on ” Motor-driven Machinery. v Mr. 
W. A. Toppin. ; 

i T "TION OF ENGINEERS. 

JENIOR INSTITUTION OF ENGINEE mr 

a-street, Westminster, London, S.W. 

` by Mr. (i. 


. Meeting at 39. Victori ' l 
MET Random KRetlections, 


S p.m. l 
Paper on “ Education, Nome 
Evetts. . 

» ; HEC NOCIETY. 
"LECTRO-H ARMONIC M | Sa 

d orn Restaurant, London. W.C. 


S pm. Smoking Concert at the Holb 
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ment of two wires for the two electrodes, the cylindrical arrangement 
has the advantage of having double the field strength at the same 
voltage, if the radius of the cylinder is chosen equal to the distance 
between the wires. The corona, of course, appears only on the 
internal wire. The cylinder in the present case was replaced by a 
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100 cm. and the other with one of 150 cm. Fig. 1 shows the general 


EXPERIMENTS ON CORONA LOSSES IN TRANSMISSION | plan by which the iron wires were suspended from iron rings, their 
length being about 13-5 metres. In order to prevent brush dis- 


LINES. * 
charges, the top of the central wire is fixed to a hollow cast-iron 
Be Die WEG AND UH RAN one sphere, 10 cm. in diameter, which is suitably supported by insulators. 
and paraffined cords. A similar ball at the bottom of the wire serves. 


These experiments were carried out with the cylindrical arrange- 
ment already used by Ryan, Watson and Whitehead. In this case | to keep it in tension. The length of the wire between the balls was. 
the one electrode consists of a cylinder, and the other is a wire which | in all cases 12-5 metres ; as there were two wire cylinders, the total 
runs in the direction of the axis of the cylinder. Thus we have an | length was therefore 25 metres. The connections are as shown in 
equally distributed and radially directed field, which is entirely | Figs. 1 and 2. During the experiments the wave factor of the 
independent of all external influences. As compared with an arrange- | alternating current varied only between 1-4 and 1-43. Experiments- 
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Fic. 1.—GENERAL ARRANGEMENT OF THE APPARATUS. 


and calculations were undertaken in order to find the extent of the 
error arising from the substitution of the wire cylinder for a complete 
cylinder, and the difference in the capacity was found to be less than 
l per cent. in a particular case that was investigated. There is an 
attraction between the inner central wire and the outer wires of the 
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Fic. 3.—Corowna Losses FOR DIFFERENT SHAPES OF THE VOLTAGE-WAVE 
EXPRESSED AS A FUNCTION OF THE EFFECTIVE PRESSURE. 


Fic. 2. —DiAGRAM OF CONNECTIONS. 


cylinder, as soon as voltage is applied; consequently there is a 


number of parallel wires equally distributed round its surface, and 
this was very conveniently done by banging the whole apparatus 
from the roof of the dynamo room in the Dresden Polytechnic. Two 
such wire cylinders were constructed, the one with a diameter of 

* Abstract of a Paper read before the Verband Deutscher Elektro- 
techniker in Breslau and published in the '* Elektrotechnische Zeitschrift.” 


tendency for the cylindrical wires to buckle inwards towards the 
middle of their length. This buckling was determined in an extreme 
case by means of a telescope, and was found to amount to 11 mm., 
reckoned radially on either side; but even so, and supposing the 
whole radius of the cylinder to be decreased by this amount, it was 
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calculated that the capacity would only be altered by slightly more 
than half of 1 per cent. But, of course, even this variation only 
takes place in the middle. 

The shape of the voltage curve has great influence on the losses. 
In order to ascertain this, tests were made with three different wave 
shapes; one was fairly flat, one was sine-shaped, and one had sharp 
peaks. The central wire consisted of a seven-stranded cable of 
8:4 mm. external diameter, and this was placed in the cylinder of 
150 cm. diameter, the losses being determined by the method of 
differences. The wave shapes were determined at all loads by the 
oscillograph. The results are shown in Fig. 3, the losses being cal- 
culated for a length of 1 km. of single conductor, and expressed 
as a function of the effective pressure, everything being reduced to a 
standard barometric pressure of 760 mm. and a temperature of 15?C. 
Oscillographic records were taken at the points marked with numerals 
on the curves; these are reproduced in the original Paper. Tests 
were then carried out to determine the loss from corona, using the 
cylinder of 100 cm. diameter, the following conductors being used 
in succession as the central electrode, viz., a steel wire 0-5 mm. in 
diameter; copper wires of diameters 1-39, 2-27, 3-57, 5-5, 8-0 mm. ; 
brass tubes 12 mm. and 16 mm. in diameter ; a seven-stranded cable 
8-46 mm. in external diameter, consisting of wires 2-82 mm. in 
diameter ; and an aluminium cable, consisting of 19 strands, 10-95 mm. 
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Fic. 4.—Corona LOSSES, EXPRESSED AS A FUNCTION OF THE EFFECTIVE 
PRESSURE IN WIRES OF DIFFERENT DIAMETERS, 


Diameters expressed in millimetres. Diameter of testing cylinder 
100 cm. Barometric pressure 760mm. Temperature 15°C. 
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in external diameter, each strand having a diameter of 2-19 mm. 
Each conductor had a working length of 12-5 metres ; two conductors 
being used in parallel, the total working length was therefore 25 
metres. The surface of the wires was not specially treated in any 
way. The losses were determined by difference on the primary side 
of the transformer, after making allowance for the variable ohmic 
losses. Thus the input on the primary side of the transformer was 
measured with the conductor both connected and disconnected ; 
the difference, after allowance has been made for ohmic losses, repre- 
sents the loss due to corona. The greatest error that could arise by 


this method was found to be 2-5 watts on either side of the mean, 
All losses were reduced 


which amounts to 0-1 kw. per kilometre. 
to a length of 1 km. of single cable. The voltage was deter- 
mined from that on the low-tension side by using the transformation 


ratio; temperatures and barometric pressures were corrected as 
explained above; the humidity varied between 18 and 34 per cent. 
and was always determined, though it is known to be without in- 
fluence on the corona losses. The results are shown in Fig. 4. At 
the upper parts of the curves all seem alike in character; at the 
lower ends, about the determination of which a great deal of trouble 
was taken, there is a marked difference between the behaviour of 
thin wires and that of thick wires or cables. With the thin wires the 
losses increase gradually ; with thick wires the losses increase rather 
abruptly and suddenly. The curves for stranded cables seem to lie 
somewhat between the two in character. Faccioli and Peek have 
stated the well-known quadratic law, whereby the losses are pro 

portional to the square of P— P,, where P is the pressure between 


the electrodes and DP, is a constant pressure, called by Peek the 
critical disruptive voltage. Therefore the square root of the losses 
Should be directly proportional to P— P,. 
structed showing the relation between the square root of the losses 
and the effective voltage, they ought, on Peek's assumption, to be 
straight lines. The authors have constructed such curves, as shown 
in Fig. 5, and find that for thin wires this is approximately the case, 
but for thick wires and for stranded cables the curves only become 
straight lines in their upper portions, t.e., for those portions in which 
the losses are, roughly speaking, greater than 10 kw. per kilometre. 
Below these latter points, all the curves for thick wires and cables 
deviate markedly from straight lines; the losses are less than they 
would be by the quadratic law applying to the upper part. How 
ever, wires and cables above 5 mm. in diameter and losses under 
10 kw. per kilometre (corresponding on three-phase circuits to a loss 
of 3,000 kw. on a line 100 km. long) are in actual transmission 
lines of great importance. Obviously the point where the straight 
part of these curves, if produced, meets the axis gives the value of 
P as found by our experiments. Peek gave a formula by which P, 
could be determined in the case of a system consisting of two parallel 
wires. If account is taken of the fact that in the present experi- 
ments the system consists of a cylinder and a concentric wire, and 
if suitable corrections are made to allow for that fact, the values of 
vL 
ELIJRITEETESER LIII 
yt H tL EM 


BERZEENENEENMNNENNEEEM, 

SSSR RRR see 
CECE PA 
SEE ELE 
See, EL Y Lj] 
CCE /17// 2M 
SE //F// WANN 
DIDA YE 
“CEC Akad ar AN ABE 


If curves were con- 


LZ: 7 
FAA AAAA HE 


10 20 30 40 50 60 70 80 90 100 110%v. 


Fia. 5.—RELATION BETWEEN THE SQUARE Root OF THE CoRONA LOSSES 
AND THE EFFECTIVE PRESSURE FOR WIRES OF DIFFERENT DIAMETERS. 


The ordinates represent the square root of the corona losses expressed as 
killowatts per kilometre. 


P, as given by Peek's formula can be calculated. These calculated 
values are compared with the values given by experiment in the 
following table, from which it will be seen that Peek's values are 
always smaller than those obtained by our experiments, and Zickler’s 
experiments led also to the same conclusion, viz., that Peek's values 
were too low. 


P, in kilovolts as 
found by experiment. 


Diameter of wirein mm. | con D Dec 


Wire 0-50............... | 3-94 $ 
te PBase, | 9-48 14:3 
UD. ee 14-32 18-7 
EET MR | 20-85 23-3 
wo B0 ee 29-60 32.3 
s. BOO 5 iiis 40-00 46-2 
vo 120 uere 55-00 64-0 
160 oan, 68-60 71-0 
Cable 8-46............... | 38-40 40-3 
10-95 ........... | 47-00 50-0 


Taking now the losses which fall reasonably within the possible 
limits of practice, and plotting these losses as functions of the effec- 
tive field strength at the surface of the wire, we obtain Fig. 6. The 
field strengths for stranded cables in these curves are obtained in 
the following way: In Fig. 4 the upper portions of the'curves for 
stranded cables have exactly the same shape as for wires. Suppose, 
now, that curves are constructed showing for any given rate of loss, 
say, for 20 kw. per kilometre, the relation between the corresponding 
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proach within 18 in. of the test wire, so that it was possible to make 


voltage and the diameters of the wires, which would correspond to 
the given loss. Let us now on these curves note the particular | accurate observations of anything that took place. The following 
facts were observed on ordinary wires, the surfaces of which had not 


points which correspond to a known cable with the same loss. 


Thus 


been polished in any way. With very thin wires with diameters of 


we should find, if these curves were constructed, that a seven- 
stranded cable with an external diameter of 8:46 mm. corresponds | less than 1 mm. there appears to be a glowing and continuous light 
enveloping the wire; the light increases as the voltage is further 


to a wire with an actual diameter of 6-8 mm., and a 19-stranded cable 
raised. It is accompanied by a crackling, hissing noise. 


On thicker 


of 10-95 mm. external diameter corresponds to a wire of 9-5 mm. 
diameter. Thus the correcting factors are 0-81 in the case of the | wires there appear at first bright spots at certain fixed points. As 
the voltage rises the number of these spots increases, and when their 


seven-stranded cable and 0-87 for the 19-stranded onc. 
siderations apply in reality only to the heavier losses. 


These con- 
If now the 


losses for the cables are inserted in Fig. 6 as functions of the field 
strength at the surface of the wires which correspond to them in size, 


distance apart appears to average 0-5 metre there seems to surround 
them a very slight glow that can only be seen from a very short 
distance. This glow looks like a dimly-lighted surface, surrounding 
the wire. According to Watson's experiments this superficial glow 


it will be noticed that the lower portions of these curves appear to 
may be supposed to arise from the fact that the wire is the anode. 


differ from the others, and the losses appear to be relatively greater. 


while the points arise when it is the kathode. If the voltage is raised 


Therefore, over the lower portion of what may be called the visual 
the number of bright points increases, and the superficial glow 


curve, cables have greater losses than wires, assuming their losses 
to be the same at higher limits. 

A further examination was made of the connection between the 
losses and the frequency. Peek stated that the losses are propor- 
tional to the frequency ; but Harlich, who admittedly only worked 
with wires of 0-4 mm. diameter, stated that he disagreed with this 
view. The present experiments on this point were carried out on 
wires of 2-27 mm. and 8 mm. diameter. On the thinner wire, 
voltages between 30,000 and 50,000 were applied and kept constant, 
while the periodicity was varied from 60 downwards. In the case 
of the lowest of these voltages, a periodocity of 15 was reached, the 
limit being set by the saturation of the iron of the transformer; at 
50,000 volts the lowest periodicity was 25. With the thicker wire, 
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Fic. 6.—RELATION BETWEEN THE CORONA LOSSES AND THE STRENGTH OF THE 


ELECTRIC FiELD. 


voltages of 60,000 and 65,000 were applied, and the periodicity was 
varied between 60 and 30. The oscillograph showed that the shape 
of the curve changed very little at the lower frequencies. If these 
values are plotted as curves, it will be found that the curve connect- 
ing the losses with the periodicity is a straight line, but as it does not 
pass through the origin it is incorrect to say that the losses are pro- 


portional to the periodicity. 
Of special interest are the losses which arise after the “ initial " or 


** visual " voltage is reached. The surface of ordinary wire is always 


more or less rough. A rough wire will at first be covered with bright 
spots at all the sharp rough points; these will soon merge in a full 
corona, covering the whole surface of the wire. Watson showed that 


these bright spots are formed more easily on the kathode. With thin | 


wires, the influence of the nature of the surface is less than with thick 
This is no doubt due to the difference in the field strength on 


ones. 
It is hardly to be expected that these 


the surfaces of the wires. 


initial losses will obey any particular law, because evidently chance | 
| Bright spots about 3 metre apart, 


plays a considerable part. Moreover, the shape of the wave is here 
of importance. If polished wires were used things would be different. 
and the losses that actually take place on ordinary wires may be 
regarded as being compounded of true corona losses and additional 
accidental losses. However, in practice the losses at this precise | 
point are of real importance. The arrangement adopted by the 
authors was very convenient for the observation of any phenomena 
of this kind. The wire-cylinder plan allowed the observer to ap- . 
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extends to other parts. The points break out into brush discharges, 
which are shorter in the case of thin wires than in thicker ones. 
These brushes are not definitely fixed in position, but they seem to 
dance about capriciously over the surface of the wire, especially if 
the wire is thick. Finally, the whole surface glows and ís covered 
with brushes, which in the case of thick wires project very charac- 
teristically from the glowing envelope and dance round on the 
surface. "The noise on thick wires is louder and different in character 
from that on thinner wires. With thick wires it is a purely arbitrary 
distinction to say that at any moment there is a full corona. The 
losses are already quite serious at that stage at which the whole wire 
is surrounded by a superficial glow and when there remain no dark 
spots; this stage might perhaps be called the full 
corona. The bright spots which first appear are 
very difficult to see; in a completely darkened room 
at a distance of 10 metres from the wire they can 
only be seen by the eye with some difficulty. This 
work had, therefore, to be carried out on dark 
nights. The following table gives the results ob- 
tained on four wires with diameters respectively of 
3-57, 5-5, 8, and 16 mm., and on a seven-stranded 
cable with an external diameter of 8-$ mm, The 
numbers of the bright points were determined accu- 
rately enough by observation, and their average dis- 
tance apart was then calculated. It will be seen 
from these results, as given in table below, that very 
serious losses might arise on a transmission line with- 
out the notice of the casual observer. The first 
, phenomena which become visible before the full 
corona sets in have to, be observed with great care 
in complete darkness. As soon as the corona 1s 
clearly visible, it may be taken that the losses are of 
a very serious order, as, for instance, in the last 
line of the table below, where the losses amount to 
5 kw. or 6 kw. per kilometre. 
" s, The authors next compare the results obtained by 
| them by experiment with the results given by for- 
mula which have been proposed at different times by 
Peek and by Zickler. They find that, generally speak- 
ing, after allowing for the fact that the formule are 
intended to be applied to the two-wire plan. the 
experimental results differ appreciably from those which the formula 
would predict over that part of the curve which is below a loss of 
| 20 kw. per kilometre. It is very possible that this is due to the fact 
that the shape of the wave has considerable effect on the rate at. 
which the losses start. The following observations may also help 


|. to explain some differences, 


Table showing Losses in Kilowatts per Kilometre from the Earliest Stages, 


Diameter of wires in mm. |Stranded 
2 cable 
S-4 mm. 


(32:51! 55 80 160 | diameter 


— 


— —— 


—— 


Bright spots about 4 metres apart, 
slight brush discharge ............ 0-2 
| Bright spots about 2 metres apart, 
slight brush discharge ............ 0-2 | 0-6 


| 
0-2 0-4 057 | 0-3 


TOM U5) 10 21 30, 190 


slight brush discharge | 
Slight superficial glow in the neigh- | | | 

bourhood of the brushes.......... , 0-6 | L3 23 35, Lo 
Brushes with glow about 15 cm. or | 

20 cm. apart, dark spots still re-' | | 

HEGIRIHE cslvtcconivcesd sta Sedes Een L5, 2g S65 75 3-2 
Brushes about 10 cm. apart; the : | 

glow covers the wire continuously 4-5 | 50 5l 60: 61 
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` The corona was next observed with the aid of a rotáting mirror, 
which was fastened to the end of the spindle of a synchronous motor; 
the other end of the spindle carried mechanism for effecting an 
instantaneous contact. By means of a large lens, a real image of a 
portion of the test wire was thrown on the rotating mirror, and 
observed through a telescope. The image, as seen in the telescope, 
will appear to be stationary and appears only so long as the rays 
reach the telescope. The length of time during which the whole 
image appears amounted in the present case to about 3 electrical 
degrees. The instantaneous contact was so arranged that it closed 

The synchronous 


at the moment when the image became visible. 
motor was fed from the same generator as supplied the transformer. 


Arrangements were then made, which need not here be described in 
detail, for observing the beginning and ending of the corona at 
effective pressures of 40,000, 60,000, 80,000 and 100,000 volts. At 
the negative change of voltage, i.e., when the wire was negatively 
charged, the beginning and ending of the visual phenomena were 
very clearly observed. There were bright points and brushes to be 
seen on the wire. At the positive change of the voltage, i.e., when 
the wire was positively charged, even at the highest voltages the 


phenomena were so ill-defined that even with the greatest care it was 


impossible to distinguish a clear beginning or end. The wire seemed 
now to be covered with a faint evenly distributed superficial glow. 
This shows that the bright points and the brush discharge occur when 
the wire is negative and acting as kathode ; the glow discharge takes 
place when the wire is positive and acting as anode. This agrees 


with Watson's results, who, however, used direct current only for 
Peek also got the same result by stroboscopic 


his experiments. 
methods and by photographing the wire at the moments of change. 


The values found by these experiments and the oscillogranis show 


that as the effective voltage in- 
creases the corona tends to 
appear at lower instantaneous 
values of the voltage and to dis- 
appear at higher values. Thus 
with a periodicity of 50, and an 
effective pressure of 40 kv., the 
corona begins at 37 kv. and ends 
at 54 kv; with an effective ol 
pressure of 60 kv., it begins at L` 
27 kv. and ends at 76 kv.; with 
an effective pressure of 80 kv., 
it begins at 17 kv. and ends at 
88 kv.; and with an effective 
pressure of 100 kv., it begins at 
9 kv. andendsat 108 kv. White- 
head, who used the stroboscopic 
method, found the corona to be 
a periodic phenomenon, which 
ceases at a somewhat lower value 
on the voltage wave than that 
at which it begins. But Ryan's 
curves corroborate the result 
stated above. If the oscillogra- 
phic records, corresponding to 
examined, it will be found that 


the above-mentioned figures, are 
the corona always disappears at the moment when the current 
Further, it always makes its appearance at 


passes through zero. 
the moment when a certain definite charge has been accumulated 
-on the surface; this can be proved by integrating the areas shown 
-on the oscillograms. From the amount of this charge, and from the 
known capacity of the arrangement, it is possible to find the corre- 
sponding voltage, and this voltage will be found to be double the 
maximum value of the voltage wave on which the first bright points 
can be seen on the surface of the wire. 

The foregoing observations show that. apart from the diameter and 


arrangement of the. wires, the corona losses depend on a number of 
The nature of the surface of the wires and the shape 


other factors. 
Rain, snow and ice also affect 


-of the voltage wave are such factors. 
the matter, as they lower the visual voltage and increase the losses. 


There are also uncertainties due to masts, insulators, earth connec- 
tions and lightning protectors, but their etfect is, generally speaking, 
small If a transmission voltage is so high as to make it likely that 
corona losses will arise, it will be as well to keep as low as possible on 
the curves, and to pay special regard to the curve showing the field 
strengths on the surface of the wire corresponding to the visual 
voltage. In order to reduce the corona losses while keeping the 
voltage high, it is as well to keep the wave-shape as flat as possible 
and the frequency low. It is, as will be seen from the forcgoing, 
impossible to determine the corona losses with any exactness before- 
hand, and it never will be possible to determine them in the same 
way that the copper losses can be estimated and calculated from the 


«known conditions of the problem. 


AN ELECTRICAL MEASURING MACHINE." 


BY P. E. SHAW, D.SC. 


Summary.—This Paper describes the construction of and method of 


using an improved model of a special type of measuring machine for 
The original model] was made in 1905 and 


proving standard gauges. 
described by the author in the " Proceedings " of the Royal Society 
' (1906, Vol. LXXVII.). That machine has been in use in the National 
| Physical Laboratory since 1909, further improvements in it being de- 
scribed in the ** Proceedings " of the Roval Society (1910, Vol. LXXXIV., 
and 1912. Vol. LXXXVII.). The improved model is of the same type 
with various improvements in the construction and in the electrical 


method used of indicating the contact of the micrometer device with the 
The accuracy of measurement i: as high as 0-2 


gauge being measured. 
micron. The machine is applicable to the measurement of regular solid 
bodies—e.g., cylindrical, spherical or parallel faced. These may be 
metallic or non-metallic. EL 

The complete assembled machine with microscope is shown in 


Fig. 1. The complete length of the machine over all is 8 ft., height 
It rests on a concrete 


| 24 ft., and the total weight is about 800 Ib. 
A vertical iron girder bolted on 


table built from the foundation. 
the back of the concrete table carries a seale-reading microscope. 


Parallel girders mounted on cast-iron pillars carry the weight of 
the three carriages A, B and €. Each of these is supported on 
vertical spring boxes with ball-bearing steel castors, as in Fig. 2. 
Bed.— Between the- parallel girders is the bed of the machine, 
length 6 ft., height at centre 15 in., greatest width 8 in., and weight 


This consists of two bow-shaped vertical webs 
The thickness of the 


—— 
—_— 


about 500 Ib. 
15 in. deep at the centre and 6 in. at the ends. 
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Fic. 1.—View or SHAW MEASURING MACHINE COMPLETE. 


webs is lin. These two webs are connected by nine vertical cross- 
webs lin. thick. One main web is surmounted by a horizontal 
piane surface, d, 2 in. wide. The other web is surmounted by two 
plane surfaces, e, f, inclined at 45 deg. to the vertical plane. The 
bed is given three-point support. - 

As regards manufacture, the details of the moulding and casting of 
the bed were carefully considered, the method of feeding the mould 
and its position during the setting of the metal being so arranged as 
to secure a close, fine grain at the surfaces about to be machined. 
The casting on being removed from the mould was placed in that 
part of the works subject to the greatest vibration. After several 
weeks the three cardinal planes were sealed in the planing machine 
and the casting again put aside to age for some months. The sur- 
faces were then lightly planed and the bed again put aside. This 


process having been repeated several times, the bed was ready for 
Care was taken during the 


scraping eight months after casting. 
machining to rest the bed only on its three feet and to hold it down 
by bolts over its feet only. In order to obtain the parallelism of the 
apex line of the inclined surfaces and the centre line of the horizontal 
plane, a template was made having a large plane to fit the horizontal 
bed plane d, and four 4 in. screw ends to fit the sloped bed planes 
e and f. The inclined surfaces were first scraped true to a long 
surface plate, the large plane surface of the template and the four 
screw ends then being scraped true; finally the horizontal bed 
surface was scraped, to correspond with the prepared surface of the 


template when placed in position. 
* Abstract of a Paper read before the Institution of Mechanical 


Engineers. 
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The central portion B, termed the gauge holder, comprises a frame 
provided with a compound slide motion. The gauges to be measured 
are fixed in this frame, and can so be given lateral and vertical move- 
ment for the purpose of bringing any point upon the gauge surface 
in line with what is termed the measuring end. The frame is also 
capable of a tilting adjustment in two directions for the purpose of 
bringing the gauge surface vertical to the axis of travel of the measur- 
ingend. The gauge holder is given a three-point support on the bed, 
thus having geometrical contact, with only 1 deg. of freedom, 1.e., 


along the bed. 
Headstocks.— The gauges carried by the gauge holder are measured 

between micrometer screws carried by the carriages A and C, Fig. 1, 

called the left and right headstocks. The mechanism and connections 
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Fia. 2.—MovNrTING OF CARRIAGES AND BEDPLATR. 
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surfaces. Or again, this rotation may occur if the microscope is 
at all loose in its holder in the comparator method of work, where 
the micrometer eyepiece is handled. In the present method, sup- 
posing the line standard be set parallel with the run of the bed (an 
adjustment easily attained), no error of the first order can arise if 
the bed surfaces be even moderately true. A jockey screw brings 
the standard into line with the microscope. This permits of any 
movement to and fro of the headstock and scale along the bed. 
Instead of, as is usual in measuring machines, using the micrometer 
eyepiece of the microscope to take up any fraction of a unit of the 
scale, the micrometer screws of the headstocks are employed. 

The Measuring Ends.—The improved measuring end is shown in 
Fig. 4. Point contact with the gauge may be made at either the 
extreme point e or the point p,; in the latter case the end piece 
MN is pulled off the bar AB. For most purposes py is better than e. 
If, on the other hand, we wish to measure with flat ends, the end 
cap c is pulled off, leaving the lapped flat surface b at the extreme 
end. A brass tube, PQ, is coned to fit the screw spindle S, so that . 
when pushed on the latter and the clamp D adjusted the whole 
forms a rigid system. The invar bar AB is made a true fit in ebonite 
bush rings r, and r,, being prevented from rotating by a cross pin, 
n Na, Which slides in the slotted brasstube. The end of AB is coned, 
and is a ground in fit to the coned end of the fitting MN. The plate 
M carries three pillars, a, holding a block through which pass three 
adjusting screws, d, arranged for the adjustment of the end block Z. 
This end block is held in UV by a ball-and-socket joint, and by means 
of the adjusting screws the end surface b can be brought into a plane 
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Fic. 4.—A Mrasuntxe END. 


The adjustment of this plane 


of the micrometer screws have been fully described in the former | perpendicular to the run of the bed. 
not being attainable with sufficient nicety by the mere motion of 


The divided circle of each micrometer is also read by a 


Paper. 


microscope (Fig. 3). 
The right headstock is carried on the A of the bed by three studs 


and on the horizontal surface by two more, this arrangement pro- 
viding a geometrical slide. 

The left headstock is identical with the right, except that the 
former has in addition a long girder support carrving a line standard. 
The standard rests on two rollers which can be set and clamped at 
the Airy points (see Fig. 1). Side screws are arranged for setting 
the standard accurately parallel with the run of the bed. The 


- 


Fic. 3.—Rigut HEADSTOCK SHOWING MICROSCOPE. 


graduated surface of the standard is at the level of the axis of the 
micrometer screws. The microscope is never moved or touched in 
any way during a measurement, serious error in reading the line 
standard being liable to arise if the axis of the microscope received 
even a small rotation on a horizontal axis perpendicular to the 
standard. Such rotation is liable to occur when, as in most measuring 
machines, the microscope is mounted on a headstock, the line 
standard being the fixed element, on account of errors in the bed 


the adjusting screws, the rim of the end piece Z is left relatively thin, 
final alignment being obtained by the strain caused by over tightening 
one or the other of the screws. The whole system, consisting of AB 
and the end piece MN, is rigid, and has one degree of freedom, parallel 
to the line of the bed. A spring, ^, controls the system, and keeps 
the contact points p, and p, about 4 mm. apart normally. S is 
the invar shaft of a micrometer screw. Suppose this screw is 
advanced to cause the end of the system to meet a gauge surface on 
the extreme right beyond e. First e meets the gauge, then, as tho 
screw is farther advanced, contacts p, and p, are brought together. 
The meeting of p, and p, completes an electric circuit including a 
5,000 ohm resistance, battery and telephone; also a change-over 
switch, as shown in Fig. 5. As soon as the telephone sounds the 
observer reads the divided head of the micrometer screw. On re- 
versing the micrometer screw the spring & comes into action, break: 
ing contact p, ps, and the telephone again sounds. 

The Swttch.—In Fig. 5 is shown the method of connecting any part 
of the measuring system in the clectrical circuit. A battery, resis- 
tance bobbin (say, 5,000 ohms), and telephone are joined to points 
e and f, which are joined to a non-conducting switch-arm, shown 
joining points a anda’. This arm moves on centre O, and so con- 
nects in turn bb,, cc’, and dd’. Corresponding points @,4’,, &c., are 
joined up as shown. The gauge G and the right and left contact ends 
P, and P, are joined up as shown. It is seen that there are four 
positions of the switch ; the first leaves the circuit open, whereas the 
other positions join P, to G, P, to G and P, through G to P,. Asa 
rule, in making a gauge measurement 5, b’ are connected, and then 
d, d', and then left and right micrometers are read ; for in that posi- 
tion there is exact electric touch made on each side of G. The switch 
connections are not complex, and when once made need not be 
changed. No mercury cups are used. 

The advantages of this measuring end over the original pattern 
are: (1) Non-metallic bodies can be measured ; (2) heat produced 
at the contacts is conducted into invar on each side, and consequent 
thermal expansion is small ; (3) bad contact troubles due to oxidation 
are minimised: (4)the contacts p, and p, are accessible for cleaning 
by means of an opening in the tube PQ, for which purpose a rouged 
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measurements are of the Johansson Swedish make, and consist of 
rectangular slabs of metal of 35 mm. x 10 mm. section, made in 
various degrees of thickness. They are used either separately or 
compositely consisting, in the latter case, of several gauges “ wrung” 
‘together, as, for instance, 1-000 in. + 0-750 in. + 0-500 in. = 2-25 in. 
The gauge is first set vertically and at right angles to the bed by 
taking position tests with the left-hand micrometer at four remote 
points on its face, and bringing the results to agree within | micron. 
The adjusting screws provided on the gauge holder are used for this 
purpose. The measuzements of thickness of the gauge are then 
obtained by taking readings consecutively with the left and right 
measuring ends at various selected points, as, for instance, 11 points, 
comprising four top and bottom and three in the middle, upon one 
of its faces. In tabulating the readings, the left and right headstock 
readings are entered in vertical columns headed L and R (left and 
right) opposite their respective position numbers. In a further 
column headed L+R the sum of the two readings is given. This 
process is repeated giving a series of four readings, an ultimate 
column being formed of the arithmetica] means of these. The 
figures thus obtained are purely comparative, being dependent upon 
the accidental position of the micrometer headstocks when measuring. 
In taking absolute measurements for length, corrections are 
applied for micrometer screw and calibration errors, also for tem- 
perature. The flat terminal of the measuring end also is used in 
preference to the point. Measurements are taken against the line 
standard. This flat end is made true to the bed by fixing a-feeler 
wire in the gauge holder, and adjusting to contact with various 
points on its surface, the contacts being ascertained with the tele- 
phone. "The use of point contact in absolute measurement involves 
an additional setting of a shorter gauge to eliminate error due to the 
possibility of the points of the two headstocks not being absolutely 


or clean leather is used. If the cleaning were performed on the 
gauge surface thermal expansion troubles would arise. 

In order to reduce thermal expansion of the exposed parts of the 
measuring ends, invar is used on the end of the micrometer screw, 
also in the greater part of the length of the measuring end, as ex- 
plained. 

Elimination of Errors.—In general, absolute measurements are 
subject to larger errors than comparative measurements. This 
arises, in great part, from the well-known limitations of the micro- 
scope as & measuring instrument, and partly from the large move- 
ments given to the measuring apparatus in absolute determinations. 
Under favourable temperature conditions two gauges can be com- 
pared with an error of, say, 0-1 micron on a single reading, whereas 
in their absolute measurement the corresponding error might be 
0-4 micron. 

The causes of possible error may be classed under seven heads: 
(1) Bed irregularities; (2) gauge holder, vertical surface plane 
irregularities; (3) temperature variation; (4) micrometer calibra- 
tion errors; (5) microscope reading errors; (6) line standard cali- 
bration errors; and (7) measuring end, flat surface irregularities. 

In respect of (1), calculation proves that for a measurement error 
of 0-1 micron, a vertical irregularity of bed of ,!, mm. would be neces- 
sary. It has been found by experiment, however, that the maximum 
depth of bed irregularity is 0-1 mil, this resulting in error of quite 


an inappreciable amount. 


opposite. 


ELECTRICAL COOKING PLANT AT THE BOSTON 
ENGINEERS' CLUB.* 


The kitchen of the recently opened premises of the Engineers' 
Club at Boston, U.S., has been equipped with carefully designed 
plant for cooking, the greater part of which is to be done by elec- 
tricity, the only exceptions being the boiling of soup stock and a 
part of the cooking of vegetables, which will be done by steam. 
In most clubs it is customary to purchase pastry, bread, rolls and 
cake from outside bakers, but in this case all this material is prepared 
and baked on the premises in an electric oven. 
is about 600, and the average number of meals served at the house 
in February, 1913, was 240 per day. On some days over 300 meals 
are served, and more than 500 meals per day can be served if necessary. 
The service is more difficult than hotel or residential work on account 
of the standby demand for energy to meet widely fluctuating calls for 
the products of the kitchen throughout the range of hours above 
mentioned. It is, perhaps, as unfavourable to the best economy of 
electric cooking as any which could be cited, and its use in the clubin 
successful competition with coal, gas and charcoal marks a distinct ad- 
vance in the application of electricity to the commercial heating field. 

Both the range and the baking oven are located on the top floor 
of the club house, and are supplied with direct-current from the 
110-220-volt, three-wire mains. The range is 12 ft. long, 4-5 ft. 
high and has a maximum depth of 3 ft. and contains three baking 
and roasting ovens with an inside working space of 21:5 in. by 
iin. by 14in. in each; one 24-in. by 18-in. electric broiler in two 


Resistance 
Bobbin 


Fic. 5.—DiaAGRAM OF CIRCUITS AND SWITCH. 


(2) On testing this surface, by the insertion in the gauge holder 
of the most accurate gauge obtainable, it was found that the maxi- 
mum error in measurement was ,,},, mm. By calculation, the 
ultimate error due to this proves to be negligible. 

(3) Under favourable conditions tbe laboratory temperature does 
not vary more than 0-1°C. during the hour. This fact, combined 
with the lag in rate of temperature change by the metal parts, 
renders the temperature error of no importance. | 

(4) Errors of appreciable amount from this cause only arise when 
the run of the screw amounts to several microns; in comparison 
work they are negligible. | 

(5) The variation in readings from this cause was found on ex- 
amination to reach a maximum amount of 0-8 micron, this amount 
being double what it would be on a very well ruled standard. 

(6) All errors here have been calibrated and are allowed for. 

(7) These errors are minimised by making the surface slightly 
The surface is prepared and tested by a light refraction 


27 
sections ; two deep-fat frving kettles, each 12 in. in diameter; one 
12-in. by 18-in. flat grill; one 12-in. by 18-in. frying-pan for service 
not requiring deep fat; a three-section watHe-iron and eight disc 
heaters from 6 in. to 12 in. in diameter, the latter being used in 
connection with special copper utensils for boiling, stewing and cook- 
ing individual orders of various kinds. On the range are twenty-one 
circuits, each of which is controlled by an indicating switch mounted 
on a panel at the top and about 24 in. above the range surface. Each 
circuit is d.p. fused in an accessible position. Three plugs are 
provided for connecting special portable heaters at any time, and each 
circuit is provided with a ruby-coloured pilot lamp, which shows by 
its degree of brightness the heat which is being utilized. Each oven 
and utensil on the range is designed for operation at high, low or 
medium heat, according to the position of the corresponding switch. 
The wattage varies from 50 to 75 per cent. of the high-heat wattage 
for the various medium heats and from 20 to 334 per cent. of the 
high-heat wattage for the various low heats. The pilot lamps are 
manufactured for 120 volts. At the high heat these lamps take only 


about 7 watts each. 


convex. 


method. 
It is easy to repeat readings to 0-05 micron with care. The con- 


tact sounds should be sharp, the make and break occurring at an 
interval of not more than 0-1 The readings may be taken either on 
" make" or on “ break," but not indiscriminately. *“ Make " is 
preferable. In using flat ends dust particles may at any time settle, 
The presence of dust would not be detected in the ordinary measuring 
machine, but is observed at once in the electric machine, a point to 
the advantage of this method. The gauges referred to in these 


* Abstract of an article in the © Electrical World.” 


The club membership . 
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is then the same as the visual voltage. "The air breaks down in this 
case completely, and-if the conditions are favourable a steady arc 
can be maintained, denoting a short-circuit; but if the distance 
between the electrodes is greater than this, the first discharge takes 
the form of a superficial glow or of small brushes. Gradually the 
glow and the brushes increase in intensity. until finally they may fill 
out the whole space between the electrodes, and lead to a spark dis- 
charge; but so long as the glow or the brushes continue the break- 
down of the air is incomplete. 
a loss of power; they generate heat in the atmosphere and they also 
cause chemical action, turning oxvgen into ozone. | 

Now, the visual voltage is very nearly proportional to the density 
of the atmosphere. At constant temperature it is almost exactly 
proportional to the barometric pressure, if the discharge takes place 
in the atmosphere; under abnormal conditions of the laboratory— 
i.e, at very high or very low pressure—this proportionality is not 
But for our present purposes the visual voltage can be said. 


19 


The broilers, frying kettles and grills are enclosed on the working 
surface of the range, with sliding doors, which are designed to run 
backward and out of sight like the cover of a roll-top desk. These 
serve to protect the heaters from draughts, thus increasing the 
efficiency, and the arrangement also prevents the escape of odours 
from broiling or frying into the room. All smell of cooking is carried 
away by a vent flue from the kitchen. All wiring is installed in 
porcelain bushings. The range is adapted for three-wire service, 
the mains being brought into the top in conduit. The utensils used 
on the discs at the left-hand end of the range are provided with a rim 
in cach case which encloses the top of the heater, thus allowing no heat 
to escape through imperfect contact. A lock-on device is also 
provided. so that the utensil is drawn close against the heater by a 
slight turn of a handle. As the discs are enclosed on all sides, the 
loss of heat downward is prevented and practically all the heat 
generated is applied to the work of cooking. 


All the oven walls are double and filled with insulating material. 
A temperature 


exact. 
The ovens ate backed against the wall of the kitehen. 
test was made after one of. the ovens had been run five or six hours On alternate current the 
empty at full heat, attaining an interior thermometric reading of 
over GOG9F. The reading outside was taken at the hottest point 
behind the ovens. in the narrow and enclosed space between range and 
wall, and the temperature under the above conditions was only 
ICO-F. All the oven cooking is on the closed method, and only the 
broilers, frying kettles and grills are connected to the vent pipe. 
The connected load of the range is about 30 kw. maximum. The 
eight disc heaters have a total maximum connected load of 6,525 
watts; the waflle-iron, cooking three at a time, 1,150 watts; the 
30 watts total; the three roasting ovens, 9.900 watts’ 


portional to the absolute temperature. 


factor. The visual voltage is reached when in the neighbourhood of 


The field strength of a homogeneous electric field is the voltage 
which can be measured between two points, separated by unit dis- 
tance in the direction of the electric force ; it is, therefore, expressed 
as being so many volts per centimetre. Between the plates of an air 
condenser it is taken as being the ratio of the applied voltage to the 
distance between the plates, this being the case of a homogeneous 


In other cases, where the field is not homogencous, the elec- 


field. 
There are two 


tric field strength must be determined theoretically. 
cases of importance, the one in which the system consists of two 
parallel wires, and the other in which it consists of a wire which is 
placed in position along the axis of a cylinder. In both cases the 
distribution of the electric field can be determined by the well- 


two grills, 3,25 
total; the two frying kettles, 5,000 watts’ total, and the broiler, 


4,400 watts. 

The baker's oven, a separate apparatus, is 58 in. high, 32 in. wide 
and 29 in. deep and is equipped with three 28-in. by 20-in. shelves, 
with a total capacity of 36 1-Ib. loaves. Three heats are provided, 
the maximum demand heing 5,000 watts, with about two-thirds the 
maximum on the medinm heat and one-third the maximum on the 
low heat. The baking is uniform and no shifting of pans is required. 
The oven occupies less than 20 per cent. of the space required for a 
brick oven of the same capacity, and has very slight heat radiation, 
so that although it stands adjoining the iee chest, no trouble arises 
from this cause. Double walls are provided, the outside wall being 
of galvanized iron, with insulating material packed into the inter- 
mediate space. Separate drop-hinged doors are furnished for the 


known logarithmic formula. 

A large number of experiments have been made from[time to 
time to ascertain the visual voltage. The first to which we need 
refer were made by Scott and Mershon in 1896, on a transmission 
line 3-5 km. long. at Telluride, in Colorado. The experiments were 
rough and somewhat inexact. Ryan continued this work in 1904, 
using a cylinder of metal plate 38-1 cm. in diameter and 4-4 metres 
long. His results, as well as those of other observers, are shown in 
the Figure. He examined the effects of temperature and pressure, and 
found that to all intents and purposes the visual voltage was pro- 
portional to the pressure. Mershon made a number of expcriments 
at Niagara in 1906 on a line 305 metres long. The visual voltage: 
was determined from the corona losses and was taken as being 
that at which there is a noticeable change in the curvature of the 
curve showing the losses. This procedure is very inexact. It will 
be seen that the values so found are much below those of any other 
observer. Stranded cables were used in some cases, and in the 
Figure the number of strands are indicated in the various cases. 
The experiments of Watson, at the University of Liverpool, are par- 
ticularly interesting, because they were carried out with direct cur- 
rent. The wire-cvlinder arrangement was adopted. — The ficld 
strengths for the different wires were regarded as the maxima of 
sine-shaped alternate-current waves ; the corresponding mean value 
was calculated, and is shown inthe Figure. Ryan and Watson deter- 
mined the visnal voltage by observing the first glow. Whitehead, 
however, used an electroscope, adopting the wire-cvlinder arrange- 
ment and getting very accurate results. He examined steel, copper 
and aluminium wires, and also stranded cables; his results for plain 
Very extended tests were made 
The visual voltage 


shelves. 
The heating of water for general kitchen service and for the boiling 


of soup stock at low temperatures is done by steam, a supply of which 
No provision is made for 


is always available on the premises. 
The instrument. records 


coal or gas cooking as none is required. 
now being taken daily show a rapid increase in load between 
5am., when the oven is first cut into service, and 7 a.m., with a 
gradual increase in demand to a maximum occuring in the late 
forenoon, followed by a gradual decrease in demand throughout the 
afternoon and evening until the apparatus is cut out of service late 
The greater part of the load is handled during the hours 
A table Chote luncheon and a dinner are 
Since a party 


at night. 
between 7 a.m. and 6 p.m. 
served at the elub in addition to the à la carte dishes, 
of twelve may arrive at midnight aud order broiled live lobster, for 
example, it is the practice to hold the equipment ready for instant 
service, thereby enabling such an order to be filled without delay and 
more quickly than is practicable with coal or charcoal- burning 
equipment. This " readiaess-to-serve " on the part of the equipment 
necessitates keeping part of the range alive for most of the day. 


— m — 
CORONA PHENOMENA ON TRANSMISSION LINES.* 


BY DR. WEIDIG AND HERR JAENSCH. 


wires are also given in the Figure. 
by Peek for the General Electric Co. of America. 
was determined in a darkened room, the two-wire svstem being 
adopted, and copper, iron and aluminium being tested as conductors. 
Finally. the Figure gives also Petersen's results, his figures being 
obtained on the wire-cylinder plan. If Mershon’s results are left 
ouf of account, all the points seem to lie fairly together on a single 
curve, as shown, Peek was the only one to use two parallel wires, 
and the first visible glow was the point always noted. The wave 
forms were also always determined by the oscillograph. 

The shape of the curve shows that the field strength corresponding 
to the visual voltage increases as the thickness of the wire decreases. 
The air, therefore, appears to be stronger in the neighbourhood of 
thin wires, and it was at first difficult to understand how this could 
be possible, But Prof. J. J. Thomson's theory explains the matter 
perfectly. The passage of a current through a gas is performed by 
means of charged particles called ions, the positive moving towards 
the negative electrode, and vice versa. In the normal state of the 
atmosphere the nuniber of the ions is relatively small: but they may 
be increased in number under certain conditions by an ionisation. 


The transmission of considcrable amounts of power to great dis- 
tances has led to the employment of steadily Increasing voltages, up 
to even [30,000 volts. At first the question of insulators was a 
difficult one, but by the use of the suspensory type great progress 
has been made. [t has Leen known since the days of static 
machines that the electric discharge can be made to pass through 
theair. There is the glow, the brush. the spark and the are discharge 
The phenomena are complicated ; they have been examined very 
thoroughly by Toepler. The voltage at which the first Visible 
discharge takes place has been called the © initial ^ voltage; it his 
also been called the " visual" voltage, If the distance Geena tus 
electrodes is smali, we get at once a spark, and the ” spark T voltage 


^" aC $ : Ta y Seay ghee’ eS Sd 
Abstract of a Report presented to the annual meeting of the Ver 
band Donischer Eiektrotechniker at Breslau. l 
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The glow and the brushes indicate: 


to be proportional to the atmospheric pressure and inversely pro- 
maximum value of the voltage wave is, of course, the determining. 


the electrodes the electric field strength reaches a certain value. 
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| Peek found the frequency to have no cffect—or, in any case, a 


which originates from collision of the particles. Thus, Ryan con- 
tends that the corona covering the negative conductor is started by 
such ionisation, which is produced by the electrons of the negative 
conductor as they travel outwards after being liberated by the impact 
of the incoming positive ions. 

In the diagram the curve tends towards the value of 21 kv. per cen- 
timetre for great diameters of the wire, or for flat surfaces. The 
maximum value of the wave, which is 29-7 kv. per centimetre, can 
be taken as the electrical strength of the air in a homogeneous elec- 


The same value is found if two large spheres are used 
Such spheres can be 


very light effect —on the visual voltage. Whitehead found a slight 
effect, and with increase of frequency the visual voltage tends to 
be somewhat lowered—e.g., by 2 per cent. between frequencies of 
25 and 60 and by 6 per cent. at 90. "This also has been explained 
by the behaviour of the ions. There ought, therefore, judging from 
what has been already said, to be no difficulty for practical purposes 
in choosing a voltage such that the visual voltage in any case is not 
exceeded. The maximum value of the voltage wave is, of course, 
the deciding factor in the matter, and the shape of the wave has to 
be considered, and not merely the effective value. If the first 


trical field. 
as electrodes not too close to one another. 
regarded as flat surfaces at the narrowest part of the air path, and 


the field strength is given by the voltage divided by the distance. 
Weicker, in fact, has found this value for two spheres of 10 cm. and 
15 cm. diameter, separated by a distance of 1 cm. 

There are other conditions which may affect the matter, and which 
might be different for transmission lines as opposed to laboratory 
apparatus. The influence of atmospheric pressure and temperature 
on the visual voltage bas been long known, and was studied by 
Ryan, Watson and Whitehead. The visual voltage can be said with 
sufficient accuracy to be proportional to the atmospheric pressure. 
Watson. Whitehead and Peek have shown that so long as the elec- 
trodes remain dry the humidity of the atmosphere has no effect. 
Whitehead and Peek showed that wind and storm have no effect. 
Peck thought that smoke lowered the visual voltage, while Ryan 
could trace no effect as being due to this cause. But the greatest 
influence is exercised by the nature of the surface of the wire, rough- 
nesses and irregularities giving rise to a strengthening of the field, 


by any means be assumed to be smooth, and it is the roughness of 
surface, which is a matter of accident, that causes the first isolated 
bright spots. 


As soon as the visual voltage is reached losses begin. As the 
voltage rises these losses increase seriously. The wire is encased in 
a solid glow, and presents a beautiful appearance called corona. 


On ordinary cables the first isolated bright points due to roughness 
' of the surface are followed by more, till the whole surface is finally 
covered by the glow ; thus some observers speak of a partial corona, 
followed by a full corona. There is no discontinuity at any stage ; 
the losses increase steadily throughout, though it might be supposed 
that there is a sudden start as soon as the first bright spots are 
noticed. The shape of the curve certainly alters as soon as the full 
corona is reached. There is also a characteristic hissing or crackling 
noise to be heard. The corona losses are not different in kind from 
copper losses, which are always with us; the only thing about the 
corona loss is that its amount ought to be determined and known 
to some extent beforehand in exactlv the same way as the copper 
losses in order to know the probable efficiency of the proposed scheme. 
The matter first became serious in America, where the long distances 

Mer- 


90 


“TT TT LLL LLLIsse ! | | 
IBN NNNM a Mershon. and high voltages made it necessary to determine the losses. M 

70 + Watson. shon undertook the work at Telluride and Niagara Falls. Faccioli, 
Ba a e e es x Whitehead in the Shoshone- Denver- Boulder district, found that on lines of a 

| e Peek. length of 247 km. the losses were roughly 1,000 kw., if the voltage 

e Petersen. at the one end was kept at the normal level, which was 100,000 volts. 

The voltage at the other end rose to 110,000 volts, which was not 


the case in actual work, and gave some insight into the amount of the 
losses. He also foreshadowed the quadratie law, which may be 
supposed to regard these losses somewhat as ohmic losses, except 
for the fact that the loss docs not arise till a certain voltage has been 
reached, which must therefore be regarded as a kind of starting point. 
The losses are, therefore, supposed to be proportional to the square 
of the difference between this starting voltage and the actual voltage 
on the line. Peek made a large number of experiments in order to 
investigate the matter further, and showed that the quadratic law 
held good for heavy losses—/.e., for the upper part of the curve 
which shows the losses, Peek also stated a formula on which cal- 
culations could be based ; this formula, which need not be repeated 
here, took into account all the factors. He showed that the losses 
were proportional to the frequency, and that any influence which 
tends to lower the visual voltage tends also to increase the corona 
He introduces, therefore, certain constants, which varv with 
Harding worked with a test wire 400 

The formula 
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Diameter in centimetres, 


Showing the strength of the electric field, corresponding to the “ visual ” 
or "initial" voltage, on the surfaces of wires of different diameters ; 


Barometric pressure 760 mm., temperature 15°C. 


losses. 
the state of the weather. 
metres Jong, and confirmed Peek's results in the main. 
which Peck had stated gave, generally speaking, figures rather lower 
than those which Harding found by experiment. It is interesting 
to notice that these corona losses can be regarded as a kind of safety 
valve against high-tension surges, If the voltage is in the neigh- 
bourhood of the corona, any rise in veltage will be accompanied by 
greater losses, which will have a steadying effect on the working of 


0 03 04 


and tending to cause a discharge at such points. Dirt also may have 
the same effect. The negative electrode is specially sensitive in 
these respects, as Watson, who worked with direct current, clearly 


showed. Inthe same wav drops of moisture produce a similar effect, 
The same 


and the visual voltage is likely to he lower on wet wires, 

result may be produced by rain, fog, snow or ice, Stranded cables 
may also be examined in the same way ; the outer surface is irregular, 
and this has the effect of lowering the visual voltage as compared 
with a smooth wire of the same apparent external diameter. The 


smaller the number of wires composing the cable the more 1s the 
Mershon's experiments seem to show the 


the station. . 
Further experiments which the authors have themselves under- 


taken on the problem are described by us on p. 6. 
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visual voltage lowered. 
opposite, but for reasons already explained they must be regarded 


as unsatisfactory.  Whitehead's experiments, however, confirm 
what is said. He showed also that there is a steady relation between 
the diameter of the cable and the diameter of the plain wire, having 
the same initial voltage, if the cable has more than four strands. 


Suppose a wire to be found having the same sectional area as the | Shipbuilders.” 
said cable, then the ratio of the diameters of the two wires will be as | XXIX. Part VIIL ds. 

0-97 tol. If there are fewer strands in the cable than four, then the she Polytechnic Engineer," Vol. XUI 1913. (Brooklyn: pub- 
ratio will be smaller; but owing to slight uneveness on the surface | lished by the Polytechnic Institute.) 
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of the strands, which are not subject to any rule, if is possible that 
The 
(London: Constable & Co.) Is. net. 


the first glow may set in in places rather earlier than stated. 


material of which the wire is composed has always becn found to be 
By A. G. Collis. 


without influence on the visual voltage. 


isolated bright spots are also to be avoided with certainty, it will be 
necessary to allow a considerable factor of safety, as the wire cannot 
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contact levers can be moved and adjusted in position along the 


SINE-WAVE TRANSMISSION IN THE SUBMARINE | tape by means of a micrometer screw, the best position being 
TELEGRAPH CABLE. arrived at by experiment. 

In view of the claims which this system appears to possess 
towards furnishing an ideal source of transmitting E.M.F., the 
Y Summary.—In the sine-wave transmitter an elementary signal is | cable telegraphist cannot afford to pass it by without a critical 

examination. The value of such an investigation will be in- 


formed by a single semi-period of a sinusoidal E.M.F., instead of by the 
png OF vinee ep contact whic a eg pese vg a ar in | creased by the light which it throws on the phenomena accom- 
Eo negate ee ee Cee ee aE panying the switching on and off of alternating currents in long 


stood, a study is necessary of the theory underlying the transient effects ae à 
which accompany the introduction or removal of periodic electromotive | cables—a matter of great practical importance in other ways. 


forces in cables. A single semi-oscillation may be regarded as being 

constituted of two prolonged trains of oscillations, the second displaced : Y k ? : 15 tea 

and superposed on the first. A formula is obtained whereby the transient RESOLUTION OF A ii S INTO Two SUSTAINED 
S P Pi . 


current produced by the sudden introduction of a periodic E. M.F. can be 
readily calculated, and it is shown that, although the periodic effects A signal of sine shape one semi-period in length, ending 


predominate at the sending end, the phenomena at the receiving end are : : ^ 
almost entirely transient in nature. A general theorem is deduced | abruptly on the zero line, as drawn in Fig. 2, C, is not by any 
regarding the signals produced by any symmetrical E.M.F., from which it | means a sine-wave; neither is one a whole period in length, 

ending abruptly on the zero line, as in Fig. 2, F, although if the 


appears that they are independent of the shape of the sending sni and 
dependent only on its mean value. That being so, it is permissible to Pr xd : ; 
choose—without regard to the receiving end—the E.M.F. which produces signal were repeated a number of times the phenomena 1n the 

cable would eventually become sinusoidal in consequence. 


least shock at the sending.end, and in this respect the alternator is 
superior to the battery. In conclusion, the deformation which battery | Nevertheless a signal such as Fig. 2, C can be represented as the 
Kv: coe signals ee An ean a Eee by tracing | sum of two prolonged trains of sinusoidal oscillations, one 
a ala aa T PE ASS » beginning at time t —0, and the other at time t — T/2 — 1/2n — z/p. 
Thus when Fig. 2, B is superposed on Fig. 2, A the result 1s 
Fig.2,C. Similarly, two trains of oscillations indefinitely con- 
tinued, the second beginning at time t— T —1/n—2z/p, and 
reversed in sign, as in Fig. 2, D, E, when combined give Fig. 2, F. 
The problem is therefore reduced to finding what transient 
current is produced when an alternating current is switched on 
to a long cable and sustained. This transient current, when 


BY H. W. MALCOLM, D.SC. 


In a` Paper read before the American Institute of Elec- 
trical Engineers some years ago,* a new form of telegraphic 
transmission was described by its inventors. In this form the 
battery ordinarily employed is replaced by an alternator giving 


-——— ————P— — — — — = 


Electromotive Force. 


Fic. 2.—SUPERPOSITION OF ONE SUSTAINED OSCILLATION ON ANOTHER 
TO FORM AN OSCILLATION ONE SEMI-PERIOD OR ONE WHOLE PERIOD IN 


LrzaTH. A+B=C. D+E-=F. 


Fig. 1.—TRANSMITTING APPARATUS, 


T—Tape, shqwing letters a,b,c and d. L,—Dot lever oreratingcontactC,. Lo—Dash 
ever operating contact Cg. S,—Dot sounder. S;—Dash sounder. A—Alternator. 
B— Local battery. 
found, may be combined with a similar current displaced 
through the proper interval of time, and the resultant current 
will be that which 1s produced by a single semi-oscillation or 


whole oscillation, as the case may be. 


a sinusoidal E.M.F. of low frequency. The machine is of the 
two-pole type, with drum-wound armature, and narrow air- 
gap, in order to give sufficient output for the low speed of 
rotation entailed. 

Signals are formed in the siphon-recorder code by using 
impulses of sine shape, each one semi-period in length. For 
example, the letters a, b, c, d would be sent as in Fig. 1. 
Except when sending, the cable is to earth at the sending end. 
When sending, the alternator is inserted between the cable end 
and earth. ‘This insertion and the signalling are effected by a 
paper tape with two lines of holes as usual. one for the dots and 
another for the dashes. An additional row of perforations is 
engaged by a toothed wheel driven from the alternator shaft, 
so that the tape moves forward in strict synchronism with the 
rotating armature. Two levers provided with small rollers 
bear at one end on the dot and dash lines of perforations re- 
spectively, and close a contact at the other end when a hole in 


EFFECT OF SWITCHING ON A SINUSOIDAL E.M.F. ro A CABLE. 


When a steady E.M.F., E, is suddenly introduced at the send- 
ing end of a cable the current at the receiving end is given by 


the formula * :— 


E x — m?r?t 
C= "EE 2406 ENS COS Pie: d. ox U) 
R/ 1 s a nn »1 i 


Inductance and leakance are here supposed absent, and the 
cable is to earth at both ends, 

Now, replace the steady E.M.F. by an alternating E.M.F., 

say, Ec?! — E (cos pt-- (sin pt). Later, only the part E sin pt 

i MT will be retained. The E.M.F. Eeirt mav be divide 

the paper passes beneath. A local battery acting through the | |. m sett may be diy ided up into a 

losed tsntne i - ; e great number of elementary portions, each equal to ip . Ecirtdt 

closed contact operates the ordinary sounder transmitter which may be supposed to be trod vel t i 

= ~v . Sr . T = » € ` se 8 y ( rey 4 CESS r r ^ € 

shown im Fig. 1, which is otherwise self-explanatorv.f The | . NW iniesvshh vr DEMERS RREBEBBEVELY AR CTUM 

a ree eos | SIMI. Intervals OL time dt. At the instant (—0, when the 


*[A. C. Crehore and G. O, Squier, “ Trans.” Am.LE.E., XVIL., 1900, E.M.F. is introduced, Eei»'* has the value E 


p. 385. tae 
t These particulars of the latest form of transmitter have been kindly * “ Theory of the Sul ine Teler ‘able? T 
furnished by Lieut.-Col. Squier, March 8, 1915, p. 876. dd a cL 
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{Tn 
This produces a current at the sending end which at time ¢, | where Z, is the asa crediti impedance. Hence it follows 
later has the value that when £ is infinitely great—z.e., when the alternating 
E x — mii 9, | E-M.F. has been kept on for a very long time—the general 
RI Done "M diii: ma | (2) expression (4) for the received current reduces to the ordinary 
x periodic form, as it should, because then all the transient terms 


An instant later the E.M. " has increased by zp. Eet. dt, | have died away. 


which produces an additional current at the receiving end of 


ip. Ecirtt, dt c — misit; —dt) 
"i RI 142 Le KRI? . COS na) 


Discussion CONTINUED. THE TRANSIENT TERMS. 


The remaining terms, those with a real exponent, are the 
transient terms, viz. :— 


An instant later again, a still further additional current, m gt 
252, 94 x TEKER e 
ip. ae adit igi Ca ee b e^ - Ku. cos UI — TE 
e 142 Xe KR? COSMA RS RI T. , m^ 
! | ^KRB 
is formed, ie so on. which may be simplified to 
The last will be | y P 1 NW 
Y E ip(t;—at) dt x m? r2lt =] m^ -a 
ip . Eeirti—a’ , d oe a e RR? , COS mt 
UE - — J 142 Xe. ER? ,cos mz |, 2E x KR" 9 
RI 1 PA — 00. + « (9) 
R! 1 i + m 
TP T yr py 
l Rn 


because the received current at time ¢, depends only on what 
has happened up to time £. When these elementary y currents 


are all added up the result 1 is: — 


and (9) becomes 


Multiply above and below by ipt 


ip. Ef^[. x — m?z?(t —t) 
P RI eint +e? dt Xe KRi .COS ma] m? , m? mrt 
l ip+ e^ Kk , COSMA 
2E * KRe( P+ Rie) 
ax m?r?t, (oq. m?n? = ; 
Ef fiw. ipt p. dt 4-21 ip ae KRI? , COS maf CERT . dt RI l T m 3 
o P IP 
ERE) 
x m?z?ti cr n: ) t m?r?t > 
= cir —] -2ip X : € KRI , COS mcr. a . (3) 2E $^ €^KhI* , COS ma nim M. nr i5 (10) 
ipd p “RIT oy, (mee m KRE) kRE^" | 

d KR? 


If the alternating E.M.F. is E sin pf, instead of Ee”, the 


To (3) add (2), and the total current at time f, dropping the 
received current, taking the Imaginary part of (10), is 


suffix to t—no longer necessary now that the integration has 


been performed—is 
E T€ m?mz?t 
: wo Min 2E * e ku? cosm—l:z 
C= l l +2 ze ET COS INET Ci transient; 7 — DP... y. us (11) 
R RLT o mz? 
! m?z 2t p. m? p. KRE 
x ipt] 234p V CPt —e ku 
C "p COS mT | 
I pe 1. Am THE TRANSIENT COMPONENT. 
PT RRP : 2 2.83: ! 
Take p-22xx10-62-832, and let formula (11) be applied 
, Pl 
| 2 n?gt as before, so as to facilitate comparison with previous results, 
2E xz m= 2 2t Eerrt 2) pk x eipt e Kk? " t " 1 š 
B et A - v cos ma. (4) to the San Francisco-Honolulu section of the Commercial 
Pd unt n 51 $ we . E m ~ r ~ m 
RI 54 Ri RI 1 TET ud Pacific Cable, for which RI 4,975 ohms, K/-=875 mfd. and 
rp l en i 
KR! KRP =4-352 seconds. The corresponding values of the de- 


nominator of (11) are contained in Table I., and the values 
of the numerator have already been tabulated.* From the 
latter and Table I., Table II. is constructed. Curve A, 
Fig. 3, is plotted from Table II. 

Table I.—Transient Factor. 


DISCUSSION OF THE FORMULA. THE PERIODIC TERMS. 


When ¢ is infinitely great, the terms in (4) which have a 
real exponential factor disappear, and there is left the series 


Ec" 1 WS COS MT - z Rio COPERTO ENSURE 
"RI +2ip I NNUS e.. > 5. (9) E | m2r? Ed p. KRE QKRD aye 
PERRE KR} PKRE | m? mr pKRE 
This series may be summed as follows :— l aG | Bo. qu uui | 21144 
Expand cosh ux by Fourier's theorem in a series of cosines— | 3 o ne | WELT eibi E 
2sinh wat l | & u cos macos ma 4 36-283 | 057145 1-7318 2-3092 
cosh uc-— - Se .. (60]| 5 56-690 — ' — 000221 1-1084 2-0106 
T -U Ara 6 81-636 — ; L294 0-7694 2-0088 
and put r=0. Then hog Roeg TA ; 
i ux Z (0 cos mz Table IL —Fig A9; Curve 4. 
» 2 9 b a ; , : " 
sinh ux poa t(secs.) | O1 | 0.2 0-3 | 0:£ | 0-5 | w 1-0 1-5 | 2-0 | 3:0 
inue AL ere E = = enna 
For uz write Pl, where P is the propagation constant, and, | m= 1 +| 11-548; 9-205 7-337 5-848 [4-662 12-962 1-500 (0-483 0-155 0-016 
in the cable under consideration— where inductance and leak- ; fi is nd de nd m Ms n e 0: -o ejr] 
| CERE REESE T ` rou è 2) vee bee 
ance are zero, and P=VR. ipK—it follows that 4 —| 4-621] 0-121:0-004] ...... us UE n 
DE 
Pl . r. Cos MIT 5 +- 0- 692 ose ere aoe | eee 
- | = 1420p tae M " " 3 (7) 6 EE 0-054 ..> eee eee oes eee eee eee eee | 
sinh Pl TEE" SEC ae é pen CHINE l ——'|-_- - 
TERE Ct |- 0045; 41-814 352 4-371 4-055 2-862 1-493 0483 0-155 0-016 


The transient GG PORE rises to a maximum value of about 


The series (5) is, therefore, equal to 
4-1 microamper es per volt in 0-4 second, afterwards slowly 


Ec»! Ee 
TZ sinh Pl ^7 0707 (8) M le ed 
"Pe sinh Pl : = Theory,’ : July 19, 1912, p- eR, Table X À XX XII. 
ipk + Microamperes per volt, 


l JN. -. d 


C, (microamperes per volt) =0-0555 sin ( 62-832— 11-6937 
so that when ¢=0, 0-1, 0-2 ... 


instructive to compare the current in Fig. 3 with that which — > 


.done in Fig. 4, curve H, and the dotted curves show how it l 
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declining to zero. In shape it is not unlike the arrival curve | 
from a battery E.M.F.with condensers at the ends of the cable,* 


E.M.F. from a battery. 
; which slowly sinks to zero, the cable is earthed at the end of 
THE PERIODIC COMPONENT. ' 0-01 second as in diagram D. When the process here outlined 


. eT is repeated indefinitely curve H is obtained.! It represents 
a orden tai onum INE ac ua Curent Tae perot iton m effect of a long-continued train of reversals, and sinks 


led to t t 
ponent must be added the transient component. The | eventually to the zero line, where all that is left of it is 


] 
eed ese irene te Nemec MN Ou - oe & pure sine oscillation, of amplitude 0-0555 microampere 
Ec per volt. Up to 0-12 second curve H coincides with curve 
; up to 


MR he Las MPO arr QE 
r (periodic) Z, sinh Pl ' A; up to 0-17 second its direction is that of curve C 


eee 
TU TLLLI. 

MV ILLLELL 
NNNNE 


= 3 x | 
| 

: amr oN 
BS SERENE 

x 

x 2 

{> Aa TT TT TONY 
= 


NEN m-— 


eT 27) 
pe eee 


02 : 20 
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PEIUS 
Fie. 3.—ARRIVAL CURRENT, ALTERNATING E.M.F. n=10. 


Curve A (croken)—Transient component. Curve B (broken)— Periodic component. Curve C—Total current as actually received. C-A+B 


0-22 second it coincides with E, and up to 0-27 second 1t 


coincides with G. 
At frequency 10 a square-topped periodic E.M.F. produces 
eventually only a pure sine current at the receiving end of the 


This reduces,f on substitution for Z, and P, to 


E sin pe ea) 


7 ah ty ik oon ly UKR 


When p=22 x 10, as before, the formula becomes 


C, (microamperes per volt) =0-0555 sin 1-482 =-0- 0553. 


c, (periodic) is plotted in Fig. 3, curve B, and curves B and A 
combined give curve C, the current as actually received. 
The transient com ponent constitutes bij far the greater part of the 


received current. 
TRAIN or Batrery REVERSALS. 
In order to see how the transient component is formed, it is 


M icroamperes per vole 
tn 


EENE’ ALT 
Je x 
Se ARNENEMUUUN 


0:2 0:3 04 0'5 


would be produced by a train of battery reversals. This is 


is built up, stage by stage. Curve A is the beginning of the 

ordinary arrival curve, cable without apparatus, and is calcu- - ° 

lated from the formula, Seconds 
| Fia. 


~ KRA 
= SEA S. e7 at up tot=05 second. Curve A—Sustained battery contact. e Becks ES 
j P | Curve F—Dot-dash-dot. Curve H Els NR CDS ME 


It rises rapidly at first, and then more slowly, to a maximum of. cable.t The periodic current into which curve H eventually 


20] microam peres per volt. $ ; Ifatthe end of 0:05 second the sinks i is, therefore, the same as the periodic current in Fig. 3, 
* “ Theory,” May 31, 1912, p. 316, Fig. ‘18. "E Theory," fems 


f Ibid., March 15, 1912, p. 917. f Ibid., Fig. 1. | EIU. April 5, 1912, p. 1,049. $ bid., March 15, 1912, p. 918. 


| sending end is put to earth, as in diagram B; curve A must be 
displaced through 0-05 second to the right and subtracted from 
but it must be oscillatory at the beginning, because when com- | itself. In this way curve B is obtained.* It rises eventually 
bined with the periodic current to give the total current, as | to a maximum of about 13-5 microamperes per volt, and then 
actually received, the result should be practically zero up to , declines slowly to zero. In curve C, instead of earthing the 
about 0-1 second, as in the case of the application of a constant | sending end, the battery is reversed. Curve C falls rapidly to 

a steady value of —201 microamperes per volt. In curve D, 


- — 
— —M 


M 


, Must he 
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. Up to 


. considerably greater—approximately 1-57 : 1. 


_ approximately 
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. where a pure sine E.M.F. is used at the sending end. On the 
other hand, the transient component of the arrival current 
produced by the square-topped train is much greater than that 
for the pure sine train. Whéreas the ratio of the amplitude 
` of the fundamental of the square-topped wave of E.M.F. to the 
amplitude of the pure sine wave is 4/7 : 1, or 1-27 : 1, the ratio 
of the height of curve H, Fig. 4, to that of curve C, Fig. 3, is 
Although the 
periodic currents due to the harmonics vanish at the receiving end 
_ the transient components persist. 
Another way of regarding the matter is to write down the 
square-topped wave of sending E.M.F. as the Fourier series. 


(13) 


æ. 


j - [sin pt 4- 3 sin 3pt+ sin S5pt+...], 


and apply (11) to every term in the series. 


Since P". ms" 
ince 7, à - is fairly large compared with KR > KR’ (11) 
may be written approximately 
m?ytt 
; 2E 12 e KR? .cosma 
C, (transient, due to E sin pt) = -RI . p : EN KRP/m22? 


so that 


| cd ; 
C, (transient, due to Me x C, (transient, due to E sin pt) 


] 1 
x [i gut]. (14) 
The ratio C, (due to V,) to C, (due to E sin pt) is, therefore, 


42 ] \? 
UG" 


and this formula becomes the more aes true the greater the 


| value of p. 


GENERAL THEOREM REGARDING MEAN VALUE OF SENDING 
The ratio zt : 2 is the same as that of the area of a semi- 


oscillation of a square-topped signal to that of a sine curve of 
the same height.* In other words, the transient component 


of the received signal is directly proportional to the mean value 


in point of time of the prn E.M.F. This theorem may be 


generalised as follows : F(t) be an alternating E.M.F. of 


any shape, provided a T the semi-oscillation is sym- 
metrical in its rise and fall—i.e., that the curve of the E.M.F. 


in the second half of the time of application (fall) is the mirror 
image of that in the first (rise). F(t) can then be represented 


by the Fourier series— | 
F(t) — A, sin pt 4- A5 sin 3pt J- A; sin 5pt+... 


This produces, according to the approximate form of (11), 
when p is large, a transient current at PW receiving end. 


C3 (transient) = — pug e S+.. .] 
X rc. transient, due to E]. 


T/2 
Now, the mean value of F(t) is J F(t)dt, 
U 
7/, 
= ef TA, sin pt 4- A; sin 3pt 4- .. .]dt, 
s 


2 
mean value of F(t) 
(tran- 


so that C, (transient, due to F(t)) = E 


sient, due to E). 


The periodic current produced would be proportional to the 
amplitude of the fundamental only, whatever the shape of the 
sending E.M.F. It will appear later that when a semi-oscilla- 
tion of a sinusoidal E.M.F. is employed at the sending-end the 
transient arrival current is alone instrumental in building up 
the received signals. Hence whatever the symmetrical shape 


-of the sending E.M.F., whether square-topped, circular, sinu- 


——— — — —— — l— - 


: relationship. 


soidal or triangular, the effect is the same at the receiving end, 
provided the mean value of the E.M.F. is the same in all cases. 
If the time of contact be short the received signal is independent of 
the shape of the sending (s ynmence) E.M.F. and dependent only 
on its mean value. 

If the frequency of the E.M.F. is low this would be only 
approximately true. The criterion is that p.KRP/m?z? 
should be large compared with m?z?/p. KRE. Now if T/2 
is the time of the signal (semi-period of alternating E.M.F.), 


: ] 2 
since T= =<, it follows by substitution for p, that 


2KRP/n?xT T must be large compared with menT/2 . KRP. 
Hence T must be small compared with 2KRP/m?z. In the 
present instance T —0-05 second, and 2KRP/z; —2-77 seconds, 
so that in the sixth term, sav, of the series, when m —6, the 
condition ‘no longer holds, as is evident from Table I., but 


mz tt 
e KRH3 ig then very small except for small values of t, so that 


only at the beginning will the approximate curve differ appre- 


ciably from the true. 
( To be continued.) 


GOLDSCHMIDT RADIO STATION IN THE BAHAMAS. 


A 5 kw. radio- -telegraph station with a foral day range of 400 
miles has recently been completed and accepted by the Government 
at Nassau. The station was officially accepted after satisfactory 
communication had been established between Key West, Jupiter and 
St. Augustine. A precisely similar station is about to be erected at 
Georgetown, Barbadoes, by the Anglo-French Wireless Co., of 
which Mr. Basil Binyon is the general manager. Our illustrations 


show views of the station at Nassau. 


Fic. l.—THE Rapio STATION AT NassAU. 


Over 21 years ago (according to the “ Nassau Guardian ") the 
first message was sent over the Bahamas-Florida submarine tele- 
graph cable, and in 1910 the desirability of establishing radio-tele- 
graphic communication with the outside world was discussed. A 
Select Committee was appointed to consider the question, but it 
was not until Aug. 28 that the station eventuated so that communi- 
cation is now being carried on. The commercial rates (via radio) 
to the Amcrican coast are the same as the cable rates, while the ship 
and-shore rates have been fixed at 4s. for 10 words or less and 3d. per 
word after. The radio business is handled from the cable office, and 


is telephoned on to the town of Nassau. 
Mr. P. B. Burns, the supcrintendent of the telegraph department, 


/* The writer is indebted to Mr Rollo 2 ian for pointing out this- i who sent the first message over the cable from Nassau to Florida 
| more than 21 years ago, was present at the inauguration of the 


E 


i. ad 
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radio service by the governor, and Mr. F. H. Dupree represented the 
Anglo-French Wireless Co. on the occasion, and has since returned 


to England. j 
The Bahama Islands are the nearest point to the mainland of 


E TOWERS IN COURSE or ERECTION. 


America. The towers of the stations are supported on a concrete 
base, are 300 ft. apart and 164 ft. in height, each topped by a wooden 


mast 36 ft. high. 


—  — 


POST OFFICE EMPLOYES.* 
(Continued from Vol. LXXI., p. 1068.) 


There are in London four exchange managers 


Exchange Managers. 

Class I. (two transferred from National Telephone Co.) on the scale £220 
bv £10 to £260. and 26 exchange managers Class IL. (16 transferred from 
the National Telephone Co.) on the scale of £150 by £7. 10s. to £210. 
Che Post Office exchange managers have been recruited by transfer from 
other Post Office departments. There are in the provinces nine exchange 
managers Class I., all transferred from the National Telephone Co. Of 
these, six are on the scale £160 rising by £7. 10s. to £190. two £160 rising 
bv £7. 10s. to £180, and one £145 rising by £6 to £165. There are ]8 
exchange managers Class II. in the provinces, all transferred from the 
National Telephone Co. Of these, 16 are on a scale of 18s. rising to 56s. 

rising to 52s. There are I] assistant exchange 


weekly, and 2 17s. 
managers in London, all transferred from the National Telephone 150... 
on the scale of £45 to £150. Exchange managers are established officers. 
The hours of work in London for exchange managers are 42 weekly. Inthe 
pros inces the hours are 48 weekly. A meal relief of half an hour is allowed 
out of the hours of duty. Sunday duty is extra, and is performed about once 
in three months. The following scales of pay were sought: Class I. to 
include all exchanges with staffs of 200 or over: London, £310 rising by 
£15 to £400; provinces, £280 by £15 to £370. Class II., all exchanges or 
groups of exchanges with staffs of less than 200: London, £210 rising by 
£10 to £300; provinces, £190 by £10 to £280. Class II., assistant or 
deputy managers: London, £150 by £10 to £200; provinces, 


£10 to £185. Also that the hours of dut y in the provinces be 42 a week 


ncluding meal time, as in London. 
The Post Office replied that the rates of pay for London exchange 


managers of the National Telephone Co. were £140 by £10 to £260; that 


£135 bv 


the Post Office fixed the maximum of its higher scale at £260 to har 
monise with thatof the company ; that none of the pre-transfer Post 
Office men have reached that maximum, and only one of the lower class 
has reached his maximum ; that in the provinces the National Telephone 
Co. had no fixed scale, but salaries ranged from £55 to £195; that the 
e: hange managers are a Vt ry keen body of men, and havi done excel 
lent service to the department ; that the staff controlled has increased 
lara lv at large exchange s since the scale of pay for exchange managers 
in London was fixed; that a revision of the duties of exchange manager 
is under contemplation, and that it is pro pr sec fill vacancies in t! 
exchange managers class from the assistant exchange managers 

RECOMMENDATION.— Your Committee recommend that the I of 
duty of exchange managers be 40 net per week both in London and thi 
provin: es, NO evidence has been laid before you! Committe | LIT 
an increase in either the number, rank or pay of th: officer 

A lengthy re port follows upon the ( leri al and writing duties f th 
stafis of the various departments, and the RECOMMENDATIONS ln ludi 
(1) that the system of rotation on writing duties which has been intro. 
duced in the London Postal Service, in the Central Telegraph Office and 
in Provincial Postal and Telegraph Offices, has been uniformly unsu 

n Conditions of 


f thi Select ( ommiuttet 


* Abstract of the Report oi 
Employment iu the Post Oiice. 


cessful, and should be discontinued ; (2) that the separate clerical staff 
for the Controller of the Central Telegraph Office should be restored and 
consist of new clerical classes. : (3) your Committee recognise that the 
clerical work in the different departments, such as the superintending 
engineers, and the engineer-in-chief’s offices, is of very different value 
and importance, but this fact should be met in fixing the class or classes 
of officers to be employed in the branch or office rather then by different 
scales of pay for what are nominally the same or similar classes, and 
recommend that prior to the transfer of any officers on the present 
classes of clerks to the new clerical classes, the Post Office should recon- 
sider the establishment in each office and should fix the number on each 
class proper to the work, and that appointments to the new classes should 
not be made until there are vacancies in the number fixed for each rank— 
except in the case of transfer of officers now in the service provided for 
below; (4) that officers at present on the class of supplementary clerks 
and district engineering clerks should be transferred to the new classes 
on the following basis; (a) In London, all third-class supplementary 
clerks and third-class clerks in the district engineering offices should be 
granted one immediate extra increment on the pay they are receiving 
immediately prior to transfer, to cover the additional hours of work, any 
allowance now being received by a district engineering clerk in London 
being regarded as incorporated in his pay. These officers should enter 
the scale of the new third-class on the total pay thus calculated, and then 
proceed on the scales laid down for the class. In the engineering 
department, third-class clerks on the engineer-in-chief’s office and in 
the district engineering offices in London should be placed on a single 
seniority list, a clerk from a district enginecring office taking the place 
immediately below a supplementary clerk when they entered these classes 
in the same year; (5) in.the provinces the pay of a third-class supple- 
mentary clerk should be similarlv increased by one extra increment, and 
the officer should enter the new third class on the pay calculated as in the 
case of the third-class supplementary clerk in London; (c) third-class 
district engineering clerks in the provinces and third class surveyor's 
clerks whose hours will be reduced under the recommendations of your 
Committee should enter the new classes on the pay they are receiving 
immediately prior to transfer; (d) first and second class supplementary 
clerks should be transferred to the new classes on the same basis as that 
recommended for third-class supplementary clerks. 

Staff under Engineer-in-Chief and Controller of Stores (Exclusive of 
Clerical Staff).—Evidence was given by a second-class linesman officially 
classified under the revision as an established skilled workman, and by an 
officer recently appointed inspector in the Engineering Department on 
behalf of the staff below the classes of inspector in the Engineering 
Department exclusive of mechanics ; and by a mechanic officially classi- 
fied as an established skilled workman on behalf of the establisbed 
mechanics in the Engineering Department; by an inspector on behalf of 
the inspectors in the Engineering Department; and by a third-class 
:toremen on behalf of the Stores Department. The latter witness also 
vave evidence on behalf of the staff in the cable ships. Evidence was 
also given by an unestablished liftman on behalf of the Factories Depart- 
ment, with the exception of 43 mechanicsin the factories, who were repre- 
sented by an unestablished blacksmith in this department. The former wit- 
ness also gave evidence on behalf of the Electric Lighting Department. 

All these witnesses, except the officers representing the established 
mechanics and the inspectors in the Engineering Department, and the 43 
unestablished mechanics in the Factories Department, were members of 
the same association. Evidence was also given on behalf of the staff 
transferred to these classes from the National Telephone Co. 

Engineering Department.—The staff below the class of executive engi- 
neer in the Engineering Department, exclusive of officers transferred 
from the National Telephone Co., have been the subject of a recent 
revision, which was in process of being carried out during 1911-1912. 
Under the scheme 50 per cent. of the skilled workmen employed, both on 
construction and maintenance in the Engineering Department, are to be 
placed on the establishment and classified into established skilled work- 
men, Class I. and II. Apart from the staff transferred from the National 
Company, the authorised number, in January, 1912. of established skilled 
workmen in London was 841, 709 in Class II. on the scale of 26s. rising by 
Is. 6d. to 38s., and 132 in Class I. on the scale of 39s. by ls. 6d. to 47s., and 
in the provinces 1,499, of whom 1,289 are in Class II. on the scale of 24s. 
by Is, 6d. to 36s., and 210 in Class I. on the scale of 37s. by 1s. 6d. to 45e. 
Apart from the staff transferred from the National Company the autho- 
rised number of unestablished skilled workmen in London in Jan., 1912, 
was 824, and in the provinces 1,498, the scale of pay in London ranging 
from 64d. to 7}d., and in the provinces from 5d. to 7d. an hour. There 
were also 2.280 unestablished hands, 1,459 of whom are classed as un- 
‘killed labourers, and 821 as boys and youths. The scale of pay for un- 
«killed labourers is in London 61d. to 7d. an hour, and in the provinces 
5d. to 6d. an hour, and for boys and youths 24d. to 4]d. an hour in Lon- 
ıı and 2d. to 33d. an hour in the provinces. 
lhe unskilled labourers are recruited from boy messengers and through 
(;overnment Labour Exchanges. 

Skilled workmen, Class II., are to be recruited mainly fro 
unes ablished skilled workmen, and skilled workmen, Class 


from the class of workmen of Class II. 


l'he hours of duty of both established skilled workmen and unestab- 
ekly, exclu- 


lished workmen in the Engineering Department are 50} we 

sive of meal relief ; certain of the mechanics, who prior to 1907 worked 48 
hours a week, being allowed to retain the 48-hour week. Overtime 18 
paid for at rate-and-a-quarter. Attendance on Sunday, Christmas Day 
and Good Friday is paid for at rate-and-a-half. The rules and neon 
tions as to attendance on Bank Holidays for the established staff are t 
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same as in the other branches of the service, and also for the unestab- 
lished staff after two years’ continuous service. The annual leave of 
established skilled workmen is 14 working days, and of unestablished 
workmen, after two years’ continuous service, 12 working days. The 
conditions in regard to sick pay. free medical attendance and pension for 
established skilled workmen, are the same as those for other established 
officers, and for unestablished workmen, after two years’ service the 
same as for other full-time unestablished officers. 

There are about 130 inspectors on scales of 30s. rising by Is. 6d. to 55s. 
in London and 137 in the provinces on scales of 30s. by Is. 6d. to 48s. 
Inspectors are to be recruited from established skilled workmen who have 
obtained the required technical certificates. Hours of duty, rate and 
regulations in regard to overtime and attendance on Sunday, Christmas 


Day and Good Friday and Bank Holidays are the same as for estab- 
The annual leave of inspectors is 14 working 


lished skilled workmen. 

days for the first five years’ established service and then 21 working days. 
Inspectors are eligible for promotion to the class of senior inspector, of 
whom the authorised number is 38.in London, on a scale of 57s. by 2s. to 
65s., and 125 in the provinces on a scale of 52s. by 2s. to 608. The hours 
of duty of senior inspectors are 50}, exclusive of meal reliefs. Senior 
inspectors are eligible for promotion to the class of chief inspector, of 
whom there are 81, on a scale of £150 by £10 to £200, with 18 allowances 
of £20 to officers employed in London. . 

The classes of senior inspector and chief inspector were created in 1911, 
and it is proposed to require a technical examination of a qualifying or 
competitive nature for all promotion to the class of chief inspector. The 
hours of duty of chief inspectors are 42, exclusive of meal reliefs, and the 
annual leave of chief inspectors and senior inspectors 21 working days. 
The regulations in regard to sick leave, pension and free medical atten- 
dance are the same as for other established officers. 

General objection was taken on behalf of the minor staff in the Engi- 
neering Department to the revision of 1911. The main objection to the 
scheme was that it abolishes the distinction between maintenance and 
construction staff, as 50 per cent. of the skilled workmen are to be 
established irrespective of whether they are engaged on construction or 
maintenance. That, in consequence, linesmen who some years ago were 
in charge of construction parties are superseded by men they supervised, 
who are now placed in the class of skilled workmen, Class I., and unestab- 
lished maintenance linesmen, after passing through the class of linesmen, 
are passed over by wiremen who are their juniors in the class, and who 
are promoted to the establishment direct from the wiremen’s class, a 
course which the witness considered undesirable. That all the main- 
tenance staff have a prior claim to establishment to the construction 
staff, and the men's association claim that the whole of both should be 
established. That the construction staff consisted of labourers, wiremen, 
joiners, foremen, sub-foremen and fitters, and the maintenance staff of 
linesmen. That the construction staff are recruited mainly from outside 
labourers, and the maintenance staff, prior to the revision, almost en- 
tirely from the construction staff. That the unskilled workmen, though 
unskilled when they first come on the work, could not be so classed subse- 
quently. That the construction and maintenance side had always been 
distinct prior to the revision, and that the work differed. That the 
maintenance work required much more skill, and, generally speaking, a 
construction hand who fits the apparatus could not clear a fault. That 
the Post Office has always recognised that the maintenance staff are more 
highly skilled than the construction staff, and recognised it as promotion 
to go from the construction to the maintenance staff. That the work of 
the maintenance and construction staff are to some extent similar. That 
in time of breakdown the construction staff will always be called in to 
assist the maintenance staff. That the scheme would group together 
men of very varying skill under the general head of skilled workmen, 
though the classification within the general heading would in fact be 
maintained. And that one of the objects of the scheme was to transfer 
men from one kind of work to another instead of being promoted from 
one class of work to another. 

Complaint was further made that the scheme varies the existing wages 
to the disadvantage of the classes concerned. Claim was made that the 
hours of duty should not exceed 48 weekly, reckoned from the time of 
signing on to signing off on each day, and that six hours' night duty 
should count as eight hours' day duty. "That the meal relief should be 


allowed out of working hours, and the meal relief circulars applied gener- 


ally in the Engineering Department. The following hours of attendance 
were suggested: Monday to Friday inclusive, 8 a.m. to 5 p.m. ; Satur- 
day, 9 a.m. to noon. It was stated that the usual hours at present are 
8a.m. to 6 p.m. on week-days, and 8 a.m. to 1:30 p.m. on Saturday. 
Claim was made for l4 working days' leave after completion of 12 
months’ service up to 5 years, 21 working days after 5 years and up to 20 
years' service, and 27 working days after 20 years' service. 

Claim was made that appointments in the Engineering Department 
should be reserved for engineering employés in the department to the 
exclusion of the clerks. That those within the Service should have a 
preference, and outsiders only be recruited when necessary. Claim was 
also made that there should be no age limit for promotion, and that in all 
cases in which promotion involves passing & competitive examination, 
marks for service or efficiency be allowed to count. 

Claim was made that the engineering staff should be classified into 
Constructional and Maintenance Staff, and should be on a weekly instead 
of hourly scale of pay, and that the Maintenance Staff should be recruited 


from the Construction Staff. 
Claim was made that the staff in the Engineering Department should 
receive a technical allowance on the same terms as telegraphists for 


acquiring technical certificates. 
Claim was also made that the testing duties now performed by the 


| equipping of new circuits with apparatus. 


commercial staff be transferred to the engineering staff, who, it was sug- 
gested, would do it better, and could better guide the men who were out 


correcting faulta. 
Claim was made that the scale of pay for skilled mechanics should be 


in London 30s. rising by 2s. to 60s., and in the provinces 28s. by 2s. to 
58s., inclusive of stripe allowance, and with a minimum of 35s. at 25 


years of age. 

Claim was made that the hours of duty be reduced from 504 to 48. but 
it was stated that the existing staff preferred a 48-hour week to a 50} 
hour week with conditions recommended by the Hobhouse Committee, 
and that a reduction of hours of duty accompanied by a reduction of pay 
would not be acceptable. 

The Post Office replied that the rank and file of the minor engineering 
staff in the Post Office had, until 1911, been divided into a construction 
and a maintenance staff. That the construction work in the past con- 
sisted generally of simple operations such as erecting poles and fixing 
wires, while the maintenance staff were responsible for the wires when 
c ected, for tracing and removing faults, amd also did the bulk of the 

That the development of the 
telephone service increased largely the amount of skilled construction 
work, and also gave rise to maintenance work of a simpler character, and 
that the difficultics were increased owing to skilled construction hands 
whose services were required on construction work being constantly 
transferred to the maintenance side in order to qualify for the establish- 

That under the National Telephone Co. no sharp line of division 


ment. 
existed between the construction and maintenance staff. That it was, 


therefore, decided in 1911 to re-grade the staff into skilled and unskilled 
workers instead of construction and maintenance staff. That the skill 
required in construction work is now equal to that required in main- 
tenance work, and the distinction between the staffs was unsound. That 
the maintenance staff were not, prior to the revision, confined to main- 


tenance work. 
It was stated that the hours of duty in the Engineering Department 


were fixed at 504 in accordance with the recommcudation of the Hob- 
That the mechanics in the Factories Department 


house Committee. 
who have a 48-hour week work under different conditions from the 


mechanics in the Engineering Department, and are entirely an unestab- 
That it is considered desirable that the hours of duty of 


lished force. 
inspectors should be similar to those of the workmen under their control,. 
and that the hours of duty for inspectors and senior inspectors have been 


fixed at 50! hours. 
It was further stated that it is desirable that workmen should be 
encouraged to obtain technical knowledge and authority has recently 


been obtained for the repayment of class fees to men who obtain certain 
That the Postmaster-General, when considering 


technical certificates. 
the report of the Departmental Committee which considered the transfer 


of testing duties to the Engineering department, decided that while there 


would be certain advantages in the course, it was on the whole desirable 


to leave the duties with the indoor manipulative force, but that where 


trunk telephone wires are moved from head post offices to local telephone 


exchanges this decision may require modification, as only female manipu- 


lative officers would be available. 
A scheme was put forward under which it was proposed that the scale 


of inspectors should be £130 rising by £5 to £160, with a £15 allowance for 
officers stationed in London, the class being a salaried class, and that the- 


class above should be that of chief inspectors on a scale of £150 by £10 to 


£200 with an allowance of £20 in London, the full allowance being given 
Under 


at the minimum, but not necessarily in the middle of the scale. 

this scheme the class of inspectors would be recruited mainly from skilled 
workmen, if there were sufficient qualified candidates, and that of chief 
inspector mainly from junior engineers who have been unsuccessful in the 
examination for assistant enginecrs, 

The Post Office also stated that the sub-engineers are a redundant 
class temporarily filling places authorised for senior inspectors. That 
their scale of pay is £100 rising by £7. 10s. to £170, with an allowance of 
£15 for those stationed in London. 

RECOMMENDATIONS.— Your Committee consider that the distinction 
between the staff employed on construction work and that employed 
on maintenance cannot be maintained, and recommend that it be 
abolished and the Revision Scheme of 1911 in this respect be fully 
carried out. "That the staff in the Engincering Department, exclusive of 
the cable ship staff and the electric lighting staff, which are the subject 
of separate recommendations, should in future be divided into established 
classes of skilled workmen Class I. and skilled workmen Class II., an 
unestablished class of skilled workmen and an unestablished class of 
labourers. "That the authorised number of established skilled workmen 
in the Engincering Department should be raised to 50 per cent. of the 
total adult staff of skilled workmen and labourers on Jan. 1 next. and 
should be adjusted as fram Jan. 1 of cach year to the mean number of these 
classes employed during the previous year. That when on Jan. I there 
are vacancies in the authorised number of the established classes or 
vacancies occur in the authorised number through promotions to higher 
classes in the course of the year these vacancies should be filled. from 
unestablished skilled workmen, subject to the following provisions: (a) 
That no officer should be placed on the establishment until he has 
performed three years’ continuous service in the Post Office, of which 
one ycar at least has been on the class of unestablished skilled workmen ; 
(6) that no officer who is not certitied as fully skilled and of good character 
should be placed on the establishment, and that the appointment to the 
establishment should be subject to the usual Civil Service conditions ; and 


(c) that an officer after being put on the establishment should be on 


probation for two years. 
(To be continued.) 
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CORONA LOSSES. 


It will probably not happen in the lifetime of any of our 
present readers that the stay-at-home British engineer will 
be troubled with a thought that his watts are being wasted 
in corona losses. America, the home of the big, has taught 
us how to transmit power over immense distances, and to 
apply voltages which are in this country as yet unknown. 
On the Continent of Europe similar things have been done, 
and also in the distant parts of our own dominions. Such 
transmissions are, of course, intimately connected with the 
development of water-power on a large scale, with which 
the British islander is entirely unfamiliar. Voltages up 
to 150,000 have been used, and in the initial stages of things, 
when much lower voltages than this were the utmost limit, 
the real difficulty lay in insulating the line, though we do 
not go so far as to say there was nothing else to contend 
with. However, the suspensory insulator has changed that 
aspect of things, and if mere insulation had only to be con- 
sidered it would probablv be possible to go to still higher 
voltages ; and therefore to transmit over still greater dis- 
tances, and to do so economically. But before we can 
do this we shall have to break through what appears to be 
likelv to be an insuperable barrier, which may well stop 
anything further in the direction of higher voltages. The 
air at these high pressures itself breaks down in the imme- 
diate neighbourhood of the conductor owing to the strength 
of the electric field, exactly in the same way as the inner 
lavers of the insulation of a cable are liable to be broken 
down, if the pressure is graduallv raised, long before the 
cable as a whole would break down, as Mr. MERVYN 
O’GorMAN showed years ago when he laid down the funda- 
mental theoretical aspects of cable design. The result of this 
breaking down of the atmosphere is seen in the generation 
of light and heat, accompanied bv chemical action, which 
takes the form of the production of ozone from the oxygen. 
It is clear that these phenomena cannot be produced 
without the expenditure of power, which is to all intents 
and: purposes lost in so far as the objects of the transmission 
of power to the further end of the line are concerned. The 
real question then arises as to what is the extent of this loss, 
what are the laws which govern it, what is the voltage at 
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sense, to sav that nothing can cure the disease ; all that 
can be done is to know beforehand what to expect in 
designing anv given scheme. 

The Papers, due to Dr. Werpic and Herr JAENSCH, which 
we give elsewhere in the form of an abbreviated abstract, 
contain, in the first place, a very good summary of the work 
Tug Suor-FiRER' Guire: A Practical Manual on Blasting and the Prevention of Blast- | Which has been already done by man v observers since the 
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spots and brushes occur with the wire acting as kathode 


luride line in Colorado in 1896. And, in the second place, 
the work which Dr. Wripic and Herr JAENscH have inde- 
pendently done on their own account, and on which they 
report, will be found worthy of study. It is not, perhaps, 
necessary to go into it in detail, and it may suffice if we 
emphasise the main points to which they drew attention. 
Various previous observers have laid down or discussed a 
so-called quadratic law connecting the losses with the 
voltage, the law itself having been probably suggested in 
the first instance by Peek. According to this idea, the 
corona losses can be regarded as analogous to ohmic losses 
and obey similar laws. This difference, however, must be 
noted, namely, that the corona losses only arise when a 
certam voltage has been reached, and this voltage may be 
taken as a kind of starting point or origin from which to 
reckon. The voltage producing the losses may, therefore, 
be considered as being the difference between the actual 
voltage on the line and the starting voltage, as it may for 
present purposes be called. Thus, the corona losses would 
be proportional to the square of this difference of voltage 
in exactlv the same way as an ohmic loss is proportional 
to the square of the difference of voltage at the ends of a 
given resistance. This quadratic law, as it is sometimes 
called, is doubtless true as soon as the losses become serious 
and well defined. But it is precisely at the lowest part of 
the curve that they really interest us, where they are 
gradually coming into being, and where they are in an ill- 
defined condition, passing from the state of isolated bright 
spots distributed along the conductor to that in which 


the glow slowly breaks out and finally merges in the state 


of full corona as the voltage rises. It is pretty generally 


admitted that the quadratic law does not hold good over 


this initial stage, and the losses at this point are subject 
to so many accidental conditions, such as the condition of 
the surface of the wire, the state of the weather, &c., that 
it 15 almost obviously impossible that thev will ever consent 
to be obedient to law, however carefully the law may be 
framed. At this lower stage the losses can, indeed, be very 
serious from the point of view of a power transmission 
scheme, and the moral to be drawn is to avoid losses of this 
kind altogether. It is not as if they were positively 
forced upon us bv the nature of things; until certain 
voltages are reached thev do not exist, and even then, by 
increasing the diameter of the wire, thev can be made to 
disappear for a time until another and higher voltage is 
reached. The question of frequency also enters into the 
problem, and, roughlv speaking, the losses are proportional 

So here, again, is another reason for a 
Moreover, by keeping the shape of the 
as possible, a high voltage can be 


to the frequency. 


voltage-wave as flat 
employed without the ill effects produced bv a peakv wave. 


The losses are produced by the maximum of the voltage 
wave, or, rather, they are accentuated by this maximum ; 
therefore the shape of the wave must be taken into account 
The corona is known to be a periodic phenomenon, and a 
good deal of work has been done in the direction of noting 
the precise changes that take place at the moment when 
the charge on the wire changes its sign. There seems no 
reason to doubt, as Watson has shown, that;the bright 


' [| must be read carefully, a little bit at a time. 


good. 
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and the glow discharge takes place with the wire acting 
as anode. As a result of the persistence of vision, the two 
results become combined and confused. A great deal of 
laboratory work can evidently still be done on the subject 
without exhausting its possibilities, and this may be quite 
as useful as work upon actual transmission lines. 


REVIEWS. 


(Coples of the undermentioned works can be had from THe ErEcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
) 


10 per cent. for abroad or for foreign books. 
ad 


Edited by J. L. La Corr. 


| Elements of Electrical En eering. 
culation of Electric Currents. 


Vol. I.—Theory and © 
By J. L. La Cour and O. S. Braastan. Translated by Dr. S. P. 
Smith. (London, 1913: Longmans, Green & Co.) Pp. xi.+482. 
16s. net. 
This book is the first volume of a treatise entitled “ Elements 
of Electrical Engineering," and deals entirely with the theory 
It 1s based upon the well-known work 


of alternating currents. 
of the same authors which forms the first volume of the 


* Wechselstromtechnik," edited by the late Prof. Arnold. and 
now taken over by Mr. J. L. La Cour. 

We take from our shelves at random nine books in the 
English language on alternating-current theory in order to see 
in what respects the book under review differs from the old 
ones. That there is a-difference is at once evident. Every 
teacher of electrical engineering knows of at least one good 
book on the foundations of alternate-current theory which he 
can confidently recommend to his students. There are two 
or three higher mathematical works on the theorv of alternating 
currents W ‘hich sooner or later most electrical engineers have 


to consult. Between the elementary and advanced work: 
there is a wide gap which the new book fills. It is an excellent 


book in everv wav, and can be recommended without reserve 
of any kind to students and to practical men who are engaged 


in working out electrical problems. 
Serious students, well grounded in ET principles. with 
a fair knowledge of elementary mathematics, will find plenty 
to interest them in every chapter ; an outstanding feature o: 
the book is that it arouses interest, and the translator has don: 
Good technical works are seldom easy to read, 
Parts of it are diflicult. and 
Those who desire 


his work well. 
and this book 1s no exception. 


to learn all about electrical engineering as quickly as possible 
with a minimum amount of labour by studving in their spare 
time at home must buy another book or must studv by cor- 

respondence. 
Mter an introductory chapter devoted to the discussion of 
certain elementary principles, the authors settle down to their 
ask. and the amount of matter compressed into the 21 chapters 
leaves nothing to be desired. For the caleulation of alternating 
currents the symbolic method has been chiefly used. Along- 
side the symbolic method, however, the graphic has also been 
systematically developed by substituting the corresponding 
In this 


graphic constructions for all analvtical operations. 


wav not onlv can every problem be expressed mathematically 
m the simplest possible manner, but we also have the great 
advantage that the result obtained by the graphical solution 


shows straight awav the behaviour of the circuit under a!l 


conditions. 
Picture language is all important in the teaching of alter- 


' langua; 
ating currents, and graphical constructions characterise this 
book. The diagrams. of which there are well over 400, have 
been drawn by a capable draughtsman and are a credit to the 
block maker, to the a and to the publisher. The scheme 

onsidered, In 


of the book appears to have been carefully c 
Chapters I. to XVI. the phenomena in alternating-current 
circuits are treated at length, and the whole of the matter i: 


In particular the reader will welcome Chapters XI., 


Janri A 
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XII. and XVI., in which alternating currents of distorted 
wave shape, graphic representation of alternating currents of 
distorted wave shape, and polyphase currents of any wave 
shape are dealt with. Although a number of examples are 
given in the text, we think that it would have been a good plan 
to give at the end of each of these early chapters a number of 
carefully-selected exercises, so as to enable students to test 
their knowledge. 

Chapter XVII. is devoted to the measurement of electric 
currents and to measuring instruments. In future editions 
we should like to see an account of Drysdale's work on the 
wattmeter and alternating-current potentiometer ; and, in the 
instrument section, a brief description of a standard torsion 
dynamometer would not have been out of place. A drawing 
of the improved Duddell oscillograph in the section on deter- 
mination of wave shape would have been better than the 
drawing of the early type of instrument, and diagranis of con- 
nections for high and low-tension circuits might have been 
given. In all other respects, however, the material is well 
up to date. For instance, several of the contact methods of 
determining wave shape will be new to many readers, and this 
is one of the few books on alternating currents in which the 
cathode-ray oscillograph is mentioned. 

We do not remember having seen a better chapter on the 
magnetic properties of iron than the one (Chapter XVIII.) in 
this book. Every page is of absorbing interest, and the authors 
are to be complimented on their treatment of the subject. 
The matter in Chapters XIX. and XX., on fundamental 
principles of electrostatics and electric properties of the 
dielectrics, is well found. Had teachers of pure physics of the 
“sealing-wax, catskin, pith-ball schóol" to read carefully 
these chapters their students would benefit, and the path of 
many an engineering lecturer would be smoother than at 
present. 

Constants of electric conductors are dealt with in the con- 
cluding chapter. Some idea of the extent of the field covered 
will be gathered from the fact that in the eight sections forming 
the chapter the subjects considered include resistance and self 
and mutual induction of electric conductors, self and stray 
induction of coils in air and iron, increase of resistance due 
to eddy currents in solid conductors, stray fields and electro- 
dynamic forces due to momentary rushes of current, capacity 
and conduction of electric cables, capacity of coils in air and 
in iron, telegraph and telephone lines. 

In their Preface the authors state that the volume is intended 
to serve as a text-book of that part of the theory of alternating 
currents, and the allied branches of the theory of electricity, 
which are necessary for a complete study of heavy electrical 
engineering. We know of no better book for the purpose, and 
look forward to the publication of the remaining volumes of 
the work. 

The excellence of the diagrams has already been commented 
upon, and it only remains to be said that the mathematical 
work is carefully set out, and that the paper, printing and 
binding are good. H. H. Broveuton. 
The Design of Alternating-Current Machinery. By J. R. Barr 

and R. D. ArcHIBALD. (London: Whittaker & Co.) Pp. xvi. 
--496. 12s. 6d. net. i 

It is stated in the preface that the late Mr. Barr intended 
this book to be a companion to his book on “ Direct Current 
Electrical Engineering.” It is probable, however, that he 
also meant to write a further volume on alternating-current 
machinery and thus make the work complete, but unfortunately 
his death occurred before he had made his intentions clear. 
As it stands, the title is decidedly misleading, for only trans- 
formers, alternators and rotary converters are dealt with, and 


output, since machines up to 4,000 kw. have been built at 
3,000 revs. per min. for 50 cycles. Then again, although the 
cylindrical type of rotor is described, the author only states. 
that it is made of laminations and does not mention the solid: 
type, while the axial method of ventilation is not discussed. 

As stated in the preface, the author was much indebted to- 
Arnold's “ Die Wechselstromtechnik " for the methods of 
design, and these chapters are on the whole very full and clear. 
Some of the practical figures, however, do not quite agree with: 
modern usage. For instance, the usual number of slots per 
pole and phase for 3,000 volts and upwards is given as two, 
but in two of the actual machines of which the author gives 
details, a 3,300-volt alternator has four slots per pole and phase 
and a 5,300-volt machine has three. ` 

A rather misleading statement is made with regard to the 

regulation of alternators when it is stated that the regulation 
can be improved by increasing the gap. Although this is. 
certainly true, the effect on the regulation is very small com- 
pared with the increase in the excitation which becomes neces- 
sary. 
In the section on the compounding of alternators, it is stated. 
that “ the exciting current must be regulated by some form of 
automatic gear such as the Tirril! regulator. These methods of 
regulation are in some cases not the most desirable." Since 
the Tirrill regulator is not mentioned again the author seems 
to imply that it is not a practical arrangement. This, however, 
is not borne out in practice, for the Tirrill regulator and similar 
devices are now almost exclusively used for this purpose. 

Considering the extent to which rotary converters have 
come to the front of late years, the chapters on this subject are 
certainly rather meagre. The figures given do not agree with 
modern practice. For example, the limit of frequency is given 
as 50 cycles, while many large converters are now in use in 
America on 60 cycles. Again, commutating poles are not 
mentioned, although they are now employed in almost every 
case. | 
The first two chapters on harmonic analysis and insulation 
are very full and clear, especially the latter. This chapter is 
a collection from all the most modern literature on the subject, 
to which extensive references are made. 

As long as the figures given are not taken as indicative of 
modern practice, the work is full of useful information, a great 
part of which is perhaps new to English literature. We wish 
to lay stress, however, on the fact that the title does not fit 


the book. R. G. J. 


La Télégraphie et la Téléphonie Simultanées et la Téléphonie 
ultiple. By K. Brrcer. Translated from the German by P. 
Le Normand. (Paris, 1913: Gauthier-Villars.) Pp. 134. 4f. 50c. 

It was not long after the discovery of the telephone by Bell 
that the problems of simultaneous telegraphy and telephony, 
as also of multiplex telephony, presented themselves for 
solution. Karl Zetzsche, of Dresden, in 1877, devised a series 
arrangement for two telegraphic and two telephonic stations. 
on one and the same wire; and Elsasser, of Berlin, suggested, 
in 1885, the use of four telephones on one and the same circuit, 
the two middle telephones being furnished with separators. 
But neither of these schemes was adopted for commercial work 
owing to the interference that was inseparable from the manner 
of connecting up so sensitive an apparatus as the telephone 
on an earthed circuit. 

F. Van Rysselberghe, of Brussels, in his application of the* 
telephone to existing telegraphic lines, by the aid of condensers. 
and induction bobbins, as well as by the use of the phonic relay 
for the telephone call, met with some success on circuits O 
limited extent. In the year 1887 7,000-km. of line in Belgium. 
no mention whatever 18 made of motors. had been equipped with Van Rysselberghe's devices; iÐ 

However, the matter which js discussed is very clearly | France the system had been adopted extensivelv, and Germany 
written, and on the whole very full, but in many ways it is | had tested it between Berlin and Halle, Leipzig, Stettin and 
decidedly conservative. Considering turbo-alternators as an | other places. But, as Sir William Preece had already pointe 
example, the author states that for frequencies of 25 to 60 cycles | out, the interposition of artificial capacities and inductances, 

such as Van Rysselberghe used, in telegraphic circuits must 


the number of poles is usually four and an example is given of a 
1,000 kw. machine running at 1,500 revs. per min. Now in inevitably interfere with high telegraphic speeds. Again, 


the first place for 25 cycles this means a two-pole machine, during switching operations, by variation of these elements, 


and secondly such a speed is now very seldom used for this. 
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synchronism required for such telegraphs as the Hughes 18 blackening of the bulb. The action of water vapour Was, therefore, 
studied in detail. It was found that the water vapour attacked the 


detrimentally affected. So it happens that, except perhaps 
in Belgium, Van Rysselberghe's system has not been favoured 
generally. 

Van Rysselberghe was followed by Perego, Turchi and 
Bruné, who worked at the problem on lines different from those 
of the first-named inventor. It was a distinctive feature of 
the new arrangement that the telephonic station was com- 
pletely insulated, and was separated by a transformer, from 
the telegraph line. The new devices met with some acceptance 
in Italy. 

However, with the establishment of metallic and well- 
balanced loops for inter-urban telephone lines, it has been 
possible effectuallv to superimpose a telegraphic circuit without 
causing any interference with the telephone, and to provide 
also for multiplex telephony. 

The early history of the science having been thus traversed, 
a large portion of the present work is devoted to explanations 
of the various modes now existent by which these modern 
problems are being dealt with. 

The author is master of his subject, his descriptions are very 
clear, and are accompanied by well-executed diagrams. The 
volume is so good that no telegraph nor telephone engineer 
should be without a copy. The translator appears to have 
done his work with fidelity and in a scientific spirit. It is 
suggested that in a future edition of this book reference may 
be made to what has been done by the British Post Office and 
in the United States of America, as well as to the work of 


A. Maior, G. O. Squier and others. 


THE NITROGEN-FILLED LAMP.* 


The so-called nitrogen lamp, or more properly the nitrogen-filled 
lamp, is a tungsten lamp of high efficiency. It is interesting to note 
that ever since tungsten first came into use for lamp filaments there 
has been a constant endeavour to produce lamps of higher efficiency. 
‘All sorts of variations in the methods of making the filaments as well 
as in the methods of exhausting the lamps have been tried in the 
hope that some might lead to an improvement in the life of the lamps. 
The results of this empirical work were not very encouraging. It 

_was possible to improve the lamps from 10 to 20 per cent. in life by 
certain means, but this corresponded to possible improvement in the 
efficiency of only a few hundredths of a watt per candle. 

It was known, however, that tungsten lamps could be run at an 


efficiency as high as 0-20 watt per candle-power for a few seconds. 


The melting point of the filament prevented any further increase 
of the efficiency beyond 0-20 watts per candle-power. Even at 
0-5 watt per candle-power the bulbs blackened badly within a couple 
of hours. The blackening of the bulb was thus the chief cause 
which prevented the running of tungsten lamps at very high efficien- 
cies. There were the most diverse opinions among those familiar 
with the manufacture of lamps, as to the cause of this blackening. 
There were many indications that the life might be greatly improved 
if a perfect vacuum could beobtained. Direct experiments to improve 
the life by improving the vacuum were not very successful. This, 
however, migbt be taken to mean that the vacuum had not actually 
been improved, since there were practically no reliable methods of 
measuring such low pressures as exist in well-made lamps. It was, 
therefore, decided to grasp the bull by the horns and find out, once 
for all, the rea] cause of the blackening of the bulb, and determine the 
laws governing it. It was hoped that in this way a great deal of ill- 
directed experimenting might be avoided and possible clues to 
methods of preventing the blackening might be found. 

It had long been a theory that blackening was largely, if not en- 
tirely, due to the presence of gas in the bulb. A careful quantitative 
study of the sources of gas within a lamp bulb was made. The gases 
given off by the filament, by its supports, ,by the bulb, and the resi- 
dual gases left on exhausting were measured and analysed chemically, 
although often the quantities involved were less than a cubic milli- 
metre. With this knowledge of the nature and amounts of gas that 
might exist in a lamp, a systematic study was made of the effects 
that were produced in lamps by the introduction of these (and other) 
gases in varying quantities into lamps. This work showed clearly 
that of all the gases that might exist in lamps only one, namely, 
water vapour, always known to be detrimental, ever produced 


* Abstract of an article in the “ General Electric Review,” U.S.A. 
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filament, producing a volatile oxide of tungsten and atomic hydrogen. 
The oxide that thus collected on the bulb was then reduced by the 
atomic hydrogen. The deposit was thus changed to a black layer 
of metallic tungsten, while the hydrogen combined with the oxygen 
to form water which ngain acted on the filament. The action of 
water vapour was thus a cyclic process by which large amounts of 
tungsten could be carried from the filament to the bulb by very small 
quantities of water. Efforts were then made to study the relation 
between the amount of water vapour on the bulb and the rate of 
blackening by this cause. Pressures of water vapour even as low as 
0-0001 mm. were found to produce very rapid blackening. By 
methods of exhaust especially adapted to the removal of water 
vapour, it was finally proved that the blackening of bulbs with fila- 
ments at high temperature went on even in the absence of water 
vapour. This kind of blackening was considered probably due to 


ordinary evaporation. 
To test this theory, quantitative experiments have been made to 


determine the rate of loss of weight of tungsten filaments in vacuum 
when run at various temperatures. This work has conclusively 
‘shown that the cause of the blackening of ordinary well-made tung- 
sten lamps, as well as those run at higher than their rated efficiency, 
is simple evaporation. On the other hand, the rapid blackening of 
poorly made lamps is due largely to the presence of water vapour. 
When it was thus definitely known that the blackening of the lamps 
was due to evaporation, the problem of improving the efficiency as- 
sumed more definite form. To increase the efficiency either the rate 
of evaporation would have to be decreased or the evaporated material 
would have to be prevented from blackening the bulb. These con- 
siderations have led to several different methods of attack, of which 
the following are particularly interesting : (1) Introduction of gases, 
such as nitrogen or mercury vapour at atmospheric pressures into 
the lamp bulb ; (2) changing the location of the deposit by means of 
convection currents in gases, so that the bulb opposite the filament 
does not darken. Each of these methods has been tried with marked 
success, 

The use of a gas at high pressure causes the loss of heat from the 
filament by convection. This makes it necessary to run the filament 
at a higher temperature than in a vacuum even to get the same 
efficiency. The question arises: Are the advantages to be gained 
by the use of a gas sufficient to offset the tendency for an increase in 
the rate of evaporation owing to the higher operating temperature ? 
Simultaneously, with a large part of the preceding work, several 
investigations on the heat losses of wires in various gases had been 
under way. It had been found that the heat lost by convection 
increases only slowly with the temperature of the filament, approxi- 
mately proportional to the 3 power of thetemperature. The radiated 
energy, on the other hand. increases with about the 4-7th power of 
the temperature. At very high temperature the effect of convection 
becomes relatively small. It had also been found that the heat loss 


by convection from small wires at high temperatures is very nearly 
as great as that from wires several times as large in diameter. In 
other words, the cooling effect of the gas on the filament is much 
more serious in the case of small filaments than in the case of large 
ones. For example, a straight filament 9-001 mm. in diameter, run 
in nitrogen at atmospheric pressure and at a temperature corre- 
sponding to that of a filament running at 1 watt per candle, will give 
an efficiency of only about 4-8 watts per candle. On the other hand, 


a filament 10 times as large (7.e., 0-010 in.) will give at the same tem- 
It 1s thus of great 


perature an efficiency of 1-59 watts per candle. 
importance to use filaments of large diameter. Practically the same 
effect can be obtained by winding the filaments into the form of a 


tightly coiled helix. n; - 
From the above considerations it is clear that the larger the 
diameter of the helix the higher the efficiency that may be obtained. 


The diameter of the helix is ordinarily limited by the sagging which 
is apt to occur if the mandrel on which the helix is wound is too large 
in proportion to the size of the wire. With helically wound filaments 
in nitrogen very high efficiencies can be obtained and yet the life of 
the filament may be more than 1,000 hours. The blackening of the 
bulb is avoided; and in properly designed bulbs the tungsten that 
evaporates produces only a slight brownish deposit in the upper part 
of the bulb, where it does no harm. A number of types of nitrogen- 
filled lamps have been made and tested. Among these the most 
interesting for the present are perhaps the following : Large units of 
very high efficiency. (0-4-0-5 watt per candle with a life of 1,000 
hours or more.) "These take currents of at least 20-30 amperes and 
(except in units over 4,000 c.p.) are therefore best run from alter- 
nating-current circuits by means of small transformers, giving a 
voltage depending on the size of unit desired. Smaller units of low 
voltage. These take currents of 10 amperes or less, at voltages, in 
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The efficiencies with 1,000 | * Turning now to the house itself, the visitor, after leaving the court- 
hours’ life vary from 0-6 to 1 or even 1-25 watt per candle, according ' yard; will first pass into a sort of lobby or pantry, where household 
to the current used. These lamps are adapted for series strect appliances of various sorts will be displayed, including among other 
lighting on 6-6 amperes circuits (at about 0-7 watt per candle); for things a complete ironing table and vacuum cleaning apparatus. The 
stereopticon lamps, automobile headlights and in general, wherever | next room is the kitchen, where the Therol heaters for the supply of hot 
a source of high intrinsic brilliancy, steadiness and white colour is | water to the house are placed, as well as cooking apparatus, consisting 
needed. Lamps to run on standard lighting circuits (110 volts). of two complete ranges, a griler and various modern auxiliary 

appliances, such as a sewing machine. Not the least important part 


some cases, as low as four or five volts. 
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Large units of this type (several thousand candle-power) have 
efficiencies of 0-5 watt per candle or more. With smaller units the 
efficiency is ordinarily not so high. 

Besides their high. efficiency, there are certain features of the new 
lamps which may prove of advantage for certain cases. These are 
colour of the light, high intrinsic brilliancy and constancy of the 


characteristics during life. 


LA MAISON ELECTRIQUE AND THE IDEAL HOME 
EXHIBITION. 


The " Daily Mail " Ideal Home Exhibition, which was opened 
yesterday at Olympia by H.S.H. Prince Alexander of Teck, and 
which remains open until the 25th, is one which should be visited 
by all London. The visit will, we feel sure, not end in disappoint- 
ment. They will see great variety in furnishing, from old oak to 
good wearing rep, and they will be able to learn what other countries 
call comfort in this respect. Especially they will be introduced to 
Russian taste, and see what beautiful work the peasants of that 
country can achieve, not only in furniture, but in lace and em- 
broidery. From the garden to the nursery, from the kitchen to the 
garret, the latest achievements of ingenuity and contrivance are 
shown, and no one will cease to wonder at the extraordinary change 
that has taken place since the days of the Victorian parlour, when 
the atmosphere was surcharged with heavy furniture, wax plums, 
gloom and dust. Special attention may also be drawn to the 
artistic tent furniture, which can be carried on the back of a mule, 
for a field officer on active service; the nursery designed by Queen 
Alexandra (a special feature in aid of the Middlesex Hospital), with 
Flemish horses and squawking geese on the frieze; the competitive 
gardens, no larger than a London backyard, fashioned by Carters and 
Cheales ; the " Daily Mail " pair of cottages and the single cottage, 
all of real brick and timber, designed by Mr. Crickmer and Mr. Ralph 
Knott; the " moonlight sonata " room of Mr. H. K. Prosser; the 
ancient clavichords sent by Broadwoods; the very modern devices 
for cooking with the cheapest coal; the electrically operated hens; 
and last, but not least, the Electric House, or '* La Maison Electrique," 
as we must learn to call it. Before proceeding to a description of this, 
however, we may mention that electricity has its fair share in the 
equipment of the other stands, where much of the art, and practically 
all the new methods, of lighting would be impossible without it. 

Tne Electric House has an excellent position just on the right- 
hand side as you enter by the Hammersmith-road entrance and at 
the corner of two gangways. Visitors will pass through a turnstile 
into a courtyard, where they will be divided into groups of from four 
to six people and escorted round the house under the charge of an 
experienced guide. In itself the courtyard should be sufficient to 
attract a large crowd, as it will be tastefully decorated with roses. 
and a pleasing effect will be given by a large electrically-operated 
fountain. A scheme of outside decorative lighting, which is also 
being prepared, should add to the beauty of the home. The house 
itself is rather like a stage room in so far as the outer wall has been 
practically removed or, at any rate, doc» not extend more tha» about 
3 ft. or 4 ft. from the ground. It will, therefore, be possible for the 
visitors to the exhibition to sce what is going on inside the house 
without actually entering it. "This is an advantage for two reasons. 
A visitor who has not inuch time to spare cannot come away without 
knowing that there is an electric house at Olympia, while that other 
class, which either through natural modesty or an objection to 
buying “a pig in a poke ` objects to closed in exhibits, will be able 
to sce something of what is going on before venturing inside. 

As regards the guides mentioned above, we are glad to hear it is 
not intended that any special formule should be laid down for them 
to spout, as is done in certain cathedrals and other places of public 
interest with peculiar results. At the Electric House the guide will 
adapt his talk to the apparent intelligence of and interest displayed 
bv his hearers, and the time which each party spends in going round 
will also depend to a certain extent upon themselves. 
reason there should be no complaints that the exhibit was very 
interesting but there was not time to look at it, though it is obvious 
that at crowded times this procedure may have to be modified to 


some extent... 


—— —M— 
— — re 


For this : 


of this room will be an actual cook actually cooking. This cook will 
be willing and even anxious to give all information on the subject 
of the advantages of electric cooking, and to allow people to taste 
as well as see what can be donc in this direction. "This arrangement 
should be especially attractive to lady visitors. The next room has 
been called the office, principally it would seem from the fact that it 
is equipped with an addressograph, dictaphone and afternoon tea 
cabinet, all pieces of apparatus (but especially the latter) which no 
modern office can afford to be without. To avoid error, it should be 
mentioned that the first two owe their presence to the fact that they 
are motor driven. The visitor is next led to the bathroom and 
dressing room, where, besides the usual equipment in the shape of a 
bath and washstand, are installed a radiant bath and smaller appa- 
ratus, such as curling tongs, hair driers and towel warmers. Interest 
in the bedroom, which is the next room visited, will be principally 
concentrated on the furniture and lighting, the only domestic cooking 
apparatus being an arrangement for supplying tea on the " Knapp ` 
system, which we mention later. 


VIEW OF THE Dinina TABLE aT La Matson ELECTRIQUE. 


The dining-room, of which a view is given herewith, is the next 
room visited, and this will doubtless prove the greatest attraction 
to the ordinary lay visitor. The work here has been carried out 
under the personal direction of Mr. Knapp, whose electric house has 
long been an attraction for visitors to Paris. The room 3 
furnished in tasteful style, and consists of a large oval dining table 
on which a circular railway is laid. This railway, it is claimed. 
dispenses with the necd for domestic service during the meal, the 
food being brought up by lifts from the kitchen below and passed 
round to the various visitors on a small truck which runs on the 
railway. The first trip round the ladies are served, a second trip 
being made for the gentlemen. A iike discrimination can also be 
made between teetotalers and ordinary people. Each party visiting 
the house will be requested to sit down at the table and will be 
served in true electric fashion with some appropriate refreshment. 
Meanwhile they will be exposed to the gaze of the doubtless 
joyous crowds outside; but this is merely a detail. The table 
contains a large number of interesting features showing the 
applicability of electricity to this class of work, and we shall hope 
to refer to it more in detail in a subsequent issue. Besides the 
main table the dining.room will contain other cooking apparatus. 
such as hot plates and chating dishes, suitable for upstairs usc. 
Attention may also be drawn to the scheme of picture lighting 
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in changing the direction of its axis, or the magnet in that field has 
potential energy ; on the other hand, the same field can do no work 
by changing the axis of rotation of the electric charge, because the 
force on each element is at right angles to its motion. Take in 
particular a spherical distribution of charge rotating about any 
diameter. Set up a steady magnetic field, the only effect is to super- 
impose upon the original rotation about an axis fixed in the charge 
another rotation about the magnetic lines of force, with an angular 
velocity simply proportional to that force. This second motion 
accounts for diamagnetism, but there is no tendency for the axis of 
rotation fixed in the charge to approach the magnetic lines. The 
diamagnetic field is independent, as it ought to be, of the temperature, 
but no paramagnetic field is created. 

The difficulty has been remarked by Lorentz, Voigt, J. J. Thomson, 
N. Bohr, and, I doubt not, by others. It is not, however, generally 
recognised that in such a theory of magnetic induction as Langevin's 
we are back at the ancient postulate of magnetic substance. The 
difficulty may, I think, be evaded by moving still further from the 
old point of view as well as by returning to it. We may give up not 
only magnetic substance but electric substance as well. 
the electromagnetic field defined by two vectors E and H. This 
field is not all space; it is bounded bv closed surfaces within which 
E and H do not exist. The space within these is “‘ matter," without 
them “ether.” All formul:e are to be deducted from the principle 
of least action. Following Larmor, suppose that the action, in so 
far as it involves E and H, is identified with the expression 


(S)! } | / (H:— E*)dr dt, 


dv an element of volume of dt of time. It may be shown that the 
action is a minimum consistent with the conditions 


AD 
ooze curl H DivE=O. . . (1) 


employed, while the decoration of this room generally is certainly 
of the highest class, The dining- room is the last room visited, 
and it is to be hoped that the visitor will then leave the house 
with some very definite idea of how electricity can be called into the 
solution of domestic problems. 

We have from time to time said hard things about the back- 
wardness and lack of enterprise of the Electricity Supply Publicity 
Committee. . It is therefore with the more pleasure that we are able 
to congratulate them on their work on this occasion. The Ideal 
Home Exhibition is an ideal exhibition for a display of this descrip- 
tion. It is run by an enterprising daily journal, and for this reason 
attracts not only a large number of people, but receives a very wide 

publicity. Mr. A. F. Harrison, Chairman of the Committee, is 
therefore to be congratulated on seizing the opportunity for such a 
display. We feel sure that this enterprise will be crowned with 
success; and we only hope that it will be taken as a precedent in 
arranging for many a similar exhibition in the future. During the 
exhibition the house will be in charge of Mr. `N. W. Prangnell, 
distribution engineer of the Metropolitan Electrie Supply Co., under 
whose superintendence the work of erection and equipment has been 
carried out. The house has been built under great pressure, 
and at the shortest notice. . Only those who have had the experience 
of preparing an exhibition for public view will understand and 
appreciate the difficulties which Mr. Prangnell has so successfully 
overcome. 

We have mentioned above that electricity has received a most 
excellent advertisement in the artistic lighting of many of the stands— 
stands, that is, containing equipment other than of direct electrical 
interest. But electricity is also represented in another direction. 
Besides the firms who are represented at the Electric House, one or 
two have launched out on their own account. Among these we may 
mention Messrs. RASHLEIGH PuHIPPs & Co., who have a large stand 
in a central part of the exhibition. Here they are showing 
a number of highlv artistic fittings suitable for the modern town 
dwelling or country house. A special point is also being made of the 
advantages of indirect lighting. This system is displayed in a small 
room on the stand, examples of alabaster ware lighting and 
strip lighting being given. Cooking apparatus is also well to the fore 
and demonstrations will be given on an open part of the stand where 
they are likely to attract the interest of the general public. A small 
Hornsby generating set is shown as being suitable for country house 
lighting, a type of work of which Messrs. Rashleigh Phipps do | à 
great deal. 

: Messrs. DowsiNaG RADIANT Hear Co. have also a large exhibit 
of their Ẹell-known heating apparatus. This is displayed on an 
open. stand, and should prove an admirable foil to the many effete 
systems of gas and oil heating which are to be found here and there 


throughout the exhibition. 
Altogether the Ideal Home Exhibition . is worth the visit it should 


receive from all our readers, 


If we have also 

dH ; 

quem curl E DiH=O,. . .;. .°. , (2) 
(1) and (Z) ace the electromagnetic equations. And the necessary 
conditions at any boundary of the electromaguctic field are just 


those which obtain at a perfect reflector. 
(1) and (2) possess integrals of two SIDE types. The quantity 


JJ Eds 


is a constant where ds is any element of arca of a closed surface, 
Thus the electric induction over any closed surface is constant, and 
and any portion of matter therefore carrics a constant change which 
is yet not an electric substance. Further, suppose the material sur- 
face is multiply connected like an anchor ring. The magnetic 
induction across the aperture is constant, remembering that at the 
material surface the conditions are the same as those at a perfect 
Hence the anchor ring may behave like a permanent 


reflector. 
The external field produces a tension 


magnet of constant moment. 
of amount 


A THEORY OF MAGNETS." (EH) 
7T 


BY PROF. S. B. MCLAREN, M.A, 


It is my object to recall some difficulties of magnctie theory and to 
suggest how they may be escaped. The history of magnetic science 
divides into an ancient and a modern period, the times before and 
after Ampére. In the earlier period the fundamental idea used is 
that of a magnetic substance; after Ampére this idea disappears. 
The magnet is now regarded as a whirl of electric particles or clectric 
fluid. In modern electromagnetic theory all substance is electric; 
with Lorentz, for example, matter is the electric fluid. Thus Ampère 
may claim to have given what previously did not exist, a theory of 
magnets. Before him the existence of molecular magnets was the 
starting point; any explanation of magnetie phenomena, as, for 
example, Poisson's account of magnetic induction, has to be ‘gin with 
matter whose elements are already magnetised. Poisson, I may 
remind the reader, can only account for paramagnetism, of diamag- 
netic phenomena there is no obvious explanation. I wish to point 
out that the modern electromagnetic theory has its own difliculties. 
It cannot take over unmoditied Poisso:'s way of viewing the pheno- 


in unit area of the surface of matter. This tension accounts for all 
the observed magnetic and electric forces. Magnetic induction is 
now explicable, because this tension acting upon matter has replaced 
the force acting upon electric fluid. The molecular magnetic field 
is not to be explained as due to the circulation of electric current 
sheets. That is merely a mathematical device 

There remains the question what constraints must be applied to 
the material surfaces that they may be stable. That problem is not 
solved in any theory; it is no more or less soluble in the present 


theory than in any other, 


A NEW ALUMINIUM LIGHTNING ARRESTER, 


A very compact form of lightning arrester of the aluminium cell 
type for use on lines of relative ly low voltage has recently been intro- 
duced by Messrs. Isenthal & Co. This arrester, which is secured on 
a wall bracket, measures complete only 130 em. in diameter and 
285 cm. from the base of the bracket arm to the upper terminal of the 
arrestere The usual form of aluminium arrester used on alternating 
circuits is provided. with a spark gap in series, owing to electrolytic 
difficulties in the ecel. This, however, at once raises the minimum 
voltage at which it is able to operate and protect the liuc. 

In the new form of arrester, however, the air gap has been eliminated 


mena of magnetic induction. 
It is true that the magnetic field due to a magnet is the same as 


that duc to a rotating electric c harge ; ; It is true also that the resultant 
force exerted by the field on the charge is the same as that which it 
exerts upon the magnet. But it by no means follows that this force 

produces the same results in the two cases. And one fact su fficiently 
establishes a difference, A magnetic field does work upon the magnet. by making the aluminium cell in the form of a chain of aluminium 
links, thus for ming a series of aluminium couples which reduces the 


. * Abstract of a Pap: T read before Section A of the British , Association: 
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I assume 
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voltage existing over any one of them to 1 or 2 volts, thus avoiding | convenient opportunity to express his personal opinion of the 


heating of the electrolyte. The aluminium chain, immersed in an | Point Five policy, and to find that his views show that 
there is at least something to be said for my own line of argu- 


clectrolyte of glycerine, is threaded spirally through a central insu- 
lating pillar, round which is an outer insulator wound with a i Ai . os 

l e Dux l i nent and incidentally for the opinions of large numbers of 
choking coil of stranded copper cable which is interposed in the line prominent supply engineers whose personal views on the 
question I have recently had opportunity to ascertain in direct 


conversation. l 
However, to deal briefly with his reply, Mr. Bowden informs 
me that I have made a vital mistake at the outset. He says 


he does not *' offer energy at 0-5d. per unit plus a certain fixed 
charge, so adjusting that fixed charge that the actual price 
obtained remains as before.” For his contradiction of the 
latter portion of the statement there may be some little justi- 
fication, for I notice his average price obtained is a gradually 
diminishing quantity, which in itself is certainly food for 
thought! But that he does offer energy at 0-5d. plus certain 
fixed charges I still maintain, and to substantiate I need only 
quote his own statement in a previous issue. Here it is: 
“ The sale of current at 0-5d. per unit carries with it an average 
profit of 0-2d. per unit. All other legitimate costs which I 
assume to be fired costs are allowed for in the fixed 
annual charge." 

Next he says I suggest it is possible to add a fixed annual 
sum to an unknown quantity. Precisely; that is what Mr. 
Bowden himself does every day. The unknown quantity is 
the units he sells at 0-5d. ; the fixed annual sum is the fixed 
charges. I believe that z4-j —z 1s just as correct as y 4-z—2 ; 
and yet Mr. Bowden evidently docs not think so, for he accuses 
me of reversing actual facts when I state that he says to his 
domestic consumers: * I will sell you energy at 0-5d. per unit 
but you must pay an additional charge." Mr. Bowden says 
he does not say so, but says `“ I inform him " that “ your supply 
will cost vou so much per annum plus 0-5d. per unit " which 
“is a totally different thing.” Surely this is playing with the 
subject. i 

Then he further attempts to obscure the issue by referring 
to the figure I quote of 1-855d. per unit as the average price 
obtained for domestic purposes, and suggests that I evidently 
do not understand that each consumer's account shows a 
different average price per unit and that it may vary fgom 0-7d. 
to ls. I certainly do not understand that you can have & 
number of different averages for the same thing. I have 
never mentioned anything else than average price obtained 
calculated on total revenue from domestic supply. What does 
it matter what the individual price is when it is known that the 
total average price is 1-855d.? That in Poplar the price for 
a given class of.service varies from 0-7d. to Is. is not a fact I 
should have given prominence to. 

Moreover, Mr. Bowden says he tells his consumers that " the 
more units vou use the cheaper they become”; that is pre- 
cisely the sort of statement which I previously suggested is 
misleading to the consumer. Provided that the consumer 
does not exceed his stated maximum demand (on which is 
based the fixed charge) he is paving precisely the same price 
for the first 1,000 units as for the second 1,000 units, and so on, 
for he pavs the fixed charge in any case. 

When Mr. Bowden says I have suggested that the charge 
for domestic use in Newport (1d.) is correct and that I have 
stated that 0-Sd. is the proper charge for use of energy and 0-5d. 
a fair capital charge, I must join sharp Issue with him,and I 
ask him to quote (correctly) any single sentence or para- 
graph of mine where I have made such a statement. I hope 
Mr. Bowden at least will not evade the issue here. 

Dealing with the question of adjustment of charges. Mr. 
Bowden still harps on diversity factor with a delightful dis- 
regard of load factor. Evidently some of us must be very out 
of date, for we still attach primary importance to load factor. 
I am sorry to find that the wonderful load factor of 200 
per cent. which Mr. Bowden stated he had on his station !S 
paradoxical. 

By the wav. I begin to wonder which Mr. Bowden would 
rather have: a diversity factor of 20 or 50. Will he please sav? 

In my previous reply I ventured to hint at the effect of the 
present L G.B. poliev on Mr. Bowden's policy. This 15 evi- 


Fia. 1.— COMPLETE ALUMINIUM ELECTROLYTIC LIGHTNING ARRESTER 
AND CHOKING COIL MADE BY MESSRS. ISENTHAL & Co. 


circuit. The whole is assembled on the upright stem of the metal 
bracket as shown in Fig. 1. Provision is made at the top for re- 
| newing the electrolyte, an overflow being provided for maintaining a 
| constant level. A diagram showing the connections of this appa- 
ratus to the line is given in Fig. 2. The weight of the complete 


| Selr- Induction 
| 
t 
| 


R 2 Resistance 


Fic. 2.— Connection DIAGRAM oF ISENTHAL ALUMINIUM ARRESTER. 


arrester dealing with currents up to 50 amperes is 13] lb. The 
advantages of the aluminium type over the series air-gap arrester are 
well known, as, for medium voltages, the air-gaps have to be made so 
small that they may become bridged or rendered unreliable through 
dust or moisture collecting’ upon them, or by becoming burnt. in 


operation. 


CORRESPONDENCE. 


TUE ARDEN 
THE POINT FIVES—A FURTHER REPLY TO 
MR. HORACE BOWDEN. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In a recent issue Mr. Bowden was good enough to 
comment on my reply to his catechetical statement on the 
above subject. Extreme pressure of business has prevented 
my making further reference to the subject earlier. 

I am a little disappointed at the methods adopted by Mr. 
Bowden. He seems determined to obscure the issue by either 
openly evading the direct negative to my own statements or 
so twisting mv statements as to make them almost unrecog- 
nisable. 

Possibly, of course, it may be that my study of the subject 
bas so far been so very elementary that I am unable to follow 
the arguments of one who, like Mr. Bowden, has made a pro- 
found study of the tariff question ; but it is at least consoling 
to find from the columns of a contemporary journal (not the 
*«J.0.G.") that the President of the LM.E.A. has taken a 
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Bowden is obtaining has not improved his load factor to any. 


dently a very sore point with him and he refuses to discuss | one reason for this is that the class of consümer ‘that Mr. 


it. I am afraid such an attitude will not avail him. The 


the greatest blessings they have conferred on municipal under- 
takings, and I am very surprised Mr. Bowden thinks otherwise. 


I think the reason why Mr. Bowden positively declines to discuss 
the point is to be found in his own annual report, in which this 
statement appears: " I have hitherto advocated a policy of 


borrowing only for periods of 20 years and over. The action 


of the London County Council is, In my opinion, most drastic, 
and places severe restrictions upon expansion of business. 


Unless pressure can be brought to hear to open up the whole 
question and redress obtained, it will be necessary to revise the 


policy now in force. I do not, therefore, recommend the usual 
refund of £1,000 during the ensuing year.” I quite agree with 
Mr. Bowden—that is why I dared to ask if he had thought of it. 


Mr. Bowden wishes to know what possible relationship the 
rapid increase in current density on his mains can have to the 


subject. The fact is so obvious that I can only refer him to 
Mr. Chattock's brief reference to the point in h's review of Mr. 
Seabrook’s new publication. 
that whatever increase it may necessitate will not affect the 
distinctive charge of 0-5d. I am quite willing to concede him 


the point, because to do so only emphasises a point I have 


already put forward, that the distinctive charge is misleading. 
for, of course, lie means tlie increased. costs will be met by a 
corresponding increase in the fixed charge. Quite so. but 


since the contribution to revenue from domestic supply is made 
up to the extent of 73 per cent. by fixed charges. evidently the 


consumer pays or the department must lose. In this connec- 
that while last vear charges 


tion it is of passing interest. to note 


for mains, services and wiring installations totalled £1,941, this 


year the figure is £3,720. 


In reference to tlie question of works costs, I think it is unfair 


for Mr. Bowden to infer that I have purposely devoted a con- 


siderable amount of space to the fact that Poplar works costs 
On the contrary, 


were higher than 0-5d. I did no such thing. 


I was particular to point out that Poplar costs were almost the 


lowest in the country and congratulated Mr. Bowden on that 


point. 


"policy of certain other 
Now Mr. 


therefore, the Point Five Association as a body. 


Bowden says that works costs have no possible relationship to 
In order 


I Tike 


running costs. I do not comprehend his meaning. 
to discuss this point with Mr. Bowden properly I wouk 
him to definitely. define the following: total revenue, total 
works costs, gross profit, cost of production, running costs, 


and. in view of the fact that. Mr. Bowden thinks that running 
costs have no possible relationship to works costs, I would like 


to quote from his own annual report just issued, in which he 
explains why there has been a decrease in gross profit. I take 
it, at least, that gross profit is total receipts less total works 
costs. Here is what he says: " The decrease in gross profit 
per unit sold amounted to 0-073d., valued on the total output 
at £3,655 which, if realised, would have represented a gross 
increase of £5,194 instead of £1,539. This difference is readily 
accounted for. 

Firstly, the average extra cost for coal. 

Secondly, the increased running cost of coal. 

Thirdly, the increased cost of coal under the Stepney agree- 


ment. 
Fourthly, increase in wages. 
Fifthly, additional charges under the Insurance Act, &c., &c." 


And yet he says running costs have no possible relationship to 
works costs. 

Whilst on this point it is interesting to note that although 
Mr. Bowden has been as successful as anybody in increasing 
his output, and, for the sake of argument, I will concede that 
it may be due to his policy, how does he explain the fact that 
during the last three vears the ratio of receipts to total costs 
has not improved 4 per cent. ? It has remained. practically 
steady, and in saying this I am conceding Mr. Bowden the 
above abnormal increase in costs last year referred to. I suggest 


insistence on shorter loan periods by the L.G.B. is one of 


If Mr. Bowden wishes to infer 


Cannot Mr. Bowden understand that it is not so much 


his policy which in the first. place I ventured to criticise as the 
members of the Point Fives and, 


appreciable extent. However, Mr. Bowden, I am aware, is 
not concerned with load factor, only with diversity factor. 

He also states that he does not know of any member of the 
Point Fives who is selling at less than running cost. The 
ratepayers of the respective undertakings have at least that to. 


be thankful for. — I am. &c., 
A. NICHOLS Moore, 


Newport, Mon., Oct. 6. Borough Electrical Engineer. 


—=———— 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Dr. Eecles, in your issue of September 12th, is in 
error in supposing that my remarks in the preceding issue 
referred mainly to daylight transmission. The interference 
phenomena which I have chronicled were .observed towards 
sunset and at night. I cited acoustic fog phenomena as 
offering analogies to the observed electromagnetic absorption 
by day and interferences between reflected and directly trans- 
mitted waves in early night. 

If it be conceived that during daytime the layers of unequally 
ionised air masses are essentially vertical, as Tyndall found to 
be the case with lavers of unequal densities, then the inter- 
reflections thereby occurring would explain the daylight 
absorption. Anyone who has listened for hours to the crack- 
ling “static” in a receiver connected to an antenna on the 
western prairie while the hot dry winds blow by will be per- 
suaded that bodies of unequally charged, unevenly ionised, air 
are being swept across the wires. This form of “ static ” is, 
I believe, of distinctly local origin, one lying near the earth’s 
surface. Assuming, then, these vertical strata, daylight absorp- 
tion finds an adequate explanation. Towards sunset, however, 
as the horizontal upper reflecting layer is being formed, masses 
of unevenly ionised air assume changing positions of altitude 
and inclination, with resulting interferences between wave 
energy reflected downward therefrom and that propagated 
close to the earth's surface. These latter are the phenomena I 
have described as so continually observed from arc-stations. 

Later in the night, when the upper reflecting layer becomes 
homogeneous, these interferences are seldom observed, although 
the more than usually complete absence of " etherial fogs ” on 
certain nights and in certam directions would explain, as Dr. 
Marchant savs, the freak transmissions observed. 

If the foregoing explanation be admitted we should expect 
what has been, I maintain, well demonstrated—a less absorp- 
tion by day of continuous than of damped wave-trains, as well 
as far more strikingly marked selective interference phenomena 
at twilight. 

The test which Dr. Eccles proposes of continuously increasing 
the wave-length between two fixed stations would, I fear, be 
inconclusive, because under those conditions the great chanyes 
in radiation efficiency of the transmitting antenna would tend 
to mask the effects of absorption which it is desired to observe. 
In the experiments thus far carried on by the U.S. Navy re- 
ceiving on shipboard from the arc, observations have only been 
made during short receiving periods, so that any recurring 
appearance of interference bands could not be observed. 
These twilight interference effects alter so rapidly and irregu- 
larly even between fixed stations, that no changes resulting 
apparently from the movement of any steam vessel would be 


conclusive.—I am, &c., 


New York, Sept. 20. LEE DE FOREST. 


SYSTEM * À ONDE UNIQUE” OF TITE SOCIÉTÉ 
FRANCAISE RADIO-ELECTRIQUE. 
TO THE EDITOR OF THE ELECTRICIAN. 
Str: I have followed with interest the correspondence on 
the above subject and, in particular, Prof. Howe's contribu- 
tions. The pamphlet issued by the Société Francaise Radio- 
Electrique gives a diagram in which a blown gap is clearly 
shown. With this type of gap it is immaterial whether the 
coupling is clastic or rigid, as one waveness can result. Do the 
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In closing, I would like to remark how few people seem to 
realise the way in which the "bus speeds are being raised with 
the obvious intentions of fare-catching and reducing cost. I 


have frequently timed ‘buses travelling at between 20 and 30 
AS an example, during the past 
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S.F.R. get singleness of wave with a plain spark-gap and tight 
coupling? If they do we may be able to consider under what 
circumstances one solution of the general equation may be 


neglected. 

I think it a good thing for the wireless art that a fallacy, | miles per hour on open roads. 
however eminent its originating source, be promptly exposed, 
as has been done in your columns by Prof. Howe.—I am, &c., 


London, W.C.. Oct. 7th. H. H. HARRISON. 


This distance was accomplished in 4 min. 6 sec.. or an 
average speed of nearly 24 miles per hour. This included 
starting and stopping twice, but no standing time. The speed 
was not exceptional, and similar results may be obtained any 
fine day on this particular route which has a good surface and 
is slightly hilly. One "bus in this district is generally equal to 


miles. 


TRAMS V. 'BUSES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Tn the Notes column in your issue of the 4th vou refer 
to the “ostrich "-like attitude of some tramway authorities 
with reference to motor omnibuses. The Paper read by Mr. 
Hamilton before the Municipal Tramways Association. which 
you reprint in another column, exhibits such obvious avoidance 
of unpleasant facts that even an observant outsider is bound 
to notice the things he won't see. 

Referring firstly to the question of obstruction. Mr. 
Hamilton tells us in one place that, for a given service one 


must have twice or four times as many “buses as trams, hence 
Later he accounts for the 


two trams.—I am, &c., 
London, Oct. 7. Kvpos. 


"THE BAUDOT PRINTING TELEGRAPH SYSTEM." 
TO THE EDITOR OF THE ELECTRICIAN. 

"SIR: The reviewer of Mr. Pendry’s book “The Baudot 
Printing Telegraph System,” in the current number of THE 
ELECTRICIAN, savs :—" The French have even tried the Baudot 
on submarine cables, to which it is by no means suited." 

This reads as if the Baudot had been tentatively tried and 
then abandoned, whereas the fact remains that Baudot working 
between Paris and Algiers over the Marseilles-Algiers cable has 
been in successful operation for some vears. The method em- 
ploved is fully set out in the interesting British Patent 2,382, 
1898 granted to Pierre Picard. The recent achievements 
between New York and London are a remarkable verification 
of Picard’s statements in the patent cited above. I do not 
think that any telegraph man who has seen the Paris-Algiers 
circuit at work will have any criticism to make as to the speed 


the former are more obstructive. 
large use of "buses in London, because trams could not be per- 
mitted to enter the " thronged streets, in the centre 
of the City through which all the traffic passes.” In another 
place he allows that a "bus may earn 80 per cent. of the 
amount which would be taken bv a tram, so that, from this 
point of view, he is apparently of the opinion that five "buses 
are, on the average, equal to four trams. 

Another aspect which he has most obviously passed over, 


is the question of relative speeds and their influence on the 
In moderately congested roads 


at which traffic is handled.—I am. &c., 
London. W.C., Oct. 7th. 


NOMENCLATURE AND DEFINITIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Dam informed that THE Evecrrictan has published 
In this week’s issue the draft of a report of the Committee of 
Section A of the British Association on Nomenclature and 
Definitions of Electrical and Magnetic Quantities, This report 
was only a draft, and had not been considered by the Committee. 
It was not presented at the Section, and was withdrawn for 
several reasons, into which it is not necessary to enter. Copies 
could only have been obtained by accident, as no one but 
members of the Committee were entitled to them, so that it 
must have been by accident that the report came into your 
hands for publication. 

l hope that vou will correct the impression that will arise 
from vour publication of the report that it is one for which the 
Association or the Committee of Section A is responsible by the 
publication. of this letter, or by such other publication as you 
may consider necessary.—] am, &e., P. V. BEVAN. 

Egham. Oct. 3. (Recorder Sec, A, British Association.) 

[This matter was referred to by Prof. F.G. Baily in a letter in 
our last issue.—Ep. E.] 


— € — P SASSY 


Mont d'Or Tunnel Pierced, — According to the “ Pall Mall 


Gazette," Mont. d'Or tunnel, upon which construction. was 
begun in September, 1910, was pierced at 7:10 p.m. on Thursday, 
October 2nd last. The tunnel, which is 33 miles long and will 
carrv a double hne of the Frasne-Vallorbe railway, is an 
example of the unexpected obstacles to be met with in tunnel- 
ling. On a number of occasions during the work blasting 
operations have exposed underground streams, which had to 
be dealt with before the construction could proceed, and quite 
recently the amount of water being handled from these sources 
powering stench and dust in the City streets towards evening | was 500 gallons per second. These difficulties have from time 
is a matter that urgently demands attention by the health | to time necessitated damming operations in the tunnel for 
authorities, This difficulty would be largely overcome by the | diverting the water. Running mud was also struck on one 
use of accumulator-driven "buses, and on the good roads avail- | occasion, delaving the work for some days. When completed 
able these can be worked more economically than with petrol. | this tunnel will shorten the distance between Paris and Milan 
Why should not the L.C.C. gradually replace its tramway | by more than 10 miles. The system of traction in the tunnel 
system by a fleet of such 'buses ? will be electric. 


H. H. HARRISON. 


number of vehicles required. 
the ‘bus travels approximately 50 per cent. faster than the 
tram, so that a wiven service can be maintained with two-thirds 
the number of vehicles if the carrying capacities are taken as 
being equal, or accepting his figure of 80 per cent, as the pro- 
portion between the workable capacity of the "bus and that of 
the tram. the total number of vehicles required will be in the 
ratio of only five buses to six trams. As Mr. Worby Beaumont 
wisely remarks, one must consider the whole. and not only part, 
of the traffic of a district ; the bulk of modern traffic is petrol 
driven, and demands, and will have, good. road surfaces and 
freedom from obstructions. It would be verv interesting. to 
know what proportion of the accidents attributed to motor 
traffic are caused by people being knocked over in the dan- 
gerous crossing from tramcars to the pavement. The primary 
cause of such and other accidents is that the tram does not 
pull up at the kerb, though there certainly seems no reason why 
the rails should not be deflected at the majority of ^ all stop ” 
points for this purpose. 

The considerable obstructiveness of the tramway is a matter 
on which. however. Į am sure any road user. who is not also a 
tramway official, will have quite decided opinions, but apart 
from the cars, there is always, in addition, the tendenev for 
slow horse-drawn traffic to accumulate on the lines. Moreover 
the repairs to the track are a frequent source of inconvenience 
and generally block half the road. 

Thus while one may prove that trams are cheaper, cleaner, 
safer and more comfortable than "buses, it is becoming in- 
creasingly evident that they do not meet present requirements 
and will sooner or later be banned in busy thoroughfares, In 
the outlving districts the cost of the track is usually admitted 
to be prohibitive. These are hard facts. but those interested 
in tramways must recognise them and shape their policy ac- 


cordingly, 
Petrol ‘buses are, of course, far from perfection. The over- 


week I timed an M.E.T. 'bus over a measured distance of 12 
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THE ELECTRIC HOUSE. 


The original idea of a co-operative exhibit of the Elec- 
tricity Supply Publicity Committee and a number of 
electrical manufacturers at the Ideal Home Exhibition has 
been developed into a novel form of Electric House, based 
upon the scheme adopted by Mr. Knapp at his now historic 
dwelling in Paris. With their customary enterprise in the 
conduct of this exhibition, the “ Daily Mail " endeavoured 
to arrange with Mr. Knapp for an exclusive exhibit of the 
various interesting devices which he has put into practical 
use at this exhibition house, devices which have enabled 
him to demonstrate the value of the electric service in 
performing many domestic operations which are usually 
entrusted to servants. When our contemporary was 
approached by the Electricity Committee with a view to 
taking space at the exhibition, it was suggested that a 
combined display should be made in which the principal 
features of Mr. Knapp’s establishment would be combined 
with all the most recent types of electric cooking, heating 
and lighting apparatus. The facilities afforded us for a 
Press view of La Maison Electrique, as the exhibit has been 
named, at the Ideal Home Exhibition go to show that a 
considerable amount of care and thought has been expended 
upon the design of the exhibit and the arrangement of its 
concomitants. In this respect we may congratulate Mr. 
A. F. Harrison and his staff upon the successful issue of 


their efforts. 


| exhibit has taken have already been raised, both by ou? 
| electrical and other trade contemporaries. The pre- 
| liminary announcements of the show have created the 
impression that the old-time idea of electric lighting, heating 
and cooking as a luxury, to be enjoyed by the few, will be 
| accentuated by this exhibit. On the face of it, the average 

consumer does not want to instal a railway on his dining 
He is more likely to appreciate the use of the electric 


table. 


7| service for such ordinary domestic operations as electric 


cooking and heating, vacuum cleaning, boiling shaving 
water, &c. But while these things in themselves are in- 
structive and will ultimately become the necessities of the 
electrically supplied house, there is also a need for engraving 
upon the mind of the public their importance and value in 
everyday life. Whether or no this was in the minds of the 
organisers of the Electric House we do not know, but we are 
inclined to feel that the novelty of an electrically operated 
dining table will prove an immense attraction to the 
electrical exhibit. 

This is important, for, as a general rule, the difficulty 1s 
to get people to come and see what is to be shown or sold. 
The average tradesman realises this, and is willing to spend 
large sums of money upon schemes of arc lighting and 
elaborate window decorations simply to advertise his 
premises. From what we can gather, the ticket arrange- 
ments for the Ideal Home Exhibition are such as will bring 
the right class of public to the exhibition, and, from the 
electrical point of view, the various supply authorities in 
London and the Home Counties will avail themselves of the 
opportunity which the exhibition in general and the Electric 
House in particular afford for demonstrating in no uncertain 
manner that the electric service has a wider field of utility 
than that of mere illumination. It is in this particular 
that we welcome the Electric House, and express the hope 
that the time, monev and effort which have been unques- 
tionably expended upon the scheme and its organisation 
will not have been put forth in vain. At any rate, we hope 
that all our readers who are in a position and have the time 
at disposal to visit this particular portion of the Ideal 


Home Exhibition will do so. 


American Customs Tariff.—The new tariff of import duties. 
which was finally passed by the United States Congress on Friday 
last, was signed by President Wilson on Friday night. There are 
many reductions in duties payable on metals and metal goods 
chemicals, &c., and the free list has also been extended considerably. 
We hope to give an exhaustive abstract of the new tariff in an carly 


Various criticisms of the particular form which the | issue. 
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Mr. F. Krasa said the expression “ job-cable " was very well known 


EDUCATIONAL NOTES. in the trade, and it signitied that it could not be warranted, as it had 


small local faults. If the company he represented turned out any cable 
which was found to be faulty they either re-made it or it was sold off as 


‘© job-wire.”’ 
Mr. Henry Joux Wricut said his firm sold the cable in question 


to the Davis people. As it was a trade secret he declined to give the price 
in open Court, but would hand it up to the judge in private. It was a 
good class cable, but as it was “` job " it could not be sold with a guarantee. 
Most firms had a large quantity of cable at the end of the year, and they 
usually sold it off as ** job-cable," and got the best price they could for it. 
70 per cent. of the cable sold to the Davis people was made in Brad- 
ford, and that was sufficient to bring it within the scope of the Mer- 
chandise Marks Act. The copper wire itself generally came from the 
United States, but it went from there to France, where it was made up 
and cased in rubber, &c. If any wire was found to be defective then it 
was sold off as “ job-cable."" 

Other witnesses were called as to the meaning of “ job-cable.” 

On behalf of defendant, evidence was given by a photographic dealer, 
and a Golder's Green builder, and counsel then addressed the Court. 

Judge WoopFALL said he had not got to determine what was the 
meaning to be attached to “ job-cable,” because that would be very 
difficult. There were so many reasons why a man sold off his stock as 
"job." Defendant, however, bought the wire with his eves open, and 
knew it was job-wire. In those circumstances he would find for plaintiffs 


on the claim and counter-claim, with costs. 


Imperial College of Science and Technology.—A special course of 
advanced lectures on wireless telegraphy will be given by Mr. J. 
Vincent Pletts, chief of the patents department of Marconi's Wireless 
Telegraph Co. Particulars of the course, which will commence in 
November, may be obtained from the Registrar of the College. South 


Kensington, London. S.W. 

University College (University of London).— The Goldsmid entrance 
scholarship to the Faculty of Engineering has been awarded to H. P. 
Gardham, of Bancroft's School. The scholarship is of the value of 
£30 a year, and is tenable for three years. 

East London College (University of London).—In the Faculty of 
Engineering a course of eight lectures on the '* Design. Construction 
and Testing of Electric Power Cables " will be delivered by Mr. 
Henry Savage, M.I. E. E. (of Messrs. W. T. Henley's Telegraph Works 
Co.), on Mondays. commencing the 20th inst., and ending Dec. 8. 

The fee for the course is £1. 1s., but apprentices and persons under 25 
years of age employed in an engineering firm and earning less than a 
guinea a week will be admitted at half rate. Full particulars of all 
classes held at the college can be had from the registrar, or the principal, 
Mr. J. L. S. Hatton, M.A. 

University of Durham, Armstrong College.—The 1913-14 session 
commenced on Monday last. Full courses of instruction are provided 
in mechanical, electrical, civil and marine engineering, naval archi- 
tecture, mining. metallurgy, pure science, commerce, &c. Particu- 


lars from the Secretary of Armstrong College. 


e aE 


BUSINESS NOTICES. 


Messrs. H. W. Butler & Co. have been appointed sole agents in 
this country for the A.C. E. N. E. (Ateliers de Constructions Electriques 
du Nord et de l Est). of Jeumont (Nord). France. 

This well-known firm of electrical plant manufacturers has a capital of 
£1,200,000, and in addition to the manufacture of electrical machinery 
(both a.c and d.c.) also manufactures all classes of cables for high and 


LEGAL INTELLIGENCE. 


ne 
Polkey v. Jarrott. 


On Wednesday, Oct. 8, Mr. Justice Bailhache had before him a motion 
in this action by which plaintiff sought the appointment of a receiver 
of a partnership carried on with defendant for fitting electric lighting 
equipment to motor cars. Counsel for plaintiff said his client. (John 
Polkey) and Charles Jarrott were directors respectively of George 
Polkey (Ltd.), who manufactured electrical equipment for motor cars, 
and Jarrott (Ltd.), who fitted motor cars. Plaintiff and defendant 
became partners, and the partnership entered into an agreement with 
plaintiff's company, under which they were to take a certain number 
of the electric lighting equipments, and were for a term of years to be the 
sole agents for fitting such equipments. Plaintiff's case was that the 
business of titting these equipments had practically come to an end, and 
while defendant said it was owing to the equipments supplied, the 
plaintiff's evidence was that it was due to defendant's faulty fitting. 
Plaintiff further alleged that defendant had pledged. the credit of the 
partnership beyond the limit prescribed for by the articles, 

Counsel for defendant said that under the agreement with plaintiff's 
company the partnership was to be the sole selling agents for these 
equipments, and the benefit of that agreement would be lost if a receiver 
was appointed. There was no evidence of any jeopardy, and the only 
result of appointing a recciver would be to stop the business and release 
plaintiff's company from its obligations under the agreement, 

His LonpsuiP said that he did not sec his way to grant an interim 
receiver, though he did not express any opinion adverse to plaintiff's 
The motion was refused, costs being made costs in the action, 


low-tension supply. 


The Buenos Ayres offices of the Western, the River Plate and 
Pacific and European Telegraph Companies have recently been 
removed to 333-37 Calle San Martin. 

Messrs. Siegwart (Limited) have removed to Gwydir-chambers, 
104, High Holborn, London, W.C. 

Plant for Sale.—Mr. F. Gilman, 62, Lightwoods-hill, Birmingham, 
advertises for sale two 30 kw. 210-240 volt d.c. generating sets. 


BANKRUPTCIES, LIQUIDATIONS, &c. - 


Claims against Benjn. Wadsworth, dealer in electrical accessories. 
&c., 16. John Dalton-street, Manchester, are to be sent to Mr. J. G. 
Gibson. Byrom-street, Manchester, by Oct. 22. 

A meeting to receive an account of the winding-up of the Pro- 
vincial Electrical Co. (Ltd.) will be held on Nov. 4 at 125, Edmund- 
street, Birmingham. 

A meeting to receive an account of the winding-up of the De Forest 


Wireless Telegraph Synd. (Ltd.) will be held on Nov. 6 at the offices 
of Messrs, Allen, Attfield & Co., 147, Leadenhall-street, London, E.C. 


UTR TTL RA MH ECC ULL M 
ELECTRICITY SUPPLY. 


TULIT EAU ULC CELL 


EXTENSIONS. 
Bootle.—The Council hove agreed to extend the electric supply 
cables to Messrs. Harland & Woltfs foundry in Strand-road. 


Burnley.—An unopposed inquiry was held last week into the 
application of the Council for sanction to borrow £36.227 for exten- 
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* Job-Cable?* Dispute.—Corfleld v. Cohen. 


On Friday Judge Woodfall resumed the hearing of this case at West- 
minster County Court. The facts were reported in THe ELECTRICIAN 
for Aug. S (p. 746). 

The defendant, Mr. Geo, Coues (trading as the Premier Electric & 
Hardware Co.) gave evidence, and in cross-examination admitted he had 
made claims against other firms in the trade, alleging their wire to be 
defective. One tirm paid him £17 so as not to fight the case. The Davis 
Company served their writ upon him in February last and he formed his 
business into a limited company a few weeks afterwards. 

Replying to the Judge, witness admitted he continued to purchase the 
same sort of wire from the Davis Company, although he had found it 
defective in many ways. 

Mr. Harovp Brannon (for plaintiff, Mr. A. E. Cortield) contended that 
'* job-line " meant speculative buying of goods which were not equal to 
the ordinary line of goods. He would call a number of expert witnesses 
to give their opinion of the meaning of the words as they understood it in 


sions of the electricity undertaking. 

The items included £7.420 for a 2.000 kw. turbo-alternator, condensing 
plaut and piping: £3,040 for two 500 kw. rotary converters and trans- 
formers, £2,400 for new switceheear, £2,000 for two boilers and econo- 
misers, £500 water softener and piping : £600 cooling tower ; £500 cranes ; 
£1,300 sub-station buildings: £2.000 rotaries and transformers; and 
ESOO switchyear; £4,700 transmission cables; £2,657 for contingencies 
(10 per cent.) ; and £7,000 mains and services, 

The Town Clerk appeared in support of the application and gave par- 
ticulars of outstanding loans, &e. There was an accumulated reserve of 

23.000 and the undertaking had paid over to the rates during the last 


three vears £14,500. The demand for electricity was increasing steadily. 
In 1911 over 3,000,000 units were sold, 3,999,000 in 1912 and in 1913 
the trade. 4,524,000, 

Mr. Percy HUpprkEsTON said that in his opinion the words “ job- Hackney (London).—The Council are installing a Taylor-Scotson 
cable " meant cable which was sold with no warranty. Before putting | pressure regulating apparatus on the switchboard at the new power 
* job-wire " into houses, &c., buyers ought to subject it to proper tests, 
otherwise it might let them down badly, 1t was a general practice to 
sell cheap wire as " job-wire," Further, when holding an auction sale 
he always sold cable with all faults, and cach lot was covered. by his 


conditions of sale. 


house at a cost of £200. 
Heston and Isleworth.—The electric supply mains are to be ex- 

tended along 'Twickenham-road to the Union offices at a cost of £300. 
At the last meeting of the Council the electrical engiueer (Mr. P. Ryc- 
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croft) reported that he had every reason to believe that his scheme to 
supply current to the barracks would eventually be adopted. 

The existing lampe and standards in the Richmond and St. Margarct's- 
roads, Isleworth, are to be substituted by ordinary incandescent lamps, 
at a cost of £140. 

Hornsey.—Sanction has been received to the borrowing of £540 
for the purchase of land at Fortis Green as a site for a sub-station. 

Luton.—The L.G. Board have sanctioned the borrowing of £5,000 
for mains repayable in 25 years, £24,000 for plant (15 years), and 


£8,800 for buildings (20 years). 

Newport (Mon.)—On Wednesday the Electricity and Tramways 
Committee decided to recommend the Corporation to apply for Par- 
liamentary powers to run motor omnibuses and to supply electrical 
energy in districts within 3 miles of the borough boundaries. 

St. Pancras (London).—Application has been made to the L.C.C. 
for sanction to borrow £9,842 for extensions of the electricity under- 


taking. ! 
Sheffield.—Mains are to be extended in various parts of the city at 


a cost of £670. 
Wolverhampton.—An unopposed inquiry was held on Wednesday 
into the application of the Corporation for sanction to borrow 
£22,000 for extensions of the clectricityjundertaking including £15,000 
for mains, £5,000 for sub-station equipment and £2,000 for e.h.t. 


switchgear. 
GENERAL. 


Aberdeen.—The stock of electric lamps and fittings of the elec- 
tricity department will be transferred to the lighting department, 
and in future all repairs will be executed by the former department. 


Bermondsey (London).—The Electricity Committee are to take 
out à combined policy covering loss of profits caused through a 
mechanical breakdown of plant in addition to the loss of profits in 
case of fire. 

Bispham.—Last week the Council decided to apply for a provisional 
electric lighting order for the West Ward of Thornton. 


Bulkington.—The Midland Electric Light & Power Co. will apply 
for a provisional order for an area which includes Bulkington, but it 
was pointed out at the last Council meeting that the Leicestershire 
& Warwickshire Electric Power Co. possess electricity supply powers 


for the area. 

Cefn Coed (Glam.).—Llandaff and Dinas Powis Council have de- 
cided not to consent to Cardiff Corporation extending their cables and 
giving a supply of electricity to this district. They have, however, 
approved of the draft agreement with Cardiff Corporation for the 


proposed bulk supply of electricity. 

Chelsea (London).—The Chelsea Electricity Supply Co. have 
notified that in future the charge for electrical energy for private 
lighting and for offices will be increased from 54d. to 6d. per unit. 

Croydon.—The new Belliss-Siemens turbine set was started on 
Saturday last. 

On the occasion members of the Thornton Heath Ratepayers’ Associ- 
ation, &c., inspected the works. There was a display of domestic 
electrical apparatus, and demonstrations of electric cooking were given. 

Edinburgh.— On Tuesday the Council approved the proposal of the 
Electric Lighting Committee to reduce the charge for electric current 
for private lighting from 23d. to 22d. per unit. 

Glasgow.—The convener of the Electricity Committee (Bailie 
W. B. Smith) and the chief engineer of the electricity department 
(Mr. W. W. Lackie) arrived in Glasgow on Monday after an extended 
tour in Canada and the United States of America. Among the towns 
visited were Montreal, Ottawa. Toronto, Chicago, Pittsburg and New 
York. and it is reported that ‘‘the general impression formed by the 
visitors was that the use of electricity is in its infancy and that 
developments much greater than most people seem to realise may be 
looked for in the near future." In Canada and the United States a 
much larger quantity of electricity per head of the population is used 
than in this country. The lighting of the principal streets and 
buildings is on a much more lavish scale than in Glasgow. and elec- 
tricity is also used extensively in illumating advertising signs, &c, A 
formal report on the results of the visit will be made in due course. 

Halifax.—Last week the Council were asked to approve the fol. 


lówing scale of charges for the supply of electricity :— 


Up to 1,200 units per quarter, 4d. per unit; over 1,200 units per 
In the case of shop premises where electricity was 


quarter, 2d. per unit. 
the chief illuminant used for lighting the interior of such premises, all 
electricity used for exterior lighting or in connection with illuminated 
advertising signs might be obtained at 2d. per unit. A discount of 5 per 


cent. is to be allowed on all accounts. 
The tariff relating to outside lighting caused considerable discussion, 


and ultimately this part was referred back. 
Ilford.—On the recommendation of the electrical engineer (Mr. 
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A. H. Shaw) it has been decided to make the following charges for 
current as from the December readings :— 

A primary charge of 12} per cent. of rateable value of all private houses 
be made, payable in four equal quarterly instalments, together with a 
fixed charge of Jd. per unit on all current consumed, less usual discount of 
5 per cent. for prompt payment. 

For shops, warehouses or business premises electrically lighted through- 
out (and using or paying for electricity up to 2,500 units per annum) a 
charge of 3]d. per unit be made; for 2,501 to 5,000 units, 3d. per unit : 
for 5,001 to 10,000 units, 23d. per unit; and for 10,000 and upwards, 21d. 
per unit. Payments must be made at the rate of 34d. per unit for the 
quarters ending June, September and December in each year, and any 
allowance due to the consumer is to be credited in the March quarter. 

For public houses, &c., a flat rate of 23d. per unit is to be made as an 
alternative to the present maximum demand rate. 

Lectures.—The Greenock Electrical Society inaugurated the 
winter session on the 3rd inst., when an interesting lecture was 
delivered by Mr. J. A. Robertson, burgh electrical engineer, on 
“ Electricity Supply in Greenock, 1883-1913." Mr. J. B. Hutchison 
presided over a large gathering, which included Sir Hugh Shaw 
Stewart and other members of the Town Council. 

Mr. Robertson'8 address dealt fully with the history and development 
of the local electricity supply works, which were inaugurated on Nov. 30, 
1899. The original works and the additions made from time to time 
were described, as were also the conditions under which, in 1905, it was 
resolved to erect a new power station combined with a destructor. From 
the electrical point of view a destructor was a most unsuitable neighbour 
for an electricity station on account of the dust emitted, and for that 
reason many central-station engineers strenuously opposed the erection 
of combined works. On the other hand, the sanitary aspect had to be 
considered, and as the old system of tipping refuse was now inadmis- 
sible for reasons of public health, it was better that the destructor should 
be placed where the waste heat could be used and where it would be under 
skilled supervision, The chief drawback in erecting such combined 
works arose from the exaggerated and erroneous ideas regarding the 
value of steam held by certain persons who seemed to think that a 
hitherto undiscovered gold mine was to be found from the ashpits and 
refuse buckets which, truth to tell, contained an assortment of materiala 
often of very little heat value. The lecturer next gave particulars of the 
recent extensions at Dellingburn works, and finally dealt with tariffs, 
The lecture was illustrated by a large number of lantern slides, and a 
hearty vote of thanks was passed on the motion of Bailie Brown, 

On the 7th inst. an interesting lecture was delivered by Ald. H. B. 
Vorley, chairman of the Islington electric Lighting Committee, on 
The Islington Electricity Undertaking.” 

The lecture, which was delivered before the members of the Rate- 
payers Association, gave particulars of the progress of the electricity 
undertaking. The lecturer advocated a system of hiring out motors 
to manufacturers, and also a scheme of assisted wiring. He also urged 
that the reserve fund should be much increased. 

Marylebone (London).—A 10 years’ agreement is to be entered into 
with the Portman Estate Mansions (Ltd.), whereby the Council are 
to instal mains and services for heating and cooking at the Montague 
Mansions, but the Company may purchase the mains and services 


upon six months’ notice. 

Presentation.—Mr. H. A. Fleet, who has been for nine years super- 
intendent of the Yorkshire Electric Power Co.’s station at Ravens- 
thorpe and who recently resigned to take up a position in London, 
has been presented with a silver tea tray by the officials and staff of 


the company. 
Provisional Order Revocation.—The Board of Trade have revoked, 


as from Oct. 1, the Woking Electric Supply Co. Electric Lighting 
(Extension) Order, 1908, so far as it relates to Thorpe, in Chertsey 


Rural District. 

Redditch.—At a mecting of the Council on Tuesday it was decided 
to apply for sanction to increase the amount of a further loan for the 
electric supply undertaking from £1,150 to £1,250. 

Mr. J. BLACKFORD proposed : ** That a town's meeting be called at an 
early date to consider, with the Council, the advisability of selling the 
electricity undertaking, or what otherwise might be thought best to be 
done." He pointed out that a capital expenditure of £50,000 was in: 
volved in the undertaking and that the deficits on it had prevented the 
carrying out of many much-necded improvements. He did not think the 
proposed. further capital outlay upon the undertaking which, he calcu: 
lated, would amount to at least £10,000, was justified. One of the chief 
drawbacks was the unsuitable site of the works. He was bold enough to 
suggest that it would pay best to remove the works to a more suitable 
site, even if it eost £25,000. 

Mr. W. Yarr moved as an amendment that the town’s meeting be 
called not to consider the advisability of selling the undertaking, but of 
applying for a further loan of £8,000 for duplicating the present plant and 
to revise the scale of prices charged for power, 

It was decided to postpone further discussion of the matter until the 
report of the Advisory Committee came up for consideration and the 
report of the new works manager had been received. 

Scarborough.—The Corporation have decided to engage an elec- 
trical engineer to advise them on the proposal to purchase the local 


electricity works. 


———— 
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Trailer Tramcars.— Woolwich Borough Council have informed the 
Board of Trade that theyhave observed no undue interference with 
the ordinary traffic consequent on the running of trailer cars by the 
London County Council between Beresford-square, Woolwich, and 
Eltham, and between Nile-street, Woolwich, and Abbey Wood. 


Recently Aberdeen Suburban Tramways Co. applied to the Board 
The Board having asked 
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Torquay.—At Tuesday's meeting of the Corporation, Mr. W. 
Langdon, chairman of the Electric Lighting Committee. reported that 
the electricity supply department was progressing satisfactorily. a total 
of 5.160 new lights having been connected during the past three 
months; 72 connections were made during the period and 44 were 


of Trade for permission to run trailer cars. 
the Aberdeen District Committee for their observations on the appli- 
cation, it has been decided to oppose the running of trailer cars and 


to suggest a more frequent service of ordinary cars. 


TELEGRAPH AND TELEPHONE NOTES. 


New London Telephone Exchanges.—We are informed that owing 
to the rapid development of telephone business in the Westminster 
district the Post Office has found it necessary to establish, at con. 
siderable expense. a new exchange in Greencoat- place. Westminster, 
S.W. The new building will contain a switchboard with a capacity 
for 10.000 subscribers’ lines. 


The new exchange is to be ready in mid-January next, when 5,700 
The existing facilities for ob. 


awaiting connection. 
LIGHTING NOTES. 


Battersea (London).—-The Council have accepted the scheme of 
their electricity department for improving the lighting in six streets, 

The quotation provides for the erection of 26 lamps at £3 per lamp per 
annum, and £5 for a large lamp. 

College Lighting.—The eastern wing of Robert Gordon's Technical 
College. which has recently been reconstructed, has been provided 
with a complete electric lighting and power plant. 

The electric light contract was executed by Mr. W. Simpson, who also 
overhauled the wiring in the other part of the college. ‘The art rooms 
arc lighted by regulated light from side and roof. Special arrangements 
have been made for the efficient ventilation of the chemical laboratories, 
electric fans being titted up in the roof, which remove the vitiated air 
from the various fume chambers and also from the rooms themselves. P4 

Hospital Lighting.—' The L.G. Board have agreed to the proposal 
of the Metropolitan Asylums Board to obtain current from the South 
Metropolitan Electric Light & Power Co. for lighting the Brook and 
Park Hospitals. The existing electrical plants at these institutions 


subscribers’ circuits will be transferred. 
taining connection with other exchanges, comprising 605 outgoing and 
623 incoming junctions, will be transferred. The whole of the work will 
be carried out in one operation of not more than 5 minutes! duration and 
without any inconvenience to the subscribers concerned. The new 
switchboard comprises the latest developments in telephone manual 
switching equipment; and the Victoria subscribers are to be specially 
invited to inspect their new exchanga 

Other new exchanges will be opened during the course of the next few 
months to take the place of the existing switchboards at Romford, 
Harrow and Purley. In addition, the Post Office has found it necessary 
to create new telephone areas at Greenwich and in the neighbourhood of 
Tottenham Court-road. The exchange serving the latter district will be 
called ©“ Museum " and will accommodate 10,000 subscribers’ circuits. 
The Post Office hopes to open it carly next year. 

It is also announced that the Postmaster-General has completed. the 
purchase of a site in Great "'ower-street, E.C.. for a new telephone ex- 
change. The land has cost over £60,000, 

Toe Post Office E estrical Eaginecr:? * Journal" contains the follow- 
ing report on other London exchanges :— 

Charterhouse.—— 10.000 lines. Office of Works engaged on. building plans. 
Kensinyiton.— Extension to 8.400 lines. Approaching completion. Hop 
Extension, —" A ” positions increased by 31: 7 B positions converted 
Practically completed. Regent,— Extension fo 
4.000 lines and 6,500 stations con- 


ure to be sold. 
POWER AND HEATING NOTES. 


Electrical Exhibition.—At Bristol Corporation's electrical exhibi- 
tion, which is being held at the Coliseum, Bristol. there is a model 
electric kitchen, in which frequent demonstrations of electric cooking 
are given, There are also demonstrations of electric ironing and a 
good display of other domestic electrical apparatus, 

Electricity in Fife Collieries.—1t is reported that out of the 55 
mines at work in Fifeshire electric power is employed in 41, and the 
aggregate horse- power is about 20.000. 

Stepney (London).—4A 10 years’ agreement is to be entered into 


with the Port of London Authority for a supply of electricity for 
: a * P Pl LI n D : à Ld 
A minimum annual consumption of 400,000 units at a 


pumping. 
load factor of 337 per cent. is guaranteed. 


TRACTION NOTES. 
TRAMWAYS. 
Burnley.—The Tramways Sub-Committee have asked the manager 
(Mr. H. Mozley) to report en the question of providing tramway 
communication between Stonevholme and Brunshaw Bottom. 
Leeds.—The Board of Trade have been asked to sanction a loan of 
£45,000 for providing new tramcars. 1t is also intended to apply the 
aide lifeguard to the whole of the tramears. 
L.C.C. Tramways Assessment.—The London County Council 
recently appealed against the assessment of their tramways, and the 
result. of the appeal in Lewisham is that the assessment. in that 


borough has been reduced from £9.080 to £5.500. 
It has been calculated that if the assessments in the other boroughs are 
reduced in the same proportion the £100,000 which the tramway under- 
taking pays will be reduced to £65,000. 
Newport (Mon.)—The Electricity and Tramways Committee are 
considering a scheme for extending the tramways to certain portions 
of the suburbs, and also for extending the service beyond the borough 


to kevless working. 
8,080 lines, Practically completed, 


nected in less than a year. 
being moditied. Trunk Exchange.— Fifty toll sections to be installed 


by local staff. Fire alarm system being introduced throughont the 


building. 
EMPIRE NOTES. 


Australasia.—The '* Australian. Mining Standard " says that 
Prahran Council was recently informed by the Prahran- Malvern 
Tramways Trust that upon the Councils of the city of Melbourne. 
Prahan and Malvern consenting. the trust would agree to construct 
à tramway in Commercial and Malvern-roads, from St. Kilda- 


road to Burke-road. Malvern. 
Mr. Harper. city electrical engineer. of. Melbourne, has prepared a 


special report respecting statements made hy members of the Council 
that the city electric supply undertaking was showing a loss on the supply 
of current to outside municipalities, and that the rates charged to the 
suburbs were considerably lower than those levied in Melbourne. Mr. 
Harper says Footseray's. annual consumption is over 400,000 units. 
From December, 1911, to May, 1913, the average price realised was 
L7Od. a unit from Footscray and 211d. from Melbourne consumers. 
The Melbourne prices are based on the unit sold or delivered to the con- 
sumers! premises, after having incurred a loss in transit of 14-6 per cent., 
whereas the Footscray price is based on the unit delivered at the boundary 
of the city in the form of high-tension current, with a loss of only 1 per 
cent. The prices received from the Melbourne consumers cover not only 
the working ex penses and capital charges, but also cost. of maintenance 
and capital charges of the city’s distribution system. The Footscray 
price was not intended to cover any costs (bevond the special fecder to 
the boundary). The same cost for cach unit sent out from the power 
station is taken regarding the bulk supply for Footscray, as is charged 
to the city consumer, As to distribution, the expenses, as a rule, are not. 


proportional to the number of units supplied, but rather to the number 
To the average city consumer the cost of dis: 


boundaries, 
Northampton.—The Board of Trade have sanctioned the proposed 


tramway extensions to Far Cotton and to the doubling of the Kings- 


thorpe-road section. The work will be commenced in February next. 


Nottingham.-—The Tramway Committee have conceded the de- 
mands of their employes to provide wind screens for motormen and to 
replace the present bonus system for the saving of current by a new 
scheme in the new year. The men object to the present bonus scheme. 

Plymouth.—- Application is to be made to the Light Railway Com- 
missioners for an order to authorise the construction of a light railway 
from the termination of the existing tramways at Compton-lane End 
of consumers connected, 
tribution is O-l45d. per unit, and average consumption is about 2,000 
units a year, The cost was inversely. proportional to the quantity con- 
sumed. The cost of distribution in the case of a consumer taking 10.000 
units was 0-0204d, a unit, and the cost to a consumer taking 400,000 units 
(about the Footscray consumption) was 0:007d. a unit, This figure was 
about one-half of the cost debited to Footscray. The cost of manage- 
ment for the Footscray supply, on the basis of 400.000 units a vear, would 
be 0-001d. a unit sold (one thirty-sixth of the amount debited against 
this supply. The average price received for current sold to Footseray 
is 1-688d. a unit, while the cost of supplying it is 1-225d., leaving a profit 


of 0-463d. 
The matter has been considered by the Council in Committee. 


to Crownhill 
In reference to the construction of a tramway to Laira, the Town Clerk 


has been requested to negotiate further with the owners of the unde- 
veloped land at Mount Gold and report, 

The above decisions have been come to by the Tramways Committee 
after considering reports by the borough surveyor (Mr. J. Paton), the 
borough electrical engineer (Mr. E. 6G. O Kell) and the tramways manager 
(Mr. €. R. Everson) The feasibility of establishing trolley omnibus 
services on the routes was considered, but the Town Clerk had advised 
that such a system could not be installed without Parliamentary powers 
being obtained, the cost of which may be very considerable if. there was 
opposition, whereas powers to extend the present system could be ob- 
teined by provisional order at a comparatively small cost. 


North.—Extension by 1,000 lines. Building 
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Brisbane Council have adopted the bill for municipalising the Brisbane 
tramways. It is proposed to appoint a commission to formulate a 


scheme of control. 
Port Melbourne (Victoria) Council have adopted the report of the 


Electric Light Committee, which advised that in anticipation of the 
municipality's scheme of electric lighting coming into operation Mr. F. E. 
Winwood be appointed foreman and electrical inspector, and that two 
linesmen be engaged, 

Katoomba (N.S.W.) Council have decided to appoint an electrical 
engineer to report on the cost of supplying electricity by water- power 
for lighting and tramway purposes. The Shire Council are also to be 


approached in regard to the matter. 
Amongst the benefits of the Mount Lyell (Tasmania) Co.’s Lake 


Margaret hydro-electric scheme will be the saving in firewood, which has 
In their latest half. 


of late. years been growing increasingly scarce. 
yearly report the directors of the Mount Lyell Blocks Copper Corpn. say 


firewood has been very scarce, and so difticult to obtain that arrange- 
ments had to be made with the Union S.N. Co. for a supply of coal to be 
delivered at Kelly Basin, but bad weather has made shipments very 
irregular, and work on the mine has been interfered with. Electric 
power will now be utilised by the mining companies and by the biggest 


concerns. 
Mr. Ashton. Bremner, engineer to. the Hydro-Electrie Power and 


Metallurgical Co., of Tasmania, has resigned. 

Customs Decisions.—A recent supplement to the Australian 
Customs Tariff Guide states that lighting fixtures consisting of a 
circular electric lamp globe, suspended by. a chain, are subject to 
import duty at the rates of 30 per cent. ad val. under the general 


tariff and 25 per cent. under the U. K. preferential tariff. 


Federated Malay States.—/ ports.—'l'he report of the Commis- 
sioner for Trades and Customs in the Federated Malay States gives 


the following as the values of imports in 1912 :— 
Telegraph and telephone materials £25,272 (compared with £10,333 in 

1911): gas and electric lighting material £24,280 (£17,897); tramway 

and railway materials £01,634 (£20,429), machinery £228,057 (£218,327). 


India.—T rain Lighting.—The State Railways Department report 
that the total railway carriage stock in India is 21,985, and 18.355 
of these vehicles are fitted for lighting by electricity or gas. 

Messrs. Forbes, Campbell & Co. (on behalf of the proposed. Karachi 
Electrical Supply Co.) have secured a site for a generating station in 


Karachi. 
New Zealand Telegraphs, &c.—The report of the New Zealand 
Post master-General for 1912-13 states that a tender for automatic 


telephone exchanges has been accepted and a trunk telephone wire 
for bureau communications between Wellington and Auckland has 


been erected, with satisfactory results. 2 
The deferred cable and week-end cable message svstem to the United 
Kingdom seem to have met public wants. The total value of the tele- 


graph and telephone business for the year ended March last was £528,120 
Paid telegrams forwarded were 


compared. with £479,290 in 1911-12). : 
0.820.379 (against 8,971,725) and the receipts were £313,960 (£288,432). 
Total telegraph receipts, including telephone exchange subscriptions, 
rivate wire rents, &c,, were £523,189 (£474,458), and payments were 
£509,497 (£460,715). There were 12,508 miles of line and 41,892 miles 
of wire at the close of the year (increases of 703 and 2.522 respectively). 
telegrams forwarded were 6,177,847 (5.911.322) and urgent 
280.270 (258,983). The average value of ordinary telegrams 
was 7:03d. and of urgent telegrams 125-64d.. Press telegrams were 456,350 
(440,506), average value. 12-32d.. (12-06d.). Bureau messages were 
2.935, 912 (2.360.014), average value. 642d. (6-59d,) Government mes- 
sages were 93,893 (91,408). The ordinary international telegrams for the 
year increased by 13-5 per cent., and the inter-colonial by 7 per cent. 
kw. wireless station on Mount Etako, behind the City of Wel- 
The station is 985 ft. above sea- 


Ordinary 
telegrams 


The 2! 
lington, was opened on Oct. 14, 1912. 
level, and. power is supplied from an extension of the city electric mains. 
It is open for business continuously, At night signals are exchanged 
with vessels within a radius of 600 to 1,000 miles, according to the varying 
atmospheric conditions, and almost nightly with some of the Australian 
stations, The aerial (supported by two masts of Oregon pine 150 ft. high, 


and about 300 ft. apart) is of the flat-top type, and is composed of four 
phosphor-bronze wires 4 ft. apart. The earth connection consists of 300 
copper wires radiating about 300 ft. from the station, situated midway 
between the masts. The results obtained from the working of the station 
have exceeded expectations, On Oct, 24, 1912, a 2} Kw. station (open 
during certain hours daily) was established on the roof of the new Chief 
Post Office at Auckland. The tubular steel nrasts of this station have 
been erected on the two domes of the building. Excellent results have 
also been obtained. The installation of wireless apparatus on the Gov- 


enrment es. © Tutanekai completed on June 20, 1912, has proved 
valuable in aiding the work of repair to submarine cables. The high- 
power 30 kw, station at Awanui has been completed. dt will be capable 
of communicating with Sydney at any hour. This station is provided 
with a tower 394 ft. in height, from which an umbrella-shaped aerial 
spreads from summit to base over an area of about 90 acres. A similar 
station at Awarua, near Bluff. is also completed, Sixteen ship stations 
are registered in New Zealand. ‘The "Telefunken system is used at all 

By the radio-telegraphie service of the 


New Zealand shore stations. 
department weather reports from and to vessels are on request. trans- 


mitted free of charge. 1,095 messages (10,946 words) were forwarded 
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and 1,932 messages (16,909 words) received by the radio-telegraph 
stations at Wellington and Auckland in the year 1912-13. 

South Africa.—The ‘ British and South African Export Gazette ” 
says Maritzburg municipality have obtained authority to inaugurate 
a system of trackless trams. 

Durban municipality have obtained authority to assist householders 
in the installation of electric heating stoves, with a view to encouraging 
a larger demand for these goods. 

Durban Corporation has been authorised to borrow £960,000 for 
public works, including electric lighting and power extensions and tele- 


phones, to cost £175,000. 
(See Tenders Invited 


Kampala (Uganda) is to be lighted clectrically. 


column.) 
The -installation of an electrically-driven boot-making plant at 
Pietermaritzburg is the latest instance. of South Africa's up-to-date 


industrialism. 
It has been decided to proceed immediately with water supply and 


electric lighting schemes at. Ermclo. 
Pretoria municipality propose to extend their electricity supply under- 


taking. at a cost of about £25,000. 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate " says the Munici- 
pality of Frias, Santiago del Estero, have applied to Government for 
permission to invite tenders for electric lighting. 

The directors of the Electric Light Company, recently formed in Rio 
Gallegos, have authorised their chairman (Mr. A. Menendez) to open and 
accept tenders for the equipment of electricity works. 

In September, 1911. Mr. F. Alonzo obtained from the legislature of the 
Province of San Juan a concession to use the hydraulic power of that 
province for electric light purposes, but as the concessionaire has not 
complied with the terms of the concession the executive have granted an 
extension of 10 months. Mr. M. Herlitzka (on behalf of the Compania 
Anglo-Argentina de Eléetricidad) has applied to the Chamber asking 


them to declare the concession lapsed. 
The Argentine Railway Company have obtained control of the Hydro- 


Electric Co., of Tucuman, and have appointed Mr. R. Stuart to represent 


them in Tucuman. 
Anti-Trust Legislation.—A hill, drawn up for the purpose of preventing 


the establishment of any harmful trust in Argentina was presented to the 
It provides that every contract or 


Chamber of Deputies on Aug. 30. 
combination of any kind regarding commerce or transport is forbidden 


when its object is to produce artificial alterations to the prejudice of the 
consumer in the prices of articles of consumption or of prime necessity. 
The directors of concerns will be held. personally responsible. A second 
offence by the directors (or representatives) will be punished by the 4fnme- 
diate dissolution of the company, the etfects of which will be embargoed 
to cover the losses and penalties caused by their action. Limited lia- 
bility companies, their branches or agencies, the representatives of which 
are guilty of repeated offences against the law. will be punished, irrespec- 
tive of the penalties to which such representatives are liable, by fines 
varving from £850 to £44,000. Differential tariffs established by trans- 
port companies are to be declared void, as well as those favouring certain 
localities or branches of commerce to the prejudice of others. l 

Austriz-Hungary.—4» ports and Ewports.—A consular report 
states that imports of machinery in 1912 were valued at £1,945.000 
(compared with £1.750,000 in 1911). 

Imports of machinery from the United Kingdom were 18,380. tons 
(compared with 17,210 tons in 1911 and 15,831 in 1910). Electrical 
machinery and goods exported to the United Kingdom were 325 tons 
(avainst 390 and 396 in 1911 and 1910), and other machinery 122 tons 
(against 244 and 96). To British India 13 tons of electrical machinery 
and goods were sent (against 37 and 21). 

China.— Electrical. Im ports.—In a consular report it is stated that 
imports, at Shanghai in 1912 included electrical material £145,496 
gross, and £123,003 net (the latter figure comparing with £82,402 in 
previous year), and telegraph and telephone material £31,976 gross 
(the only figure given for 1911 being £2.468 net). 

Exhibition —The programme of the Second International Ex- 
hibition of Lighting. Heating, Gas Carburating Apparatus and Fire 
Extinguishing Devices which will take place at St. Petersburg from 
Nov. 1, 1913. to Feb. 1, 1914, ean be obtained from the London 
Chamber of Commerce, Oxford-court, Cannon-street, London, EC. 


Greece.— A letter from Athens in the “Journal” of the British 
Chamber of Commerce of Turkey states that there are many open- 
ings for the lighting of towns in Greece. 

Holland.— Electricity Supply Scheme.—Croningen Municipality 
have been authorised to establish electricity works and to supply 
current for lighting and power in Groningen province and. parts of 
Drenthe and Friesland provinces. 

Norway.—.Vew Manufacturing Company.—A company has been: 
formed in Christiania, with a capital of about £55,000 to manufac- 
ture electrical machinery and transformers, &c., and to instal elec- 
trical apparatus. 

Servia.— The * Journal ^ of the British Chamber of Commerce of 
Turkey states that the Monastir Municipal Council are considering 


water supply and electric light schemes, 
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ceased picked up the bonnct with both hands, and as he held it up against 
his chest he shouted, ** Take it way." The other two men got hold of 
the cable and tried to take it from him. Witness endeavoured to knock 
it away, and in doing so received a severe shock. Dell fell and did not 
move. Two other men who got hold of the cable received a shock. It 
was the duty of a man named Drew to put the lamps up and move them. 
He had never scen a bonnet come off before. 

Wm. Drew said his duties were to look after the electric lights upon the 
sea front works. He had to put them up, keep them in order and move 
them when necessary. The men, if they want them shifted, were sup- 
posed to send for him. Deceased had never asked him to move a stan- 
dard for him; he had seen the men moving the standards occasionally, 
but he told them they should send for him. He was always on duty and 
he had warned the men against handling the standards. He had exam- 
ined the bonnet after the accident but he did not tind anything wrong 
with the lamp. The fuse had gone. He had fixed up the lamp about 
three or five minutes before he heard deceased scream. 

(GEORGE AGER, electrician to Messrs. Muirhead & Co., said part of his 
duty was to examine the lamps every evening before they were connected 
up. The current came from the pier by means of a wire, and the pressure 
was 230 volts. On Friday evening witness examined the lamps, of which 
there were four in use. The lamp which caused the death of deceased 
was not now in use, because he was told by Mr. Muirhead to put it on one 
side in case it was asked for. The earth wire was broken near the lamp. 
and he thought it was broken by the fall. There were no notices posted 
up warning the men not to touch the lamps, but they had been told ver- 
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Turkey.— Electric Traction—The “Journal” of the British 
Chamber of Commerce of Turkey says new cars for the Metropolitan 
Underground Railway, which passed from an English company into 
the hands of the Constantinople Electric Trust, have arrived and are 


being put into service as fast as erected. 
The new electric tramway between Pera and Shishli is now in operation. 


Other sections will shortly be opened. 


MISCELLANEOUS NOTES. 


Dinner to Mr. and Mrs. Wyld.—On Friday evening last, a number 
of the friends of Mr. W. Wyld (late manager of the Birkenhead Elec- 
tricity Supply Co. and Tramway Department) entertained Mr. and 
Mrs. Wyld at the Imperial Restaurant, Regent-street. W., in order 
to welcome them both to London and to congratulate Mr. Wyld on 
his appointment as Borough Electrical Engineer to Hampstead 
Corporation. 

The chairman (Mr. H. E. Blain) proposed the health of the guests in 
felicitous terms, Mr. Wyld responded and gave an amusing biographical 
sketch of his career. Commencing with Black pool, he took the company 
in imagination to Salford, Wednesbury, Doncaster and Birkenhead, 
finally landing them at Hampstead with which he expressed great satis- 
faction, ‘The speeches were interlarded with a musical programme, and 
an impromptu speech was made by Mr. Harry England of Wakefield. 
The health of the Chairman was proposed brietly by Mr. C. Newton 
Russell, and Mr. Bartield (hon. sec.) and Mr. Barallet (hon. musical 
director) also contributed short speeches, the latter gentleman keeping 
the company in roars of laughter by his quaint stories. Altogether, a 
very pleasant evening was spent, and the proceedings were brightened by 
Mr. Wyld's expansive smile, which neither coal strikes, nor the many 
other troubles incident to the career of a municipal official, seem able to 


bally. 
Ultimately the jury returned a verdict of accidental death, and added 
a rider that notices should be posted warning the men not to touch the 


wires under any circumstances. 

An inquest was held on Wednesday into the death of a man named 
J. G. Smith, of Selston, who was killed on Monday at the Coppice 
coke ovens, Pinxton. 

Mr. J. Prestox, manager of the ovens, said that deceased was found 
lving on the top of the ram on the loading stage. It was discovered that 
one of the clectric lighting wires was bare, and that had come in contact 
with the iron tubing, which was fixed on the hand-raila. 

Evidence was given that deceased was on the stage loading his bunker 
with coal, and later he was seen leaning over the hand-rail. A fellow 
workman caught him, but received a shock. The current was then cut 


off. but deceased succumbed. 
The jury returned a verdict of accidental death, and exonerated the 


wear off. 

Ghent Exhibition Awards.—The executive of the Ghent Inter- 
national Exhibition has announced the completed list of awards to 
British exhibitors, who, between them, have received 200, made up as 
follows :— 

Exhibitors placed hors concours 12, diplomas of grand prix 72, diplomas 
of honour 33. gold medal 46, silver medal 31, and bronze medal 6. 

The exhibitors placed hors concours include Messrs. Negretti & Zambra 
and J. Pillischer (scientitic instruments), and Muir & Co. (machine tools). 

'The British awards include the following :— 

MATHEMATICAL AND SCIENTIFIC INSTRUMENTS.—CGold Medal: Gell 
Telegraphic Appliances Synd., L. Kamm & Co., Time (Ltd.). 

MECHANICAL PRODUCTION AND UTILISATION OF ELECTRICITY,—Grand 
Price: Electric & Ordnance Accessories Co., Ferranti (Ltd.), Viekers 
(Ltd.). Gold Medal: R. A. Lister& Co. Sürer Medal; A. Suuvée & Co. 

E.ectro-CHEMISTRY.—Grand Prisc: Siemens Bros. & Co. 

TELEGRAPHY AND TELEPHONY.~—Grand Pric: General Post Office, 
Siemens Bros. & Co., Western Electric Co. Diploma of Honour: Gell 
Telegraphic Appliances Synd., H. W. Sullivan. Gold Medal; British 
Insulated & Helsby Cables, Burt, Bolton & Heywood, Lamson Pneu- 
matic Tube Co., Peel-Conner Telephone Works. Silver Medal: Gent & 
Co., Oliver Ty pewriter Co. : 

GENERAL. MACHINERY.—Grand Prisc: Reavell & Co. Silver Medal; 
R. A. Lister & Co., Magnolia Antifriction Metal Co., Vickers (Ltd.). 

MacuHineé Toors.—(Grand Pric ; Vickers (Ltd.). Diploma of Honour: 
Jas. Archdale & Co., Greenwood & Batley. Gold Medal; Strk & Sons, 

In Class 12, the British technical and trace journals represented. at 
the exhibition have been awarded a Grand Pris en Collecti: ite. 


Half-Days and Week-Ends in the Country.—' [hose who wish to 
spend the business half-holiday, or,the week-end, in the country will 
be attracted by the cheap travelling facilities offered by the Great 
Central Railway from Marylebone to the Chiltern Hills and Vale of 
Aylesbury. 

In this area is some of the prettiest and healthiest country near London. 
Walks and cycling runs abound in all directions, and the district is well 
covered with golf links, Particulars of these cheap facilities are given in 
the A. B.C. Programme, which can be obtained free at Marylebone Station, 
G.C.R. Town Offices, or by post from Great Central Publicity Office, 216, 


manager from blame. 

Osram & Robertson Club.—On Friday evening last Mr. H. Hirst 
officially declared open the new club house of the Osram & Robertson 
Lamp Works. Hammersmith, London, W. The chair was taken 
by Mr. A. E. Adams, of the Osram Lamp Works, and amongst those 
present. were Mr. Max Railing, Mr. Gunzburg. Mr. Chris Wilson, Mr. 
Driver and members of the staff of the London office of the General 
Electrice Co..fand the Osram and Robertson Works. 

The club house is a building immediately adjoining the works, and it has 
been adapted for recreation and social purposes, so as to provide dining, 
refreshment and play rooms for the male and female members of the staff. 
The membership of the club numbers about 120 at present, but it 19 
hoped to add considerably to this figure. The idea is to make the club à 
social and welcome centre for all G.E.C. men, whether in this country OF 
abroad, The ramifications of the General Electric Co., as our readers are 
doubtless aware, are now world-wide, and G.E.C. men are constantly 
calling in at the hub of the universe, and they will doubtless welcome the 
facilities afforded by a centre at which they can meet home members of 
the staff. It is hoped that the institution will be self-supporting, and 
that those responsible for its general conduct will succeed in catering for 
the varied requirements of the members of the club. 


The 25 Club.—It is announced that the next dinner of this club 
will he held at the Connaught Rooms, Great Queen-street, Kingsway: 
London, W.C., at 7:30 p.m. on Wednesday, October 22nd. 


Imports.—The following are officia] values of electrical machinery; 
material and apparatus imported into this country (e) during Nep“ 
tember. 1913, and (b) during the current year from Jan. 1 to Sept. 30. 


Marylebone-road, London, N.W. z : : l 

Arrangements have been made whereby passengers travelling by the with the increases or decreases compared with the corresponding 
Great Central Railway can insure their luggage against loss or damage. 
The nominal amount of ls. insures up to £20 for 15 days to any place in 
Particulars may be obtained at any of the company's 


periods of 1912 :— 

Electrical machinery (4) £110,629 (increase £20,200), (b) £100,6,87: (in- 
crease £185,926); telegraph and telephone cables (4) other than sub- 
marine £3,054 (deerease £18,800), (b) submarine £34 (decrease £6,433), 
other than submarine £40,057 (decrease £172,938); telegraph and tele- 
phone apparatus (a) £26,503 (increase £11,305), (b) £201,629 (increase 
£45,540) ; other electrical wires and cables, rubber insulated (a) £31,764 
(increase £28,207). (b) £273.299 (increase £211,584) ;. with other insula- 
tions (a) £6,815 (increase £367), (b) £525,979 (increase £110,460) : carbons 
(a) £14,482 (increase £4,333), (b) £PLT R44 (increase £14,936): glow 
lamps (u) £14,196 (decrease £7,947), (b) £127,171 (decrease £80,574) 2 are 
lamps and electric searchlights (4) £734 (increase £712), (b) £2492 (in- 

í : crease £1.547) ;. parts of arc lamps and searchlights (other than carbons) 
When the doctor arrived Dell was dead. (a) £11,837 (decrease £255), (b) £83147 (decrease £2,197); primary and 
A fellow workman named LEE said deceased asked two more men to [| secondary. batteries (4) £8817 (increase £1.816), (2) £16.806 (increase 

Deceased helped the | £771). Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (4) £141,098 (increass £27,420). (b) £1,130.923 (ine 


Great Britain. 
booking offices. 
Inquest.— Last week an inquest was held at Southend on Levi Dell, 


who was killed on the 4th inst. 

Evidence was given that deceased was emploved by Messrs. Muirhead 
& Co., contractors for the widening of the Western Esplanade. A gang of 
JO men were at work with the aid of a temporary electric lamp which was 
suspended on standards. About 2:30 a.m. some of the men were moving 
one of the standards, and a bonnet containing the lamp fell to the ground. 
Deceased picked it up, and at once became unconscious from the shock. 


move one of the standards as it was in the way. 
men to pull the standard on one side. As they were moving it, it seemed 
to shake the bonnet, which came off the hook and fell in the mud. De- | crease £94,541). 
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Exports.—The exports of electrical machinery, material, &c., (a) | trical wires and cables, rubber insulated (a) £30,003 (decrease £11,013), 
(b) £318,109 (decrease £19,282) : with other insulation (a) £33,569 (de. 


during September, 1913, and (b) during the current year from Jan. 1 
to Sept. 30. and the increases and decreases compared with the corre- | crease £55,088), (b) £432,194 (decrease £66,476) ; carbons, (a) £968 (de 
glow lamps (a) £12,371 (de- 


sponding periods of 1912, are as follows :— 


Electrical machinery (a) £190,069 (increase £41,129), (6) £1,669,287 (in- 
crease £281,260); telegraph and telephone cables (a) submarine £29,448 
(decrease £155,291), other than submarine £50,344 (increase £4,780), 


(b) submarine £1,106,395 (increase £211,245), other than submarine 


£524,293 (increase £204,697); telegraph and telephone apparatus (a) 


£29,098 (increase £7,240), (6) £223,261 inercase £30,224); other elec 


io 


Z TENDERS INVITED. 


MM AU T CTI RTT nT 


UNS 


Street Lighting. 
BryMBo Parish Council invite tenders for the Incandescent 
40 lamps 


Electric Lighting of the streets by overhead cables. 
are required, and current will be supplied by a local company. 


Copies of specification, &c., may be obtained from the clerk to 


the council, Mr. S. C. Hughes, Brymbo, near Wrexham, to whom 
tenders are to be sent by 20th inst. See also an advertisement. 


Telegraph and Telephone Material. 


Tenders are invited by the Commonwealth of Australia for 


the supply and delivery of Telegraph and Telephone Material 
from the Commonwealth 


 erease £220), (5) £8,239 (decrease £1,196) ; 


crease £1,535), (b) £114,453 (decrease £26,989); arc lamps and search- 
; parts of arc 


lights (a) £1,108 (increase £234), (b) £8,772 (decrease £4,500) 
lamps and searchlights (other than carbons) (a) £4,021 (increase £2,912), 


(b) £31,103 (increase £15,970), primary and secondary batteries (a) £22,429 
Total of electrical 


goods and apparatus, other than machinery and uninsulated wire, (a) 


(increase £7,474), (6) £185,887 (increase £46,801). 
£287,304 (decrease £199,052), (6) £3,764,389 (increase £565,619). 


Motor Converter or Rotary Converter, Switchboard, &e, 


— MANCHESTER Electricity Committee require tenders by 
10 am. Oct. 16 for supply of 1,800 /2,000 kw. Motor Converter 
or Rotary Converter and Static Transformers, h.t. Switch- 
board, and Static Transformers. Specifications, &c., from Mr. 


F. E. Hughes, Town Hall, Manchester. 
Tra mears. 


from the Tramways Manager. 


Tender forms, specifications, &c., 
Offices, 72, Victoria-street, London, S.W. The places where | Storage Battery and Charging Booster. 


, , 
goods are to be delivered and the dates for receipt of tenders are given 
in an advertisement. 


Wires and Cables, Carbons, Telegraph Instruments, &c. 
The directors of the GREAT WESTERN RarLway Co. invite 


tenders for the supply of Stores, for one year from Dec. 1, 1913 
including Electrical Wires and Cables, Electric Light Carbons, 
Telegraph Instruments, Apparatus (Insulators, &c.). Ironwork 
and Tools, &c.: Samples and patterns may be seen at the 
General Stores, Swindon, until Oct. 11, and specifications, &c. 
may be obtained at the offices of the Stores Superintendent, 
Swindon. Tenders to the secretary (Mr. A. E. Bolter), Padding- 
ton Station, London, W., by 10 a.m. of Monday, Oct. 13. 
Turbine, Generators, Condensing Plant, Converters, Transformers, &c. 
SovTH SHIELDS Corporation invite tenders for the supply, 
delivery and erection of one 2,000 kw. Turbine, Direct-coupled 
to two Three-phase Generators in Tandem, together with 
Condensing Plant, Rotary Converters, Transformers, Switch- 
gear, &c. Specification, &c., from the borough electrical engi- 
neer, Mr. Harry S. Ellis. Tenders to the town clerk, Mr. J. 
Moore Hayton, Municipal-buildings, South Shiclds, by noon, 


Oct. 16. 


E.H.T. Cable, Pilot Cable, &c. 
The Municipal Council of SHANGHAI invite tenders for the 


supply and delivery f.o.b. British port of Extra-High- Tension 
Cable, Pilot Cable, &c. Specification and forms of tender by noon 
Oct. 17, from the consulting engineers, Messrs. Preece, Cardew 
& Snell, 8, Queen Anne’s Gate, London, S.W. 
Cable and Feeder Panel. 
WaRRINGTON Electricity and Tramways Committee require 


tenders by noon Oct. 14 for supply of Lt. Cable and l.t. Feeder 
Panel. Specitications, &c., from the Borough Electrica] and 


Tramways Engineer. 
Tramcar Wheel Centres. 

Lonpon County Council require tenders by 11 a.m. Oct. 14 
for supply of 200 Driving Wheel Centres for electrie cars. 
Specitications, &c., from the Chief Ofticer, L.C.C. Tramways, 
62, Finsbury-pavement, E.C. 

Wiring and Fittings. 

York Guardians require tenders by 10 a.m. Oct. 16 for the 
Electric Lighting of the board room and offices. Specifications, 
&c., from the Clerk. 

Tramway Stores. 

BrapForp Corporation require tenders by Oct. 18 for 12 
months' supply of Insulating Material, Fuse Wire, Controller 
Contacts, Vulcanite Fibre, Insulating Paper, &c. Schedule, 
&c., from the Tramway Offices, 7, Hall Ings, Bradford. 

Tramway Track Work and Material. 
MANCHESTER Tramways Committee require tenders hy 10 a.m. 


Oct. 21 for Permanent Way Special Track Work, Uoints, 
Tongues, Hardened Steel Centres, &c. 


SALE Urban Council require tenders by 10 a.m. Oct. 23 for 
supply of a Storage Battery and a Battery Charging Booster. 


Specification, &c., from Mr. C. J. Wood, electricity works, 


School-road, Sale. 


Electric Fittings. 


Tenders are invited for the supply and delivery of Electric 
Fittings required for the town hall and municipal buildings, 
Specifications, &c.. from the oflices of the 


JOHANNESBURG. 
London Agents of the Johannesburg Municipal Council, Messrs. 


E. W. Carling & Co., St. Dunstan’s- buildings, St. Dunstan’s-hill, 


London, E.C. Tenders to the Town Clerk, Municipal Offices, 
P.O. Box 1,049, Johannesburg, by noon Nov 24. 


Switchgear. 
The Agent-General for VicToRiA (Australia) invites new 


tenders for the supply of 20,000-volt h.t. Switchgear and Lt. 
Switchgear and accessories for the power station and sub 
stations, to be constructed in connection with the electrification 
of the Melbourne Suburban Railways. Specifications and 
form of tender from the Agent-General, and specifications from 
the consulting engineers, Messrs, Merz & McLellan, 32, Victoria- 
street, Westminster, S.W. Tenders to the Agent-General, 
Melbourne-place, Strand, W.C., by noon Oct. 13. 
Overhead Electrical Equipment and Transmission Mains. 

The AGENT-GENERAL FOR VICTORIA is also prepared to receive 
tenders for Overhead Electrical Equipment and Permanent 
Way and Overhead Transmission Mains, in connection with the 
scheme for the electrification of the Melbourne Suburban Rail- 
ways. Specification and form of tender from the Agent- 
General for Victoria, Melbourne-place, Strand, W.C. Further 
information from the consulting engineers, Messrs, Merz & 
McLellan, 32, Victoria-street, S. W. Tenders by noon Nov. 15. 


Flame Are Lamps, &c. 


The VicrogmAN RarLwavs COMMISSIONERS require tenders 
for the supply and delivery of 18 Flame Are Lamps and 
Accessories. Tenders by 11 a.m., Nov. 12, to the Chief Store- 
keeper, Room 109, Victorian Railways Oflices, Spencer-street, 
Melbourne, from whom specifications, &c., may be obtained. 
Form of tender may be seen at 73, Basinghall-street, London, E.C. 


| Haulage Engine and Electric Motor ( Extension of Time). 


| 


The VICTORIAN RAILWAYS COMMISSIONERS also require tenders 
for a Haulage Engine and Electric Motor and Equipment. Tenders 
by Nov. 12 to the General Manager, State Coal Mines, Want- 
haggi, Victoria. from whom specification, &c., may be obtained. 
Specification may be secn at 73, Basinghall-st., London, E.C. 


Electric Crane. l 
The Vicrortan RAILWAYS COMMISSIONERS also require tenders 


by 11 a.m. Nov. I2forsupply of a 15-ton Electric Crane. Specifica- 
tions may be seen at 73, Basinghall-street, London, E.C., and 
obtained at the Victorian Railway Offices, Spencer-’t., Melbourne. 


- 


CTU 


Soutu SHIELDS Corporation require tenders (by noon Oct. 25) 
for supply of five or 10 Top-covered Tramcars, Specification 


T" 
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Turbo Pumps, Motors, Piping, &c. 


Tenders are invited by the Hastincs (New Zealand) Council 
for supply and erection of two sets of high-lift turbo pumps and 
electric motors, with suction and delivery piping. &c. Tenders 
by 4 p.m. Dec. 18 to the Town Clerk. from whom specifications 
may be obtained. Specifications, &c., may be seen at 73, 
Basinghall-street, London, E.C. 

A.C. Voltage Regulators. . 

DuNEbIN (N.Z.) Corporation require tenders by 5 p.m. Nov. 
12, for supply of two a.c. Voltage Regulators for use on 3,000 and 
400-volt circuit, respectively. Specifications, &c., from the Town 
Clerk, and may be seen at 73, Basinghall-street, London. E.C. 

Switehboard and Accessories. 

WELLINGTON (N.Z.) Electric Lighting Department require 
tenders by 4 p.m. Dec. 11 for supply of a Switchboard and 
Accessories. Specification, &c., may be obtained from the 
Tramways and Electrical Engineer. Harris-street, Wellington. 
or seen at 73, Basinghall-street, London, E.C. 

Telephone Instruments and Accessories. 

Tenders will be received at the PuvBLIC Works OFFICE, 
WELLINGTON, N.Z., until noon Oct. 31 for Telephone Instru- 
ments and Accessories for use in connection with the Lake 
Coleridge power scheme. Particulars from the P.W. Offices. 
Auckland, Wellington. Christchurch and Dunedin.  Specifica- 
tions may be seen at 73, Basinghall-street. London, F.C. 

Electrical Plant and Cranes. 

Tenders will be received until Oct. 29 at the Ministry of 
Public Works, Madrid. for the supply of Electrice Lighting Plant 
and Cranes for the port of VALENCIA. 

| 


DRILL THIRD IH l 
TENDERS RECEIVED AND ACCEPTED. = 
Laaa TA NIONDO AN TATEM AAA TEETH 


| 

CARDIFF. —The Electricity Committee received tenders from 14 
tirms for a turbo-generator. and that of Fraser & Chalmers (Siemens 
generator), at £6,345, has been accepted. The contract for rotary 
converter plant (1,000 kw.) for the Hayes sub-station has been given 
to the British Westinghouse Co., at £1,955. 

RotnEeRuHAM.—The following tenders have been accepted by the 
Council for annual supplies to the Electricity and Tramway 


Il 


— 


IH 


TRI 


— 


Departments :— 
Bastian Meter Co., 21 and 5 ampere meters; Chamberlain & Hookham, 


10, 25, 50 and 100 ampere meters; Callender’s Cable and Construction 
Co., cable; British Insulated & Hglsby Cable Co., trolley wire; Tenter 
Foundary Co., brake castings, brake beam fulcrums, brake shoe holders, 
&c. ; United Electric Car Co., axle collars; National Rail and Tramways 
Appliance Co., brake blocks: Imeson, Finch & Co., trolley wheels ; 
Weldless Chains (Ltd.), brake chains; W. Wilson (Ltd.), slipper blocks ; 
Le Carbone, carbon brushes; British Westinghouse Co., armature coils, 
okonite, tape and gear wheels: Bonser & Co., controller fingers, binding 
wire, trolley heads, cheeks, harps, spindles and trolley copper washers : 
Brecknell, Munro & Rogers, trolley brushes; Glacier Anti- Friction Metal 
Co., anti-friction metal; L. Andrews & Co, P. B. and white cotton tape ; 
Hallamshire Electric Co., Blackley tape: Spicer Bros. (Ltd), presspahn ; 
Watlington & Co., pinion wheels and trolley poles: Newsome & Co., 
motor grease, axle grease and oils; Ingham, Clark & Co., varnish, &c. 
The tender of Smith Bros. has also been accepted. for wiring the 
Kimberworth new school, at £23, p'us Is. 4d. each for any extra pen- 


dants required. 
WoorwicH.—The Borough Council has accepted the tender of the 


Electric Construction Co. (at £44. 10s,) for the supply of a motor- 
generator. 

Tendars (ranging from £46 to £65. 10s.) were also received from Cry pto 
Electrical Co. Adnil Electric Co., Wilson Hartnell & Co., General Electric 
Co., Phoenix. Dynamo Mfu. Co., Siemens Bros; Dynamo Works., Rhodes 
Motors (Ltd.), India Rubber, Gutta Percha & Telegraph Works Co., 
Greenwood & Batley, Crompton & Co., and Johnson & Phillips, 

The tenders of G. & J. Weir and of the General Electrie Co, have also 
heen accepted (at £390 and £395 respectively) for the svpply of two 
steam-driven turbine pumps of the roto-fecd type, and for switchgear, 

SHEFEIELD.—The City Council have accepted the following 
tenders :— 

Bavliss, Jones & Bayliss and Dorman, Long & Co., for a supply of 
tramway tie-bars and anchor joints ; Steel, Peech & Tozer. for further 
supply of tram rails. The contract with A. Reyrolle & Co. for the supply 
of eht. switchyear at Neepsend power station has been extended to pro- 
vide four additional panels at £2453. A supplemental contract is also 
to be entered into with R. White & Sons (at £702) for extending the ashes 
acrial ropeway at Ncc psend. 

MARYLEBONE (LoxpoN).—The tender of Venner & Co. has been 
accepted by the Borough Council for the supply of 1.000 meters as 
required, at prices. ranging from £1. 9s. Sd. for I} amperes, to 
£2. 10s. Sd. for 100 amperes. per meter. 


BERMONDSEY (London).— The following tenders have been ac- 
cepted by the Council for supplies to the electricity department :— 

Victa Electrical Co.. meter repairs, 100 amperes size. and under. 
12s. 6d. each; up to 300 amperes, 15s. ; up to 1,000 amperes, £1, with 
one year's guarantee. Engineering & Are Lamps, one “ Tradesmen ` 
arc lamp, £6. 12s. 4d. ; Babcock & Wilcox. 400 tire bars and six link rods, 
£9. Os. 3d. 

LEvToN.— The Council have accepted the tender of W. Cottis & 
Sons (at £41. 5s.) for the supply of 25 public lighting lanterns. Other 
tenders were at £42. 10s., £48, £61. 3s. Gd. and £95. 12s. 

Brackroor. —The Council have sealed a contract with Richardsons, 
Westgarth & Co.. for the supply of a 1.000 kw. turbo-generator and 
condensing plant. 

NTEPNEY (LONDON).—The Council have accepted the tender of 
R. A. Bradshaw & Son for the supply of six arc-lamp columns at 
£9. 15s. each. 

ELECTRIC VEnurctEs,— Edison Accumulators (Ltd.) have received 
an order from Uford tramways department for a battery driven 
tower wagon, with equipment of 60 A-6 cells, normal rated capacity 


225 ampere-hours. 


The motor is series wound, steel carcase, fitted with ball bearings to 


shaft, Normal current 30 amperes at 70 volts, 1,300 revs. per min, Over- 


Drive is silent chain to 


load capacity 250 per cent. for 15 minutes. 
Internal 


counter-shaft, afterwards by Renold roller chain to rear hubs. 


expansion type brakes, two on counter shaft, two on rear hubs, operated 


by foot pedal. Mileage per charge fully loaded, 45-55, Speed 12 miles 


per hour, Sangamo ampere-hour meter, Veeder odometer, side lamps, 
tail lamp, inspection lamp. kit of tools, Klaxonet warning signal and 
pressed steel mudguards complete the chassis equipment. The platform 
will rise 20 ft., and when closed the overall height is 12 ft. 9 in. The 
Company are also supplying a 2-ton-load van to Stratford Co-Operative 
Society, through the co-operation of West Ham electricity department, 
who have over 100 inquiries for different tv pes of vehicles. 

Messrs. Ford have placed with Edison Electric Accumulators (Ltd.) 
orders for 240,000 sets of 2 B-2 cells for 1914, and 240,000 sets of D-4 for 
1915. Total value £3,936,000 sterling. This is claimed to be a record 
order for batteries, 

Edison Accumulators (Ltd.) state that Messrs. Harrods are about to 
place an order with them for six more clectric vehicles. Tests have been 
made with the Company's vehicles by Heston & Isleworth Council, and 
the surveyor and the electrical engineer are considering a scheme for the 
employment of electric vehicles to remove refuse and to water the roads. 
The L.C.C. Fire Brigade, Messrs. Jose ph Lyons, Lipton's, Arding & Hobbs 
Maples and the Orchestrelle Co., have tried the Company's vehicles and 
have (it is stated) found them satisfactory. The Postmaster-General is 
also considering the question of using the vehicles for carriage of mails. 

New ZeEaLanp.—The Püblie Service Stores Tender Board have 
recently accepted the tenders of A. & T. Burt for 25.000. Leclanche 
cells, £1.250 ; and Richardson. MeCabe & Co., for 70 tons copper wire. 
at £5.038. [8s. 4d. per mile. 150 tons g.i. wire £1,839, 17s. Lid. per 
ton, and 100 miles v.i.r. twin wire £1.442. 10s. 

MELBOURNE (Vicrogra).—The. City Council have accepted the 
tender of Siemens Bros; Dynamo Works for insulated copper cables. 


at £1.375, and have cancelled the contract with British Insulated X 


Helsby Cables for supply of the required cables at £1.361, 5s. (see 
p. 1.036 of our last issue). In accordance with a condition of their 
tender the latter company were not prepared to proceed with the 
contract at the price quoted. Melbourne Council have also acceptet 
the tender of Dowell & Langdon for are lamp brackets, £47. 105. 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postivaster-Generals Department, Victoria.—Bochme & Owen, 20,000 
bridlesrings £172. 13s., 3.000 cable clamps £36. 9s. 2d.; F. Vanderkelen 
& Co, 6 tons val. steel wire, £108, 3s.: Williams & Co., 146,580. steel 
spindles £2491, and 3.850 J under-arm spindles £1, 8s. Id. 

Postmuster-Gencrals Department, Queensland,—-Siemens Bros; Dynamo 
Works, 13.200 vds. cable £37 per mile, 8.740 vds. ditto £167 per mile. 
6.622 vds. ditto £249 per mile, 2.400 yds. ditto £268 per mile, 5 miles h.d. 
copper wire £8 per mile, 150 miles tinned copper wire £7 per mile, 660 yids. 
switchboard cable £142 per mile; W. T. Henleys Telegraph Works Co.. 
13.620 vds; cable £78 per mile, 11,05] yds. ditto £130 per mile. 15,632 yds. 
ditto £194 per mile; British Insulated & Helsby Cables, 2.000 copper 
for batteries 32d. cach, 6.000 copper pockets for batteries 274. cach, 
18.640 yds, cable £305 per mile, 1,769 vds. ditto £733 per mile, 660 yds. 
ditto £156 per mile, 594 yds. ditto £230 per mile, 6.500 copper tapes 
£3. Is. Gd. per 1000, 14,000 ditto £2. 10x. per 1,000, 150,000 ditto 16s. 3d. 
per 1.000, 17 miles wire £4. 12s. per mile, 13 miles ditto £6. 5s. per mile : 
Haes & Eggers, 32.000 copper tapes 15s. per 1,000; Noyes Bros.. 
5.720 yds. cable £220 per mile, 164 miles wire £22. 10s. per mile, 130 yds. 
ditto £15 per mile, 30 miles ditto £7 per mile; Australian Metal Co. 
2.040 vids. cable. £511. 

Deportment of Home Aoftirs, F 
Electric Co, 1.000. Locke insulators for power transmission lines. € 


berra, £200. 
Melbourne Harbour T rust.—Clayton, Joel & Co., d.c. electric lighting 


set, £239. 


"edi ral Capital. —Australian General 
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Telegraphic systems employing Morse code. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MRwBURN, ELLIS & PRYOR, Chartered Patent Agents, 


70 and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 
at the Fate Office the former is given in brackets after the title. 
1912 SrEcIFICATICNS. 
15.937 HARTMANN. Metal-vapour rectifiers and similar apparatus. 12,3/12.) 
20.852 FARBER. Safety electric battery lamps. 
20,831 Green. Electric sealing or junction boxes and the like. 
21.971 Cottier & Downes. Conduit or tubular fittings for electrical conductors, 
22.209 Poutton. Means for the storage and transit of incandescent electric lamps, 
Method of and means for preventing explosions in mines by damaged 


23.344 PALMER, 
electric lamps and motors. 


24,131 NATHAN. Electric heaters, 
Miners’ electric safety lamps. 


24.438 OLDHAM. 

25.374 BristoL Wacon AND CarriaGe Works Co. & Copsey, 
internal combustion engines. 

25,536 Surer. Reflectors for electric incandescent lamps. (Cognate 
8,590 13). 

25.606 SrATTER. Time element devices applicable to electric circuit-breakers and other 


Apparatus for injecting fuel into internal 


(Patent of Addition not granted). 
Magneto trip gsar for 


Application 


apparatus. 
29.122 BtaAcksrCNE. CARTER & CARTER. 
combustion engines and means for ienitiny the same. 
28,311 SuirH, (Smith). Tell-tale or alarm mechanism for use in connection with engine 
room tel:graphs. 
1913 SPECIFICATICNS. 
1.002 BcorH & BoctH. Series system of incandescent electric lamp lichtine, 
2.215 Brock. Disinfecting apparatus for telepraphs and the like, (13 3 12) 
Polyphase alternutine-current motors and reneratars 


3,227 CROMPTON & Co.. & BURGE, 
In polyphase self-exciting synchronous dynamo el:étric machines, whereof the 


armature is provided with a main alternatine-current windine. and with a direct 
Current armature winding and commutator means are provided for compouridine 
the eld winding that is connected to a pair of brushes which are so dispozed as to 
collect the current due to the E.M.F. produced by the cress-flux in the armature 


caused by the load. 
6.185 ArrARD. Block-sienalling and train controlling systems. 
8,352 GuITERMAN. Process of electrolysis and apparatus therefor, 

A process of electrolytically depositing metals employine hieh-current densities 
wherein a séries of electrodes are suspended in a bath of electrolyte, in which currents 
are produced in the liquid having a flow approximately parallel to the electrodes, 
It is characterised by the fact that sald currents are of such a velocity as to prevent 
the deposition of slime on the electrodes, and to eive a smooth dense cathode deposit 
without contamination, the slimes being continuously removed from the bath with a 
portion of the electrolyte, and separated therefrom. 

8.467 ScHUCHARDT. Balance weiyht suspension with double conductor supporting 
cord for electric lichtine. 

12.753 WotFRAM LAMrEN AxkT.-GES. 

13,901 BR FUR ANILIN FABRIKATON. 
(6/7/12). 

15,164 Siemens & Haske Axt.-Ges. Methods for the construction of contact sets for 
th» bank contacts of electric selectors. (4:/7.12.) 

The invention consists in forming contact sets for the multiple contact banks of 
automatic telephones selectors out of slotted sheets, in which bars are inclined to the 
edges, so that they serve as connections to the adjacent selectors without the addition 
of any special conductors for this purpose. The sheets are folded and the circuit 
edges which now overlap are stamped or otherwise worked to form the contact. 


Supports for the filaments of elowlamps, (3.6 12.) 
Electrolytic production of hydrosulphites, 


—— 


APPLICATIONS FOR PATENTS. 


Note.—7he undermentioned Applications (except those marked t) are not open to 
Those marked * are 


public inspection until after acceptance of Complete Specifications. 
open to inspection 12 months after the date attached to the. if they have not been published 
Names within parentheses are those of communicators 


previously in the ordinary course. — i 
of inventions. When complete Specification accompanies application an asterisk is agixed. 
S»btsmber 6, 1913. 


Jointing. capping or bondine electric cables. wire ropes, or th? like. 
(Franklin Tuthill Woodward, B-lrium.) Telephone 


20.140 FISHER. 
Bondine-clamp for metal- 


20,179 Western Exectric Co. 
transmission circuits.” 
20,195 W. T. HENLEY's TELEGRAPH Works Co. & BisHop, 
sheathed electric wires and cables. 
2ptomber 8. 1913. 


20.216 TuoMscN. Unspillable accumulator cells. 
Electric lighting and starting of motor road vehicles 


20,230 Simms. 
DTI AI a a a a 


FINANCIAL MATTERS. 
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MUNICIPAL ACCOUNTS. 
— .Ó 

Dundee.— The receipts of the tramways department for the past 
year were £65,044 (an increase of £2,365 over the previous year), and 
working expenses were £39,422, leaving gross profit £25,622. 

After providing for interest and sinking fund, £7,400 has been placed 
to renewals and £1,500 to Common Good fund. Working ex penses, 
including power, were 6-957d. per car-mile. Passengers carried were 

The renewals fund amounts to 


17,734,162, and car-miles run 1,359,821. 
£14,644, depreciation fund to £19,539, reserve fund to £261 and accident 
The earnings on the Clepington-road. rail-less 


insurance fund £7,078. 
trolley route were £36]. 

Edinburgh.—The accounts of the electricity department for the 
year ended May 15 show capital expenditure £1.086,784. (increase 
£15,160), of which £468,590 has been repaid. 

Revenue was £138,798, and working and special expenditure was 
£73,896, leaving gross profit £64,902. Interest required £20,418. con- 
tribution tewards liquidation of debt £42,328, and income tax £1.800, 
Ilvaving net profit £2,170. Units generated were 21,457,387 (compared 
with 20,223,867) and sold 17,934,781 (17,047,645). 


4bmarine syrens for producing short signals in rapid 


20,269 STELJES. 
(11/10/12, G:rmany.)* 


20.270 SiauAL C. M.B.H. 


cession, especially Morse siznals. 
20.277 THomrson, Boiler tube cleaners.* 
20.278 GuucHTEL. Electric weldins of metals having different melting points. 
20,284 WaLLAcE & Macey. Trolley poles.* 
29,285 Jones & Joues. Automatic stokers.* 
20,283 Soc. INTERNATIONALE DE LUMIERE Froipe (Proceres Dr'ssaup). 
electric e?n-:rators for proiection apparatus. (7: 3:12. France.)* 
20,390 HaáxTMANN. Packing joints of metal vapour alternating-current rectifiers an 
other vacuum apparatus. (21.9 12, Germany.)* 
20,311 Creep, BILLE & Co. & PAILTHORPE. Automatic transmitters for tsleeraph signals 
S rtembor 9. 1913. 
Evans & Sav NpERS & Cn. Railway electric sienals.* 
20.535 SrEvENs. Polarised cut in and out switch for battery charging. 
20,301 FREIBERG & PETZsCHE. Sparking plues.* 
29371 Ketter. Electric furnac:s.* 
20,374 Gz^»;HESGAN. Sup:rheatine steam.* 
September 10. 1913. 
20,436 BvrpE. R.ilor tramway rail joints.* 
20,438 Van Ranen & C». & Metz. El ctric lichtine. 
20,482 Sremens Bros, & Co. (Siemans & Halske Akt.-Gas., Gormany. 
producing discharges in Rontesn ray tubes.* 
20495 Ingria, Bearn & Mitis. Electric Hiébhtine for railway carriare. 
20497 Vutcan-WESKE HAMBURG UND STETTIN A.-G. Turbine installations. (14,8;13 
Germany.* 
20.500 Darmcis & LEBLANC. (Addition to 11.870/12.) 
20.511 ZSIGMONDY & AMBRUS. (16,3/12. Huneary.)* 
20,513 BAucH. Explosion turbines.* 
S ptember 11. 1913. 
interrupt?rs or contact-breakers and similar 


20.521 WirilAMSs & ScLowos, Rotary 
devices for us» in connection with wireless teleeraphy and like installations and 


Pedal-driven 


20,318 
Devices fo 


Vapour electric apparatus. 
Livht-projecting: apparatus, 


fcr analorous purposes. 

526 Rimoy. Continuous-rinwine electric bell for railway sienal at danger. 

22,533 Kear. Additional and automatic alarm cieaalling devics for use on railways and 
the like, 

20.534 Hentinaton, Suspenders for electric cables, 

20.541 Ducurp. Bearings particularly far eneinas of the Diesel type, 

20.545 DammMOND. Automatically coatrolinw the direction in which current can be 
supnli-d to electric circuits, 

20.652 Wetcn. Electric water heater of the eeyrer type, 

20.554 Westwoop, Switches, terminals and the like. 

20.56] Ferranti. Roller bearines.* 

29.577 Cun p, Electric strip lieht reflectors, 

20,591 WesrERN Evecrric Co, Power control system for automatic switches. 

S:pt-mber 12. 1913. 
Flip valve tor pumps and compressors, and more 


(2/5/13, Gormany.)* 


20,641 A.-G. Brown, B^vge' £T Cir. 
Gailvanometers. 


particularly for explosion water lifters, 
20,654 CAMBRIDSE SCIENTIFIC INSTSUMENT C. & APTHORPE. 
29,663 Quain, Incandescenes filame-nt lamps. 
September 13, 1913. 


20,683 DEAKIN. Stuspending electric supoly fittings, terminating. anchorine, insulating 
and protecting: flexible wires. ° 

29.684 Matronat Evectric Time Co. & Swiet, Time dials. 

20,085 Peens. D compressors for intern combustion engines. 

20.703 Werc. Boiling base for a steam coogcor heat.d by electricity, 

20.704 Wese. Electric kettle. 

20.729 Joyce & Sracnorerr, LrrtrrgD. 

20.725 D.Bs^n. Holders for incandescent lamps. 

S:pt-mber I5. 1913. 


20,773 CaME*^N. Automatic telegraph systems.* 

20.779 Ensen. Galvanic filter-cells. 

20.789 Sig:guz Bros. Dynamo Works. (Siemens Schuckertwerke C.m.b.H., Germany). 
Pumps. * 


20.792 PRENTICE. 
20.798 Orto. Establishine synchronisation 
France.)* 
20,899 ird lenition devices for explosion or internal-combustion engines, 26/2/13, 
unrary.j* 
20.806 Miles. Production and radiation of electrical occillations.* 
20.821 Darmois & Lepranc. Vapour electric apparatus, 


20.822 TiET;EM, Multivi» tslophony.* 
20,832 MclNTosH. Syst-m ot automatic train control. 
September 16, 1913. 
Electrically operated winch, * 
Telephone exchanee systems. (28/10/12 


Operating electric switches 


Electrically igniting miners’ safety lamps. 


El:ctrical cookine apparatus, 
by means oi electric waves. (16/9/12, 


20.853 CAMPRELL, 
20,856 ZIVRGSTENSKA BANKA V. PRAZE. 


Austria)’ 

20,870 Stemens Brus. Dynamo Works, LypaLL & Brooks. 
from a distance,” 

20,878 Cowper-Coles, P:07c7% for the electro-d»position of iron. 
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Marylebone (London). —The revenue account. of the Borough 
Councils electricity supply undertaking for the quarter ended June 
30 show a record increase of 30-04 per cent, in sales of current. to 
2.203.641). 


ow io 


private consumers—2, 865.790 units (against 


The units supplied for public lighting were 200,246 (against 209,378). 
Total revenue for current Was £32,617 (£28.457). Phe increase in out put 
for the first 10 weeks of the current. quarter is also in excess of the 
corres ponding period last year, The average price realised for the June 
quarter. was 2:385d. per unit (against 2°66Sd.), Expenditure was 
£14.821 (£14,026), or £15,313 (£14,847) including sales and publicity 
department, an increase of £465 in expenses, against an increase of 
£4,160 in receipts. Costs per unit were F165d. (1-4414.) acdecrease of 
19 per cent. 

The general manager (Mr. A. H. Seabrook) points out the important 
effect a large increas: in output has in bringing down average cost, To 


deal with 30 per cent. more business has cost practically nothing beyond 
The net cost of the sales and publicity 


the expense of extra fuel. 
department (excess of expenditure over direct income) was £492 (£821). 


Total revenue from all sources was £37,382 (£32,044). and the balance 
available to meet capital charges, depreciation, &c., is £16,000 (£12,708), 
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O lighting svstem, the details of which are constantly being perfected. 
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COMPANIES’ MEETINGS AND REPORTS. 


CLEVELAND & DURHAM ELECTRIC POWER CO, (LTD.)—The report 
for the year ended June 30 states that during the vear the capital ex pen- 
diture amounted to £12,396. The gross. profit. was £33,225. compared 
with £25,784 for the previous vear. After providing for debenture and 
other interest, the net profit is £14.225, against £6.720, which, together 
with £3.589 brought forward, gives an available balance of £17,814, The 
directors propose to pay a dividend of 4 per cent; on the preference shares 
(£13,348), to transfer £2,000 to depreciation and renewals account, and 


The connections to the system at dune 30 
A further 


to carry forward £2,466. 
aggregated 55,133 ine. increase of 6,704 m.p. during the vear. 
15.000 n.r. has been arranged for, 

DRAKE & GORHAM (LTD.)—The directors! report for the vear 1913 
states that after payment of all charges. including bonuses due to statt, 
there remains a net. profit of £10,268. 5s. 6d., which, with £1.607. 12s. 10d. 
brought forward, makes a total of £11,965. Iss. 4d. This it is proposed 
to appropriate by paying a dividend at rate of 5 per cent. per annum 
(against 41 per cent. in 1912), absorbing £6,250, by writing off balance 
of underwriting commission (£4,000), and carrying forward €1.715.18s.4d. 
The steady increase in turnover has been maintained, and encouraging 
reports continue to be received concerning the efficiency of the firm's 

The 


scope of the wholesale department has been further extended, and orders 


and profits have increased, 

MARCONI'S WIRELESS TELEGRAPH CO. (LTD.- At last Frilav's 
meeting (as we predicted) the shareholders unanimously approved the 
issue of 200.000 new ordinary shares of £1 each, to such persons, firms 
or corporations, at such times, and at and npon such price or prices, 
terms and conditions as the directors think fit.” at the price of £3. 5s. 
(or £2. 5s. preminin), Mr. Marconi presided. and Mr. Godfrey C. Psaacs, the 
managing director, said it was the intention, as they had been informed 
hy the circular, to make an immediate issue of 250,000 of the shares, and 
offer them to the shareholders at the price of £3. 5s. per share, Of the 
remaining 250,000 shares, part will be issued for cash, in connection with 
the arrangements which have been made with respect to the shares to 
be acquired in the Cie, Universelle de Telegraphie et "Telephonie sans Fil 
of France (the owner of the Goldschmidt system), and the balance would 
for the present remain unissued. Wireless telegraphy (he proceeded) 
had become an important industry, and the policy of the Marconi Com- 
pany aimed at conducting that telegraphic business for its own account 
wherever it was possible, Considerable progress had been made in that 
direction in. recent times, and a number of important concessions has} 
heen secured. Negotiations were pending with other companies, and 
would doubtless be broneht to a satisfactory conclusion in the very near 
future, Given efficient management of the company's affairs during the 
next two or three years, he was confident they would own one of the 
biggest and most important industries in the world. They were acquir- 
ing a large number of shares in the Cie, Universelle de Télesraphie et 
Téléphonie sans Kil. which company owned the rights throughout the 
world, with the exception of the interior of Germany, of Dr. Gold- 
schmidt’s high-frequency alternator and other wireless patents. Al the 
shares in the Cie. Universelle de Telégraphie et Telephonie sans Fil. 
which were previously held in Germany. passed into the Marconi Com- 
pany's hands, and all the German directors retire 1 from the board, They 
hoped. to secure the whole of the important business in wireless tele- 
graphy Comprised in the programme of the French Government. [t was 
probable that the Goldschmidt: patents for the rest of the world would 


become the property of the Marconi Company. 


st 


NEW COMPANIES, STATUTORY RETURNS, &c. 


NEW COMPANIES. 


ASTER ENGINEERING CO. (1913) (LTD.) (131.318).—Wey.. Sept. 30, 
Capital £80,000 in £1 shares, to take over business of Aster Engmeerimngu 
Co, (Ltd.), and to carry on the business of manufacturers of internal- 
combustion engines, motor cars, railway appliances, electrical goods, &c. 
First directors are J. B. West. M. Cherrennet, F. R. Meade, A. Monard, 
G. M. Bertault, S. D. Begbie and Lieut. A. M. Willoughby, R.N. 


CONTINUITY JOINT & TUBE CO. (LTD) (131.352.)—Her. Oct, I, 
capital £5,000 in £I shares, to carry on the business indicated by the 
title and that of clectrical engineers and contractors, suppliers of elec. 
tricity, &e.. and to adopt an agreement with J. H. Jackson. Private 
company. First directors are J. H. Jackson, P. H. Farrineton and F. 
Verheyden (permanent original directors Reg. office: 27, Nt. Mary 


Axe, E.C. 

FORWARD ELECTRIC CO. (LTD) (131.359).—Rew. Oct. |]. capital 
£2.000 in £1 shares, to carry on the business of electric engineers and 
contractors, suppliers of electricity, We. Private company. First 
directors are €. H. Twigg, C. Cutt and H. H. Hooper, Reg. office ; 
Fountain Works, Lennox-street, Birmingham. 


F. L. MITCHELL & CO. (LTD.) (131,357.)—Reg. Oct. J, capital £1,000 
in £1 shares, to take over the business of an electrical engineer and iron- 
monger carried on by C. W. Coverdale at Peckham as P. L. Mitchell & 
Co., and to carry on same, and the business of vendors of electrical 


office : 


capital ix £50,000 in £5 shares. 
as paid. 


Aug. | gives eapital as £2,000 in £1 shares; 
£2.000 paid. Mortgages and charges: Nil. 


fittings and appliances, manufacturers and importers of “ electrolite ” 


specialities, electric pocket lamps,  &c. 
directors are F. L. Mitchell (general manager) and T. W. Mitchell. Reg. 


Private company. First 


I88, Rye-lane, Peckham, S. E. 


RENEW ELECTRIC LAMP ©O. (LTD. (131,339).—Reg. Sept. 30, 


capital £5,000 in £1 shares, to take over certain patents, to carry on the 
business of manufacturers of and. dealers in metal filaments, met 
filament lam ps, &c., and to adopt an agreement with C. Ellis. F. Harrison, 


F. L. Harrison. and 
directors are C. 
Rey. office: 12, Lawrence-laine, Cheapside, E. C. 


Mrs. €... A. Harrison. Private company. First 
Ellis (permanent), H. Dickson and L. A. Thomson. 


' STATUTORY RETURNS. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)—In return to Sept. 18, 
All shares taken up. £50,000 considered 


Mortgages and charges nil. 


HENLEY’S (SOUTH AFRICA) TELEGRAPH WORKS (LTD.)—Return to 
2.000 shares taken up: 


MALAGA ELECTRICITY CO, (LTD,)—According to return to July 22nd. 


capital is £57,000 in 10,000 ordinary shares of £5 cach, and 7,000 deferred 


shares of £} each. All shares taken up. 
shares. £50,000 paid. £7000 considered. as paid on 


Mortgages and charges: £34,130. 


£5 per share called up on 10,000 
7,000 shares. 


RECEIVERSHIP. 


RIDINGS ARC LAMP CO. (LTD.)—Notice of appointment of F. Raw- 
linson, 46, Liscard-rad, Seacombe, Cheshire, on Sept. 23, 1913, as receiver 
under powers contained in debenture dated. Nov. 20, 1912, has been filed. 


CITY NOTES. 


nmn 


MEMORA NDA (Oct. 9).—Bank rate 5 per cent. (since Oct. 2. 1913). 
Price of silver, 284d. per oz. Consols 721—173 for money; 73—73$ 
for account. Consols Pay Day. Nov. 5; Stock and Shares Con- 
tinuation Days, Oct. 13 and 28, Ticket Days, Oct. 14 and 29. 
Pav Days. Oct. 15 and 30; Mining Shares Carry Over Days, Oct. 27 


and Nov. 10 


CALCUTIA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the five weeks ended Aug. | amounted to 
1.443.028, compared with 1,286,575 units in the corresponding five weeks 
last year. The tigres for the four weeks ended Aug. 29 were 1,267,739, 
auainst 1,147,697 m 11912. 

CALCUTTA TRAMWAYS CO. (LTD.) 
interim dividend at the rate of 5 per cent, per annum (2s. 6d. per share), 
tax free, on the ordinary shares for the past half-year. 


CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.)—An interim divi: 
dend at the rate of 10 per cent. per annum (less tax) has been declared 


—The directors have declared. an 


pavable Nov. I. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)J—T he directors have de- 
clared an interim dividend for the six months ended June 30 at the rate 
of 6 per cent. per annum (tax free) on the ordinary shares, pavable on ant 
after 23rd inst. The dividend is at the same rate as last year. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)-—The directors have declared 
an interim dividend for the half-year ended June 30 last at the rate of 
5 per cent. per annum (tax free), payable: Nov. | next. The transfer 
books will be closed from the I8th to the 31st inst., inclusive. 

LISBON ELECTRIC TRAMWAYS CO. (LTD.)—An interim dividend of 3 


percent, (tax free) has been declared ou account of earnings of the current 
vear, pavable Nov. 7. 

LIVERPOOL OVERHEAD RAILWAY CO.—The directors have elected 
Mr. Joseph Uttley Hodgson to a seat on the board to fill the vacancy 
occasioned by the retirement owing to continued ill-health of Sir W illiam 


B. Forwood. 

NEW ISSUES.—The British Columbia Electric Railway Co. and Van- 
conver Power Co. (Ltd.) have invited applications during the week for 
£650.000. $! per cent. perpetual guaranteed debenture stock of the 
Vancouver Co, at £88 per cent. 

Applications have also been invited for an issue of £500.000 5 per cent. 
consolidated. mortgage debentures of the Buenos Ayres Lacroze Tram- 
way Co. at £88 per cent. . 

The Newcastle-upon-Tyne Electric Supply Co, (Ltd.) is inyiting appli- 
cations for an issue of £400,000 5 per cent. second mortgage debenture 
stock at 95. 

During the week the Cleveland and Durham Electric Power Co, (Ltd.) 
invited subscriptions for £130,000 5 per cent, first mortgage debentures 
at £971 per cent. 

SAO PAULO TRAMWAY, LIGHT & POWER CO.—A dividend at rate of 21 
pr cent. has been declared, payable Nov, |, 

SUBMARINE CABLES TRUST.— Notice is given that on the 15th inst., 
the coupon due on that date will be paid by Messrs. Glyn, Mills & Co» 
67, Lombard-street, ELC, 

UNITED RIVER PLATE TELEPHO NE CO. (LTD.)— hc directors 
an interim dividend of 3 percent. on the ordinary share capital 
for the half-year ended June 30. 


announce 
(tax free) 
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ELECTRICAL COMPANIES SHARE LIST. 


| 


METAL PRICBS.—Mesars. J. B. Garnham & Sons, 132, Upper Thames 
street, London, E.C., quote under date Oct. 8 the following as the 
present basis prices of | fa Last NAME aros * RATS DIVIDEND 
—— .. New MrTars. per Ib. per ton. || = Deno : . ae s RENTI Dae 
PN Solid Drawn Brass Tubes... 9}d.| English Lead............£20 2 6| —  |——— "A mI 
o trolt Solid Drawn Copper Tubes Ilid. | Snelter ................. £21 7 6 
any, Fw Brazed Copper Tubes ... 113d.| Antimony .......... 30 (í i 
Mitchell. Be Brazed Brass Tubes ...... 101d. "erp Electricty buppiy: E s d 
| Bram Wiro eene BR OLD METALS. perton. || Ji 26 | Bo. ekeren Cum m a 3315 ]414 9| E. Xu 
Fu Nw? Rolled Brass ............... d. | Clean Scrap Copper...£65 0 © || 10, 6/0 | Do. 6perCent. Cum. Second Pref ....| 10 —108 | 5 14 0 Feb. Aue 
to carm op ty Brass Sheeta.................. Braziery Copper Scrap £60 0 0 i St. 44% | Do. 44 perCent. Deb. Stock (red.) ....| 95 —98 | 411 9] Jan, Jul 
| | 5i 4/6 | Brompton & Kensineton Elec. Sup. Ord..|  8)-~-? | 5 1t O| " March ^ 
aments, Me Copp?r Wire................- n Old Brass, clean ......£42 0 Off 5) 3/6 | Do. 7perCent. Pref........... M ai—ap |4 0 9| Ma Sept 
Is. F Hans per id Old Lead, lesa 4 lbs. St. | 4% | Central Elec.Sup.Co.4% Guar. Deb. Stck.; 94 —97 |4 2 6 E Dec 
mpany. Fe Copper Sheets............£01 0 0 OCWt. eese. EIS 0 0 5, 2/6 | Charing Cross (W.End & City) El.Sup.Co. 4} -5s |50 0 guns: pe 
à Tene 5| 2/2 | Do. 44 perCent. Pref. ...... esses e| 44-46 |417 3| Feb, Aue 
«C There St. 1% Do. 4 per Cent. Deb. Stock (red.) ....| 90 —92 14 7 0 Jan, July 
: = Sues : m SE 4495! Do. 4$ per Cent. Deb. Stock (red.)....| 9? —101} 4 9 O ^: 
m 2/3 | Do. City Undertaking 44° Cum. Pref;  34—4  ! 5 12 3| Jan, July 
: si 3 P din | E id eu ee a -5 500 March 
ELE | o per Cent. Deb. Stock (red.).. —97 |413 0 
dico CTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. | St. | 4 A Chiswick Elec. Supp. Corp. Ist Mort. Db 87 -%9 | 5 090 Tunes. Dec 
TS E | 10j 6/0 City of London Electric Lighting Ord...) 164 -12$ | 5 3 O| Feb, Aug 
ae T Week 5 Ine. or Dec. AE st. EN BE Ed nt cum. ETT eee aye —13 1412 3) Jan, July 
a ee E | veks, | Amount. | 7 j 44°% o. 4j per Cent. 2nd Deb. Steck (red.)i 99 —101,4 9 Of Jan, July 
eRe > : Ere —— uos ^o 5/0. | County of London Elec. Supply Ord.. 113—121 | S 6 OjFeb, Aug 
unm" it { . i 3 
S SINE Aberdeen Corporation... Oct. 1 1604 + 125 118 . 31063 + 1998 | St.| 44%! Do. A per Coni Deb. eui (2i iul 4 e o Mate FP 
Anglo-Argentine ........ Sept. 32, 55030 + 3,170. 39 . 2,152720 + 180,221 || St.| 44%! Do. Second Deb. Stock. un] oa Zioa 9 0| May, Nov 
M Ashton-under-Lyno...0.. Oct. 4 ^ 482 ^ £4. 28 | 12579 + 89 | 8| .. | Edmundson's Elec.Corp-Ord;..:sc] d eee ws 
vise Ayr Corporation ssc a 45 020) * 38. 20 | 10.45 $ 1349|| 5] 6% | Do. 6 per Cent. Cum. Pref...) 4 -h lei ol ane NS 
Dm Bath Electric Trams, pu. » 1 10681 + 162 40 ' 39,648 -+ 3,069 | St | Do. 6per Cent. Non-Cum. Pref. sop HWu-2 | May, Nov 
"x Birkenhead ........ 5^ 8$ £278 + llà! 27 35294 + 3.667 5 4i^5! Do. 4$ per Cent. Ist Mort Deb. (red.). 8) —82 | 5 £0 i 
pau Birmingham Corporation. | 4 12,773 + 1,655 27 311.960 + 25,031 5 3/0 | tFolkestone Electricity S Co.Ord...| 48-43 } 
EM Blackburn Corporation .. 2 — 1 133) + 209, 27 36458 F 305 || 5 26|fDc Spe cum Bi erum se eae | Moe 
Bolton Corporation...... " 5 274 + 210) 27 74.659 + 4,329 || St 44°%! Do. 44 Ist Deb. Stock (red.) .......- eyo}. ago ea ae 
Bournemouth Corporation” 1, 2,203 + 331,926 61.23 + 7.234 || 5| 5/0 | Hove Electric Lighting Ord ub “ace fe 1 3| At OH 
Bradford Corporatlon ... | 4 636 + 639. 27 | 162379 10200 || St.| 44%] Isle of Wight E. L. & Bon sc" By 92 [418 9 | PI Oc 
Brighton Corporation ... ,, 5. 1,134 + 139) 27 , 33078 + 2,223 a 410} Kensington & Knientsbridee Ord... | 513 6 dé 
"TIT Bristol Trams & Carriage — , 3 8804 + $30 Is 324893 + 44.327 NE Sis d Bo. e er Cen bot Pref e eres i5 isi offer f 
. hd n. " : e UU TN ei go? | Do. 4 per Cent. Deb. Stock (red.).... ; 
as fer purton Corporation ....; ,, 5 .296 + 2 27 7,9602 + "338 St "t «Dos, rr eet. Deb. Stock (red. Hill SY ihe ne 
hee te thre! oaren PAS "n $ jl 3160 + 29 23 37,237 + 1,414 Co. (Joint Station) 4?5 Deb. Stock (red; 87 —990 | 4 9 O | April, Oct 
Camborme Ride ee M 4 873008 +RS 172  .. D ME St. TG Kent Elec. Power Co. Irred. Deb. Stock..| 74 —78 | 5 15 6 | Jan, July 
Cardiff Corporation...... ,, 6 2,959 + 387 24 66,999 + 7534 5 3/0 pd Ero Porc mun it b PIT p Mss bl 
Centra, London Railway | 5 — 4 4439 = B3) 40 191755 + 8159 || Stl 4^5 | Do. 4 per Cont. Ist Mort. Deb.......| 89 Lo dp sou Mar PE 
City & South London Rly. 5» 4 25M — 421 49 111055 - 10,556 || 5| 2/0 | Metropolitan Electric Supply Ord.......| 3 - Manes gay 
Cork Electric TramsCo...| n 2 — 0537 +o 7] 33 — |»B0 +o o Ec e dicas a ce 
orden seenerecensan ea S:pt. 20 1733, — 40 25 | $3,335 ;— 4,807 || St. 44° Do. 44 perCent, Deb. Stock Ist Mort..| 96 — "STE June; July 
Dover Goer inn e] oe NE M . . oe és St.i3 "0 Do. 34 pzr Cnt. Mort. Deb. Stock(red.}] 79 —82 14 5 3j Jan, July 
3T Dublin & Lucan Railway ost!” 3 i4 = 707 $id | 2.833 + St apa Mie ond Mot Deb. e | er a 
UU > u n nite EE E E 2: 3 3,721 PS 32 an = 1 m «cc t 1 n t! n. : m . 
C aea a E a a LET T CES SEE IHE 
i pene coundi S y H | SOT (TO O85 te? 27392 ,— 932 | 10 6/0 | Notting Hill E. L. Co. 6% Non.Com.Pref.| 10 —102 | 5 11 6 im 
Erith «eee eren T MET iF SO 327 2374 + 1475 5| 3/0 | Oxford Electric Ord......csesececnvess 5j—6: |510 0 M 
ri Exeter Corporation es op 034, 37, t 53, 27 | 9.709 I+ 452 5i 2/76| De. SperCent. C Pref rome arch 
e Glasgow Corporation...) ” 1 oi | Ep 49 . 361019 «p. 2498 | -SE |-45: Do 2n Boils ref. sesen vue an a —51 (413 01] Mar. Sept 
Glossop Trams ....«....] YO 4) 1391+ — 16! 40 | 5.214 | — 576 | 5] 5/0 | St. James & Pall Mall Elec. Ord: .....- e dq T = : 
Gloucester Corpn. . s Ww s53^|u 49d n. | | 5 3% | D xn Cont. Pret ec.Ord........| 9 —93 |S 5 O07 Feb, Aug 
" Gt. Northern & City Rly... | - | M | T i i F | oe St | 31"; Do. 3} pe Ce t Dab Stock ir £y sce DN ae 5 0 O Feb, Aug 
i *Halifax Corporation ..... Sept. 30, 2208! + 251 26 57,553 l+ 1.405 4 ae South L zi Electric S Spl A ). 2) —851 4 2 0/ Jan, July 
o Hastings Elec. Trams Co. | Oct. 2, 1,217; + 233 $40 33176 (+ 3204 | st |n D pd e F rd..... 201-31 [6 17 6 April 
Hong Kong ............] „p 4, $12,010) + $332! $40. $416,957 |~ $22,991 1 v scuti Mis 3 Ele. te ED Tee 96 —9) jS l 0 T 
er HOT een eee » 4, p + 228 27 ` 53418 4 3,746 110/8:| Do. 7 per Cent. Ist Pref Moi a pict, 82 9 E AUS f 
bs On...» c . ae ee uis ea / mL ea AER Te a 
Ilford District Council ...| ,, . 4| 458.) + 4! 29 13x51. ocio Go c is Dus red esse E eT. 12. Ap Oe 
Ilkeston District Council .| ,, — 1 47) + 23! 27 | 3607 |t 617 S 5% | Do s cnt Prelex 4809. in Cert: D us "e April, Oct 
Ipswich Corporation ....| n 4| S051 + 52, 22, 1x49 + 49 ud e c BM DUC d cdi m ri A. OE 
ane E aes gam , 4 376 © g ELD dicti E 5 pr 
Kilmarnock Corporation .| „ — 4 180 | js js | 3:0 | 2 21 E 267 i oy? pude. & MU E Co. 5% Db. St| 97 —93 | 5 1 0 < 
Kirkcaldy Corporation .. . x : = dE : a Wee tt E = ACE Stations..| 1-*—1, | 6 Il 0| May, Aug. 
Lanarkshire Trams Co. ..| , 3) 2,117 | + “goa, 39 | 65.251 ‘+ 8055 $3 273 | Do "tb ce Ci ee ---| 85-9 |511 0| Mar, Sept 
Lancashire United ......| „ — 1| L791 | + 366) 39 | 60.668 i+ 6,953 Mj old o E eae 4 5 9/ Jan, July 
Leeds Corporation......., » 4| 8773! + ll: 27 | 225,926 I+ 15,313 
Leicester Corporation ...| „ 4; 2,956 | + 381 40 i 111,776 '+ 10,598 
n ra iE a M ee Electric Rail 
rporation.....!  ,„ | | I5 23 3,71 ;. 
Liverpool Corporation ...| Spt 4 | 13,554 | + 1,539 |. $32 | 19,189 Hm 22 ectric Railways and Tramway; 
Liverpool Overhead Rly..| Oct. 5] 1712| + 153 40 ' 03,73) | 5,343 Bath Elec. Trams Pref. Ord 
Llandudno&ColwynBayR.| n — 3| 202| + 25) 44 | 16217. [+ 1,396 0/6 | Do. Sper Cent. Cum. Pref........... z April 
*London County Council .| Sept. 24 | 43,208 | + 2,773 | 25 1,092,277 |+ 24134 44%| tDo. 44 Ist Mort. Deb. Stock (red.).... A a date Joly 
London Elec. Ry. Co.....| Oct. 4| 12810 ; — L210 ' 49 , 540,250 ^ 2,570 4402| B'ham Dist, Power & Trac.4} 13tDeb,Stck 6 0 Oj April, Oct 
London United ........ » 3, 2005) - 941 40 254100 |+ 3,409 a°] Bristol Tramwavs & Carriaze Od n. : e oe ae 
Lowestoft Corporation H A 4 | 219 | + 26! 3l | 29 + 26 iol 49? | Do. Cum. Pref "X 6 8 O| Feb, Aug 
Maidstone.......... es. SEDE MS | "reps ced certe Mee ade o Spa d ps Cub Des a. SOLE Gd ne ; 2 10 0 a 
Manchester Corporation «| „` 4) 18428 + 1327: 2} ; 47045 | 21659 || St. | “2 | BritishEl-ctricTractiono’4PEOrd.NonCmn $49. Febr Aue 
ML NAT E " 1 238 P | 49 | 82,310 "E 5023 st] 22 | Do. Def. Ord. St.........- MR i June, Dec 
ropolitan Dist. Kly... a 4 2,420) — 55) 40 51 907 : a WR TRU LUE S dr Pa un 8 " 
Dp D MEN IDEE Iu ea per 6 18 o | Feb,” Aug 
Newcastle-on-TyneCorpn.,  ,, 4 5077 + 691 26 ! 139.12? | H 11,893 Wl St | s% | Do. 5 per Cent. Perpetual Debs... ...- 612 0 T 
Newport (Mon.) ........, 4, 4 733 + 85, 27 2)042 + Lo% | St| 44%] Do. 4} per Cent. 2nd Db. Stock...... 211-01 DEB: CE 
Northampton Corporation, u 3 637 + i3 52? ' l160io + 1022! St. | 3. Central London Ordinary Stock........ 211 D. May, -Nov 
Oldham Corporation Ed 4 .$ 220 + l|) 28 ' 62410 tk 4,03 | St qo? | Do, Gtd. Asentel Ord. Stock ...... 4 9 9; Feb, Aug 
Perth (N.B.) Corporation.) „ — 1; 194, do 2) , JXe5» | ‘lod [| St. | 47 | Do. 4 per Cent. Pref. Stock... iilii AE ae . 
Perth (W.A.) Elec. Trams!  .. |. E s » ^ Se | 4%) Do. 4} perCent. Prsf..... sl. mds 2-04 eee A 
Portsmouth Corporation .| S:pt. 27 — 2478 + 514, 26 ; 61037 |t 3,438 BEL Me oy SOLE AGERET od SUCRE 44 3 T 
Preston Corporation .... Oct. 1 926 +  lJ| | 22, 24404 ‘+ 1.355 || St! 29 | Do. Deferred Stock..... 4 16 6 T 
Rotherhain Corporation . „n l 1062. + glo! i20 | 26213 ^ 6,857 | St. 4^ Do. Gtd. Assented Df. Ord, Stuck. .. E ra Feb 
Saltord Corporation .... m e 5,2)9 + 20, 27 + 142,763 ‘+ 5,549 | s 495 Do. 4 per Cent. DobSi iredi ess 1 d 5 xoi 
Shanghai. . ees, T $129,000 + $2422 39 $672,453  4-$85.129 | e City & South London Rly. Con. Ord..... Jan, July 
Sheffield Corporation IA i 5 7.2/8 + 24 $32) 2)2915 + 17,929 EA do Do. SperCent. Pret. (1891)..... oa) 2 eb, Aug 
Singapore Trams ....0.4) gy 4) SlZeil +2013 | 4) $1/od21 + $90,905] St | 5% | Do. (1876). seen aon D TEC. NE 
Southampton ...... eno = I -> TE W SEIS» |. Dos (11h escasos secas EROR M TES I 
Southend Corporation ..| „° 1' 1052|  325| 27 ' 22182 j+ 4,745 f St’ 5°) | Do. Wires pen Neb ROO QNM S DUE pin cg 
St'lyb’dge,Hyde,&c., JtBi , 40 823! + 100] $2? 22902 lp 44 | St 4 Do. 4 per Cent. Perpetual Debs eb, Aug 
StOCK DOM b aces ens c was z ; : Em 2x Du l| 10. j j}Gateshead & District Trams Ord ess. o : A A May, Nov 
Sunderland Corporation. . j 5 1,401. + 8> | -27 49.249 + 4,453 | IA ! Hastings & District Elec. Trains O d.. ace 3 16 re 
Sunderland District ....: p l $9360 + 10l ! 48 26499 + 4o: 7: i; too: 6) Cum: Pref v kh eee ee 7 i , Mar, Sept 
Swindon Corporation .... i l loti + 24 ; i20 4o9lJ + 331 | 10 ra ” | [mperial Tramways oe nuce piace, ' Apri et 
Tyneside Tram. Co. ....-, p l SJl + 64 | 14 7452 + 544 | RU 6"; Do. 6 pr Cent. Prof. eu p 3 Ti 0 Mar Sept 
Wallasey Corporation. BM ” 4 L233! + 193! $227 ^ 34.626 i+ 3,233 | t. | DO Do. 4$ per Cent. D: Bee, 73 —79 l4 0 ar, Sept 
Walsall Corporation..... s 4 —— 6/3 + — 801] 40 — 2453/5. + 1/92! Sie ate | For Thanet E. Ta Lt Spor Cab Piel] Bacon bs 14. Ob ME B 
Warrington Corporation..; S:pt. 25 4541+ 31 |! 26 11,497 + 304 St. ! 4% Do. 4per Cent. Deb. Stock... .e..c0-. 73 7a 2 6 ru T 
West Ham Corporation ..; Oct 2 2,837 ^ + 209 | PAS) 72,92/ + 2,177 {| 10! 6/0 | Lanarkshire Tramways. cccsccecevesess 9} —10} 18 9 x Ju d 
Wolverhampton Corpn... v l 1183 + l7) .. T [ St. | 5% i Lancs Utd. Trams 5°o Prior LisnDeb.Stk | 77 —s1 J 6 jan, J i 
Yorkshire W.R. Trains .. ,, o 1,423 + 82, 40 93,110 + 6,274 li St. | 4"$ aa EE 4' 2, D». StoCK sss os :| 9i 6 9 : d 
eh. f EDS es St. 492 o. per Coat. Pref. yee aces e n 73 e 
SLM C NUR ee p rg rp ye es SA oh St. 495 London United Trans 4"51st Mt. Db. St]. 6) 2 Jan : July 
(a) Thes» comparisons are with tha corresponding p riod last year. * Partly electric il. | St.| .. Mersey Con. Ord. Stock...........uu. 4 = Feb. Aug 
$ Minus 3 days. il Plus 3 days. q Plus 2 days. Bas 44% ued ale nur Tti Deb. eet 82 4 6 Jan, July 
2 594 o p?r n D OCK. 8: 3 J 
recs ipt; on the tramways and railways St. 14% Metropolitan Railway Consolidated . a 43) ae i ^ Feb. UE 


ł Minus 2 days. 
BritisH ELECTRICAL FEoBRATION, —The tram: 

owned by the companies included in th» British El- ‘ctrical Federation for the week ended 
Sept, 25 were £42,231 (increase £3,493), Tn» omnibus receipts were £13, 633 Te 
£12,401), Upon such of the serviczs as were working both last year and this year the apos 
ncrease for the week was £3,914. : * No allowance has been made for accrued Interest or redemptions) ( f Ex Dividend, 
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ELECTRICAL COMPANIES’ SHA 
HEA -— MPANIES' SHARE LIST.Continued. 
; Wed. rer cent.| DIVIDEND 
___,DEND , Divi Price , *Ras |p 
=| Lxx Oct.8 | Yietpep.| Dus. G DEND NAMES A bar per cant.| DIYIDEND 

S" Electric Railways and Tramways— Continue £ s. d D : et 8 Ymips | DUR 

$t | Metropolitan Rly. Surplus Lands Stocks.! 59 —6l | 4 10 0 ! F^, 100. Telephone. 

S Do. 3} per CentPreference..........] 78 —89 |4 7 6| Feb Aug 2$ |tAmer. Telephn & Telegh. Cap. St. E Re 

St ah Do. 3j per Cent. “A” Preference....| 76 —78 i499 Feb, Aug p++ | 4% | Do. Coll. Trust $1,000 4 WARME 123 —130 [6 3 0 i 
t. Do. 3$ per Cent. Convertible Pref.. 2 7E —8 4 9 9 Feb, Aug ' 49, Do. 4% Cons. Bonds 1936... nt. Bds. 92 —94 |4 5 O0 | Jan, July 

St Do. 3$ per Cent. Debenture Stock. 83 —85 |4 2 6 Feb, Aug [St. 59; Angic-Portug'se Tel.5% 105 —107 |} 3 14 9 : 

3y 7 nee 3k pe per Cent. “ A "' Deb. Stock = B) —82 14 6 0 hu july 5 5/0 | Chil Aere Ist Mt. Db. Stk. in a : té 0 Mar, S33 

ee e t r ; ‘ es o’ "a E na BO! te + — . 

St. % Do. is E dd Drd... Did | E Feb, Aug LO M o cone Ist Mt. Con. Bds...| 87 —8y |512 0 August 

St. 384 ay i AE e dii (Int. Guar. by | 7 0' Fib, Aug l 0/6, NOS S per Cent Pre Orap eanais ti—! k : M : Nov. 

n — Je 1 ee | ) he ceovopaoo 
St | 3g Bs 3 EC E IE Rent CEA um NE. Pat Aug 1 We eee EIE E yr. Bnds. ... ++) 99h 1028 29 5) cee ade 
. 4per Cent. Midland Rent-ch : MK Jan, uly 0/73 Doe ae muere EA — 5 801!A s . 
St. Do. Cuar. Stock 4 per Cent. .—. e 2 ge 4 l3 S Jan, July St. | 4% | Do. d CM Cam, Pref. -.seeene- là—13 (416 0 Abril: Oxt 
S| 64 | Bo: Sper Gent Pure. Deb. Stock cll 138 199 $79 0 ja july | § 80°] Unica Riser Pate Ora Se Stock ois] S9 [ibo fil 
Do. 4 per Cent. Ditto ...... sees 92 —94 14 5 0 j / nited River Plate Ord. n Jan, ]Juiy 
l d Potterles Electric Traction Ord. o): Jan, July S 2/6 D rd. ] to 230,000. ... 6t—7 515 0 
Woe be erent caper NES CN pe wae DE Be as cm erc gn ioi oe juu. e 
st | 44%! Du. 44 per Cent. Deb. Stock........ ees |5 6 0. May, Nos | i eie 1014—1033 4 7 O| Jan, Juv 
Il S tet, Bice. Trams & Ltg. Go Cm. Pref, Bz, 80 0 May, Nov Financial In 
St. Do. 4perCent Deb, Stoskescecssee] 09-974. [5-100 | Jans 5. 3/0 | Elec & Cen. I vestme tts. 
.. ee Be Rys. Lon. Shares..... ud. dise 7 ! Jan, July f 10 | 3/9 |tGlobe Telepach & Trt. oe Cum Fret, mu 6 17 O| Jan, July 
0 y TGS boca see ea e von MN Q9 — 2 ee eeeeeeeoesecs ae d 
" j Do D Ri e | fc a 4 3 0 | 1 5 P 1 6 per Cent. Pref..... Lees eee eoe Hic 4 18 0 Sp DeM ji 
6 pee de Mi eus 12) sss 831 —921 612 6 | Tune Dec o marine Cables Trust (Cert.)... eese. 124—127 414 3 April on 
p r re ec rams, Ord.. [E REI PUE d 
1/6 | Do. 6 per Cent. Cum. Pref.. Ora. 31—31 | 406 March Colonial and Foreign Electric 
St. 144% | Do. 4i per Cent. Ist Debs... scis] 81 —85 15 6 0 Jan, July | 5 2/9 | An Railways, Tramways, &*. 
g : glo-Argentine 5% 
Electric Manuacturing, &c. | g5 29 | De. Shs Eines Cum Ist Preceded eu db ee 

St. 4j/6, | Anchor Cable Co. 44% Deb. Stock......| 95 —190 4 9 9 Stel pe Do sed ee la 2. 0. dom Dee 

l on ‘Do By Meter Orden aoe "eese. Ti " "d 7 5 aj Do. afte Bob Stock. snes SERS pe 03h : i" 3 June, Dec 
O, j "EL ge oe : . zd 4 ee 

100 Si, | Do ee Ebert mici 214 8 | April, Oct St. | 59? | Avckland Elec. Trams, $5 Deb. (red... "eot sio d da s 

1 1 Automatic Telephone M Mtg. poet Cin PE là—l& 3 d : | oe ; 26 eonan: o Invest. Ord... 71-71 Í P ; Jan. edi 
abcock & Wilcox Ord...... "ies 3 + 4 L per Cent. Cum. Pref. sub 4t—5i 3 

l UA. Do Pe nix i ue tie | SS 416 9 April, Oct [Sr 44%) Do. , 4b per Cent. Db, P Co. 9t |417 6j May, Nov 

6| 4/0 | British tulad sy Gables Or m & 4 50) im St.| 8% | British Columbia EI. Rly. Db. Ord. bes Hi T 4 8 6| Jan, p 

5 3/0 | ps 6 per Cent. Pref... sees 6 m ! : P O | July, Feb X 695 | Do. Pref. Ord. Stock .........e sss] 10? —113 9 mo Mar ce 

St.| 4^? | Do. 4j per Cent. Et Mort. Deb. (red.). T DE E, O Jan,’ July |St, 5% | Do. 576 Cum. Pret. Per. Stock ......| 99 —102 Sie MA a 

St. | 5%% | Do, % Mort, Deb. Stock -s 109 719314 2767 Jan, July 44%| Do. 4i per Cent. Ist Mort. Dbs.......| 100 —103 E eee 
| nta British L. M. Ericsson Mfg. Co. 69; Pf. "£j ii H i7 0 | Z d 44%! Do. Vancouver Power Debs.........| 100 —104 4 7 6' April, Oct 

St. | 44%| British Thoms'n-Houst'n 44° Ist Mt. Db. | 921—95] 4 io B : 3r 4)195| Do. 4195 Perp. Con. Deb. St.........| 8? —92 4 6 6! Jan, July 
3} ee | British Westinghouse 10 per Cent. Pref.. ü-—li 2 0 Mar, Sert .| 595 | Buenos Ayres Lacroze Trams Ist Mt ‘Db! 39 —101 112 3| zn 

100 0% fDo. 6 per Cent. Prior Lien. Dbs. tred.) (i 10d Re Feb, Aug [St | 6% | Buenos Ayres Port & City Tram, Ist 419 0 | Mar, Sept 

St.| 4% | Do. 4 per Cent, Mort. Deb. Stock....| 66 —09 2E s Deb. Stock scscsssecssecevece s 87—91 | 612 

Hs se En uo c. Eng. Co, Prior Lien Det Deb. Stk. k. 70}—75¢ 612 0. pias 5 2 i cts Tramways, (1 te 132,610)......, 6 m 6 3 5 ded a 

9 UO ?o Perp. Ist Deb. 5. | r3 Mo r Cent. Cum. Pref......... , 

St. 4i? Do. Perpe ‘tual 2nd Deb. Stock. US these i PUR M F 0 | Mar, Spt St. 44 ^o Do. 41?6 Ist Deb. Stock (x (red.) ee a 417 6 m Julv 
He 100 e dE ens are sincere’ m l1—1ll 6 8 2 i is n A e ce de Tram Shares ...... eee AR 4 u o an, July 
` nt | ' Jan, july City of Buenos Ayres ert -7 ve 

st 2 Daere pep Cant ucc M 4 NIA uphar ed ap aoo cor LE o an oh 
I| 1/97 | Castner-Kellner Alkali Co... ssec Sie eee ec D. Nov, May: [559,9 | Colombo Tr. & Lte. 9*o Ist Mt. Db "| 300—944 |S 3 IB June, D: 

Sta!4$% | Do. 4j per Cent. Ist Mort. Deb. (red.); 192 —105 i ? 0 | May, Nov . | 5% | Havana Elec. Ry. Con. Mt. 5% $1, 000 50 S 510 May, No 
I 9d. Consolidated Electrical Co. Ord........ | ee { 9 | Feb, Aug A year Coup. | Veri Ew 944 —98j 
i 0/7 A a T Ooa riua Ea DHT cant 13 & 0 Api Oct E 5% Hons Kong Trams G Co. 5 per Gent. 1st 5 1 6 | Feb, Au 

per Cent Pref... celere iO : ort. Debs. ... TP um 

i00 59% Crompton & Co. (Nos. 1 to 85,000). -s-z DP. | m m Map cds Trams, $h ......ueue | ans sm unt 

o "59b 5 A4 4 , y "i9 per Cont. “A” HEC i: 
9| ** | Dick, Kerr & Co. Or od Haale ipd dus ii i 4 4 0, Jan, July St. | 3° Do. 6per Cat T tm Bs E Stock.. 25 35 511 O | Jan, Joly 
5| 0/73 |} Do. 6 per Cent. ae Piifc eee Ma ; 0 0 | Sept. l 9/7; Lisbon Elec. Trams. Ord..... o MEN 811 0: Jan, July 
5| +e | Edison & Swan United ("A" Sh.) (£3 pd.) V 8 u Sept. 1! 0/7: Do 6 per Cent. Cum. Pref...........| H1 416 0 uly 
5 Ax Do. (E5 pald)ccesextexecat hs cres 14-1 oe Feb, Aug | St.| 5% |, Do. Sper Cent. Reg. Mort. Bebe. | D] aye ? : O | Jan, July 

St. $ Do. 4perCent. Mort. Deb. Stock (red.)) 53 —62 6 9 Feb, Aug S 3/0 |fMadras Elec. Trams. 69, Cm. Pref. ....| 44-5 O | Jan, gulv 

St | 5% | tDo. 5 per Cent. 2nd Deb. Stock......| 63 —63 9 0! June, Dec | St. 5% | D> Sis Deb, Stock . ie 101 5:100: 2:32.05 Jak UU 
1| "o | Electric Construction Co...» . $us |7 7 O| Mar, Sept. 100, 2» | Manaos Trams & Lt. Co. 5% Debs.......| 87 —8? 417 0, Jan, July 
l 7% Do. 7 per Cent Cum Prete. esos fe it 7 5 6 July .. | 5% |: Manila Elec. Ry. $1,000 Gold Bo di. 97 —99 5 12 0 Jan, July 

St. | 4 | Do. 4 per Cent. Perp. Ist Mort. Debs.. à za eno ee aie 100: $1 | Mexico Trams. Co. Com. St.. et ere) M eee aen 
10, 6/0 General Electric 6% Cum. Prekcsseesi|  9R—IOE | 418 9, Jan, July |=» | 5% | Do. Gen. Con. Ist Mrt. 5% 'Colá Bus] 834—91 E 16 0 | F.My.Aug, § 

St.| 4% | tDo. 4 per Cent. ist Mort. Deb. St.. p co di eee ana r 100 6% Do. 69550 yr. Mort. Bds.... s.. 93 E e Mar Sep! 
5! 5/0 | Henley's Telegraph Works Ord........ 12-13 (4 7 0) Mar, Sept | St | 44% Montreal St. Ry. Sterling 4% per Cent. 6 6 0| Jan, Jul 
5 2/3 | Do. 44 per Cent. Pret... eere » 4d 5A S 8 0 Feb, Aug Debs. (1922) (Nos. 601 to 2.000) ......| 97 —99 

St| 44%) Do. 4perCent. Ist Mort. Deb. Stock. .| 191 —105 4.3 D eb. -Aug Sé lages) Bo. doe (Nes te oC] 99.109014 00-0] Aug 
10' Sve | India Rubber Gut. Per., &c., Works Ord. J3b—l4t | l Mar, Sopt 1.0/7: | Pwth Elec. Trams Ord...... pene ee Foe 410 0 E 

Ho 20 iD E Cum Pret...... ese 9i —10H | : T. i | Feb, Aug 5| 3/0 bri id Elec. Trams. & Supply Co. 6% à [400 May 

per Cent. Debs. (red.)........-. = ae um FPhuerereresoreseres 
lj ** | National Elec. Construction Go! ree den | 4 1 O , April, Oct .! 44%] Do. 48% Ist Mort. Deb. i eae os n 510 6! Jan, July 
! oe Riaan: Westgarth & Co., Ltd., Ord.) — « i | April 100| $l} | Rio Janeiro Tram, Lt. & P.Co......... 412 9 | Jan, July 
o Do. 6 per Cent. Cum. Pref......... e zj | eis Nov M^! o Do. 30 yr. Gold Bands. 981—129} oe F,My,Aug.N 
st, 44%! Do. 4i per Cent. Perp. Deb. Siock....| 60 —e3 |7 3 0, May, Nov | 109 5% | tDo. 50 yr. Mt. Bnds................| 99 —92 419 6; Apl. Oct 
ize recu d Man Pref...) 4i—5 pec 100) $24 Sao Paulo Tramway, Lt, Power... Peo uns cies 
elegraph Construction & Maint 4 e lean o. Sper Cent. Ist Mt. uie n "d du 

100) 4% | Do 4 per Cent Deb. Phases m E ee Mar, July | St.| 5% | Do. SperCent. Perp. Cons, Deb. pus 100 —10? | 4 :8 0| June, Dec 

1/0 Vickers. Ltd., Ord... eee etn 14 oe 4 I 6 Jan, E 100, 444| Toronto Ry. Co. Ist Mt. 44?5 ‘Ste Baas. d 102 | 4 18 0 i 

K oe ES 5 per Cent non-Cum. Preference. . un | ; is E i Colonial & Fonds —99 |411 O! Feb, Aug 

(o ; per Cent. non-Cum. Preferred DE oe Dron l 

t Ai Do. 4 per Gent. Ist Mort. Db Sk. (red.) vum 22 a e pitt s| 3p | Adelaide, ph Electricity Suppl y, &:. 

100° 5/9 Do. 44 per Cent. 2nd Mort. Deb. (red.) 103 —105,4 5 9' June, Dec 21 59€ Do. peunely Ce: Gre 6% Cu. us . 441—501 |517 6 | Mar, Sept 

2t: 13% re A pr nr a ya eae Scrip., 104 —106 1414 3 June, Dec 10: 6/0 Bombay ES T. 6% Cum Beek aa OLI 4 6 6, er 

lute o. 6", Cum. Fref....... = zx n ref, .... —11 
Sb| irs | Willan: & Rotinson B- un a 14} ial 712 0 p A ao Do 2 po E Deb. Stk. (red) ....| 94 —ge! 224 2 Jan “Jul 
Se | 4% | Do. 4 per Cent. ist Mort. Deos......| 55 60 B . 5 S/Ü | Calcutt: E. ent. 2nd Mort. Deh Stock.| 96 —92 |5 1 0 
613 6| May, Nov 3! 2/6 alcutta Elec. Supply Ord...... essel 746ó—t 15 6 3 | A iL Oct 
Te'e Jo.| Dor 5% Gum. Preto eese secs 4i —51 pir 
e'ezraphs. ^^ | Calgary Power Co. 5°% Ist M ONT 417 6 d 
10 9/0 | Amazon Telegraph ........- rere ee ey, l5 : $l |tCanadian Gen. Elec. Co, Co e Bnds..| N —95 |5 7 0 2 

100! 970 | Do. SperCent. Debs. (red.)...,.. .-- . 95 97 4.5 10 1, June, Dec $34 | fDo. 77^ Cm. Pf. Stoc m. St.......| IIO —115 | é 19 0 | oe 

zh DA Aa Telegraph Ord...... wee] 62 —65 | 6 : ^ V ny Qum S% ee Electrolytic Alea CS SCUSA 117 —122 7) 8$ 15 0 | ee 
; o referred cscecesee — MTM E eT ` Ay, AE, st Mort. St s. 

$t.|30/0| Do. Detrredi. eret nec ! 23i Z 216 | F.My,AcN al} |tZond.G Gas Elec Lh Power of Baltimore St 94 —93 5 2 0 Jan, Jub 

St $$ | Commercial Cable 4 per Cent. Dob. Si Bi a 416 0 F.My.AgN $, | T82 es Pret. St M NU Em | TENE 

! Cuba Submarine Ord........- re E PII ^ | Do. xl.000 Gen. Mort. 419 Gd. Bds O o 4 eo 
10! 10/0) Do. Preference 10 per Cent... .-..---| rine eee | Feb, Aus Bee’ Bice Development Ce o Ontario Bds || 93 ~35 [EE i 
5 2/0 fDirect Spanish Ord... secure - 3t-—3 5 9 O0 Feb, Aug f St. | 5% | Elec. Supply Ce. of Vict i ario $500bds 19999. o9: RUD ae 
5 5/3 | (Do. 10 per Cent. Cum. Pref...sseseee) Of —/E | 6 $ 8 | April, Oct | Ist Mort. Deb. St oría 5 per Sen 
10 2/9 | Direct United States Cable....... i.e EM E NEU o | April, Oct | 1 0/91 | Indian Elec. Sup. & Trac. Co. Lili 871—904 | 5 10 0| Jan, Jub 
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as much as any is the fact that the amount of regular 
domestic service has been materially reduced. Apparently 
„eese. 4L P ee [E there is one domestic servant less under the new condi- 

l tions, although this has raised the figure for casual labour. 
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one that should not be overlooked. There is also a certain 
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pu a ate E Electric Cooking : Compari- less labour there was no corresponding reduction in staff. 
Winding Engines and Wind- ae he rie a This, however, is not the case. The present information 
will give the householder food for reflection, and should 
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THE natural power resources of these islands allow very 


few opportunities for the utilisation of falling water in any 
We have been warned to 
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turers and’ Merchants 
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IM Electrician morea practical or commercial way. 
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System of Money, Weights 
and industrial Section... . ..62-80 
look round for other sources of power than coal, and occa- 
sionally prophets arise in our midst who venture to suggest 


and Measures, and of | 
that the tidal waters around our coasts might be used for 

eemper this purpose. The present generation is probably suffi- 

The Cost of Electric Cooking. ciently contented with its lot to disregard warnings of this 
WHEN Prof. J. T. Morris read his Paper on electric cook- | description; consequently we cannot look for any great pro- 
ing at the recent meeting of the British Association we | vision being made either by the Government, local authori- 
suggested that 1t would be a great advantage, and add to the | ties or vested interests for the establishment of tidal water 
value of the Paper, if he could supply figures showing the | electric power schemes round our coasts. The problem of 
expenditure on coal and other items before the adoption of | extracting energy from a variable head of water such as is 
electric cooking and compare them with the costs during | experienced in a river subject to the occasional action of the 
the year which he reviewed. This Prof. Morris has now done | tide is, moreover, one of no little complexity and con- 
in a letter which we publish this week in our correspon- | siderable engineering interest. So much may certainly be 
dence columns, and the comparison makes very interes- | said of the hydro-electric scheme which Mr. S. E. BRITTON 
ting reading. The various items of fuel cost are set forth, | city electrical engineer, Chester, has succeeded in establish- 
and their total shows a marked diminution over the expen- | ing on the Dee within a stone's throw,of the centre of that 
diture which was previously required. The cost of elec- | ancient city, and less than a mile away from his existing 
tricity, on the other hand, has of necessity increased, | steam plant, which has been in operation for a period of 
though it is remarkable that, whereas the original expendi- | 15 years. Mr. BRITTON is to be specially congratulated 
ture was £7. 13s. 9d. for lighting alone, the present expendi- | because he has carried out his ideas in the face of consider- 
ture is now only £20. 7s. 5d. for lighting, heating and cook- | able local opposition, and also because he has applied him- 
ing under the special “telephone” tariff adopted in | self to the task of surmounting the various difficulties which 
Marylebone. The amount of energy used for heating, how- | have naturally presented themselves in the treatment of a 
ever, was unimportant, as will be seen by reference to the | waterfall which is influenced by the varving action of a 
original Paper. The point which will appeal to householders 
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Ea. E a mln! t piór ries. cede 
Tuis problem can be solved in two ways, either by the 


Mr. BRITTON spent a whole year in analysing the pecu- 
liarities of the local hydraulic conditions of the river Dee, | introduction of gearing between the turbine and the pro- 
and collected a quantity of data, not only from past records | peller, or by some form of electric device. 
of the operation of the old corn mill at the Bridge of Dee— | former solution has so far been the most widely adopted. 
on the site of which the new hydro-electric station stands— | In this connection, however, it should be noted that the 
but also made a number of personal observations which | steam turbine is non-reversible, whether fitted with 
enabled him ultimately to formulate the scheme which has | gearing or not. Special turbines have, therefore, to be 
resulted in the establishment of a hydro-electric station | installed for manoeuvring, while with electric pro- 
which will supplement the existing electricity works by | pulsion it is quite easy to go astern without reversing 
some 800 H.». We feel sure that electrical engineers 
throughout the country will be interested in the manner in 
which the hvdro-electric station has been connected to the 
city network instead of to the existing steam station. In the 
first place the plant has been designed so that the turbines 
will operate under a fall varying from 2 ft. to 9 ft., for 
although there is a speed variation of some 50 per cent. 
between the upper and lower limits of head, the voltage is 
maintained constant by shunt regulation and interpole 
generators, and the plant is connected with the network in 
such a way that if the demands of the city fall below the 
possible output of the water turbines the balance of the 
electrical energy is passed on to a reversible booster, through 
which it supplies either a battery at the steam station or 
another portion of the supply system. We hope that the 
Chester Corporation will appreciate the importance and value 
of the hvdro-electric scheme as an extension to the elec- 
tricity supply systems of the city. The equipment installed 
is of the highest quality, and it now remains for the elec- 
tricity department to show by subsequent records what 
operating economies can be introduced by the establish- 
ment of this interesting, not to say unique, hydro-electric 
plant as an auxiliary to the present steam-driven station. 
On another page of this issue we publish a description of the 
most instructive features of the plant, and we feel sure that 
our readers will peruse this with considerable interest. 


the main engines. 
on these premises the electric drive for marine pro- 
pulsion possesses great advantages over the steam turbine 


and gearing. Lately, however, the whole problem has been 


solution which depends mainly on the fuel question. Oil 
can be more easilv stored than coal, and though its present 
price is high it is not unlikely to be cheaper in the future. 
It is therefore significant to find that 12 mercantile vessels 
fitted with Diesel engines are 1n service, and that 25 others 
are in course of construction. "These figures may appear 
small compared with the 10,466 merchant ships on Llovd's 
Register, but they would seem to indicate that the Diesel 
engine for marine work has come to stay. 


[i ea 


Our interest in these questions is further stimulated bv 
the description of the equipment of m.s. “ Tvnemount." 
which will be found on other pages of this issue. On this 
ship Diesel engines, combined with the electric svstem of 
propulsion connected with the name of Mr. H. A. MavoR, are 
employed. This arrangement gets over fuel storage prob- 
lems, provides a slow-running engine and allows, owing to 
th? electrical regulation, a considerable manauvring power. 
One point which puzzles us rather, however, is why steam- 
driven deck gear is used. Surely this was unnecessary and 
uneconomical. We understand that no very exhaustive 
trials have yet been made with this ship, and we shall 
awalt with interest any figures that may be made public 
with regard to fuel consumption. Meanwhile we wish the 
vessel the best of luck as still another possible so'ution to 


the problems of marine propulsion. 
—— Ub» 9 «Ilii e 


Nassau Wireless Station.— Erratum.—By an editorial over- 
sight we published in THE ELECTRICIAN of October 10th, 
page 17. an illustrated description of the radio station at Nassau, 
in the Bahamas, without correcting an error into which we had 
previously fallen—namely, that it was not accurate to describe 
the station at Nassau as employing the Goldschmidt alter- 
nator. On the contrary, the Lepe! quenched spark is used 
at the Nassau station, the patents of which are owned by the 
Cie. Générale Radio-télégraphique of Paris, for whom the Anglo- 


Some Problems of Marine Propulsion. 


THE progress that has been made in marine propulsion 
during the past few years has certainly not been less than in 
many other branches of engineering, though the problems 
to be faced have been numerous and of quite a special kind. 
It might indeed almost be said that until the beginning of 
this period the reciprocating marine steam engine was solely 
used as a prime mover, and certainly the high perfection to 
which the design and manufacture of this type of engine had 
been brought made it necessary that any competitor should, 
to be successful, bring forward some very strong claims to re- 
The steam turbine, especially that of the Parsons 


cognition. 
tvpe, seemed to provide a solution. As is well known, | French Wireless Co. are the British agents.. 
manv turbine-driven ships have been built, and their em- Cable Interruptions and Repairs. 
plovment is now pretty general in the Navy and the larger Date of Interruption. Date of Repair. 

s | : i dn | Latakia—Palura ............ .. May 26, 1910  ... = 
vessels of the mercantile marine. Their use, however, gives Scalamovascsamós xu .. April21,1912 ... ee 
rise to this difficulty : The propeller efficiency is highest at redu ame aa i 25 107 is d a 
a rather low speed. On the other hand, that of the turbine Poulocondore— Pontianac...... July 5,1912 `.. — 
is à maximum at a high speed. It has, therefore, become a | hone CN NE AM 2 TE "' Oct. 14, 1913 
problem how best to combine a high-speed turbine with a Oran—Tangier eeens Oct. 6,1915 ... = 

l l Singaradja—Ampenan ......... Oct. 5,1913 ... = 3 
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Jow-speed propeller to get the best result. 


Of these, the 


It would, therefore, seem that arguing: 


complicated by the introduction of the Diesel engine, a 
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technical men. Hitherto the * Carnegie " has depended on sails 
alone for her motive power, but for her next cruise, which will 
bein the Hudson Bay region, she will be propelled bv means of 


an improved Diesel oil engine in place of the usual marine 
engines. She has now covered the whole of the navigable wor'd 


in so far as this is practicable under sail power a!one. 


New Atlantic Cable.—A contract has been entered into 
between the Europe & Azores Telegraph Co., of London, and 
the Portuguese Government with the’ object of establishing 
cable communication between the Azores (Horta, Faval) and 
North America, and between the Azores and Europe. Certain 
formalities, however, remain to be completed. 

Royal Engineers (T.F.).—Supernumerary Capt. Reginald I. 
Denham (from Northern Wireless Telegraph Signal Company, 
Northern Command Signal companies, Royal Engineers, Army 
Troops) has been appointed captain (supernumerarv) in the 
Northern Airiine Signal Company, Northern Command Signal 
Companies, Royal Engineers (Army Troops). 

A Large Battery.— We are informed by the Chloride Elec- 
trical Storage Co. that the battery described under this 
heading in our last issue was one of the Electric Storagre 
Battery Co.’s “ Exide” stand-by type. The function of this 
battery is to give a very high rate of discharge, in this case 
14.000 amperes, for a short period when urgently required. 


Panama Canal.—The water-course between the Pacific and 
Atlantic Oceans now well known as the Panama Canal was 
nominally completed last Friday, October 10th. On this 
occas'on, by means of a 4,000- mile line, the blasting of the 
remaining Gamboa Dyke was accomplished from White 
House, Washington. by President Wi/son. The completion of 
a navigable wav, however, vet remains to he effected, as, 
according to Colonel Goethals, the engineer-in-chief of the canal, 
the Culebra Cut is beset with various carth slides, including 
a mass of two million cubic yards, which is still in motion. 
Although hoping that the cana! may be used for traffic m 
January next, he is unable, owing to uncertainty from this 
cause, to fix any plans for the opening. 

Electric Vehicle Progress.— The " Electrical World " gives 
an account of a svstem of batterv interchange for electric 
vehicies which has recently been established by the supply 
company at Hartford (Conn.). Under this system the Hart- 
ford Electric Light Co. buys, maintains, charges and instals on 
the customer’s chassis all batteries necessary for its continuous 
operation, the price of the service being graduated upon a 
mileage basis according to the size of the chassis, with a corre- 
sponding fixed monthly charge, also dependent upon the capa- 
city of the vehicle in service. The customer exchanges 
batteries at a service depot owned by the company in the heart 
of the business district. The facilities for interchange enable a 
battery to be taken out and another substituted in a very short 
time, from three to five minutes being enough. The schedule 
of prices for service where the Hartford Company furnishes the 
battery interchange and where all the charging is done at the 
central station’s depot is shown i in the table below :— 


——— aE 


| Rates per mile in pence. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 
Dr. H. W. Malcolm contributes a further instalment of his article 


on " Sine Wave Transmission in the Submarine Telegraph Cable 


(p. 50). 
We describe the new hydro-electric station of the Chester Cor 


poration on the Dee (p.45). 
We deal with the electrical features of the m.s. '* Tynemount 


(p. 53). 

An abstract. is given of an article on the '* Comparative Cost of Gas 
and Electric Lighting in Strassburg " (p. 57). The matter is also 
dealt with in cur Leading Article (p. 60). 

We describe the new enginecring laboratories which have recently 
heen opened at the University of St. Andrews--University College. 


Dundee (p. 63). 
Municipal Louns,—The municipal authorities of Loughborough 


Stepney. Stretford, Tynemouth and Walsall have applied. for 
sanction to loans for electricity supply extensions (p. 70) 
Meetings and Reports.—Mcetings of the Auckland 


Dick, Kerr & Co. and Metalite (Ltd.) are 


Com panies? 
and the 


Electric Tramways Co., 
reported, and the directors’ reports of Ferranti (Ltd 


Paraguay Central Railway Co. are abstracted (pp. 77 and 78) 


Dr. Repora DreseEL.—It is with great regret (after a period of 


uncertainty, with which our readers are familiar) that we record the 
He lost his life while 


death of Dr. Rudolph Diesel, at the age of 55. 
i He was travelling with 


travelling from Antwerp to Harwich. 
friends. and apparently retired to rest without anything unusual 


being suspected. The next morning he was missed from among 
the passengers, and his berth was found to have been unoccupied. 
It is known that he had recently suffered from insomnia, and it is 
supposed that he fell overboard while walking on deck. On Monday 
last some fishermen were reported to have discovered a body floating 
at the mouth of the Scheldt, and from the pockets in the clothing 
certain articles were identified by his brother as belonging to Dr. Diesel. 
The body, on account of a heavy y sea running at the time, was not 
brought in; a large reward has, however, been offered for its recovery. 

Dr. Diesel was the originator of the heavy oil internal combustion 
engine which bears his name and by which he won deserved fame, 
By virtue of certain unique features this engine claims the highest. 
thermal efficiency yet attained in heat engine practice. 

Born in Paris in 1858 of German parentage. Diesel spent the early 


Vehicle SR | Excess of Excess of 
capacity. | i > Next | Next por Fau part of his life in that city. The family then returned to Germany. 
| charge. | 0—9500. " dece 750 , 1,000 M ek : : à 
l e 250. | 250. smuless s vm Hes where he completed his education at the Technical College of Augs- 
aj s | burg. In 1879 he graduated in science at Munich University. subse- 
750 lb. 3 1-25 142 ' 1-0 | 075 quently acting as assistant to Prof. Linde, the great authority on 
j-ton 4 1-5 1-25 1-12 | LỌ refrigeration. This experience, together with that obtained at the 
l-ton 6 175 150 , L25 ; Fo works of Messrs. Sulzer, for whom he afterwards worked, formed the 
2-ton v 2-25 2. MEME Es 1 1-5 basis of his ideas for his oil engine. The development of these ideas 
3i-ton | 0 3-0 pi dui d took place between 1888 and 1893, in which vear he took out his 
5-ton 12 3-5 2:40:. E uus 2-0 Ed ; À 
| i OA master patent on the subject. The first actual working engine was 
produced in 1897. 
The introduction of this engine brought about a great deal of 
its inv . The 


opposition and bitter criticism of both itself and its inventor 

historv of the patent rights are of interest. The Russian rights were 
the first to be sold. and were acquired by Messrs, Nobels, of St 
Petersburg. Those of America were bought by an American specu- 
lator, Mr. Busch, for £200,000, and the Freneh, Spanish and other 
foreign rights were subsequently disposed of on good terms. A 
Scotch firm which purchased the British rights for £4.00 considered 
after experimenting. the technical points to be commercially pro- 
hibitive, and resold the rights to Dr. Diesel for £10,000, The com- 
pany recently formed by Er. Diesel to manufacture the engine in 


this country has just completed works at Ipswich, and one of the 
Diesels met his death was to 


The title of Doetor was an 


Magnetic Survey.—The non-magnetic survey yacht " Car- 
negie," of the department of terrestrial magnetism of the 


Carnegie Institution, of Washington, D.C., U.S.A., is now in 
Falmouth Harbour, where the scientific staff of the expedition 
has been inter-comparing their instruments ard re-determining 
the magnetic elements of declination, inclination and intensity 
at various stations in the vicinity. The “Carnegie” was 
specially built of non-magnetic materials throughout for this 


work, her hull being of wood, and the necessary meta! parts of 
She is now on her wav back to New York 


brc nzeinstead of iron. 
after a three years’ cruise, and the fact that this is her second 


expedition of the kind testifies in itself to the success and utility 
of her work. The commander of the vessel is Capt. William J. 
Peters, well known in polar research, who has been in command 
since the construction of the vessel some four vears ago, and he 


objects of the journey on which Dr. 


visit these works for the first tine. 
honorary one bestowed upon him by the University of Munich 


Although without doubt a genius. a lifelong acquaintance describes 


Lis assisted by Dr. C. C. Craft, Dr. C. W. Hewlett, and other | 


ti 


IL 


THE ELECTRICIAN, OCTOBER 17, 1913. 


A sub-editor is required for the * Light Railway and Tramway 
Journal." 16, Eldon-streef. Finsbury, London, E.C. See also 
advertisement. 

A senior lecturer in engineering (salary £250). and a lecturer in 
machine design and drawing vttice practice (salary £110), with 
additional payments for evening work, are required for Bradford 
Technical College. Particulars from the Principal. 

Tunbridge Wells Corporation require a chief assistant electrical 
engineer. Salary £170. rising to £209. Applications by Oct. 27. 

The Governors of the City of London College will shortly appoint 
an educational adviser who shall be responsible for the administra- 
tion of the educational work of the college. Salary £800 per annum, 
rising by annual increments of £20 to £1,000. Applications to Mr. 
D. Savage, White-street, Moortields, London, E.C., by Oct. 25. 

A lecturer in electrical engineering is required in the University of 
Queensland. Salary £350. Applications to the Registrar, The 
University, Brisbane, by Nov. 22. Particulars from the Secretary, 
Queensland Government Offices, 409-410, Strand, London, W.C. 
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him as having abilities quite unusual for an inventor, in that his com- 
mercial instinct. was of the highest order, and he was more than 
ordinarily methodical in business affairs. He was singularly un- 
affected by criticism and opposition, and had a habit of weighing his 
ideas very carefully before making a statement. He studied a number 
of subjects. foremost among which was social economy, on 
which he published certain original proposals from a national 
point of view. ln announcements and discussion upon his inven- 
tion he usually made a point of referring to his indebtedness to 
various people who aided his invention financially at its start. 
Although his inventions realised large sums he left his personal 
financial affairs in a bad condition. 

J. H. Cawrura.—We regret to record the death of Mr. J. H. 
Cawthra. formerly borough electrical engineer of South Shields, 
which occurred on Wednesday last in South Africa. as the result of a 
motor-car accident. After completing his apprenticeship, Mr. 
Cawthra entered the service of Mr. J. H. Holmes, electrical engineer. 
Newcastle. whence he acquired experience in the construction and 
erection of electric generating plant. He later became associated 
with the Newcastle Electricity Supply Co., vacating his position with 
this firm to become a marine engineer. He gave up the marine work 
in 1893, and received an appointment as assistant chief engineer 
under the Yorkshire House-to- House Electricity Supply Co. He was 
chief assistant engineer at the Leeds Corporation electricity works 
for some time. and he afterwards held a similar position under the 
Swansea Corporation. In I901 he was appointed borough elec- 
trica] engineer at South Shields. and he resigned the position two 
years ago to take up an importint appointment under the Victoria 
Falls Power Co., South Africa. 

JOSEPH CORBETT.—We regret to announce the death of Mr. Joseph 


Corbett, borough engineer of Salford, which occurred on October 9th 
Mr. Corbett was responsible for lavirg out 


Mr. Edward J. Nally has been appointed vice-president and 
general manager of the Marconi Wireless Telegraph Co. of America. 
Mr. J. R. Tavlor. of Ashton-under-Lyme. has been appointed chief 
clerk of the Walsall Corporation Tramways at £130 a year, rising to 
£160. 
Stafford Council have appointed Mr. W. H. Robbins as electrical 


engineer, in succession to Mr. R. E. Meade, resigned. 


Mr. W. E. H. Berwick. M.A.. assistant lecturer in mathematics in 
the University of Bristol. has recently been appointed an Assistant 
Lecturer in Mathematics at the University College of North Wales, 


a T E ee MM 


Banzor. 


at the age of 71. 
the Salford tramways, 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Oct. 17th (to day’, 
GREENOCK ELECTRICAL SOCIETY. 
Mecting at Temperance Institute, West Stuart-street, 


Paper on “ Motor-Driven Machinery,” by Mr. W. 


PERSONAL. 


To celebrate the 20th anniversary of the existence of the Buda- 
pester Allgemeine Elektrizitäts- Aktiengesellschaft (the Budapest 
General Electric Co.) a dinner was given by Mr. Etienne de Fodor, 


P.C., the general director. which was attended by a large assemblage 
The Minister of Commerce, Baron 


7243 p.m. 
Greenock. 
A. Toppin. 
JUNIOR INSTITUTION OF ENGINEERS. 

Meeting at 39, Victoria-street, Westminster, London, S.W. 


of the leading men of Hungary. 
J. Harkanyi, proposed Mr. de Fodor's health and made lenzthv $ p.m. 
reference to the success of the company and to the excellent work Paper on “ Education, Some Random Reflections," by Mr. G. 
which had been carried out by it to the benefit of the citizens of Evetts. 
Budapest. The“ Pester Lloyd” of October-9th contains a full and ErEcTRO-HaRwoNIC Socrety. 

§ p.m. Smoking Concert at the Holborn Restaurant, London, W.C. 


SATURDAY, Oct. 18th. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS, LONDON BRANCH. 


3pm. Joint Meeting. with the National Association of Colliery 

Managers, Kent Branch, at the Hotel Metropole, Dover. Paper 
on " Large Prime Movers and Boilers for Power Houses © by 
Mr. E. Kilburn Scott. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS, WEST OF SCOTLAND 

BRANCH. 
4:30 p.m. Meeting at the Royal Technical College, Glasgow. 

Address by th? Branch President, Mr. M. Brown. 


MONDAY, Oct. 20th. 
NEWCASTLE SECTION OF THE IsTITUTION oF ELECTRICAL ENGINEERS. 
(230 p.m. Meeting at Armstrong College, Newcastle. Inaugural 
Address by Mr. C. Vernier. 
JUNIOR INsriTUTION OF ENGINEERS. 
Spm. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London. Paper on ^" Modern By-product 
Coking,” by Mr. G. N. Cooper. 
THURSDAY, Oct. 23rd. 
NEWCASTLE (TEES Sipe) SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7 p.m. Meeting at the Literary and Philosophie Institute, Middies- 
brough. Inaugura! address by Mr. C. Vernier. 


FRIDAY, Oct. 24th. 
Puvsica, Socrery. 


E : ‘ P rs H ^ 
ð p.m. Meeting at the Imperial College of Science, Im perial Institute 
road, South Kensington, London, Agenda: ‘ The Ice 
Calorimeter.” by Mr. E. Griffiths, and “ An Electrostatic 
Oscillograph." by Messrs. H. Ho and S. Kote. 
JENIOR [NsTITUTION of ENGINEERS. 


Meeting at 39, Vietoria-street, Westminster, London, S.W. 
ya H . ** 
g and Similar Appliances, 


interesting account of the function. 

It is announced from Rome (by the Central News Agency) that a 
large numler of new senators are to be appointed by the King of 
Italy, and that among these are Commendatore G. Marconi. 


INSTITUTIONS AND SOCIETIES. 


The British Electrical and Allied Manufacturers’ Association.— The 
annual dinner of this Association will take place on Wednesday. 
Jan. 21. 1914. Lord Ampthill will preside. . 

Institute of Chemistry— Mr. W. P. Dreaper will deliver the first of 
two lectures on “ The Research Chemist in the Works, with Special 
Reference to the Textile Industry," at the Imperial College of Science 
and Technology. on Wednesday, October 29th, at 8 p.m. The 
President, Prof. R. Meldola, F.R.S., will be in the chair. 

Birmingham and District Electric Club.—The opening meeting of 
this Club wil] be held to-morrow at the Birmingham Electric Supply 
Show Rooms, 14. Dale-end. The President, Mr. 8&1. Roberts. will 
take the chair at 7 p.m.. when Mr. W. E. Milns will deliver a lecture 
on “ Electric. Cooking." illustrated by various practical demon. 
Members are specially requested to introduce ladies to 


strations. 
this meeting, 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of assistant sales manager 
of the electricity department of the County Borough of Sunderland. 
Applications to the general manager, Mr. 
st post. 30th inst. See advertisement. 


Salary £200 per annum. 
Alfred S. Blackman, by fir 

There is a vacancy for an assistant instructor to correct elementary 
papers in electrical engineering subjects in a correspondence school, 


See advertisement. 
An electrical engineering firm in Manchester advertise for armature 


hj pm. 
Paper on “ Mechanical Advertisin 
by Mr. H. W. Sewell, 


[NSTITUTION OF MECHANICAL ENGINEERS. 


& pam. Meeting at the Institution of Mechanical Engineers, Storey's- 
gate. St. Jamess Park, London, W. Paper on ©“ Modern Flour 


winders. Milling Machinery," by Mr. R. B. Creak. 
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THE CHESTER HYDRO-ELECTRIC POWER SCHEME ON THE DEE. 


The new hydro-electric station of the Chester Corporation, 
which has recently been set to work is the outcome of a pro- 
posal by Mr. S. E. Britton, the city electrical engineer, to em- 
ploy the power of the river Dee, which had been used for nine 
centuries for grinding and milling, for the generation of elec- 
trical energy. After some opposition Mr. Britton's scheme was 
adopted. 

The Electricity Committee have undertaken that in 
the working of the installation the water from the river 
above the weir shall not be lowered more than 6 in. below 
the mean height of the weir. By agreeing to this level all 
interests in the river will be in a better condition than fre- 
quently occurred in the days of the working of the old Dee 
mills. The scheme at Chester is unique in so far as the station 
is situated at a place on the river affected by tidal waters. 
Careful consideration had, therefore, to be given to the tidal 
influence upon the plant; and to obtain the best results it 


GENERATING PLANT. 

The generating plant consists of three vertical shaft Francis 
type turbines, specially designed for working under a head of 
water varying from 1 ft. to 9 ft., two of which are designed for 
dealing with 30,000 cubic ft. per minute under an actual 
working head of 9 ft., and are capable of developing 415 B.H.P. 
each at a speed of 50 revs. per min., while the otheris designed 
for dealing with 22,000 cubic ft. per minute under similar con- 
ditions, and capable of developing 305 B.H.P. at 55 revs. per 
min. Fig. 3 shows a view during construction of the form for 
moulding the draft tubes on which the turbine casings rest. 
The turbine runners are constructed with buckets of forged 
steel plate securely cast into a centre boss and surrounding ring 
of cast iron, and are bored to suit the vertical shafts. They 
are balanced and fitted on swells on the vertical shafts, the 
runners being keyed to shafts and secured in position by split 
rings. The shafts "of these two sizes of turbines are 10] in. 
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Fia. 1.—GENERAL VIEW OF THE SURROUNDINGS OF THE NEW STATION SHOWING THE OLD HYDRAULIC WORKS AND DAM. 


was necessary to adopt specially designed turbines and dynamos ' and 9 in. diameter respectively. Each turbine is provided with 


capable of working efficiently over a wide range of speeds. 
This resulted in the overall efficiency at all times being con- 
siderably higher than is usually the case with constant-speed 
plant. The amount of power developed depends upon the 
flow of the river and the difference in the level of the water 

above and below the weir caused by the quantity of the flow | 
of fresh water and the state of the tidal water. It is calculated | 
from the level of the flow that the average quantity of fresh 

water flow varies from 300,000 cubic ft. per min. in December 


to 20,000 cubic ft. per min. in the summer months, the lowest 


dry-weather flow being about 10,000 cubic ft. per minute. The 
effect of the above varying flow is to give a head varying 
from 4:5to 8:75 ft. | 
The weir is placed diagonally across the river at the east side 
of the old Dee bridge (Fig. 1), and forms a channel to conduct the | 
water to the site of the power house. As the water approaches | 
the power house it passes through a strainer rack and sluice | 
gates. Thence it passes through the turbines and is dis- 
charged into the lower river. The power house is 89 ft. long 
by 24 ft. 6 in. wide, and measured from the bottom of the head 
race is 36 ft. high. It 1s mainly constructed of steel and con- 
crete, the exterior being faced with sandstone rock and the 
interior with glazed brick. The foundation is on sandstone 
rock. The under-water work forming the head race, the three 
turbine pits and the tail race are of concrete and steel. On 
the external face of the down-stream side of the turbine pits are 
placed three cut waters and Gothic arches (Fig. 2). The retaining | 
wall between the bridge and the power house and 121 ft. of river | 
wall beyond the power house have been entirely rebuilt in ashlar | 
with"sandstone taken from the foundations of the old mills. 


j 


a heavy cast-iron foundation plate, which is set in the con- 
crete floor of the turbine pit. This plate is provided with 


a spigot let into the upper end of the concrete suction 
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Fig. 2.—VIEW oF THE EXTERIOR OF THE NEW STATION. 


tube, the upper face being machined to receive the lower plate 


of the turbine guide casing. The turbine guide casing is of 
cast iron, the lower plate being secured to the foundation plate 
and the upper plate, and the domed cover being connected 
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link which connects on to a regulating ring of tough cast iron. | position of the g 
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to the lower plate by heavy steel columns, which are arranged | This regulating ring is operated by two vertical regulating 
The | shafts supported in bronze bushed bearings fixed to the plates 


of the guide casing. These shafts are fitted with levers and 


to support the neck bearing for the vertical shaft. 


turbine guide blades are of cast iron bushed with gunmetal, 

connecting rods to another shaft, which extends above the 
floor level, and is there fixed to the hand regulating gear. 
The neck bearing in the upper turbine guide casing for the 
vertical shaft is fitted with a renewable babitted bush. This 
is protected by a cover to prevent mud and foreign matter 


Fic. 4.—View or Tursixe Room, SHOWING SHUNT REGULATORS 
IN FOREGROUND, 


getting into the bearing, and is provided with lubricating pipes 
carried up to a lubricator fitted to the generator floor. The 
| turbine shafts are of forged steel machined all over, provided 
with swells to receive the runners and extend above the 
eee ont They are also fitted with a square thread to 
receive the adjusting collar : nsi i 'e 
ard are mounted on steel spindles, the guide blades being provided vii hes Rh ior ee URT and at 
machined top and bottom to fit close between the upper and Each turbine is provided with a set of laneo erat gate 
lower plates of the guide casing. The closing edges of the gear mounted on the generator floor. Each set » onec ofa 


Fia. 3.— VIEW DURING CONSTRUCTION, SHOWING FORMS FUR 
MovuLpDING THE DRAFT TUBES IN CONCRETE, 


Fic. 5.—GENERAL VIEW OF ONE OF THE HypRo-ELtE.TRIC SETS WITH GEAR COVER REMOVED 


guide vanes are ground to ensure a close watertight fit when | cast-iron floor stand fitted with worm quadrant, worm shaft 


closed. Each guide vane is fitted with a gunmetal bushed | and hand wheel, together with an indicator to show the 
uide gates. The revolving weight of the 
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sists of 4 


designed collar suspension bearing, fitted at the upper end of 
the vertical shaft on the generator floor, and supported by a 


the horizontal and vertical shafts comprise a cast-iron arched 


sight feed lubricators. 


‘each horizontal shaft. 


and pinions are enclosed in planished steel casings with brass 
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1} in. long being placed between each bar. Steel construction 
is provided for the strainer rack, strainer rack platform and for 
carrying the sluice gates. To facilitate cleaning the strainer 
rack the platform is placed at a level which is submerged 
during high tides. | 

There are three complete sets of sluice gates, each set con- 
sisting of two gates of the double-lifting type; the gates are 
11 ft. 6in. high from the bottom of the head race channel to 
the top when closed. The lower gates are provided with 
channel section lifting bars with cast-steel racks, and the upper 


turbine shaft, runners and bevel gear is supported by a specially 


heavy cast-iron bridge tree. The thrust rings of the sus- 
pension bearing are submerged in oil, which is kept in circula- 
tion by an arrangement of grooves and oil cups. The power 
is transmitted from the vertical to the horizontal shaft by a 
pair of Citroen machine-cut helical bevel gears, the gears for 
both the large and small turbines being of cast steel, and the 
pinions of forged steel having a speed ratio of 1 to 5in each 
case. The wheels of the gears contain 95 and 115 teeth in 
the small and large sizes respectively, and 19 and 23 teeth in 
the pinions. The teeth in the small size are 2,4 in. pitch and 
8tin. face; in the large size they are 24in. pitch and 8$ in. 
face. The horizontal shafts are of turned forged steel, and are 
provided with the necessary collars and keyway for the bevel 
pinion and flexible coupling. The bearing and supports for 


to lift and carry upwards the upper leaf of the gates. 
gates themselves are of wel! seasoned pitch pine, the upper 
leaves being 4 in. thick and the lower leaves 6 in. thick. The 
timbers are grooved and fitted with steel tongues, the joints 
„are set with pitch and hair, and bolted together with iron rods. 
Each sluice gate is provided with a double set of head gear, 
the worm wheels of which engage on to a shaft fitted with two 
worms, and a bevel wheel so proportioned and arranged that 
each sluice gate under full head pressure is operated inside the 
power house by one man. 

The generators are of the shunt-wound interpolar type, each 
being mounted on a bed with two pedestal bearings, and 
coupled to its own turbine by means of a flexible coupling. 
The two large generators each have an output of 225 kw. at 
440 to 500 volts, at a speed varying between 143 and 285 revs. 
per min., while the output of the smaller generator is 185 kw. 
at 440 to 500 volts, at any speed between 167 and 300 revs. 
per min. Although the normal maximum speed of either 
machine is approximately 300 revs. per min., the armatures 
| are specially constructed so that they may be safely run at 
900 revs. per min.. without fear of damage. The higher speed 
is given when the load is instantaneously thrown off the 
turbine. as, for an instance, in the event of the generator 
circuit-breaker operating. Special attention has been paid to 

l the insulation throughout the ma- 
chines, so that it may withstand 
the action of damp atmosphere. 

2 a 


bridge tree combined with a head bearing for supporting the 
upper end of the vertical shaft above the bevel wheel. These 


NA 


In order to obtain specially 
cool field coils these are wound in 
sections and assembled with air 
spaces between the sections ; in 
this way a constant current of 
air is passing through the field 
coils whenever the machine is 
7 running. The method of con- 
Iren mee AE EA struction of the commutator is 
Taft Sie eri such that while the bars are held 

0 5 10 15 down with great pressure they 

are left free to expand, and it is 

Fig. 6.—SEcTIoNAL ELEVATION OF POWER STATION, almost impossible for the bars 
SHOWING LARGE TURBINE. STRAINER RACK AND to be knocked about even by a 
GATE OPERATING GEAR. hammer. The underside of the 
commutator bars is completely 
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S 
are fitted with renewable bronze bushes and provided with | enclosed, thus preventing the lodging of any dirt, dust or 
On one side of the bridge tree is pro- | moisture which might damage the insulation. The brush- 
vided a bracket for supporting one of the bearings of the | holders are of a patent box type, and consist of brass stampings 
horizontal shaft. Two ring oiling bearings are provided for | by which the carbons are carried, individual pressure being 
One of these bearings is supported by | obtained on the brushes by means of broad flat springs, the 
the bridge tree, and the second with a box section cast-iron | tension of which is adjustable over a great range. To ensure 
floor stand fixed to the generator floor. The mechanical con- | that no current is carried by the springs, a copper flexible is 
nection between the horizontal shafts and the armature shafts | attached to the brush and a portion of the brush-holder behind 
of the generators is by a flexible coupling. The bevel gears | the spring. It should be noted that in the construction of 


these brush-holders no screws are used ; the brush-holders are 
perfectly rigid and well supported by an arm secured to the 
brush-ring by a suitable clamp and well insulated with mica. 
This arrangement allows the holders to be readily withdrawn. 

The generators are controlled from a switchboard erected 
at one end of the power house. It consists of three enamelled 
slate panels on which is mounted the usual apparatus for the 
contro! of direct-current generating plant. The current 
generated is conveyed by three lead-sheathed and steel- 
armoured cables laid direct in the ground to a sub-station at 
the Cross. As much of the current as is required to meet the 
demand of that area is distributed, the balance being sent 


beadings, and the casings are provided with inspection doors. 
Each turbine is provided with a tachometer, and a handsome 
head and speed gauge is installed. This gauge records on a 
large daily chart the available head of water, and also indicates 
the head under which the turbines are working and the correct 
speed at which they should be working for that head. 

One complete wrought-iron strainer rack is provided across 
the full width of the head race. The rack is constructed of 
flat wrought-iron bars 24 in. by ij in. by 21 ft. long, made up in 
sections 2 ft. wide, each section having five gin. diameter 
bolts, on which the bars are threaded, pipe distance pieces 


gates with lifting angle plates, which enables the lower gates 
The 
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to the steam generating works at New Crane-street, where it 
passes through a reversible booster, and is either sent out to 
other areas of supply or stored in a battery in readiness for.the 
next peak load. 

The latest booster installed was supplied by the Lan- 
cashire Dynamo & Motor Co. It is of the three-wire type, 
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average flow and three at the times of wet weather flow and 
low heads. It is estimated that the installation will yield 
about 1,250,000 units per annum at a cost, including capital 
charges, of 0-35d. per unit. At the New Crane-street works a 
3,000 ampere-hour (three hour rating) Tudor battery is being 
installed, and this, in conjunction with the hydro-electric and 
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Fic. 7.—LONGITUDINAL SECTION THROUGH POWER STATION. 


and comprises a motor mounted between two boosters on one 
cast-iron bed. All machines are of the open-type shunt-wound 
interpolar pattern. The motor is suitable for running from 420 to 
475 volts, and each booster is capable of developing 700 amperes 
10 volts continuously, the speed of the set being 750 revs. per 
min. The set throughout shows the high-class work and material 
usually associated with the name of these makers. The 
boosters are of the hand reversible type, each field being 
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steam plants, will enable the scheme to be run under the most 
economical and satisfactory conditions. Figs. 8 and 9 are 
typical load curves at Chester, showing the proportion of the 
load carried by the two stations at various times of the day. 
It is worthy of record that Mr. Britton has had to meet con- 
siderable local opposition in the carrying through of the scheme, 
but this seems to have only excited his enthusiasm the more 


to effect what is now acknowledged to be a great public im- 
Am 4. 
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Fic. 8.— Two TyPicaL Loap CURVES ON THE CHESTER STATION. 


governed by a reversing potentiometer shunt regulator and 
excited from 210 to 237 volts. Figs. 4 to 7 show views of and 
generally indicate the arrangement of plant in the station. 
Such an arrangement of plant provides flexibility and | 
economical running under the varying conditions of flow and 
head, as one will deal with the dry weather flow, two with the 


The dotted line shows the output for the new hydro-electric works. 


' provement and what he confidently expects will prove a 


valuable asset to the Chester Corporation. He thinks that the 
scheme will pay for itself in five vears, though, of course, he 
has secured a considerably longer period for the repayment of 
the loans on plant and buildings. From an inspection of the 
plant, which we were enabled to make under Mr. Britton 8 
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PARTICULARS OF 30,000 C.F.M. TURRINF. | 
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| | 
24,250 | 26,250 T 30,000 


10,000 ! 14.150 | 17,340 — 20,000 | 22,150 
171-5 , 2250 | 2840 | 348-0 | 415-0 


Working head in feet 
| 
| 43335 ^ 80-0 122-5 | 
37-0 | 40-5 43-5 46-0 50-0 


| 


Full Gate— 
CEMO VAE raan aE EEE ENA 
DIL B: E E E E E E E A ES 153 | 
REM: CD 16-5 23-0 | 28.5 33-0 
Max. R.P.M. when the load is instantaneously taken off ......... 280 | 39:0 | 485 56-0 63-0 69-0 74-0 78-0 85-0 
Kilowatt out put of generator .. '| 2350 | 49-0 79-5 1120 : 148:0 | 187-0 | 228-0 a0 
RP MOF generator [2s cis esteri oo en Eo ou EXE rini E E LUN ERU. ^ 80-0 | 115-0 | 140-0 , 165-0 185-0 : 200-0 215-0 230.0 | 250-0 

Quarter Gale— | m | | 
CEM OF Water) ouesiasscsex ns ERU Ue oA Pe ete iib ivutbs , 3,100 | 4400 | 5,375 | 6,200 | 6,875 | 7,525 | 8,150 | 8,700 ' 9,300 
BEP, eatea soe ona R Me IUe MIHI xd 355 | 101 , 186 28-5 39-5 | 520 | 655 | 800 | 965 
no "X TEE | 165 | 23-0 28:5 33-0 37.0 | 40-5 43-5 46:0 , 50-0 
Max. R.P.M. when the load is instantaneously taken off ......... , 28:0 ; 390 | 48-5 56-0 63-0 | 69.0 74-0 78-0 = $850 

PARTICULARS OF 22,000 C.F.M. TURBINE. 
Working head in feet ............cccccccscsscecssssceesesceececceccreceas ]) ' 2 | 3 1 4 7 8 ) 6 | 7 8 | 9 
| | : NND o ERE RENE 

Full Gate— | | | | ! 

CS ICM, OL WAGE: siner errr erin enn epa ou OE Uc AS EEEN EEEREN 7,380 . 10,420 ; 12.800 | 14,700 | 16,550 | 18,020 | 19,500 | 20,850 | 22,000 
BHP mr 151-4 | 320 s 588 | 90-0 | 1270 | 165-5 | 2090 | 2560 | 305-0 
|» Do E MET se iota A NUS DIURNO HER 186 | 256 : 316 | 362 41:0 | 450 | 485 | 510 | 555 
Max. R.P.M. when the load is instantaneously taken off ......... 31-5 435 ` 538 © 6015 69:7 ^ 76-5 82-5 87-0 | 95-0 
Kilowatt output of generator .............ccceceecsseeceeeecectentoeees e. 155 | 340 515 , 825 ' 1090 136-0 164-0 | n 

RPM Of generator A ocserseioive cec pat o Ma ea Pri) EORR YR OAM Obr euis 90-0 125-0 | 1550 ' 180-0 205-0 | 2250 | 240-0 |2550 |2775 

Quarter Gate— i | | 
SP EU E fid P 2,200 3,230 | 3,970 4.560 | 5,130 | 5,600 | 6,050 | 6,460 | 6,820 
51 MERCI at Nett antl teen teeta ca sence 2-6 70 ' 136 ' 210 ` 295 | 386 | 490 | 595 | 71-0 
Mn ME er 18.5 256 , 316 , 362 , 410 ; 450 48-5 51-0 ^; 555 
Max. R.P.M. when the load is instantaneously taken off ......... 31.5 435 | 53-8 61:5 , 69:7 | 76:5 82-5 870 | 95-0 

d 


. | 
personal guidance, we can speak highly of the sound character , building, strainer rack, sluice gates, turbines, couplings an 
of the mechanical and electrical features of the equipment. crane, while the Lancashire Dynamo & Motor Co. supplied the 
Every possible eventuality seems to have been provided for, | generators, Messrs. Crompton & € o. the switchboard, and 
Finally, we have to thank 


and it only now remains for future operating conditions to | the Citroen Gear Co. the gears. 
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Fie. 9.—CoMPARATIVE CURVES SHOWING THE HEAD, THE OUTPUT FROM NEW AND STEAM STATIONS, TOGETHER WITH THE NUMBER OF 


Hovns HvypRc-ELECTRIC PLANT 13 Savr DOWN OWING TO TIDE. 


furnish data which will bear out the sanguine expectations of | Mr. S. E. Britton, under whose superinterdence the work has 
! been carried out, for giving us an opportunity of describing 


the designer of the plant. l . 
The main contractors were Messrs. J. Gordon & Co. for the | this plant and for supply ing us with the illustrations. 
i 
D 


E 


DA: -—- 


A, it is seen that the greatest value of the | 
transient current is reduced to about one- | *C, —0021 40.189 0-421 


MÀ ÁÀ—  ÀÀ A LL 
* Microam peres per volt. 
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SINE-WAVE TRANSMISSION IN THE SUBMARINE 
TELEGRAPH CABLE. 


BY H. W. MALCOLM, D.SC. 
(Continued from page 17.) 


Summary.—In the sine-wave transmitter an elementary signal is 
formed by a single semi-period of a sinusoidal E.M.F., instead of by the 
positive or negative battery contact which is at present employed in 
cable telegraphy. Before the importance of this clfange can be under- 
stood, a study is necessary of the theory underlying the transient effects 
which accompany the introduction or removal of periodic electromotive 
forces in cables. A single semi-oscillation may be regarded as being 
constituted of two prolonged trains of oscillations, the second displaced 
and superposed on the first. A formula is obtained whereby the transient 
current produced by the sudden introduction of a periodic E. M.F. can be 
readily calculated, and it is shown that, although the periodic effects 
predominate at the sending end, the phenomena at the receiving end are 
almost entirely transient in nature. A general theorem is deduced 
regarding the signals produced by any symmetrical E.M.F., from which it 
appears that they are independent of the shape of the sending E.M.F. and 
dependent only on its mean value. That being so, it is permissible to 
choose— without regard to the receiving end—the E.M. F. which produces 
least shock at the sending-end, and in this respect the alternator is 
superior to the battery. In conclusion, the deformation which battery 
and alternator signals undergo in transmission is exhibited by tracing 
their shape in successive stages of their path through the cable. 


INFLUENCE OF APPARATUS. TRANSIENT COMPONENT. | 


It is necessary now to take account of the apparatus which | 
is used in conjunction with the cable, as it mav have a great 
influence on the phenomena. In particular the effect of the 
condensers universally employed at the ends of the cable must 


be considered. 
The periodic solution for apparatus Z, and Z, at the sending 


and receiving ends respectively is 


M . . (15) 


C, = caa r aaa, 
(Z, 4- Z,) cosh Pl+( a 2,) sinh Pl 
0 


and when Z, and Z, are condensers, each K,, the corresponding 
arrival current, arising from the sudden insertion of a battery 
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tenth of the value which it would have without con- 
densers, but this value is reached in time 0-25 sec. instead of in 


0-4 second. 
At 0-53 second the current is zero, and it is then followed by 


a long negative tail. 


INFLUENCE OF APPARATUS. THE PERIODIC COMPONENT. 


The periodic current is to be obtained from (15). Since Pl 
is large, sinh Pl -cosh PI, and the formula becomes 
C, (periodic) = 
Eeipt Keirt 
he ee MEE ipk R 
DA. a Z S : = : 2 
( + A + 0) sinh Pl ipK, pK, ef R iK 
Taking the same values for p and K, as before, 
(18) 


C, (periodic) = —0-0250 x 10-5 x E sin (pt —51*37) 
= — 0:0250 x sin p(t — 0-0143) microamperes per volt. 


When ¢=0, 0-1, 0:2..., C, —0-0196. 

Curve B, Fig. 5, is plotted from (18). Curve C is formed by 
adding together curves A and B, and represents, therefore, the 
current actually received. 


EFFECT OF A SINGLE OSCILLATION AND OF A SINGLE 
SEMI-OSCILLATION. 


The arrival curves for a continued sine-wave train being 
known, it is now possible to combine them by silperposition 
and thus to obtain the arrival curve for one whole oscillation of 
the alternating E.M.F., or for a single semi-oscillation, as ex- 
plained in Fig. 2. This is carried out in Fig. 6, for the cable 
with condensers, the curves of Fig. 5 being used for the pur- 
pose. Now it is evident that when curve C, Fig. 5, is moved to 
the right for a half period and then added to itself—as in the 
plan adopted in Fig. 2, A, B, C—its periodic component will 
cancel out except for the first semi-period, and the current 
throughout this first semi-period will cancel with the ripple 
at the beginning of the transient component, and will there- 
fore be Zero. In the construction of the curves, therefore, 
the transient component will alone be used, the current during 
the first 0-05 second being nevertheless zero, as just explained. 
Curve C is reproduced from Fig. 5, curve A, and represents the 


E.M.F., E, is 
PE 
í R2 : . 
C, Y —— e a . . (16) transient component of the arrival current when the alter- 
z gi[*^ Pun ( 3 B e hating E.M.F. is introduced as it is passing through its zero 
x zxzK,\sinz ,z value, and afterwards sustained. Curve A is formed by adding 
"nw _2KI/Kr | to curve C itself displaced through 0-05 second. Curve B is 
een AKI T formed by subtracting from curve C itself displaced through 
z— " NM - d "un E ote l - 
n: | onse a iat 
lo te : : 20 
By the application of the same reasoning as in the case of the Table III.— Roots of iiid! 
cable without apparatus, it follows at once, z taking the place e 
of mz, that the transient component of the arrival current! ^ ^ ~ nM 
corresponding to E sin pt 1s » | hone p- Ei s 
C, (transient) = "RNC: £ 
2 2-6272 0-0252 39-619 39-6 
t PM 39-6044 
E | Ee kun l . : ~. a7! 5-307 0-1030 9-7102 9-8132 
E snz 1Ki, l cos z p.KR^ r : 8-067 0-2380 4-2012 4-4392 
RIT TrKAsing z ) z? yKRP ME 0-4352 2.2080 2.7332 
iib a A P 13-819 0-6983 1-4320 2-1303 
x | 16 a8 1-0298 0-9709 2-0007 
Take K,— K,— «s», and p —2z x 10 = 62-832, as before. 200 1:4316 0-6985 2.1301 
TO 22-817 1-9039 0-5252 2-4291 
20 ; ai ey ee oa 
The roots of tanr= 100 are given in | ete Meee a Table IV.—Fig 5, Curve A. 
^ zx fsec Ol 015 02 03 04 045 7 1-0 1-5 2-0 3:0 
99 2 MEC M CM CMM EM RC D a RARE 
Table XVI., (“ Theory," p. 317), and two  4,— 9471. 9435 0402 0-343 0202 0350 0182 0113 0051 0423 0005 
more are given in Table III. tı+ 3000 2448 2133 1117 0385 0306 0085. 0012 — 0-00 j 
Curve A, Fig. 5, is drawn from Table IV., pas e is 1-601 0359 0-081. 0-013 — 0-001 " " 
which is constructed from Table XVIII. | ae i15 "e DU 0-020 9-001 ids 
(* Theory,” p. 317) by the help of Table III. | £o 0218 0-009 ja 
By comparing curve A with Fig. 3, curve ! «— — 0018... 
ligt — 9001 


-— =- 


 * Theory,” May 31, 1912, p. 316. 
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0-435 0-213 0-039 — 0-099 —0-101 —0-U51 —0-023 — 0-005 
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Lond 


0-1 second. Curve A reaches its maximum value of 0-94 
mieroampere per volt in 0-28 second, is zero at 0-56 second, and 
is followed by a long negative train. Curve B reaches its 
maximum of 0-45 at 0-21 second, but there the effect of the 
negative impulse begins to tell on the preceding positive one, 
and the current is zero at 0-3 second, and reaches a minimum 


BATTERY SIGNALS. 


The corresponding signals as they would be formed in the 
ordinary way by a direct-current source of E.M.F. are drawn 
in Fig. 7. Curve C is the arrival eurrent due to a single 
sustained contact with one pole of the battery.* From curve C, 
curves A and B are constructed. Curve A is found by 
subtracting from curve C, curve C itself displaced through 


per 


Microam peres 
o 


IN MUN I 
WA PA AA Add Ad Pd do 
AVV VI CA ACA 
AEE A ETE 
Soe 


0 01 02 03 O4 : 
Seconds. 


Fig. 5.—ARBIVAL CURRENT, WITH CONDENSERS. 


Curve A—Transient component. Curve B—Periodic component. 
current. C=A+B. 


n= 10. 
Curve C—Total 


value of —0-23 microampere per volt at 0-42 second. Curve C 
may be looked upon as arising from the continued repetition of 
curve A, each time displaced through 0:05 second further to 
the right and with the proper sign. 

Curve B reaches its maximum sooner than curve A, and on 
this score it is better for signalling purposes than curve A. 
But it is only half the height, and the hollow at 0-42 second 
would cause the signals to be over-curbed. If the signals are 


per voli. 


M icroam peres 


07 1'0 1'5 


0 01 02 03 O4 O5 
Seconds. 
Fia. 6.—ARRIVAL CURRENT, WITH CONDENSERS. SEMI-PERIOD AND 
WHOLE PERIOD SIGNALS. 

Curve A—Semi-pericd 0°05 second. Curve B—Whole pericd 0°10 second. Curve C— 
Continued train of oscillaticns, transient ccmpcnent.. A=C+C’ (C displaced through 
0°0S second.) B=C~—C’ (C displaced through 0°10 secend). 
sent as in Fig. 1, without space between the constituents of a 
letter, diagram B must be sent in half the time (in 0-05 second) 
if it is to take the place of diagram A. Curve B would then be : 


about one-quarter of its present height, and its shape would . 
not be greatly altered. | 


——M— 
———— 


0-05 second, and curve B is formed in like manner from curve A. 

Allowing for slight inaccuracies in drawing, curves A and B, 
Fig. 7, are identical in shape with the corresponding curves of 
Fig. 6, although greater in height and depth. Their greatest 
depth is, estimating by eye, about 0-352, compared with 0-229 
for curves A and B, Fig. 6. The ratio 0-352 : 0-229 is 1-54, 
which is very nearly the value already found for p= oo. 

Battery and alternator produce signals of the same shape, but the 
battery signals are greater than the alternator signals in the ratio 7 
to 2. This result is independent of the size of the signalling 
condensers. By increasing the voltage of the alternator by 
57 per cent. it could be used to replace the battery in every 
respect as far as the receiving end is concerned. No account 
is taken here of the armature impedance, the effect of which 
would probably be slight, but beneficial. 

If the sinusoidal impulses were sent without space, as in 
Fig. 1, successive like impulses would run together before 
reaching the receiving end. A certain amount of curbing 


— — — 
—— — 


Microamperes per voll. 


PN 
i HEE 


07 1'0 
Seconds. 

Fic. 7.—ARRIVAL CURRENT, WITH CONDENSERS. BATTERY CURVES. 

Curve A—Single 005 dot. Curve B—Dot-dash, each lating 005 second. Curve C— 


Prolonged contact. Curve A=C—C’ (C displaced through 0°05 second). Curve B= 
A — A' (A displaced through 0'05 second). Curve C is to scale one-fifth. 


would, therefore, be recessary, which could be adjusted to the 
| precise amount desired by means of the micrometer screw for 
moving the contact levers along the line of the tape. 


SENDING-END PHENOMENA. 


It now remains to examine the effects produced at the send- 
ing end when an alternating current is switched on to a long 
cable. The most important of these is the transient rise in 
voltage at that end. When there is no apparatus in front of 
the cable the voltage at the sending erd is the same at every 
instant as that of the alternator. When a condenser is inter- 
posed the voltage is less, except at the moment of switching on, 
when the unchangcd cor derser behaves as though it were short- 


— 
—— — 


circuited. . 
The voltage on the cable, V,, with sending cordenser, for & 
single battery contact has alrezdy been obtained. and 13 


represented by curve F in Fig. 8. At the instant of making 
contact V, is the same as the battery voltage. It then drops 
very quickly, ard after aLout 1 secord it begins either to ap- 
proach a steady value or to fall to zero, according to whether 
the distant end is free or to earth. In the present instance the 
phenomena just after switching on are of most importance, 
and the later portion of the curve may here be ignorcd. It will 
* © Theory,” May 31, 1912, p. 316. t /Lid., August 9, 1912, p. 742. 
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suffice, therefore, to suppose that the cable has a condenser in 
front of it, and that it is put to earth at the receiving end. 
The periodic voltage V, is then given by 


ipli 
V, (periodic) = a 2... (19 
] tg coth PI 
and the effect of a single battery current is 
x?t 
[A o E 
1p 
sin Z COS x 
Hence, as in (17)— 
x2t 
: 2Ee Kw: —1 5 
V, (transient) = X 7— —tkRHE- z> 0D 


tnzcosz?' zi ^p. KRP 


K, 9 
where cot z—Xgp c a dw xu 22) 


Take K,— KI/10. Then (22) becomes cot z—z/10, the roots 
of which are given in Table XII.*. Fig. 8, curve A, is plotted 
from (21) and Tables V. and VI. 


et TaT ITA 
ATT HA TT 
KT ELI 


Ta ble V. transient Factor. 


tae val Ste! eg ee ee A ee, S — PENES 


D | : 
i | m Er MN E 
i | sc? pKRi? 
1-429 133-93 |  0-0075 0-00747 
4-306 |  H-750 | 0-0678 0-06749 
7.228 | 52342 0-1911 0-18432 
10-200 2-6283 0-3805 0-3324 
13-214 1-5662 — | 06385 0-4536 
16-260 1-0343 — | 0-9669 0-4997 
Table VI.—(Fig. 8, Curve A.). 
t 095 | 01 | 02 | O3 | 04 | 05 07 i 10 
zı 1303| 1272| 1-214, 1158 1105; 1054, 0-960! 0-834 
z,— 8487; 6.859, 4479 2925 1.910! 1:248 0-532! 0-148 
£,—' 12-468 6-840! 2-059 0-620 . 0-187; 0-056, 0-005 
z,— 9400! 2-845! 0-260! 0-024 0-002) ... ee | 
z,— 4292! 0578| 0010 wf ep eee 
s 


| | e| 
*C,|—37.230,— 18-455 |—8-023 —4-727 3-204 | 2-358 — 1-497 


— 0-982 


M m eem 


Fig. 8, curve B, is plotted from (24). Curve A is drawn with 
its zero value equal and opposite to that of curve B, so that the 
voltage on the cable may be zero when ¢=0. Curve C is found 
by adding curve A to curve B. Curve F is the voltage curve 
for a single prolonged contact with one pole of a battery. 
Curve A resembles curve F in appearance, but is very much 
smaller, and curve A is small also in comparison with the 
periodic voltage, curve B. The total voltage, curve C, is 
almost entirely constituted by the periodic component. When 
a sinusoidal E. M.F. is introduced at the sending end of a long 
cable the voltage on the cable is very nearly purely periodic from the 


start. 
STRESS ON THE CABLE. 


When a battery is used the voltage on the'cable at the send- 


ing end, at the moment of making contact, is the full voltage of 
the battery. When an alternator is used the voltage on the 


F 
AETH T 
(e| | | 
Pia Tf 


x 200 

S 

x 100 | AL LL | IN | cable rises from zero to a maximum, in this case of 0-60 volt. 

E Poy | ft If, therefore, the alternator is to be allowed the same extreme 

Š : values as the battery voltage, its amplitude may be increased 

: pe roughly by two-thirds, the precise amount depending on the 
size of the sending condenser. If the size of the sending con- 


denser be decreased the received signals will lose in size but 
gain in definition. The stress on the cable due to the battery 
will be unaltered, but that due to the alternator will be re- 
duced. The smaller the condenser the greater may the voit- 
age of the alternator be, for the same stress on the cable. If 
the alternating voltage were zE/2 the received signals would 
be the same in both cases, and in the present instance the 
Stresses at the sending-end would be very nearly equal. 
(To be continued.) 
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01 02 0:25 03 
Seconds. 
Fra. 8.—VoLTAGE ON CABLE AT SENDING END, WITH CONDENSER. 


Curve A—Transisnt voltags. Curv: B—Alt+rnatiiz voltae. Curve C—Total voltage 
C=A+B. Curv: D~Somi-sscillation sizaal, Curve F —Sattery contact sustained: 


The periodic current is obtained from (19), which, when the 
necessary substitutions have been made, reduces to 


E sin ( pt 4- tan-! . " P MM ) (London: University Tutorial Press, Ltd.) 4s. 6d. net. 
V= Kl K,/2pK RP 5 “ Electric Circuit Theory and Calculations.” A Practical Book for 
: Ki A? (KEK C (23) | Engineers, Students, Contractors and Wiremen. With a Part on Arith- 
ay j E N ) ( : 1) metic. By W. P. Maycock. (London: Whittaker & Co.) 3s. 6d. net. 
Kv 2pKRE 2pKRE ^ Wireless Telegraphy and Telephony Without Wires.” By C. R. 
Gibson. (London: Seeley, Service & Co.) 2s, net. 


from which 
Vo= 671-0 sin (62-8321 + 16? 40-3) millivolts per volt. (24) 
When t=0, 0-1, 0-2..., V,— 192-5 millivolts per volt. 


* “ Theory," May 31, 1912, p. 31. 


“ Working of Steam Boilers: Being Instructions respecting the Working, 
Treatment and Attendance of Steam Boilers.” By E. G. Hiller. oth 
edition. (Manchester: Taylor, Garnett, Evans & Co.) 1s. 6d. 


— 


* Millivolts per volt. 
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THE ELECTRICALLY-OPERATED SHIP * TYNEMOUNT." 


AN INTERESTING DEVELOPMENT IN MARINE PROPULSION. 


INTRODUCTION. 

The genesis of electro-marine propulsion has not been 
:attended with difficulties less in magnitude than those which 
had to be faced by the pioneers of steam operation. These 
have, however, been overcome or circumvented, while the fact 
that it is possible to combine in an electrical equipment all the 
advantages of a fast-running turbine and a slow-running 
propeller has been a distinct point in its favour. Many small 
boats have been equipped successfully with one system or 
another, and we are now able to chronicle its adoption on a 
much larger vessel, the ** Tynemount." ; 

The electric system adopted is that identified with the name 
of Mr. H. A. Mavor. It involves the use of alternating current, 
and investigation and actual tests have amply shown its suit- 
ability for marine propulsion. This system has for its special 
object the simplification of the electric equipment. Many 
applications of electric power have been made to marine 
propulsion, but generally continuous currents only have been 
used, the reason being that regulation of speed and control 
is easier for continuous current under ordinary conditions than 
for alternating current. The disadvantages attached to the 
use of alternating current in respect of regulation are due 
to the greater number of conductors and particularly to 
the property of alternating-current motors, that the speed of 


VC z A 
ey, | V 
+ " 4 


T. = = " ^ a m i 4 
p d Hi. L^ 
NM ON DE aa ag PTI 
Focye any PT 


Fic. 1.—GENERAL VIEW 


the motor bears a fixed ratio to the speed of the generator, 
and that any departure from this speed is associated normally 
with loss of efticiency, and with more or less complicated 


devices for chang:ng the frequency of the current 
In the system under notice these difficulties 


alternations. 
are overcome by the use of more than one frequency applied 


to each individual motor. The currents of different frequency 
are carried in independent mutually non-inductive circuits, 
the magnetic systems being entirely independent, but operating 
upon à common rotor, so that their inechanical effects can be 
superposed and the power transmitted in the separate circuits | 
combined to produce the required mechanical effect. The 
required currents may be obtained from one or more generators. 
The ** Tynemount " (see Fig. 1) 1s an up-to-date electrically- 
driven cargo vessel, intended for service on the canals and 
Great Lakes of North America. It is 250 ft. in length by 
49 ft. 6 in. beam and 19 ft. depth moulded. The vessel has two 
masts, forecastle and navigating bridge forward, and poop aft. 
There is one steel deck, and three cargo holds, with seven large 
hatches. On the deck are stezm winches for working the 
cargo with three 3-ton derricks. The deck machinery consists 
of a steam windlass, steam steering gear, and the three steam 


winches for working cargo and warping. Electric light is 
fitted throughout. This auxiliary machinery is supplied with 
steam from two Cochran donkey boilers placed in the poop, 
and fired by means of oil fuel. The vessel has a double bottom 
throughout with heavy flush fitted tank top plating ; under 
the cargo holds the double bottom is adapted for carrying 
water ballast, as is the forepeak, whilst the tank under the 
engine room and the after peak may be used for oil fuel. There 
are also two tanks for oil fuel on the deck forward of the poop 
bulkhead. In the forecastle is the accommodation for the 
officers, crew, and oilers, whilst above are the captain's sleeping 
room and his office, together with wheelhouse, &c. In the 
poop are the rooms for the engineers, the galley, the dining 
saloon and the crews! mess room. Among other special 
features may be mentioned a strong oak fender along the sides 
of the vessel and forward, for protection in the locks, a strong 
oak quarter badging round the stern, “ wrecking wells," t.e., 
vertical trunks to give access from the deck to the double 
bottom when the holds are full of cargo, bowsprit for steering, 


&c. 
MAIN ENGINES. 


The machinery is accommodated right aft under the poop. 
The prime movers of the installation consist of two six-cylinder 
high-speed engines (Figs. 2 and 3) of the well-known “ Mirrlees- 


O 4 
ine Peg 


OF M.S. * TYNEMOUNT.”’ 


Diesel " type, as manufactured by Messrs. Mirrlees, Bickerton 
& Day. They are each capable of developing 300 B.H.P. at 
400 revs. per min. on the four-stroke cycle, the diameter of the 
cylinders being 12 in. and the stroke 131 in. The engines are 
totally enclosed, forced lubrication being employed throughout. 
A substantial bedplate is provided. cast in two pieces and 
bolted together, joined with the alternator bedplate at the 
flywheel end of each engine, the whole being secured to the 
raised engine seatings which form part of the ship’s structure 
on both the port and starboard sides of the engine room. The 
six cylinders of the engine are divided into two groups of three 
cylinders each, the vertical shaft which drives the cam shaft 
being placed between the two groups. The crank shaft is 
made in two pieces, the gear wheel which transmits the motion 
to the vertical shaft being bolted between the two flanges of tlie 


central coupling. These flanges cre turned solid with the 
shafts. 
The engines, which are coup'ed to the alternators in the usual 


manner, are placed at the forward end of the machinery 
space on the port and sternoard sides. A suitable hand lever 
barring gear working in zn internal rack on the flywheel of 


each engine provides for turning the engine when required into 


Y 
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the starting position. Starting is effected by means of com- | Near at hand is the electric controller of the transmission 
pressed air, three cylinders only being fitted with starting | system, the whole providing a compact and centralised arrange- 
valves. These are arranged on the three cylinders at the | ment for the operation of the propelling machinery. At the 


Fic. 2—Vrew or STARBOARD SIDE oF ENGINE Room, SHOWING ONE GENERATING SET. 


after end of each engine a three-stage air compressor is fitted. 
easy for the engineers in charge by a system of bell crank | This is direct driven from an extension of the engine crank 
levers and coupling rods transmitting the motion from a control | shaft. This extension also provides means for driving the 
pillar placed on the engine room floor in close proximity to the | lubricating and circulating water pumps. 


flywheel end of the engines, and their operation is rendered 


Fic. 3.—CoMBINED GENERATING SET. 


The two groups of cylinders comprising each engine are 
carried by two enclosed-type co'umns. each of which 1s cast 1n 
one piece and provided with inspection doors of ample size 


air receivers of the engines. A device for stopping the engine, 
and means of controling the amount of air delivered by the 
air compressor, are 2!so provided on the same control pillar. 
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. on the forward bulkhead of the engine room. The amount o! 
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| ELECTRICAL EQUIPMENT. | 


To these columns on the front or camshaft sides of the engines 
cast-iron brackets are fixed which support grating platforms The electrical equipment consists of two Mavor & Coulson 
running along the whole length of each engine on the front side ; | three-phase alternators (Figs. 2 and 3), each direct-coupled to 
these platforms provide easy access to the valve gear and | one of the Diesel engines. The alternators when running at 
valves. The valves are situated in the cylinder COVeTS, the their normal speed of 400 revs. per min. each give an output of 
fuel valve being of the ordinary need!e type opening vertically | 235 k.v.a. at 500 volts, and 270. amperes per phase, which 
upwards; the exhaust and air valves open downwards, and all | absorbs the full power of the engine. They are provided with 
are operated by cams and levers in the usual way. An im- | six and eight poles respectively, making the frequency 20 
portant feature of these levers is the provision of a hinged and periods per second, and 26-6 periods per second respectively. 
bolted joint in each, which allows any lever to be fo'ded back | One of the rotors is shown in Fig. 4. An exciter is direct- 
by the undoing of one belt. By this means the work of coupled to each alternator, and is capable of giving an exciting 
withdrawing the valves' is reduced to a minimum. All the current of 30 amperes. This can be increased up to 50 amperes 
valve seats are made separate from the cylinder covers, and | whilst manceuvring. The current from these two generating 
can be withdrawn bodily with the valves. Spare valves and | sets is led to a 500 B.u.P. Mavor & Coulson induction motor of 
seatings are carried, and thus all grinding-in can be done on the special construction (Fig. 5). The rotor of this motor is of the 
bench at the engineer’s convenience. The pistons are of the squirrel-cage type, but the stator is provided with two different 
trunk pattern, and have separate heads, and the top ends of | and eutirely separate windings, one of 30 and the other of 40 
the connecting rods are fitted with gunmetal bushes working poles. ' When these two windings are supplied with current at 
on case-hardened piston pins. | 20 and 26-6 periods respectively they give the same synchronous 
AUXILIARY GEAR. speed of 80 revs. per min. The motor will then absorb the full 
The fuel pumps for delivering oil to the cylinders are situated 
on either side of the vertical shaft gear-casing, and are driven by | |B 
eccentrics from the camshaft. Each of these eccentrics | MC ee 
operates a small crosshead to which are fitted the three plungers 
of each pump. Fuel oil is fed by gravity to the fuel-pum» 
suction chamber from the ready use tanks, which are situated 


Fig. 4.—Roror oF EiGHT-POLE ALTERNATOR WITH WINDING. Fig. 5.— VIEW saowiua PaoPELLER MOTOR. 
power of both engines, and drive the propeller to which it is 
direct-coupled at a speed of 78 revs. per min. "This propeller 
speed corresponds to the fastest speed of the vessel. In order 
to obtain a slower speed the connections are altered so that the 
alternator giving 20 periods supplies the 40-pole winding of 
the motor. The alternator giving current at 26-6 periods can 
then be shut down, and the 30-pole winding of the motor is 
also out of use. The synchronous speed of the motor with 
the propeller is now reduced to 60 revs. per min. One of the 
engines only is available, but as the speed of the ship is reduced 
to about three-quarters of the normal half the total horse- 


oil passing to the cylinders is determined by the governor, 
which is fitted to the upper portion of the vertical shaft, a 
system of coupling rods and levers is connected from the 
governor arm to a small spindle passing through the fuel-pump 
suction chamber, and to this spindle tappets are fixed which 
determine, according to the position of the governor, the length 
of time the fuel-pump suction valves slíall remain off their 
seats. Until the suction valves are closed no oil is delivered 
to the fuel valves on the cylinder covers. 

The circulating water after passing through the engines goes 
to the exhaust pipes, which are water-cooled. From thence it 
passes from each engine through a water-flow indicator into a 
branch piece from which two pipes are led, one pipe going to the 
discharge valve on the ship's side and the other by means of a 
by-pass to the suction side of the circulating pump. By this 
means warm water can be mixed with the incoming water from 
the wood traps when the ship is sailing in cold waters. When 
the ship is running in fresh water it will be possible by means of 
à special arrangement to pass the hot circulating water from 
one engine into the feed tank of the donkey boilers. When 


able entirely to shut down that part of the plant which is not 
required at the low speed. The motor is illustrated in Fig. 5. 
It will be noted that the two alternators (see diagram Fig. 6) 
when both are at work are connected to entirely separate 
circuits, and they are therefore never run in parallel, Paral- 
leling two alternators which necessitates that they.should be 
run up to speed and synchronised before being switched on to 

the load is, we are informed, quite unsuitable for ship work ; 
the engines have been stopped, and are cooling down it has | this operation not only requires skill and care, but would 
been arranged that the sanitary pumps may pass circulating | involve considerable delay in starting the propeller motor. 
water through them, and thus lessen the chances of percipita- | The motor is readily reversed by interchanging the connections 
tion of salts or alkaline matter in the jackets. | of two of the phases. 


power is ample, and the great advantage is obtained of being 
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whole system is “ dead.” With the resistance in the exciter- 
field circuit the main switch can be moved to any one of its: 
necessary changes of connections are made, is extremely simple; | four working positions, and when the main connections have 
it consists of two parts—a main switch of the tramway con- | been made for the new running position the shunt switch lever 
troller type having five different positions: Full ahead, half | is pulled over so as to cut out the resistance and restore the- 


| 
| - 
SWITCHGEAR. 
The switchgear (Figs. 7, 8 and 9), by means of which the 


REGULATOR 4 CONTROLLER BARRELS ARE INTC^LOCKEO SƏ THAT 
THE CONTROLLER BARREL CAN BE OPERATED ONLY WHEN 
THE REGULATOR RESISTANCE 1S ALL IN THE EXCITER FiELO CIRCUIT 
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Fic. 6.—DiAGRAM OF CONNECTIONS FOR M.S. “TYNEMOUNT.” 


ahead, stop, half astern, full astern ; and of a second switch, | excitation. Until the main switch is definitely on one set of 
the purpose of which is to introduce resistance into the shunt | contacts the shunt switch is locked so that the excitation cannot 
circuit of the exciter. The contacts of both switches work | be restored. By an ingenious system of cams and ro‘lers the: 
under oil, but it is inadvisable that the contacts of the main i : ý 

switch should be required to break the large main current 
flowing to the motor. The two switches are, therefore, inter- 
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Fia. 7.—SwitCHGEAR—Main AND EXCITER SWITCHES, WITH INTER- 
LOCKING GEAR. l 
i 


Fic, 8.—MaiN SWIT COVER AND OIL TANK REMOVED. 


locked so that it is impossible to work the main switch, except | controller cannot be placed in an intermediate position across: 
when all the resistance has been introduced into the exciter | two contacts, 
field coils. There is then practically no excitation, and the | It will be seen that the whole handling of the ship can be 
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were suspended in the centre of the road at heights of 23 ft. 6 in. 
These two methods of suspension are distinguished shortly under the 


carried out by means of two levers which are so interlocked as to 
be practically fool-proof. In the present instance these switches 
are in the engine room, but it is evident that by lengthening 
the connecting cables they could be placed on the navigating 
bridge. The number of electrical instruments provided has 
been kept down to a minimum. There are provided only one 
ammeter and one voltmeter for each alternator and an 
ammeter and voltmeter for each exciter. The handling of the 
switchgear is so simple that there is no necessity for multiplica- 
tion of measuring instruments. l 
The electrical drive, it is found, permits the speed of the ship 
to be altered'without altering the engine speed. It also permits 
a convenient gear ratio to enable the engines and the propeller 
respectively to be run at their most efficient speeds, and also 
provides for the ready reversal of the propeller while the 
engines continue to run in their normal direction. In addition 
to the above advantages it is found that in many cases the 
system allows of a reduction in the machinery space, and also 
in the bunker space required, thus increasing the cargo capacity 
of the vessel. As a subsidiary advantage it lends itself readily 
to distant control, and in any case where it may be found 
advisable the switchgear can be put on the bridge, and the 
control of the motor driving the propeller be put into the hands 


of the navigating officer. 
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Fic. 9. —ExciTER SWITCH REMOVED FROM CASE. 


The “ Tynemount ” has been built by Messrs. Swan, Hunter 


& Wigham Richardson, of Wallsend, to the classification 
of British Corporation B.S.*, and to the order of the 
Electric Marine Propulsion Co., a company which was formed 
to develop the system associated with the name of Mr. H. A. 
Mavor. We have to thank the latter company for giving us 


an opportunity of describing this interesting vessel. 


COMPARATIVE COST OF GAS AND ELECTRIC 
LIGHTING IN STRASSBURG.* 


The city of Strassburg has carried out certain experiments to 
determine whether gas or electricity is the more suitable for street 
lighting, having regard to the character of the light as well as the 
cost. With the consent of the municipal authorities, the Siemens- 
Schuckert Co. carried out tests of an accurate nature for the purposes 
of comparison, the results of which are contained in the present 
article. The measurements included results obtained with alternate- 
current flame arcs, taking current at 50 periods, as well as high- 
pressure and low-pressure gas lamps, the last named having inverted 
mantles, These low-pressure gas lamps were in some places arranged 
on the pavements at a height of 18 ft. 6 in., and in other cases they 


* Translated from the “ Elektrotechnische Zeitschrift.” 
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headings “ Low-pressure gas lamps I. and II.” in the following table :— 


ds Low Low 

ig pressure | pressure 

Flame | Flame pressure Bas P yak 
No. II., 


Type of lamp. are 2 
gas, two| No. I. 
No. I. | No. II. | pr hers. three | three 
burners. | burners. 


———óUe—MÀ—Ó | Ses | — M na€—iü——M | MÀ a IM 


Distance between lamps in 


OO Cai cobs cans ida qon Ez eas deca 
Breadth of illuminated 

area in feet ............... 57-5 57-5 57-5 55-0 49-0 
Illuminated area in sq. ft...| 7,250 | 6,000 | 6,780 5,500 5,800 


Consumption per lamp in 


watts and cubic ft. per | 
615 36:1 22-8 22-4 


hour respectively ......... 625 | 
Mean horizontal illumina- | ) 

tion in lux .................. 9-0 , 133 5-7 4-2 3-0. 
Consumption per lux over | 

100sq.yds. .........e-- 8.6 | 688| 084 | 0-805 | 1-15 
Ratio of maximum to mini-! 

mum illumination ...... 52 | 40 | 104 | 370 | 170 


The photometer was used over the entire distance between two 
lamps, except that in the case of low-pressure gas lamps included in. 
group I., which were arranged on opposite sides of the street alter- 
nately, three such lamps were included in one 8et of measurements. 
The total street area included between two lamps was about 690 sq. 
yds., the breadth of the space varying between 49 ft. and 57 ft. In 
each of these various spaces between 30 and 40 readings were taken 
at a height of 3 ft. 4 in. above the ground level by means of a portable 
Weber photometer with a reflecting screen consisting of plaster-of- 
paris and magnesia. All outside sources of light—such, of course, 
as shop windows and advertising signs—were extinguished during 
the experiments. The main results are shown in the above table. 
The consumption of the arc lamps includes that of the choking coil 


flame necessary for lighting the lamps. The figures for cost are 
based on those supplied by the municipal authorities. Thus, gas 
is charged for at the rate of 2s. per 1,000 cubic ft., while current is 
supplied at a price which averages 0-83d. per kilowatt-hour; this 
latter figure is arrived at by taking account of the fact that some of 
the lamps burn during the whole of the night and some are extin- 
guished at midnight, current being supplied at a lower rate after 
10 p.m. : 
Let us now institute a comparison on the basis of the cost of the 
illuminating agent alone, thus leaving out of account all subsidiary 


For the purposes of this comparison we therefore include solely the 


yds. is to be illuminated for 100 hours. The cost per lux with flame 
arc No. I. will be found to be 0-71d., with flame arc No. II. it will be 
0-57d., with high-pressure gas it is 2d.; with the two different 


2-1d. and 2-7d. There are, of course, as is evident, a number of 
other expenses connected with the matter, as already hinted above, 
and these will be taken into account in the more complete calcula- 
tions which follow. 

Taking the electric lamps first, the cost of carbons and attendance,. 
together with interest and sinking fund, must be considered. In 
addition, in Germany there is a tax, lately imposed, on the various. 
means for producing artificial light ; thus, in this case, there is a tax 
of about 1]d. on each pair of carbons, and similarly there is a tax 
of almost exactly the same amount on each gas mantle. Thus we 
find that a lamp burning throughout the night is alight for 3,800 
hours in the year, while a lamp burning till midnight burns for 
1,765 hours; the average, therefore, per year is about 2,780 hours. 
The mean consumption per lamp-year is 1,720 kw.-hours, costing 
£5. 19s. The cost of a pair of carbons is 3-86d., and they ought to 
last for 16 hours. Thus, 174 pairs of carbons should suffice for one 
year's burning of a lamp; but in practice it works out that about 
25 per cent. more than this number are actually taken, owing to the 
throwing away of short lengths. Thus, taking the cost of a. lamp for 
' a year, we find that the carbons, together with the tax, amount to: 

£4. 135. ; the eost of maintenance and attendance is about £2. 5s. ; 
interest at 5 per cent., and sinking fund spread over 10 ycars together 
absorb £1. 12s., making altogether a total of £8. 10s., which is 143 per 
. cent. of the actual cost of the energy consumed. 

Taking next the high-pressure gas lamps, we find that each lamp 
burns about 3,800 hours in the year. During this period two burners. 


| 


are alight for 1,765 hours, consuming 36 cubic ft. an hour, and one 


burner for 2,035 hours, consuming 18-5 cubic ft. an hour. The tota 
E 


and transformer, while the gas consumption includes that of the 


expenses, such as attendance, repairs, interest, sinking fund, &c. 


cost of the electric energy or of the gas. Suppose a space of 100 Sq. 


arrangements of low-pressure gas the costs would be respectively 
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yearly consumption is, therefore, about 101,500 cubic ft., and costs | (2) receiving the “ agreed ” rates less 5 per cent., adjusted to a 48 net 
£10. 1s. A gas mantle costs 64d., and is found to last on an average | hour week, and enjoying the ordinary privileges of unestablished Post 
Office servants after one year's continuous employment in the Post Office 


150 hours. The cost of gas mantles is £1. ls., seeing that 38 are > 
at this lower rate of pay. 
Your Committee approve of the division of the minor supervising 


required, and there is also the tax on them, amounting in all to 
3s. 9d. The Cost of compressed air per lamp is 6s., and attendance, classes above the class of skilled workmen Class I. in the Engineering 
repairs, lighting and extinguishing, assuming an automatic system Department excluding the electric lighting staff and cable ship staff, into 
of lighting to be adopted, cost about £1. Interest and sinking fund | inspectors and chief inspectors. They recommend that the class of 
on the capita] outlay involves an annual sum of £2. 9s. The total | inspectors be recruited by selection from the class of skilled workmen 
costa, exclusive of the cost of the gas itself, is therefore £4. 19s. 9d., | Class I. and the class of chief inspectors by selection from the class of 
a sum which is half that of the cost of the gas. inspectors, and that the standards of certificates required before an 
Let us take next the costs for the low-pressure gas system. Each , Officer is eligible for appointment to the substantive rank of inspector 
lamp burns for 3,800 hours, with three burners for 1,765 hours with and chief inspector respectively be maintained ; that the hours of duty of 
: í inspectors and chief inspectors be 48 net per week, and that the scale of 


a gas consumption of 22-8 cubic ft. per hour, and one burner for rid 

2,035 hours with a gas consumption of 8 cubic ft. an hour. The pay-oesstollgwe: LONDON: PROVINGER: 

total yearly consumption is, therefore, 56,100 cubic ft., costing Inspectors ............. £145 by £5 to £175....£130 by £5 to £160. 
Chief inspectors ...... £185 by £10 to £225....£170 by £10 to £210. 


£5. lls. The cost of a gas mantle is 4-8d., and the average life is 
200 hours. The cost of mantles is, therefore, 15s., together with the 
tax, which makes an extra 3s. 8d. Attendance, cleaning, &c., costs 
los. 3d. Interest and sinking fund varies according to circum- 
stances from £1 to £2. Thus the total expenses vary from £2. 13s. 6d. 
to £3. 13s., exclusive of the cost of gas. The so-called subsidiary 
expenses are, in fact, from 48 to 66 per cent. of the cost of the gas 
itself, which amounts, as aforesaid, to £5. 11s. 

Let us now suppose that a space of 100 sq. yds. is to have an 
average illumination of 1 lux for 100 hours, and let us calculate the 
total cost including everything—.e., cost of illuminant itself, cost 
of attendance, repairs, renewals, interest and sinking fund on capital 
outlay—and see which of the different systems is the cheapest. Thus 
we should find that with flame arc I. the cost works out at 2-06d., 
with flame arc II. the cost is 1-67d., with high-pressure gas it is 
3-6d., with low-pressure gas, system I., it varies from 3-7d. to 4-2d., 
and with low-pressure gas, system IL, it varies from 4-8d. to 5-4d. 
These figures seem to show conclusively that the electric light is not 
only better but also cheaper for street lighting. The municipal 
authorities in Strasburg had, therefore, no difficulty in,coming to a 
decision as the result of their own independent tests. It can hardly 
be said that these results are novel, inasmuch as Prof.Wedding's 
experiments gave a similar verdict, and so, too, did the tests that 
were carried out in Karlsruhe. The above figures show that if we 
take the most favourable systems on either side—i.e., the flame-arc 
system No. II. and the high-pressure gas system—the two would 
have been on level ground in so far as cost is concerned if the electric 
energy had been charged for at an average price of 3-18d. per unit, 
instead of the price which was actually charged—viz., 0-83d. This 
assumes, of course, the system of payment by results, light being the 
commodity desired, and the amount of the payment, therefore, 
depending on the amount of light furnished by the rival systems. 
Independently, too, of this point of view, it will be noticed that the 
table given at the beginning of this article shows the electric light 
is also vastly superior to gas in the matter of uniformity. Of course, 
no system of street lighting can be said to distribute the light with 
any real approach to uniformity, and one can only compare artificial 
lighting methods by noting the ratio of the maximum to the mini- 
mum illumination, such illuminations being measured at a given 
level, say 40 in., above that of the roadway. Here, again, the 
electric light asserts its superiority, inasmuch as with the best type 
of flame arc this ratio is only 4, whereas with the best gas system, 


which is that of the high pressure, it is 10-4. 


Your Committee recommend that assistant engineers should in future 
be recruited as follows: (a) That & Civil Service open competitive 
examination should be held for a new supernumerary class of engineer 
probationers and that the syllabus for this examination should consist of 
mathematics, mechanics and general educational subjects; (5) that 
outside candidates should be required to have completed not less than & 
full two years’ course of technical instruction at a University or at one 
of the recognised technical institutes or colleges, and that the age limit 
for outside candidates should be between 18 and 24 ; (c) that telegraphists, 
counter clerks and telegraphists and sorting clerks and telegraphists 
who have obtained the technical increment of the class, clerical assistants 
and clerks in the Engineering Department and officers with practical 
engineering experience in the Post Office, including draughtsmen in the 
Engineering Department, should be allowed to enter for this examination 
up to the'age of 30, to be reduced in five years from Jan. 1, 1914, to 26, 
provided they have performed two years' continuous service (in these 
grades); (d) that the scale of pay for engineer probationers should be £70 
at 18 years of age, £85 at 19 years of age, and £100 at 20 years of age or 
over—Post Office servants on this class remaining on the pay and 
receiving the increment they were entitled to prior to transfer 1f this is 
higher; (e) that engineer probationers, provided they have obtained the 
necessary certificates, and can be recommended as fit for the duties of 
assistant engineer, should be appointed to the assistant engineer's class on 
completion of two years' service on the class of engineer probationer; (/) 
that if they have not obtained these qualifications or cannot be recom- 
mended for appointment at the end of two years, engineer probationers 
should be discharged from the service if they entered the class from out- 
side, or, in the case of persons who were previously established officers 
in the Post Office, should be returned to the class on which they were 
borne prior to entering the class of enginecr probationer, and receive the 
pay they would have received if they had not been transferred to the class 
of engineer probationer; (g) that, except in the case of officers previously 
on an established class of Post Office servants, the class of engineer 
probationers should consist of unestablished officers; (h) that Post 
Office servants on the class of inspector, chief inspector or established 
skilled workman, Class I., and draughtsmen in the Engineering Depart- 
ment who have obtained the necessary certificates, and can be specially 
recommended as qualified for the post of assistant engineer. may be 
exceptionally promoted to this class without further examination, 
carrying their pay on promotion or starting at the minimum of the class, 
whichever may be greater. 

Your Committee recommend that the scale of pay for assistant engineers 
should be: London, £140, rising by £20 to £320; provinces, £130, 
rising by £20 to £300, and that officers at present on the class should 
proceed from the pay, including any allowance they are receiving im- 
mediately prior to the revision by the increments and up to the maximum 
of the new scale, all allowances ceasing after they are in receipt of more 
than the minimum of the new scale. 

Your Committee recommend that assistant engineers on transfer from 
London to the provinces should have their pay and seniority adjusted on 
the principle recommended for clerks. 

Travelling Time and Subaistence Allowances (Engineering Staff).—One 
witness stated that a large amount of the overtime worked was due to 
under-stafting, and was unnecessary, and while admitting that it was 
im possible to abolish it altogether, asked that it should be reduced as far 
as possible. He also asked that travelling time should be included in the 
hours of duty for the purpose of reckoning overtime, and that overtime 
thus reckoned should be paid for at rate and a-half on week-days and 
double rate on Sundays, Christmas Day, Good Friday and Bank no 


P 
POST OFFICE EMPLOYES.* 
(Continued from p. 19.) 
Your Committee recommend that the hours of duty of established 


skilled workmen Class I. and Class IL, unestablished skilled workmen 
and unskilled labourers should be 48 net per weck, and that the scales 


of pay should be :— 
Lonpon. PROVINCES, : 
Skilled workmen, Class I. ...... 40/-, rising by 1/6...38/-, rising by 1/6 to | He further claimed that where men are called upon for emergency work 
to 48/-, 46/- per wek they should be paid at overtime rate from the time of leaving home until 
Skilled workmen, Class II. ...28/-, rising by 1/6...26/-. rising by 1/6 to | theirreturn, A claim was also made that the construction gangs should be 
. to 38/—. 36 /~ per week. decentralised in order to reduce the distance men are now sent from thet: 
headquarters, and that the engineering districts should be divided into & 


number of * gang " areas, the centre for each being every place at which 
the late National Telephone Co. had a local manager, and that when any 
centre required more labour than was normally attached to it. it should 
borrow from the nearest centre to it. It was stated that this practice 
had been followed successfully by the National Telephone Co.. and that 
the Post Office “ gangs’ were at present too much concentrated at 
headquarters. It was asked that 3d. an hour subsistence allowance. in 
addition to the lodging allowance, be allowed to construction gangs 
during travelling time exceeding three hours, when sent long distances by 
rail, and that it be paid before the journey commences. 


.. 94d. to 8d. an hour. 


Unestablished skilled workmen 61d. 81d. an hour 
Labourers ............-. i pod 64d. to 74d. an hour... 51d. to 7d. an hour. 


Your Committee recommend that tradesmen in the Engineering 
Department, exclusive of officers on the electric lighting and cable ship 
staff, should be unestablished, and should have the option of (1) receiving 
the “ agreed ” rates of pay, adjusted to a 48 net hour week, and enjoying 
none of the privileges of unestablished servants in the Post Office; or of 


* Abstract of the Report of the Select Committee on Conditions of 
Employment in the Post Office. 
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recommended for the post of assistant engineer, may be exceptionally 


whichever may be greater, on the same conditions as those recommended 
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The Post Office stated that the question of decreasing the number of 
‘centres from which gangs are drawn had been receiving consideration in 
-connection with the transfer of the National Telephone Co.'s staff, but 
that the work of the National Telephone Co. was of a somewhat different 
-character to that of the Post Office, as the National had no trunk lines. 
At present a member of a construction gang can return home at the ex pense 
vf the Department weekly, if the distance by railway is less than 12 miles, 
and the cost of the return ticket does not exceed 2s., and fortnightly where 
the distance does not exceed 24 miles or the cost 4s. "That the distance 
limit might be relaxed, provided the contribution to be made by tho 


|o 


Department was not increased. - 
'ommittee recommend that whenever an 


RECOMMENDATION.—Your C 
officer is employed more than 2 miles from headquarters he should be 


allowed to count all time necessarily spent in travelling from his home to 
his work and back in excess of the time taken in travelling from his home 
to headquarters and back as part of his day's work. That wherever an 
officer is employed more than 4 miles from headquarters in such 
circumstances as render it impossible for him to return home for the 
night he should receive lodging allowance at the rate set out, and that 
where an officer is sent by rail or other conveyance on an occasion when 
he is not able to return home for the night he should be paid wages at. 
single rate for the time spent in travelling, calculated from the departure: 
station to the arrival station, provided that if the time actually spent in 
work for the week does not amount to a full week, then wages for travel- 
ling should be paid only insofar as the travelling time in addition to the 
working time exceeds the net hours of duty laid down for the class. 
That the time spent in travelling home for the week-end should not be 


included in the weekly hours of duty. 

Draughtsmen (Engineering Department).—In view of the increase in the 
number of draughtsmen who will be employed in the Engineering 
Department of the Post Office, a subject to which further reference is 
made subsequently, your Committee are of opinion that it is desirable 
that the conditions of service and classification of these officers should be 
modified so that they can be incorporated with the engineering forces 
to which they naturally belong. Your Committee recommend that there 
;: Should be a separate class of engineering draughtsmen in the Engineering 
Department, to be reeruited by selection from qualified persons whether 
within or without the service, and that the pay for these officers where 
unestablished should be from 20s. to 60s. per week at the discretion of 
the Engineer-in-Chief according to their skill and attainments and 
whether they are stationed in London or the provinces; that the 
authorised number of established appointments for draughtsmen in the 
Engineering Department should be 50 per cent. of the total staff of 
. draughtsmen in this department, and that the number of appointments 
on the establishment should be adjusted on Jan. 1 in each year on the 
same basis as that recommended for skilled workmen. 

Your Committee recommend that appointments to the establishment 
should be made by selection from the class of unestablished draughtsmen 
to the full number of vacancies on the authorised «stab'shed staff on 
Jan. 1 in each year, provided that no officer shall be placed on the 

. establishment unless he has performed five years’ continuous service as 
& draughtsman and can be certified as fully efficient for draughtsman's 

. duties and of good character, and that the appointment to the establish- 
ment should be subject to the usual Civil Service conditions. Your 
Committee recommend that on establishment draughtsmen should be 
placed on following scales of pay :— 

Class II.—London : £110, rising by annual increments of £5 to £160. 

Provinces: £100, rising by annual increments of £5 to £150. 

Class I.—London : £170, rising by annual increments of £7. 10s. to 
£210. Provinces: £160, rising by annual increments of £7. 10s. to £200. 

Your Committee recommend that the hours of duty for draughtsmen 

should be 40 net per week, and that the annual leave should be 12 working 
days for unestablished draughtsmen and 21 working days for established 


officers. 
Your Committee recommend that the new classes of established 
draughtsmen, if they have obtained their certificates and can be specially 


promoted to the class of assistant engineers without further examination, 
carrying their pay on promotion or starting at the minimum of the class, 


for certain other officers in the Engineering Department. 

Your Committee recommend that draughtsmen at present in the 
Engineering Department be eligible for appointment to the new classes on 
the new scales, but that on transfer to the new class they must accept the 


full conditions laid down for the class. 

Electric Lighting Staff.—There are 479 unestablished officers belonging 
to the electric lighting staff under the Engineer-in-Chief. The hours of 
duty are 50} weekly, 7 hours’ night duty counting as 8 hours’ dav duty, 
night duty being reckoned between 8 p.m. and 6 a.m. The staff in the 
electric lighting department are required to work on any six out of seven 
-days a week without extra pay. Overtime on week days is paid at rate 
and a-quarter and on Sundays at rate and a-half. Annual leave, sick 
pay and free medical attendance and attendance on Bank Holidavs are 
the same as for unestablished skilled workmen. A claim was made on 
behalf of the electric light staff under the Engineer-in-Chief that thev 
.Should be established after one year's continuous service, and for an 
immediate increase in wages as in the case of other officers in the Engineer- 
ing Department. It was stated that the electric light staff had a special 


. grievance, and that the arrears of pay due to the London men in accord- 
ance with the recommendations of the Hobhouse Committee had not yet | 


i been paid; that the agreed rates in London were supplied to the Post- 
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master-General by the staff; that then a delay of two years followed ; 
that in Nov., 1910, a circular was issued stating that the increases 
would date from Oct., 1910; that the rates in the circular were paid: 
that the Treasury had admitted the claim for back pay from Feb., 1908, 


to Nov., 1910, and this had been paid in the provinces but not in London; 


that also the hours had been increased in London from 48 to 501. 

RECOMMENDATION.— Your Committee consider that the wages paid 
to this portion of the staff, which have been only recently settled, are 
satisfactory. In view of the evidence they consider, however, that it is 
desirable to bring this portion of the staff on to the same basis as the rest 
of the Engineering Department, which will at the same time give to some 
of these officers an opportunity of establishment. They therefore recom: 
mend that the hours of duty of the electric lighting staff should be the 
same as those for the rest of the Engineering Department, namely 48 
net per week. Also that the electrical and mechanical assistants should 
be classed as chief inspectors; foremen as inspectors; shift officers as 
skilled workmen, Class I.; fitters as skilled workmen, Class II., though 
exceptional men may be placed in Class I. ; and circuit-men, engine-men, 
stokers and labourers partly as skilled workmen, Class II., partly as 
unestablished skilled workmen and partly as unestablished labourers 
on the same basis as that recommended for the rest of the Engineering 
Department, and that the conditions of service of the officers on the 
electric lighting staff on these classes should be the same as of other 
officers on these classes. 

Your Committee understand that the lighting and power stations in the 
provinces are in many cases being discontinued as satisfactory terms are 
arranged with the municipal authorities for the supply of electric energy, 
a policy which they approve. They consider that where any station is 
likely to be discontinued at an early date, the staff employed there should 
be left out of any calculation for the purpose of fixing the established 
posts ín the Engineering Department, and that the Post Office should 
endeavour to transfer any of the redundant officers to other duties in the 
Post Office or to the electric supply authority. 

Your Committee recommend that those officers now in the service who 
receive establishment should enter their new class either at the minimum 
wage of the class or at their existing wage less 10 per cent. in consideration 
of the reduction of the working hours from 504 to 48 net, the receipt of the 
extra rate for Sunday work, and other benefits following upon establish- 
ment, and that those who do not, should receive the same rate per hour 
as they are now receiving. 

Staf on Cable Ships.—The total submarine and cable staff numbers 
about 50 established and 29 unestablished officers. The annual leave of 
the established staff varies according to the wage received, and of the 
unestablished staff a ter two years’ continuous service is the same as 
for unestablished skilled workmen, as are also the conditions in regard 
to sick pay and free medical attendance. 

RECOMMENDATION.— Your Committee recommend that the un- 
established staff on the cable ships should be engaged as required at the 
recognised rates of pay and terms of employment (including allowances) 
for sailors, firemen, &c., on first.class coasting steamers, with their 
headquarters at the same port; that stripe pay should in future cease to 
be granted to officers on the cable ship staff; that the maximum of the 
scale for all ranks of established officers now entitled to receive stripe 
pay be raised 3s. With regard to certain officers employed on cable 
ships your Committee do not approve of a specific allowance for liquor, 
and recommend that officers now receiving ls. 9d. per day be given an 
additional wage of £12. 10s. annually, and officers now receiving ls. and 
6d. per diem be paid 3s. and 2s. weekly additional wages respectively 
in substitution for the present liquor allowances, which are in practice 
only paid to them for about half the year. The expenditure on rations 
and table allowance in the cable ships seems to be high, and yourCommittee 
consider, from facts which have been brought to their notice, that, in 
the interests of public economy, a careful investigation into the working 
and manning of these vessels should be made. 

Stores Department.—Both the Stores and the Factories Departments 
have been amalgamated since 1911 under the Controller of the Stores. 
The stores depots are situated in London, Birmingham, Dublin and 
Edinburgh. There are in the stores department 480 unestablished 
porters and boys. The hours of duty are 48, exclusive of meal relief, 
and overtime is paid for for the first two hours on a week-day at rate and 
a-quarter, and for any time in excess of two hours on any one day at 
time and a-half. After two years’ continuous service the unestablished 
staff receive 12 working days' leave, and the regulations in regard to sick 
pay and medical attendance are the same as those for unestablished 


officers in the Engineering Department. 
(To be continued.) 


Engineering Laboratory at Cambridge.—Prof. Hopkinson 
has received from Mr. A. F. Yarrow a cheque for £800 which 
is to be applied to the purchase of a Diesel engine and dynamo 
for the engineering department of the Cambridge Engineering 
School. This, Prof. Hopkinson remarks, is the most generous 
benefaction which the department has received for some years, 
and will provide a very useful addition to the equipment. It 
is valuable not only in itself, but also as evidence of the interest 
taken in the Engineering School by a distinguished engineer 


E2 


and manufacturer. 
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COMPARATIVE TESTS OF STREET 
LIGHTING. 


As time goes on our information on the comparative 
merits of gas and electricity for street lighting becomes more 
complete, and shows that the flame arc lamp is very easily 
holding its own where the lighting of important streets is. 
concerned. Some time ago experiments were carried out 
by Prof. WEppING on this subject, and tests have also been: 
made at Karlsruhe. Last year an important comparison 
was made between gas and electricity at Manchester, and 
now on another page of the present issue we publish the 
results of tests at Strassburg. In this case the tests were 
made by the Siemens-Schuckert Company, with the consent 
of the municipal authorities, and we may take it that the: 
reputation of this firm is sufficient guarantee that the tests 
were accurate. 

At Strassburg gas is sold at 2s. per thousand cubic feet, 
and electrical energy at a price which varies according to 
the time of day, current being supplied at a lower rate after 
10 p.m., the average price being 0-83d. per kilowatt-hour. 
Figures are given for two types of flame arc lamp, for high- 
pressure gas, and for two arrangements of low-pressure gas, 
which differ in the method of suspension. Comparative 
figures are stated, first, for the cost of the illuminating agent 
alone, and, secondly, for the cost when all items are taken 
into account. On the basis of equal mean illumination in 
both cases the cost per lux in illuminating 100 sq. yds. for 
100 hours is found to be 0-71d. for one of the arc lamps and 
0-57d. for the other, or a mean of 0-64d. High-pressure gas 
comes to 2d.,or 3-1 times the cost of the arc lamps. The 
low-pressure gas comes to a still higher figure. 

In addition to the illuminant, however, there are various 
costs that must be included. In Germany, in particular, a 
tax has been recently introduced amounting to 11d. per pair: 
of carbons, and about the same sum per gas mantle. Apart 
from the cost of carbons and the tax, there is maintenance, 
attendance, interest and sinking fund. When all these 
charges are taken into account we find that the cost of one 
of the arc lamps is 2-06d. and the other 1-67d., or an 
average of 1-865d. High-pressure gas, on the other hand, 


comes to 3-6d. or 1-9 times the cost of the arc lamp. The. 
The conclusion 18 


The Rates for Subscription to ‘‘ THE ELECTRICIAN ” are as under :— 
HALF*Y EAR, QUARTER, 


YEAR. 
United Kingdom ... 26s. Od. ... 13s. 6d. ... 7s. Od.) Post free, 
Canada ex o 289. 3d. ... 148. Bd. ... 7s. Gd. > payable 
Postal Union... ... 30s. Od. ... 168. Od. ... 8s Od. J in advance 


(This charge includes all the numerous Supplements.) 
New volumes of “THE ELECTRICIAN " commence in April and October. 
Vols. I. to LXXI. can now be supplied. Price on application. 


ELECTRICITY SUPPLY TABLES AND DATA. 


This valuable set of comprehensive Tables and Engineering Data relating 
te Electricity Supply, to Electric Power (with Maps of Areas), and to 
Electric Traction on Railways and Tramways in the United Kingdem, the 
Colonies, and some places abroad, giving details to Jan., 1913, can be 
obtained complete in handy book form, price 6s. 6d. post free. A complete 
Index is included. 

The above Tables, &c., have been repreduced in miniature for the pocket. 
The size of tho miniature book is 8} in. by 41 in. 180 pages, including 
maps. The price is 1s. net, postage 14d. extra. Reduction on quantities 


for presentation to Trade Customers, &c. 
A SMALL POCKET LENS i8 SUPPLIED, PRICE 24. NET. 


"THE ELECTRICIAN " SERIES OF 
STANDARD ELECTRICAL BOOKS 


can be obtained of all Booksellers at Home, in the Colonies, and Abroad. 


“Tur Evectrician” EvectricaL TRADES Directory AND HANDBOOK. Published 
annually in February, corrected to mid-February. Established 1882. A very 
valuable advertising medium, covering the entire Industry. Subscription price 


(which is received in advance up to Jan. 3lst in each year for the next following 
edition) 10s. 6d. nett, postage 9d. extra. Price, after Jan. 3lst, 15s. nett, postage 9d. 
extra. Postage of all copies to British Colonies and Europe, 2s. :to other countries, 


2s. 6d. Digest o/ Contents of the 1913 Edition post free on application. : 
ELEMENTARY THEORY OF ALTERNATE-CURRENT WorkinG. By Capt. G. L. Hall, R.E., 
Now Ready. 3s. 6d. nett. . f 
ELECTROMAGNETIC THEORY. By Oliver Heaviside. Vol I, Price 12s. 6d. Vol. II. 
Price 12s. 6d. Vol. 111. Now Ready. 21s. nett. 
Srupigs iN Licht Propuction. By R. A. Houstoun, M.A., D.Sc., Ph.D. Ss. nett. 
Common BATTERY TELEPHONY SiMPLIFIED. By W. Atkins. 3s. nett., postage 3d. New 


i and enlarged Edition Now Ready. 
BugcrricAL ENGINEERING FOR MECHANICAL AND Minino EwaiNBERS. By H. J. S. 


Heather, M.I.E.E. 9s. nett. 

Bumcrric CRANES: TuRiR DESIGN, CONSTRUCTION AND ÁA»PLICATION. By H. H. 
Broughton, M.I.E.E. Price 25s. nett, postage 9d. (abroad, 1s. 8d.) 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Elton Young. New Edition 
now ready, Price 10s. od. nett, post free lls. 

Stupents’ Cuine To SuBMARINE Case Testinc. By H. K. C. Fisher and J. C. H. 
Datby. Price 7s. 6d. net. Revised Edition now ready. 

AMATEUR WIRELESS TELEGRAPH Desicns. By "'Alfrec." New ana enlarged Edition 


Now Ready. Very fully illustrated. Price 2s. 6d. nett, postage 2d. 
“THe ELECTRICIAN’ Primers (81 Primers in all, and a GLossary). Single Primers 
3d. each post free. /n One Comyiete Vol., 10s. 6d. nett, or Three Separate Vols. (Vol. 1. 


3c. 6d. nett: Vol. //., 6s. nett: Vol. II. 4s. 6d. nett). FuLL Prospectus FRER. 
Tug Evectric FURNACE IN [RON AND STEEL Propuction. By John B. C. Kershaw, 


F.1.C. Price 3s. 6d, nett. 
PRELIMINARY WIRELESS TELEGRAPH CONFERENCE (BERLIN, 1903). 8s. 6d. nett. 
INTERNATICNAL WIRELESS TELEGRAPH CONVENTION AND SERVICE REGULATIONS 

(BERLIN, 1906). With compl»te report of Proceedings. Price 21s. nett. 

Price 6s. nett. 


INTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS, 
Also 1913 AMENDMENTS to same. Price 8d. nett. 


(Lisson Revision, 1908.) 
INTERNATICHAL RADIO-TELEGRAPH CONVENTION AND SERVICE REGULATIONS (London 
Revision. 1912). Now Reatv. Price Ss. nett, post free Ss. 6d. 
Brakes For TRAMWAY Cars. By H. M. Sayers. Price 3s. 6d. nett. [Price 6s. nett. 
THE MECHANICAL DESIGN AND CONSTRUCTION OF CommuTaATORS. By R Livingstone 
THE Practica, Wirecess Stine Rute. By Dr. H. R. Belcher-Hickman. Price 2s. 6d. 


nett. Reduction on quantity. 
THe THEORY OF THE SUBMARINE TELEGRAPH CABLE. By H., W. Malcolm, D.Sc. 


In Freraration, 
Tug MECHANICAL DESIGN AND CONSTRUCTION OF GENERATORS. By R. Livingstone. 


In Preparation. . 
EisgcrRicAL LABomATORY Notes AND Forms. Arranged by Dr. J. A. Fleming. M.A., 
F.R.S. Single copies 4d. nett. or in dozens at 3s. Od. nett. Complete Sets of 50 
Notes and Forms, 12s. 6d. nett. or in strong portfolio, 14s. nett; or bound in strong 
cloth, 15e. nett. Spare Copies ot Tabular Sheets, Is. per dozen. Portfolios, Is. 6d. 
each. Sectional paper. Is. per dozen sheets. Complete Prospectus post free on request. 


Further portions of this list of "" THe ELECTRICIAN " SERIES OF Books appear each week. 


low-pressure gas is again still higher. 
reached that for the costs to be equal it would be necessary 


for electrical energy to be sold at the price of 3-18d. per: 
kilowatt-hour instead of 0-83d. 

In connection with these figures it is interesting to note 
the results obtained by Mr. Haypn Harrison at Man- 
chester last year, although the basis of comparison is not the 
same as at Strassburg. At Manchester a candle-power 
basis was taken in one instance, from which it appeared 
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that the arc lamps cost 0-7d. per hour and the gas 2-54d. 
This shows a ratio of 3-6 


in favour of the arc lamps. If, on the other hand, equai 
minimum illumination was taken (as against equal average 
illumination at Strassburg), the arc lamps were found to 


cost £254 per annum if used throughout the night, or £314 
per annum if supplied at the rate that holds for half-night 


lighting, while the cost of gas came out at £675 per annum 
(excluding capital charges and maintenance as distinct from 


labour). This shows that gas costs 2-7 or 2-1 times the cost of 
arc lighting, depending upon the rate charged. In this case 


it should be noted that the cost of gas was taken as 12-69d. 
per thousand cubic feet as against 2s. at Strassburg, and 
electrical energy at 0-655d. or 1-07d. per unit according to 
the hours of lighting. 

These tests are, of course, not strictly on a comparable 
basis, but they show results which very fairly support one 
another. 
of maximum to minimum illumination shows that the flame 
arc lamp is very much in advance of gas. Thus in the case 
of the two tvpes of arc lamp at Strassburg this ratio was 5-2 
and 4 respectively, which figures are exceedingly satisfactory. 
On the other hand, the high-pressure gas gave 10-4, and the 
two examples of low-pressure gas lighting gave 37-0 and 
17-0 respectively, measurements being made on a plane 40 in. 


above the street surface. 
fore, it may be said that the flame arc lamp is well ahead 


of its competitor. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug Erectrician Offices, post 


free, on receipt of published price, addine 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
a rd 


Winding Engines and Winding Appliances: Their Design and 


By G. MeCrLLocH and T. C. Furers. 


Economical Working. 
(London: E. Arnold.) Pp. viii.4-452. 21s. net. 


The authors have compiled a most useful and exhaustive 
treatise on winding engines and winding appliances which 


should appeal to the ever-increasing number of electrical 


engineers who have to deal with this most interesting and im- 


portant subject. It is therefore all the more to be regretted 


that they should show themselves so prejudiced in favour of 
steam winding, and should have dealt with the question of 


electric winding in a somewhat partisan spirit. 

In the introductory part of their book the authors deal— 
with perhaps over much detail—with the dynamics of the 
winding engine, and in Part I. describe very fully the various 
types of drums and steam engines used for winding purposes, 
and the conclusions they draw are. on the whole, quite sound 
and most engineers will find themselves in agreement with them. 

Part II. deals with the problem of raising large quantities of 
mineral from very great depths—exceeding 6,000 ft.—and the 
difficulties to be faced by the designer of a suitable engine are 
clearlv put forward by the authors who point out—and quite 
correctly too—that for depths exceeding 6,000 ft. two-stage 
winding will have to be adopted. One is, however, somewhat 
amazed to find that even for this purpose they still suggest 
using steam engines for both stages, and, extraordinary as it 
may seem, propose installing both engines at the surface. 
Surely it would strike most engineers that the neatest and most 
efficient way of dealing with the matter would be to instal the 
second stage winder underground and to drive it electrically ; 
but then it should not be forgotten that the authors are not 
enamoured of electric winding even for metalliferous mines 
where coal may cost several pounds a ton, for do we not find 


Apart from the question of actual cost the ratio 


From everv point of view, there- 


Part III. deals with electric winding, and it is quite obvious: 
that here the authors do not feel themselves quite in their 
element. This may probably account for the impression they 
wish to convey, namely, that electricity will never become a 
serious rival to steam for winding purposes ; if electric engines: 
are used it is more for the sake of convenience or of other con- 
siderations than of economy. 

Fortunately for electrical engineers who are tackling the: 
problem no figures or facts are brought forward in support of 
this opinion. Even such figures as were compiled, in Germany 
of all places, where we are told that electric winding has com- 
pletely ousted its rival, and reproduced on pages 230 to 237, 
are admitted by the authors themselves to be inconclusive, and 
a perusal of these figures will satisfy most people on that point. 

It is a very great pity that the authors did not see their way 
to deal with this question with more originality. Instead of 
merely describing in detail certain systems, such as the West- 
inghouse rotarv converter equaliser system at the Maritime Pit, 
which is but indirectly connected with the question of winding 
itself (and which we are told on page 218 has now been discarded, 
as it was found that “less current was consumed when working 
direct from the mains than when working through the equal- 


iser set ”), it would have been more to the point if certain im- 


portant facts hzd been laid before the reader to enable him to 
form some sort of opinion on the matter. 
might have been told that it is now quite usual for makers to 
guarantee and obtain an efficiency of 52 to 45 per cent. between 
the cage and the switchboard, corresponding to a consumption 
of 1-43 to 1-65 kw. hours per shaft horse-power hour, for an 
electric engine, large or small ; this, translated into steam con- 
sumption of the generating plant, means 22 lb. per shaft horse- 


power-hour on an average, and it is doubtful whether à maker 


can be found to guarantee a figure very much less than doublethe 
above for any steam winding engine he chooses to put forward. 

A point to be remembered is that the efficiency of a properly 
designed electric winder does not fall off to any extent with the 
duty it is required to perform ; it is practically as good with 
a small engine as with a large one; it will hardly fall below 
45 per cent., which corresponds to 1:65 kw. hours per shaft 
horse-power-hour with quite a small engine, and if a Ward- 
Leonard system of control 1s adopted the moment of inertia of 
the drum, cages, &c., the absence of balance rope or other 


dynamical conditions, will not appreciably affect the efficiency 


of the equipment, although they might affect its first cost. 
The exceptionally good figures claimed for steam winding 
have been obtained only with large engines working under very 


favourable dynamical conditions. 


There is not the slightest doubt that in all cases where fuel. 


costs 8s, per ton or more electric winding has already dis- 
placed steam winding for all new work, and even at collieries 
where refuse coal valued at 5s. per ton is used for steam raising 
purposes electric winding ìs a paying proposition in eight cases 
out of every 10—at least the power companies in the Nortli of 
England and South Wales do not appear to have much diffi- 
culty in getting most of the new business on offer in selling 
their power at standard rates. 

Parts IV. and V. describe various constructional details in 


connection with steam engines, drums, ropes, cages, guides and 
other accessories. These chapters are well written and fairly 
up-to-date, and will give an electrical engineer unacquainted 


with the details of colliery engineering all the information he 
MAURICE GEORGI. 


can possibly require. 


Single-Phase Commutator Motors. (Part I, “‘ Electric Mec hanism."; 
By F. Creepy. (London: Constable & Co.) Pp. x.4- 113. 7s. 6d. net. 


The author of this book has made a name for himself in con- 
nection with single-phase commutator motors, chiefly owing 
to the attention he has paid to the development of these 
machines with a shunt characteristic. He now places before 
us a general method of dealing with the theory of all tvpes of 
single-phase commutator motors. For this purpose he 
abandons the phase diagram and builds up a new vector 
diagram in which the directions of vectors represent directions 


on page 210 the somewhat remarkable statement that even in in space and not in phase. Thus, instead of the usual Vector 
diagrams being used to represent the periodically varying 


Western Australia electric winding would not pay! 


For instance, we 
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-of vectorial algebra (symbolic method). 
readers understand the method used, all is well and good ; but 
_if a certain amount of space has to be devoted in every article 
to an exposition of the method used therein, then it at once 


becomes a debatable point whether a better-known, though 
It is also 
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‘quantities of pressure (or flux) and current (or magneto-motive) 
force, with respect to time, we now work with the ellipse, which 


represents their relation in space. 


Before problems can be handled with dexterity by this 
method some knowledge of the geometry of the ellipse is 
necessary ; consequently a fair amount of the book, including 
. an appendix, is devoted to an exposition of this, and to showing 
how the arguments can be applied to illustrate the working 
of the several types of series and shunt single-phase motors. 
To one accustomed to the old method, it is difficult to say 
: definitely whether such an innovation will meet with universal 


The case is somewhat analogous to the use 
So long as one's 


welcome or not. 


more cumbrous, method may not be preferable. 


doubtful whether the full advantage of this method can be 
properly appreciated without a fair amount of experience in 
its use, and for this reason its value may not readily appeal 


to anyone not regularly engaged in this class of work. Thus, 
the book will be more suitable for specialists and experts than 


for beginners. 
appreciate the extent and value of Mr. Creedy’s labours, and 


it will also be he who will eventually determine whether a 
method capable of such general application to single-phase 
commutator motors can simplify his work in the design office 


- or lecture room. 


In addition to explaining and applying the elliptical method 
to single-phase motors, there is also much useful information 
on the working of these machines. For example, in his 


- description of the shunt motor, we think Mr. Creedy is at his 
. best. 


Throughout the book the writer assumes a high standard 
of previous knowledge—both diagrams and text require the 


reader to be well versed in the rudiments of the subject. Thus 


the book is not an elementary text-book. 
We hope Mr. Creedy will go ahead and achieve further 


success with his work in connection with one of the most 
difficult branches of electrical engineering. In any case, he 


has the satisfaction of knowing that the application of single- 


phase commutator motors for traction or stationary work is 
no longer a technical but a commercial problem, and if the cost 
of manufacture can be made sufficiently low, or, alternatively, 


the advantages of using these machines sufficiently great, then 
their future is assured. 


STANLEY PARKER SMITH. 


ation and Costing: A Book for Manufacturers and 
.C.A. New and enlarged 


cud: pers 
ercbants. By Harvey PREEN, F 
Simpkin, Marshall, Hamilton, Kent & Co.) 


edition, (London: 
Pp. viii.--188. 2s. 6d. net. 
This business handbook was originally published in a much 


shorter form and was reviewed in these columns on Jan. 17, 


1908. In our review we pointed out that the arrangement 


could not. be termed happy, and that many subjects that might 


have been treated more fully with advantage were dismissed 


with comparatively brief notice, whilst others which were not 
of such importance to the business man were dealt with at 
length. The work has now been re-written and re-cast and a 
considerable amount of matter of a useful character has been 
added. . It is vratifving to learn on the authority of the author 
that the application of the tenets enunciated in the original 
work has resulted in an increase in the profits of many merchant 
and manufacturing businesses, more indeed than would have 
been imagined by those who have not hitherto been instructed 
in the vital questions with which the book dealt. That being 
the case, it may be said at once that a perusal of the second 
edition should greatly add to the results already obtained, as 
the treatment of the subjects now leaves little or nothing to be 
desired, and the book can be cordially recommended to all who 
are of opinion that improvement is possible in their business. 
Incidentally it may be mentioned that many of those who feel 
that no such improvement is necessary might benefit from its 
perusal. That being the case, the book should command a 
ready sale amongst those engaged in the electrical industry. 


Moreover, the expert will be better able to 


increased profits by internal re-organisation, the elimination 
of waste, introduction of proper testing systems for raw mate- 
rial, useful interior factory accounting, and by the introduction 
of efficient costings such as will enable the merchant or manu- 
facturer to know at any definite time, or even day by day, 
whether it will pay him, and how much it will pay him to make 
or sell any particular grade of goods. It has not been 
the intention of the author to design or advocate any definite 
and detailed system or systems for adoption in any particular 
class of trade or manufactory, as any such attempt would 
admittedly be of little value and the result. would be unsatis- 
factory. All that Mr. Preen has attempted to do has been to 
place on record in as concise a manner as possible an answer 
to the question which is continually being asked in the indus- 
trial world as to how profits can be increased or departmental 
losses decreased. And from a close perusal of the work it can 
be said that he has succeeded. The chapter which deals with 


stock is, perhaps, the best in the book from a utilitarian point 


of view, and most of our readers, or at any rate those who have 
felt the pinching of the shoe. will agree that the feeling which 
has lately grown up amongst retailers that it is better for the 
manufacturer to hold stock of the particular lines they sell 
than for the retailer to do so may be all right from the mer- 
chant's standpoint, but that it sometimes spells commercial 
death to the manufacturer. 

Recently the attention of business men has been directed to 
the necessity which exists in trading for correct methods of 
cost-finding. Up to the present the electrical industry appears 
content to go on the way it has done since its inception, but 16 
is possible that before long electrical manufacturers may find, 
as manufacturers in certain other trades have already found, 
that there are, as Mr. Preen says, those who are every day 
selling lines of goods upon which no profit, and in some cases 
a loss, is being made, and yet those particular lines are still 
being pushed in ignorance of the fact that profit made in paying 
branches of the business is being wiped out, and this simply 
for the want of a proper costings system which would disclose 


the real state of affairs. G. B. B. 
New English System of Money, Weights and Measures, and of 
Arit With 


etic. By Engincer-Rear-Admiral G. EtLBRow, R.N. 
an Introduction by G. Moores. (London: P. S. King & Son.) 
Pp. 40. ls. net. 


We are familiar with those who advocate the substitution of 
the metric system for our somewhat complicated British 
weights and measures ; and we know those who contend that 
the simplicity of the metric system is but a snare and delusion 
and that our present duodecimal idea is the only one with any 
real advantages; but this is the first time we have seen an 
attempt to combine in an entirely new system all the advan- 
tages and none of the disadvantages of the two older schemes. 
Yet this is what Admiral Elbrow has done. He points out 
that the number 12 appears to be the best suited for an 
arithmetic base, for the reason that it can be divided bv 2, 3, 4 
and 6 without leaving fractions, but in order that duodecima! 
arithmetic may be as simple as decimal arithmetic it is neces- 
sary that the base 12 shall be represented by the figure 10 in 
the same manner as the base 10 is in the latter. This means, 
however, that the present symbols 10 and 11 must be repre- 
sented by two new signs, for which Admiral Elbrow proposes 
the symbols # for 10 and € for 11. These new symbols wou'd 
also receive new names, being called * teen” and “lin ”? re- 
spectively. Thus 20 in the new notation would equal twice 
12, or rather 2x10; 1,000 would become 644, 144 would 
become 100 and 1,913 would become 1,135. Students of 
algebra are already familiar with such an idea without the use 
of such special tvpe. , 

Admiral Elbrow recognises there would be obvious objec- 
tions to the introduction of this svstem, but, with the airy 
optimism of an inventor, he waves these aside. To ourselves 
these difficulties appear almost insuperable and certainly not 
worth the trouble of overcoming. Besides necessitating an 
entire revision of the table of logarithms and the Nautical 
Almanac, in the opinion of the author both quite easy tasks, 
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;and Paul, in conjunction with Prof. Gibson. 
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equipment, of about £16,000, forms an L-shaped block. The main 
building, forming the north side of a quadrangle, is two stories high, 
broadly treated in a domestic form of classical design and covered 
with a steeply pitched roof of grey slate. This contains the lecture 
rooms, drawing offices, library, private rooms and hydraulic labora- 
tory, with two rooms set apart for a possible architectural depart- 
An architectural feature is provided by the central tower. 
This is some 80 ft. high and accommodates the fan and machinery for 
| the forced ventilation of the building, and also contains a storage 


the revolution caused by the adoption of any such scheme would 
be enormous. We therefore hope it will go no further than its 


present paper condition. 

It is only right to say that the author describes his system 
very clearly, and has gone to great trouble in working the 
new multiplication, length, weight, measures and other tables, | 
.and in giving examples of the new arithmetic. We can only 
"wish, however, this energy had been expended in a better 


ment. 


laboratory are supplied. 


cause, Say, in getting the wrongs of engineers in the Navy , tank of 10,000 gallons’ capacity from which the mains of the hydraulic 


alleviated to some extent. 
"Wiring Diagrams of Electrical Apparatus and Installations. 
(McGraw-Hill Book Co.) Pp. 253. 8s. 4d. | 
This book contains a collection of electrical circuit diagrams, 
intended to cover all branches of electrical engineering, except 
telephony and telegraphy. Under each diagram is a title and | 
the minimum amount of text necessary to explain it. There 
are 20 chapters, and they appear to cover the ground intended. 
We are not very clear to what class of reader this book would 
appeal. We can believe it would be useful to anyone starting 
'to work in a central station with no previous experience, or 
possibly to a man who had to repair all kinds of unfamiliar 
-electrical machines or instruments, such as railway controllers. | 
But its real use we think would be to supplement other books. 
Chapters I. and II. are devoted to continuous and alternating- 
‘current generators ; Chapter IV.deals with transformers ; Chapter 
V. (very complete and one of the most valuable) with potentia! 
regulators; Chapter VI. with synchronous converters ; 
‘Chapter VIII. with sub-stations ; Chapters IX. and X. with 
motors of all kinds and their speed control; Chapter XIII. 
with lamp mechanism connections. Chapter XV., on lightning. 
-arresters, 1s interesting; Chapter XVI. deals with measuring 
instruments; and Chapter XVIII. with railway controllers 
-and equipment. Some of the diagrams in this last chapter are 
too full of detail and not very easy to follow. On the whole 
the book is likely to appeal to the American rather than to the 


British engineer. 
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Fic. 1.—ELEVATION oF Main BLOCK. 


storey of red Dumfriesshire stone, the whole being designed to har- 
monise with the recently erected physics building which forms the 
west side of the quadrangle. The east wing of the building contains 
i the heat-engine laboratory and boiler house, the strength of materials 
THE NEW ENGINEERING LABORATORIES OF THE laboratory, the cement-testing room, and workshop. 
UNIVERSITY OF ST. ANDREWS—UNIVERSITY: Owing to the completion in 1910 of the Peter's electrical engi- 
neering laboratory, the college is well equipped for the study of this 


COLLEGE, DUNDEE. | branch of engineering, and the present laboratories are devoted to 
| the investigation of problems involved in civil and mechanical engi- 
The opening by Sir Alex. Kennedy, F.R.S., on Tuesday last of the , neering. The heat-engine laboratory (Fig. 2) at present contains an 
new engineering laboratories of the University College, Dundee, | experimental steam engine, a gas engine and a petrol motor, while 
which is attached to the University of St. Andrews, marks a distinct | provision is made for the installation of a Diesel oil engine and a 
: step forward in the progress of engineering educa- 
tion in Scotland. The Scotch engineer is a tradi- 
tional figure the world over, and Dundee has for a 
‘long time been one of the many places where he 
; has received his preliminary education. Founded 
in 1880, University College, Dundee, was united 
sto the University of St. Andrews in 1890. The 
union was dissolved in 1895, but reconstituted in 
1897, since when the college has formed an 
‘integral part of the university. The Chair of 
Engineering was one of the first to be established, 
-and in 1882 Prof. (now Sir Alfred) Ewing, 
K.C.B., was elected as its first occupant. He 
was followed in 1891 by Prof. T. Claxton Fidler, 
‘on whose resignation in 1909 the present pro- 


For some few years after the foundation of the 
college the facilities for the experimental teaching 
of engineering were very meagre, and it was not 
until 1887 that a suitable engineering laboratory 
was provided. As time went on this building 
and its equipment became inadequate for the 
number of students wishing to take advantage of 


its facilities, and the university authorities decided 
to build and equip a new engineering block with . l 
laboratories, lecture roems and drawing offices,utilising for the purpose steam turbine in the near future. The steam engine, which has been 
a grant of £10,000 made by the Carnegie Trust for the develop- . specially designed for experimental work, is of the horizontal tandem- 
ment of the Scottish universities. In 1909-10 plans for the new compound drop-valve type. with cylinder and receiver jackets, any 
. or all of which may be utilised as required. It works in conjunction 

with an independent electrically-driven Worthington surface con- 


building were prepared by the architects, Messrs. Sir R. Anderson . 
| densing plant, and its power is absorbed and measured by a modified 


Fig. 2.—A CORNER oF THE HEAT ENGINE LABORATORY. 


This building (Fig. 1), which has been erected at a cost, including 


The lower storey of the principal elevation 


| to the quadrangle is built of a cream-colour stone, and the upper 
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per min., and the normal power developed at 100 revolutions with 
250 Ib. boiler pressure is 100 H.P. The gas engine of 30 H.P. with its 
suction gas producer was presented by the National Gas Engine Co. 
Town or producer gas may be used. The engine is fitted with tube 
and magneto ignition, and with devices for varying the clearance. 
Arrangements are made for measuring the amount and heating value 
of the fuel used, whether solid or gaseous, and for obtaining a com- 
plete heat balance for both engine and producer. The petrol motor 
is a 14-16 H.P. Argyll motor-car engine, mounted on a stationary 
bed-plate. The power is absorbed and measured either by a Prony 
brake or by an electrical brake. The heat engine room also con- 
tains all the apparatus necessarv for the measurement of the heat 
value of solid and gaseous fuels; for the analysis of flue, exhaust, 
and fuel gases, and for the measurement of the dryness of steam, &c. 
The steam-raising equipment consists of a Babcock & Wilcox 
boiler, with independent Babcock & Wilcox superheater and Green's 
economiser. The normal working pressure is 250 lb. per square inch. 
The boiler has a heating surface of 526 sq. ft., and evaporates approxi- 
mately 1,500 Ib. of water per hour under normal conditions. It can 
be operated ‘either under natural or induced draught, an-electrically- 
driven Keith & Blackman fan being provided for induced draught. 
An electrically-driven feed pump, a Davie & Horne live-steam feed 
heater, an automatic CO, recorder with pressure and vacuum gauges 
and thermometric appliances complete this portion of the equipment. 
The- equipment in the strength-of-materials laboratory consists 
of a 50-ton Buckton single-lever testing machine, fitted with tension, 
compression and cross breaking, and with an autographic recorder ; 
n alternating stress machine and cement-testing machine; along 


Fic. 3.—A CORNER OF THE HYDRAULIC LABORATORY. 


with apparatus for determining the moduli of elasticity and rigidity, 
and for investigating the strength of struts and the elastic vibrations 
and deformations of structures. Tests of the strength and elasticity 
of materials for the public are undertaken in this department. 

The hydraulic equipment, which is contained in a special labora- 
tory (Fig. 3), includes a 24 in. Pelton wheel, a 9 in. inward flow pres- 
sure turbine, an electrically-driven centrifugal pump capable of dis- 
charging 450 gallons per minute, an Oddie-Barclay high-speed 
differential reciprocating pump, a flume 3 ft. broad and 45 ft. long 
for the study of weir and channel flow, and apparatus for studying 
the friction of fluids in pipes, the impact of jets, &c. Arrangements 
are made by means of which the various hydraulic machines may be 
supplied with water under a head of either 65 ft., 140 ft. or 600 ft. 

The workshop, situated above the engine-room, is provided with 
lathes, planing and shaping machines, &c., and is used mainly for the 
manufacture and repair of experimental apparatus for the depart- 
ment. The drawing department consists of two well-lighted rooms 
with a total area of approximately 1,500 sq. ft. It contains a collec- 
tion of models and of working drawings with the usual drawing tables 
and facilities for the use of the students. 

The intending student may either take a one, two or three-year 
course of lectures and laboratory work, or may take the regular 
three-year course of engineering work leading to the degree of B.Sc. 
in civil, mechanical or electrical engineering. Students taking the 
degree course should pass the preliminary examination of the univer- 
sity before commencing the engineering course istelf. The new 
inclusive fec regulations provide for a four-vear course for the degree, 
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Appold brake. The speed may be varied between 70 and 140 revs. l the inclusive fee being 60 guineas. The normal student, however, 
having passed or obtained exemption from the preliminary examina- 


— M! 


tion should have little difficulty in completing the degree course in 
three years. Courses of instruction are arranged in laboratory work 
and drawing in connection with the engineering lectures. In addi- 
tion to the time spent in the laboratory and drawing office, short 
series of lectures are given on geometrical drawing, machine design, 
testing of materials and of steam and power plante. Every facility 
is offered to those students who are able to devote more than the 
normal time to the drawing office and laboratory, and particularly for 
the carrying on of work of the nature of research. A number of 
scholarships, bursaries and research grants are available for engi- 
neering students of the university. Full particulars of these and of 
the courses of work may be obtained from the University College 


calendar. 


INFLUENCE OF ELECTRIC OSCILLATIONS ON THE 
CONDUCTIVITY OF CERTAIN FUSED METALLIC 


SALTS. * ' 


BY C. TISSOT. 


In attempting to prepare detectors of electric oscillations capable 
of behaving like a crystal rectifier, but consisting of homogeneous 
compounds, I was led to make the oscillations act upon different 
metallic salts previously fused. I made certain observations which 
may be of interest. 

In the first place, I observed that certain fused salts behave in & 
peculiar manner when a continuous P.D. of suitable amount is applied 
to them. In order to make the experiments 
the salt is fused in a smal] porcelain crucible 
in which two strips of platinum, gold, or 
silver, 4 mm. or 5 mm. wide are placed parallel 
at a distance of 1 mm. or 2mm. One may also 
simply cement the ends of the metal plates one 
upon the other by means of a drop of fused salt 
squeezed between the two plates which are pre- 
viously heated in order to produce adhesion. 

After the salt is solidified and cooled the 
plates are inserted as electrodes in the circuit 
containing some accumulator cells, a potential 
reducer, and a galvanometer provided with 
suitable shunts. u 

For all the salts tested, which are enumerated 
below, the general course of the phenomena 1$ 


ordinary temperatures, these different salts have 
a resistance of the order of one megohm. This 
resistance does not change so long as the P.D. 


1 volt, but if this P.D. is slightly raised, the 
svstem becomes gradually more and more con- 


more rapid as the P.D. increases. The re- 
sistance passes from the value of about 8 
megohm to the value, for instance, of a few thousand ohms. In 


one of the cases studied (lead chloride) this conductivity is estab- 
lished at the end of 12 minutes on the application of an E.M.F. of 


1-4 volt, at the end of 2 minutes on the application of an E.M.F. of 
6 volts, and at the end of 10 to 15 seconds on the application of an. 


E.M.F. of 10 volts. 
Instead of leaving the system under the action of a constant P.D. 


the P.D. may be increased progressively, and in that manner a 


quickly reaches a value for which the conductivity seems to establis 


itself instantaneously. 


When tle conductivity is established by one method or the other 


by the application of a certain P.D. this P.D. can be reduced without 
making the conductivity disappear. By making this reduction 
gradually, the necessary P.D. reduces to a fraction of a few 10ths of. 
a volt. In every case, and whatever may be the value of the P.D. 
applied to the system when it has become conducting. if we expose it 
to electric oscillations of sufficient intensity, the conductivity disappears 
immediately. "nv 

The experiments may be arranged in the same way as the classical 
experiments on coherers by exciting the system at a distance by 
means of a spark from a small induction coil, or simply by the spark 
of a trembler. As cach spark passes, a decoherence 18 produced, to- 
employ a term usual in wireless telegraphy. This decoherence 18 
produced at an intensity of oscillations which is the smaller the 


smaller the P.D. applied to the system. 
Mn 


— — ——— ——— 


* Translate! from the **C. mztes Rendus.” 


the same. In the compounds given, and at 


remains below & certain value which is about 


ducting, the increase of the conductivity being | 


T 
student, how. 
liminary ears. 
e degre m 
1 laboratory E. 
etures, [na 
wing office, de 
machine dez. 
Every fac 
> more than s. 
] particular: 
A nunier. 
lable for eg 
of these agi: 
versity Case 


| ON TE 
METALI 


dons caja 
)omóeet« 
on difi-^- 
tions wh 


behave z: 
If Bart 
X penis 
Dn cm 
qoM. 
d par 
may is 
ilte ey 
fused w 
] afr 
hez 
el P 
oct 
ope: 
"ud 


TAN 


S eS MNT. 


-during the past few weeks. 


otherwise, could be more satisfied with the growth of business 


. own professio n. 


THE ELECTRICIAN, OCTOBER 17, 1913. 65 


] > 
It is with a certain amount of satisfaction that I read in the 


. When the decoherence is produced under the influence of oscilla- 
the 


This diminution of resistance or 
recoherence is usually produced progressively like the original pheno- 
Besides, it requires a time which 
By suitably regulating for a 
iven intensity of oscillation the value of this P.D. one mav arrange 
matters so that when the decoh?rencc has taken place under the effect 

: of the oscillations, the recoherence is produced spontaneously as soon 


‘tions, and when the continuous P.D. is maintained steadily, 
‘system regains its conductivity. 


menon, but much more rapidly. 
. is shorter the greater the applied P.D. 


. as they cease, almost instantaneously. 


The fact that the recoherence requires some time. however short. 

: seems to constitute an obstacle to the utilisation of this new detector 
On 

the other hand, it lends itself well to the direct recording of signals. 
for it works usually with a local current of the order of a milliampere. 
I have been able to use this detector effectively in receiving wireless 


_ of electric oscillations when the signals are to be received bv ear. 


. signals. 


However this may be. and apart from several questions of possible 
I believe that the phenomenon-deserves 
. attention as it appears to be new, and is of rather a general character. 

It has been produced up to the present with the following salts : 


chloride of lead, chloride of thallium, bromide of cadmium, haloid 
This selection of salts appears 


But it was rendered inevitable in the present 
work bv the necessity of using sufficiently permanent salts which can 


technical application, 


.salts of silver. and silver nitrate. 
rather arbitrary. 


. be fused in air without decomposition. 


CORRESPONDENCE. 


THE POINT FIVES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: 
Nichols Moore’s latest contribution to this discussion. 


Mr. Moore entered the field with braving of trumpets and 
beating of the big drum. He called upon the electrical world 
to lend him its ears, as he was about to proceed to demolish 
the theory of the Point Five svstem and demonstrate generally 
that it was impossible to improve upon the orthodox methods 

. of charging. 

We were informed that his previous contribution was merely 
a preliminary canter, and I, with others, fully expected when 
he next mounted his Pegasus to have a very stiff race, and a 
few difficult hurdles to encounter, but I find that he refuses to 
take a single jump. 

The lengthy epistle published in your issue of October 10th 
-contains merely a repetition of what I have written in your 
columns and in my Annual Report. There is nothing to 
answer, and I decline to enter into a mere word-twisting com- 
petition ; therefore, I trust you will now see vour way to 
make a final comment on the matter. 

Although Mr. Moore disclaims any intention to criticise the 
policy instituted at Poplar, and only aims at attacking the 
Point Five Association, I must remind him that, as the pioneer 
of the movement, I am bound to feel it incumbent upon me to 

-defend the principles involved. 

I may state that, although this discussion has ended in some- 
thing of the nature of a fiasco, I think it has served a good 
purpose. Although the members of the electrical engineering 
profession have held aloof, the gentleman who occupies the 
electrical editorial chair in the office of the " Journal of Gas 
Lighting " has been most eloquent and caustic in his remarks 


The municipal authority under which I hold office has been 
advised to keep a careful watch upon the expansion of the 
Point Five policy. If these lines meet the editorial eve re- 
ferred to, I may inform him that during the five vears in which 
the system has been in vogue in Poplar my committee has been 
most assiduous in its w atchfulness, and no bodv, corporate or 


than the Poplar Council during this period. 
The fact that the gas industry supports Mr. Moore in his 


endeavour to demolish the Point Five system is, in mv opinion, 
sufficient to seal his efforts as retrogressive and harmful to his 


I have read with considerable astonishment Mr. 


same journal that my replies to Mr. Moore's queries are 
* clever but not convincing." Although I may have had some 
remote idea of convincing Mr. Moore, I never in my wildest 
dreams hoped to convince " our friends the enemy." 

We are promised at the close of this discussion a final com- 
ment by the aforementioned editor, and I am looking forward 
with considerable interest to the final verdict. 

In conclusion, I wish to thank vou for the privilege you have 


open vour columns for this discussion, and I regret that wider 
interest has not been aroused amongst electrical engineers. I 
take this opportunity of putting my opinion on record that 
every engineer throughout the country must now or hereafter 
give every consideration to this subject. before embarking on a 
cooking supply.—I am. &e., 

Poplar. Oct. 14. 


J. Horace BOWDEN, 
Borough Electrical Engineer and Manager. 


[We hope to comment in an early issue on this interesting 
correspondence. Meanwhile if Mr. Nichols Moore would like 
a final word in our columns next week we shall welcome any 


communication.—Ep. £.] 


— eee — 


ELECTRIC COOKING: COMPARISON OF COSTS BEFORE 
AND AFTER ADOPTION. 


TO THE EDITOR OF THE ELECTRICIAN. 


"iR: Mav I at thevoutset express my appreciation of the 
kind reception which has been accorded to my British Associa- 
tion Paper on Electric Cooking? I have been much interested 
in the criticisms, both fav ourable and otherwise, which it has 
evoked. 

In reply to your observations contained in vour issue of 
September 19th as to the advantage of stating the annual 
expenditure for cooking and heating before electrical methods 
were adopted, I have endeavoured, in the table below, to 
give detailed information from which it is hoped that a com- 
parison may be made as far as this is possible. 

The Englishman is perhaps not over anxious to publish his 
household accounts, but the figures are given for what they are 
worth, and in the hope that they may be of service to those who 
are considering the adoption of electric cooking. 

Whether the household in question is a “ standard family 
with standard tastes " must be left to your readers. 


Average annual ex penditure. 
Over a period of Over a period of 


2 vears, l year, 
Oct., 1909-Se 'pt., 1911. Oct., 1912-Sept., 1913. 

guber £12 16 10  ...... £1 198 0 
Coke recorreran or ens = 316 0 
Woud. aues sede ec ros s 1:8 305 -— ous 1 2 0 
OHS scandy rae eh ess 2 80O ouan — 
Dil EEE E RE 0. 6 0  ..... — 
Sweep dete T 011 0 ..... 0 2 6 
Electricity—Lighting ...... 4 13 9 

Heating ...... — > eee 20 7 5 

Cooking ...... — 
Regular domestic service, 

WACS We 43 422 — uuu 22 17 6 
Occasional help, wages... 15 9  .... 8 17 4 
Total cost of food  ......... 122 0 0 uu 107 0 0 

£191 14 0 £166 0 9 


During the first period, i.e., from October, 1909, to September, 
1911, the cooking was done by means of a conte -range, assisted, 
especially during the warmer months, by a gas cooker, whilst 
during the latter period, i.e.. from October, 1912, to September, 
1913, ‘the cooking was done entirelv by electricity, and 1t will 
be seen that the Aoi show a saving of over £25. 

The figure for the total cost of food during the first period, 
namely £122, has been obtained by estimate in the following 
wav. Theamount given for the latter period, £107, 1s the actual 
cost of food during that vear; to this has been added £15, 
which represents the amount of food saved owing to the 
diminution in domestic service, and so the amount, £122, in 
the previous column is obtained. Now it 1s contended that 


wW hen electric cooking 1 is adopted there is a saving owing to less 


F 


extended to me and the Point Five Association by throwing. 


| 
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shrinkage during the process of roasting; whatever the 
difference due to this may he it should be added to the larger 
figure, ard hence would make the case for the adoption of 
electric cooking even stronger than the above figures show. 

With reference to the figures given above relating to coke 
and firewood, a correspondent, who has used an outfit very. 
similar to that described in the Paper, tells me that, by the 
use of smaller coke, he keeps the fire in continuously for a week 
at a time, reducing the above figures to less than one-half. 

I was interested in Mr. Murphy's letter giving figures of the 
cost of gas cooking for one year. May I be allowed, however, 
to suggest that all might not agree with the statement that a 
* saving in labour cannot legitimately be considered a money 


Saving ” ? 

The results given in my British Association Paper have led 
me to the firm conviction that, given the conditions obtaining 
in the household to which these figures relate and the Maryle- 
bone tariff, cooking by electricity is not only healthy ard 
convenient but also distinctly economical.—I am, &c., 


London, E.C., Oct. 13. Joun T. Morris. 


ABSORPTION WITH THE ARC AND SPARK. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Dr. de Forest's letter in your current issue indicates 
very clearly two of the points raised : First, that the presence 
of banks of ionised air may account largely for day absorption 
and their absence for freak transmission in certain directions 
at night; and, second, that the regular arrangement of these 
banks of air at sunset sometimes lead, with arc transmission. 
to the formation of interference bands or fringes. The first 
point is old and widely accepted. The second point is the 
novel one, and your correspondent believes it to be supported 
by his own and Dr. Austin's observations on arc stations. I 
have already set forth in this correspondence some reasons for 
not accepting this explanation without further experiment. 
Perhaps the principal one is that the mode of formation of 
these interference bands has not yet been stated in such a 
manner as would satisfy students of, say, optics or acoustics— 
experts on interference phenomena ; besides which the phe- 
nomena may be explained in ways already published by me, 
without calling for greater credulity than does the interference 


protagonist. Plainly, more experiment is wanted, not more 


argument. 
One word about the experiment I proposed, which Dr. de 


Forest thinks would fail because the change of radiation 
efficiency with wave-length appears to be neglected. If he 
reads my proposal carefully he will find that this change of 
radiation efficiency is not neglected, but is, on the contrary, 
utilised, though it is not mentioned explicitly.—I am, &c., 
London, Oct. 15. W. H. EccrEs. 


AUTOMATIC VOLTAGE REGULATORS WITH VARIABLE 
RESISTANCE.* 


BY PROF. R. EDLER. 


The working of voltage regulators with constant regulating 
resistance, such as the Tirrill, has been often described. The later 
type, in which the resistance is varied, is not so well known, and the 
‘present article deals with one of them. There are two kinds: (1) 
those in which, as the load changes, the resistance is first short- 
circuited by a single-pole switch and adjusted by means of a throw- 
over switch, the contact brush being simultaneously moved to the 
contact corresponding to the load; and (2) those in which the 
contact brush itself short-circuits the resistance and then returns to 
the proper contact piece. To this group the Cuénod regulator 
belongs. The present article describes a regulator belonging to the 
first group, worked by an auxiliary fluid motor. The main portions 
are the governing relay R, the auxiliary motor SM, the switch A, 
the throw-over switch U. the pumps P, as well as the shunt-regulating 
resistance, operated as hereinafter described. The auxiliary motor 
is controlled in the usual way by a distributing valve. Thus V is 
connected in the diagram to a horizontal lever, H. one end 
of which is connected to the piston rod of the auxiliary motor 


“+ Abstract of an article in the “ Elektrotechnische Zeitschrift.” 


—— 
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SM and the other end is raised or lowered by the action of the crank. 
connected to the controlling relay R,. The incoming fluid under 
pressure tends, therefore, to lift the distributing valve, but this is, 
only possible so long as the fluid in the space a can escape. By a. 


side channel some of the fluid under pressure can always reach a. 
As V rises the fluid in a escapes by a second channel in the axis of 


the valve into the space b ; and if, in consequence of the rising of V, 
the fluid can escape more easily than it can enter, the distributing. 

On the other hand, the sinking of V 
tends to choke the passage of fluid from a to b, and the opposite 
The valve, therefore, follows the movements of 


valve must move upwards. 


action takes place. 
V, and the work which has to be done by the relay R, is obviously 


very small The piston of the auxiliary motor is of the differential 
type; its movement actuates the switches A and U by means of the 
pumps P. The lower end of the piston rod takes the form of a rack, 


and thus moves the contact brush over the contacts of the variable 
resistance by means of a pinion. The left-hand flange of the valve 


chamber and the lower flange of the auxiliary motor are connected. 


to the accumulator; the lower flange of the valve chamber is con- 
nected with the outflow. The oil pumps P are single acting. In 


the diagram m is the magnet winding on the exciter E and M the 


exciter winding on the generator G. 


The principle on which the device works is as follows: As the 
voltage of the generator rises the crank actuated by the relay moves 


ARRANGEMENT AND CONNECTIONS OF THE AUTOMATIC VOLTAGE’ 
REGULATOR. 


in a counter-clockwise direction. This has the effect of lifting V. 


and the distributing valve, while the piston of the auxiliary motor 
sinks. This causes the switch U to touch the lower contact, and the 
whole of the regulating resistance is then thrown into circuit. At 
the same instant the contact brush is moved to a new contact, which 
corresponds to a greater value of the regulating resistance. The 
movement of the contact brush is very quick, but an over-correction 
of the defect is prevented by the passage of the distributing valve 
through its mean position before the regulating process is finished, 
movements in the opposite directions obviously producing opposite 


effects. If the regulator is to be quick acting it must act powerfully 


and bring the operations to a linish in a short interval of time. 


Moreover, it is necessary that the construction of the electrical 


machines should be suitable, a point about which more will be sai 
later on. 
With the Tirrill regulator, and with others in which the regulating 
resistance is constant, the operation starts with the powerful effects 
produced by switching iu and switching out the whole of the regu- 
lating resistance; the means adopted to bring the operations to an 
end quickly, consist in keeping the regulating channels small. There 
is also a damping arrangement, which has to be adjusted to a mean 


value in order to suit the different time-constants, according as ae 
In the arrangement describe ; 
l by cutting 


regulating resistance is cut in or out. 
and 


in the present article the act of regulating is also startet 
in and cutting out the whole resistance, as in the Tirrill type; 
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‘Compound wound, has a terminal voltage of 230 volts. 


:Bwitchboard should this become necessary. . Three main circuits 
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the operation is brought to a speedy termination,by“the passage of 
the piston of the auxiliary motor through its mean position. Instead 
-of this method, it would be possible to have an auxiliary resistance 
àn series with the main resistance; the contact brushes on the 
auxiliary resistance would be moved by a relay, receiving current 
from one of the exciters, in such a way that it exerted a compensating 
-effect on the main resistance. The same result is produced on the 
Cuénod regulator by changing its sensitiveness. The attempts 
to use a special damping device to improve the action of a regulator 
that does not act with sufficient promptness are only makeshifts. 
It is possible by means of oil brakes, which introduce a small resis- 
tance at the beginning of the motion and a much larger resistance as 
the movement proceeds, to neutralise some of the ill cffects of a too 
sluggish ‘action. But this is at the cost of good regulation, as it 
increases the variations of voltage that have to be allowed. The 
speed of the regulating device itself must be adjusted, and an oil 
brake only cures the disease by introducing other defects. 

The main points in the construction of generators and exciters 
may be briefly noticed. The change of excitation between no load 
and full load must not exceed 100 per cent. The most ordinary 
exciter voltages vary from 110 to 220, and exciters ought to work 
with low saturations. If the regulating resistance in series with the 
shunt is short-circuited the voltage of the exciter ought momen- 
tarilyàto rise to 1-3 times the normal value; if the whole resistance 
is inserted in series the voltage ought to fall to one-third of its normal 
value; the ohmic value of the shunt resistance should be about one- 
third of that of the resistance in series with it. The series turns on 

, exciters lose their value if automatic voltage regulators are em- 
ployed; but compound-wound exciters are often to be preferred 
to those with plain shun* winding, because they work better in 
parallel. The series winding ought not to account for more than 
30 per cent. of the whole excitation. In case the exciter has auxilia rv 
poles‘and has a characteristic that rises as the voltage falls, there is 
a tendency for one machine to take the whole load if such machines 
-are run in parallel. The compound winding should, therefore, be so 
arranged that the exciters have a falling characteristic at higher 


‘voltages, 


A SUCCESSFUL ISOLATED PLANT. 


Among the works where an old-fashioned arrangement of steam 
engines and shafting has been replaced by modern electrical plant 
may be mentioned those of the Railway Signal Co., at Fazakerley, 
near Liverpool The firm are manufacturers of signalling installa- 


Fic. 1.—50 n.r. WESTINGHOUSE MOTOR DRIVING WOODWORKING 
MACHINERY. 


tions of various kinds, and the works include a foundry, forge, 


machine shop and wood-working departments. The present genera- 
ting plant consists of a Browett-Lindley-Westinghouse set with an 
output of 120 kw. when running at 450 revs. per min. "The engine 
is of the non-condensing compound type, and the generator, which is 
Arrange- 


ments have been made for extending both the generating plant and 


£6 per annum. | 
have been nil, but in the following analysis an allowance of £30 per 


are supplied from the switchboard. The first connects the machine 
shop and smithy, the second the carpenters’ shop and the third an 
induced draught fan motor, the pattern shop motor, the economiser 
scaper motor and the lighting circuits. An ammeter and porcelain 
handle switch fuses are provided for each circuit on the feeder panal. 

Turning to the power plant, we may take as an example the car- 
penters' shop, which contains two 50 H.P. motors and a small motor 
driving a circular saw. One of the 50 n.p. motors drives wood- 


working machinery, including a 12 in. by 5in. planer, 36 in. and 
24 in. bench saws, a band saw, a 4 ft. circular cross-cut saw, a 16 in. 
surfacing machine, the traverse of the rack saw being driven by the 


4 7 


Fic. 2.—50 H.P. WESTINGHOUSE Motor WITH UNIT TYPE CONTROL 
PANEL DRIVING RACK SAW. 


other 50 H.P. motor. Whilst the former motor, which is illustrated 
in Fig. 1, is well loaded when several of these machines are being 
uscd at once, the average amperage is low—about 65 amperes, 
representing 20 H.P. The motor driving the 4 ft. rack saw is shown 
in Fig. 2, which also illustrates the unit type control panel. This 
machine when operating often overloads the motor, the ourgent 
varying widely with the nature of the wood, the moisture, the condi 
tion of the saw and other similar factors. In common with the othen 
motors, the starter for this machine is set to trip at 25 per cent. 


overload. 
As regards the performance of the plant. it will be fair to assume 


that the load is made up as follows :-— 


Machine shop motor ............... secessus 16-0 H.P. 
Smithy motor ...... span heed epe Mae oue edd 34-7 ,, 
Carpenters’ shop motor .................... esses. 20:0 ,, 
Rack saw motor (averaged) ................. es. 10-0 ,, 
0.3 ,, 


Lighting and four small motors (averaged) .... 
120-0 H.r. (or 90 kw.) 


This demand will be seen to be but three-quarters of the full-load 
capacity of the plant. The coal consumed per hour over six months 
figures averaged 8j cwt., and since, in addition to the engine, six 
smithy hammers and the heating system are supplied with steam 
raised by this amount of fuel, an allowance of 8 cwt. per hour for the 
power plant alone must be admitted to be verv generous. The coal 
used is Pemberton slack, costing 9s. 6d. per ton. The boiler is 
capable of evaporating 5.500 lb. stcam per hour. but the full-load 
test on the engine gave a consumption of only 3.182 lb. per hour, so 
that if 2.700 lb. be assumed for the engine water rate at three- 
quarter load this figure should be a liberal allowance. Sixpence per 
thousand gallons is the price paid for the water. The wages of two 
men, each at 6d. an hour, must be added to the operating costs. It 
should be pointed out that one man would be fully capable of running 
the complete plant, the other, however, being retained by the com- 


pany as an emergency help. The oil consumption for a year's work- 


ing is as follows :— 
70 gallons at Is. 7d. per gallon. 


Cylinder ota T 
Crank-chamber oil ............. 60  , » ls. 3d. 3s 
Dvnamo and motor oil ....... 30  ,, » Is. ld. 5s 


'l'he stores, other than oil, consist mainly of packings and jointing 
materials for the economiser and superheater, and are charged at 
From first starting up the plant to date, the repairs 


oos B BLROTRICTAN, OOMORIER JE HR iss 


znnum is put aside for an emergency fund. Interest and deprecia- 


tion at 10 per cent. per annum complete the items. 


The costs, therefore, running 10 hours a day and 300 days in the 


year (which allows for overtime working) are as follows :— 
Coal, 1,200 tons, at 95. 6d. per ton.......... suse. £570 0 
: 202 10 


Water, 8,100,000 gallons, at 6d. per 1,000 gallons ............. 
Wages, two men at 6d. per hour............. eese m... 150 0 

Oil (cylinder, 70 gallons at Is. 7d. : erank-chamber, 60 gal- 
lons at Is. 3d.: dynamo and motor, 30 gallons at Is. Hd. 10 18 
Stores, packings, jointing materials, &C.........cceeeceeeceeeeees 6 0 
P TP NEP 30 0 


Emergency fund for repairs ........... 
150 0 


|. Interest and depreciation on £1,500 at 10 p.c. per annum.... 


Total cost per annum.......ssseeecese ee sbld10 8 4 
22 71 10 
3.15 0 


Or, for ease of comparison, per week (50 weeks per annum)... 
And per day (300 days per annum) ......... eren 


^. A load of 90 kw. for 3,000 hours equals 270,000 kw.-hours, so that 


the cost of running per kilowatt-hour used is 0-995d. 


If the plant were fully loaded, as it doubtless will be as the demand 
on the motors increases, the cost per unit would be considerably im- 
proved upon, even over the present highly satisfactory figure ; since 
in this case the total of wages. oil, stores, emergency fund and depre- 


ciation would not advance appreciably, whilst the consumption of 
If a condenser 


coal and water would increase at a diminished rate. 


were fitted and river, canal or well water used for steam raising, the 


economy would be still more marked. 


We are indebted to the British Westinghouse Electric & Mann- 


facturing Co. for the foregoing details and illustrations. 


EDUCATIONAL NOTES. 


University of St. Andrews.—The new enginecring laboratories at 
the University College, Dundee, were formally opened by Sir 
A description appears on a 


Alex. B. W. Kennedy. on Tuesday last. 
previous page. 


University of Durham.—In the annual report of the Principal 
(Dr. Hadow) it is stated that the extension of the engineering depart- 


ment, now in progress. was due to a gift of £2.500 from Mr. C; A. 
Cochrane, and of a Diesel engine from Mr. G. E. Anderson, 


During the pas: vear there had been established. the honours 


schools in pure and applied science, and the faculty of commerce had also 
Dr. Hadow, referring to the 


commenced work with the new session. 


many developments of the College, said he felt that its first and primary 
Although the enrol- 


duty was to meet the needs of its particular district, 


ment of students for the faculty of commerce was not vet completed the 


numbers already exceeded those which he had anticipated. 


Imperial College of Science and Technology.—A special course of 


advanced lectures on wireless telegraphy will be given by Mr. J. 


Vincent Pletts, chief of the patents department of Marconi's Wireless 


Telegraph Co. Particulars of the course, which will commence on 
November 6, may be obtained from the Registrar of the College, South 


Kensington. London, S.W. 


& cm eee 


LEGAL INTELLIGENCE. 
eee 
Seamen’s Contracts. 
At the Mansion House Police Court last week (before the Lord Mayor) 


the India Rubber, Gutta Percha & Telegraph Works Co. were summoned 
at the instance of two seamen for sums of money under sec; 62 of the 


Merchant Shipping Act. 
Mr. ALEX, SMITI, who appeared for the men, said they were engaged 


on a eable-Iavinu vovave at a wage of £6. 10s. and £6. Jos. a month re- 
spectively. They were employed for a certain trip. The voyage only 
lasted 10 days, and they received wages merely for the time they had 
worked. He contended that, as the wage was a monthly onc, they were 
entitled to a month's pay if discharged at any Ume before the month had 
expired. 


Mr. ATKINSON ffor the company) pointed out that the wave was “at 
the rate of ^ so much per month. As the cable-laving vovaves were 
always of uncertain duration the company paid a high rate of wages, 

The Loro Mayor said be was convinced that the men were engaged 
for a certain trip. and that their dismissal at its close was within the 
terms of their agreement, The summonses must be dismissed, but he 


would state a case. 


Overhead Telephone Wires. 


At Birmingham last week the stipendiary magistrate (Lord Hkeston) 
sat as arbitrator in the dispute between the Postmaster-General and the 
local authority as to the erection. of overhead. lines in Birmingham 
thoroughfares for the development of the suburban telephone service. 


OTD ccc 


The Corporation had refused permission for the erection of poles and 
overhead wires in 22 suburban roads, on the ground of injury to amenities 
and depreciation of property. The Pustmaster-General’s case was based 
on the ground of economy, it being stated that to put wires underground 
in the cases raised would involve unjustitiable extra expenditure of 
£1,100. The connections were required for single services principally. 
An offer was made that when the number of overhead wires on a route 
exceeded 32 the service for 16, subscribers, underground communication 
would be substituted. It was stated there were 60,000 miles of under- 
ground wires in Birmingham and only 5.000 overhead, and the Post- 


shadowed under State auspices mere appearance must give way to 
financial considerations. The cost per mile for overhead work in one case 
was £2], against £74 for underground cables, and in another ease the 
figures were £31 and £184 respectively. 

After some discussion, Mr. V. Arsopb (who appeared for the Postmaster- 
General) said that in five of the roads the work would be put under: 
ground, in one other road the Postmaster-General would place a special 
description of pole, and in the remaining roads he would place ornamental 


wooden poles. 
Mr. Cave (for the Corporation) assented to this course. He said that 


the right to erect overhead. wires could only be refused. upon certain 
recognised principles, The Postmaster-General had met the Corporation 
fairly in consenting to put the wires underground in five cases. The 
settlement. was one which represented very fairly what in all probability 
would have been the decision of the Stipendiary or any bigher tribunal 


that would have had to deal with the matter. 


Evershed & Vignoles (Ltd.) v. R W. Paul. 


_ On Wednesday Mr. Justice Neville had before him this action for an 
Injunction to restrain an alleged infringement of plaintiffs’ trade mark 
7 Megger " and from a general passing off of defendant's goods as and for 
the goods of plaintiffs by the use hy defendant of the word ©“ Omega." 

Mr. Walter, K.C., and Mr. Sebastian were counsel for plaintiffs; an 
defendant was represented by Mr. Colefax., K.C., and Mr. Beyfus. 

Mr. WarrER, K.C.. said that plaintiffs were well known electrical 
apparatus manufacturers and for their measuring instruments they had 
obtained a great reputation, They had been carrying on business for à 
long time making various electrical instruments, and amongst others, 
they made an instrument for calculating resistances in eleetric installa- 
tlons—an instrument for detecting leakage. Prior to 1903 it was known 
as an ohmmeter, but in that vear, being desirous of having 8 dis- 
tinctive trade mark, Mr. E. B. Vignoles invented a horrible word which, 
like a good many horrible words, became popular. Plaintiffs registered 
the word ©“ Megger " as their trade mark ;: it was applied to these instru- 
ments for determining leakage, and " Megger“ soon came to denote those 
particular instruments. Thev had a very large sale. The purchasers 
Included not only those directly connected. with the electrical industry; 
but also drapers, ironmonyers, timber, cement and salt merchants. The 
Instrument was asked for by these people as the 7 Megger,” but they 
spelt it in all sorts of Waves, “Mera, = Mecca," “Meger. | Megar, and 
“Meggar.” In 1911 defendant commenced to manufacture those things. 
and he put them on the market, advertised them and exhibited them at the 
Electrical Exhibition at Olympia as Harris's low-reading ohmmeter and 
Harris's portable ohmmeter. In 1912, however, he proceeded to christen 
his instrument the “ Omega.” — Plaintiffs complained, and though at first 
he expressed his intention of calling it Paul's insulometer he afterwards 
refused toabandon the use of the word “Omega.” In the electrical trade 
people would perhaps not confuse the “Omega” instrument with plam- 
guts n Megger, ` but with the outside public eounsel contended the wonds 
were so nearly alike as to lead to confusion and constitute an jnfringe- 


ment of plaintiffs’ trade mark, 
Mr. E. B. VicNorES,. director 
company gave evidence in support of their case. 
Instrument was to be found at almost every electric station, and, besides 
there was a large demand from shippers for supplying orders abroad. and 
a larve number of people who had electric installations bought them. 
as Their sales 


He said that class 9 


Plaintiffs’ instrument was usually asked for as a © Megger. 
were now between 1,200 and 1,500 a vear and were steadily increasing, 

In cross-examination, witness was asked about a number of cases 1n 
which the word 7 Omega " was used in connection with electrical instru- 
ments, 

After consultation with his client, counsel for plaintiffs said he had 
seen the evidence Mr. Colefax intended to produce as to the use of the 
word ©“ Omega.” and he did not feel justitied in advising his client to 
on with the action. Under the circumstances, he would consent to t ji 
action being dismissed, but inasmuch ax that evidence could not ae 
heen adduced without amendment of the pleadings he submitted t : 
action. should be dismissed without costs. There was evidence, tha 
“Omega” hid been used in connection with testing instruments D 
1901, but plaintitfs knew nothing about it, and had they done 59 th 
action might never have been brought. 

His Logos said it was difficult to determine what should be UE 
He thought, however, justice would be done if he ism last 

master that 


Id have. 


zo 


as to costs. 
the action with costs, but vave a direction to the taxing 


defendants were not to be allowed any costs of witnesses who wou 
been called to speak to the use of the word © Omega. get 

Subsequently, connsel stated that the parties had been able to arrats” 
an order and bis lordship made the order on the terms azreed. 


master-General claimed that in the expansion of the service now fore- 
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stint salaries in order to cover the ground and cope with the 
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GUARANTEED WIRING. 


The Electrical Contractors' Association is making a great 
stir about the guaranteeing of wiring installations by those 
contractors who constitute its members. They have given 
themselves a preliminary, and probably a premature, pat on 
the back, because the American Association of Electrical 
Contractors has thought fit to approve of the principle of a 
guarantee and, in a way that Americans have, have decided 
to look further into the matter from their point of view, 
The general question of the necessity for a guarantee for 
wiring work will probably come as no surprise to electrical 
men in this country. The jerrybuilder, the weak-kneed 
wireman and electrical contractor, the tendency to buy 
installation material in the cheapest and shoddiest Con- 
tinental market, have had their influence upon the quality of 
electrical installations in this country. Our contemporary, 
the ^ Electrical Contractor," has been overwhelmed with 
suggestions in connection with this guarantee scheme, and 
many of these are totally unworthy of consideration. The 
suggestion made in the October issue that an Inspector 
Expense Fund should be started by levying an additional 
subscription on the members of the Association, while it 
has certain merits, will probably be ruled out on the score 
of cost. Nevertheless the inspection idea is a good one if it 
can be carried out in a practical and reliable manner. The 
principal difficulty arises from the liability of the inspecting 
authority to reduce the standard of the inspectors themselves 
by paying small salaries, and by laying the men open to 
bribes which would induce them to pass work unfit for 
connection to the supply mains. The large insurance 
companies who undertake inspection work do not lay them- 
selves open to this drawback for, as a rule, they are backed 
by almost unlimited funds, and do not need unnecessarily to 


bility of fire or other damage by defective workmanship and 
poor quality of installation material. When all is said and 
done the protection the consumer requires, and doubtless 
the Electrical Contractors' Association is fully aware of this, 
although it does not actually say so, is from the imminent risk 
of fire. As a general rile this risk is accentuated by the 
facilities which the present system of fusing main and 
distribution circuits affords for the introduction of fuses 
for larger currents than the circuit will safely carry. 
Assume for a moment that the installation is defective, and 
a fuse blows. The electrical contractor or electrician is 
called in, and in replacing the fuse he introduces one of a 
larger size because he finds that a smaller one will not hold 
up against the fault on the system and a larger one will. 
Now, this sort of juggling with fuses can be prevented by the 
use of standard patterns of distribution boards and fuses, 
which will only allow of the use of a given size of fuse on any 
given circuit. It seems to us that any guarantee scheme 
which the Electrical Contractors’ Association may. put 
through will be incomplete unless some assurance is given 
that the standardised tvpe of fuse and fuseboard will be 
introduced of necessity into all installation work. The 


broad questions of inspectorship, or of a guarantee of a wiring 


installation by a contractor who presents his credentials as a 
member of the Electrical Contractors’ Association, are in 
themselves an insufficient safeguard, because they are not: 
entirely above the risk of being tampered with. 


Lighting of the Station Courtyard at Leipzig.—The cur- 
rent issue of the “ Elektrotechnische Zeitschrift " contains a 
description of the flame arc lighting installation which has 
recently been erected in the main courtyard of the principal 
railway station at Leipzig. Continuous-current flame arc 
lamps are employed, each of which takes a current of 12 amperes, 
and run four in series on a 220-volt network. These lamps are 
suspended from artistic steel tube or reinforced concrete posts, 
some of which carry one, some two and some four lamps. The 


great majority of these posts are about 30 ft. high, and in some 


cases are also used for holding the overhead wires of the 
tramway system. "These lamps are supplied from an under- 
ground switch chamber in the courtyard of the station, where 
all the necessary switches, fuses and series resistances are con- 
tained. Here also are installed the time switches for lighting 
and extinguishing lamps as required. These chambers are 
in turn supplied from a sub-station connected with the town 


network. 
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BUSINESS NOTIGES. 


Messrs. Ferranti Ltd. notify that they have decided not to under- 
take ‘switchboard contracts in future as they find their capacity is 
entirely required for the manufacture of their standard catalogue 
lines. a business which has been increasing for the last two or three 
years. The whole of the firm's principal staff in the department are 
remaining in their employ. 

Mr. J. J. Chiswell, late sales manager of the Brimsdown Lamp 


Works (Ltd.). and previously for some years manager of the supplies 
department of the Brush Co.. advises us that he has now entered 
into his new offices at Craven House, Kingsway. | 

Mr. Chiswell has been established as an electrical purchasing agent 
since the beginning of the vear (trading as Chiswell & Co.) and is acting 
for several important colonial firms. He would be glad to receive lists 
from manufacturers interested in the overseas trade, particularly Canada, 
Australia and India. 

The Macintosh Cable Co. (Ltd.), who are financially controlled by 
the well-known firm of Messrs. Chas, Macintosh & Co., of Manchester, 
have recentlv commenced the manufacture of paper cables at their 


new works in Liverpool. 
sition to quote for and supply all classes of 


The company are in a 
Messrs. Gillespie & Beales, Amberley House, 


paper insulated cables. 
Norfolk-street, Strand, London, W.C., have been appointed the company's 


sole selling representatives for the south of England. 

We are asked to announce that Mr. H. W. Erby has severed his 
connection with Messrs, Williams & Bach this week. having resigned 
his position as manager of the firm's electrical department. 


Plant for Sale.—Mr. F. Gilman, 62. Lightwoods-hill, Birmingham, 
advertises for sale two 30 kw. 210-240 volt d.c. generating sets. 

Patent Development, —The proprietors of patent No. 11,155/1909, 
relating to “ Galvanic dry batteries," desire to dispose of the patent 
or to grant licences thereunder. Inquiries to Messrs. Cruikshank & 
Fairweather (Ltd.), 65 and 66, Chancery-lane, London, W.C. 

The owner of patent No. 22.714/1910. relating to ‘‘ Electric motors 
for transmitting at a distance angular movements overcoming con- 
siderable resistances.” desires to work same in Great Britain. Par- 
ticulars from Messrs. Brewer & Son, 33, Chancery-lane, W.C. 

ll 
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I" Accrington.~-The members of the Council inspected the recent 
extensions at the electricity works Jast week when the chairman of 


theJElectricity Committee (Mr. Higham) gave an explanation of the 
working of the gas-driven plant. 

Mr. HiGHaM also stated that as the whole of the plant was now occu pied 
in producing electrical energy it was absolutely necessary to increase it. 
The Committee had instructed the borough electrical engineer (Mr. H, 
Gray) to get out plans and estimates for utilising the engine house to its 


full extent for the duplication of the gas engine plant. 
Loughborough.— An inquiry was held last week into the applica- 
tion of the Council for sanction to borrow £14.000 for additional 


generating plant at the electricity works. 
The borough electrical engineer (Mr. W. H. ALLEN) said that their 


plant was on the direct-current system, but it was intended to put down 
three-phase plant. It was proposed to use the Ljungstrom turbine. 

The inspector (Mr. H. Ross Hooper) questioned whether it was 
desirable for so small an authority as Loughborough to experiment with 
a turbine which was not installed by any local authority in this country. 
He thought the Board would require to be satistied that it was not an 
experiment. It was essential they should be careful that the plant put in 
should. be of absolute reliability, and with no suggestion of experiment. 

The application also included £3,000 for cable. services, &c., and £2,000 
was to wipe off the amount already expended in excessof the last loan, 

The INspector asked if the Committee were informed as to the state 
of balances on loans and when they were spending beyond the sanction. 

The Town CLERK said the Committee knew they had expended the 
amount sanctioned, but he could not give the date when they were 
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informed of it. 

The [IxsrEcTOR said it was important to know that, as it affected the 
question of the sinking fund. The amount shown as net profit last vear 
was not accurate, because £140 ought to have been deducted from last 
year's profit for interest and sinking fund due on that £2,000. He was 
going to have everything perfectly clear before he closed the inquiry ; 
they must tind out when the excess of expenditure began, and the applica- 


tion must be to wipe that out, and then for a new sum for expenditure 
Separate ledger accounts should be kept for each 


from April ] last. 
sanction, and the Board would probably require a resolution of the 
Council to do that before sanctioning further loans. He also advocated 
se parate committees for the electricity and gas undertakings, 

The chairman of the Gas and Electricity Committee (Ald. Bowers) 
said they welcomed the searching character of the inquiry, but, with 
regard to the Liungstrom turbine, he pointed out that the L.G. Board 
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had approved a loan for two of them at Luton. On the question of a 
separate committee, he said if the L.G. Board desired it the Council had 
no objection. They believed the appointment of an Electricity sub- 
Committee met the requirements. They had favoured the continuation 
of the two undertakings under one committee in order to avoid undue 
competition, which was felt to be undesirable. 

In regard to free wiring, it was agreed, on the suggestion of the Inspec- 
tor, that £177, which had been credited to revenue account instead of 
to capital account, should be repaid to the latter in three years, and that 
the sanction to £229 unexpended o^ free wiring should be cancelled. 

An examination of the figures showed £1,084 as the amount overspent 
on mains and services, but only going back to 1912, and the IxsrECTOR 
said he did not think the Board would insist on sinking-fund repayment 
in respect of that ; but he added that all this could have been seen at a 
glance if the books had been kept in a lucid manner. The application 
was, therefore, for £1,084 overspent, £1,200 for mains and £700 for services. 

On the question of competition, the Inspector admitted that prob- 
ably the electricity department had damaged the gas, but how was it to 
get consumers except by pushing it to give cheap power ? Probably the 
undertaking would have to spend a further considerable sum in two or 
three vears, but unless it got more money from consumers it was doubtful 
if it would make £274 profit again. They only wanted more consumers, 
and he was afraid those would come away from the gas. 


Newport (Mon.)-—The L.G. Board have sanctioned a loan of £10,772 


for extensions of the electricity undertaking. 
Norwich.—An inquiry was held on Tuesday into the application of 
the Corporation for sanction to borrow £25,000 for extensions of the 


electricity works. 
The town clerk (Mr. A. H. Miller) and the city electrical engineer (Mr. 


F. M. Long) appeared in support of the application. 

The inspector (Mr. T. C. Ekin) perused a statement as to the allocation 
of total net profits to the end of the last financial vear, and this showed 
that since the Corporation acquired the undertaking there was a net profit 
of £51,919. 9s. lid., of which £37,855 had been put to depreciation. It 
was a most interesting statement, the only black spot being the contri- 
bution of £1,200 to the rates. 

The Town CLERK said the feeling of the Electricity Committee had 
been that if they could produce electricity at a cheap rate the inhabitants 
would derive more advantage than by the allocation of profits in reduc- 
tion of rates. 

The INsrECTOR : I find that last year you increased your total supply 
by nearly 800,000 units, of which the greatest increase was in power, 
practically 500,000 units. I suppose in Norwich, as elsewhere, the 


future lies in power. . 
Mr. Lona: Yes. Still I think we do more in providing private lighting 


than any other town of similar population. . 

The chairman of the Electricity Committee (Mr. Epwarp WirD) said 
there was a big increase in public lighting, as they were just completing 
the lighting of the entire city. It had taken them three years to do it. 


The ideal they had been aiming at was to provide as fine a supply of 
He wished also to emphasise the extraordinarily 


energy as possible. 
At present they ha 


large number of customers they had for lighting. 
just 6,000, almost the largest number in proportion to population of any 
city in the kingdom. They had particularly cultivated that side of the 
business, and it had been assisted a great deal by the “ free " wiring 
system which they had adopted. 

Rhyl.—On Monday the Council decided to apply to the L.G. Board 
for sanction to borrow £3,900 for an additional 160 kw. Diesel engine 


set. 
Southampton.—The Electricity Committee has decided to extend 


the'electric supply mains to the Parish of Bitterne at a cost of £681. 
The charge in the Bitterne Parish for public lighting (for 10 years) will 
be at the rate of £2. 9s. 6d. per lamp per annum, to include erection, 
maintenance and energy for a minimum of 35 lamps. For private 
lighting the charge will be 4d. per unit. 
Stepney (London).—Application is being made to the L.C.C. for à 
loan of £15,000 on account of the cost of extensions at the Limehouse 


generating station, 
Stretford.—Sanction has been received from the L.G. Board to the 


borrowing of £5,000 for distributors and services and £2,000 for 


motors. 
Swansea.— Mains are to be extended with a view to a supply of 


current being given for lighting in the Manselton estate. 
Tynemouth.—Application is to be made for sanction to a loan of 
£3,000 for mains and £500 for services during the next three years. 


Walsall.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £4,840 for the provision 


of additional plant, &c., at the electricity generating station. 

The town clerk (Mr. H. Lee), in supporting the application, presented 
the usual statistics. The outstanding loans on electricity supply were 
£120.896, and there was an unexpended balance of £100. They expe- 
rienced serious difficulty in working the undertaking last winter. There 
was an excessive consumption of coal, and unfortunately they had had to 
face a heavy deticit on the year's working. The Council had called in 
Mr. E. M. Lacey to advise generally on the undertaking. He made an 
interim report stating that the existing plant would be insufficient to 
carry them through the winter of 1913-14, and advised that immediate 
steps should be taken for the provision of additional boiler plant, the cost 
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Leeds.— The Council have decided to apply to the Board of Trade 


of which would not exceed £5,000. The estimate submitted was for 
£4,840. In order to be ready for the heavy winter load, the L.G. Board | to sanction a loan of £45,000 for the purchase of new tramcars, and 


gave provisional assent for the new boiler additions to be carried out. 
Evidence was also given by Mr. E. M. Lacey and Mr. A. S. Barnard, 


borough electrica] engineer. 
GENERAL. 
Bromley.—It was reported at the last meeting of the Council that 
the Board of Trade had issued their award in the dispute with the 
West Kent Electric Co. as to the laying of cables through the borough 
and that the Council had been successful in their opposition to the 


company's original scheme. 
Burnham.— At a special meeting of the Urban Council last week it 


was reported that Dr. J. A. Purves had made arrangements for the 
formation of a local company for the erection of electricity supply 


works, 
Carnarvon.—-Some time ago the National Electric Construction 


Co. gave notice that they intended to increase the price of electric 
current from 5d. to 6d. as from the September quarter. 

The Council made representations to the company on the subject, and 
at their meeting last week the Electricity Committee recommended that 
the company be informed that (in their opinion) the increase in the price 
was against the best interests of the undertaking. | 

After discussion, the recommendation was adopted. 

Criccieth.—In consequence of the complaints by visitors of the 
poor character of the present public lighting, the Council have ap- 
pointed a special committee to report upon the subject, and also upon 
the desirability of erecting electricity works. 

Crowle.—The Council are in communication with two firms of 
electrical engineers, who recently offered to report on the question 
of electricity supply. 

Dublin.—The Electric Lighting Committee have been directed to 
report as to when it is intended to take off the extra charge of 10 per 
cent. which was imposed upon electric-supply consumers some three 
years ago. 

Eastleigh.—The Urban Council has been informed by Southampton 
Corporation that they will be willing, on obtaining a provisional order, 
to include Eastleigh and Bishopstoke in their area of supply. 

Subject to certain conditions, the price for electrical energy would be 
a flat rate of 4d. per unit for private and shop lighting, and for power 10 
per cent. above the Southampton rates for the time being, with a mini- 
mum of Id. per unit; for heating and cooking, ld. per unit. For public 
lighting the charge would be the same as the present cost of gas lighting. 

Electricity Supply in Ayrshire.—At the last meeting of Avr County 
Council it was reported that Ayr Corporation were promoting a pro- 
visional electric-lighting order for the Prestwick and Alloway dis- 
tricts, but the Law Committee recommended the Council not to con- 
sent to the proposed application. 

It was agreed to remit the question to the committee to endeavour to 
arrange terms. 

A letter was read from the Town Clerk of Kilmarnock intimating that 
negotiations had been going on for some time between the Town Council 
of Kilmarnock and the Town Councils of Troon, Galston, Newmilns and 
Darvel regarding electricity supplv, and Kilmarnock had resolved to 
apply to the Board of Trade for an extension order. The necessary 
notice had not been served on the County Council in July, and it was 
hoped that they would waive the right to receive such notice. The 
matter was referred to the Law Committee, with powers. 

Gelligaer.—The Council have agreed to apply for a provisional 
electric-lighting order for the wards of Bedlinog and Fochriw. 

Great Harwood.—The District Council are negotiating with 
Accrington Corporation for the supply of electricity in the district 
and for taking a transfer of the Great Harwood provisional order. 

Great Ouseburn.— The Rural Council have refused to consent to 
the application of York Corporation for a provisional electric lighting 
order for the district. 

Hull.— Consideration of the new tariff for electricity supply. which 
has been prepared by the city electrical engineer (Mr. H. Bell). has 
been postponed for a month. 

It has been decided to give a supply of electricity to the North- Eastern 
& Hull & Barnsley Railway Companies, oil tenants at Salt End and the 
new jetty for power and lighting, subject to the Corporation obtaining 


an order from the Board of Trade. 
In future the starting wage for sub-station attendants will be 35s. per 


week, against 28s, hitherto. 
The Corporation have de:ided to apply for a provisional electri- 


lighting order for Sutton. 
Kilmarnock.—4As an alternative to the present method of charging 
the Council have decided to give electricity consumers the option 
of being charged at 124 per cent. of the assessed value of the house, 
plus 1d. a unit, for all current consumed for lighting and power. 
Knaresborough.—The Council have sanctioned the preparation of a 
report on a proposal to establish hydro-electric works at a local mill for 
the purpose of supplying electricity for public and private lighting. 


£11,000 for two rotary converters, transformers and switchgear for 
Crown Point power station, and £5,500 for a further rotary converter. 

Liverpool.—At the meeting of the Tramways, Electric Power and 
Lighting Committee last week it was reported that the increased 
demand for electrical energy for both lighting and power still con- 
tinued. 

There were about 9,700 consumers connected with the supply mains, 
compared with 8,938 in 1912, and the electrical energy supplied for light- 
ing and power during the current year showed an increase of over 12 per 
cent., the increased output being about 3,000,000 units for the eight 
months, against 2,200,000 units for the previous 12 months. The in- 
creased revenue for the half-year ended June was about £10,000. Out of 


the profits £707,330 had been set aside towards repayment of capital and 
In addition. £235,000 had been allotted to relief of 


£300,000 to reserve. 
rates, the contribution for the current year being over £30,000. The 
electric lighting of the Liverpool Exhibition had been carried out by the 
department, and the electrical exhibit (in conjunction with the electrical 
contractors of the city) would, it was hoped, produce beneficial results ; 
the demonstrations given in connection with cooking and heating had 
excited considerable interest. The chairman (Ald. F. Smith) thought 
they could congratulate Mr. H. Dickinson on the satisfactory results of 
his nine months’ service with the Corporation. The number of electric 
meters tested was 4,692, against 3.939 last year. The committee had 
improved the lighting of some of the main thoroughfares bv substituting 
flame arc lamps for the old tvpe. The lighting of the city was carried out 
at present by means of 20,525 lam ps (incandescent gas 15,884, flat flame 
3,541, electric 1,100). 
London County Council.—On Tuesday the following loans for 
electricity purposes were sanctioned: Islington £11.925, Poplar 
£17,626 and £9,333, Shoreditch £6,706 and Woolwich £4,230. 
Manchester.— At the meeting of the Trafford Park Estates (Ltd.) 
last week the chairman stated that they had been able to show the 
Electricity Committee of Manchester Corporation that it was to 
their advantage to build their new electricity station at.the Barton 
end of Trafford Park rather than within the city boundary. They 
had placed the Manchester Corporation upon their most favourcd 
terms, and he understood that. having gone carefully into the matter, 
they had estimated that the proposed station in Trafford Park 
would show a saving in traffic facilities alone of more than £1,000 per 
acre per annum, so that a year or two's savings would pay for both 


the land and the facilities. 

Melton Mowbray.—The Council have authorised the Melton 
Mowbray Electric Light Co. to erect overhead lines in the village of 
Somerby for supplying electricity. 

Presentations.—Mr. Robert Wilkinson, shift engineer at South 
Shields Corporation electricity works, has been presented with a 
handsome suit case by the staff and employés upon the occasion of his 
leaving to join the staff of the British Westinghouse Co.. Manchester. 

Mr. Robert Onions, general manager of Messrs. Richard Hornsby 
& Sons, of Stockport, and who has been with that firm over 23 years, 
has become works manager to Messrs. Mirrlees, Bickerton & Day, of 
Hazel-grove, Stockport. At a meeting of some 300 of Messrs. 
Hornsby's employés Mr. Onions was presented with a silver rose 
bowl and a set of vases, 

Royton.— The Council are recommended to wire the town hall, 
free library and publie baths. 

So far, the Council have received 85 promises to take electric current, 
as a result of the first canvass in connection with the Council's electricity 
supplv undertaking. 

West Ham.—With reference to the proposal to provide 15 addi- 
tional fire alarms at various points in the borough at a rental of 

291. 12s. 6d. per annum (including a special charge of £188 to be 
deducted at end of 10 years) the Comptroller of the London Telephone 
Service has intimated that in installing these alarms it had been found 
possible to utilise much of the plant for other purposes and that they 
were able to reduce the special charge, thus reducing the rental to 
£114. 17s. 6d. 

Ystradgynlais.—Th« Urban Council have decided to apply for a 
provisional electric lighting order for the parishes of Ystradgynlais 


Higher and Lower. 


LIGHTING NOTES. 


Banbridge.—The Council have decided to advertise for tenders for 
public lighting by gas or electricity for three years. 

At the mecting at which the above decision was arrived at, some strong 
comments were made upon the present unsatisfactory method of gas 
lighting, and it was stated that if a local electriclighting company could 
be formed it would have a good prospect of success. 

Bangor.—The Corporation have authorised the Electric Lighting 
Committee to increase the price for electric current by 3d. per umt 


for lighting purposes. 
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Leeds.—-Last week the Council considered a proposal by the Elec- 
tric Lighting Committee to purchase the undertaking of the Round- 
hay & District Electric Lighting Co. The voting on the question 
being equal, the Committee agreed to take the matter back. 

Village Lighting.—Cornforth and'Coxhoe Parish Councils are nego- 
tiating with the County of Durham Electrical Power Distribution Co. 
ín regard to the public lighting of both districts. 

The company are prepared to supply electric light all night all the year 
round at 30s. per lamp, or until midnight at 27s. per lamp, the Council to 
provide poles, wires, lamps, &c. The company would pay the Council 
wayleaves for running wires on their poles to supply private consumers. 
‘The charge to the latter would be at Newcastle rates, equal to gas at 2s. 
per 1,000 ft. A plan of the district is to be prepared, and the company 
has been asked to furnish a definite estimate of the cost of the lighting 
Scheme. 

Pickering Urban Council are in negotiation with Mr. Chas. Pullan, of 
Bradford, as to the formation of a local company for the erection of 
electricity supply works. 

At a recent meeting of the inhabitants of St. Day (Cornwall) three 
members (the Rev. W. W. Bickford and Messrs. J. R. Rooke and J. T. 
Letcher) were deputed to interview the manager of the Cornwall Electric 

Power Co. to ascertain the conditions on which they would supply electric 
current for publie and private lighting. l 

A proposalis before Coniston Parish Council for the formation of asmall 
local company to establish electricity works. It has also been suggested 
that the Coniston Copper Works Co. should supply current in bulk to the 


Council, which would distribute it locally. 
Hawarden Rural Council have consulted an electrical engineer in regard 


to an electricity supply scheme for Hawarden, Shotton, Queen's Ferry 
and Sandycroft, and it is probable that a provisional electric lighting 
order will be applicd for. 

Warrenpoint (Ireland).—The Urban Council have decided to adopt 
electric lighting for the streets. 

Watford.—Six additional arc lamps are to be erected in Queen's- 
road, subject to the total cost (£100) being borne by the tradesmen 


requiring same. 
The Council are being urged to include Aldenham in their proposed 


Provisional Order for the supply of current in the rural district. 
Weston-super-Mare.— The Council have asked the Weston-super- 
Mare & District Electric Supply Co. to state their terms for the electric 
lighting of the Boulevard and Waterloo-street. The gas company 
has already submitted a tender which is considered unsatisfactory. 


Workhouse Lighting. —Worksop Guardians have decided to sub- 
stitute electricity for gas in the illumination of the workhouse. 

Yarmouth.—The Council have authorised the erection of 40 c.p. 
electric lamps in certain thoroughfares (at a cost of 45s, each per 


annum). and one 80 c. p. 


TRACTION NOTES. 
TRAMWAYS. 

Aberdare.— The official inauguration of the Council's tramway and 
trolley omnibus system took place on the 9th inst. 

The consulting engineer is Mr. Stephen Sellon, and the svstem is 
divided into track and rail-less routes. The total length is about 71 miles. 
The rail-less portion is stated to be the first of its kind in the United 
Kingdom, 

. Birmingham.—The Tramways Committee have agreed to pur- 
chase from the Birmingham & Midland Motor Omnibus Co. their 
Tennant-street depot and 30 of their motor omnibuses for £30,000, 

Bradford.—The Markets Committee are urging the tramways 
department to continue and improve the North Park-road tram 
service in lieu of withdrawing same. 

Tenders are to be invited for a supply of the chassis required for 28 
trolley vehicles. 

Glasgow.—The recent plebiscite of the Milngavie ratepayers has 
resulted in a substantial majority for the proposal to extend the 
Glasgow Corporation tramway system to the district. 

Liverpool, —The last meeting of the Tramways. Electric Power and 
Lighting Committee for the year 1912-13 was held last week, when 
the chairman (Ald. Fredk, Smith) gave some interesting particulars 
of the progress of the tramway undertaking. 

Ald. Smith, who stated that that was his 15th vear of service on the 
Tramways Committee, said the first nine months of the vear had proved 
a record over all previous years, both as regarded the total receipts, the 
number of passengers carried and the receipts per car-mile. The receipts 
were £505,016, against £469,016 in. 1912 (an increase of £36,000) : the 
passengers carried numbered 107,457.935 (against 00.903.672). Increase 
4.504.203) ; the car-mileage was 10,034,045, against 9,349,669 (increase 
684,376); and the earnings per car-mile were 12-U7d., against 12.04d. 

In February, 1912, the cominittee decided to build a sample car of the 
new type designed by the general manager, with a separate entrance and 
exit both from the lower and upper decks. The car was put into service 
and it was found to be very popular, and the committee decided to build 
six more of the same type, two of which were already in service and had 


proved most satisfactory, the remaining four being in course of construc- 
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tion and would be completed within a very short period. In January 
last the committee decided to try experimentally automatic point con- 
trollers. Two of these appliances were put into service, and one had proved 
very satisfactory, whilst the other had not proved quite so satisfactory. 
The Liverpool Exhibition was opened on May 22, and a special service of 
cars was arranged to run between the city and the exhibition. There 
was also a special service arranged for the outer-belt route in addition to 
the ordinary Edge-lane and outer-belt service. Before the opening of the 
exhibition the Edge-lane cars earned 10d. per car-mile, but afterwards the 
receipts increased to ls. lfd. per car-mile, an increase of 3łd. This, 
together with the earnings of the special cars, made a total of £8,221. In 
addition the receipts on the Old Swan and Knotty Ash and Wavertree 
lines were considerably increased, no doubt owing to the exhibition traffic. 
The occasion of the visit of the King and Queen to Liverpool on July 11 
and 13 brought to the city not only on those dates but several days before 
and after crowds of people to view the decorations, and the traffic returns 
were greatly increased for the whole week. The committee were so satisfied 


with the efficient manner in which the whole of the staff performed their 


duties that they granted them double pay for all time worked on July 11. 
The system of collecting the fares from passengers as they enter the cars 
had been tried experimentally for three months, but at the time of the 
maximum traffic it was found impossible to carry it out to the full ex- 
tent. The general manager, however, was of opinion that it was helpful 
to the conductor to collect as many fares as possible on the platform 
without causing delay. The policy of the committee in undertaking their 
own third-party risk continued to prove very satisfactory. The work of 
reconstruction had been proceeded with to the extent of about seven 
miles during the year, making 23 miles out of a total of 1141 miles. 
London County Council.—On Tuesday it was agreed to instal a 
double line tramway junction leading from Mitcham-road into 


Tooting High-street, at an estimated cost of £4,490. 


Newport (Mon.)—The Corporation are recommended to obtain 
powers to provide and run trolley omnibuses within and also beyond 
the borough boundaries. 

The Works and General Purposes Committee have been asked 
by the Tramways Committee to bear a proportion of the cost of 
the paving of the tramway permanent way, on the ground that 
the roadway is not worn by the tramcars. 

The tramways general manager (Mr. Young) reported that the most 
casual observer would notice that the tramcar was outnumbered on 
the road by other vehicles, and when it was remembered that in a town of 
the size of Newport, where there was an interval of between five and six 
minutes between cars on practically every route, the tram track was used 
as the chief highway for other forms of motor-and horse vehicles, it would 
be seen that the Tramways Committee had been and were relieving the 
Works Committee of a responsibility which should have some relation to 
the causes of wear and tear on the surface of the roads. 

York.—On Monday the Corporation adopted the recommendations 
of the Tramways Committee to obtain powers to construct four addi- 
tional tramway routes and to run a system of trolley omnibuses from 
the railway station to Clifton and on to Leeman-road over the pro- 


posed new bridge over the Ouse. 
Walsall.—The Corporation have sanctioned the promotion of & 
bill to obtain powers for extending the Corporation tramways and to 


employ trolley vehicles and motor omnibuses. 


RAILWAYS. 


Solent Tunnel.—The Isle of Wight County Council have been con- 
sidering the question of constructing a Solent Tunnel to connect the 
Isle of Wight with the mainland, and it is stated that a committee 


is at present dealing with a suggested scheme. 


POWER AND HEATING NOTES. 


Electric Cooking Demonstrations.—At the City Hall, Perth. last 
week (Oct. 9. 10 and 11) a series of demonstrations of electric cooking. 
&c.. were given. 

On the opening day Lord Provost Scott, who was supported by 4 
number of ladies and gentlemen, stated that their object was to demon- 
strate to the citizens the very latest developments in the applications of 
electricity to hating, lighting and power. The object of the exhibition 
was to enable them to sec these appliances actually at work, and to have 
their working explained, and to afford them an opportunity of deciding 
whether in their case it would be possible to introduce them into their 
households. Three things would be apparent to the most casual observer 
—firstly. the cleanliness in the use of those articles; secondly, the handi- 
ness; and thirdly, the small cost at which they could be used. : 

In the course of the afternoon and evening demonstrations in electric 
cooking were given, while electric laundry demonstrations were also 
given, The demonstrations were repeated on the Friday and Saturday. 

A series of eleetrie cooking demonstrations will be given on Thursday, 
Friday and Saturday, Oct. 23, 24 and 25, at the offices of the Bromley 
Electric Light & Power Co., Bromley, Kent, : ? 

The demonstrations will consist principally of exhibitions of cooking by 
electricity, but exhibitions of electrical ironing, vacuum cleaning, electric 
heating and the latest and most up-to-date methods of economical light- 


ing will also be included, 
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Electric Power in Slate Quarries.—Penmaenmawr Urban Council | be used. The capital expenditure (including power station) is put at 


‘have passed the North Wales Power and Traction Company’s plans 
‘to erect poles and wires for the transmission of electricity across the 
Penmaenmawr common land to the Penmaenmawr quarries. , 4, 4 


TELEGRAPH AND TELEPHONE NOTES. 


New Telephone Exchange.—The Fostmaster-General is inviting 


-offers of premises for a telephone exchange at North Berwick. 


Radio-Telegraph Notes.—The '* Marconi " (!) Wireless Act, 1913, 
of Newfoundland confirms an agreement entered into in April, 1912, 
between the Government of Newfoundland and the Marconi Wireless 
"Telegraph Co. of Canada (Ltd.). and provides that all instruments, 
apparatus, supplies and stationery required and used by the company 
in installing. maintaining and operating various wireless telegraph 

stations in Newfoundland and Labrador will be admitted into the 
-colony free of duty during the term of the Agreement (until April 6, 
1926). 

Canada now possesses the largest single stretch of radio-tele- 
‘graphic transmission in the world—or rather will do so when the 
new stations on the Great Lakes are conipleted this autumn. The 
chain extends from Port Arthur (Ontario) to the Atlantic coast. 
The stations will provide for communication over the whole of the 
Lake St. Lawrence system, a distance of 2,000 miles. 

The emergency committee of the executive council of the National 
Sailors’ and Firemen's Union of Great Britain and Ireland have 
been considering *‘ the advisability of consulting the whole of the 
members of the union as to whether they would be prepared to refuse 
to engage or sail on any ocean-going cargo vessels, on and after 
May 1,1914, unless such vessels are equipped with wireless telegraphy.” 

The committee state that they are of opinion that the value of wireless 

telegraphy had been amply justified as one of the greatest life-saving 
inventions of. modern times, and they are convinced that but for the fact 
that the “ Volturno " and the other 10 vessels in the vicinity of the 
“ Volturno " were fitted with wireless telegraphy the whole of the lives 
-on board the “ Volturno " would have been lost. From inquiries made 
the committee state that they have found that vessels can be fitted with 
wireless apparatus, including outfit and operator, at a cost of not more 
than £400 per annum, and. taking into account the fact that many 
modern cargo vessels are valued at anything from £30,000 to £40,000, 
it would he profitable for shipowners to make such an investment. Further, 
the committee notify that they have also determined to make inquiries 
among the seamen of other nations as to whether they will also refuse to 
-engage on vessels unless wireless telegraphy is installed. 

Wireless Telegraphy at Sea.—The story of the burning s.s. “* Vol- 
turno." with its crew of 93 and its 24 cabin and 540 steerage pas- 

-‘sengers is one that will long be remembered. The immense value 
of radiotelegraphy at sea was again triumphantly proved, and to 
this medium alone is to be accorded the great opportunity which the 
brave men of the Cunarder * Carmania.” the '* Narragansett,” the 
*' Rappahannock,” the “ Minneapolis," the “* Devonian," the “ La 
Touraine," the “ Kroonland," the ‘* Grosser Kurfurst," the '' Seyd- 
litz " and the '  Czar " (of various nationalities) were enabled to save 
no fewer than 521 lives, and would undoubtedly have succeeded in 
saving the whole of the passengers, officers and crew but for the 
raging elements which shattered the boats and their living loads 
almost as soon as they reached the troubled waters. Honour to the 
brave radio operators on the ** Volturno,” Messrs. Walter Seddon and 
C. J. Pennington, who. we are pleased to learn, were rescued by 

‘the * Kroonland.” 

Another important service which radiotelegraphy has rendered 
to *‘ those who go down to the sea in ships " was what is described 
as the saving of the life of a fireman on board the Canadian Pacific 
liner " Monmouth” by means of radiotelegraphv. The “ Mon- 
mouth " carried no surgeon. but the surgeon on board the Allan liner 
“* Hesperian " was enabled to receive bv radio details of the fire- 
man's condition and to prescribe for him from the ** Hesperian " and 


bring him out of danger while on the high seas, 


NT 
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"Australasia.—The N.S.W. House of Assembly recently passed the 
bill authorising the construction of an underground railway and 
tramways in Sydney at a cost of £4.800.000, but.the Legislative 
Council have since rejected the bill. 

Messrs. G. B. Lincolne and J. K. Macdougall have been appointed 
‘supervising electrical engineers to the Euroa (Victoria) Shire Council, 

The report of Mr. F. A. McCarty, electrical engineer, on the proposed 
‘electric tramway from Prince's Bridge to Middle Park has been pre- 
sented to South Melbourne Council. Mr. McCarty states that the dis- 
tance covered would be over 3 miles of double track on the overhead 
There would be 10 passenger cars and 90 lb. girder rails would 
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£63,373. 
 Indía.—' Indian Industries and Power " gives some particulars of 


the scheme for the supply of electricity for lighting, &c., in Debra Dun 
for which current is to be supplied from the existing Mussoorie 
generating staion at Galogi. 

The new requirements (for which tenders have been invited) are two 
625 k.v.a. water turbine generators for the Mussoorie station, 9 miles of 
h.t. transmission line, oil-cooled transformers for four sub-stations, 25 
miles of l.t. distribution lines, fittings, &c., including 25 c.p. metal fila- 
ment lamps, for about 20 miles of road lighting, two 10 kw. motor- 
generators and 218 ampere-hour battery for the Viceregal Lodge. The 
licence for the Mussoorie hydro-electric scheme has been revised, and the 
area now includes Landour, Rajpore Dekra municipal limits and canton- 


ments extending to the artillery lines at Gangora. 


FOREIGN NOTES. 


China.— Electric Lighting and Traction.—A report by Mr. Kerr, 
Commercial Attaché to the British Legation at Peking, on the trade 
of China for 1912 states that a new and powerful electric light plant 
was erected in 1912 in the French extra concession at Tientsin. 

Electric light was installed at Yunnanfu, and there are electric light 
projects at various stages of advancement in a dozen other cities. It 
was decided two or three vears ago to have electric tramways in Peking, 
and foreign financial assistance has been promised, but the terms of the 
concession are apparently such as to preclude the use of foreign capital, 
and no progress is made. Canton has a big tramway scheme under con- 
sideration, and also projects for hydraulic power, new roads and other 
improvements. For all municipal undertakings, British and other 
capitalists and manufacturers are willing to co-operate ; but municipal 
institutions are so inchoate in China that only in rare instances can proper 
security be granted for the employment of such capital. The Chinese 
argument is; Foreign supervision and control leads to loss of indepen- 
dence; foreign capital cannot be obtained except under conditions of 
supervision and control; therefore, none but Chinese capital can be 
emploved. But the result of the use of Chinese capital with Chinese 
methods is that Chinese capital is no longer forthcoming. 

Imports.—Imports in 1912 included electrical materials and fittings 
valued at £256,419 (from Germany, United Kingdom, Japan and Hong 
Kong), compared with £226,686 in 1911, scientific instruments and appa- 
ratus, £86,583 (from the same countries) compared with £97,516 ; pro- 
pelling machinery, such as turbines. &c., £83,047 (from United Kingdom, 
United States, &c.), compared with £59,798; telegraph materials, 
£51,055 (from United Kingdom, Japan and Germany), compared with 
£48,197; railway carriages and wagons and tramcars, £352,410 (from 
United Kingdom, Germany and Belgium), compared with £157,385, 

Curacoa.—aA consular report on the trade of Curacoa for 1912 states 
that the electric-light plant of Messrs. S. E. L. Maduro & Sons has 
been extended. 

The business has, however, increased to such an extent that the dupli- 
cation of the present capacity of the plant is in contemplation. The 
charges for private lighting range from 3s. 4d. to 2s. 6d. per 32 c.p. lamp 
per month, the latter price being for 20 lights or more. l 

Customs Duties.—According to a recent decision the duty payable 
on electric cord (a bundle of wires each covered with textile thread 
and the whole covered with lead, paper and plaited cotton) upon im- 

portation into Italy is 28 lire per 100 kilos (= 12s. per cwt. ). 

Holland.—The Allgemeine Elektricitits Gesellschaft (Berlin) have 
entered into contracts for the construction of an electric railway from 
Maestricht to Aix-la-Chapelle. with a branch from Guelpen to Wijlre, 
for the Netherlands Government, and a tramway in Maestricht. The 
length of the line from Maestricht to the frontier at Vaals is about 16 
miles anfd that of the Wijlre branch about 1} miles, 

Japan.—-mports of Telegraph and Telephone Material. —A French 
consular report states that telephone apparatus is manufactured to 
some extent in Japan, but a considerable quantity is imported each 
year. In 1912 the value of the imports of telegraphic or telephonic 
instruments and parts was £15,495. The use of the telephone has 
extended widely in Japan. and the telephone administration is over- 
whelmed with requests for the service, applicants having to wait for 
months before being provided. 

Imports at Nagasaki.-—A consular report states that tho im- 
ports in 1912 included steam boilers and engines to the value of 
£8,854 (compared with £8,336 in 1911), from the United Kingdom 
and U.S.A. ; steam turbines £3,135 (nil). from U.S.A. and Germany ; 
gas, petroleum and hot air engines £4,059 (£13,748) from U.K. ; 
eleetrieal machinery £11,022 (£13,180), mostly from U.K., some from 
U.S.A. and Germany; and submarine and underground cables 
£22,304 (£15,504), chiefly from U.K. 

Panama.— Electric Traction.—A report on the trade of Panama 
for 1912 states that the Government has entered into an agreement 
with a United States firm, which has just completed the laying down 
of an electric tramway in the city and environs of Panama. for special 
studies for railways that are feasible in the provinces of Chiriqui, Los 
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| second volume of his comprehensive work “ Electricity in the Ser- 


Santos and Cocle, and for a report with regard to the cost of their 
construction, operation and maintenance, &c. vice of Man.” l 

Imports.—Im ports in the first nine months of 1912 included electrical The book has just been published by Messrs. € 'assell, deals with the 
material, value £17,199 (compared with £11,057 in the year 1911); | “ Technology of Electricity,” and falls into two main divisions, namely, 
machinery, £27,833 (£68,815) : railway material, £17,154 (£17,611). Of | “ The Generation, Transmission and Utilisation of Electrical Power” — 
the electrical material £175 (£801) was supplied by the United Kingdom | and “ The Practical Applications of Small Electric Currents.” There 
and £16,590 (£10,362) by the United States. The machinery imports | are chapters on the design and construction of c.c. and a.c. generators, 
included the following: United Kingdom, £3,456 (£4,933); United | on modern generating stations and sub-stations, transformers (static and 
States, £20,506 (£51,517) ; and Germany, £2,765 (£10,166). kinetic), the transmission and distribution of electrical power over long 

distances and throughout large areas, and on electric motors. 
“The Electrician " Printing & Publishing Co. (Ltd.) have recently 
MISCE LLANEOUS NOTES. published “ Elementary Theory of Alternate Current Working," by Capt. 
. G. L. Hall, R.E., in “ The Electrician " Series of publications. The 

Electro-Harmonie Society.—Members are reminded that the first | price is 3s. 6d. net. l 
smoking concert of the season will be held at the Holborn Res- Unemployment Insurance.—The Umpire has decided that con- 
taurant this Friday evening at 8 o'clock. tributions are payable in respect of :— 

Lecture Apparatus, &c.— The Superintendent of the Mechanical Electricians and assistants engaged wholly or mainly in the installation, 
Engineering School at Bangalore, Mysore, writes under date upkeep and repair of electrical machinery (including conductors), 
Sept. 10 :— E electrical wiring for power, light or bells, in factories, workshops, or other 

Motor-car builders and some other manufacturers have sent us little 
diagrams (blue prints) for lecturing and demonstrating purposes in our NEN 
school of machinery, which was started at Bangalore on July 7, 1913. I Switchboard attendants and other workmen who are engaged wholly or 
wonder if manufacturers and dealers of steam enpimes turbines, internal mainly in minding, tenting or driving electrical machinery in connection 
combustion engines, pumping machinery and electrical machinery and with businesses other than those included in the Sixth Schedule, and who 


er : th simi iagrams. Their utili , ] i NA 
accessories would oblige us with similar diagrams. ‘The ir utility to US | are not engaged wholly or mainly in the upkeep and repair of machinery 
for teaching purposes, and to manufacturers as an effective and living aid conductors : 
advertisement would be a standing T . The above decisions supersede any previous decision with which they 
New Books.— Dr. R. Mullineux Walmsley has just completed a 
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Tramway Construction. 


buildings. 
The Umpire has decided that contributions are not payable in respect 


may be in contiict. 


GLAMORGAN County Council require tenders for the Construc- 


Lamp Shades. 
The COMMISSIONERS or H. M. Works, &c., invite tenders for 
the supply of Opal. &c., Lamp Shades during the three years tion of a Light Railway (of the character of a tramway), 5 miles 
from Dec. 1, 1913. Forms of tender, &c.. from the Storekeeper, in length, from Ynysforgan to Pontardawe. Plans may be seen 
12, Lambeth Palace-road, London, S.E. Tenders (addressed at Glamorgan County Hall, Carditt. 


to the Secretarv, H.M. Office of Works, &c., Storey’s Gate, | Tramcars. 
SovTH SHIELDS Corporation require tenders (by noon Oct. 25) 


London. S.W.) must be delivered before 11 a.m. Thursday. Oct. 
30. See also an advertisement, for supply of five or 10 Top-covered Tramcars. Specification 
Telegraph and Telephone Material. from the Tramways Manager. 
Tenders are invited by the Commonwealth of Australia for | Electric Lighting, Telephones, Electric Clocks, &c. 
the supply and delivery of Telegraph and Telephone Material. Dumrries County Council require tenders by noon Oct. 2] 
for Electric Lighting. Telephones. Electric Clocks, Heating 


Tender forms, specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where Installation, &c. at the new County Buildings, Dumfries. 
goods are to be delivered and the dates for recei pt of tenders are given Specifications from Mr. W. Arnot. 163. Hope-street. Glasgow. 
1n an advertisement. j Telephone Installation. 
Street, Lighting. Thakeham Guardians require tenders for the provision of a 
private Telephone Line between the THAakEHAM and NTORRING- 
Particulars from the Clerk. 


BryMBo Parish Council invite tenders for the Incandescent 
Electric Lighting of the streets by overhead cables; 40 lamps M S DOCS lou i much | 
are required. and current will be supplied by a local company. Union Offices, Storrington. Pullionough. 
Copies of specitication, &c., may be obtained from the clerk to | Public Lighting. 
the council, Mr. S. C. Hughes. Brymbo, near Wrexham, to whom BANBRIDGE Urban Council require. tenders by 7:30 p.m- 
Nov. 3 for Street Lighting bv gas or electricity for three years. 


Particulars from the Town Survevor. 


: i 

dremNSY Track kits m a ep a Seite | Electric Hauling Machinery. 
; rp d RH GL e ee ten v J i Slaa AUCKLAND (New Zealand) Harbour Board require tenders 
eh cao By operan. Track: Work, Points, | for slipway Electric Hauling Machinery. Specifications from. 
Messrs, W. & A. McArthur (Ltd.), 18 and 19, Silk-street. Cripple- 


Tongues, Hardened Steel Centres, &c. 
gate. London, E.C. 


Hospital Lighting. 
The Middle Ward District Committee of the County of Lanark | Turbo-alternator, Condensing Plant, Boiler, &c. 
WARRINGTON Electricity and Tramways Committee require 


tenders are to be sent by 20th inst. 


require tenders by Oct. 23 for the Electric Lighting of the 

extension of the County Hospital. MOTHERWELL Specifications. tenders by noon Oct. 28 for supply of 2.000 kw. Turbo-alter- 

&c.. from the District Clerk. Hamilton, nator, Condensing Plant. Pumps. Pipes and fittings. and Water- 
tube Boiler. Mechanical Stokers, Superheaters, &e.  Npecitica- 


Electrical and General Stores. i d 

The GREAT NORTHERN RartLway Co, (IRELAND) require tions, &c.. from the Borough Electrical and Tramways Engineer. 
tenders by 10 a.m. Nov. 1 for 12 months’ supply of Stores, Generating Set. . 

RATHMINES AND RaruGar Electricity Department require 

tenders by IO a.m. Nov. 4 for a 400 kw. Generating Set (high- 


including Electrical Fittings and Materials, Electric Cable and 

Wire. Carbons.. Signalling Materials. Tools. &c. Forms of 

tender from the Secretary. Amiens-street, Dublin. speed steam engine direct coupled to two ee. dynamos IM 
tandem), Npecitication, &c.. from the Township Electrical 


Storage Battery and Charging Booster. tandem), 
SALE Urban Council require tenders by 10 a.m. Oct. 23 for Electric Fittings 

supply of a Storage Battery and a Battery Charging Booster. Zee ace invited for the supply and delivery of Electric 

Specifications. from Mr. C. J. Wood, electricity works, Sale. Fittings imum d trahe town Wn And Dunji buildings: 

JOHANNESBURG, Specifications, &c, from the offices of tbe 

i Council, Messrs 


Storage Battery, Booster and Switchboard. 
MANCHESTER Electricity Committee require tenders by 10 a.m. London Agents of the Johannesburg Municip: lessi 
E. W. Carling & Co., St. Dunstan’s- buildings. 5t. Dunstan s-hill, 
(o Tenders to the Town Clerk, Municipal Othces, 


Oct. 29 for supply and erection of Storage Battery, Booster and 
Switchboard. Specifications, &c.. from Mr. F. E. Hughes, London, E.C, 
P.O. Box 1,019, Johannesburg, by noon Nov 24. 


Town Hall, Manchester. 


SA 


ity in the M. 


deals with ty 
Mons. Namely 
trial Ponp” 
tents,” They 
US Zeheratos, 
UES (statie ai 
Wer over ka; 
rs. 

lave Teeny 
hnc by Ca 

ations, Ty 


] that ag- 
Instullatis, 
On ductors, 
ps. Of tk? 
“in Testy’ 
while 
OMe 
„anid w3 


dachte 


inch ther 


5-3 
Cona 


EL auium. 


THE ELECTRICIAN, OCTOBER 17, 1913. 


“Turbines, Turbo-Alternators, &c. 
The East Inp1an Rattway Co. require tenders by 11 a.m. 


Oct. 29 for Steam Turbines and Condensers and Turbo-alter- 


nators Specifications may be seen at the company's offices, 


Nicholas-lane, London, E.C. 


‘Overhead Electrical Equipment and Transmission Mains. 
The AGENT-GENERAL FOR VICTORIA is also prepared to receive 


tenders for Overhead Electrical Equipment and Permanent 
Way and Overhead Transmission Mains, in connection with the 
scheme for the electrification of the Melbourne Suburban Rail- 
ways. Specification and form of tender from the Agent- 
General for Victoria, Melbourne-place, Strand, W.C. Further 
information from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S. W. Tenders by noon Nov. 15. 


Flame Arc Lamps, &c. 

The VicrORIÍAN RaILWAys COMMISSIONERS require tenders 
for the supply and delivery of 18 Flame Arc Lamps and 
Accessories, Tenders by 11 a.m., Nov. 12, to the Chief Store- 
keeper, Room 109, Victorian Railways Offices, Spencer-street, 
Melbourne, from whom specifications, &c., may be obtained. 
Form of tender may be seen at 73, Basinghall-street, London, E.C. 

Haulage Engine and Electric Motor (Extension of Time). 

The VICTORIAN RAILWAYS COMMISSIONERS also require tenders 
for a Haulage Engine and Electric Motor and Equipment. Tenders 
by Nov. 12 to the General Manager, State Coal Mines, Want- 
haggi. Victoria, from whom specification, &c., may be obtained. 

Specification may be seen at 73, Basinghall-st., London, E.C. 


‘Electric Crane. 

The VicTORIAN RAILWAYS COMMISSIONERS also require tenders 
by 11 a.m. Nov. 12forsupply of a 15-ton Electric Crane. Specifica- 
tions may be seen at 73, Basinghall-street, London, E.C., and 
obtained at the Victorian Railway Offices, Spencer-st., Melbourne. 

Electrically-driven (Storage Battery) Truck. 

The N.S.W. RaiLWaAYS AND TRaMWAYS DEPARTMENT, Philip- 
street. Sydney. require tenders by noon Nov. 26 for the supply of 
an Electrically-driven Storage Battery Truck (to carry 2,000 Ib.) 
at the Randwick workshops. Specification, &c., from the 
Electrical Engineer, N.S.W. Government Railways and Tram- 


ways, 61. Hunter-street, Sydney. 


"Turbo Pumps, Motors, Piping, &c. 
Tenders are invited by the HasriNas (New Zealand) Council 


for supply and erection of two sets of high-lift turbo pumps and 

electric motors, with piping. &c. Tenders by 4 p.m. Dec. 18 to 

the Town Clerk, from whom specitications may be obtained. 4 
Switchboard and Accessories. 

WELLINGTON (N.Z.) Electric Lighting Department require 
tenders by 4 p.m. Dec. 11 for supply of a Switchboard and 
Accessories. Specification, &c., may be obtained from the 
Tramwavs and Electrical Engineer, Harris-street, Wellington, 
or seen at 73, Basinghall-street, London, E.C. 

"Telephone Instruments and Accessories. 

Tenders wilk be received at the PuBLIC Works OFFICE, 
WELLINGTON, N.Z., until noon Oct. 31 for Telephone Instru- 
ments and Aceessories for use in connection with the Lake 
Coleridge power scheme. Particulars from the P.W. Offices, 

` Auckland, Wellington, Christchurch and Dunedin. Specifica- 
tions may be seen at 73, Basinghall-street, London, E.C. 


Electrical Plant and Cranes. 
Tenders will be received until Oct. 29 at the Ministry of 
Public Works, Madrid, for the supply of Electric Lighting Plant 
and Cranes for the port of VALENCIA, 


Electric Crane. 
Tenders are required bv Nov. 18 for the supply of an Electric 
Crane for discharging coal at VALENCIA harbour (Spain), Speci- 
fication. &c., from the Board of Works for the Port of Valencia. 


Electricity Supply. 

The Egyptian Ministry of the Interior require tenders by 
noon Oct. 31 for supply of Machinery and Plant for the instal- 
lation of Electric Light in the town of DAMANHOUR, including 
Generating Plant and Equipment, Distributing System, &c. 
Specifications from M. le Directeur de la Section des Munici- 

^ palités et Commissions Locales au Ministére de l'Interieur, Cairo. 

` . The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders, until Dec. 31, for a concession 

for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 

10 vears. renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, &c,, may be seen at 73, Basinghall-street, London, E.C. 


tenders for the supply of an a.c. motor :— 
Phenix Dynamo Mfg. Co. ... £325 


ER. Dodd 2. 
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Generating Station Equipment. | 
Tenders will be received by the Commission d'Adjudication 
Bureau des Finances, Prefecture de Sofia, Bulgaria, for the 
Equipment of an Electric Generating Station at the PERNIK 
State Coal Mine, including three water-tube boilers, two 250 H.P. 
engines, two three-phase dynamos, switchboards, transformers, 
pump, motor, &c. Specification (in Bulgarian and French) 
from the Minister of Commerce, Industry and Labour (Mines 
Section), Sofia, yet ,., ; : 424 dd cà o 9C omo i 


TUI IAEA PUT TAPA TP A AM 
= TENDERS RECEIVED AND ACCEPTED. = 
TAA TTA HA AH AAA PM 


wing 


IIAMMERsMITH (LONDON).—The Council has received the follo 


General Electric Co. (recom. 
for acceptance). ....... s eseese. £324 | Electric Construction Co. ... 328 
Fuller Electric Mfg. Co. ...... 208 | T. Harding Churton & Co.... 328 
Brush Company ............... 204 | British Westinghouse Co. ... 330 
295 | Vickers (Ltd.) .................. 353 
458 


City Electrical Co. ............ 
W. Geipel & Co. ............... 310 | Campbell & Isherwood ....... 


For the supply of switchgear (approximately 24 panels) 16 tenders 
were received from 15 firms and the lowest. that of Switchgear & Cowans, 
is recommended for acceptance at £9. 11s. 8d. The amount of the highest 


tender was £52. 

For 12 months’ supply of high and low-tension cables of the following 
sizes :—h.t., 0-25, 0-1, 0-05; lt., 0-3, 0-2, 0-15, 0-1, 0-08, 0-05, 0-025, y3 
twin, the undermentioned tenders were received :— 


| Price of | Basis price of 
, drum of | future supplies 
Cable | each size | according to 
Tenderers. manufactured | for market price. 
at ‘immediate | ——— 
| delivery. | Lead . Copper. 


M —Á — ——  —— — MÀ M ————MÓ—— M ie 


Western Electric Co. £ s. il £s, £ s 
(recom. for acceptance), North Woolwich ee 825 6 5) 21 0 75 0 

J. Littauer (agent for | | 
649 14 5| 13 0 60 O0 


K abelfabrik À.-Q, ...| Vienna Lee 
| Felten&Guilleaume 742 12 i 231 0 75 0 
| 


Cologne 
Standard Cable Co. ...| Düsseldorf ......... ! 806 11 0 21 0. 74 10 
A E oerte exces Germany ............ | 809 13 0, 21 0 74 10 
Pirelli (Ltd.) ..........-. Italy ii eret 833 2 0/13 0 60 0 
General Electric Co. ...| Pirelli (at Milan)...| 836 2 8/13 0, 60 0 

W. T. Henley’s Tele- | | 
graph Works Co. ....| North Woolwich... 849 1 3! 21 © 77 0 
Siemens Bros. & Co. ...| Woolwich ............ | 838 0 0} 2010 75 0 
Johnson & Phillips ....; Charlton ............ ' 847 14 2 21 0 75 0 
General Cable Mfg. Co.! Jeumont, France... 848 1 6 20 0 78 0 
General Cable Mfg. Co., Switzerland ......... ,876 0 10 20 0; 75 0 

British Insulated & | | | 
Helsby Cables ....... Prescot ciciseeseyices. 878 2 1,21 0 78 0 
Electrical Engineering | Cortaillod, Switzer-, 905 15 3: 20 0° 80 O0 

& Equipment Co. land | | 
W. T. Glover & Co. ....| Trafford Park ...... | 913 12 1 21 0 75 0 
21 0 78 0 


Union Cable Co.......... 5 0 
Callender’s Cable & | 
Construction Co..... 


Belvedere, Kent ...1,039 6 11; 21 


——— e — —— o ———— o ——— ool -æ ———— ee 


Bnapronp.—The following tenders have been accepted by the 


Council for supplies to the tramways department :— 
Tangyes (Ltd.), armature winding machine £88, whecl-turning lathe, 


£808; Leeds Engineering & Hydraulic Co., two sets hydraulic jacks, 
£230; Jas. Keith & Blackman Co., smiths’ hearths (two single and one 
double), £80. lls. 8d; Carrick & Ritchie, travelling crane, £535; Col- 
linson Bros., alterations to electric lighting at school of Art, £12. 5s., and 
electric lighting at Technical College, £11. 

SrEPN EY. — The Council have accepted the tender of the Universal 
Electrical Manufacturing Co. for the supply of 25 street disconnecting 


boxes at £4. 19s. each. 
Lonpon County Covncin.—The Council have received the fol- 


lowing tenders :— 


H.T. switchgear. &c., for Greenwich generating station :— 
British Westinghouse Co. (icce pled) ............... £17,915 5 8 
Bertram Thomas (incom plete) ....... eese 10.823 0 0 
British Thomson-Houston CO. ........... eere 20.112 10 0 
Siemens Bros. Dynamo Works ........... eee 20.673 13 8 
Ferranti Limited ........ eese en E a 5 

; E Phillips uexeeectesteevesi yuan Heo dap as 22.8806 
Johnson & Phillips... d m. 


8999e990€890999c0209209e0499294950c0c«8»9^ 


A. Reyrolle & Co. enl 
Chief tramway ofticer’s estimate, £18.000. 
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The British Westinghouse Co. are to be allowed to sublet the cables to 
Johnson & Phillips, the coupler switches and regulators to the British 
Thomson-Houston Co., the carbon resistances to the Morgan Crucible Co., 
and the relays to Everett, Edgcumbe & Co. 

20-ton weighbridge for Belvedere-road depot :— 


Ashworth, Son & Co. (accepted) ....... cued sass 
W. & T. Avery ............... PE, —€— "— — “ole 
H. Pooley & Son .,............... eee. "m UTR ee. 216 
Day & Millward ..................... T T ar. — 230 


Chief tramway officer's estimate, £150. 

Ashworth, Son & Co. will allow £12 for the old weighbridge and remove 
it at thcir own ex pense. 

London County Council have also accepted the following tenders :— 

British Westinghouse Electric & Mfg. Co. for supply of 13 reactance 
coils and two stcel valve chests required in connection with protective 
devices, &c.. for the existing plant at the Greenwich generating station, 
£5,943 ; National Rail & Tramway Appliances Co., for tive hydraulic pit 
jacks, £35. 10s. each; Carborundum Co., for supply of rail-grinding 
blocks for 12 months ; Rodnev Foundry Co., steam pipes and fittings for 
extension of plant at Greenwich, £98: Electrical Installations (Ltd.), 
wiring Camberwell and Cressy-road. ear-sheds, £2,146. Os. 11d. ; J. G. 
Ingram & Son, repair of 196 indiarubber plough bases burnt in service, 
estimated cost £196. 13s. Kerridue & Shaw (lowest tender) for provision 
of foundations required for turbines at Greenwich generating station, 
£7,605. (Six tenders received; highest £13,544.) H.L. Holloway (lowest 
tender), for provisions of foundations, &e., for rotary converters lat 
Shoreditch sub-station and of additional workshop accommodation. 
(Five tenders received ; highest £1,742.) 

BRADFORD.—The Corporation have placed an order with Dick. 
Kerr & Co. for 20 standard 40 H.P. tramcar motors, at £104 each. 

WALSALL.— The Council have accepted the tender of the British 
Thomson- Houston Co. (at £25. 12s. 6d.) for the supply of an electric 


motor for the boiler house. 
Footscray (Vicroni4A).—The City Council have accepted the 


tender of Siemens Bros. Dynamo Works for 500 5-ampere a.c. meters, 


at 21s. each. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, Erlis & Pryor, Chartered Patent Agents, 


and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former ts given in brackets after the title. 
1912 SPECIFICATIONS. 


14.056 Field magnets of electric turbo-generatcrs, 
18,498 Siemens & Harske AKT.GES. Circuit arrangements for automatic telephone 


systems. (14-8 11.) 
18.571 De Seunerr. Electric accumulators. l 
Apparatus fcr rreparine bleaching and the like fluids. 


18.600 BuckrEv. 
20.950 HccFNAOGLE. Ay raratus for the electrical treatment of ases and vapours, 
21,263 B.T.-H. Co. (G.E. Co.. U.S.) Systems of electric motor control, 

Relates to a system of electric motor control with two induction motors coupled 
to the same shaft. one of said motors having a higher synchronous speed than the 
other, an electromarnetic switch in circuit with each of the motors, a reversing 
switch for the high-speed motors, and a limitine switch operated by the shaft for 


controlling all the switches. 


21.664 MARR, Telephonic receivers. 
Branch boxes for electric conductors. 


23.750 KRAMRR. 
24.541 GRAEMIGER, Electromagnetic suspension devices. (3/7/12. Addition to 24,.499/12). 
25,420 Brooks & Hort. Switches for use in connection with the electric lighting systems 
of automotiles. 
Automatic electric circuit-breaking arrangements. 


27,530 MOLLER. 
tion on 6,990,12. 21,9.) 


1913 SPECIFICATIONS. 


1,156 HENDERSON. Ozonisers. l l 
1,407 Friep. KruPP Akt.-Ges, Connections for continuous electric current generators. 


(Divided applica- 


(1:3/12.) 
Relates to connection for continuous electric current generators, particularly con- 
trolling dynamo machines of the Leonard system. in which the main field winding 
cf the eenerator and an extraneous source of tension in series therewith and of the 
same polarity as the armature of the esnerator, are connected up in parallel with the 
armature ; characterised by the fact that the extraneous tension switched into the 
exciting circuit can b» regulated without interruption of the excitatory circuit to a 
definite maximum value. 

1.804 ScuALLE&. Construction of incandescent electric lamps. (23,8/12. Addition 

(13/2/12.) 


to 16.195,11.) 
3.769 Steynis. Process of and apparatus for producing ozone. 
5.546 Bovrarp. Automatic electric switches. (6,3,12.) 
8.240 Siemens & HaiskE AkT-GEs. Apparatus for photoeraphically recording 
electrical measurements and for like purreses. (10 4,12) 
9.168 Siemens & Halske Axt.-Ges. Registering circuits for automatic telephone 
(25,4/12.) 


exchanges. (16 4 122 
Audille sienals for use in determining temperature. 
Flywreel stcraee arrangements, such as used 
(10,5/12.) 


9.695 McNanB. 

11,007 SIEMENS SCHUCKERTWERKE GES. 
in th: electrical driving of hauling er winding machinery. 

11,198 Warren. Individual telephone meuthr veces, 

11,872 Ges. FUR CHEMISCHE INDUSTRIE IN Basie. Electrolysis of aqueous solutions. 
(9;12;12.) à 

11,972 SULLIVAN, 

12,565 Siemens & HALSKE AKT.-GES. 
(29,5,12) 

In inductance coils in which there is a plurality of windines traversed by currents 
flowing at the same time in different directions. and in which the windines mutually 
compensate each ct^er's etrorts for current dowine in certain directions, the arranee- 
ment ty which the cile inserted in one or more of the lead: are divided into concen- 
trically disposed s.ctions, and in which there i a ditferer.t number of windine sections 
beloneine to the separate coils in every Clune ct the winding, and an approximately 
uriform distritcition cr the febi every plane of the wan tine, 

14.390 Stevens ScuccKEetweEekeE Ges, Denamc-electrio mac’ ines, (22/6,12.) 
16,454 SIEMENS SCHUCKERTWERKE GES. El: ctric switcnes, (7,6,13.) 


Automatic shins’ teleeraph alarms. 
Inductance coils for telephone or other circuits. 
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APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them. rf they have not been published 
previeusly in the ordinary course. Names within parentheses are those of communicators 
of inventions. When cemplete Specification accompanies application an asterisk ts affixed. 


September 16, 1913. 
20,909 RusETT. Operating and controlling devices used in charging and/or discharging” 


secondary batteries. 
20.912 Lupwis. Commutator trueirg daviczs.* 
20,929 Unitep Motor INDUSTRIES & RCDAKOWSKI, 
purposes. * 
20,933 BoeHM.  M:thod of producing electric insulators. * 
20,934 JACKSON ELecTric Srove Co. & Wittiams. Electric heating devices, 
September 17, 1913. 


20,990 AIKMAN, JUN. Electric torch. 
21,029 BasziAN. Electric glow lamps and/or the method of manufacturing and operating 
the same. 
21,036 GELL. Telseraphic receiving apparatus. 
September 18, 1913. 
21,069 Day. Mounting the terminals of electric lamp holders or other coupling members,- 
and electrically connecting wires therewith. 
21.070 Day. Contact surfaces of electrical coupling devices. oe 
21,109 Hay & SuLLIvAN. Electrical resistances. (Divided application on 22,375/12. 
18;3/13.)* 
21,115 Davis. Submarine electric lamps.* . 
21,126 Preece. Apparatus for selecting circuits, especially for automatic telephone 
systems. l 
21,140 Storer. Regenerative braking systems for electric motors. (5/10/12, U.S.)* 
21,143 STEPHENSON, Voltmeter. (18/9/12, Germany.)* 
September 19, 1913. 
21,186 KRAMER & Raiuinc. Electromaenetic lifting appliances. 2. 
Illuminators or reflectors applicable to electric and other advertising 


21,191 GouLTON. 
signs and the like. 
21.193 Gv ToN. Counterweiehts for pendant electric lieht fittines. 


21,222 Siemens & Harske AxT.-GEs. Circuit arrangements for 
muitiple connections. (9,11/12, Germany.)* 
September 20, 1913. 


21.272 WHITTAKER. JUN. Signalling on railways. 
Signal device. (20°9/12. Germany.)* 


21.285 Bourg & THILL. 
21,309 Soc. SCHNEIDER & Cig. Electric tension dividing devices. 
September 22, 1913. 


21.328 Anprews & WEsTON. Sienalling apparatus. : i 
Turbine revolution-direction alarm attachment for marine engine 


21.372 BRAND. 


telegraphs. 
21.388 Parr. Electric sienalling system for railways and the like. 


21,390 Terry & Terry. Electric incandescent lamps.* 
21,396 B.T.-H. Co. (G.E. Co., U.S.) Arc lamps. 
September 23, 1913. 


Teleeraph instruments used in bloce-signalline on railways. ; 
Safety apparatus for electric 


Sparking plugs for electric ignition 


connectors with 


(31/10/12, France.)* 


21.428 HARPER. 
21,445 Soc. ANON. DES AUTOMOBILES & Cycles PEUGECT. 


lighting installations. (17/12:12. France.)* 
21,446 HowaRp, Tiles for carrying and protecting electric cables, &c. 
21.461 Downes. Cut-outs for electrical instruments, elow lamps and the like. my 
21,462 CLEMM, Electrolysis of alkali chlorides and alkali earth chlorides. (3/12/12, 
Germany.)* 
21.472 HotiLisTER. Magneto-electric machines. T 
21,480 BciRAULT. Electrical connection devices for railway and like vehicles. (Addition 
to 13,820/13.)* 
September 24, 1913. 
21.501 Torrey. Insulating or like slabs. 
21.505 NurTALL. Variable-speed raar for electrically-Hehted vehicles. 
21,507 Wcop. Electric system of signalling to and from trains and signal cabins and the 


like. ; 
21,509 Hitt. (Apparate-Bauanstalt Fischer G.m.b.H., Germany.) Maeneto-electric 

ienition apparatus. à 
21.525 DERRIMAN. (Automatic Enunciator Co.. U.S.) Sound-reproducing apparatus. 


21.537. 21,538 HANCHETT. Electric carrier systems. 
21,539 BusH, Controllers, brakes, switches and the like for electrical apparatus. 
21.544 MackEsv. Wall-plues and like electrical fittiries. 
21,551 HerLisTER. Dynamo-electric machines. 
21,574 B.T.-H. Co. (A.E.G., Germany.) Mercury vapour rectifiers. 

September 25, 1913. f 
21.607 HoRSTMANN. Automatically-adjustable igniticn for internal-combustion engines 
21.618 CRossitgv. Electric safety drop lock for railway carriaves and the like. f 
21.623 BvRbs ELectrRicaL Co., BYFORD & RoBlNsoN. Control of series motor machines. 
21,640 Icnipes. Electric speed-controllirg systems for prime movers. 
21.0606 BEAVER & CLAREMONT. Electric ioint and apparatus therefor. 
21,072 Marconi’s WIRELESS TELEGRAPH Co. & Vyvyan. Connections of electrical con- 


densers. 
21,678 ALbOUS & CAMPBELL & ARCHER. Construction of electric switch. 
21,689 B.T.-H. Co. (G.E.Co., U.S.) Power systems. 
September 26. 1913. 
21,735 ARNTzENIUS. Switching system for handline traffic in only one direction between 
two trunk exchanges. (26/9/12, Germany.)* u 
21,751 LEITNER. Switches for opening and closing electric circuits, (Addition to 


2.747 12.)* 

21,753 Bateman. Liferuard and safety attachments for motor and other vehicles, tram 
ways and the lixe. 

21,758 Srocks. Electric sienalling apparatus for ships’ telerraphs and the like purposes. 

Circuit arraneements for semi-automatic tele 


21,766 Siemens & HALSKE Akvt.-GEs, 
phone systems. (Addition to 6,664.13. 26.9.12, Germany.)* 


21.779 B.T.-H. Cc. (G.E. Co., U.S.) Apparatus for producing ozone. 
21,783 Scc. pgs ETApBLISSEMENTS MALICET ET Buis, Power-transmission apparatus 


(27,9,12. France.)* 
_ September 27. 1913. 
21,797 Govan & Laver. Railway-signalling apparatus. 


20.147/13. Sept. 6) 
21,802 MickELWEIGHT (LTD.), Peck & MICKELWRIGHT,  Electrically-heated vessels. 
21 814 Wakeman & Tevpitt. Detachable wire electric or eas lieht shade fitting. 
21,833 Marks. (Siemens Schuckertwerke G.m.b.H., Germany.) Projectors. searcne 


lights and the like.* 
September 29, 1913. 
21.901 WATERHOUSE & SIMPLEX od E water heaters or geysers.* 
21.918 Swinton, Telegraphic apparatus. 
21.92] KEuNEDY & Turner., Telephone exchanee systems, 
21,924 AtkinscN, Electric tail lamp with emergency globe for use on motor c 
other vehicles. 
21.9831 Muszz. Selecting device for electric bells and the like. : 
21,959 ALLGEMEINE ErgKTFICITATS-GEs. Coil bottin for primary-current coils of 
meters, measuring instruments or the like, (28/11/12, Germany.)®* 
21,965 StesxtiInG TELEPH NE & Evectric Co. (Teles hon-Fabrik Axt.-Ges. vorm J. 
Berliner, Austria.) Indicators, annunciators and the like.* 
21,967 Dorock. Signalling devices for railways.* 
Ss: tembe : ; 
21.997 Ganp & Western DENTAL Me. C : "E e hot-air syrine?s. ; 
22,023 Bastian. Mounting electrical resistances or filaments on to supports ror electric 


apparatus, 


(Divided application 0D 
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= FINANCIAL MATTERS. 
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Hammersmith (London).— The accounts of the electricity depart- 
| ment for the year ended March 31 show capital expenditure £349,462 
i (increase £5,612). of which £240,141 is outstanding. 

: — Revenue was £60,632 (compared with £62,745 in previous year), 
Ayr.—At the Council meeting on Monday the annual r Spon t of the » working and general ex penses Ms £31,137 (£30,879), i bare e 
burgh electrical engineer (Mr. Roland Marshall) was submitted. | diture was £578 (£1,216), leaving gross profit £28,918 (£30,649), Interest 

The capital expenditure of the electricity undertaking is £105,826. . required £8,557 (£8,627), and instalment towards redemption of capital. 
The past year’s revenue was £14,196 (increase £262). The net profit, ' £14,369 (£13,567), leaving net profit £6.383 (£8.308). Maximum load 

755 last year). has been placed to reserve. There , was 5,948 kw. (5.828 kw.) There are 3,329 (2.934) consumers and the 
motors connected are 547 (483): -5,448 H.P. (5,202 n.r.) Units generated 

were 10.964.890 (10,903,650), purchased 228,462 (461,470) and sold 

il 


ES: 
| | I 


MUNICIPAL ACCOUNTS. 


e 


£241 (compared with £755 : 
are 1,511 consumers of current for lighting (increase 49), and motors ; 
connected have increased from 154 to 171. The average price obtained, | 
Units generated were 1,704,958 (decrease ! 9,167,024 (9,329,893). 
l The report of the borough accountant, Mr. A. G. Kerr, states that the 


for all purposes, was 2-321. 

47,885). Coal cost 27-6 per cent. more than in the previous year. 

Cheltenham.— The accounts of the electric lighting department for ; 8v rage price obtained from private consumers was 1-56d. per unit (com- 
the year ended March 31 show capital expenditure £170.999 (increase During the year a contribution ee ee ae 
£2,782), of which £10,669 has been repaid and £63,867 is in the sink- 


pared with 1:584.) 
undertaking to relief of rates equal to Id. in the £. 
afforded to the general ratepayers now amounts to £13,690. The accu- 


mulated surplus is £7,880, after defrayiny £3,140 of capital expenditure 
out of revenue and writing off £6,945 for scrapped plant. 

Mr. G. G. Bell (engineer) says in his report the units supplied increased 
by 59,762 units, outside the units purchased and resold under a particular 
contract. "This inerease was in addition to making up for a decrease of 
181.400 in the Exhibitions’ demands. Coal cost £1.007 more, due en- 

The revenue received for public lighting was 


tirely to increase in price. 
reduced by more than £1,500, due to the change from open-type arcs ta 
Rates and taxes and 


i 
ing fund. 

Revenue was £23,778, working and general expenses were £10,160, 
leaving gross profit £13,618. Capital charges required £12,863, including 
£2,051 for interest and repayment re deticiency loan, leaving £732 sur- 
plus. Units sold were 1,905,134 (compared with 1,867,559 in previous 
year) Maximum supply demanded was 1,467 k.v.a. i 

In presenting the accounts at the Town Council meeting last week, Mr. | 
Merrett, chairman of the Electricity Committee, said the income was 
£460 more than in the previous year, exclusive of £292 received from the | 
gas company for costs in connection with its opposition to the Electric 
Lighting (Extension) Order, and althongh Pe a eed paid £794 less Leeds.—The general manager of the Corporation tramways (Mr. 
ee ele a “The piacere ee - J. B. Hamilton) has issued a statement relating to the working of the 

niu adn n system for the half-year to Sept. 30, which shows that the receipts 
were £223,059, against £208.478 for the corresponding period of 1912. 

The large increase is attributed to the fine summer and to the success 
of the Lawnswood extension which was opened in April last. Car-miles 
run were 4,657,457 (increase 260,082), and passengers carried 47,996,569 


The population served is 525,000, and the number 
The 


clusters of metal filament lamps in side streets, 
insurance increased £494. 


been repaid, leaving £4.812 still to be met. 
was £2,788, out of which £2,030 was deducted towards repayment of the 


deficit loan. 
"East Ham.--The accounts of the electricity department for the 


(increase 3.192.051 ). 
of times the population was carried averaged 91 (against 85). 


average fare paid per passenger was l-Id. 
Southwark (London).— At the meeting of the Borough Council last 

Friday the accounts of the electricity undertaking were submitted 

and showed a deficit of £1,894. which was attributed to the increased 


year ended March 31 show capital expenditure £147.942 (increase 
£4,218). and £20,873 has been repaid. 

Revenue was £28,376 (compared with £26,304 in previous vear), total 
costs were £15,244 (£14,371). leaving gross profit £13,132 (£11,933). 
Interest required £4,721 (£4,785), and sinking fund and instalment of 
principal £5,218 (£5,241), leaving net protit £3.193 (£1,907). Works 
costs were 0-72d. (0. 73d.) pev unit sold, and total operating costs 0-01d, 
(0-93d.). Maximum load on feeders was 1.864 kw. (1,750 kw.) amd load 
factor was 27-5 (28.4). Units sold were 3,994,113 (3.687,076). There are 
1,303 (1,279) consumers, and total connections, exclusive of traction, are 
equivalent to 92,983 (85.267) 8 c.p. lamps. 

The tramway accounts show capital expenditure £191.583 (increase 
£323), of which £41,727 has been repaid, and £16.300 is in the sinking 
fund. Revenue was £57.660 (compared with £58,010 in previous vear), 
operating costs were £45,404 (£41.671), and gross profit was £12,256 
(£16,339). Interest required £5,806 (£5.930) and sinking fund and 
principal £6,725 (£6,555), the net result being a deticit of £275 (compared 
with £3,854 profit). Total operating costs were 7-02d. (7-46d.) per car- 
mile, and total revenue was 10-06d. (10-39d.). 
17,775,698 (17,789,784). car-miles run 1,375,133 (1,340,252), and units 
used 2,139,401 (1,995,635). 

Gloucester.—On the Corporation light railways at March 31 last 
the capital expenditure was £147,692, of which £18.514 is repaid or 
in sinking fund. 

Revenue was £17,345 (compared with £17,002 in previous vear). and 
operating expenses were £13,782 (£12.288). leaving gross protit. £3,563 
(£4,714). Capital charges were £7,274, and the net deficiency was £3,710. 

Revenue per car-mile was 6-618d. and operating ex penses, including 
power, were 5:25d. (compared with 4-7d.). Average fare charged per 
mile was 0:65d. Passengers carried were 4,200,432, car-miles run 
628,946, and units used for traction and car lighting 459,454: £750 has 
been transferred to reserve and renewals fund. 

The report of the general manager and engineer (Mr. L. Johnston) 
states that the expenditure increased by £1,493 owing to increases in 
wages of employés and higher prices of material. Interest also increased 
by £243, making the deficiency £1,394 more than last year. Repairs and 
upkeep of rails and track increased £307. 


cost of coal. 
The Electric Lighting Committee also reported that whilst looking upon 


the cause of the deticit as due to abnormal circumstances, they felt that 
a thorough investigation into the administration and working of the 


electricity department should be made. and they therefore recommended 
After con- 


the Council to appoint a special committee of investigation. 
siderable discussion the report was adopted and the special committee 


appointed. 

The accounts show capital expenditure £115,794 (increase £7,121), of 
which £82,374 is outstanding. Revenue was £22,312 (compared. with 
£20,714 in previous vear), working expenses were £17.668 (£15,052), 


interest required £3.015 (£2,546), and instalment of loans £3,523 (£3,560), 
Total maximum supply 


the net result being a deficiency of £1,894 (£444). 
demanded was 1,667 kw. (1.500 kw.). Units generated were 3,457,303 
(2,809,899) and sold 2,726,649 (2,209,826). Coal cost £7,717 (increase 


£1,832), 


Passengers carried were 


COMPANIES’ MEETINGS AND REPORTS. 


——— dl, 

AUCKLAND ELECTRIC TRAMWAYS CO. (LTD. )— At the meeting last week 
the chairman (Mr. €. G. Tezetmeier) said that they had now received the 
sanction of the Public Works Department to the running of coupled cars. 
At the request of the exhibition authorities they had agreed to run a 
service of motor omnibuses connecting the company's tramway lines at 
two different points with the exhibition entrance. They did not think 
there was scope for the profitable operation of motor omnibuses, but if 
there should be opportunity in the future of running motor vehicles to 
advantage the company was not likely to leave it to others to avail of. 
The vear's capital ex penditure included the cost of three short extensions 


of a little more than 2 route miles in extent, and of the completion of 


Mr. Johnston says it seems unreasonable that the trams, which do not 
The development of the traftic had 


use the paved track, should be saddled with the entire burden of the 
heavy repairs necessitated by damage done by steam tractors and heavy 
lorries. The undertaking has been faced with a heavy expenditure for 
new axles. In common with other tramways, it has been found at 
Gloucester that after axles have been in service a certain number of vears, 
fatigue of the steel sets in, which results in a crystalline fracture at the 
wheel seats, All axles are periodically examined and when surface cracks 
are discovered they are taken out of service and replaced; 27 axles have 
been replaced during the vear for defects of this nature. 

The parcels dealt with were 22,520 (slightly in excess of the previous 
year's figures), and the net profit was £71 (against £52). 


the additions to the station plant. 
also necessitated considerable capital expenditure in doubling the 


track in several places, and they had also spent a good deal in connection 
The proposal to issue £100,000 in ordinary 


with the new repair works. 
shares was approved. 
DICK, KERR & CO. (LTD.)— At the meeting last week the chairmen (Mr: 
Claud T. Cayley), after explaining the various items in the report. stated 
that he knew of no branch of the heavy engineering trades in which the 
custom in respect to payments was so severe as their own. To begin. 


Je- n x UNA o cade = 


—— x 


addition, they had often from two to three months expended in shipment 


‘They were extremely busy in the works: 


with H. F. Morriss, W. Hamblett and W. Knowles, 
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STATUTORY RETURNS. 


RURAL ELECTRICITY SUPPLY CO. (LTD.)—Return to July 14 gives 
capital as £10,000 in 9,500 preferred shares of £1 each and 10,000 deferred 
shares of ls. each: 1,856 preferred and 4,713 deferred shares taken up. 
£1 per share called up on 2.061 preferred and Is. per share on 4,713 de- 
ferred; £2,302. 8s. paid, including £112. 16s. 3d. paid on 205 shares for- 
feited ; £107. 1s. 3d. remains in arrears. Mortgages and charges, £300. 


SHEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
According to return to June 30, capital is £75,000 in £10 shares (2,500 
preference); 5,000 ordinary and 2.173 preferred shares taker up: £10 
per share called up, £74,730 paid. Mortgages and charges, £23,327. 


TUBES (LTD.)—In return to July 2 capital is £100,000 in £1 shares. All 
shares taken up: £1 per share called up on 82,859: £82,859 paid. 
£17,141 considered as paid on 17,141. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


F. E. BAKER (LTD.)—[ssue on Oct. 3, 1913, of £2,500 debentures, 
part of a series of which particulars have already been filed. Second 
mortgage debentures, dated Oct. 3, 1913, to secure £3,000, charged on 


company’s property, present and future (including uncalled capital), also 
registered. Holders, C. McAndrew and F. J. Hughes. 

SPENSERS (LTD.)—Particulars of £3,000 second debentures, created 
Sept. 5, 1913. have been filed, amount of present issue being £2,000. 
Property charged, company's undertaking and property, including un- 
called and unpaid capital. No trustees. 


VARLEY MAGNET CO, (LTD.)—Issue on Oct. 1, 1913, of £500 deben- 
tures, part of a series of which particulars have already been filed. 


with, progress through the shops averaged at least 12 months, and, in 


to destination, and the custom of the trade was that the first payment 
was made upon delivery at destination. They were endeavouring, with 
some success, to get a modification of that and other onerous conditions. 

in fact, they had never had 
more work than they had at present, and he hoped and believed that it 
would prove to be more satisfactory work than they had had for a vere 
long time. They considered that the business as a whole was most satisfac- 
tory, and they were extremely pleased to be able to report a better result 
than last vear. They had naturally to look forward to labour troubles, 
which abounded on every hand at present. and although they did not 
anticipate trouble they hoped that if any difficulty in that respect should 
arise they should be able to deal with it in the interests of all concerned, 
Th- report and accounts were then adopted. 


FERRANTI (LTD.)—The profit on trading for the year ended June 30 
^as £59,090. Os. 3d., and, after crediting discounts, interest and transfer 
fees, and deducting general establishment charges, repairs and renewals, 
Jegal expenses, income tax, bad debts, directors’ and trustees’ fees and 
expenses of issue of five-year notes, there remains a balance of 
£28,142. 10s. 7d., which has been applied in paying interest on prior lien 
debentures (£402. 10s.), interest. on first mortgage debenture stock 
(£4,850), interest on tive-vear notes (£1.094. 6s. 5d.) and on bank loans 
(£1,799. 65. 11d.). and after placing £10,000 to depreciation reserve the 
balance is £9,996. 7s. 3d., making. with £12.45». 15s. 1d. brought forward, 
£22,452. 2s, 4d.. out of which £22,000 has been carried to general reserve. 
leaving £452. 2s. 4d. to be carried forward. The results for the year again 
show an improvement over those for the previous vear. A further 
£10,000 has been added to depreciation reserve, increasing the amount to 


£56,350, and the directors have deemed it advisable to carry £22,000 to 
An issue of 6 per cent. five-vear 


the credit of a general reserve account. 
not s has been made and the balance of the prior lien debentures has been 


redeemed. By the operation of the sinking fund, £4.000 of the first 
mortgage debentures have been redeemed, and the loan on second mort- 


gage debentures has been reduced. 


CITY NOTES. 


asma mec 


MEMORANDA (Oct. 16).—Bank rate 5 per cent. (since Oct. 2, 1913), 
Price of silver, 28]d. per oz. Consols 721—721 for money; 724—721 
for account. Consols Pay Day, Nov. 5; Stock and Shares Con- 
tinuation Days Oct. 28 and Nov.11. Ticket Days, Oct. 29 and Nov.12. 
Pav Davs, Oct. 30 and Nov. 13; Mining Shares Carry Over :Days, 


Oct. 27 and Nov. 10. 


METALITE (LTD.)— An extraordinary general meeting was held on Mon- 


day for the purpose of considering a resolution for the reconstruction of the 
company. Mr. W. Stewart presided, and explained that in the proposed 
scheme of reconstruction the new company would have a nominal capital 
of £80,000. £16,500 being 16,500 £1 profit-sharing cumulative preference 
shares bearing prior 7 per cent. dividend, and then ranking equal to ordi- 
nary shares for additional dividend, £21,250 being 85.000 5 per cent. 
ordinary shares, to be issued as fully paid of the series debenture holders 
and loan creditors, and £47.250 being 180,000 5s. ordinary shares, to be 
issued at 3s. 6d. paid up to the existing shareholders of the company. 
‘The existing shareholders would have the preferential right to apply for 
the |rst- mentioned. shares, which would carry an unpaid. liability. of 
Js. Gl. per share. providing a sum of £14,175. After discussion, the 


scheme was carried. 

PARAGUAY CENTRAL RAILWAY CO. (LTD.)— l'he directors. report for 
the year ended June 30 states that the Asuncion Tramway. Light & Power 
Co. had been formed to take over and operate, in. friendly relation with 


the railway company. the tramway, light and power plant as from Jan. ] 
The electrification was proceeding satisfactorily and the receipts 
The change from mule to electric traction was 


ALTRINCHAM ELECTRIC SUPPLY (LTD.'—- Mr. C. E. Hunter, a director 
of the Edison & Swan United Electric Light Co., has been appointed to 
the board of this company. 

ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The directors have de- 
clared an interim dividend for the quarter ended Sept. 30 of 15s. per 
cent. on the ordinary stock and £1. 10s. per cent. on the preferred stock 


(less tax). payable on the Ist proxi 

ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)— A interim dividend of 4 per 
cent. (less tax) has been declared on the ordinary share capital for the 
half-vear ended June 30. 


CENTRAL ARGENTINE RAILWAY CO.—4Àn extraordinary meeting will 
be held next week in order to increase the capital by the creation of 
The capital is required for further 


last. 


showed steady progress, 
made on part of the lines at the beginning of July. and the rest of the 


electric traction system would be opened for servic® by Oct. 15 for the 
city and by Dec. 15 in the suburbs, and the light and power service by 


the cud of the vear. 


300.000 new shares of £10 cach. 
expansions and improvements, including the work of electrifying the 


suburban lines around Buenos Ayres, 
CITY OF SANTOS IMPROVEMENTS CO. (LTD.)— An interim dividend of 
In lieu 


3! percent, (less tax) has been declared on the ordinary shares, 
of dividend on the €125,000 ordinary shares issued in March last interest 


NEW COMPANIES, STATUTORY RETURNS,&c. at rate of 7 per cent. per annum will be paid. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)— The transfer books 
and register of holders of the second debenture stock will be closed from 
the Isth to the Stst inst. inclusive, preparatory to the payment of the 


NEW COMPANIES. . 
interest due on the 18th prox. 
(131, 182.5 — Rez, Oct. 8. 

DIRECT UNITED STATES CABLE CO. (LTD.)—-The board have resolved 
to pay an interim dividend of 2s. per share (less tax). payable on the 31st 
inst. and making (with the interim dividend already paid) a total distri- 
bution of 4 per cent. for the half-vear ended Sept. 30 last. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The directors have 
3 per cent. on the 6 per cent. 


COLD T IGHT (DUSSAUD PROCESSES) (LTD.) 
capital £18.000 in. 16,0090 ordinary shares of £1 each and 40,000 deferred 
shares of ls. each. to carry on the business of manufacturers of and 
dealers in electric and other lighting and cinematograph apparatus and 
]:mjs. electricians, engineers, &c.. Private company. First. directors 
are J. H. Osborne, L. Schloss; B. A. Myer and Moria F. E. Cogni (per- 
manent, subject to holding 200 ordinary shares). A. Lerese e aud €. F. | declared the following interim dividends: 
Duss we. Reg. office, 46-7, London- wall, EC. enmulative preference shares for the current vear (less tax). and 4 per 

The warrants will be posted on 


NEWMAN & CO. (LTD) (131.537.) - Reg. Oct. 10. capital £1,000 in SITs 
£1 shares, to carry on the business of electrical engineers, manufacturers ] 7 

of electro- plated and other metal woods. &e.. and to adopt an avreement STOCK EXCHANGE NOTICES. — [he Stock Exchange Committee have: 

Private company. | appointed Oct. 22 a special settling day in 85,000 £1 (fully paid) 7 pet 

cent. cumulative preference shares of the New British Ever. Ready Co., and 

Oct. 29 a special settling day in 80.000 £] (fully paid) vendors’ shares of 

The Committee have been asked to appoint 


cont. on the ordinary shares (tax free). 


First directors are W. Knowles, H. F. Morriss and W. Hamblett (all per- 
m. nent). Reg. office, 33. Old Paradise-street. Lambeth, S.E. 

WATSON, MARSH & CO, (HAMPSTEAD) (LTD) (131,523.)—Ree. | a special settling day in 30,000 £} (10s. paid) and 100,000 £1 (fully paid) 
Oct. 9. capital £500 in £1 shares. to carry on the business of designers, | ordinary shares and 25,000 £1 (fully paid) 7 per cent. cumulative pre- 
manufacturers, exporters and importers of and dealers in electrie lieht , ference shares of the Humphrey Pump Co and to grant quotations to 
and other electrical apparatus, conduits, dynamo machines, lamps, |. SIG6,000,000 common stock, 86.000.000. 6 per cent. preferred stock and 

Private company. First. directors are |. S14,000,000 additional first mortgage 5 per cent, 40-year gold bonds of 
the Mississippi Power Co. 


Universal Cheap Cables, 


fittings and accessories, c. 
M. Cohen, J. B. Marsh and G. H. Marsh (all permanent), 


-E 
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ELECTRICAL COMPANIES? SHARE - LIST. 


METAL PRICES.—Mesers. J. B. Garnham & Sons, 132, Upper Thames- 
street, London, E. C., quote under date Oct. 15 the following ae the 
[LAST | Price * RATR ' 
present basis prices of © DN. NAME. Wed. | ran cent, DIVIDEND 
Naw METALS. ; per Ib. : per ton. a DEND Oct. l5 YigLDRBD. UE. 
Solid Drawn Brass Tubes...  9d.| Antimony ...............£30 0 Of —-- - ———— 
Solid Drawn Copper Tubes = 114d. OLD METALS. per ton. 
Brazed Copper Tubes ... lljd.| Clean Scrap Cop de : ^ Electricity Supply. PE 
Brazed Brass Tubes ...... 1Ud.; Braziery ee rap £42 0 o|| 101 5/0'| Bournemouth & Poole Elec. Sup. Ord... 9} —10} | 5 17 O | Mar, Sept 
Brass Wire ........... eA 84d. Old Brass, clean ...... 10| 4/6 | Do. 4% per Cent. Cum. Pref....... e.| 84-9 414 9) Feb, Aug 
Rolled Brass ..4...... — 8d.| Old Lead, lesa 4 lbe. 10' 6/0 | Do. 6 per Cent. Cum. Second Pref .. 10 —10$ | 5 14 O | Feb, Aug 
8 owt £17 0 O [| St.i% | Do. 44 per Cent. Deb. Stock (red.)...., 95 —98 |411 9| Jan, July 
Brass Sheets8....... ee oon id. e ceo0906909009000020020099 B on& K nsi on EI C. S Ord.. 8 —59 5 11 ? 
: £16 0 0 5 4/6 rompt e snst ec. Sup. 0 March 
Copper MEC 104d. Old Zinc € 2g (re. vs. 5 3/6 | Do. ue Cent. Pref....cscccsececece 84—8t 409 Mar, Sept 
per ton. | Hollow Pewter........ . £140 O Off st. | 4% | Central e Sip Co: : i Guar Dep E pra : 2 é une, Dec 
^ E aring Cross n it u us + 
Copper Sheet... £80 O O| Gun Metal sss £38 O 0 ff 8 2/6 | Charing Cross (W.End & City) ElSup.Co/ — 082, 58 9 0) Feb,’ Aug 
English Lead..........-. £20 2 6 Rolled Aluminium... e. £55 0 0 St. 4% Do. h per Cent. Deb. Stock (red. ). 90 —92 4 7 0 Jan, July 
Spelter ..............-.-- £21 0 0, Cast Aluminium......... £15 0 Off St.| 44%! Do. per Cent. Deb. Stock (red.)....| 99 —101]4 9 0 i 
: 5 25 Do. é ty Undertaking 44° Cum. Pref; 34-4 15 12 3| Jan, July 
"pM . j Epaniides dew qo see duc de codi ec (pe ce reed iie E 5 | Chelsea Electric Supply ded sees 4i —5 5 0 0 March 
gt] Hp. he, ipm Cent Peb, Stock Ged Mab] 85-9 1$) o| Ia, De 
. St. Ó swic ec. Supp rp. Ist Mort mes i I 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. || 55, 646° City of London Electric Lighting Ord...) 158-168 | 5 11 O | Feb," Aug 
B 10} 6/0 | Do. 6 per Cent. Cum. Pref.. ..| 12-13 | 4.11 0 / Jan, July 
= | AGGRROATE. St. | 5% Do. 5 per Cent. Deb. Stock (red.)....| 115 —119 | 4° 4 0 | June, Dec 
LINE Week 3 Inecordeci ga eq qe |l St. | 4 3, Do. 4$ per Cent. 2nd Deb. Stock (red.)) 99 —101,4 9 0 » July 
. ended É (a) Ad Amount. | nc. or dec || "19 23 County of London Elec. Supply Ord.....| 11$—12i | 9 7 6| Feb, Aug 
ilis i DU ee a NS. 10 Do. 6 per Cent. Cum. Pref........ e| 11}—11}, 5 2 0| Mar, Sept 
| | j | St oi Do. 4} per Cent. Deb. Stock (red.)....| 1024—1044; 4 6 0! Jan, July 
Aberdeen ation . e. Oc 8 1,636! + 32,700 ¿+ 2.151 if! st sfr Do. Second Deb. Stock......... ... | 98 —101 | 4 9 O| May, Nov 
Anglo-Argentine ........| » 7. 56,823. 2,399,543 ‚+ 181,813 3! .. | Edmundson’s Elec. Corp. Ord........... i—4 T June, July 
Ashton under Lyme. ean Adee, H | 432 3,423 + 5. 6% | Do. 6 per Cent. Cum. Pref.. Se] 4—4} | 617 0| May, Nov 
yr Corporation ...... » ln, 262) 10,507 (+ 5i .. Do. 6 per Cent. Non-Cum. Pref. ... 1§—2 is EN 
Bih Electric Trams, ltd. |, 8 916 40,564 |+ St. Do. 4j per Cent. Ist Mort. Deb. (red. ; 80 —83 | 5 E 0 July 
Birkenhead ..... » 12| 1245 36.539 + 5 A Folkestone Electricity Supply A: Ord.. 4i—45 | 6 4 O | April, Oct 
Birmingham Corporation. ,, Il | 12275 324.226 |+ 5) 2 Do. A per Cent. Cum. Pref...........| _4ł--4i |5 2 6| Mar, Sept 
Blackburn Corporation ..| , 8, L33l 378900 |t St. Do. Ist Deb. Stock (red.) ........| 89,—91 | 4 19 O0 | Feb, Aug 
Bolton Corporation......| » 12, 2/748 77,407 j+ 5 H j^ t Hove Electric Lighting Ord........... 7}—8} | 5 11 O | April, Oct 
Bournemouth Corporation 4, 8! 200) 63.305 i+ . | 43%] Isle of Wight E. L. & P. Co. Deb. Stock.. 89 —92 | 418 0 Ex 
Bradford Corporation ...| , 11 | 5797. 168,176 ‘+ 5| 4/0 | Kensington & Knightsbridge Ord....... 74—8 $13 6| Feb, Aug 
Brighton Corporation ...' ,, 12 1,047 34,125 |+ 5 6% | Do. 6 per Cent. Ist Pref..........,.. 41—5P | 514 0 | Jan, July 
Bristol Trams & Carriage » 10 | 7,769 | ,693 j+ 49 Do. 4 per Cent. Deb. Stock (red.).. —91 |4 80 22 
Dunes Corporation. . » hH 1,824 | .. | 4 24 Kensington & Kngtbg.Co.& Notting Hill 
urton Corporation ....| 4, 12 333 ! 8.295 i+ Co. (Joint Station) 4% Deb. Stock (red.)} 87 —90 | 4 9 O | April, Oct 
Bur ratlon.......| » 12 1.378 ` 38,615 i+ 44%| Kent Elec. Power Co. Irred. E Stock. . 74 —78 |515 6 | Jan, quy 
Calcutta Tramway sCo. . » 1l ,R69,438 5 | 1/6 | London Elec. Supply Ord.............| ld$—1& | 410 6 | Mar, Sept 
Camborne-Redruth xd » 11! 144 5,754 + 3/0 | Do. 6perCent. Pref............ weno 45 ,517 O| Mar, Sept 
Cardiff Corporation. .....j "S d 7 | 4% | Do. 4 per Cent. Ist Mort. Deb.......| 99 —93 I4 60 Jan, July 
Central London Railway .| ,  11| 95019 196,774 + 2 Metropolitan Electric Supply Ord.......| 38-34 | 516 O | April, Oct 
City & South London Rly. » ]l| 2,897 | 113,952 '— 2/3 | Do. Hi per Cent. Cum. Pref........... 41-4 5 0 Of Jan, July 
Cork Electric Trams Co.. mo 9 519, 20,359 + 44%| Do. 44 per Cent. Deb. Stock Ist Mort.. 96 — 411 O | June, Dec 
On aececi]. qe. scd Le 45,152 ,— 31%! Do. 3} per Cent. Mort. Deb. Stock(red.)) 79 —82 |4 5 3| Jan, July 
a we E 28,064 + 4492| Newcastle & District E. L. 4} Mt. Db. St} 82 —86 |5 4 3 = 
Dover Corporation ...... , H 247 7,6605 4 6% | Do. 2nd Mort. Deb. .. ......eeesees 9) —93 6 9 0 ae 
Dublin & Lucan Railway » 10 109 2439 i+ ss Newcastle Elec. Sup 419; Ist Mt.Db...| 96&—98) | 4 11 3 Jan, July 
Dublin United .........| », 10! 3707, — 227.889  — fNorth Metro. Elec. Power "Sup. 5 Morts.. 954-985 |5 1 0 s 
Dundee Corporation ....; , 8| L399, + 28.146 Notting Hill E. L. Co. 6% Non.Com.Pref.| 10 —102 | S11 6 at 
East Ham Council ......| ,, |l 939 | — 28.91 |— Oxford Electric Ord.. NSOEPEC RANA ;[-5! 510 0 March 
Erith ..... over epeatoere iy) 11 283 + 7,054 ie Qo. 5 per Cent. Cum. Pref. eec" oe 4$ —5i 4 13 0 Mar. Sept 
Exeter Corporation sees. o “LO 346 | + 10,110 E Do. 4% Deb. Stock....... sts —89 |4]10 0 s 
Glasgow Corporation e| » dij 2100 | + 382,058 i+ St. James! & Pali "n Elec. Ord. ...... 81—9;1 |5 8 Oj|Feb, Aug 
Glossop Trams .........| , 1l 130 5,944 + Do. 7 per Cent. Pref A 2177 5 0 0|Feb Aug 
Gloucester Corpn. ....... T T . | Z| Do. 3b per Cent. Deb. Stock (red.)....| 82 —854|4 2 0} Jan, July 
Gt. Northern & City Rly.. oe oe z | South London Electric Supply Ord.....| 21—34 | 617 6 April 
*Hallfax Corporation ..... m. 7] 2019-| + 59,602 + Do. 5% Ist Mort. Stock (red.)........ 96 —99 |5 1 0 na 
Baog s Elec. Trams Co. i 9 989 | + 44,165 a oe Metro. Elec. Lt. et Power Co. Ord. 1—i é » " Feb, Aug 
on ONG «««oee*oce9e oe oe . TAE i Oo. per n st ef "eco 0]c oevre -2—1.2 Feb, Au 
Huddersfield Corpn. .....] , IL] 2079, + 60,397 + Do. 44 Ist Deb. Stock (red.)........| 93 —96 | 4 13 9 | April, Oct 
Hull Corporation... e.e.. os e J- | Urban Electric Supply Ord...... EEG —} ue April, 
Ilford District Council . a A 449 | + 12839 ,— Do. SperCent. Pref......ecscssceees 2$—2; | 5 4 C | April, Oct 
Ilkeston District Council . is 8 137 ! + 3.744 t Do. 4$ per Cent. Ist Mort. Deb...... 83 —85 | 5 4 6| April, Oct 
‘Jpswich Corporation ....| 4 1l 444 | + 13,844 + Uxbridge & District E.S. Co. 5% Db. St.| 97 —99 [5 1 0 = 
Isle of Thanet Co. ......, » Il 496 | + 872 |t Waste Heat & Gas Elec. en Stations..| ly*&—1,, | 6 11 O | May, Aug 
Earn o poration fo» dI 164 | + 3,876 |t Wetmien T d iur e $1 5i F l - 9 Mar, Sept 
Ca. y rpora on oe ee oe . r nt um. re CA O E —~§ 
Lanarkshire Trams Co. ..| „ 10 | 1,870] + 6811] + tpe : Jam July 
Lancashire United ......|] , 8| 1,650] + 62318 |t . 
Leeds Corporation.......| , 1l 8.167 | + 234,693 T 15,699 
Leicester Corporation ... mw li 3,039 | + 114,815 i+ 109,89] x 
Leith Corporation ......| „ H 697 | + 17,188 i+ Electric Railways and Tramways. 
Lincoln Corporation .....| » 1i 141 | + 3,857 |+ 29 
Live l Overtfead Rly. . me 1,643 | + 70,433 p 5,400 Do. 5 per Cent. Cum. Pref........... 64—;:- 6 8 0| Jan, July 
Llandudno&ColwynBayR.| , 10 246 | + 16,463 ,t 1.412 Do. 4} Ist Mort. Deb. Stock (red.).. 70 —75 | 6 0 O | April, Oct 
*London County Council .|  ,, 1 | 43.851 ; + 1,106,128 + 12,329 B'ham Dist. Power & Trac.4$ oa Stck 86 —83 |5 2 0| Jan, July 
London Elec. Ry. Co.....| 4, I | 13,715 i = 553,965 + 1995 Bristol Tramways & Carriage Ord.......| St—6t |6 8 OJ Feb, Aug 
. London United '' ML »» 10 6,215 + 269,315 i 3,752 Do. Cum. Pref.. *o»99909250«€92009896 7 —17i 9 6 9 
Lowestoft Corporation ..| ,, 11 + 422 |t Do. 4 per Cent. Debs sadi aci 100 —102|3 18 6 | Feb, "Aug. 
Maidstone....... ; së v a po " BritishElectricTraction6% Pf.Ord. SODEm 124 —144 ix June, Dec 
Manchester Corporation al. Gee lb4 14699] |-F 494.636 n 25.259 Do. Def. Ord. St...................|] 4 —6 T " 
Mersey Railway . EN i ll 2,318 | ~ 91.628 + 5,017 Do. 6 per Cent. Cum Pref. ida ates eoeee| 85 —89 15 0 Feb, Aug: 
Metropolitan Dist. ‘Rly... kx » Lt | 13,107 | — 528.786 + 17,612 Do. 7 per Cent. Non Cum. Pref.......{ 99 —53 12 0 Ls 
Nelson Corporation s...) ., 1l 194 | ae, c Do. 5per Cent. Perpetual Debs.......] 91 —94 6 O0 | April, Oct 
Newcastle-on-Tyne Corpn. » H 5,099 | + i+ 12.449 Do. 4} per Cent. 2nd Deb. Stock......| 76 —79 14 0| May, Nov 
Newport(Mon) ........| » d 797 | + + 1,716 Central London Ordinary Stock........| 61 —66 11 O | Feb, Aug 
Northampton Corporation, ,, 10 569 | + it 1.138 Do. Gtd. Assented Ord. Stock ...... 78 —80 0 0 = 
Oldham Corporation ... ii u e 2,238 ' + “+ 4,09] Do. 4 per Cent. Pref. Stock.........., 70 —75 6 8| Feb, Aug 
Perth (N.B.) Corporation.,  ,, 8 012722, t. Es 175 Do. 4} per Cent. Pref............... 104 —106 4 3 zy 
Perth (W.A.) Elec. Trams. ae M. oo . ' . Do. Gtd. Assented Pref. Ord. Frock. .| 81 —83 16 6 sa 
Portsmouth Corporation . F 4 2,498 | + I+ 3,778 Do. Deferred Stock................ 6) —65 1 6 Feb r 
Preston Corporation ..../ >» 8 | 838 + + 1,422 Do. Gtd. Assented Df. Ord. Stock.. .| 78 —82 0 O0 Rn 
Rotherhain Corporation .| „ 8 997 | F + 6,964 Do. 4 per Cent. Debs.........5..., 37 —99 l1 6, Feb, Aug 
Salford Corporation ...., , 13, 5,225) + + 5226 City & South London Rly. 5 per Cent. 
Shang hai. [EI ecesocecea| oe | ee l oe o 8. ES Pref. (1891) eoaeneee 9.5*050900€6 @r-erere 98 —100 3 0 Feb, Aug 
Sheffield Corporation ....  „ 12! 7552 + 524 | 123 ! 210.467 + 18.514 Do. (1896)....... eee eee O.] 98 —100 0 0 Feb, Aug 
Singapore Trams .......; «LI | $13,494 ' + " 184 ; 41 | $482,825 + $63,152 Do. (1901) és eren lesnih EEA 97 —99 1 0 | Feb, Aug 
Southampton ....... UN sè |o ee i | y ss l . Do. To Ger E EE Ee x 97 1 Oj; Feb, Aug 
Southend Corporation .. » 8; | 879, + 217 | 28 32.061 va 4,962 | iS Do. per Cent. Perpetual Debs....... 4 3 | May, Nov 
St'iyb'dge,Hyde,&c., J.B.  „ Il! 730 — 7 $28 | 22,733 T 4,49) | 3 eres & District Trams Ord. m 1! 0 ix 
| Stockport ., «sess eee] n E wu | 65, TEM Ks | vs | Hastings & District Elec. Trams Ord.. NEU O O Mar, Sept 
Sunderland Corporation.., ,, 12; 1,417); + 79 | 28 ; 41.665 '+ 4,552 | Do. 6% Cum. Pref. ........2. essen. 14 0 | April, Oct 
Sunderland District ....! ,, 8 1,182 | + ° 135 49 270641] | 4.827 [Imperial “Tramways IESU Aaa ias Es ar, Sept 
Swindon Corporation eu T 8. 174 + lo | 2/7 | 4.637 1+ 347 |, Do. 6 per Cent, Prel. esse eieess 18 Oj; Mar, Sept 
Tyneside Tram. Co. mies "T 8 : 487 | + 6, l5 , 7.919 E $5) | oy: Do. 4$ per Cent. Dovs..-.-.2. esses. l4 O ; Jan, I» 
Wallasey Corporation....’ 5, lH | lib293-— E 77,128 | 35.755 + 3815 | "1 Lof Thanet E. T. & Lt. 5 per Cent. Pref.. 14 0 | Mar, ppt 
Walsall Corporation ..... "E EI | 625 l+ 35, 4l | 25,461 -+ 1.797 | Do. 4 per Cent. Deb. Stock.......... 2 6 | Jan, July 
Warrington Corporation.. M 9 455 | + 22. 28 12.318 I+ 414 | Lanarkshire Tramways....... eee eesl 8 9; Feb, Aug 
West Ham Corporation .. i 9' 2,739 + 241.127 | 75,655 i+ 2,418 | Lanes Utd. Trams 57$ Prior LiznDeb.Stk. 3 6; Jan, July 
Wolverhampton Corpn...; » 8 1,022. + DO Si as | - | dica London Electric 4?5 Deb. Stock........ 6 0 T 
Yorkshire W.R. Trams ..| ,, 12 1,435 + 116 4] | 59,545 I+ 6.390 ! Do. 4 per Cent. Pref. sesesersrorese 8 3 ° 
eed 2 ke NONE " NER. NW TT London SU Tam 4?9lst Mt. Db. St. 5.0 "d July 
n n Mersey Con. Or oCko dx c d eques ve eb, ug 
Partly electrical. Noon Elec. Tram; 441 ?3 Deb." TK 6 | Jan July 
o Do. per Cent. Db. Ste ed eats o! i 
6 | Feb, Aug 


1 Minus 2 days. $ Minus 3 days. Fs 

BRITISH ELECTRICAL FEDBRATION.—The traffic receipts on the tramways and railways | St. 
owned by the companies included in the British Electrical Federation for the weex ended 
Oct. 3 were £42,851 (increase £4,529), The omnibus receipts were £13,672 (increase 

Upon such of the services as were working both last jyear and this year the 


£12,477). 
incr ease for the week was £4,766 


07 
* A Maan Railway Con:olídated.... 


* No allowance has been made for accrued Interést or redemption: f)Ex Dividena 
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-ELECTRICAL COMPANIES’ SHARE 


"NAME, 


NAME | 


ectri and Tramw. l Tele phones. £ s. 
Electric Railways and T T Continued £10. 0 lus cage Amer. Telephn. & Taleh. Cap. St.. e| 126 —128 | 6 $ 
E PM Cie | 78 —80 |4 7 6 Feb, Aug Do. Coll Trist S194 par Cont. Bi 32-4, | 4 5 
wm a EX S eeace "- [] Hs E 
E Do. 3 per Cont. Convertible Pref. D: | e Z3 4 3 9 | Feb. A Angio-Portug o Tol Tel.5% Ist Mt. Db. Stk 192 iari : i 
p ii VERG Ga Eq RR ERE 
ok po amr en cett cuo 104-69.) TUN dur Cuban Telephone 59; ist Mt, Con. Bds...| 85 5 12 
i Do. ey percent A- Deb, Stock 22}—33 | ' Feb, A eg Mese Telephone Ord..... ARA AU —iġ | 513 
- oe Metropo itan de Rallway RD 82 —% i 5 `? 0 Fb. AUE 5 per Cent. poe Ee ira ae 5 14 
“St po» pret Es seep ate cous iun New York Telephone Co. 30 yr. Bnds....| 984—994 | 4 10 
St Do. Assented ‘Ext Pref, (Int. Guar. ‘by | Orden l i—i 5 3 
| ond ec RI Co of Tondon. Nd UE d : pope ME i 22e 
St Do. 3 per Cent. Consoltd. Ren arge = : , : oed m x sie 
-BE| 49 | Do: Ghar Stock Aer Gentas ii B ee |413 0 A jur Taleh d Mes Db. X (red... ! 5 AME 
i : . Stock 4 per Cent....... 139 | | MP : M "i ) 
'$t.|6 Do. 6 per Cent. Perp. Deb. Stock ....| 136 —139 | 4 6 O ! Jan, E a rae 
St 4 Do. 4 per Cent. Ditto .............. (92 —^ |4 > : an, July Do. E par ent: Cum, Pret. mei 10141591 rae 
; 83 Po 5 ee oe . MEM vs * | 2 12 0 pril AUT SGovvovnte . | 
er nt. um. Frelt...... [PEE ied ; eb, 
St 4x Ce, 4 ce Cent. Deb. Stock.....,.. e 9 6 0 May, Nov Financial Investments, | 
1) 1 S. Met. Elec. Trams & Ltg. 6% Cm. dic uec 8 0 0 oe Elec. & Gen. Investment 6% Cum. Pref. 3]—4 | 6 17 
-St| 4% | Do. 4 per Cent. Deb. Stock.......... 68, —2 1511 O Jan, July tGlobe Telegraph & Trust..............| 11 —I1$ | 5 4 
10) .. Undergi. Elec. Rys. Lon. oa s.l! 3-4 a . tDo. 6perCent. Pref... .,...... soos! 11$—12E | 4 14 
| Yo! Do. 44% Bonds............. eere. | 99 —101 4 9 0 T fSubmarine Cables Trust (Cert)........| 121—124 | 4.17 
Bt. 6 Do 6% Cm.. In. Deb. Rd. St. "ecc 110 —112 . 5 Z 0 " 
| Do. 69 P WES (with a Coup. 12) ....| 83 —99 613 6 | June, Dec Colonial and Foreign Electric 
B pa | yorkshire (WIR) Elec. Trams, Ord..... at i. wg) e . Railway;, Tramway;, &c. 
s Doce en osos e1 —85 |5 6 0 aT Anglo-Argentine 5% Cum. Ist Pref......| 4H—4H | 5 1 
-St 48% | Do. A per Gente Ist Debs. 11111 Jan July pelo Agon tine 5% Cum, haer Em 
4 6 
veis qoem o 99 —101!4 9 0 Do. pur n RT 
8t. 0 Anchor 8 4 (+) EEEE] reS: ae Do. 5% Deb. Stock.. s 98 | 4 13 
l fes ance Aron Electricit ge P ecisclessccseec À— } | 7 14 4 ie Auckland Elec. Trams, 59; Deb. (red.)..| 100—102 | 4 18 
U 99i! Do. 6% Cum. Pret... is ceo er ae ae Apri Oct Brisbane Elec. Trms. invest, Ord......-) 74—74 | 5 4 
4100 $2 | Do. Ist Mort. Con. Db... ceci 83$ —361 | 5 16 0 oe = 5 per Cent. Cum. Pref.......... 4$: 4 17 
; ares iV eeeeeene sn iit | 2 : à April, Oct BE Uer cent EI. Rly. Db. Ord.. d ^| 21128 $ l : 
— B 4/0 | British Insulated & Helsby Cables Ord. 4—8} 514 0 July,” Feb Rcg au a gral 
$ 30 | Do. 6perCent. Pref................. | 06 —6b 1412 0 ! Jan, July tDo. 4 rear Cent. ist Mert Dos C0] 97 —100 | 4 18 
St. | 44% Do. 4$ per Cent. Ist ore Deb. (red.). 100 —103 4 7 6 Jan, July See eee ico oe ee 
‘St | 5% | Do. 5% Mort. Deb. Stock ........« Eo mug a ay T a | 44%] Do. 48% Perp. Con. Deb. St........- 92 |4 12 
1| 0 A British L- M. Ericsson Mig. Co. 6% Pf : ae 24900. d St. | 5% | Buenos Ayres Lacroze Trams Ist Mt. Db.| 39: —101 | 4 19 
St. 44%) British otago 0 pet Ist Mt Db. 921—951 | 4 12 0 ' Mar, Sept | Sc o Buenos Ayres Port & City Tram, lai > | 
“3 r Cont. Pref... H—lb |... | Feb, Aug |^"! B Stock cie cade | 87—91 | 6 12 
.St.| 4 Do. 4 per Cane Mort. Deb. Stock.. 9 1216-0, Jañ, July | 5 36| Do. 6 per Cat Cun Pak 4 17 
4St.| 5% . Brush Elec. Eng. Co. Prior Lien Deb. Stk. 7C el 612 0 va ii 
- 8t. $ Do. 44% Perp. Ist Deb. Stk......... 35¢—40} 11 2 O | Mar, Sept "| Cape EE RT Tram Shares ...... —# |62 
Sti] 44% Do. Perpetual 2nd Deb. Stock ...... 23 —27 |16 13 O | Jan, July l3 lis City of Bdenos Ayre Trams Co. (1904) - ASi 141 
H 10/0 , ye E an deae e**^99956 ll — 12 i 6 8 0 an, uly St. 4% Do. 4 per Cent. Deb. Stoc 92 —97 4 3 
t 2/6 i oes Cent. Cum. Pref ereeerese T 41—5 | 4 17 6 an, uly St 5% _ Colombo Tr. "art 5% Ist Me Db E 90} 94} l 5 
1| 1/93 caster ellner Alkali Co... .......- 34 —3H 5 10 O | May, Nov yearCoup Basco. on e 944—984 | 5 1 
(Su dà | con į per Cent. Ist Mort Deb. (red.) 102 —105 4 5 9 Feb, Aug 100 5% | Hong Kong Ta Co. 5 per "Cant. Ist 
M Collide Electrical Co. Ord.........: bima oc ee oe | Mort. Debs. ...cceccccccucccce. AE: 87 —92 5 b 
! Consolidated Signal Co.............-- 5*—5 13 6 0 April Oct t| .. | Kalgoorlie Elec. Trams. Sh: j p ps 
J 7i Do. 6 per Cent Pret... ise vec h—i | 814 0 April, Oct St. | 5% Do. 5 per Cent. "A " Deb. Sidi $ 1 
,A00 $96 . Crompton & Co. 5 pei pent. Ist. Mork St. | 352 Do. 6 r Cant. " B "Ditto. Ste eat 18 —28 10 14 
| "Debs. (reddere) SHS 14 4 0 | Jan, July 1 0/71! Lisbon Elec. Trams. Ord........ | otk | 4 16 
of?) | Dick. Kerr & Co. Ord... casesosssoooo P Å— h C 0 0 Sept. 10/70 Do. per Cent. Cum. Pref... as #—!ġ 5. 2. 
fis qos AKT cent cam Pres ire pros 69 Ms cseph cepi 3% | Do... Spor Cent. Reg. Mort.Deby......| 91 —39 |5 4 
8 dison & Swan United ("A" Sh.) (£3 pd.) u-h " Rh Aug |.5 3/0 | Madras E lec. S Trams. € 6% Cm. Pref. .... | Tu 2 
eesocensececcececsssoeosl oe , oO 2 Aa . i — 
. St | 4% Do. A per Cent Mort. Deb. Stock (red.) 53 =3 6 9 O | June, Dec o. s moe Pie Co. 5% Debs... 87 —89 | 5 12 
.St. $ D Do. 5 r Cent. 2nd Deb. Stock sace»o 63 —68 | 7 7 0 ar, Sept. : ! 59, ¿Manila Elec. Ry. $i, 000 Gold Bonds.. 97 —99 5. 1 
l | Electric nstruction Co.. Pevetesere 5 —1ik 7 5 6 July 100 sit | „Mexico Trams. Co. Com St, e ai 87 —89 1 17 ; 
l: T | Do. jel ent Cum. Pref. eoecerare " $1 # —ly 6 E 9 an, July oa | i" Gen. Con. Ist Mrt., 5% Gold Bds.. . 88 —90 5 11 
. St. | 4% ` Do. d Cent. Pe EM Mort. Debs.., 78 —81 418 9 | Jan, July iGo o4 yr. Mort Bde ors 92 —94 16 8 
10) 6/0 ' General Electric 6% Cum. Pref.........| 94—108 $17 0 | June, Dec Ht poe, fo 30 yr A Sed ij ADU AE 
St. | Do. 4 per Cent. ist Mort. Deb. $t....| 87 —92 |4 7 0 , Sept i Debs. (1922 IN os. 601 to 2000) ......| 97. —99 |4 1M 
E: LU A veeeapn Works Ord. d 121-13 5 8 O | Feb, Aug St. 44% Do. do. (Nos. 1 to 460). ort"! 98 —100 | 4 10 
$2 Do. 4j per Cent. Pref,.......... ese 48 —5 4 9 0| Feb, Aug 19 4 Ond etre 4 0 
St. n Do. 4per Cent. ist Mort Deb. Stock..! 191 —103 :3 17 9 Mar, Sept irt m : 
10) Sve | e Rubber Gut. Per., &c., Works Ord.' 13-14 5 5 6 | Feb, AUR [. lil Com Phe sc eo RRR ne 5 10 
100 * Do. TIC CENE 90 —93. 4 || 0 April, Oct don 
b per n e TOG.) cee. esoo -r l ? ONU ae E 
I|. ++ Natlonal Elec. Construction Co.. nt R Apri i i n b Eust Tan ERST 98j—1001| 4 19 
Rich ardsons, Westgarth ard Ltd., ‘Ord art l i oy 100 5% D^ 50 yr . Mt. SM Re —92 5 8 
lj »» | Do. 6 per Cent. Cum. Pref........... —L , .- M May, Nov 100! $24 | Sao Paulo "Tramway; Lt. Power. «| eU : 
4i% Do. 4i per Cent. Perp. Deb. Stock....| 60 —e3 |7 3 0 Jan, July | 10 $2 Do. 5 per Cent. Ist Mt. $500 Db. .....' 100 —102 | 4 :8 
iio SOUS TM UNE Am P E Tooo ju |E l ak eine 1 T BB TP 
aP nstruction aintenance.. ar, 3 i s. = 
| C td. ee ee a a ee a . — : oe 
0/6 5 per eig non-Cum. Preference... I ly 412 6 | s Colonial & Foreign Electricity Suppl y: ^ sH 
5% | Do. 5 per Cent. non-Cum. Preferred.. 98 —102 418 0 | oe 5| 3/0 jc Elec. Ee Supply Co. 6% Cu. pr T ‘on " 26 
4/o | Do. 4 perCent. Ist Mort. Db.Sk. (red) 95 —98 |4 1 6 dune Dec St. | 5% | Do. % De NU Od E Y oh ae 
4$%' Do. 4b per Cent. 2nd Mort. Deb. (red.); 103 ~—105 |4 5 9 June, Dec 10! 6/0 Baba S. & T. 6% Cum. "Pref... vt Tu 
S% | Do. 5 per Cent. 3rd Mort. Debs. Scrip. p.| 104)—1004 4 14 3 ae St. | 44°5! Do. 4j per Cent. Deb. Stk. (red) .... 36 a 51 
12%; J. G. White & Co. 6% Cum. Pref....... 144—158 | 712 0 T 100 5% | Do. Sper Cent. 2nd Mort. bd Stock. 2-78 | 510 
4% Villans & Robinson £ per Cent. Ist Mort! | 55 Calcutta Elec. Supply Ord.. su MP m 117 
Debs: sis eco vy eboeoectiuconpcocttt950n 55 —60 6 13 6 May, Nov 5 2/6 Do. 9% Cum. Pref «69 *092009e680ó0020*8228 93 5 7 
| 100' 5% | Calgary Power Co. 5% Ist Mort. Bnds..| J! — 
| | 100: $18 | Canadian Gen. Elec. . Com. St......, MO —115 | 6 19 
Tee sraphs. Dec | 100: 33b] Do. 7% Cm. Pf. Stoc . 117 —122 | 5 15 
9/0 | Amazon Telegr. Preen irar aedes 6i—78 |510 1 | June, 100| S% | Castner Electrolytic Alkail Co (ol USK) 
t Sper Cent De ra esee 95-97 |5 3 0 Jan, July ist Mort. St Debs o. o s 52 
15 Anglo- American Telegraph Ord...... eee! 62 630, My, Ag,N St. | 84 | Cond.Gas, EL UP UE Baltimore St | 109 —112| 5 7 
30 t rred LP Pveeeeveneve e... 1041 —105] 5 14 0 F,My,Ag.N Sc 83 Do 6% Pref. St. (Cum.) . DEP. T4 —113 5 6 
30/0 Do. Ag *oseanssíndteoctetoteoo 234 —231 .$ 4 0 F,My,Ag.N t. ig o Do. gi ‘000 Gen. Mort. 4 % Gd. Bds. 931—954 4 14 
nA Commercial cable 4 per Cent. Deb. Stk.. 80 —82 417 6| jn Ap JyO |] -- 1 Elec. Development Co. of tario: 92 —94 |5 6 
iu tos. Preference 10 per Gent. ...::14.:] 14 Ip 61l 0 Ami. od oR St Mort Deb: SE ora S Per Cent. BIER | 5 10 
H um. Pref... a m pares April. Oct 1: 0/91 | Indian Elec. Sup. & Trae Coc) aa |43 
3/0 Oper Cent. Cum. Pref.. e —7 6 18 0 | April, 100 rlie Elec. Power & Lt. Ord... Mise id 
10 2/0 | Direct Un ed States Cable............ 6—71 (512 0; Ja,Ap,Jy,O 3 ofi is b par Cant Cum Pré. ded E dm 14 
100 Sp, Dir one West India Cable si o Re. Db. (rd.)) 98 —100 ' 410 O | June, 13 | Kaministiquia Power. Co. Cap. St... .,..| 138 —142 10 
. St. | 23 u |tEastern Ordinary.. ...... veee. 41022 —130 5 8 0| JaMy,Jy.O el Do. tyr. 592 Gold Bands OSII 102 —104 | 4 16 
-St 17 6 fDo. M^ per Cent. Pref. Stock "T 75 —77 411 0 a My, Tv; | 70 Madras ES Co . Ord. 7 d 1}—1ł oe 
a fe. ne per Cent. Mort, Deb. Stk. (red), 964—738}. 4 1 0! May, Nov | £4 | Melbourne E.S. Co. Cons. Ord. St ;.....| 148 —153 | 6 10 
10 26 rea iam tension ..... aee 12i—12 511 0 Ja, Ap,]r.O 5 3/6 | Do. 7% Ist Cum. Pref. luli 5b—6 17 
Bt. | 4 Do. r Cent. Deb. Stock.,........ 94 —96 '4 3 3 Feb Aug » | Do 5% Ist Morte. Deb. Stock bib 103 —106 14 
25 4 | Eastern S. Af. 4% Mauritius Sub. Debs| 934—191} 318 9 May, Nov SP Mexican Elec Light Co. 594 ist Mort 
10, 50 | GN. (of CORE Had With coup. No. 2..! 30 —32 6 50 jan. ul: St 70 Gold ‘Bonds... oe iem e. 77 —81 3 
25) 52/6 Indo-European ee eee ex vA j 97 —53 , 510 6 ay, Nov ‘ $1 |tMe Lt. & Power Co. Com. St...... | 59 —64 5 
100| 5% | Mackay Companies Common .......... | 8 —85 518 0 JaAp,Jy,O 5$ ae Cum Pret. Ske ks eu 92 —97 3 
: 400 4% | eference *e6*9»e«620a*9002€22€69€ aoe 67 —70 5 14 0 Ja,Ap,Jy, 100 2 Do 595 Ist Mort. Gold Bonds ES 874—929} 10 
l n Marconi's Wireless Teleg. Co........ EN 3i —4 5 0 0 ; April ó Monterey | Rly. L. & P. Co. Ist Mort.Db. St 73 —76 5 
1| 3/44! Do. 7% Partipg. Pref............... 3%; -3 4 E 5 0; oe $21 Montreal Lt., Ht. & Power Co. Cup. St.| 210 —220 
100) 40, Pacific & Europ f el. 4% Guar. Dbs.red.) S d 23. uns. Dec MM A M sod Bu. 132 | 4 
est Coast of America... . e. useless ~l ý. 0 | River Plate Elec. Co. Ord. Stk ........ = 
Md waa a a o a e qu E e cand co MU SE 192 —197 | $ 12 
est n anama .....«. (EREEREER) — ° ee ° Stock.. vesg va — 
n 60 | Do. 6perCent istPret............  9$—108 | 517 6| May, Nov 2 Shawinigan Water & P. Co $100 Cap. St| 133 —137 | 4 7 
-110 B^; Bo penc Pref...... eeeressesoovresece 91 -9 6 3 0 May, Nov Do Cent. $500 Bonds. 2a d e DIR TU uM 105 —10 7 
i| 36 s aeg Debes] 98 101) 419 0| Jan, olf 44%] _Do er Con. Mt. Db. St......2....| 100—102) 10 
lC JQ Merten aph *«*««22600000828242000 121—131 5 5 6 Mr, Ju, -D Ab oe Co. Esa Big Db. St... eer 9? —10J 8 
is : Dre, Deb. Stock (red.)....| 94 —9o |4 3 3j June, 1/2?! Victoria Falls Power Co. Pref...» «e ss.. #—# 
43 alus. Galo Telograch Fdg.&R.E.Bnd, 62 —95 414 9 e 2 See Divi til 


* No allowance has been ma le for accrued Inte-ast or redemptione 
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London Traffic in 1912. 
On another page of this issue Mr. A. J. Lawson gives 


some interesting statistics of the number of passengers 
carried by the public transport concerns in London during 
1912. He shows that while the number of passengers 
carried on the local railways and tramwavs shows a dis- 
tinct decrease the number carried by the motor omnibuses 
has increased almost out of mind. Such figures as he sets 
out are not only interesting in themselves but take on 
added interest from the fact that they must lead us to ex- 
amine why such things should be. Now, he who draws 
conclusions from figures is doing a dangerous thing, but 
nevertheless we shall attempt to make certain deductions 


from Mr. LAwson’s text. 


THE reason for the decrease in traffic on such railways 
as the North London is not surprising, and can be easily 
explained, it being much more convenient and almost as 
quick to travel by some form of road transport as on a 
suburban railway that is operated bv steam. But when 
we come to consider the somewhat similar state of things 


that exists on the London Electric Railwavs the explana- 
Here we have a number of railways 


tion 1s not so easy. 


| the time factor. 


which have been constructed in the most modern way 
which are run on up-to-date lines, well equipped with 


comfortable rolling stock and giving a speedy service ; and 
vet there is a decrease in the traffic they carry, though the 


Londoner’s requirements in this respect seem to become 
The fact of the matter is that for a 


greater every vear. 
comparatively short journcy in London the deep-level 


102 ; 
| electric railway, like the steam-worked «suburban railway, 


has been showa bv experience not to be a success owing to 
Take the journey from Knightsbridge to 

Piccadilly! When the passenger has booked, waited for 
the lift to start, missed a train, waited for another, reached 

| the station at the other end, walked again and waited for 
another lift he has effected no saving in time over the 
(generally) much more pleasant journey overhead. Even 
for long journevs the advantage is not so much greater, 
and manv people on a fine day prefer the motor ’bus or 
tram which takes them from door to door; for these latter 
vehicles, even when they are held up, do not deprive their 
passengers of the sights of the town. Ot course, something 
might be done to shorten the total time of a tube journey. 
Lifts might run more often (surely a liftman does not rè- 
quire so much time for conversation with his colleagues), 
and they might also be run to meet the trains. At some 
stations it is the rule rather than the exception to have to 
wait for a lift. But even at best the lift is a makeshift, and 
we must wait for the general use of escalators before anv 


great improvement can be expected in this direction. 


Two interesting tables show the relation the London 
traffic carried by the steam railwavs bears to the total 
traffic and the percentage of journevs of season-ticket 
holders to total passenger journevs. These will lead many 
people to revise their ideas on these subjects, as they show 
how very important the London traffic is, and make us 
wonder why more of an effort has not been made by the 
railwav companies to retain it. 
tramway traffic we find it unnecessary to add anything to 
what we have recently said, except to remark that an 
appreciation of the advantages of the motor 'bus for the 
conditions which now exist in London do not necessarily 
imply a universal condemnation of tramways, nor need it 
be construed as dislovaltv to our profession. Electrical 
engineers have done much in the past to introduce new 
ideas and methods ; for this reason they should welcome 


new ideas in the future, even if these may for the time being 
shock their susceptibilities. Indeed, it may be noted that 
not only is the idea of the motor "bus new. but its traffic also. 


Regarding the figures for 


xo. ee am are 
a= 
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there seems a reasonable chance of a permanent financial. 


For while the tramway traffic has increased so slightly as to 

be almost stationary that of the "buses has increased enor- | return. In the United States they seem to build and thus. 

mously. This new form of traction seems rather to be making | hope to woo the return. For such a polioy movable plant. 
must be distinctly useful, but its vogue in this country 


its own traffic than robbing other undertakings of theirs. 
— would b» limited. 


—JMd———— 


The Conditions of Post Office Employment. 

WE have now completed the publication in THE Elec- 
TRICIAN of a full digest of the “ Holt " Committee's report 
on the conditions of employment of Post Office Servants,. 
recently published. This report deals with every section 
of the Post Office service, but its interest for our readers 
resides chiefly in its bearing upon the way the electrical and 
engineering staffs of the Post Office may be affected. Large. 
additions have been made to the staff comparativelv recently 
by the transfer of the National Telephone Co.'s undertaking 
to the State, and the report has a considerable bearing upon 
the relations of the National Company's staff to the general 
body of Post Office servants. The evidence of witnesses on 
behalf of the late National employés and the Post Office 
rejoinders have been more or less fully presented to our 
readers, who will thus be enabled to judge of the merits of 
the case. The recommendations of the Committee, in view 
of the situation which we know to exist, do not appear to us 
adequately to meet the case, and this will account, so far as 
it applies to the electrical and engineering sections of Post 
Office Service, for the dissatisfaction which exists and which 
will require very careful handling bv those whose duty it 
may be to deal with the matter. In regard to the questions 
of rates of pay, hours of working, maintenance allowances 
while on distant construction and repair work, promotion, 
pensions, &c., the skilled officials who carry out the highly 
technical work of telegraph and telephone construction, 
maintenance and repairs are entitled to special considera- 
tion, and we hope that the claims of the more numerous but 
Jess skilled postal staff will not be either put before those of 
the electro-technical and engineering sections, or be al- 
lowed to dominate the situation so far as these higher trained 
sections are concerned. Too little attention seems to us to 
have been given to this aspect of the inquiry which the 


Comniittee was created to make. 
— eee 


Supplanting the Submarine Cable. 

THE fire on the “ Volturno " and the aid which “ wireless ” 
was able to lend on that occasion have inspired a number 
of articles in the daily newspapers, whose zeal for what the 
writers of these articles term “ progress " is not, we think, 
sufficiently tempered with discretion. Among the most 
extraordinary of these articles is one in the “ Daily Mail,” 
bv Mr. THoRNE Baker, A.M.I.E.E., who first animad verts 
very properly upon the great utility of radiotelegraphy 1n 
the particular instance of the “ Volturno " and then deduces 
therefrom, by a process of "reasoning" which we do not ur.dere 
stand, the storv that radio-telegraphv must soon replace 
the submarine cable. Now, it is quite conceivable that the 
“ Daily Mail's " publie when reading these articles does 
not in the least comprehend what the letters A.M.LE.E. 


after a writer's name mean, but that does not absolve Mr. 
There 18 


The ‘‘ Optophone." 

EvERYONE will svmpathise with anv attempt to mitigate 
the affliction of the blind. As is well known, many attempts 
have been made to do so, and it was hoped that when 
Rontgen rays were discovered they would prove of value in 
enabling the blind to see. Such, however, was found not 
to be the case. In the ‘ Optophone”’ Dr. E. E. FOURNIER 
D'ALBE has attempted to make up for defective evesight 
bv producing sounds in a telephone, the character of such 
sounds bemg determined by the form of the letters exposed 
to the apparatus. The instrument depends in an ingenious 
way upon the sensitive properties of selenium. These are 
used in the following wav : The selenium is exposed to a 
number of rays of light which are intermittent in character, 
the frequency of interruption being different for each ray. 
When it is exposed to all the rays a certain confused note 
is heard in the telephone, but if a transparency carrving an 
opaque letter of the alphabet is interposed the sound is 
varied, and the result is dependent upon the form of the 
letter. With a little practice it is possible in this way to 
distinguish any letter of the alphabet, and thus to read. 
It might be thought that the lag to which selenium is 
subject, and for which compensation is often necessary, 
would cause trouble; but in this case no such difficulty is 
experienced, as the selenium is exposed throughout to 
intermittent illumination. The idea is ingenious, and we 
hope that Dr. FOURNIER D'ALsE will develop it so that it 
becomes of real service to the blind. 


A Movable Sub-station. 

A WEEK or two ago we drew attention to two directions 
which were being taken by American engineers in the 
development of sub-station practice. One of these pro- 
posed the employment of automatic sub-stations, to do 
away with the necessity of an attendant, and the other 
suggested outdoor sub-stations to save the cost of a building. 
Now Mr. J. B. FiskEN, in a Paper before the American 
Institute of Electrical Engineers, describes a sub-station 
which has been designed and erected in the Cœur d’Alene 
mining district in such a way that it can be easily taken 
down and put up elsewhere should the dereliction or develop- 
ment of the district require it. The building consists of a 
framework of structural steel, with a roof of galvanised 
corrugated iron, the main columns being supported on 
concrete footings, while the floors are also of concrete. 
This tvpe of station, though it offers no saving in first cost, 
has the advantage, if it has to be moved, that practicallv all 
the material can be used again, the onlv cost being for 
labour and concrete. The problems of removal in this case 
are facilitated by the fact that water-cooled three-phase 
transformers are used, and there is no revolving machinery, 
The whole arrangement is interesting as an example of | 
American practice, but it remains to be seen whether its 


interest will be anything more than academical as far as 
Here we do not build unless 


Baker from the responsibility of his writings. 
this country is concerned. so much, surely, to be done in educating the public toa proper 
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Extension of the **Bakerloo' Railway.— It is announced. 


appreciation of scientific progress that it seems to us 
Mr. BAKER assumes a great responsibility in signing such 
an article as we are criticising. He writes with A.M.I.E.E. 
after his name as with authority in an influential public 
journal. We must contend that, although the younger 
telegraphic process has accomplished most excellent work, 
its sphere of operations does not appear, to those who have 
greater knowledge of the subject than Mr. Baker can 
possibly possess, to conflict in any material way with the 
sphere of submarine telegraphy. This being the position, we 
would suggest that Mr. THoRNE BAKER should at least give 
his readers (and that they are a very large and important 
section of the public we agree) some reliable statistics in 
order that they may be in a position to gauge the value of 
his prognostications.. These statistics are available to him 
(but are not so easily available to his readers), and, to justify 
his A.M.I.E.E., we appeal to him as fellow members of ‘‘ The 
Institution" to give “ Daily Mail" readers this information at 
an early opportunity. That much is due to the submarine 
telegraph section of the electrical engineering profession. - 


Ar E EE ee 


* Faraday House Journal.’’—The latest issue of this journal 
contains, besides an interesting article upon Continental and 
American high-tension electrical transmission practice, a series 
of biographical sketches of old Faradians who have risen to 
prominence. These include Mr. Gilbert Scott Ram, H.M. Electri- 
cal Inspector of Factories, who attended the original Hammond 
College in 1882. We notice among the information given 
that the W olseley Tool & Motor Car Co. has recently agreed to 
receive a certain number of second-year Faradians at its works 
for practical training, which, considering the high standard of 
engineering practised by this company, should prove of great 
value to those students intending to specialise in the engineer- 


ing of automobiles. 

The Chester Hydro-Electric Scheme on the Dee.—On 
Monday last the new hydro-electric station at Chester, which 
we described in last week's issue of THE ELECTRICIAN, was 
formally opened by the Mavor (Councillor H. B. Dutton) who 
was accompanied by the Sheriff and representatives of the 
Aldermanic Bench and Council. Mr. S. E. Britton, the city 
electrical engineer, shortly explained the engineering features 
of the scheme, after which the Mayor set the machinery in 
motion by means of an ingenious arrangement of inkpot, cord 
and pulleys. As a memento of the occasion his Worship was 
presented with the silver inkpot model of one of the turbine sets. 

Subsequently a party of about 60 were entertained to luncheon at the 


Town Hall by the Mayor, and in the speeches that followed much refer- 
ence was made to the opposition to the inauguration of this scheme. A 


large number of interests of very varying outlook have, or seem to think | 


thev have, a right to use the waters of the Dee, and when Mr. Britton's 
Scheme was first proposed these concerns with pleasing unanimity op- 
posed it tooth and claw, this opposition being reflected in the delibera- 
tions of the Council. Mr. Britton was, however, able to show that every- 
body's rights would be adequately safeguarded, and the scheme after the 
usual constructional difficulties had been overcome has now been brought 
to a successful conclusion. On this occasion, therefore, there was a dis- 
position on the part of the speakers to congratulate Chester on its enter- 
prise. The engineering difficulties of the work were emphasised, and it is 
evident that a large intlux of technical visitors to see the scheme is ex- 
pected. We are glad to hear that arrangements are being made for the 
ratepayers to inspect the new station. This will enable them both to sec 
what value thev are getting for their money and give them some idea 
how the power of ancient Dec is being adapted to modern needs. 


Cable Interruptions. Date of Interruption. 
Letekia—Palura ..................... ... eese. viet May 26, 1910 
Scalamova—Samos ............. —— m April 21, 1912 
Marmariza—Rhodes.......... Gu oced gave Mens April 21, 1912 
Bessika—Tenedos  ................ eese .. April 24, 1912 
Poulocondore— Pontianac............ Missi irene July 5, 1912 
Jamaica— Colon] ...... ... ahaa Nagle snes talent Woah tU cS June 9, 1915 
Oran — Tangier] .............................. ES .. Oct. 6,1913 
Singaradja—Ampenan ...........ssm ss Oct. 5, 1918 
Chio—TTenedos .............. e eene eae Oct. 17, 1913 
Pernambuco—Ceara ........ «eese. Oct. 20, 1913 

s estende Oct. 20, 1913 


Ceara— Maranham 8€e€»7».,*098 e ee oe s.. . eee [EJ **.*99 
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that a successful trial run was made on Wednesday last over 
the extension of this line from Edgware-road to Paddington. 
The extension will shortly be opened for public traffic. 
Proposed Shipping Exhibition.—A Shipping, Engineering 
and Machinery Exhibition is to be held at Olympi. in the 
autumn of next year. This display will exceed in interest and 
utility any exhibition of nautical and machinery appliances 
yet organised in this country. The variety of the proposed 
exhibits can be gauged from the sections into which they have 
been divided, the principal being the naval engineering section, 
which deals with war vessels and their equipment; naval 
architecture, embracing every class of ship; marine engi- 
neering, for a review of heavy machinery, which will be shown 
working under steam, oil, gas, water and compressed air; 
fishery exhibits ; general marine and engineering and foundry 
and machine Logis. The Society for Nautical Research has 
arranged for a magnificent historical section, relating to sea- 
faring and shipbuilding in all ages and among all nations. A 
thoroughly up-to-date exhibit will be the installation of wire- 
less telegraphv, so that messages may be sent from one end of 


Olympia to the other. 

Reinforced Concrete: I.C.E. Report.—A second report by 
the Reinforced Concrete Committee of the Institution of Civil 
Engineers, supplementary to that drawn up by them in June, 
1910, has just come to hand. An important statement in this. 
report as regards calculations for reinforced concrete is to the 
effect that the difficulty and expense of conducting experi-. 
ments upon a scale commensurate with the engineering works. 
to which such calculations have to apply form an obstacle 
(so far insurmountable) to the determination of an absolute- 
method of calculation. Reinforced concrete 1s mentioned as 
being complex both in character and behaviour under 
the stresses imposed. upon it in ordinary engincering practice. 
A memorandum is given of the principles and considerations 
which should bé observed when emploving the formule in 
current use. These formule, which (the report mentions) are 
largely empirical, are subject to the assumptions on which they 
are based and to certain limitations. The conclusion is arrived at 
that, subject to the above qualifications, the rules for calcula- 
tion set forth in this Second Report of the Committee may be- 
applied with confidence by engineers. The Committee in 
studying the action of the authorities in various countries in 
drawing up official rules on reinforced concrete call attention 
to the fact that, excepting the Regulations of the New York 
Municipality, no changes of importance have been introduced 
into the rules during the past three years. The report also 
contains, by the courtesy of H.M. Office of Works, the results 
of certain tests upon reinforced concrete carried out for that 
department by Messrs. Kircaldy & Son ; also various tests by 
other people. The introduction concludes by stating that 
further advance can only follow upon the accumulation of 
practical experience of the behaviour of this material supple- 
mented by experiment on a full-sized working scale. The 
Report may be opraned from the publishers, Messrs. William 


Clowes & Sons, price 2s. 6d. 


Efficiency of the Eye under Different Lighting Systems.— 
Some tests on this question undertaken by Prof. C. E. Ferree 
are described in the " Electrical Review and Western Elec- 
trician.” It was found that visual acuity, as a measurement of 
fatigue or loss of discerning ability of the eve, was not a satis- 
factory criterion, since the eve will recover its initial power for 
a short time under the stimulus of a special effort to see; but 
if the element of time be introduced it was found that after a 
period of work the eve does not function as well as it does 
initially. The test finally adopted was to observe the test 
object for a period of three minutes and to record the length of 
time during which it was clearly seen, and the length of time 
during w hich it appeared blurred. T he eriterion 1s. therefore, 
the ability for sustained vision. Tests of this nature have been 
carried out bv Dr. Ferree under davlight and under three par- 
ticular installations of artificial lighting. one of which is classed 
as direct, one as indirect and one as semi-indirect. The first 
tests were simply to compare the four conditions of lighting 


— ee € m 
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and the results given are for a single intensity of illumination CHARLES TELLIER.—We also regret to record the death of Mr.Charles 

which was made the same in each case—namelv. 2 ft.-candles, Tellier. which occurred on Oct. 19 last at the age of 86. Mr. Tellier 

It has been found that at the end of a period of three hours, as the inventor of the artificial refrigeration system now universally 

during which the eye has been used for reading under the speci- . employed for w os OE which at the o dud 

fied lighting arrangements, the ability for sustained vision, or ; "PPorts an industry involving millions of money. 1t has been 
is C apes much remarked upon in the Press that at the time of his death Mr. 

what is called by the author the efficiency of the eve, 1s little | Tellier was living in destitution outside Paris, although it appears 

Impaired in the case of daylight and of indirect illumination ; | that an international subscription on his behalf had collected an 

whereas there is a considerable falling off for the other two | amount of £4.090 up to last year for his relief. 

artificial installations. In a second set of observations the 


intensity of illumination was varied under each of these sys- 

tems. Here, again, the results were most favourable for dav- PERSONAL 

light and almost as favourable with the indirect installation. f 

With the installation which is designated as semi-indirert it It is with great regret we learn that Mr. Llewelvn Preece had to 
undergo a serious operation on Thursday (yesterday) which will 


was found that the efficiency of the eve is well sustained only 
for a very small range of intensities ; for either higher orlower | necessitate his absence from business for probably two months. 
illumination the decrease in efficiency at the end of the three- | Mr. Preece's friends are kindly asked to accept this intimation. 
hour period is very marked. For the installations of direct | The operation was only decided upon on Monday. and Mr. Preece 
lighting used, the efficiency was found to be low for all intensi- entered the nursing home on Wednesday, so that there was no time 
ties, although here again a maximum was found for a par- | t° communicate with many of his friends. 
ticular value of the intensity. The particular values of the We recently referred to the announcement that Mr. Marconi was 
intensitv which were found to give the best results in ability about to receive the honour of elevation to the position of an Italian 
for sustained vision are much below the values for which visual | Senator. with a seat in the Upper Chamber. [t now appears that 
acuity is greatest, and are lower than are generally regarded as Mr. Marconi has not yet attained the age when he can be D 
desrmbleforanvelosesvorb. -Porthemerallitions used brihe to this distinguished position, and will have to wait until the end o 
um . : M April next. Mr. Marconi was born on April 25, 1874. 
author it 1s, therefore, to be concluded that the intensities jn rtf Reonsaetirec-ahief ril Me MA cextorBannslevand 
HN c rae A er Mr. ‘orthy, cl ectrical engine sle) 
necessary for close work would not be conducive to sustained District Electric Traction Có, wasnfaened to e aa Barnie, 


vision. on Wednesday. 


Current Topics. 
APPOINTMENTS VACANT AND FILLED. 


Subjects of current interest dealt with in this issue include 


the following :— i 
Mr. A. J. Lawson contributes an article on ‘ 


1912 " (p. 91). 
Mr. E. E. Fournier d'Albe gives a description of his '' Reading 


Optophone "' (p. 102). 

We give an abstract of a Paper on the '* Nitrogen-filled Lamp,” 
which was recently read before the American Institute of Electrical 
Engineers, by Messrs. 1. Langmuir and J. A. Orange (p. 95). 

We give a description of “‘ Franke's Alternator for Measuring 


Currents of Telephonic Frequency ” (p. 88). 

An account is given of ‘* Recent Developments in Steam Turbines,” 
by Mr. H. T. Herr (p. 91). 

We conclude our abstract of the Report of the Select Committee on 
Conditions of Employment in the Post Office (p. 97). 

We publish extracts from the Postmaster-General's Annual Report 
(p. 86). 

We describe the electrical equipment of the new building of the 
Institution of Civil Engineers in Great George-street (p. 103). 

Com pantes’ Meetings and Reports.—Meetings of the Cape Electric 
Tramways, Cleveland & Durham Electric Power Co., and Drake & 
Gorham are reported and abstracts are given of the reports of the 
directors of the Marconi Wireless Telegraph Co. of Canada, Monte- 
video Telephone Co., Norwich Electric Tramways. United Electric 
Tramways of Caracas and Western Union Telegraph Co. (pp. 117-118). 


. Applications are invited for the position of assistant sales manager 
of the electricity department of the County Borough of Sunderland. 
Salary £200 per annum. Applications to the general manager. Mr. 
Alfred 5. Blackman, by first post, 30th inst. See advertisement. 

The Governing Body of the Northampton Polytechnic Institute 
invites applications for the immediate appointment of a laboratory 
demonstrator and leéture assistant in the electrical engineering and 
applied physics department. Salary £110 per annum. Applications 
by 10 a.m. of Nov. 4 to the principal, Dr. R. Mullineux Walmsley. 
280, St. John-street, London, E.C. See advertisement. 

A draughtsman is wanted for general electric work, with good 
technical training and experience of traction work preferred. Appli- 
cations to C. M. E.. Locomotive Works, L. & Y. Railway. Horwich. 
by Nov. 14. See advertisement. 

An experienced manager is wanted for large conduit works. 

An assistant installation inspector is required for Stepney (London) 
Borough Council electricity department. Applications to the 
engineer and manager. Mr. W. C. P. Tapper, 27. Osborn-street. Es 
by Tuesday, Oct. 28. See advertisement. 

Án engine-room assistant is required for the Stepney ( London) 
electricity works. Applications to the engineer and manager (Mr. 
W. C. P. Tapper). 27. Osborn-street, E.. by Tuesday. Oct. 23. pee 
advertisement. 

An electrical instrument maker is wanted at the South African 
College, Cape Town. Salary £200 per annum. Applications to Mr. 
E. W. Bohle, 45, School-road, Moseley, Birmingha:n. 

A workshop instructor is also wanted at the South African 
College; must be competent, well-educated mechanic. used to 
machine tools, &e. Salary £200 per annum, rising to £250. Applica- 
tions to Mr. E. W. Bohle, 45, School-lane, Moseley, Birmingham. 
See advertisements. l 

An assistant designer is wanted for d.c. and a.c. controllers, starters 
and resistances. See advertisement. 

A junior assistant is wanted on the staff of Tie ELECTRICIAN. 
preferably with practical engineering experience and knowledge of 
foreign languages. See advertisement. 


An electrical firm in Manchester advertise for armature winders. 
ed for Rutherford Technical 
Appli- 


‘London Trate in 


OBITUARY. 


A. S. Gites. —We regret to record the death. from enteric fever. 
of Mr. A. S. Giles, general manager of the Lisbon tramways. Mr. 
Giles was borough electrical engineer of Blackburn from 1895 to 
1904, when he resigned to take up the position of manager of the 
Cape Electric Tramways (Ltd.). but for the past two or three years 
he has been general manager of the Lisbon electric.tramway under- 


taking in Lisbon. 
ARTHUR CHAMBERLAIN.—We regret to record the death of Mr. 


Arthur Chamberlain, which occurred at Ottery St. Mary, at the age 
of 7lvear& Mr. Chamberlain, chairman of the well-known electricity 
meter manufacturing firm of Messrs. Chamberlain & Hookham, was 
the youngest of the brothers of the great politician, Mr. Joseph 
Chamberlain. He was particularly gifted with commercial ability. 
and among many commercial undertakings in which he took part he 
was chairman of Kynoch (Ltd.). 

O. F. Mov_p.—We regret to announce that Mr. O. F. Mould. 
manager of the Western Electric Co.'s publicity department. died on 
the 15th inst., after an unsuccessful operation for appendicitis. 


A lecturer in engineering is requir 
College. Newcastle-upon-Tvne. Salary £150, rising to £180. 
cations by Nov. 5. Particulars from the Secretary. 

Tunbridge Wells Corporation require a chief assistant electrical 
engineer. Salary £170, rising to £200. Applications by Oct. a 


Dr. Frederick C. Lea, A.M.LC.E., has been appointed professor 
of civil engineering in the University of Birmingham. 
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— 
death of riz the district or being unable to attend the concerts. The programme, 
Eo INSTITUTIONS AND SOCIETIES. which was excellently arranged, was received with heartiest appre- 


of 86, Me hic 
ciation by those present. 


ll. NOW unir, - . D: 
the MH Newcastle Section of the Institution of Electrical Engineers.—The 

n opening meeting of this Section's session was held in Newcastle on 
EDUCATIONAL NOTES. 


leV, |t has we si i : MED 
e of his s Monday last when Mr. C. Vernier delivered his inaugural address. 
though jm Y The chairman dealt at some length with the present position of 
A E lectri ' in thi trv, especially the disabilities under 
lid alls electric power supply in this eountry, especially isabilities e , : u ’ » 
ul Collected _ which it suffers and the lines along which it ought to be developed. King’s College, University of London. A special jer ad of five 
à lectures on ** Electric Locomotives,” will be given at King's College, 


by Mr. F. Lydall, B.A.. B.Sc., M... E. These lectures will be held 
every Monday at 6 p.m., commencing from November 17. The 
svllabus of this course of lectures contains, among much other 
matter. reference to the following pcints: Special per.nanent way 
equipment. general comparison and characteristic curves of steam 
and electric locomotives, weight of steam and electric locomotives 
for shunting. freight and passenger service. locomotive equipment for 


He pointed out how uneconomical were the numerous small power 
| stations at present existing and described what was being done in 
Germany and the United States towards supplving wide areas of 
country from a few large stations. We shall hope to deal fully with 


this address in our next issue. 
Association of Mining Electrical Engineers (East of Scotland 


n Preece h, 
avi whit. Branch).—The opening meeting for the session of this branch was 
"wo mo held on Erga evening. ith inst., in the Royal Hotel, Dunfermline. various systems of transmission, types of locomotive construction, 
his intine; The new branch president (Mr. H. Gordon Fraser, Leven) delivered an | ang description of those in use in seven different countries. Drawing. 
nd Mr. be address, in which he regretted the fact that colliery clectricians only design and laboratorv classes in connection with this course will be 
represented 7 percent. of their total membership. He contended that held on Mondays. "Graduates -of the University of London will 
be admitted at half fees. Full particulars may be obtained on | 


'e Waller 
they must have in their ranks the men who actually installed and 
operated the electric a ‘allicries, They coulc ide Se , ANM 
pernton TA trical plant at the collieri They could not hide application to the Dean of Faculty, King's College, London. 


from themselves the fact that they were not getting the colliery : i 
; g d : Imperial College of Science and Technology.—A special course of 


Maro + 
ofan In electricians to join'the branch in anything like the numbers they had i : ) ! 
TN hoped for, and it was their duty to inquire not only why this apparent ne e pad Unc ud vil o Ma Pu J. 
Xx pe lack of enthusiasm prevailed, but to co-operate with a view to secing meche A cd LM ; X pa enta SRM Oe eon ree 
il the er, if a solution of this deficiency could not be found. Telegraph Co. Particulars of the course, which will commence on 
MC : i : November 6, may be obtained from the Registrar of the College, South 
-— á m M Mining Electrical Engineers (West. of Scotland Kensington. London, S.W. 
Moe ranch).— ie opening meeting for the session ot this Association Northampton Folytechnic Institute (Lcnčon).— A series of six 
e held on Baturday evening at the Royal Technical College, special lectures will be delivered by Major W. A. J. O Meara. C.M.G., 
Glasgow. Mr. Matthew Brown, general manager of the Banknock | on * Business Engineering in its Legal Aspects.” The lectures will 
Coal Co., the branch president, being in the chair. In the course of | be given on consecutive Tuesday evenings. commencing Tuesday. 
his presidential address the chairman alluded to the gratifying fact | Noy 4. A syllabus of the lectures and other particulars can be 
) that the branch was now the strongest numerically in the Association, | olmincd from «the principal, Dr. R. Mullineux Walmsley 280. St 
and that its strength and influence had been recognised by the other ! John street, London. EC ntes em 
xs branches in that Mr. Alexander Anderson, one of their members, | EE dE XC "ET 
ips had been unanimously elected president of the general body. It was " Arn inu Corresp once i Pona d: uod D ‘pans 
ek meom to note, further, that Me Wan, Walker, ehe inspector aeh fee t provide tation, ee the Unis emity 
met Re qui t a. cL d oldest and it is certainly one of the best and most successful. Its 
E. to some extent been responsible for securing a better class of colliery PAA Bid - graduates EE ee and phu ie ; 
» electricians at the majority of mines throughout the country Mr. ae s PH A e ree E s gue oe OCOY ET LUY 
» Brown concluded his presidential address by presenting Mr. James e. ded. o PA By pac PODE tine arrangements are made 
Ue McCann, colliery electrician, Carron Collieries, with a prize of four meet en parnicu requirements of individual students, A 
a guineas for the practical Paper read by him in the course of last SPEO ality is made of the London University examinations, and full 
sesonon Coal Cotter” particulars may be obtained from the London University Guide and 
s UN i University Correspondence College Callendar for 1914 which has. j 
, Institution of Civil Engineers.—1 he Council of this Institution been recently issued. 
o have made the following awards for Papers published in the ‘‘ Pro- a ewes 
i ceedings " without discussion during the session 1912-1913: A 
Telford gold medal to Mr. J. Mackenzie (Johannesburg) ; Telford ARRANGEMENTS FOR THE WEEK. 
premiums to Messrs. H. Hawgood (Los Angeles), J. K. Robertson 
D (Bombay), G. S. Perry (Sydney, N.S.W.) and G. Purcell (Los | FRIDAY, Oct. 24th (to-day). 
Angeles); and the Crampton prize to Mr. W. Mason (Liverpool). PuysIcaL SociETY. : 
; The Council have made the following awards in respect of students' ó p.m. Meeting at the Imperial College of Science, Imperial 
Papers read before provincial associations of students during the Institute-road, South Kensington, London. Agenda: "The à 
E past session : The James Forrest medal and a Miller prize to Mr. D ce E : v. ae MS E An Electrostatic 
i P. M. Chadwick (Birmingham) ; and Miller prizes to Messrs. A. J. S. iis s oe 2: pud UR i 
i Pippard (Prieto Te Ee Denn (Bristol). C FE Holloway (Bristol), 8 p.m. Meeting at 39, Victoria-street, Westminster, London, S.W. i 
J. W. Burns (Glasgow) and B. A. E. Heilig (Birmingham). Paper on “ Mechanical Advertising and Similar Appliances," l 
by Mr. H. W. Sewell. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Royal Meteorological Society.— The Council of this Society has 
Paper on “ Modern | 


awarded the Symons Gold Medal to Mr. W. H. Dines, F.R.S., in Lo. ame P ‘ 

recognition of the valuable work which he has done in connectión Oy ee Red mE d Pnpinecre Stoney s 

with D Pu un l ay att be presented at the Flour Milling Machinery,” by Mr. R. B. Cresk. } 

annual meeting of the Society on Jan. 21, ; SATURDAY, Oet. 25th. | 
AssociATION or MINING ELECTRICAL ENGINEERS. í 


4:3) p.m. Joint meeting at the Royal Technical College, Glasgow, y 
with the National Association of Colliery Managers. Paper on i: 
“ Power Transmission” by Mr. W. H. Telfer. Adjourned | 


Discussion. 
MANCHESTER ASSOCIATION OF ENGINEERS. à 

Jj p.m. Meeting at Grand Hotel. Aytoun-street, Manchester. Paper = 
on * Engineering Workshop Organisation," by Mr. Hans Renold fi 


MONDAY, Oct. 37th. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


11:30 a.m. Visit to the works of Messrs. W. D. & H. O. Wills. | 
3:30 p.m. Meeting at Merchant Venturers’ Technical College, l, 
Bristol. Address by Mr. H. Faraday Proctor. | 
Annual Dinner at Royal Hotel, College Green, Bristol. 
i 


Electro-Harmonic Society.—The first concert of this Society's 
present session was held on Friday last under the chairmanship of 
Mr. F. Gill. As usual the King's Hall, Holborn Restaurant, was the 
meeting place. and, as usual. a large number. though not a majority, 
of members found the lounge outside the hall more interesting than 
the concert inside. On this occasion we cannot subscribe to their 
choice, for excellent vocal fare was provided by Messrs. Jose de 
Moraes and Herbert Heyner, and the lighter side was also well looked 


after. 

Manchester Electro-Harmonic Society.—The first meeting of this 
Society for the present session was held at the Albion Hotel, Pic- 
cadilly, on Friday last, over 200 members and friends being present. 
Mr. S. L. Pearce occupied the chair, and in the course of a few intro- 
ductory remarks stated that during the past year there had been 
eight resignations and 39 new members, niaking a total membership 
to date of 169. The resignations were due to members either leaving 


7 p.m. 


FRIDAY, Oct. 31st. 
NortH East Coast ÍNsTITUTION oF ENGINEERS AND S.HPBUILDERS. 


Meeting at Bolbec Hall, Newcastle-upcn-Tyne, | 


pere 


— 
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THE POSTMASTER-GENERAL'S ANNUAL REPORT. 


The annual report of the Postmaster-General, which was 


published on Monday, contains particulars of the business of 
We 


give below extracts from the report which are of more par- 


the Post Office during the vear ended Marchi 31, 1913. 


ticular interest to our readers. 


Telegraphy.— During the year ended March 31, 1913, 88.494.000 tele- 


‘grams passed over the Post Office wires, being a decrease of 667,000 over 
The revenue 


During the 


the numbers in the previous 12 months, or 1-4 per cent. 
from this source increased from £2,867.034 to £2,868,752. 


year the telegraph system has been extended to 59 post offices, Guaran- 
tees have been given by public bodies in 23 cases and by private persons 
On March 31, 1913, there were 11,620 post offices open for public 
telegraph business as well as 2,424 offices at railway stations and at other 
As foreshadowed in last vear's report, tezistrants of 


abbreviated telegraphic addresses in London, numbering nearly 40.000, 
“indicator " repre- 


in 15. 
publie places. 


have been invited to insert in their addresses an 


senting the office from which the teleyrams are delivered, the object in 


view being to accelerate the delivery. of telegrams by reducing the time 
The response to the invitation 


of transit in the Central Telegraph Office. 


has been gratifying, as by the end of the vear about 23,000 registrants 

In connection with the acquisition 
of the National Telephone Co.'s system, improved and extended facilities 
for the despatch and delivery of telegrams by telephone are being afforded 


to telephone subscribers and to the public generally by the co-ordination 
A further extension of the 


had already assented to the change. 


‘of the telegraph and telephone services. 


arrangement for the delivery of late telegrams by post, which was 
originally introduced in 1910, has been made, and 440 places now receive 


ty post from London, for delivery by postmen, telegrams which in 
v po y by po 


ordinary course would have to be held over for transmission by wire after 


‘eight o'clock in the morning. The svstem is advantageous to the public, 
who thus receive their telegrams carlier, and it is likewise of benefit to the 
Post Office in relieving the telegraph circuits in the morning from an 


accumulation of over-night telegrams. 
Upon the coast communication system, bv which lighthouse keepers. 


coast guards and others having special facilities for coast watching can 
give the earliest possible information to lifeboat authorities and rocket 
life-saving apparatus companies both by day and by night, about £1,000 
has been spent in the provision of new connections during the past vear. 
The acquisition of the National Telephone Co.'s system has enabled 
many useful improvements to be introduced, and the telephone exchanges 
are now associated with the life-saving organisation wherever a result 
commensurate with the cost incurred can be realised. All the wireless 
telegraph stations have been associated with the coast communication 
&cheme, so that telegrams of distress reecived at these stations at any hour 
can be forwarded to neighbouring places having tugs and lifeboats. 

The underground telegraph line from London by way of Canterbury 
and Dover to St. Margaret's Bay and Abbot's Cliff, the landing place of 
the French and Belgian cables, is nearly completed, and provision has 
been made for an extension from Canterbury to Dumpton Gap during 
]913-14. Part of a line from London to landing places of German and 
Dutch cables on the east coast has been laid between London and Chelms- 
ford, and provision has been made for its extension to Ipswich and for 
.& cable to be drawn in during 1913-14. The use of telephones for sending 


and receiving telegrams has been further extended, and there are now 
At 1.377 of 


5.584 offices served telegraphically by telephone circuits. 
these the circuit is also used for public calls. The use of telephone 
circuits for call office as well as for telegraph traffic is effecting economies 


in lines and apparatus, and intercommunication between many offices 
not directly connected is now possible with consequent acceleration of 
transmission and saving of staff. The use of phantom circuits has been 
extended where possible. Morse circuits superposed on trunk telephone 
circuits have been provided, for example, between Aberdeen and Dundee 
and between Dundee and Newcastle, and have proved satisfactory. As, 
however, many telephone trunk circuits are being made junction circuits, 
and as superposition on junctions is not at present practicable on account 
of engineering difficulties, the tield for extension of phantom circuits is 
being so far reduced. The system of testing telegraph and telephone 
.cireuits has been reorganised with a view to the more prompt localisation 
and clearing of faults, and to prevent delay special “ speaking " circuits 
have been formed between some of the larger towns (by superposition 
and otherwise) for the use of testing officers. The typing of telegrams 
is being extended. 

The number of foreign telegrams sent to and from the United Kingdom 
during the year (exclusive of telegrams dealt with entirely by cable 
com panics) was 11,459,000, an increase of 567,000 as compared with the 
preceding year. Multiplex. working by means of the Baudot type of 
anstrument is being extended in the service with the Continent, with 
satisfactory results. During the vear this method of working, which 
was already in operation between London and Paris, Lyons, Marseilles, 
‘Berlin, Amsterdam and Zurich, has been established on the wires ot 
Havre and Genoa, and it is proposed to establish it shortly on several 
other wires to Belgium, France, Germany, Holland, Italy and Switzer- 
land. The services of cable letters which were introduced with Canada, 
Newfoundland and the United States at the end of 1911 were considerably 
improved on January 1, 1913, the tariff being reduced and the period of 
delay shortened. On the same date a week-end cable letter service was 
introduced with Australia, New Zealand, South Africa, Rhodesia and 
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| British Central Africa, and on March Ist a week-end cable letter service 
was introduced with Argentina. The rates in these services are about 
a quarter of the ordinary rates. The cable letter traftic continues to 
grow rapidly. The trans-Atlantic traftic for March, 1913, amounted to 
620,000 words, as compared with 260,000 for March. 1912, an increase of 
140 percent. The cable letter traffic with Australia via the Pacific cable, 
which amounted to nearly 16,000 words during the first month of the 
service, had increased to 20,000 words in the third month (March, 1913. 
The system of half rates for plain-language extra-European telegrams, 
accepted subject to a liabilitv to deferment for not more than 24 hours, 
has now become firmly established, and is in operation between practically 
the whole of Europe on the one hand and ncarly all extra- European 
countries on'the other. On January 1, 1913, the rates for deferred tele- 
grams to Canada, Newfoundland and the United States were reduced 
by 14d. a word. A large use has been made of the deferred service from 
its beginning, and the traffic is growing at a very satisfactory rate. The 
deferred traffic with Australia via the Pacitic cable amounted to 13.000 
words in January, 1912 (the tirst month of the service), and had increased 
to 28,500 words in January, 1913, an increase of 120 per cent.. the 
amount of the ordinary traffic remaining without appreciable alteration 
at about 67,000 words. The growth with other countries has been 
correspondingly large. Reductions have been made in the rates for 
ordinary telegrams to Havti, Morocco, the Cameroons, Togoland and 


Fernando Po. 
Wireless Telegraphy.—The International Conference on Wireless 


Telegraphy met in London on June 4, 1912. The revised convention and 
regulations were signed on July 5th by the delegates of all the 43 countries 
represented at the Conference. The new convention and regulations 
came into force on July 1, 1913. The number of radio-telegrams dealt 
with at the Post Office coast stations during the year was 51,109 (43.650 
inwards, 7,459 outwards), as compared with 44,507 last year. an increase 
of about 15 per cent. Progress has been made with the reorganisation 
of the coast stations, to which reference was made in last vcar's report. 
The Post Office is taking over the War Office station in Guernsey, which 
will be re-built and used for communication with the Bolt Head station 
when the Channel Islands cable is interrupted. Reference is here made 
to the Imperial Wireless Chain. 

During the year 729 new licences, covering 809 stations, were granted 
in the United Kingdom under the Wireless Telegraph Act for the purpose 
of experiments, while 45 licences for experimental stations were cancelled 
or expired. In 23 cases permission to conduct temporary experiments 
was given by letter. On March 31st last there were in existence 942 
licences for the purpose of experiments, as compared with 258 on March 
31, 1912. The number of licences in operation on March 31st last for 
wireless telegraphy on board ships registered in the United Kingdom 
was 105, covering 646 ships, as compared with 72 licences, covering 450 


ships, on March 31, 1912. 
Telephones.— After reference has been made to the arbitration with 
the National Telephone Co., the report continues: Active consideration 
has been given to the question of the settlement of a proper scale of 
telephone charges. A careful investigation of the present costs of the 
telephone service is necessary. This inquiry is taking place, but it is not 
yet practicable to make any definite pronouncement. It is cle ly 
better to continue for a short time longer the present tariff rather than 
to put forward without thorough investigation of its financial effect 
a new tariff which might make the telephone service a burden on the 
taxpayer. The service given to subscribers both in London and the 
provinces has been under close observation during the past year, and as 
a result it has been ascertainad that there was a marked improvement, 
especially in London, during the vear 1912-1913 as compared with the 
previous year. In London, for example, the percentage of com plet «i 
calls has kept steadily between 70 and 71 per cent. In the first half of 
1912 the percentage was about 65 per cent., although there was a Con- 
siderable improvement from the month of June to the end of the year. 
In 1911 the percentage never rose beyond 67-5 per cent.. and in the quiet 
months of the year it was about 65 per cent. The number of " engaged 
calla has also considerably diminished during the past financial vear and 
the speed of operators in answering calls has improved, The difficulties 
experienced during the period immediately following the transfer of the 
National Telephone Co.'s system to the Post Oftice were to a large extent 
due, as 1 explained in my last report. to the shortage of plant in many 
areas and to the disturbance to subscribers necessarily involved in the 
amalgamation of the two systems. The work of combining existing 
exchanges and of providing new exchanges to replace exchanges of 
obsolete type taken over from the Company has now been carried out to 
a great extent, and asa result a progressive Improvement in the speed and 
quality of the service is anticipated during the present year. m" 
As a result of suggestions made by the Liverpool Cotton Association. 
supported by other commercial bodies throughout the country, Tele phone 
and Telegraph Advisory Committees have been and are being formed ts 
various provincial towns to assist the Post Office in the administration 
of the telegraph and telephone services by keeping it informed of loca 
conditions and requirements, The intention is that the Committees 
shall represent all important local interests, but their exact constitu- 
tion has in every case been left to be determined locally. During the 
vear Committees have been appointed in the following towns P 
ham. Blackburn. Bradford (Yorks), Glasgow, Halifax, Leeds, Liverpeo» 
Manchester, Newcastle, Southampton, Cardiff. Dudley, Nottingham, 
Oldham, Sunderland and West Hartlepool. Considerable progress ae 
been made with the work of providing additional plant. both ext bar 
and internal, in those areas where, owing to the impending expiration © 
their licence, the National Telephone Co. reduced or stopped construction 
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' Call offices ............... 3,825 


the opening of exchanges. 


. Portsmouth. 
gress with the States for the renewal of their licence for a period of 14 


‘8 gnals for the purpose of synchronising private and public clocks. The 


and the provision of additional lines is under consideration. 


between London and Basle, Geneva and Lausanne. 
proceeding with the Dutch Administration for the joint provision of a l 


-direct Anglo-Dutch Telephone cable. The possibility of atfording tele- 
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work during the period immediately preceding the transfer of their 
system to the Post Office. "This class of work will be actively pursued 


-during the coming year. and it is estimated that throughout the country 


a sum of almost £2,000,000 will be spent on the provision of additional 
underground and overhead wires. l 

I: the course of the year, exchanges equipped with automatic tele- 
phone plant were opened at Epsom and at the General Post Office, 
London, and are giving a satisfactory service. 
automatic exchanges at Newport (Monmouthshire), Darlington and 
Hereford is in progress, and the installation of similar equipment in 
other important centres is contemplated. A type of automatic equip- 
me it which may be suitable for use in small isolated centres is to be tried 
at Chepstow. 

The following table gives the chief particulars of the trunk.line system 
and service during the year ended March 31, 1913, as compared with the 


particulars for the year 1911.12 :— 


——— 


Trunk Une exchanges i: eere ied cea voeascseiweens 714 731 
Trunk Cels «55:23 ahs vice senate Ave tis ewes duas 2,993 3,368 
Capital expenditure to end of vear .................. | £5,601,088 | £6,241,603 
Conversations over inland trunk lines ............ 33,499,495 | 35,815,959 
Average payment per conversation.................. 6-13d. 6-11d. 
Gross revenue from inland calls ..................... £855,411 | £912,342 
Receipts from Continental calls ..................... 27,772 37,097 


The following table compares the particulars of the London telephone 


service for the year 1912-13 with the corresponding particulars for the | 


X previous vear :— 


March 31, | March 31, 
1912. 1913. 


Remarks. 


- 


225,685 $us 
3,763 | The reduction is due to 
the closing of call offices 
in localities where for- 
merly both an ex- 
National and a Post 
| Office call office existed. 


Subscribers’ telephones. 207,590 


Approx. total num- 
ber of originated: 
calls, including call 


office calls............... :288,700,000,320,600,000. we 
| ' Net increase during year 
Miles. | Miles | Miles. 
Underground pipes...... ' 9.04 3,220 |! 116 
Length of underground | 
Drac MAT P na Teni 759, 154 801,362 42,208 
Mileage of subscribers’ 
lines and junction : 
DCS) pem 585,723 595,499 9,776 
Mileage of wires avail- j 
able for development 197,948 272,241 


During the year 52 Post Office telephone exchanges were opened in 
:the provinces—44 in England and Wales, 4 in Scotland and 4 in Ireland. 
Eighty-five exchanges were closed in areas where both a Post Office and 
an ex-National exchange existed —57 in England and Wales, 19 in Scot- 
land and 9 in Ireland. Besides the 52 new exchanges referred to above, 
387 publie call offices, with full facilities for speaking over local and 
trunk lines, were opened during the year, 18 for local service with partial 
facilities for speaking over the trunk lines, and 133 for local service only. 
Eighty-seven of the foregoing new call offices were opened at small places 
where the number of prospective subscribers was not sufficient to warrant 
| The total number of exchange telephones on 
the Post Office provincial system at March 31, 1913, was 455,086, an 
increase of 20,311 during the vear. 

The only systems of telephonic communication in the British Isles 
which are not at present worked by the Postmaster-General are those 
"worked by the States of Guernsey and the Corporations of Hull and 
In the case of Guernsey negotiations have been in pro- 


years. The Hull Corporation are anxious to obtain a renewal of their 
licence, and are, I understand, prepared to purchase the system taken 


‘over from the National Telephone Co. in the Hull area as a condition 


of such renewal. Negotiations on the subject were preceeding at the end 
of the year. In the case of Portsmouth the existing licence to the Cor- 
poration does not expire until 1926; but the Corporation do not desire 
to carry on the system in competition with the Post Oftice, and negotia- 
tions have been in progress with a view to its purchase by the Post Office. 
Arrangements have been made to undertake to provide hourly time 


traffic on the Anglo-French lines has increased satisfactorily during the 
past vear, and the increase would have been more marked but for the 
fact that, owing to bad weather experienced during the early part of the 
year, two of the lines were out of order for some time while the others 
were unworkable for shorter periods. Owing to the additional facilities 
provided by the new loaded-cable laid in 1911, there has been a remark- 
able growth in the telephone traffic between Belgium and this country, 

Arrange- 


ments are almost complete for the institution of a telephone service 
Negotiations are 


The work of providing 


| 1911-12. | 1912-13. 


——— 


Digging holes for towers | 33 1 


phonic communication between Germany and this country is under 
consideration. The amount of royalty received during the year from 
licensees was £1,659. A new telephone exchange, known as the “ Park ” 
Exchange, has been opened at Notting Hill, and new exchanges are in 
course of erection near the British Museum and Victoria Station and at 
Greenwich. Sites have also been acquired for other new exchanges in 
London. A start has been made with the building of a new central 
telephone exchange at Leeds, and considerable progress has been made 
with the extension of the Edinburgh Central Exchange. 

Rerenne.—The telegraph revenue of the year, including the value 
of services rendered to other departments, was £3,167,410, an increase 
of £19,705 ; and the telegraph ex penditure, including the interest on the 
capital (£10,867,644) expended on the purchase of the telegraphs, was 
£4,124,976, a decrease of £309,897 upon the previous vear. The net 
deficit was thus £957,566, or £329,602 less fhan last year. The tele- 
phone revenue of the year, including the value of services rendered to 
other departments, was £5,785,701, an increase of £2,822,965. The 
telephone expenditure, including payments in redemption of 
capital, was £5,395,627, an increase of £2,652,987. The balance 
was thus £390,074; but as the settlement with the National 
Telephone Co. was not completed within the financial year this figure 
does not represent the net revenue proper to the year. Subject to the 
foregoing qualifications, the net revenue from the postal, telegraph and 
telephone services combined was £5,426,121, or £948,341 more than last 


year. These figures are, necessarily, partly estimated. 


COST OF ERECTING 110,000-VOLT TRANSMISSION 
LINES.* 


One of the features of high-tension electric transmission has been 
the rapidity with which 110,000-volt tower work has been standard- 
ised. This is really amazing considering the number of 110,000- volt 
systems in existence and their relative newness, but is explicable 
by the fact that one is largely copied from another, and that in many 
cases the engineers are recruited from the statis of companies having 
110,000-volt systems in successful operation. Herewith are given 
the labour costs on four different 110,000-volt lines in the United 
States. All are six-wire, two-circuit tower lines on standard 
suspension insulators arranged on either side of standard Millikan 
towers spaced 10 to the mile. None of the towers possesses concrete 
foundations, but connecting the top of each in all cases is a Siemens- 
Martin stranded.steel earth wire. The costs included everything 
except general office expenses and supervision, which should not 
exceed £10 a mile. Of course, the cost of the towers, insulators, 
wires and right-of-way is not included ; neither is the cost of clearing 
the right-of-way. The figures given include wages, commissariat, 
team hire and transportation of material from the railroad to the 
right-of-way. 

Line No. 1 passes through a high grade of country, necessitating 
more stub holes, angles and guying than Line No. 2, which passes 


through a wooded section most of the way. It will be noticed that the 
cost of distributing and stringing the wire in Line No. 1 is greater 
than in Lines 2, 3 and 4. This is due to the fact that only one three- 
phase line was operated at first, the other three-phase line having 
been strung afterward{and while the first line was alive. In some 
of the more recent lines erected in this country, notably that of the 
Central Georgia Power Co., the insulators were attached to the towers 
before the latter were hoisted into position so that a saving in the 
fifth item, “ hanging insulators," would be effected. 
traverse fairly rolling country, dotted here and there with heavily 
wooded sections, and copper is used as a conductor for the most 
part, although sections of lines Nos. 3 and 4 are of aluminium. 
None of the lines parallel any railway system for any distance, and 
the distribution cost has been approximately £1 a tower. 
concrete foundations are provided for the towers, a practice which 
obtains in many transmission systems, the labour costs are con- 


sidera bly increased. 


All the lines 


Where 


! Line No. 1, Line No. 2, Line No. 3, Line No. 4, 
49 miles. | 34 miles. ' 129 miles. 181 miles 


Cost per Mile of Erecting T'wo-circuit, 110,000-volt Tower Lines. 


Operation. | | 
| £ s £ s | £ s £ s. 
Distributing towers...... | 9 10 9 l4 9 16 | 10 H4 
Assembling towers ...... ; 18 10 20 4 18 18 ]9 12 
Erecting towers ......... 15 5 ]5 0 l4 (0 15 10 
Digging stub holes ...... | 20 0 4 12 5 10 ; 10 l6 
Hanging insulators...... H O0 6 8 8 8 | 8 18 
Distributing wire......... | 9 15 3 8 5 8 6 2 
Stringing wire ............ | 40 8 21 10 24 16 30 2 
8 | 38 12 | 34 6 | 33 4 


iod MEO OMA. POSENT: undi m 
(158 6 | 109 8 | 118 4 | 134 18 


Total per mile ......... E 
c M t uc Mi IU MP HI LI 
* From the " Electrical World.” 
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during the past decade, especially the invention of Prof. Pupin and 


FRANKE'S ALTERNATOR FOR MEASURING CURRENTS 
OF TELEPHONIC FREQUENCY." | 


BY A. EBELING. 


Summary.—4A description is given of the latest type of alternator con- 
structed by Herr Ad. Franke. The machine is used for testing telephone 
lines and apparatus at frequencies such as occur in practical telephony. 
The principle of the machine, which has remained unchanged, is briefly 
explained; and the alterations which have been made are detailed, 
together with their reasons. The author shows that measurements 
made with the latest type of machine have always given satisfactory 


results. 
* 


Introduction.—When Mr. Ad. Franke invented his machinef for 
measuring resistance in alternating-current circuits of such fre- 
quencies as occur in telephony, this branch of science was still in the 
earliest stages of development. The theory of the telephone con- 
ductor was, it is true, comparatively far advanced and had been 
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Fig. l.—SEcT10N THROUGH THE MACHINE. 


specially developed by Vaschy, Heaviside and Wietlisbach ; the 
theoretical conclusions could, however, up to that time be tested 
only by practical experiments in telephony. When Franke, there- 
fore, at that time an official of the Bureau of Telegraph Engineers 
(now the Imperial Telegraph Research Department of the Govern- 
ment Post Office), enabled the theory to be tested by actual measure- 
ments by the employment of his machine, his methods and his 
formule, an important advance had been accomplished. The 
accuracy of his measurements was at that time thoroughly satis- 
factory. It could, for instance, be proved that, with the single-core 
paper-insulated cables then in use, the alternating-current leakage 
losses were greater than the direct-current losses, and that the leakage 
losses increased with the frequency. That the machine was thor- 
oughly useful even in its original form is best proved by the fact that 
it was continually used for measurements in the Telegraph Research 
Department, and especially by Prof. Breisig? with most successful 
results. Furthermore, the works to which these measurements have 
given rise have greatly enriched our knowledge of telephone appa- 
ratus and lines. In one of his latest publications$ Herr Breisig 
emphasises the fact that the Franke machine is particularly well 
adapted for such measurements, The development of telephony 


* From the “ Elektrotechnische Zeitschrift ” 
+ Ad. Franke, “ Die elektrischen Vorgänge in den Fernsprechleitungen 
und-ÀA pparaten," Dissertation, Berlin, 1891, and * E.T.Z." 1891, p. 447. 
1 F. Breisig, " Theoretische Telegraphie," Braunschweig, 1910. 
F. Breisig, “ Uber die Energieverteilung in Fernsprechkreisen," 


« E.T.Z." 1911, p. 559. 


the advances in connection therewith urgently demanded a re- 
construction of the machine because of the increased accuracy and 
enlarged range of measurements rendered necessary by these changes. 
Researches on the leakage losses of modern telephone cables may, 
for instance, be mentioned, as in this case exceedingly small angles 
have to be determined and an error of a few minutes in the adjust- 
ment may cause considerable mistakes in the result.* A lecture 
was given in the Elektrotechnischer Verein (Society of Electrical 
Engineers) in 1910 on measurements carried out with the machine, 
in oneof theimproved forms.f Various changes in the construction 
of the machine have therefore been carried out, and as manufactured 
at present by Messrs. Siemens & Halske, it offers considerably 
increased accuracy of measurement as well as ease of manipulation. 
It therefore appears justifiable to describe the main principles of 
the latest type and to sketch briefly the development of the machine. 

Construction and Action of the Machine.—As we may assume that 
the underlying principle of the machine is not generally known and 
as, further, this has not been altered, but only its construction, we 
proceed briefly to elucidate the principle. The machine is an alter- 
nator with two electrically independent armatures carrying the 
windings, in which alternating current is induced. An E.M.F. is 
produced in both armatures by a rotating, periodic, separately 
excited magnetic field. We have thus two machines which are 
azially coupled and therefore run synchronously. Fig. 1 shows a 
section through the machine, the rotor shaft being vertical, whereas 
in the original machine of Herr Ad. Franke it was arranged hori- 
zontally. The rotor consists of two coaxial wrought-iron hollow 
cylinders C, C, joined by the bronze rings, B,. Bẹ} Wrought-iron 
pole rings R,, R’,, Ra R’,, are mounted on the four faces of the 
cylinders. The rings, of which the shape may be seen from Fig. 2, 


Fic. 2.— DIAGRAM OF THE POLE-RINGS. 


bear equal numbers of teeth (poles), the outer teeth exactly facing 
those on the inner ring. The annular space between the two iron 
cylinders C, C,, and the bronze discs B,, B,, is occupied by a solenoid 
traversed by the exciter current which magnetiscs the hollow cylin- 
ders and the toothed pole-rings. The magnetic field produced be- 
tween the pole-rings R,, R,, R,, Ra is not uniform, but is a maxi- 
mum between the teeth and decreases steadily towards the points 
where the air-gap is greatest. We may imagine such a magnetic 
field as being produced by superimposing a periodic field on one 
which is of constant strength along the whole circumference. The 
number of periods corresponds to the number of teeth m. Two 
stationary armatures of insulating material, G, and G,, of shape 
shown in Fig. 3, project into these rotating magnetic fields. Arma- 
ture G, cuts the field between R, and R’,, armature G, that between 
R, and R’,. 

Each armature-ring bears 2n slots symmetrically spaced about 
the circumference, so that the portions of these rings which project 
into the magnetic field are each divided into 2» teeth. The slots 
carry the zig-zag winding, as shown in Fig. 3. The rotating field 
affects only that part of the winding which is parallel to the axis 0 
rotation. As the direction of the winding in any slot is opposite to 
that in the adjacent slot, the constant field produces no effect at all. 
The periodic field, however, produces a periodic E.M.F. in each part 


* K. W. Wagner, * E.T.Z." 1911, p. 1001 and “ E.T.Z." 1912, p. 625: 
f A. Ebeling, '*Überlange interurbane Fernsprechkabel Pupinschen 
Systems," * E.T.Z." 1910. p. 419. 
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| Prof p pit ay -of the windings, the E.M.F.s of two adjacent slots having a phase | tude-ratio corresponding to a given position of the amplitude adjust- 

demande] ik difference of half period. Further, as the E.M.F.’s of two such | ment may be read off. Calibration may also be effected by compen- 

ed aceuraey gz adjacent slots are oppositely directed, the induced E.M.F.'s may be | sation, using resistances of which the values are known. 

DY these chinga added to form a periodic E.M.F. whose frequency is n times the Reasons for Reconstruction of the Machine and how the Changes were 
carried out.—The testing of the Pupin theory, which had become 


speed of the rotor (revolutions per second) as each portion of the 

' winding cuts the maximum field n times during every revolution. necessarv, as well as researches on the distortion of telephone currents 
The armatures carry several windings, and these may be variously | and the like, required constant frequency, an extension of the range 
Armature G, is carried by a bronze piece in such ! of measuring and, in part, an increase of power. These conditions 
are fulfilled by the machine as reconstructed and as described and 


One Cables rap 
ely small argk 
s In the alig. 


ltt Ades interconnected. 
v of Elena .à manner as to allow no motion in the direction of the rotor shaft. | 
h the nasty. G, can, however, be rotated about the axis through a measurable | illustrated here. In order to attain greater uniformity of velocity, 
he construe: ; l l . i the rotating magnet construction has been considerably enlarged. 
TN angle. If G, is rotated through on of the whole circamference the | By inereasing the circumference 40 teeth could be provided, instead 
of only 24 as in the older type, besides which the size of the teeth 
In this way, the power at the same 


E.M.F. induced in G, will be displaced by 180 deg. in phase against 
themselves has been increased. 


In order to produce atid measure any 
frequency has been somewhat increased, while the frequency at the 


Considers! 
At present 


manipulit that produced in G;. | 
required phase difference by this means the bronze piece mentioned ] 
same speed had been made very considerably greater. 


principis < 

rem ° above is provided with a segment of a cog-wheel engaging with an Ag sae , i , 

DNA endless screw (Fig. 3). The armature G, on the other hand cannot | the maximum periodicity attainable is something over 2,000 periods 

kinar be rotated about the axis, but may be moved in the direction of the per second, corresponding toa frequency of 27 . 2.000 = about 13,000, 

E axis by means of a micrometer-screw Dj, whereby it may be with- | A further improvement in attaining greater constancy was made in 
2 drawn from the magnetic field and the amplitude of the induced | the manner of supulving the exciter current to the field winding. 


E.M.F. decreased. The amplitudes corresponding to given positions 


* Js an ale 
armvine t i : : i 
CENT of the micrometer-screw may be determined by calibration. 
sepaniti Method of Measuring.—Let P and A in Fig. 4 be the two armatures 
which «e 4+, and G,, with variable phase and amplitudes respectively, and let 
I show - UV be any resistance (e.g., a telephone line); finally, let T be the 
al, whens measuring telephone. The relation of the P.D. between any two 
ads points U, and V, of the resistance in the alternatiug circuit to the y 
mhie E.M.F. of the armature P may be determined as follows. By 
Nim altering the phase of the armature P and the amplitude of the arma- 
ise. ture À the telephone T is brought to silence, t.e., the compensation TENE EET ar RT 
epis circuit AT, U,, Vi. A. is made currentless. The P.D. Ui, V, is then 
«qual to the E. M.F. of the armature A. The phase difference. be- 
With the older machines, the current flowed through two brushes 
to two slip-rings on the outer periphery of the rotor. The new 


machines are equipped with a collector of as small a diameter as 
possible mounted at. the end of the shaft which is hollow drilled, and 
on these the brushes bear. By this means, the unfavourable 
effect of variable brush-frietion on the constancy of the speed is 
largely decreased. Below the collector a commutator is mounted 
which is connected with a source of direct current. and delivers 
current impulses to a Frahm frequency meter. This device enables 
a continuous control of the speed and hence of the frequency. In 
this way it is possible to keep the frequency constant during the 
measurements by adjusting the starting resistance of the motor or 
by mechanical braking. 

To avoid the possibility of slip between motor and dynamo, which 
in the case of the older belt-driven machines, caused variations in 
the speed of the latter, even when the motors ran steadily, the motor 
is now axially coupled with the dynamo. The range of measure- 
ment has been extended by a more advantageous subdivision of the 
armature windings, and while the motion of the amplitude-armature 
in the direction of the axis was formerly produced by a spindle 
mounted on one side of the machine, it is now caused by adjusting 
à screw acting concentrically, whereby inequality of motion and 


Fic. 3.—NSECTION OF THE ARMATURE, 


tween P and A can be measured, and the relation between the ampli- 
tudes determined by calibration. Consequently, the relation of the 
E.M.F. of A to the E.M.F. of P. and hence the relation of the P.D. 


U,V, to the E. M.F. of P is also known. | 
Testing and Calibrating the Machine. —The phase adjustment may 

be tested in the following manner: Connect the armatures P and A 
in parallel (Fig. 5) and by altering phase and amplitude silence the 
microphone. On interchanging the ends of P, the telephone will 
be heard again, but may be silenced once more by adjusting the 
phase. The two limiting positions must produce a phase difference 
of exactly 180deg. In this way it is also possible to determine 
whether phase displacements exist between the individual armature 
windings. If the armatures are being used with different. numbers 
of windings, say, three on P and five on A, then A must be partly 
withdrawn from the magnetic field, t.e., the amplitude adjustment 
must be altered, so as to obtain equal amplitudes in P and A. Hereby 
it is possible to determine whether any alteration is caused in the phase 
difference between the armatures by altering the amplitude, such 
alteration being, of course, undesirable. To calibrate the armatures 
with respect to the amplitude of the E.M.F., use is made of the circum- 
stance that cach armature possesses several exactly similar windings. 
Np windings of armature P are opposed to Na windings of armature A 
and the telephone is silenced by adjusting phase and amplitude. With 
this position of the amplitude adjustment the amplitudes of the 
E.M.F. in one winding of armature A and P respectively are to each 
other as Np to Na. If various ratios Np: Na are taken, each ampli- 
. tude-ratio will correspond to a certain position of the amplitude 
From the calibration-curve thus obtained the ampli- 


Fig. 3.—CONNECTIONS FOR CALIBRATING 


jerky movements of the armature are prevented. The armature 
frame used to be of slate; but vulcanite is now employed, which has 
proved to be the most suitable material for reducing the capacity of 
the armature winding relative to the frame of the machine (and hence 
rclative to earth) to as low a value as possible, 

Latest Type of the Machine.*— After embodying the alterations 
mentioned above in à machine, which like its prototype had a hori- 
zontal shaft, laboratory experiments proved that a great advance on 
the old type had been attained. Nevertheless, it was found that 
the horizontal position of the shaft was not of advantage for trans- 
porting the machine, as the shaft had to be re-adjusted every time 
the machine was shifted to another place, This difficulty was over- 
come by setting the shaft vertically. The latest type of machine is 


* The working out of the details was entrusted to Messrs. P. Kasparek 
and F. Daring. 


adjustment. 
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scales directly alongside each other, which, apart from convenience, 
is also of importance for the accuracy of the measurements. 

Of two brass drums set one on either side of a narrow ring bearing 
the zero mark, the one is graduated in degrees and minutes while the 
other is divided to indicate total revolutions of the first drum. By 


90 


shown diagrammatically in Fig. 1. Fig. 6 illustrates its external 
The main bearing is a vertical thrust ball-bearing 


&ppearance. 

whereby the friction is considerably reduced. The upper one is a 
plain bearing. As there is practically no bearing pressure the 
friction is exceedingly small. The upper bearing serves to adjust 
the rotor accurately and further to relieve the plain bearing which 
is mounted above the thrust bearing and has to take up the lateral 
pressure as soon as the machine is moved out of the vertical, e.g., 
during transportation. Lubrication is supplied by drip-feed oilers 
and the balls run under oil continuously. 

To avoid rotary motion of the amplitude armature while it is being 
displaced in the direction of the axis, whereby errors of the phase- 
adjustment would be introduced, the armature is supplied with two 
guide pins, which fit with cushion springs into bushes on the upper 
bearing shield. In this way very accurate rectilinear guiding is 
ensured with a relatively small pressure, t.e., with minimum friction. 
The up and downward motion of the armature is controlled by a 


Fic. 7.—AMPLITUDE ADJUSTMENT. 


means of a worm gear the two drums are so coupled that the one |S 
moved along one scale division,while the other makes one complete 
revolution. Two vulcanite switch plates are mounted below the 
rotor on the frame casting of the machine, the one serving to accom- 
modate the switches and connecting terminals for the feeble currents, 


Fic. 6.—GrNERAL VIEW OF THE MACHIN! 


concentric screw, Which is so arranged that no back-lash is possible. 
The adjustment of the amplitude may be read off on the circum- 
ference of the adjusting sleeve which is provided inside with a thread 
and carries a scale on which the 1/20Uth part of a revolution may be 
read otf. The complece revolutions may be read at a linear scale 
(Fig. 7). The adjusting sleeve is operated by hand with the help of 
toothed-wheel gearing, 80 revolutions of the hand-wheel raising the 
armature a distance of 25 mm. out of the magnetic field. The 
toothed segment and its screw-spindle, which together serve for 
phase adjustment, are conveniently regulated in such a manner that 
exactly 36 revolutions of the spindle are required for a phase dis- 
placement of one complete cycle. Back-lash is totally eliminated, so 
that by means of this most recent improvement phase angles may 
be determined accurately to within two minutes of arc. The 
readings are made, as in the case of the amplitude adjustment, from 


Fic. 8.—Switcu Desk (FRoNT View, 


the other carries the terminals and fuses for connecting the heavy 
By building the 


current for the field and the frequency meter. Re 
machine vertically the external dimensions, and hence the floor spa 


required, have been reduced to a minimum, especially since the base, 
on which the machine itself is supported, is carried out as a compara 


a EUR. 
ee e 


A @ Bae oe a. tt 


— 
t from contene- 
surements. 

Narrow m ah 
| minutes whi, 
he first drum. à 


it the 7: 
ne cor: 

heo 
p faa 


le cuz 


THE ELECTRICIAN, OCTOBER 21, 1913. 


91 


tively small wrought-iron tripod. The driving motor, possesses ball- 
bearings and hangs below the machine, to which it is coupled by a 
lcather disc coupling, between the feet of the iron frame. The 
generator and the motor may be separated from the base by loosen- 
ing a few screws, after which they can be packed in two cases. The 
iron base is despatched without packing. Mounting the machine is 
a fairly simple matter and it is always immediately ready for use 
without any re-adjustment. 

All measurements made with the latest type of machine have 
always yielded reliable results; further communications as to the 
details of such measurements will be made at a later date. For 
certain measurements on telephone lines the machine has become 
almost indispensable. 

Switch Desk for Use with the Franke Machine.—As an accessory to 
the Franke machine a switch desk is employed which contains the 
resistances, switches, fuses, and measuring instruments for con- 
trolling and exciting the alternator. (See Figs. 8 and 9). Step 
switches with cranks serve for step-wise regulation of the resistance 
and current, while fine adjustment is obtained by means of resis. 
tances with sliding contacts. The resistances are sufficiently large 
to enable the alternator to produce the lowest frequencies employed 
(about 300 per second) when running on mains giving current at 


Tic. 9.—5wrircH Desk (Back VIEW). 


220 volts. The excitation of the alternator may also be regulated 
as desired. Ammeters are provided for the armature current of the 
motor and the exciter current of the alternator. A voltmeter with 
change-over switches enables the supply voltage, or if different 
sources of current are employed, the voltage of the motor and excita- 
tion{circuits, to be measured separately. A frequency meter of the 
Frahm vibrating-tongue type serves to adjust the speed according to 
the frequency required. Its scale indicates the alternating frequency 
directly. Besides the terminals for the supply circuits and the fuses, 
the switch desk also carries the terminals for connecting desk and 


machine. These terminals are joined up with similarly designated 
terminals on the machine. The desk is enclosed on the sides with 
perforated sheet-iron covers and may be moved about on four casters 


thus permitting easy movement. All instruments, switches and 
fuses are mounted on marble bases. A glow lamp on a flexible n 
as well aa two plug contacts are connected with the main supply 


terminals 


from a pressure of 165 lb. t 


uniform work. Thus, a ste 
obtained for the full expansion to 28 in. vacuum. » ba 


RECENT DEVELOPMENTS IN STEAM TURBINES,* 


BY H. T. HERR. 


Summary.—The author describes the various general types of turbines 
which are in industrial use, and then goes on to deal critically with par- 
ticular types, such as the De Laval, Rateau, Curtis, Parsons and Westing- 
house. He also compares these types from the point of view of reliability, 
capacity and economy. The question of the maximum output of the 


various types is also discuss»d. 


The turbine converts the heat energy of a gas into useful mecha- 
nical work by transforming such heat energy into velocity and. then 
extracting the energy in such velocity by means of the rotation of a 
spindle, caused by the impulse and reaction of jets of steam on 
suitably-designed blades or vanes. When steam expands through 
an orifice or passage it acquires a velocity proportional to the drop 
in pressure which it undergoes. In the so-called impulse turbines 
this expansion takes place in a fixed nozzle, and the energy of the 
steam, due to its velocity, is absorbed in the revolving blades of a 
wheel without drop in pressure through the blades themselves, In 
the reaction turbine the expansion of steam takes place in the blades 
themselves, and the velocity of the steam caused by such expansion 
is converted into useful work by its reaction in leaving the blades. 
As a matter of fact, all steam turbines make use of both the impulse 
and reaction of a steam jet acting on the blades. It is the way in 
which the blades are constructed and applied that distinguishes 
the different types of turbines, and it may be said that all impulse 
machines depend on the absorption of the steam velocity, due to a 
drop in pressure, through suitable nozzles, there being little or no 
pressure drop through the blades themselves; while the reaction 
turbine, on the other hand, utilises the velocity of steam, caused by 
a drop in pressure through the blades themselves, to rotate the 
turbine spindle. Compounding stages of the simple impulse or 
reaction element constituted the development of the turbine to 1903. 
Prior to this date there were four distinctive systems in use in various 
countries: First, the impulse, action or velocity system, represented 
by the De Laval turbine and its various modifications. Second, the 
multi-stage impulse system, represented by the Rateau and Zoelly 
turbines. Third, the subdivided multi-stage impulse system, 
represented by the Curtis and Riedler-Stumpf turbines. Fourth, 
the reaction or pressure system, represented by the various forms 
of Parsons turbine. The function of a steam nozzle is the production 
of the desired velocity, while that of its corresponding blade or blades 
is to absorb this velocity for the production of useful work. Here 
the pressure drop is almost entirely confined within the nozzle, and 
is non-appreciable through the blades. On the other hand, in the 
reaction turbine there are no nozzles, the blades corresponding 
thereto, as noted above. In the expansion within the blades a 
reactive thrust is produced in the opposite direction from the issuing 
steam Jet, which thrust forms the major part of the turning moment 
of the reaction turbine, and hence itg Classjfication a8 such. The 
remainder, which is but a small factor, is produced by impulse action 
of steam from the various stationary rows of blades. A definite 
relation must exist between steam velocity and blade velocity for 
tho production of maximum efficiency. Theoretically, in the pure 
impulse system the moving blades must recede at one-half the 
velocity of the impinging jet for maximum offeieney, In the pire 
reaction turbine the moving blades must recede at the same velocity 
ay that of the steam jet in order to absorb all the velocity therein. 
This would appear to constitute a point in favour of the impulse 
system. In the reaction system the apparent objection is overcome 
by the simple expedient of employing more expansion stages. All 
this pre-supposes a tangentia] direction of the steam jet parallel to 
the plane of rotation. With side jets, such as are of necessity used 
in practice, it is impossible to obtain a complete reversal of the jet, 
and hence a part of the jet velocity is unavailable. It is a general 
impression that the I to 1 velocity ratio must hold in reaction 
turbines. This is not the case, for, as has been said, the reaction 
system not only contains impulse principles, but also uses side jets, 
so that the relative blade and jet speed, for the best efficiency, must 
fall somewhere between 0-5 and 1:0. The multi-stage (Rateau) 
impulse system was developed to overcome the chief difticulty of the 


simple impulse element—viz., the efficient utilisation of the elie: 
steam speeds resulting from a single expansion over wide ranges o 


pressure. — t dà 
Fig. 1 shows the velocity resulting from the expansion of steam 


o llb. absolute in a nozzle designed for 


am speed of over 4,000 ft. per second is 
This would theo- 


* Abstract of an article in the ^ Journal” of the Franklin Institute. 
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retically require a speed of 7,640 revs. per min. for an impulse wheel 
5 ft. in diameter—a mechanical impracticability ; but by subdividing 


the expansion into a number of stages the velocities per stage can 
This involves the familiar multi- 


be reduced to practical limits. 
cellular construction used in the Rateau turbine. 


multi-stage (Curtis) impulse system a modification of the foregoing 
may be secured—viz., blade speeds two or three times lower than 
This is accomplished by two or more 

impulse wheels per stage. cach absorbing its share of the total 
With a given jet velocity a two- 


stage impulse wheel would rotate at one-half the speed of a single 


the jet speed may be used. 
velocity delivered by the nozzles. 


impulse wheel, a three-stage wheel at one-third, &c. 


High steam velocities are, as in the Rateau turbine, materially 
reduced by diminishing the stage division and increasing the number 
of stages. This system presents probably the best development of 
the subdivided multiple-stage impulse turbine; but for a complete 


machine there are ditlieulties to contend with in the maintenance 
Considering, 


of proper steam distribution through the later stages, 


however, the first stage, of two subdivisions by itself. the advantage 
Comparing, for instance, the 


of this type of element is apparent, 


first stage expansion with that of a similar expansion arrangement 
in a Rateau turbine, it can be shown that four individual Rateau 


stages are required to do the same work as this single subdivided 


two-row stage (assuming, of course, the same blade speed—viz., 


500 ft. a second—and the same pressure drop, 165 Ib, to 30 Ib. 


absolute). 
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Fic. 1.—Turoretican DESIGN or A Nozze. Expanding adiabaticaily 
] lb. per second of dry and saturated steam from 165 lb. absolute pressure 
to | Ib. absolute pressure, assuming that equal increments ot work will 
be performed in equal increments of length of nozzle. ' 


In the Parsons turbine the process of. subdividing the steam 
expansion resolves itself into a relatively large number of rows of 
An important result. secured by this subdivision is the 


blades, 
When velocities 


uniformly low steam: velocities through the turbine. 
of 1,000 ft. to 2,000 ft. per second are encountered throughout the 
Rateau and Curtis turbines, the corresponding velocities in the 
Parsons machine will vary from 150 ft. to 1,000 ft. per second, As 
friction losses are a function of velocity. this relatively low velocity 
is an important point, and probably to a large degree accounts for 
the high efficiency of this system. The entropy-tem perature diagram 
and the conversion of pressure to velocity under adiabatic expan- 
sion. together with the co-relation of heat drops. form the basis of 
turbine calculations. The development of the turbine; has, there- 
fore, led to a closer study of the properties of steam. and by experi- 
mental work and mathematical deduction the physical properties 
of both saturated, wet and superheated steam have now been 
determined with certainty and precision, 89 that FORIPUFIEIONE based 

= 


. Sn , 
on these show satisfactory concordance 


In the subdivided 


The early trials of the De Laval turbine Jed to an extended inves- 


tigation into the proper design of steam nozzles to convert to the 
best advantage pressure into velocity. To De Laval is due the credit 
of the design of the expanding nozzle which has been found necessary 
in expanding steam in one stage from a relatively high to a relatively 
low pressure. De Laval's turbine consists of a single row of blades 
which absorb the velocity obtained by a complete expansion in à 
single nozzle or a group of nozzles. In order, therefore, to absorb 
the energy due to the velocity of a jet issuing from the nozzles, it is 
necessary to have a blade speed somewhere approximating one-half 
of the velocity of the steam issuing from the nozzle, and where the 
steam is expanded through a relatively wide range of pressures it 
becomes impracticable, mechanically, to construct a turbine which 
with one row of blades will give sufficient blade speed to extract 
with maximum efficiency the energy from the steam. On account 
of the very high speeds, therefore, at which these turbines operate, 
the development of the De Laval turbine has been closely associated 
with the construction of discs or wheels of maximum strength. The 
commendable feature in the De Laval turbine itself is-its simplicity. 
To utilise the high rotative speeds to advantage commercially, how- 
ever, it is necessary’ to supplement the turbine with suitable reduc- 
tion gearing, so that the turbine unit, consisting of turbine and gear, 
must be, for the sake of comparison, taken together, when its ad- 
vantages and disadvantages are put side by side with the Curtis, 
Rateau or Parsons turbine. Weakening the wheel at the rim is 
resorted to as a good method of providing for abnormal stresses 
that might result in case of the failure of the governor to control 
the speed, and the wheel is purposely grooved near the rim so that, 
should the wheel burst, it will burst at the section where the stresses 
per unit of area are about 50 per cent. larger than at any other point 
on the wheel, rather than near the centre, where the damage from 
failure night be much greater. Owing to the high stresses en- 
countered in this tvpe of turbine, the diameters of the wheels are 
relatively small, and the materials used exceptionally good. The 
following table gives a good idea of the relative proportions of several 
different De Laval machines :— 
Horse-power ........ MORTUO sw O . 30  .. 100 ... 300 
30,000 ... 20,000 ... 13,000 ... 10,000 


Revolutions per minute .......... 
Diam. to centre of blades, inches 3-94 ...: 8-86 ... 19-68 ... 29-92 
Blade speed, feet per second...... 516  ... 775  ... 1,115 ... 1,305 


. Nozzles are the only parts of the De Laval turbine which 
require to be changed with changing conditions of pressure, quan- 
tity of steam or vacuum, As the quantity of steam flow is propor- 
tional to the differences of pressure on either side of the nozzle, the 
areas of the cross-section of the nozzle at the throat and at the mouth, 
and therefore its divergence or taper, are determined by the difference 
of pressure required in each case. For the same output more steam 
is required at low pressure than at high pressure, and sometimes the 
turbine is fitted with two sets of nozzles, one of high back pressure, 
suitable for non-condensing purposes, and one for low back pressures, 
suitable for condensing purposes. Owing to the high blade speed 
required in the De Laval turbine, a substantial blade fastening is 
required. The blades are made of drop forged steel and have bulb 
shanks fitted to suitable slots in the wheel. The shrouding of the 
blades is integral with them. It is exceedingly difficult to construct 
a high-speed wheel so perfectly balanced that its centre of gravity 
will coincide with the geometric centre of the shaft with which it 
rotates. To overcome this difficulty the De Laval turbine is con- 
structed with a long, slender shaft which, as the speed of the wheel 
increases, yields somewhat and allows the latter to assume its own 
position of rotation about its centre of gravity. The difticulties 
surmounted in balancing these high-speed wheels may be better 
appreciated by the statement that the weight of 1 oz. attached at 
the circumference of the wheel of a 300 H.P. turbine will produce an 
unbalanced centrifugal force of nearly 2,700 1b. As has been pre 

viously shown, it ix necessary, with a De Laval construction, properly 
to extract the energy of a steam jet due to an expansion from 165 lb. 
to 1 Jb. absolute, to have a blade speed of approximately 1,730 ft. 
per second, and on account of the mechanical difficulties involved 
it has been necessary to sacrifice some efficiency to bring the turbine 
within practical mechanical construction, It will also be apparent 
that the capacity of the De Laval turbine is proportional to the 
amount of nozzle area available, and that such nozzle area is limited 
by the periphery of the dise and the height of the blades. Also, a& 
the height of the blades increases, the load on the dise rim increases, 

so that a point is reached beyond which the stresses in the dise 
become impracticable; thus the capacity of the De Laval turbine 
is limited bv the size of the wheel permissible and by the length of 
blade that can be used, with due regard to proper stresses 1n the 

dise, which limitations have resulted in the construction of. the De- 
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stress in the disc duc to centrifugal force. 
Rateau turbines are (1) the necessity for packing along the shaft 


— 


Laval type of turbine for small powers, and then only by supple- 
menting the turbine with gearing to reduce the high rotative speeds 
to commercial proportions. The developments of the De Laval 
turbine which have borne an important part in the general construc- 
tion of modern machines have been brought about by the necessity 
for research (1) in the efficient design of nozzles, (2) the mechanical 
construction of dises rotating at high speeds, (3) the fastening of 
impulse blades properly to resist high centrifugal forces, and (4) the 
construction of double opposed helical gears to reduce to commercial 


proportions the high rotative speeds necessary for a single-disc 


The proper proportioning of the De Laval nozzles is quite 


turbine. 
Also, it can be 


important in obtaining the maximum efficiency. 
shown that the blade angles may be made proper only for one con- 

dition of velocity ratios and angles of steam jet and blade. It is a 
fact, however, that the De Laval machines of small capacity show 
good efliciency compared with other types. The advantages. of 
this type of machine are (1) simplicity, requiring only one dise and 
(2) the absence of packing of any form 
The 


one row of impulse blades ; 
to prevent the leakage of steam past the turbine elements. 


disadvantages in this type of machine are (1) necessity for high blade 
Peet (2) on account 
of the high rotative speeds, the requirement of high-class materials 
and the necessity for careful designing to provide for the high stresses 
in the revolving parts; (3) the limited capacity of the machine, due 
to the limitation of the blades on account of the centrifugal forces ; 
(4) necessity of reduction gearing in all cases; and (5) medium 
efticiencvy. 
RATEAU TURBINES. 
While the principle of the Rateau turbine is very old, to Prof 
Ratean is due the credit for its successful commercial development. 


» 
Its construction was principally brought about by the desirability 


of dispensing with reduction gearing to bring the shaft speed within 


practical commercial limits. 


mounting on a through shaft a series of dises which carry at their 


periphery a row of impulse blades, This series of wheels is mounted 
in the evlinder casing, which has diaphragms located between the 


successive dises of the spindle. 


between the spindle and the diaphragms. In the diaphragms are 


carried the nozzles which serve to expand the steam successively 
the velocity of which expansions is absorbed by the rotating blades 
The large number of dises is emploved to keep 
the peripheral speed of the blades rather low, so that simple con- 


struction of the impulse wheels could be resorted to and ordinary 
With this construction the energy 


on the several discs. 


commercial materials utilised. 


due to the expansion of steam over wide ranges of pressure may be 


efficiently extracted. On account of the blade speed being very 


much lower than that required in the De Laval turbine, the fastening 
of the blades to the dises and the construction of the discs themselves 
do not require the careful design or construction that obtain in the 

slower 


De Laval machine. It is also practicable, on account of the slowe 


speed of the dise and blades, very materially to increase the dise 
'esulting in the construction of 


diameter and also the blade length, 1 
a machine of very much greater capacity than would be possible with 


the De Laval turbine. The nozzles in the Rateau construction are 
housed in the diaphragms, and occupy. only such portion of the 
periphery of the diaphragms as is required for the passage of the 
proper amount of steam from stage to stage. The increase in blade 
heights and space occupied by the nozzles on the periphery of the 
diaphragms admirably takes care of the increasing specific volume 
of steam during the ex pansion from stage to stage. The construc- 
expensive on account of the large 


tion of these turbines is, however, 
number of rotating wheels and their. corresponding diaphragms, 


with the necessity of close clearance or some kind of packing between 
the diaphragms and turbine spindle to prevent leakage of steam 
from stage to stage, and the recent developments in the Rateau 
turbine have led to an increased blade speed, thus materially shorten- 
ing the machine by reducing the number of stages required for com- 
It is essential to prevent leakage of steam from 


plete expansion. 
stage to stage, which problem is not encountered in the De Laval 


! ds 

construction. It is also apparent that with the dise construction 
in the multi-cellular type it is necessary to add weight to the spindle 
to secure that rigidity which will prevent undue bending moments 
on the turbine spindle. The advantages of the Bateau turbine as 
obtained by the multi-cellular construction are (F) reduction of speed 
to commercial limits as regards the application of the turbine to 
driving electric generators; (2) the reduction in. blade speeds, 
resultiug in the construction of discs from ordin: ary commercial steel 
and the mounting of the blades on these discs in a simple; and effective 
manner; and (3) the increase in the diameter of the machine to 
permit of large capacities by accommodating a large number of 
nozzles around the periphery of the di: tphragms, and allowing longer 


blades to be used without exceeding safe limits in the matter of bl: ide 


on which dises with holes are mounted : 
nozzle control in the various stages for obtaining high economies 


at light loads, t 
and control mechanism, or the sacrifice of economy to 


complication. 


This. turbine consists essentially of 


with suitably-arranged packings 


93 


The disadvantages in tho 


(2) requirements of through shaft construction 


between the stages ; 
and (3) the necessity for 


thus increasing the complication "of the governor 
avoid such 


CURTIS TURBINES. 


Each stage of the Curtis turbine usually contains one wheel carry- 
ing two, three or four moving rows of blades, and between the suc- 


cessive stages Is interposed a “diaphragm similar to the construction 


followed in the Rateau turbine. The steam entering the nozzles 
of the first stage is expanded to high velocity, the jet tirst impinging 


on the first moving row of blades, through which it passes to the 
stationary TOW, W hose function it is to re-direct the jet to the second 
row of blades, and so on. There is, therefore, per stage, one more 


row of moving blades than stationary blades, and cach stage. there- 
Like the Rateau turbine, the 


fore, contains three or more rows. 
Curtis machine has partial admission in the high-pressure stages 


which allows better proportioning of the nozzles and blading ; also, 
since the steam admission only covers a small part of the pe eriphery 
of the wheel in the high-pressure stages, it is not necessary to con- 
tinue the stationarv row of blades beyond a distance much greater 
than that occupied by the mouth of the nozzles. The object of the 
fractional extraction of velocity in the different stages of the Curtis 
turbine is to increase, for a given blade speed, the exit velocity froin 
the nozzle, and consequently the absorption of a larger amount of 
energv per stage than obtains in the Rateau machine, blade speeds 
being equal. Consequently, in the expansion of steam through a 
given range of pressure, less stages in the Curtis turbine are required 


than in the Rateau turbine, resulting in a cheaper construction and 
As leakage from stage to stage results 


a shortening of the machine. 
in a loss in efficiency, the diameter of the shaft is made as small as 


practicable and the packing as good as may be to prevent lcakage 
losses, The eflicieney of the turbine depending. as it does, both on 
the conversion of pressure into velocity through the nozzles and the 
absorption of such velocity by the blading per stage, it is apparent 
that the Curtis turbine requires careful designing in the propor- 
tioning of nozzles for best efficiency, and proper blade angles and 
passages in the three, five or seven rows of blades per stage. In 
fact, the lower efficiency found in practice from utilising more than 
two moving rows of blades per stage has led, in general, to the 
abandonment of the three, four or more moving rows of blades per 
stage, except in certain marine constructions and in turbines of low 
power, where mechanical or other considerations predominate over 
the desire for best efficieney. The advantages of the Curtis turbine 
are (1) its adaptability and simplicity to the construction of turbines 
of small capacity where efficiency may in a measure be sacrificed for 
simplicity. Thus, for non- condensing service a small Curtis turbine 
consisting of one stage with triple velocity extraction or three rows 
of moving blades gives a fairly good. economy with reasonable 
rotative speed, as compared with the De Laval turbine, which latter 
would, under similar conditions, require a reduction gear; (2 ?) the 
reduction of pressure and temperature of steam passing a Curtis 
stage results in less severe conditions for the turbine easing than 
with a Rateau turbine of equal blade speeds ; (3) the reduction in 
the number of stages required for complete expansion. as compared 
with the Rateau turbine, results in à shorter machine, and conse- 
quently a more rigid shaft construction, together with a simplifica- 
tion of the turbine elements. The disadvantages of the Curtis 
turbine are (10) its inability to secure highest efliciency in the large 


(2) due to its cellular construction, the necessity for dia- 


SIZeS ; 
(3) the necessity for discs 


phragms and stage packing at the shaft : 
with holes on account of the through shaft construction, and by the 
necessity in the design for two moving rows of blades, additional 
welght 1 Im pose d on the rim of the wheel, increasing the stresses in the 
wheel for a given blade height and blade speed, as compared with 
the single row of blades of the Rateau turbine: and (4) the necessity 
for nozzle control in the various stages, with its resulting complica- 
tions where best efficiency is desirable at less than full loads 


PARSONS TURBINES, 
The Parsons type of turbine differs from other forms of turbines 
principally (1) bv the total admission of steam round the narrow 
space between the cylinder casing and the rotating drum, as com- 


pared with partial admission of steam to nozzles in the impulse 
turbines previously described ; (2) the stationary and revolving 
blades of the Parsons turbine require an expansion of steam through 
the blades, resulting in a difference of pressure on either side of each 
row, while in the impulse turbine there is practically no ditlerence 


in pressure on either side of the moving rows of blades in any one 
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stage—in other words, the Parsons construction may be said to be 
made up of a series of stationary and rotating nozzles; (3) the 
governing control of the Parsons turbine must necessarily be done 
by throttling of the steam when light loads are required. while 
in the impulse turbine the governing can, on the first and succeeding 
stages, be controlled by cutting in-and-out nozzles or groups of 
nozzles. On account of expansion of steam through the rotating 
blades it is apparent that an end thrust is set up in the spindle in the 
direction of the steam flow. One of the earliest developments in 
this type of turbine was the construction of a balancing piston to 
compensate this end thrust. It was necessary to so construct this 
piston that it would allow a relatively high speed of rotation without 
actually coming in contact with the turbine casing and vet be 
sufficiently tight to prevent the leakage of large quantities of steam 
past this piston into the lower stages of the turbine, with a resultant 
loss in efficiency. This problem was effectually solved by the use of 
a multiple stage packing, which provides for small clearances between 
the successive stages of the packing, and allows only such leakage 
of steam as can escape by the last stage after its specific volume 
has materially increased, due to a lower pressure. On account of 
the specific volume of steam becoming greater as the expansion goes 
on in the turbine, requiring. therefore, larger openings through the 
blades, the lower stages of the Parsons turbine are increased in 
diameter to provide such opening as is required, and also to increase 
the blade speed where practicable, thus reducing the number of rows 
of blades required, since the velocity ratio of blade speed to steam 
speed is to be kept approximately constant throughout the expan- 
sion from stage to stage. As the spindle blades of the Parsons 
machine are mounted on a drum, and as there is a difference in 
pressure on either side of each row of blades, it is necessary to have 
the clearance at the ends of the blades small, to prevent undue 
leakage over their tips, such leakage vitiating the efficiency which 
could be obtained if it could be effectually prevented. It will be 
seen, therefore, that with a given clearance between the tips of the 
spindle blades and the cylinder or the cylinder blades and the 
spindle the leakage would, in general, be proportional to the height 
of the blade, so that if the blade lengths were small the efficiency of 
the high-pressure end of the turbine would be materially reduced. 
Early in the development of the Parsons turbine it appeared, there- 
fore, that with commercial rotative speeds, without the use of 
gearing, it was necessary that the capacity of the turbine should be 
relatively large to give good efficiency, especially so as a reduction 
in blade speed, and consequently steam speed, to maintain a given 
velocity ratio would result in multiplving the number of rows of 
blades necessary properly to extract the energy from steam expand- 
ing through a given pressure range. The energy in a steam jet being 
proportional to the square of its velocity, it can readily be under- 
stood that with half a given blade speed four times the nuniber of 
rows would be required to extract the energy of à given expansion. 
Consequently, with small powers, it would be necessary to lengthen 
the machine inordinately to get a proper proportion between the 
length of the blade and its clearance so that good efficiency could be 
obtained. On account of difficulties encountered in the design of 
long, slender cylinders, the early Parsons machines were made by 
dividing the complete expansion into two parts housed in separate 
cylinders. This overcame the difficulty experienced with the single- 


-evlinder machines until the capacity demanded. by large. turbo- 
generator units of high rotative speeds allowed the blade speeds to 


be sufticiently increased to shorten the turbine. The advantages In 
the Parsons type are (1) ease of construction; (2) the high economy 
obtained when operating conditions are suitable for proper propor- 
tioning of the blading; (3) ability to carry variable loads with good 
economy; and (4) adaptability to highest efficiency in operating 
when applied in large sizes. The disadvantages in the Parsons type 
are (1) loss in efficiency due to the necessity of blade-tip clearances, 
especially in machines of small capacity ; and (2) difficulty in con- 


struction with the use of high-pressure and high superheated steam 


where long spindles and cylinders are required, duc to slow rotative 


speeds or small capacities, 
(To be concluded.) 
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Fuel Saving for Heating Sub-Stations.—The troubles and 
difficulty of sub-station. heating have been surmounted, ac- 
cording to the “ Electrical World." in a 9.000 kw. sub-station 
in America by installing a 5 ft. by 6 ft. portable iron office in 
the building. This forms a convenient. compartment. for 
clerical and telephone work. It is provided with spacious 
windows from which all necessary observations can be carried 
out. A 300-watt electric heater is quite sufficient for warming 
it. This. with two chairs, a desk and the station telephone 
instruments, form the chief furniture, 


LONDON TRAFFIC IN 1912. 


BY A. J. LAWSON, M.INST.C.E. 


The following figures, relating to the number of passengers 
carried by the various transport systems of the Metropolis in 
the 12 months ended December, 31, 1912, in the case of 
companies, and March, 31, 1913, in that of local authorities, 
cover the whole of the railway, tramway, omnibus and 
cab traffic in the whole of the 700 square miles under the 
administration of the City and the Metropolitan Police, 
the estimated population of which at the end of 1912 was 
7,340,079 inhabitants. 

In the summary no account is taken of the people conveyed 
in that period by the 5,500 private cars and 3,300 motor-cycles, 
or So, registered in the district at the end of the vear, as no 
records exist of the numbers nor any means of arriving at 
even an approximate estimate. 

Raitways. 

In all cases the number of passengers carried by each railway 
is obtained from the Board of Trade Returns, published in 
August last. by adding to the number of passengers with 
ordinary tickets an allowance of 600 journevs for each annua 
ticket as given in the returns. In a few instances these differ 
somewhat from the numbers given in the directors! reports 
issued at the beginning of this year, such differences being 
possibly due to Clearing House adjustments arising from 
inter-running on different systems. 

Most conspicuous among the decreases of traffic on local 
railways are the reductions of 2,699,371 on the Central London, 
1,632,979 on the City & South London (which, in the present 
vear, is steadily holding its downward course) and 1.442,798 
on the Metropolitan, among the electric railways, the reduction 
of 2.211.886 on the unelectrified North London Railwav, the 
last steam line among tlie purelv local railwavs of the Metro- 
polis, except the unimportant North & South West Junction 
line, not being a matter of great surprise; but the utter 
stagnation in traffic on the London Electric Railwavs for a 
period of three years is a regrettable circumstance which will 
no doubt prevent any further investment in deep Tubes, and 
mav lead to consideration of the necessity of giving more direct 
access to the existing ones at the stations where the time 
required bv passengers to arrive at and leave the trains by 
lifts and long. tortuous, underground passages and staircases 
is often greater than that taken by the trains between stations. 

It may also be suggested that the Museum tation of the 
Central London Railway should be put in direct communication 
with the Holborn Station of the Great Northern Piccadilly & 
Brompton Railway, either by an underground paxssaveway, 
with suitable convevors, or even by the abandonment of the 
Museum Station and the construction of underground plat- 
forms at Kingsway, with direct access from the present G.N., 
P. & B. station, to the advantage of both lines and great 
convenience to thousands of travellers. 

TRAMWAYS. , 

In the case of the three tramway companies operating 
outside the London County Council's area, the figures given are 
from the directors’ reports. The County Council's total 18 
that given to the Press in June last ; all the other totals have 
been given to the writer by the various tramwav-owhtnz 
authorities, and the reader’s special attention is directed to the 
note as to comparison of the figures of 1912-13 with those of the 
preceding vear in the case of East London Tramways. 


OMNIBUSES. 

The information with regard to the omnibus traflic ts taken 
from the published statement of the London Genera! Omnibus 
(‘o. as to its own traffic in 1912, and from figures supplied hv 
the National Steam Car Co., the Metropolitan Steam Omnibus 
Co. and the Central Omnibus Co, ; while the total for Messrs. 
Tillings and other proprietors is estimated, an. exact statement 
of these traffies bemy unobtainable. In the comparison with 
the previous year the figures given by the Traffic Branch of the 
Board of Trade for 1911 (though including only the London 
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General Omnibus Co. and five other companies) viz., 400,628,487 
have been accepted. 
CABS. 

The data, upon which the estimate of the number of passengers 
carried by all the cabs plying for hire in the Metropolis is based, 
were obtained from a very large number of drivers of motor- 
propelled and horse-drawn cabs in various parts of London and 
the suburbs, at various times of the year, and the estimate is 
believed to be as nearly correct as is possible in the absence 
of actual statistics. Drivers generally complain of falling 
receipts. which they ascribe—probably rightly—to the too 
great number of motor vehicles, which has produced longer 
rests on the cab-ranks, and to the motor omnibuses taking a 
large part of their traffic, because of the almost equal speed and 


much cheaper fares of the omnibuses. The present year’s ! Cass 


results are said to be even more unfavourable than those of 
1912, as, although at the end of June, 1913, the total number of 
cabs was exactly the same as on December 30 of last year, 
yet 205 more motor cabs had been put into use, displacing 
an equal number of horse-drawn vehicles. The cab strike 


in the early part of the vear, although it may have been 
Number of Inc, + or 

LocanL Rainwavs :— passengers, Dec. —. 
North London eis eere IEEE EROS 35,171,416 ... —2,211,886 
North & South West Junction ............. 420,798 ... — 25,674 
Metropolitan.................seeeeeeee eene ene 103,116,238 ... —1,442,798 
Metropolitan District ......................... 87,304,411 ... 4-6,348,217 
Metropolitan & District Joint Lines....... 520,075 ... — 55,851 
East London..........cccccccccsccccoccscccsececece 4,507,859 ... — 443,149 
City & South London ........................ 24,458,106 ... —1,632,979 
Waterloo & City .............. eee 4,786,803 ... — 123,877 
Central London ............... eee eene 36,078,027 ... —2,699,371 
Great Northern & City ...................... 12,718,957 ... + 352,311 
Whitechapel & Bow ............... eere 26,438,031 ... +2,107,045 


London Electric Railways :— 
l. Great Northern, Piccadilly & 
Brom pton 
2. Baker Street & Waterloo ......... 
3. Charing Cross, Euston& Hampstead 
(carrying respectivelv about 40, 
30 and 30 millions.) 


100,959,737 ... — 168,225 


dc rr 436,492,548 + 3,763 

Number of Inc. -- or *London 

MaiN-LiNE RAILWAYS :— passenger. 2c, —. . traffic. 
Great Northern .................. 63,177,249 ... 3,656,767 ... 50 
Great Eastern..................... 136,301,250 ... 2,502,407 ... 80 
London Tilbury & Southend... 43,021,391 ... 1,020,353 ... 80 


5,055,133 ... 75 
280,385 ... 75 
2,442,775 ... 334 
4,036,934 ... 10 


South Eastern & Chatham .... 77,975,888 ... 
London, Brighton&South Coast 78,168,818 ... 


London & South Western .... 80,189,842 ... 
126,387,487 ... 


Poh Dae | EET 


Great Western ............... 

Great Central ..................... 41,584,618 ... 2,160,042 ... 8 

London & North Western .... 109,451,911 ... 3,888,750 ... 10 

Midland osos oc oe aee o 19,245,814 ... 2,047,403 ... 10 
Total os 835,504,268 — 19,484,659 
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unavoidable, has no doubt contributed to making many 
former cab patrons familiar with and permanently adhere to 
other means of locomotion. At the time of the strike it was 
noted how slight was the inconvenience caused by the with- 


drawal of the motor cabs. 


OMNIBUSES (2,908 motor, 376 horse)— Bu Med md e 
London General Omnibus Co. ............ 487,221,629 Detailed 
National Steam Car Co. ............. c 16,328,579 icul 
Metropolitan Steam Omnibus Co........ 7,124,267 "gae a 
Central Omnibus Co......................... 10,367,557 9 il ble. 
T. Tillings, Ltd., and other omnibus inq 

a e , Y Estimated. 
proprietors «is ese codon sens desde pe CUR QUE 12,500,000 
Total iiie eti es 533,542,032 + 132,913,545 
7,969 motor , 
1,818 four-wheel horse à noA EET 65,023,120 ... — 11;360 
567 two-wheel horse J 
10,354 SUMMARY. 
No. of pas- Increase + or 
sengers, 1912. Decrease — 
LOCAL RAILWAYS ..............- TN NEN 436,492,548 ... + 3,763 
MAIN-LINE RAILWAYS ........... eese 353,720,501 ... — 6,171,475 
TRAMWAY S oraa A VANA ATRE 196,997,724 ... — 22,613,551 
OMNIBUSES «. ocsseveshYuios tu visto reves uva ges 533,542,032 ... + 132,913,545 
CRBS arrn a na tettua bos ee Ma 65,023,120 ... — 371,360 
Grand total............ . 2,185,715,925 + 103,760,922 
Estimated. population .....cceccccccccececceccssvecsccscecess 7,340,079 
Daily rate of increase of passengers ............ eese + 280,000 


RAILWAY PASSENGERS. 
Percentage of Journeys of Season Ticket Holders to Total Passenger 
Journeys. 1911. 1912. 
40-0 ... 475 


l. Great Northern Railway ......................... 
2. Great Central Railway................ cesses 43.0 ... 420 
3. Midland Railway ................ ecce eene 3719 ... 380 
4. North London Railway .................... ese 364 ... 370 
9. London & North Western Railway ............ 343 ... 3506 
6. South Eastern & Chatham Railway ............ 28-4 ... 29.6 
7. London, Brighton & South Coast Railway.... 270 ... 28-2 
8. Great Eastern Railway ...................eeeeeees- 20-50 ... 264 
9. Waterloo & City Railway ................... e. 24-8 ... 25-8 
10. Metropolitan Railway .................... eese 23-0 23-4 
11. Great Western Railway ................ eese 215 ... 220 
12. Great Northern & City Railway ................ 21-1 ... 2265 
13. London & South Western Railway ............ 1756 ... 180 
14. London, Tilbury & Southend Railway ......... 17-0 17-4 
15. Metropolitan District Railway .................. 13-4 14-7 
16. Whitechapel & Bow Railway ................... 12:5 14-7 
17. City & South London Railway .................. 7-1 7-4 
18. East London Railway .................... een. 6-5 6-3 
19. North & South West Junction Railway ...... 56 .. 50 
20. Metropolitan & District Joint Lines ............ 39 .. 41 
21. Central London Railway ......................... 30 .. 55 
22. Great Northern, Piccadilly & Brompton Rly. 1-1 
23. Baker Street & Waterloo Railway............. e 10 ji 3:2 


24. Charing Cross, Euston & Hampstead Railway — 0 J 
The numbers of tramcars, omnibuses and cabs licensed at 
the 31st December last have been kindly supplied by the 


| Chief Commissioner of Police of the Metropolis, to whom, as 


Line Railways .................. : 
* 1 LJ LJ . . 
Of which 5-7ths came from within a radius of 30 miles from Charing also to the various locai authorities owning tramways in the 


Total Lonpon TRAFFIC of Main- 
353,720,501 ... — 6,171,475 

Cross and the other 2-7 hs from beyond. 

Tramways (2,859 electric, 60 horse cars)— ds ee 
London County Council ................... 512,652,653 ... — 20,787,582 
Walthamstow U.D. Council ............. 11,807,549 
Leyton Be... -* "o Susfaisnda 17,476,453 
West Ham Corporation ................... 40,200,347 — $1,717,811 
East Ham er. toad ab A ur c 17,775,698 
Ilford U.D. Council ........................ 7,578,813 
Barking Ge — ec EU UE UE TE 2,176,237 J 
Dartford Gc 8 E E PEE EE 1,729,640 ... — 14.811 
Erith AW. . — uulisctnsotddebessceiua 2,972,001 ... + 222,202 
Bexley Fic e xsmblueelkst o d eue Rae 2,090,533 ... — 39,656 
Croydon Corporation................ esee. 20,504,143 ... — 345,087 
South Metropolitan Tramways Co....... 7,385,589 ... — 92,979 

61,139,285 ... 1,407,843 


London United Electric Tramways Co. — 
Metropolitan Electric Tramways Co.... 91,508,693 ... + 1,600,016 


796,997,724 — 22,613,551 


*As a percentage of total. 
f Owing to inter-running of County Council and local cars the number 


of passengers in each case is not directly comparable with last year's 
returns, as the figures for 1912 refer to the passengers carried by the cars 


belonging to each local authority, while those for 1911 referred to the 


numbers carried on each local authority's lines by its own and other cars 
running over the system. 


|! Metropolitan area, the author tenders his thanks for the in- 


Information furnished. 


TUNGSTEN LAMPS OF HIGH EFFICIENCY — NITROGEN- 
FILLED LAMPS.* s 


BY I. LANGMUIR AND J. A. ORANGE. 


The first part of this Paperf outlined principles upon which radical 
improvements in the efficiency of tungsten lamps may be based. It 
was shown that the desired improvement can be obtained’ by pre- 
venting evaporation of the filament or by preventing blackening of 
the bulb. By the introduction of considerable pressures of such 
gases as nitrogen or mercury vapour into the lamp the blackening 
can be practically avoided and the evaporation of the filament 
reduced very considerably. By making use of these principles we 
have been able to construct practical tungsten lamps which, starting 
at an efficiency of about 0-40 watt per c.p., have run over 2.000 
hours, the average efficiency during life being more than 0-5 watt 


* Abstract of a Paper read before the American Institute of Electrical 


Engineers. ; i 
f The substance of this Paper appeared in THE ELECTRICIAN, Vol. 


LXXII., p. 23, October 10, 1913.—Eb. £. 
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frcm the filament by evaporation and has been found to be dependent 
If 


the rate of evaporation per unit area from large and small wires were 
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This will cause inereased heat loss both by convection and radiation, 
and thus prevent local overheating or spotting. The use of helically- 
wound filaments increases the life of the lamp many times beyond 
the life that would be obtained with a straight filament running at 
the same efficiency. This is especially true of the smaller sizes of 
wire. Besides the helically-wound filament, various other forms 
have been tried, and, for special purposes, many of these have decided 
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pere.p. It should be pointed out at the outset, however, that such 
a degree of improvement as this has been reached only in lamps 


taking large currents. 
The early experiments with lamps containing nitrogen at atmo- 


spheric pressure were made with ordinary single-loop filaments of 
0-005 in. and 0-010 in. diameter placed in long heater lamp bulbs. 
These lamps were set up on life test at such a voltage that the tem- 
perature of the filament was 2,850°K. In order to compare these 
with ordinary lamps, similar lamps with evacuated bulbs were set 
up on life test with the filaments at the same temperature, The 
nitrogen-filled lamps with the filaments 0-005 in. diameter gave an 
efficiency of 0:65 watts per c.p. and had a life of about 90 hours, 
whereas those with the larger filaments (0-010 in. diameter) gave an 
efficiency of 0-56 watts per c.p. and a life of about 300 hours. The 
bulbs opposite the filaments remained clear, although a slight brown 
deposit of tungsten nitride collected in the upper part of the bulbs. 
The candle- power of these lamps remained above 80 per cent. during 
their entire life, failure being due in every case to breakage of the 
filament after this had decreased considerably in diameter. The 
vacuum lamps, on the other hand, gave an efficieney of 0-£1 watt 


per candle, but the bulbs blackened rapidly, the candle-power falling 
Since the filaments of the 


advantages, 
In the ordinary evacuated lamp, the choice of a suitable bulb is a 
It must be of convenient size and 


comparatively simple matter. 
shape, and provide sufficient room for the proper mounting of the 


filament. Furthermore, it must have as large an inside surface as 
possible, so that the densitv of the deposit of evaporated tungsten 
will be small. It is also desirable to have the bulb at a sufficieat 
distance from the filament and so related to the power input into the 
lamp that the bulb does not become overheated. This latter is not 
onlv desirable from the view point of safety (in case of lamps for 
domestic service), but because it is difficult to remove water vapor 
* so thoroughly from the bulbs that the life of the lamps will not be 

greatly shortened by an over-heating of the glass. In the nitrogen-filled 


lamps, however, several other factors must be considered, especially 
In ordinary lamps about 20 


in the lamps of high candle-power. 
per cent. of the energy radiated from the filament is intercepted by 


the glass and causes heating of the bulb. In the nitrogen lamp, 
besides this radiated heat, there is an additional amount of heat 
carried to the bulb by convection—an amount varying with the type 
of lamp and ranging from 6 to 40 per cent. of the total input. The 
convection currents carrving this relatively large amount of heit 
travel vertically upwards from the filament and strike a relatively 
small arca of the bulb, which thus tends to become greatly overheated. 
Unless special precautions are taken, this overheating will cause the 
liberation of enough water vapour to cause attack of the filament and 
consequent blackening of the bulb. It is thus highly desirable, in 
ordinary cases, if small bulbs are to be used, that the filament should 
be placed in the lower part of the bulb. This has the further ad- 


vantage that it allows sufficient surface of glass in the upper part for 
For a similar reason If 13 


to 80 per cent. in about 40 minutes. 
vacuum lamps burnt out after two to five hours, whereas those of 


the nitrogen lamps lasted 50 to 100 times as long, it is evident that 
the rate of evaporation of the tungsten is materially reduced by the 
presence of the nitrogen. 

These results indicated clearly the desirability of using a filament 
of large diameter. The larger filaments gave not only a better 
efficiency at any definite temperature, but also a much longer life. 
Thus doubling the diameter increased the efficiency from 0-65 to 0-56. 
and increased the life from 90 to 300 hours. The improvement in 
the efficiency, as was pointed out in the first part of this Paper, is due 
to the relatively greater heat loss by convection from small wires. 
The life of the filament is determined largely by the loss of tungsten 


the deposition of the tungsten nitride. 
generally desirable, although not necessary, to make the bulbs with 


their height considerably greater than their horizontal diameter. 
By special desigr. of the bulb, satisfactory lamps have been made 
with bulbs of only one-half to one-third as large a volume as that of 
evacuated lamps of the same wattage. This means that for bulbs of 
the same volume the nitrogen lamps give roughly from five to 10 
times the candle-power of evacuated lamps. The bulbs of such 
lamps naturally run much hotter than those of ordinary lamps. Tie 
upper parts of the bulbs are often 1007 C. to 200°C. or more, while the 
lower parts are sometimes much cooler than this, although closer to 
the filament. Several special varieties of heat-resistant glass have 
been used for the bulbs, making considerably smaller ones possible. 
as well as rendering it casier to get rid of water vapour. Trans- 
parent quartz bulbs have been tried, but do not seem to have suffi- 
cient advantage over some of the special glasses to offset their present 


on the relative decrease in diameter caused by this evaporation. 


the same, the lives of various filaments run at a given temperature 
would be roughly proportional to their diameters. However, as the 
evaporation of tungsten in nitrogen is largely a diffusion process, it 
probably obeys laws similar to those of conduction or convection of 
hcat from a wire; that is, for wires of small diameter, the actual 
amount of tungsten evaporated would be nearly independent of the 
size of the wire. The rate of evaporation per unit area would thus 
be approximately inversely proportional to the diameter. The re- 
lative lives of very small wires in nitrogen are, therefore, nearly pro- 
portional to the squares of their diameters. 

These results were decidedly encouraging, for both the efficiency 
and the life of the lamps can be improved by increasing the diameter 
of the filament. Unless very low voltages are used, the power con- 
sumed with the larger wires is so great that onlv very high candle- 
power lamps can be made. Therefore, it was of vital importance to 
increase the effective diameter of the filament without decreasing its 
resistance, and various methods of doing this were tried. This result 
may, for example, be obtained by using a tubular filament. The 
method which has thus far proved most satisfactory, however, is to 
wind the filament into the form of a tightly coiled helix. The use of 
a helically-wound filament presents several very interesting features. 
The life of ordinary single-loop filaments is limited by the irregu- 


larities in diameter which develop after a considerable amount of 
These irregularities, after thev first 


high cost. 
For some of the larger size lamps which take heavy currents (20-30 
amperes) it has been necessary to devise special tv pes of lead-in wires. 
Platinum has been discarded entirely, even in the smaller sizes. 
Several types of heavy current leads have been successfully used. 
Most depend on the use of special alloys which have the same co- 
eflicient of expansion as the glass, Bulbs of special glasses into which 
tungsten or molybdenum wire can be sealed directly have also been 
used. In many of the larger lamps the lead-in wires pass through 
the lower end of the lamp. In this case they can be made short. In 
others, however, the leads are brought in from the top. 'This re- 


quires more care in the construction of the seal if it is exposed to the 
Screens are sometimes used to 


tungsten has evaporated. 
appear, tend to magnify themselves very rapidly, on account of the 


tendency for the current. to overheat any spot which becomes thinner 
The overheating increases the rate of 
heat from the convection currents. 
protect the seal or other glass parts from direct contact with the 
convection currents, and to reduce convection, 

We have seen that at constant temperature both the efficiency 
and the life improve as the diameter of the wire is increased. With 
very large wires (0-020 in. to 0-040 in. diameter), which take 20-60 
amperes, the efficiency may reach 0-40. watt per c.p. and pro- 
bablv even less, and vet give a life over 1.000 hours. It will probably be 
worth while, in some cases, to use nitrogen in low-current. lamps, 
even If an efficiency no better than that of vacuum lamps is obtained, 
in order to gain certain other advantages of the nit rogen-tilled lamps, 
such as better colour of the light, higher intrinsic brilliancy, & c The 
principal limitation of the new type is therefore that of current. 
There is no practical upper limit to the current, provided the voltage 
is not lowered to keep constant power consumption.* With in- 
ereasing current, larger and larger filaments are used and the efherency 
that may be practically reached inereases towards the limit of 0-20 


than the rest of the filament. 
evaporation and rapidly causes failure. 

` [n the gas-filled lamps, however, when helically-wound filaments 
are emploved, a new factor is introduced which entirely counteracts 
this tendency to overheat in spots. In designing the filaments of 
these lamps. it is evidently desirable to wind the filament on as large 


a mandrel as possible, in order to obtain the advantage of the large 
diameter. Since tungsten is a relatively soft material at the operat- 
ing temperature of these lamps, too large a mandrel should not be 
used, as otherwise the weight of the filament pulls out the helix very 
materially in a few hours, and the heat lost by convection may thus 
become greater than if a helix of smaller diameter had been used. In 
actual practice the filament is designed so that the amount of sagging 
during life will be perceptible, but not enough to cause too great a 
change in the characteristics of the lamp. lf, during the life of the 
lamp. any part of the filament should. for any reason, evaporate 
more rapidly than the rest, so that the tilament becomes somewhat 
thinner, this portion will have less mechanical strength than the rest 
and will therefore sag more rapidly. The helix will therefore open 


! 5 As an example. a | | taking 6 cres iving 6.000 c.p. at 
| eee A: ; . a lamp taking 60 amperes and giving 0.0 
out wherever the filament becomes thin or becomes overheated. I l am] giving 


0-40 watt per c.p. has been successfully run. 
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watt per candle-power, which is fixed by the melting-point of tungsten. 
Unless special expedients are employed, the cooling effect of the leads 
lowers the efficiency of the lamps by an amount that is inversely 
proportional to the voltage and nearly independent of the size of the 
wire or the current strength. With voltages of 20 volts or more this 
-effect is not serious, but for voltages as low or lower than 10 volts it 
may become very important. For the particular type of nitrogen- 
filled lamp which has at present been furthest developed, it may be 
‘said that a life of over 1,500 hours is obtained at efficiencies better than 
0:50 watt per candle-power only in large units taking over 10 amperes. 


Lamps running at 0-6 to 0-7 watt per candle- power have been made in 
No serious difficulty has been met in 


units taking at least 5 amperes. 
making high-voltage lamps. In nitrogen at atmospheric pressure 
there is no tendency towards arcing, even at 250 volts. Many lamps 
taking 6 or 7 amperes at 110 volts have been made up and run at 
'0-6 to 0-7 watt per candle, with a life of over 1,000 hours. 

Wherever efficiencies of lamps have been given, they are expressed 
in watts per horizontal (international) candles measured in the direc- 
tion perpendicular to the plane of the filament if this is in the form 
of a single loop. Careful measurements have shown that with helic- 
ally-wound filaments the distribution of light in a horizontal plane 
is almost perfectly uniform, therefore the efficiencies that have been 
given may be considered to represent also watts per mean horizontal 
The spherical candle-power of many of the lamps has been 


candle. 
The ratio of mean spherical to maximum horizontal 


measured. 


(practically mean horizontal also) candle-power has been found to | 


average about 84 per cent. for the lamps made with single loops of 
helically-wound wire. It is possible to design the filaments of nitro- 
gen-filled lamps so as to give a maximum of candle-power in a given 


direction. This is being done in stereopticon lamps. 


POST OFFICE EMPLOYES.* 


(Concluded from p. 59.) 

Factories Staff.—There are roughly 700 unestablished officers em ployed 
in the factories, mainly on repairing, but to a small extent in constructing 
telegraph and telephone instruments, It was stated that the work per- 
formed is now almost entirely repairing work, that the National Tele- 
phone Co. placed many of their factory staff on established terms, and 


that 75 per cent. of the mechanics in the Engineering Department are | 


established. It was stated that the factories staff now work 48 hours nct, 


excluding meal reliefs. 
Complaint was made that the number of boys in the factories is exces- 


sive, and it was urged that the proportion of boys to men should be re- 
-duced to one to five throughout, and that, if boys are to be employed, 
they should receive a thorough training in order to become efficient work- 
men. The abolition of piece work was advocated, on the ground that 
this system encourages scam ping and militates against the efficient train- 
ing of the boys. It was further urged that prices are cut so low that both 
men and boys have a difficulty in earning the day rate wages, and that 
though in sume cases the day rate is made up, in others it is not. It was 
stated that 90 per cent. of the work in the factories is piece work, the 
majority of the staff at Holloway Factory being on piece work. Tnat all 
the repairing is done on piece work rates. The bonus svstem in operation 
in the Birmingham and Nottingham factories was condemned. 

The Post Office stated that, under the recommendation of a Committee 
wf 1911, it was proposed to abandon many forms of construction work, 
and gradually to close the Mount Pleasant Factory. That with the 
abandonment of construction work there will not be employment for 
certain tradesmen, but an endeavour will be made to find them work with 
contractors. That the profit of the staff above the day rate on piece- 
work in 1910 varied from 15 per cent. to 35 per cent. in about half the 
‘cases in the Holloway Factory, and from 20 per cent. to 40 per cent. in 
about three-fifths of the cases in the Mount Pleasant Factory. "That the 


abolition of piece work would be unpopular. 
That both the factories at Bi-mingham and Nottingham are composed 


exclusively of staff taken over from the National Telephone Co., and the 
bonus system which was in force under the company is being experi- 
mentally retained for the present. That no claim to discontinue it has 
been received from the staff who benefit on average from 10 per cent. to 
12 per cent., and have their day rate guaranteed. That the proportion 
of boys at Mount Pleasant is, under present conditions, much lower than 
at Holloway, and that the Factorics Committee in calculating that 70 
boys a vear could be recruited had due regard to the proper performance 
of the work and the training of boys, which was satisfactory. That the 
proportion of men to boys in the general factory is at present rather 
under one to four. That no proportion has been fixed, and that no more 
boys are employed than can be efficiently trained in the particular trade. 
"That no form of apprenticeship is recognised in the Post Office. That 
the boys are given employment when trained by the Post Oftice if pos- 
sible, or if they desire to do so are trained to get outside employment. 
‘That the arrangement of classes for the boys is being considered. 

It was stated that, on the recommendation of the Factories Committee, 
the mechanical tests formerly performed by the factory staff is in future, 
like the e'ectrical test, to be performed in the Engineering Department. 
"That a manufacturing test is applied in the Factories Department, and 
that the staff performing this are competent to apply the tests required. 

* Alstract of the Report of the Select Committee on Conditions of 


Employment:in the Fost Oftce. 


REcoMMENDATION.— Your Committee recommend that the hours of 

| duty of the staff in the Stores and Factories Departments now performing 

: 48 net hours weekly should remain unchanged, that no objection is seen 

! to the continuance of the existing piece work and bonus systems, pro- 
vided the workmen are not paid less in any week than what they would 
receive if they were employed at an hourly rate on a 48 net hour week, 
and that each week is settled separately. 

Your Committee stronglv urge that care should be taken to ensure 
that boys employed in the Engineering and Stores and Factories Depart- 
ments receive an adequate training in their particular trade. 

Staff Transferred from the National Telephone C'o.—Kvidence was 
tendered on behalf of the staff transferred to the Post Office from the 
National Telephone Co. on Jan. 1, 1912, bv witnesses on behalf of the 
Amalgamated Society of Telephone Employés, and one witness from 
the Association of National Telephone Engineers. The subjects dealt 
with fall under two main headings : (1) Whether the conditions of servic? 
under the Post Office adequately carry out the pledges made by or on 
behalf of the Postmaster-General, and (2) whether, apart. from. any 
pledges, the conditions are proper. 

The general claim put forward under the first heading was that the 

! conditions of service should be so re-adjusted as to secure to the trans- 
ferred staff terms of service and conditions of labour at least equal to 
those enjoyed by the staff when employed by the National Telephone Co. 

| It was contended that if any member of the transferred staff is suffering 
loss by such transfer—taking the conditions of service as a whole-—the 
conditions of service laid down by the Postmaster-General and approved 

i bv the House of Commons have no been adhered to. Attention was 

, drawn to the conditions offered by the Postmaster-General to the staff 

| prior to the transfer, and to statements made by the Postmaster-General 
both prior to and subsequent to the transfer of the staff. The main 
documents referred to were Clause 8 of the Telephone Agreement, 1905; 
para. 31 of the report of the Select Committee on the Telephone Agrec- 
ment; extracts from the debate on the report of the Select Committee 
of 1905, which contained a Memorandum read out by the then Post- 
master-General, stating the terms on which the Post Office would be 
prepared, on the transfer, to take the employ<s of the National Tele- 
phone Co. into the service; extracts from the Telephone Transfer Act, 

1911, and the covering Memorandum modifying in favour of the staff 

certain of the provisions in the M:morandum of 1905; a passage in a 

speech of the Postmaster-General at the dinner of the National Telephone 
| Co.'s staff on May 25, 1911 ; a passage in a speech made on April 20, 1912, 
l by the Postmaster-General in the House of Commons on the Post Office 

estimates; and a series of answers given by the Postmaster-General in 

' the House of Commons on Nov, 4, 1912. 

It was stated by the Post Office that no officer had suffered a reduction 
of actual pay by the transfer, apart from the prospective increments 
subsequent to the transfer; that officers placed on the establishment on 
| transfer did not have to pass a medical examination; that under the 
j Company officers who were ineflicient or for whom there was no work 
j were discharged ; that employment under the Post Office for established 

officers was more permanent to a very slight éxtent than under the Com- 
pany. The contention of the Post Office was that the Post Office were 
not bound by their pledges to do more than place each grade of the Com- 
pany's officers on the same class as officers doing similar work in the Post 
Office, with the advantages and subject to the conditions of the Post 
Office classes in which they are placed, and to ensure that no officer should 
suffer an immediate reduction in pay on transfer; that they had never 
undertaken, except as regards pension, the impossible task of arranging 
that no transferred officer should be in any way worse off under the new 
conditions than he was under the Company ; that the staff of the National 
Telephone Co, had been aware for many vears that their service with the 
Company would cease at the end of 1911, and that any further service 
would be rendered to the Post Oftice under Post Oftice conditions; that 
a large number of the staff had joined the Company since 1905: that the 
total staff taken over from the Company was 19,000; that to allow the 
transferred staff to retain, as a personal concession, all the conditions 
they enjoyed prior to the transfer would have involved the keeping of 
two sets of staff in the Post Office under different conditions of service 
but on identical duties. 

In order to remove individual grievances, the Postmaster-General had, 
with the exception of the London Exchange electricians, allowed the 
transferred staff, as a personal concession. to retain the right to proceed 
to the maximum announced. by the Company for the class to which each 
individual immediately prior to the triv sfer belonged where this was 
higher than the maximum of his class in the Post Office ; that the excep- 
tion was made because the highest salary on the class was £197 and the 
class minimum was as low as £130, though the normal maximum was 
£250; that the additional concession made by the Postmaster-Generel 
was subsequent to the transfer, and the staff claimed, further, to retain 
the maximum of the grade and not of the classes into which it was divided: 
that the classification was only issued by the Company in 1910, von- 
tained maxima they knew they would not have to pay. and was issue:l 
without reference to the Post Oflice; that those on classes with lower 
maxima under the Company on transfer to the Post Office were placed 
on the full Post Office scale, and that, therefore, the transferred staff 
reaped by the transfer, as regards pay. the advantages both of the scales 
under the Company and of those under the Post Office; that the class- 
fication of the transferred staff in the Post Office was done bv a Depart- 
mental Committee, but that in deference to the application of the statt. 
a provisional classification scheme was framed and announced toware s 
the end of 1911; that immediately after the transfer this scheme wis 
revised with the assistance of three members of the ex-National Tele phor e 
Co.'s supervising staff who were added tothe Committee ; that the scheme 
as adopted involved a considerable expenditure in wages and pension 


E 
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for skilled workmen, Class T. and II.; that out of 2,304 officers of the 
clectrical staff under the Company transferred to the Post Office only 428: 
were members of the Company's pension fund, and that 1,500 members. 
of this staff have received or will shortly receive established appointments. 
under the Post Office: that a temporary increase of established posts 
had been authorised for the electrical staff, as, owing to the arrested 
development of the telephone system during the last years of the Com. 
pany, there were a number of men, some with long service, upon skilled 
electrical duties ; that 500 officers who would otherwise have been assigned 
to the unestablished class were to be placed on the establishment ; that 
every officer receiving £100 a vear or more has gained 2} per cent. in 
wages through not having to contribute to the pension fund ; that on the 
electrical side the service of the unestablished officers ranged from a few 
months to eight years, but that with the fresh appointments every officer 
on the electrical side prior to August, 1905, would be established ; that 
the minimum pay for bovs and youths in the engineering department 
of the Post Office is 8s. in the provinces and 10s. in London, and up to 
the age of 21 increases are ordinarily given at the rate of rather morc than 
2s. per annum: that authority had been obtained from the Treasury 
in the case of the lower grades of the Engineering Department to waive 
the strict application of the rules requiring certificates in certain technical 
subjects preliminary to promotion where the members of the transferred 
staff are fully qualified to perform the higher duties, that the exact extent 
to which these rules will be relaxed is still under consideration, and that 
the condition that a competitive examination must be passed for pro- 
motion to assistant engineer applies equally to the pre-transfer staff; 
that the Post Office rate for overtime worked between 8 p.m. and 10 p.m. 
is somewhat more favourable than. that under th» Company, while for 
overtime worked between 10 p.m. and 6 a.m. the rate under the Com- 
pany was somewhat more favourable; that the period of annual leave 
granted by the Company to the electrical staff was generally 10 con- 
secutive days, including Sundays, after six months’ service, and 14 con- 
secutive days after two years’ service, and under the Post Office the 
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charges and a further charge of £32.000 in respect of shorter hours and 
increased leave; that in no case was the salary of a transferred officer 
reduced on transfer, while a large number of officers, especially in the 
operating classes, received large increases of pay. 

It was stated that under the Company every officer, except the higher 
officers and persons paid by the hour, could be discharged on a week's 
notice, and the right to pension was possessed onlv by persons with 
salaries of £100 a year or over, who had to contribute 21 per cent. of their 
income to the Pension Fund; that all the staff transferred to established 
classes (which included all officers on the Company's pension fund, except 
tradesmen and the assistant-solicitor) had been allowed to count their 
last two years’ service under the Company as service in the class to which 
they were transferred for pension purposes, and have the option of 
assigning their share in the pension fund to the Postmaster-General in 
order to ensure that their service since joining the fund should be taken 
into account for Civil Service pension; that a far larger number of the 
staff under the Post Office are entitled to pensions than under the Com- 
pany, and there is more security of tenure; that in the case of established 
officers the Post Office system of annual increments gave a more assured 
prospect of steady advance in pay than the system in existence under 
the Company, though under the Company there was more opportunity 
for encouraging and giving special reward for exceptional zeal and ability. 
Reference was made to a letter written to the Company in 1909 on behalf 
of the staff in which classification on a similar basis to that at present 
existing in the Post Office was asked for—a claim which, it was alleged, 
was in conflict with the claims made before your Committee. 

It was further stated that sick leave conditions granted by the Post 
Office to established officers are better than those under the Company, 
but that for unestablished officers, in the majority of cases, the Company's 
conditions were better, but not in cases of long illness, the Company 
giving full pay for a short time and the Post Office two-thirds of the pay 
for six months. 

On behalf of 2,450 men in the minor engineering grades of the Post 
Office who were transferred from the electrical staff of the National 
Telephone Co., it was stated that 23 per cent. had been transferred to the 
class of established skilled workmen Class I., 24 per cent. to the class of 
established skilled workmen Class II., and 51 per cent. to the class of 
unestablished skiled workmen; that selection for establishment was 
based on whether officers were on the pension fund of the National 
Tele phone Co. (i.e., not on elec'rical or technical efficiency, but mainly on 
the wages paid and on seniority in the service). 

, Complaint was made of loss of status in consequence of the transfer, 
and a claim was made that a separate electrical department should be 
created similar to that which existed under the National Telephone Co., 
with the same status and conditions of service and promotion. It was 
urged that only by this reorganisation could the pledges of the Post. 
master-General to the staff be carried out. That some reorganisation 
on combining the staffs was inevitable and there should be give and take 


That the reorganisation of the enginecring staff of the 
It was 


and 14 working days for established officers: that the electrical st3 

under the Company received full sick pay for one month and in some 
case longer períods, and under the Post Office, in case of officers classified 
as unestablished workmen, two-thirds sick pay is given for three months 


after two years’ continnous service. 


all outside line construction maintenance staff transferred from the 


or darkness. It was stated that the Company kept the men standing by 
and paid them in London, but not originally in the provinces. 

A witness employed under the National Company as a local engineer 
in the sectional engineer's office ia Dublin, representing 247 officers on the 
supervising, engincering and electrical staff of the Post Office transferred 
from the National Telephone Co., claimed that the transferred staff should 
be given a larger and more equitable proportion of the engineering 
appointments in the Telephone Engineering Department of the Post 
Office, and stated that only two transferred officers were appointed to the 
class of assistant superintending engineer, only 19 to the class of executive 
engineer, and only 38 (excluding 35 in the Engineer-in-Chief's office) to 
the class of assistant engineer, making a total of only 59 transferred 
officers appointed to junior engineer's classes, as against 313, recently 
increased to 357, engineers in the Post Office. This witness had been 
placed in the class of inspectors in the Post Office, and was in receipt 9 
9s. 6d. above the maximum of his class. He retained a personal max 
mum of 70s, and could rise by promotion to £200 without further e& 
amination, but hc had suffered by the transfer in prospects of promotion 
and rate of increment, and would much prefer to return to the conditions 
under the Company. He urged that a telephone engineer could easily 
acquire the knowledge necessary for telegraph work ; that it would be 
possible, and would to some extent meet the grievances of the trans- 
ferred engineering staff, if the staff on telephone engineering work in the 
Post Office were kept distinct from those on telegraph engineering work ; 
that those who were assistant engineers under the Company should all 
have been graded as chief inspectors or assistant engineers in the Post. 
Office, and not below these grades, as had been done in some cases: 
that engineers under the Company should have been, in some case, placed 
in the class of executive engineers in the Post Office, in others, placed 
above this class: that as the National Company's business was rap y 
expanding until three years prior to the transfer, the charge of the Clee 
trical plant was entrusted to a young statf who were afterwards pror 
moted : that even now none of this staff were over 35 years of age : and 
he complained that the exchange electrician, who was equivalent to Tue 
sub-engineer of the outside staff under the Company, had been placet s 


the class of inspector. } 
LI , . -* : 1 o 

A description was given to vour Committee of the organisation ont S 
nim was 


engineering work under the National Telephone Co.. and a cl 
made that the engineering staff transferred from the National Tel phone 
Co. should enjoy the same terms of employment in the Post Office with 
regard to promotion as obtained under the Company. It was state 
that all the higher appointments under the Company were invariably 
chosen from the Company's own staff, and that no technical examination 
of any description was required ; that it would not satisfy the staff ! 

the age limit for the examination for assistant engincerships Wer 
abolished —they desired the examination abolished, not the subject? oe 
examination changed; and that a highly educated class, differing d 
that of the ordinary mechanic, had been attracted to the electrica 

engineering branch. A claim was also put forward that in al] cases 9 

vacancies for promotion in the Post Office telephone service veas p 
service in telephone work should be the first consideration, and tha 


by both staffs. | 
Post Office should have been deferred till after the transfer. 


further urged that the electrical staff under the National Company 
formed the recruiting ground for the highest posts in the service, but had 
been classified with officers in the Post Office who are not considered 
suitable for promotion to the highest posts. The maxima of skilled 
workmen Class I., skilled workmen Class II., and unestablished skilled 
workmen are 45s., 36s. and 29s. 53d. respectively in the provinces under 
the Post Office, as against 50s. a week under the Company. Although 
it was admitted that the percentage of officers under the Company re- 
ceiving 50s. a week was low, it was stated that some of the officers classed 
as une-tablished skilled workmen had taken up positions as engineers 
with other companies abroad on pay ranging from £200 to £400 a year ; 
that the electrical staff would find no difficulty in getting outside em- 
ployment abroad, but that owing to the telephone being a monopoly 
there would be difficulty in this country. Attention was also drawn to 
the fact that a large number of these officers had been placed in classes 
in which the maximum rate of pay is less than that which individuals 
received from the Company, and that, though the electrical staff of the 
Company were divided into classes, in practice an officer passed auto- 
matically from one class to another without any barrier. 

It was urged that the hours of duty for men engaged on clectrical work 
of the telephone system should be reduced to 45 per week exclusive of 
meal time on the ground that the hours of duty under the National 


Telephone Co.varied from 45 working hours in London and Glasgow to 
It was stated that under the Post 


50 hours elsewhere in the provinces. 
Office the hours had been increased to 504 with à pro rata increase of 


wave; 45 hours without the allowance would be preferred: that the 
average wage on Post Office scale worked out to 29s. per man per week, 
and was utterly inadequate, while the average wage under the Company, 
omitting learners, was 36s. 71d. ; and that 90 men of the electrical staff 
of the National ‘Telephone Co. had left the Post Office service ; that the 
National ‘Telephone Co, did not require the passing of any examination 
for promotion, and that it would be unfair to impose such an examination 
on officers transferred: that, owing to the restriction of development 
since 1908. the National Telephone Co.'s staff had already suffered from 
stagnation of promotion, and that in the Post Office examinations no 
account is taken of experience and efficiency, A claim was made that 
the annual leave for all members of the electrical staff with more than 
two vears’ but less than five years! service, should be I4 working days, 
and after five years’ service 21 working days. 

The Post Office stated that the scales under the Company for the four 
main grades of the electrical staff, viz., exchange inspectors, instrument 
inspectors, chief clerks and fitters, except for a slight difference as regards 
titters in London, approximated fairly equally to the Post Oftice scale 


annual lcave is 12 working days after a qualifving period of two ns 


Claim was made for a 48-hour week, exclusive of meal times, and that 


National Telephone Co. should be paid for time lost through bad weather 
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service in the National Telephone Co. should count; that the number of 
grades in the supervising engineering staff should be reduced, and that 
the supervising engineering staff below the rank of suporintending 
engineer should be divided into engineers or electricians, according as 
they deal with outside or instrument plant, and should not be transferred 
from one to the other, and that they should be yr wded into local engineers 
or electricians on a scale of £100, rising by £10 to £250, assistant engincers 
or electricians on a scale of £270 by £20 to £390, and engineer or chief 
electricians on a scale of £415 by £25 to £515; and it was suggested that 
in other Government depirtments higher pay was given in many cases 
to officers with no special technical skill. Reference was also made to the 
pay given by Corporations to their civil and electrical engineers. 

A witness, representing 322 transferred supervising officers, now in 
the Engineering Department of the Post Office, complained of the vagaries 
of the classification of the transferred staff, and that the Post Office staff 
i . Complaint was 


hid received an undue share of superior appointments 
also made that, owing to the Post Office having dated the promotions 


resulting from the reorganisation of their staff to July 31, 1911. the pre- 
transfer staff obtained six months’ seniority over the transferred staff 
whose appointments dated from Jan. 1, 1912. Claim was also made that 
the minimum scale of supervising officers should be higher than that of 
the maximum of the officers supervised, and that the supervising officer 
should not perform more than a 42-hour weck. This witness urged that 
promotion from the lower grades to the more responsible positions should 
not be subject to any examination or the production of a certificate ; 

and he contended that the imposition of an examination militates against 
efficiency—that the opinion of the superior officer is a better test for pro- 
motion than the production of a certificate, and that there would be no 
objection to requiring a testimonial from the head of a technical institu- 
tion in place of a certificate, or any test of fitness by examination in 
practical work and subjects. 

The Post Office replied that the discrepancy between the proportion 
of higher posts allotted to the pre-transfer and transferred staff in the 
engineering districts was largely due to the fact that under the Post Office 
system responsibility is concentrated in a few of the higher engineering 
posts, while under the Company it was divided amongst a number of 
heads of small sections; that there were 52 engineering districts outside 
London under the Company, compared with 14 under the Post Office ; 
that any comparison made between the National Telephone Co. and the 
Post Office was vitiated by the omission of reference to the trunk tele- 
phone and telegraph systems of the Post Office; that until the recent 
reorganisation of the engineering department the telegraph work was 
the more predominant factor, but that now the reorganisation is suitable 
for the combined work of telephone and telegraph; that the skill re- 
quired for telephon? engiieering was not greater than for telegraph 
engineering, and that many of the staff will be employed on both. Further, 
that the metropolitan engineer and the metropolitan electrician under 
the Company had been graded as assistant superintending engineers in 
the Post Office, and where the responsibilities of the heads of the separate 
engineering and electrical departments, as in the Company's districts, 
though narrower in range, approach to those of the Post Office executive 

that two metro- 


engineer, appointments to this rank have been made: 
politan assistants, Class I., on 50s. a week, rising to £164 a vear, have 


been placed in a class on 30s. rising to 55s.; that local inspectors on 
s^ales of £146 to £271 had been classed as chief inspectors on a scale with 
a maximum of £200; that an exchange electrician receiving £142 and 
on a scale of £100 rising to £250 is now a chief inspector on a scale of 
£170 to £220; that in fixing seniority of the transferred and pre-transfer 
staff, service with the Company would be regarded as service on corres- 
ponding duties in the Post Office; that any anomalies between the 
classification of officers in the provinces and in London wer» due to 
differences in organisation between London and Provincial service, both 
under the Company and under the Post Office; and that the hours of 
duty of chief inspectors, as a rule, do not exceed 42 per week. 

The report contains much interesting matter relating to the female 
employés in the Telephone Department which we are unable to give, 
but in view of the Home Office (Factories Department) rules as to the 
employment of female labour it is interesting to read that a claim was 
made for a 42!-hour week, that no duty should be spread over a period 
exceeding 10 hours, and that the female telephonist should not, as a rule, 
be kept on duty after 8:15 p.m. It was stated that under the Company 
the net hours of duty were 48 in London and 45 in the provinces; that 
female telephonists at the Gerrard Exchange (London) work as late as 
10:30, and in some, but not many, provincial exchanges as late as 9:30 
or 8:15, and in Dublin 10 p.m. A claim was made for a weekly half. 
holiday and that a rest period should be allowed to supervisors 

The Post Office replied that, with the exception of one or two cases 
which are to be terminated shortly, telephonists in the provinces are not 
employed after 9:15 p.m. [!! 

COMMITTEE'S RECOMMENDATIONS AX p REMARKS.— The original under- 
taking of the Post Office towards the staff transferred from the National 
l'elephone Co. is that read ont by the Postmaster-General to the House 
of Commons on Aug. 9, 1905: “ Subject to the other provisions of this 
Memorandum, the Postmaster-General will take into the service of the 
Post Oftice the servants and officers of the Company who have been not 
less than two bears continuously in the service of the Company on 
Dec. 31, 1911, and such officers and servants shall enjoy the advantages 
and be subject to all the conditions of the rank or grade to which they are 
admitted in the same manner as other officers and servants of the Post 
Office in that rank or grade." This undertaking follows generally the 
recommendation of the Select Committee of the House of Commons on 


the Telephone Agreement. 
Another undertaking, read out on Aug. 9, 1905, by the Postmaster- 
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General, had regard to the pension rights and carried out the recom- 
mendation contained in para. 31 of the Select Committee's "eport. This 
recommendation read as follows: ** We recommend an undertaking by 
the Postmaster-General that no servants of the Company taken over by 
the Post Office shall suffer by this transfer whenever it takes place—i.e., 
that the employés taken over shall have the option of either continuing 
on the same terms as to pensions which they now enjoy under the Com- 


pany or adopting the superannuation terms and conditions of the Post 
The undertaking of the Postmaster-Gencral and the 


Office service." D 
recommendation of the Select Committee that no officer should suffer 
loss by the transfer were confined to the subject of pension rights. It is 


obvious, therefore, that ever since August, 1905, the prospects of the 
's employés after Dec. 31, 1911, were to receive 


National Telephone Co.'s 
the usual Post Office terms of their class or to find themselves o'her 


employment, and that all promises of increased wages or other im proved 
conditions made by the Company to take effect after 1911 were promises, 
in the knowledge of ev erybody concerned, incapable of fulfilment. 

At a later date, in the covering Memorandum of the Telephone Transfer 
Act, 1911, a further promise was made in respect of the Company's 
employés as follows : ‘xcept in the case of any persons whose salary 
may have been abnormallv increased bv the Company during the two 
years preceding the transfer, the initial rates of pay under the Post Office 
will not be less, and in many case will be greater, than those paid by the 
Company." After this, in a letter of Dec. 22, 1911, the Postmaster- 
General made a further concession to the transferred staff as follows : 
" Where it can be shown that individuals in the Company's service are 
borne upon classes whose maxima are normal, operative and definite, 
such maxima will be retained after the transfer as a personal arrange- 
ment, and the officers concerned will proceed to them by such annual 
increments as in the opinion of the Postmaster-General are justified. 
With rgard to the scales of pay announced by the Company so recently 
that it is a question whether they can he held to have become normally 
operative, and to maxima which have been of an indefinite nature, it 
will be necessarv to examine after the transfer any evidence adduced as 
to the nature of the maxima in question before a decision can be arrived 


at concerning them. 
The cumulative effect of these concessions is that the National Tele- 
phone Co.'s employés joined the Post Office on either their former scale 
of wages or on those of the corresponding Post Office classes, whichever 
benefited them most—a remarkably liberal arrangement. The com- 
plaints made against the execution of this arrangement are that many 
of the officers have lost prospects of advancement, and that many have 
been placed in a grade of Post Office servants lower than that to which, 
having regard to the character of their duties, they ought to have been 


admitted. 

The first of these complaints, which was largely based on a classifica- 
tion published by the Telephone Company late in the vear 1910, only a 
year before the transfer, and therefore to the knowledge of all parties 
incapable of taking full effect, your Committee consider to be unfounded. 
Ever since August, 1905 (as already observed), the prospects of the ser- 
vants of the Telephone Company were to become Post Office servants on 


Jan. 1, 1912, and to accept Post Office conditions from that date—neither 
more nor less ; and this, and more than this in some instances, they have 


received. 

As regards the second complaint, owing to the fact that the organisa- 
tion of the Telephone Company was not identical with that of the Post 
Office, niany of the Telephone Company servants were performing duties 
not wholly identical with those of any class of Post Office servant, and 
it has been in some cases a matter of real difficulty to decide in which 
particular class an ex-telephone servant should be placed. It must not 
be forgotten tha‘, while fe would be unjust t» the transferred staff to 
place them too low, placing them too high would involve an injustice to 
the pre-transfer Post Oflice staff, whose prospects of promotion would 
thereby be materially damaged. Your Committee have ascertained that 
the classification of the members of the transferred staff has received the 
most careful attention of the Post Office, including consideration by a 
committee of which three of the ex-Company's officers were members, 
and that every effort has been made to place each transferred officer 
in his proper place. 

Your Committee are of opinion that storekeepers in charge of some of 
the larger stores under the Company might have been more prope rly 


graded as skilled workmen, Class L. and recommend that in carrying 
out their recommen lations in regard to the staff in the Engineering 
Department the classification of these officers should be reconsidered 

No clear case where the undertakings of the Postmaster-General have 
not been carried out has been brought to the notice of your Committee, 
and they are satistied that the classification of the transferred officers 


es been carried through fairly. 
Your Committee. therefore, are of opinion that the staff transferred 


from the Telephone Company have no ground of complaint with regard 
to the transfer, and as they will share in the advantage of any recom- 
mendations made by the Committee for the whole body of the Post Office 
servants, your Committee make no further separate recommendations 
as to this portion of the staff. 

Your Committee recommend that the revision following on their 
recommendations, except where otherwise provided, should come into: 
force not more than six months after the presentation of this report ; 
thev desire to make it clear that the recommendations as to each class, 
including the general recommendations in their particular application 

aken as a whole: and they wish to make 


to the various elasses, must be t 
it clear that no recommendation contained in this report. should be 


interpreted as involving anv compulsory reduction in the wages or 
increment of any full-time officer at present in the service. j 
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THe Peinciptes oF Automatic TeLerHony. By W. Atkins, Tel:phone Engineer, 

G.P.O. Fully Illustrated.  Weuriy ready. 

ELEMENTARY THEORY OF ALTERNATING CurFRENT Worxinc By Capt. G. L. Har. 

RE. Numerous diaerams. Pric> 3s. 6d. nett. 

THE ALTERNATE-CURRENT TRANSFORMER IN THEORY AND Practice. By Prof. J. A. 

Fleming, M.A., D.S., F.R.S. VOL. l.—12s. 6d. post free, abroad 13s. VOL. 1I. — 


12s. 6d. post free, abroad 13s. 
Tug ErgcrgiC Arc. By Mrs. Ayrton, M.LE.E. Price 12s. 6d. nett. 
THE Two-Tone VIBRATING TRANSMITTER AND CABLE INDUCTIVE SIGNALLING. By 
Edward Raymond-Barker. Price 15. nett anc post free. 
Tug RATING oF ELECTRIC LIGHTING, ELECTRIC TRAMWAY, AND SIMILAR UNDERTAKINGS. 


Bv W. C. Bond, M.I.E.E. Price 2s. 6d. nett. 
Evectric LAMPS AND ELECTRIC LioHTING.— By Prof. J. A. Fleming. 6s. nett. 
ELEgcTRICciTY METERS: THEIR CONSTRUCTION AND MANAGEMENT. By C. H. W, Cer- 

ha'ài. Profusely illustrated. Price 9s. nett. 

By Prof. S. Lemstrom. Illustrated. 3s. 6d, nett. 
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NOW READY. 


Vol. LXXI. of “ Tas ELECTRICIAN." Bound in Publisher's covers, 


Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LXXI., price 2s. ; post free, 2s. 3d. 


THE INTERNATIONAL RADIO-TELE- 
GRAPHIC SITUATION. 


As we predicted, the shareholders of Marconi's Wireless 
Telegraph Co. have unanimously and practically without 
discussion approved and confirmed the directors’ proposal 
to issue 500,000 new £1 ordinary shares at a premium of 
£2. 5s. each, primarily to enable the Company to pav the 
Cie. Universelle de Télégraphie ct Téléphonie Sans Fil, the 
French owners of the Goldschmidt patents, £600,000 for 
their patents for the whole world, with the exception 
of the interior of Germanv, on which, we understand, 
the German Government have the option. The chief 
propertv of the Cie. Universelle is the Goldschmidt alter- 
nator, a device which may prove epoch-making as a 
factor in the long-distance transmission of messages. Ít 
may be, of course, that other high-frequency alternators 
will be devised or perfected, but at the moment the Gold- 
schmidt machine is the onlv one that has come into great 
prominence. If, as seems likely, its development and use 
is to be monopolised by a group of clever financiers, the 
emplovment of this machine in the general working of radio- 
telegraphv is hardly likely to be open to all the world on such 
reasonable terms as might otherwise have been the case. 
The fact that so soon after the ratification of the Marconi 
Agreement bv the British Parliament the Goldschmidt 
patents should have passed to the Marconi Company will, 
we think it will be agreed, justifv the view postulated by 
THe ELECTRICIAN, and held by all who are outside the range 
of influence of the parties to the said Agreement—that, 
unless something is done quickly to prevent it, the acquisi- 
tion bv the Marconi Company of all rival methods of long- 
distance radio-telegraphic transmission is only a question of 
a short time and is a real danger. It seems to us, therefore 
(and we have given careful thought to this question from the 
point of view of radio-telegraphic industry and development), 
that the time has come for a wider view of this question to be 
considered. We desire it to be clearly understood that in 
what follows our remarks apply exclusivelv to long-distance 
radio-telegraphy (and telephony) as applied to inter-State 
communication. 

As is well known, the International Bureau of the Tele- 
graph Union has been established at Berne (Switzerland) for 
many vears, and is officially representative, telegraphically 
and telephonically, of all the great nations of the world so 
far as international working and administration is con- 
cerned. This Bureau has very important functions (some 
of them radio-telegraphic), and it is worthy of consideration 
at this stage whether it cannot be made to form the nucleus 
of an organisation having for its object not only the regula- 
tion of radio-telegraphv under the Radio-telegraphic Con- 
vention (this it alreadv possesses), but also, bv means of an 
International Committee or Commission, the consideration 
of all new apparatus and methods for international use. If 
all radio-telegraphie development can, bv a process of 


)-TELE. 


oe 


Ons Wins 
‘ally with: 
OIN. propi 
premiun - 
to par th 
ans Fil c 
DIL UAT fe 
except: 
inderstar: 
The e 
ndr ate 
ME d 
SIZES, I | 
[Ferd 
he do 
ito 2; 
and 
UNE 
[ax 
TIED 
e (e 
nee 


ee L 
hn: 


101 


THE ELECTRICIAN, OCTOBER 24, 1913. 


absorption, come under the control of a single company, | the need of any one country or class; they are of universal 
importance, essential to the progress of civilisation, whether. 


worth exploiting from the point of view of the interests of | in peace or war, and any monopoly created artificially by 
that one company. An invention may be of value com- | mere commercial astuteness must assuredly prove a set. 
petitively, but the company may prefer simply to purchase | back to progress. We regard the Marconi-Goldschmidt 
it and do nothing more. That policy, however good it may | “ deal " as a set-back of this character ; and we must blame 
be for the company, is bad from the point of view of | the English Government, with a great and scattered Empire 
advancing an industry. in its keeping, for not possessing more farsightedness than 
Our suggestion is that the International Bureau shall be | to allow, by its inability to grasp the predominating features 
given the right internationally to have all such inventions | of the radio-telegraphic situation, this latest Trust scheme 
placed before it, and that the nations of the world shall have ; to succeed. Such slackness will bear bitter fruit, as it may 
! have a disastrous effect upon the free development of a 


all such inventions for Governmental use at à price which 
shall be decided by, say, a sub-committee and be subject to | great discovery. 


the right of appeal to an international court to be created. 
The rights of user other than for international working REVIEWS 
woul S | owners of tent or patents, and ! i 
uld be reserved to the owner the pa dt B t | (Coples of the undermentioned works can be had from Tug Et.EcTRICIAN Offices, post 
would be as marketable a commoditv as now. If some free, on receipt of published price, adding 3d. for books published under 2s. Add 
“ 10 per cent. for abroad or for foreign books.) 


then new ideas will be exploited only in so far as they are 


such course is not adopted, it is inevitable, under existing Em 
conditions, that all likely inventions will be bought out, for | The Design and Construction of Steam Torbines: A Manual 
for the Engineer. By H. M. Manris. (London: Longmans, 


development or smothering as the case may be, by a com- Green & Co.) Pp. v..-372, 258. net. 
Tlus is à comprehensive and important treatise on the design 


pany which is—and, in fact, must be—governed by purely 
financial considerations, these considerations taking the | of turbines of both the impulse and reaction types. It is to a 
great extent based on articles which Mr. Martin has con- 


form of profit-earning and financial manipulation. The | 8" 

arent Marconi Companv is, and must be, outside any other Honc nM ne peara To OUR o. On conte) 

p Ni e es AE dead " Engineering." The descriptive portion of the book is 
chiefly confined to the latter half, and is accompanied by many 


kind ‘of influence. Nay more, there is the best of evidence 

that monopolistic methods of the Trust order are in process | excellent illustrations, some of them verv fully dimensioned. 

of evolution. The parent has also its offspring to consider. A chapter on Rotating Discs is included, but, apart from this, 

This offspring is becoming numerous, and is asserting its M attention is devoted to the calculation of the strength of 
ie several parts of a turbine or to determinations of the 


place in the market for industrial securities. Shareholders | stresses induced. 
in publie companies have, of course, and most properly, The earlier portion of the book deals with the turbine as a 
the dividend side of business in view, and only such action Su dish for the BUR du arae E work. 
TET . . Much of the matter 1s original, and the methods etermining 

on the part of their directors which serves to consolidate "SEC BM p wi EE MEA 
l bol. | ab: the main dimensions of turbines of various tvpes are worthy ol 
their financial interests and make the dividend-earning | close study. The influence of certain factors on the efficiency 


capabilities of their property secure for all time will receive | is investigated. In Chapter XIV. the mathematical analysis 
becomes somewhat involved. Throughout this portion of 


favourable consideration. There is a distinct danger that : 
| the book there is a tendency to use approximate PV calcula- 
tions to the exclusion of the more accurate and, to some, easier 


this very proper and very natural course will hamper the 
development of what promises to be one of the most im- | methods involving entropy. 

portant of all electrical applications. In view of the fact | In the preface the author explains that he has adopted the 
that all other forms of international telegraphy and tele- Js E prd. without T proof, important ids and 
ony are under international control (this control bei: ormule in a shape convenient for immediate practical applica- 
phon; ( rol being tion, 1n the behef that the demonstrations will be more 


focussed at Berne), we consider that our proposal for the readily followed by the reader after he has been impressed with 
the utility of the result. In following such a plan it is still 


establishment of an International Commission at Berne to 

which all inventions for the improvement of long-distance possible to show the relation of formulze to one another, and to 
. = . . . E e ll $ l 19. a d i S ! 7 * i 

(as distinguished from local or national) radio-telegraphic all attention to the fundamental principles involved. In the 
work before us, however, the author discards any attempt 


communication might be submitted would work to the | at a logical development of the theoretical portion of the 
subject. After a reference in Chapter I. to the development 


of the steam turbine from the water turbine, and a differentia- 
tion between types, the second chapter opens with the formula 
v—224., u. 
The derivation is not given, and u is called the * heat drop,” 
but is not further defined except as a quantity to be reud from a 
Mollier diagram. From the following page the reader gathers 
that wis that quantity of the total heat, originally possessed by 
steam, which is converted into kinetic energy in a frictionless 


general good. 
Is it too much, therefore, to ask that the world's states- 


men should look at this matter from all sides ? Inventions 
like those of Dr. GoLDScHMIDT may have a commanding 
influence on future developments of radio-telegraphy (and 
possibly telephony) if their use is unhampered, and we 
consider that the time has come when this aspect of such 
vastly important questions should receive the fullest atten- 
tion from the Governments of the world. It so happens 
that the medium for this attention 1s ready at hand at 
Berne to enable such matters to be dealt with svstematic- 
ally, scientifically, and with due regard to their impor- 
tance to all the nations. Long-distance telegraphy and 
telephony in their highest interpretation have ceased to be 


nozzle. 
A Mollier diagram is then supplied, and a numerical example 


worked out. The idea of the availability of heat for conversion 
into useful work 1s also referred to. 


The formula v—96-2/V Ap 
next calls for attention. It is introduced for the purpose of 
finding the velocity of steam when the heat drop is too small to 
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and conciseness. The book is thus one for the engineer im 
actual practice or for the student in the laboratory who has 
already a good general knowledge of the subject. 

Practically the whole range of measurements, from those of 
capacity, inductance and wave length, to the efficiency of a 
transmitter and receiver, 1s treated by satisfactory and modem 
methods. Among other interesting methods of investigation 
which are somewhat out of the ordinary run we may notice 
that for the measurement of iron losses at high frequency. 
Since Goldschmidt and others have shown us that in practice 
these may be reduced to manageable dimensions, the quest'on 
of the employment of iron in parts of high-frequency apparatus 
from which it has hitherto been rigorously excluded has become 
of interest, and the elaboration of suitable exper mental 
methods for determining the actual losses, a matter of real 
importance. Another useful feature of the book is the number 
of practical methods described for the standardisation of the 
various measuring instruments. The range and efficiency of a 
wireless station is also dealt with, and the gist of the latest 
researches and methods of measurement is given in a convenient 
form. The book concludes with several graphic tables, 
showing the values of the reactances of various capacities for 
different wave lengths and other similar data. The style, 


printing and illustrations are excellent throughout. J. E.M. 
By R. 


Die Elektrischen Einrichtungen der Piseubshnen. 
Baver, O. PnRascH and O. Wenr. 3rd edition. (Leipzig: A. 
Hartleben.) Pp. xxiv.4-432. M.6. 

This book contains in a concise form a description of the 
working of the various electrical apparatus used on railways. 
It deals from this point of view with telegraphs, signalling equip- 
ment and telephones, while an introductory chapter on mag- 
netic and electric phenomena, and a concluding chapter on the 
care of apparatus, complete the book. It is a little difficult to 
criticise a book which deals so exclusively with German 
practice, but it is well written and should be very useful to 


-— —— 


be measured with accuracy on the Mollier diagram. An 
unsatisfactory attempt is made to establish this formula by 
means of an ideal indicator diagram for a cylinder. It is 
unsatisfactory because it is based on the not self-evident 
proposition that “If in place of expanding in a cylinder the 
steam expands through a frictionless nozzle, it still does the 
same amount of work.” 

After some remarks on adiabatic expansion, the chapter 
concludes with an explanation of the action in a convergent- 
divergent nozzle. In connection with the latter the mathe- 
matical deduction for the limiting velocity at the throat is 
fully set out, although, in accordance with the author's plan, 
it should certainly have been relegated to a later chapter. 
Enough has been said to show that the sequence of the work is 
one of practica] utility rather than of logical deduction from 
first principles. 

In a work of this nature it 1s important that the fundamental 
formule should be firmly established both experimentally and 
theoretically, and in this connection we would refer to what is 
perhaps the most practically important expression in the book, 


namely, that introduced on page 50 in tlie form 
2 [32 
iD] Dn J 
0 

This merely means that the product of the number of moving 
rows and the square of their mean peripheral velocity is 
selected as a coefficient; and a curve is supplied (Fig. 43), 
from which the efficiency ratio of a turbine having any given 
coefficient may be estimated. It would have been a simple 
matter to have deduced, for a reaction turbine, a formula of 
the above form from first principles. The side of the equation 
represented by 4 would then have retained its true significance, 
and some justification would have been obtained for giving 
particular values to it. 

From this equation and the accompanying curve it follows 
that two large Parsons turbines running at the same speed of 
revolution and having the same value of / are equally efficient, 
although one may be of small diameter with a large number of 
rows of blades and the other of large diameter and correspond- 
ingly fewer rows. This is one of the premises which we would 
like to have seen supported by a considerable amount of 
experimental evidence. 

The practical value of curves such as the one given in Fig. 43 
can scarcely be overestimated, and we hope that at some 
future time this portion of the work will be amplified. 

In Chapter XI. the effects of tip clearance are described. 
Mention is made of some experiments on the leakage of steam 
past the tips of Parsons blades, but the description is scarcely 
sufficient. How many rows were provided ? Were they 
moving or fixed ? From the results it is deduced that " the 
leakage flow cuts straight across the tops of the blades, and is 
not sensibly deflected by the main flow." If this be true the 
steam which leaks past the fixed blades in a turbine will strike 
the backs of the moving blades and exercise a retarding effect 
upon them. The loss due to this cause appears to be neglected 
by the author, although it would be at least as large as that due 
to leakage past the tips of the moving blades. 

The volume is excellently printed, indexed and bound, and, 
containing as it does the views of one who has mede 2 very 
close and careful studv of the subject, we feel confident that it 
will command the attention and respect of all who are practically 


J. M. 


railway men. 


The Mechanical Engineer's Pocket Book of Tables, Formule. 
By D. K. CLARK and H. H. P. Powres. “th 


Rules and Data. S. 
edition. (London: Crosby Lockwood & Son.) Pp. xxxii, + 704. 


4s. 6d. net. 
This edition does not differ much from the former issues of 


this well-known work, except that the matter has been brouglit 
up to date and certain sections have been enlarged. Some 
useful information has been added on the metallography of iron 
and steel and upon Diesel engines and steam turbines. These 
will be found particularly useful at the present time. 


A READING OPTOPHONE. 
BY E. E. FOURNIER D'ALBE, D.SC. 


Summary.—An apparatus is described, depending on selenium for its 
action, by which letters on a transparent ground can be recognised by the 
sounds that result in a telephone, By this means the blind are enabled 
to read matter suitably prepared by listening through a tele phone. 


Last year I described* and exhibited at the London Optical 
Convention an apparatus for converting light into sound by 
means of electrica! effects, and proposed the name ~“ optophone ” 
for such an instrument, as its primary object is not to transmit 
sound by means of light (photophone), but to " see ” bv means 
of sound. [n that original apparatus, two selenium " cells j 
formed two arms of a Wheatstone bridge arrangement. and the 
equality of their resistances (ard hence, of their illumination) 
was tested by means of a telephone in the “ galvanometer 
branch," the current through this branch being periodically 
interrupted by clockwork. The apparatus enabled totally 
blind persons to discover the whereabouts of windows, lights 
and bright objects by the ear alone. 

The new “reading optophone," which was shown to the 
honorary graduates and other British Association visitors at 
Birmingham University on September 11, is a further develop- 
ment in the same direction. In this case, however. the light 
used is itself intermittent, and is indicated in the telephone by 


interested in turbine design. 
Radiotelegraphisches Praktikum. Ry H. Reis. 2nd edition. (B.r- 
lin: Julius Springer.) Pp. xii. +220. M.R. 

The second and enlarged edition of this exceedingly useful 
book will be heartily welcomed bv every radio-telegraphist, 
for there is no other publication on the subject which contains 
in so comparatively small a space so much that is essential to 
the everyday tests and measurements which he has to carry 
out. It is not a descriptive text-book, although different 
forms of apparatus are shortly described where necessary. 
nor is it an instal'ation handbook giving details of the con- 
struction and operation of wireless stations. It deals in fact 
almost solely with methods of electrical measurement, and 
in this it fulfils its purpose with lucidity, comprehensiveness 


* “ Physikalische Zeitschrift," 13, p. 942, Oct. 1, 1912. 
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means of the current fluctuations due to the intermittent 
illumination of the selenium. 

It is well known that the conductivity of selenium is capable 
of following fluctuations of light with extreme rapidity, as 
shown by the successes already attained in the photophonic 
transmission of speech. The “instantaneous " change of con- 
ductivity under the action of light is approximately linear,* 
so that the amplitude of oscillation, with a given intensity of 
light, is nearly inversely proportional to the frequency. This 
would mean that in converting light oscillations into telephone 
sounds the higher notes would be feebler than the lower ones. 
But this is largely counterbalanced by the resonance of the ear 
and of the telephone membrane, and it is found in practice that 
the maximum audibility occurs somewhere about a frequency 
of 1,000 waves per second. 

The reading optophone consists essentially of a selenium 
preparation illuminated by a line of light broken up into dots. 
The light of each dot is intermittent, and each dot has a diffe- 
rent frequency. Thus, in one apparatus actually constructed, 
the frequencies of the eight dots composing a line 8 cm. long are 
in the ratio of the numbers of the diatonic scale, viz., 24, 27, 
30, 32, 36, 40, 45, 48. Large type printed on gelatine or other 
transparent material, when interposed between the source of 
light and the selenium, breaks up the line into dots differing 
in tone according to the shape of the letter, and with a little 
practicé the letters of the alphabet are easily recognised and 


“ read “ by the ear. 
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DIAGRAM SHOWING GENERAL ARRANGEMENT OF Dr. FOURNIER D'ALBE'S 
READING ÜPTOPHONE. 


The arrangement adopted is shown in the diagram. The 
line of light is furnished by an Osram “‘ striplite " of 100 c.p., 
which is concentrated by means of a cylindrical water lens upon 
a revolving perforated brass disc provided with erght circles 
with the numbers of holes specified above. The disc is spun at 
about 20 or 30 revs. per second by means of an electric motor. 
The line of dots of eight different frequencies exists, therefore, 
just at the surface of the brass disc. As it is not feasible to 
bring the transparency to be “ read " into contact with the 
brass disc, the luminous dots are transferred to the upper side 
of a wooden partition by means of a set of glass rods with flat 
ends embedded in the wood opposite the luminous dots. The 
flat ends of the rods are flush with the surface of the board, and 
the transparency can be safely and conveniently slid across 
them. 

The selenium bridge Se is mounted above the transparency 
with just sufficient clearance to allow for free displacement. 
The luminous dots transmitted by the type or other trans- 
parency impress their frequencies upon the selenium, and the 
latter gives a musical note corresponding to each dot, even 
when the beams of light overlap on to the same portion of the 
selenium. When that occurs with neighbouring notes, “ beats" 
are heard, just as they are when neighbouring notes on the 


piano are struck together. 
* Fournier d' Albe, “ Roy. Soc. Proc." A 89, p. 79, 1913. 


Since the only thing perceived is the alternation of the light 
and darkness, and since that takes place hundreds of times E 
second, the effect of light is instantaneous, and the “ lag ” 
inertia so unpleasantly associated with selenium is asd 
absent. 

The smallest type successfully read so far is an inch high, 
photographed white as a transparency. But it is quite un- 
mistakable. The two vertical strokes of H or M give a chaos 
of notes, the middle stroke of N gives a falling gamut, the three 
horizontal strokes of E give a chord, and the curved lines of O 
and S give characteristic flourishes of sound. The alphabet of 
capitals can be learnt in about an hour, and once the sounds 
are learnt, the process of reading may become as rap:d as that 
of reading by sight. 3 

The selenium bridges used have a high resistance, amounting 
as a rule to several megohms. They require an E.M.F. of 
1,000 volts for the best results. The telephones used were a 
pair of 4,000 ohms each. 

Since type of any size whatever can be put into the shape of 
a white-on-black transparency by means of photography, and 
simultaneously reduced to the proper size, the reading of type 
by the blind is now reduced to a matter of photography. This 
has over the Braille type the advantage of being generally 
legible, though it is doubtful whether in the matter of cost the 
optophone can as yet compete with raised type. 

It is obviously desirable that ordinary black-on-white type, 


printed on paper, should be read optophonically. Some ex- 


periments I have made in this direction are very encouraging. 
A strip of slate long enough to cover the line of dots was cut 
out and perforated with holes so as to let the upper ends of the 


glass rods project just beyond its surface. 


over the wooden 


wards on the glass. The white paper produced a chaos of all 


as the black letters were passed over the rods. But the loud- 


; ness and distinctness so obtainable were greatly inferior to 


what they are by transmitted light. Still, the solution is there 
in principle, and it is only a matter of making the type smaller 


and the effects louder and more distinct. 
be able to read everything as well as the sighted. 


Needless to say, any succession or combination of musical: 


notes can be picked out by properly arranged transparencies, 
and I have succeeded in transcribing a number of musical 
compositions in this manner, which are, of course, only avdible 
in the telephone. These notes, in the absence of all other 
sounding mechanism, are particularly pure and free from over- 
tones. Indeed, a ° : musical optophone," worked by this inter- 
mittent light, has been arranged by means of a simple keyboard, 

and some very pleasing effects may thus be obtained, more 
especially as the loudness and duration of the different notes 
is under very complete and separate control. As this, however, 

was not the immediate object aimed at in devising the opto- 


phone it need not be further enlarged upon here. 
a 


THE ELECTRIC EQUIPMENT OF THE NEW BUILDING 
OF THE INSTITUTION OF CIVIL ENGINEERS. 


The electric lighting and power equipment of the recently erected 
premises of the Institution of Civil Engineers should be of interest to 
electrical engineers, not only because all the equipment is of the most 
up-to-date kind but because this new building will form the head- 
quarters of the oldest engineering institution in the world. The 
building itself is the latest of the many quarters used by the Institu- 
tion at various times since its foundation in 1818. The first of these 
was in Buckingham-street, Adelphi, in 1820, a move being made to 
Cannon-row, Westminster, in 1834. In 1838 premises in Great 
George-strect were acquired, and a number of extensions were after 
wards made on the same site. On this particular site recently being 
acquired by the Government the present position in Great George 


street was obtained, and the building here described, with its mag- 


nificent architectural features, was constructed. 


The slate was. 


covered with selenium and sensitised. A glass plate was laid 
“ reading desk " and the glass rods, and a. 


printed advertisement of large tpye was placed face down- 


the notes, which broke up into more or less well-defined notes 


The blind will then 
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The frontage of this building is on two streets, 150 ft. facing Great 
‘George-street and 100 ft. Prince's-street. A total ground area of 
21,000 sq. ft. is covered by the building. Steel-frame construction is 
employed throughout, with Portland stone facing, arranged according 


-- -—— eee -m 


to the architectural style of the Renaissance period. 


Beneath the ground floor of the building are a basement and sub- 
basement, and into a meter chamber situated in this sub-basement a 
Service from the Westminster Electric Supply Corpn. three-wire 
400-volt to 200-volt mains is run. Here the supply is split up into 
five main circuits, comprising one 400-volt circuit for large motors, 
two 200-volt circuits for small motors and two 200-volt circuits for 
lighting. On one side of the chamber are arranged the switches, 
fuse and supply company's meters for cach circuit, while on the 
other are the main iron-cased switches and fuses for the installa- 
tion. From here all circuits rise to main distribution boards on the 
floors above. The lighting mains rise to 16 distribution boards 
located in different parts of the building, having a total capacity of 
144 5-ampere circuits. The actual number of lamps installed in the 
building is about 1,000. These cre metal filament lamps with en 
average wattage of 25. The lighting of the building from the three- 
wire svstem may be said to be divided into halves as regards the 
locality of the rooms. These halves are placed on either side of the 
system, no inter-running of circuits being necessary to obtain a 
balance, as the use of the installation is evenly divided. A service 
of 2,000-volt 83 ^. alternating-current from the London Electric 
Supply Co. is also led to a 2,000-100-volt transformer in the sub- 


basement, from which a circuit is taken to the lecture theatre for 


experimental purposes, and is there tapped from a 30-ampere con- 


Fic. 1.—V1EW oF Main Entrance HALL, FROM ENTRANCE TO BUILDING 
the wall panelling at the side of the lecturer's bench for employing elec- 


nection box. The wiring throughout the building is run in screwed 
conduit, which was first fixed in position, the leads being pulled 
through afterwards, The section boards placed at various points in 
the building are of cast iron with double porcelain enclosed fuses and 
a single-pole knife switch for each current. 

Turning to the lighting features, the illumination of the main 
entrance hall is effected by means of ceiling light fittings, cach com- 
prising a cluster of four 40-watt lamps enclosed in a moulded glass 
bowl. These are shown in Fig. 1l. They are placed at four equi- 
distant points round the centra] well that ascends the full height of 
the building. Along the gallery which surrounds the entrance hall 
are placed four similar fittings at convenient points. while at the top 
of the first flight of the main staircase which rises on the left of 
the entrance hall there is à newel pillar fitting on either hand, 
having a cluster of three 25-watt lamps enclosed in an opal globe 
Other lightsin the entrance hall and neighbouring corridors are a bronze 
fitting, of the same ty pe as those in the hall proper, which overhangs 
the doorof the smoking room, and a number of small bronze fittings. 

In the first floor hall at the topof the main staircase clusters of three 
enclosed lights are hung at various points in the surrounding gallery, 
while from the central dome in the roof of the building is suspended a 
semi-indirect illumination fitting containing 60 40-watt lamps, under- 
hung by a coloured semi-transparent shade. This electrolier is experi- 
mental,and will later be replaced bya permanent fitting. From a smaller 
roof dome overlooking t he staircase well, is suspended a 10-light bronze 
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finished chandelier. This fitting is chain-suspended, and has four 
arms, each carrying two single 30 c.p. enclosed lights. Two torch 
pattern single lights are placed centrally above and beneath the 
horizontal arms. 

The two principa! rooms of the house—the great hall which is to be 
used for the Institution examinations, meetings and receptions, and 
the lecture theatre—are entered from this floor, the door of the great 
hall being centrally opposite the staircase well, with the lecture 
theatre entrance on the left. On the right of the staircase on this 
floor is the door of the library. 

Thelighting of the great hall 1s ettectea at the present time by three 
bronze finished 40-light electroliers. The hall is 99 ft. long by 45 ft. 
broad ; the height of the ceiling is 45 ft. These electroliers, which are 
suspended 24 ft. above the floor level are fitted with 30-watt lights. 
They are temporarily installed only, to obtain an experimental idea 
of the lighting effect given by them before making a permanent arrange- 
ment. The switching of these lights is accomplished by two groups 
of six flush-type tumbler switches, each fitting being controlled in 
three sections. The permanent. installation of electroliers for this 
room has been‘carefully provided for in order to save the expense of 
erecting scaffolding to fix them at a height of 45 ft. The lowering 
gear which will be used for inspection of the fittings when installe:l. 
has already been fixed and an opening cut in the ceiling beneath each 
pulley. This gear, which is at present covered by a wooden dummy 
plate, will allow the crown plate and plug contact device of the per- 
manent electrolier to be drawn up from the ground and bolted 
from above on to the frame work provided for it without further 
interfering with the ceiling surface. i 

Cornice lighting is used for the main illumination, the 
lamps being placed in a cornice round the upper part of 
the room at a height of about 20ft. from the floor. This light 
is reflected by the whitewashed moulding above the cornice, 
no metal reflectors being used either for the direct or indirect 
rays. The lamps, which are of the tubular bayonet catch 
type, are laid along the cornice in sections of tubular 
conduit’ about 10 ft. in overall length. These groups of 
lamps are fed by flexible leads and plugs from flush type 
sockets set in the cornice. The total number of lamps 
used for this purpose is 186 of 20 watts each, and they are 
controlled from two points, one at the door of the theatre 
and the other in the lantern chamber. 

In order to provide light for reference to papers or, for 
taking notes during a lantern demonstration, four 5-ampere 
mercury vapour tubes are installed in an enclosed space 
above the glass dome which forms the centre of the roof 
of the theatre. The dome being of stained glass, these 
lamps are concealed during the day, and when lighted throw 
quite sufficient light for reading small print whe: all 
the cornice lighting is switched off, and do not interfere 
with the lantern projection. These lamps are connected 
in series of two across the 200-volt supply, and are con- 
trolled from the lantern chamber. In the left wall of 
the theatre is a square opening, leading from the lantern 
operating chamber for projecting slides on to a scree.1 oad 


the right-hand wall. 
Two 30-ampere metal connection boxes are contained in 


trical demonstration apparatus. One of these ison the 200-volt con- 
tinuous-current motor service, and the other on the 100-volt 83 ~ 
alternating service already mentioned. The boxes, which do not 
require opening in any way, contain double-pole switches, operated 
from outside, as well as fuses and terminal blocks into which any 
leads may be inserted and clamped from beneath by insulated 
turnscrews. 

Contained in a specially constructed cavity the full length of the 
cornice is a system of chain gear operated rollers for letting down 
diagram screens, These are operated by hand chains in each corner 
of the room, and work a driving shaft extending the full length of the 
wall This is provided, for each length of roller, with dog clutches. 
On the 60 ft. wall, four sections of roller are arranged, which are free to 
revolve upon the driving shaft until engaged by the clutch gear. 
which is in each case operated from a small inspection cupboard 
accessible from a passage at the back of the wall. The operating 
lever when disconnecting any particular roller engages a pawl an 
ratchet wheel to prevent back running of the roller by the weight of the 
diagram blind. This blind is provided with laths on which dia- 
grams may be pinned. Diagram rollers are also provided beneath 
the cornice of both the 40 ft. side walls each in two lengths. It 18 
proposed to operate the lantern screen, which is not yct installed, 
on the roller principle by a motor control from the lantern 


chamber. 
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The library (Fig. 2), which is entered from the right of the main 
staircase, is a room about 125 ft. in length and 25 ft. broad, having 
an enlarged bay at either end. The bookshelves are ranged through- 
out its length on either side. Seven centrally hung electroliers, 
giving semi-indirect illumination, are placed at intervals of 30 ft. 
along the room and at a height of 12 ft, above floor level. These 
fittings consist of nine 30-watt lamps, each contained in a prismatic 
glass bow! with a gold finished setting about 5ft. in diameter. Each 
electrolier is gold finished. In each end bay a heavier type multi- 
light fitting of bronze finish will be hung. Beneath a shelf gallery, 
which runs the length of one side of the room, are single light ceiling 
fittings with white enamelled shades, while at the base of the shelves 
are a number of 5-ampere sockets so that portable lamps for shelf 
searching can be employed. 

On a floor immediately above this is another library used for 
storing old editions. "This room is of the same width but shorter 
than the other, and is glass-roofed. The lighting is effected by four 
three-light direct illumination fittings with opal shades, suspended 
along the centre of the room. In a bay at one end is hung an eight- 
light bronze-finished chandelier. Next to the library an ante room, 
entered from the corridor outside, contains a similar eight-light 


A committee room, entered from this lesser entrance hall, is hand- 


somely illuminated from two ceiling cabin fittings placed down the 
centre of the room. Each of these contains six lights above a 
prismatie bowl with gold finished setting. 

The motors used in the building include on the 400-volt circuit 
three 94 H.P. motors for the passenger lifts, one 19 H.P. motor for the 
goods lift, and two motors of 5 H.P. and 8 n.P. respectively for the 
intake of the Plenum ventilating system, and one of 8 n.r. for the 
exhaust of the same system. On the 200-volt motor circuits will be 
two 1} H.P. motors for the service lifts and various small fan motors. 
Vacuum cleaner plugs are also installed throughout the building on 
the 200-volt mains for the use of vacuum cleaners of the portable 
type 
_ JThe lifts uscd include two in a twin lift shaft for passengers on the 
north-east side of the building, and a single passenger lift at the south 
side. These three lifts, which are of the automatic control type, and 
carry ]3 cwt. at 150 ft. per minute, contain a time-limit device by 
means of an oil dashpot on the controller, by which it is impossible to 
recall the cage from any floor, to which it is proceeding, to any other 
floor until a certain time interval has elapsed after it has reached its 
first destination. By this means time is allowed for the passenger 


| Wooden di: chandelier beneath a glass-domed roof. The corridor leading to this Wan 

levice of tie = 
und ani t 
without ft 


luminata. « 
Upper gat 
loor. Ths: 
yve the ot 
rect of Iie 
bayonet”. 
Is of tus 
ese M 
m fuse T 
er of i7 
ind thes? 
the ts 


pers eU 
Meanie 
lased 
f the ^ 
lass, f 
te] TEX 
whe. . 
Inte 
onm 
afe be. 
Wai 
la - | bots iu. | ! 
3 1 M e - Ex - > 
> o " a - = LJ € = (7 ~ — 
— eee ee a A —À 


| . "Wo ant 
B. OER 


^ 
e | 
E ; 
P. 


| 


—— ~u 
maa a 


uc 


f 
m 
^ M 


T 
b 


2, T e 
- E . T. x E P 1 9t. a 
-* p ha . 
"5 4 Sn : iw 1 3 ; 
| - - * : 
E e - Atai e RES 


E 
Fic. 2.—ViEW or LIBRARY FROM Nort END. Hic. 3.—ViEw or MAIN Sramcasg rrom First-Froor LEvEL. 


to operate the gates for alighting before the lift starts off on a 
new journey, Position indicators with three lights are also used on 
cach floor, indicating * lift available,” “in motion” and “at floor." 
By this means there is no danger of attempting to open the lift door, 
which is of the enclosed type, until the lift is in position. 

The goods lift travels from the sub-basement to the top of the build- 
ing, and carries 30 cwt. at 120 ft. per minute and is hand controlled. 
Two l ewt. service lifts operate from the kitchen at the top of the 
building, one to the first floor and the other to the ground floor. These 
have been specially designed to particulars gathered from a large firm 
of caterers by whom such lifts have been used fora considerable time, 
and they fultil all requirements for this class of work. 

It may be mentioned that owing to the architectural features of the 
building the electric lighting installation is unique, by reason of the 
lack of any symmetrical foundation on which to base the position of | 
the lamps, or even, in fact, to standardise any particular shape or | 


upper library terminates in a gallery round the centre well of the 
, building immediately beneath the dome. This gallery is lighted by 
: small chain suspension single lights contained in prismatic globes of 
an urn shape, each fitting being silver finished and suspended at the 
centre of four archways formed around the gallery. Three similar 
fittings in gold finish illuminate different parts of the top corridor. 
The reading room, which is entered on the right hand of the 
main entrance hall, is lighted by five three-light cluster electroliers 
beneath green and opal glass shades. These fittings, which have 
been transferred from the original reading room of the Institution, 
are placed one in the centre of the room and four at symmetrical points 
around it. A second reading room, leading from the first. and also 
entered from the main hall, contains a centre 10-light semi-indirect 
electrolicr, having a prismatic glassware bowl, also provision for a 
further electrolier not yet installed at either. end of the room. 
Besides these, wall sockets around the room will provide connections 
for movable standard and table lamps. A corridor, extending 
from the further end of the main entrance hall, leads to the 
Prince's-street entrance, and is lighted at that entrance hy a ceiling 
fitting of similar design and finish to those in the main entrance hall, fittings. o , 
| 


ly i 


size of fitting for much more than three consecutive points. The 
position, however, has been met most successfully, resulting in a con- | 
sequently elevating effect of contrast in illumination and design of 
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- A private telephone communication system in the building is so 
arranged that from four of the principal departments any of 13 minor 
departments can be called. 

We have to thank the Secretary of the Institution of Civil Engi- 
neers for giving us permission to describe the electrical features of 
the new building and to take photographs. Mr. Monkhouse, con- 
sulting engineer for the new installation, spent a great deal of time 
explaining the features of the installation to our representative, for 
which we also wish to thank him. The main contractors for the work 


were Messrs. Malcolm, Allan & Co. 


energy will cost them so much per annum plus 0-5d. per unit, which is a 


totally different thing.” 
September 19th.—'* Mr. Moore evidently does not understand that the 


individual price to each of my consumers shows adifferentaverage." [And 
Mr. Bowden accuses me of indulging in misstatement and word-twisting 


so that discussion becomes impossible. ] 
These are only a few of his illogical statements and contra- 


dictory absurdities, but your columns are too valuable to waste 
more space upon them. It is only too painfully obvious that 
Mr. Bowden has mancuvred himself into an impossible position 
and rather than risk further exposure by a tactical and 


measured withdrawal he prefers a precipitate retreat. 
In his last contribution he tells your readers that I have 


stated that it is impossible to improve upon the present ortho- 
dox methods of charging. Yet so far back as August Ist I 


CORRESPONDENCE. 


— o 
THE POINT FIVES—A FINAL REPLY TO MR. HORACE distinctly and emphatically stated that, in my opinion, the 
BOWDEN. tariff question, and in particular a possible improved method 
of charging, was the most important matter that supply engineers 
Can anything be more 


had to consider at the present time. 
grossly untrue and unfair than Mr. Bowden's mis-statement ; 


but it is no use pursuing further such an antagonist. What 
you have had the courtesy to describe as an interesting dis- 
cussion Mr. Bowden describes as a fiasco. I almost think Mr. 
Bowden is correct. It is to be hoped that when next the 
question is discussed the Point Five Association will in their 
own interests ask their brilliant hon. secretary to take up the 
cudgels on their behalf. 

In conclusion, notwithstanding anything Mr. Bowden may 
have said to the contrary, allow me to assure him and all the 
members of the Point Five Association that I have never had 
any intention to attack them, only a desire to criticise. a Very 
different thing. To criticise is to pick faults; to attack ts to 
The former was my only 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: On turning to the (Correspondence Columns in your 
last issue I was surprised, when I read Mr. Bowden's latest 
contribution to the above subject, to find that he had ter- 
minated the discussion, and that the contribution in question 
was nothing more than a personal denunciation of myself and 
all who dare to suggest that there is any other possible solution 
to the tariff question than that put forward by the Point Five 
Association. That he should have adopted these tactics does 
not surprise me at all. From his first actual contribution to 
the discussion proper it was onlv too obvious that whether or 
not the policy of the Point Five Association be right or wrong, 
in Mr. Bowden they had a very inefficient advocate. Reasoned 
argument, scientific deduction and forensic acumen were con- 

make a hostile onslaught upon. 
object. It is patent to all, moreover, that there is much to be 
said for the policy as carried out by certain of its members to- 
day, but that it is even in their case as much a matter of expe- 
diency as anything else, [ venture to suggest. A speculation 
in profits, where much capital is available, may in certain cases 
he justifiable. I venture to suggest, further, that they have 
adopted it as a means to an end, viz., to enable them to over 
come and evade some of the ditliculties which supply engineers 
have to contend with in municipal undertakings, but that 
certain smaller undertakings who are represented in the Asse 
elation having works costs approaching Rd. per unt can 
afford to sell at 05d. is not, ] state. a sound commercial or 


spicuous by their absence. 
I do not suggest that Mr. Bowden has other than a sound 


knowledge of the Point Five policy. At the same time I had 
never dreamt that there would be such an utter collapse on his 
part. It is not even an orderly retirement from the discussion. 
It can only be described as a precipitate scuttle. That this 15 
in any way due to the fact that the case of the Point Fives is a 
bad one I am not so foolish as to suggest, for undoubtedly there 
is a good deal to be said for their policy (with certain reserva- 
tions). They have, at least, been first in the field with a new 
tariff scheme, and they deserve the thanks of all those who 
deshe to see the real advancement of the electrical industry 
and supply business. No. it is not due to that. Tt is due to 
the Jack of those qualities already mentioned im the member 


TU l `| engineering proposition. 
who rushed in to hammer down all eriticism and scoff out of 


In closing allow me to thank you for the courtesy extended 
to us in throwing open your columns to the discussion, and to 
assure the members of the Point Five Association that I have 
never desired to cast ridicule upon their policy or themselves, 
far from it. Mv original contribution was inserted more in the 
spirit of levity than anything else, a fact vou vourself were good 
enough to point out, with the hope that ] might succeed m 


drawing one or other of its members into the open.—I am. &c., 
A. NicHoLs MOORE. 


Borongh Electrical Engineer- 


court all possible alternatives. 

Judging by Mr. Bowden's last contribution he evidently 
thinks that bombastic rhetorie is an efficient substitute. In so 
far as it applies to me personally I can afford to treat it with 
the indifference it merits, but ] cannot allow this correspondence 
to close without, even at the risk of reiteration, turning the 
limelight once more upon his more illozical and dogmatic 


assertions. He now says “there is nothing to answer ^ ; that 
] have put forward no statement or suggestion which is worthy Newport, Mon., Oct. 20. 
Whether this be so or not. 


ELECTRIC COOKING: COMPARISON OF COSTS 
BEFORE AND AFTER ADOPTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


of one moment's consideration, 
allow me to quote from some of his own previous contributious. 
and these are only some of his special tit-bits. The dates refer 
to the particular issue of vour paper in which they appear :— 
August. Ist.—" In an industrial area, with a cooking load having a 
diversity factor of 20, the station lead factor is 200 per eent, and thi 
probably ex plains the reason of the low charge being proflahle” 


September Pith. —" 1 adinit that a load factor of 200 per cent. is; of 
So Mr. Bowden evidently is content to accept a 


Nin: With reference to vour comments and Prof, Morris’ 
further remarks on the subject of electric cooking. I shall 
be glad if you would print. the following reply: I quite 
agree, that in a household fortunate. enough to possess a do- 
mestie service, the saving in such labour can be counted a money 
saving and that such saving should be credited to the cost o 
electrical energy. If, however. you will refer to my letter of 
September 23rd, you will observe that ] ignored the saving ul 
domestic service because at least 90 per cent. of homes have no 
domestic service and obviously vou cannot save on that which 


course, paradacteal,” 
paradoxical load factor as the very bhely explanation of profitable low 


charges. ] 
August. Ist.—° I consider that. prices should be governed by the re 


duction in cost of production.” 
August ]st.—" Í do not consider that the works costs of anv under- 


taking constitute the basis for fixing charges. 
September 19th,—" It must be obvious to everybody that running 


costs can have no possible relationship to works costs 

Annual Report, page 6.—" The decrease in gross protits is easily ex- 
plained by the increased cost of coal, running cost of coal, wages, &c.7 
[1 refrain from commenting on the above series of hopeless contradictions, 


does not exist. 
1 . . e * i 
This is a very important point. as the arguments in support 
of electric heating. cooking and hiehtiny must be such as a 
ad 


It is quite beyond me.] 
appeal to families whose incomes amount to about £25 per he 


September 1oth.—" I do not offer my consumers energy at 07]. per 
unit plus an annual tixed charge. I tell my consumers that. electrical 
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| First Cost of | Energy consump- | Annual charges, Units Cost of energy | Total cost, 
Make ne set of | tion, in watts. a RICE C EE CE CE required per annum at annual 
: TS in E i elements, '—————— cues Sinking Interest | Festes is Total to cook Id. per unit and | charges and 
"inf. o; Max. | Min. | fund. at 4%. s ora" | 5 1b. meat.| 600 Ib. meat. energy. 
i : 
— — =e ——— ———— S| — ee —Ó— M — o —M ———— E M M — Un 
A 5.513 0-55 ! 80 | 300 | £O0-468 £0-2253 © £0375 | £1-066 0-800 £0-400 £1-466 
B 1200, 840 ^ 1,700 400 0-041 0-418 1-680 3-060 1-775 0-887 3-056 
C 3-00 25 | — 600 300 — 0252 (120, 1250 | L622 | 0673 0-337 1-959 
p EE | ]-55 i 1.500 120 0-651 | 0:310 1-550 2-511 1-687 0-843 3-354 
E &10 | 03 — , 1500 | 700 — ! 0428 , 0304 ^ 00:5 | 070; | L687 0-813 1-550 


per annum if the load obtained is to approach in magnitude 
that now held by the gas companies. 


] vive below some further figures showing the annual charges 


"UNE h must be covered by the rental obtained by hiring out 
stoves to the consumers. The sinking fund contribution has 
been calculated on the assumption that the lifeof the stove is 10 
years. Theannual charges for renewals have been calculated on 
the assumption that the life of the element is equal te the period 
for which the maker's enarantee holds with the exception of 
maker “ B." where the life has been taken as five years as no 
figure for the guaranteed life was available No doubt the 
average life of an element will be greater than that guaranteed 
by the makers, but if the latter are not willing to take the risk 
involved in extending the period of the guarantee, then still 
less is the electrical supply engineer justified in taking the risk 
by assuming a lower annual charge for renewals, 


From the table it will be seen that whereas one stove could 


be hired out at 1Hs. per annum, another should not be hired out 
at under £3 per annum. Furthermore, the table shows how 
unsound 1t would be to let out the stoves on lower rentals than 
those shown in the hope that the energy charge would be sutli- 
ciently large to swamp anv deficit on the annual charges. The 
table also suggests the desirability of considering whether a 
fixed charge per annum could not be made to cover both the 
annual charges and the cost of energv.—1 am, &e., 
West Haling, Oct. 21. F. Mvnruv. 


SYSTEM “A ONDE UNIQUE” OF THE SOCIETE 
FRANCAISE RADIO-ELECTRIQUE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In reference to the articles of Prof. Howe and Mr. 
Béthenod, I beg to draw the attention of your readers to a 
short discussion concerning this subject which will appear m 
the next volume (Band VII., Heft 5) of the “Jahrbuch der 
Drahtlosen Telegraphie.” There cannot be the slightest doubt 
that Prof. Howe is perfectly right, and that the statements 
and claims of the so-called “Systéme à onde unique " are 
based on a fallacv.—I am, &c., 

Zürich, Oct. 18. 


—— ee ———— — ——— —— eee —— — 


pr. G. EICHHORN. 


ELECTRICAL WINDING GEAR AT SOUTH KENMUIR 
COLLIERY.* 


BY W. M. DUNN. 


The author began by saving that he wished to make it clear that he 
did not intend to make any general claims for the electric winder 
under all conditions and least of all to make any general estimate of 
savings to be derived from winding by electricity. Every case 
should be carefully considered on its own merits. Given favourable 
conditions, combined with a low price for electrical power, it could be 
shown that electric winding could be performed as safely and at no 
greater cost than with steam. [In how far other advantages inherent 
to electric driving, such as saving in labour and in space, might turn 
the balance in favour of electricity, he would leave that to the 
mining experts present to settle. Among the points which had 
altered the conditions in favour of electrie winding during the last 
few years might be mentioned the decreased cost of electric power 

When it was determined by the firm of which the writer was a 
member to reopen and equip South Kenmuir Collicry for winding 


*Abstract of a Paper read before the Mining Institute of Scotland. 


coal a difficulty arose from the fact that the space available for 
the usual steam plant was too limited. In the circumstances 


electricity could be obtained at a reasonable figure from the Clyde 
Before anything detinite was decided 


Valley Electrical Power Co. 
regarding the winding, however, it was considered advisable to make 
an approximate comparison between the relative plants. For this 


purpose an estimated eost. was made out of a steam-winding plant 
necessary for the work, and at the same time a schedule of particu- 
lars was sent to the various manufacturers of eleetrie winders for 
their prices and guarantees. After the prices and other particulars 
had been received it was found that the cost of steam winding, on a 
basis of 110,000 tons per annum, worked out at 2-058d. per ton, 
while the electrical winding on the same basis was only 1-938d. per 
ton. Further, the estimated cost of the steam equipment was for 
good second-hand plant, while the electrical installation was new 
plant. When it was found from the comparison that electric power 
had an advantage it was decided to adopt it. and the system whic 
found most favour was put forward by Messrs. Crompton & Co., 
Chehnsford, with whom the order was finally placed. 

From tests made and figures ascertained the writer believed that 
this winding gear was capable. of winding 720 tons per shift or 
180,000 tons per annum from a depth of 76 fathoms at a total cost for 
wages, stores, power and allowances for depreciation and interest. of 
That outlay on the basis of 180,000 tons per annum 

Over à eertain period the results 
obtained were: Output of minerals, 29,605 tons; total current con- 
sumed, 26,438 units; current consumed per ton, 0-893 unit. The 
time taken to wind 17 ewt. from the 76 fathom level was 24 seconds 
plates to plates, and with 10 seconds allowed for hanking, the winder, 
if it were kept running without a halt, was capable of raising 720 tons 
from that depth in eight hours. The safeguards in the winder which 
had been installed were unique and are four in number—viz., (1) 
there is an clectromagnetic brake which comes into operation at the 
end of every wind ; (2) on the indicator column there are mechanical 
trips which come into operation immediately after the limit switches 
are tripped, and apply the mechanical brake, which is of the post 
type, by the release of a heavy weight ; (3) 3) this heavy weight is also 
released to apply the mechanical brake by means of a solenoid con- 
nected dircet on to the supply mains (this solenoid comes into 
operation in the event of the current supply failing); and (4) the 
mechanical brake is operated by means of a cramp at the engine- 


£909. 11s. 5d. 
gave a eost of 12130. per ton. 


| 


man's foot. 
In conclusion, the author said it might be stated that no difficulty 


had been experienced i in training men to work the winder—ordinary 
winding enginemen being employed—and so simple indeed was the 
operation that he (Mr. Dunn) had himself wound coal for the greater 
part of a shift. [t was also admitted on all hands by those who had 
travelled on the cage that the ride was a much more steady ono than 
that experienced with the steam winding engine. 

It was agreed to adjourn the discussion on the Paper till the next 


meeting of the Institute. 


Robust Induction Motors.—The robust nature of the 
squirrel-cage type of motor is well exemplified in the following 
instance, given by the “ Electrical World.” A 20 H.P. three- 
phase 220-volt induction motor geared to a mine pump at the 
bottom of a shaft in the mines of the Richmond Iron Works, 
Richmond Furnace, Mass., was submerged bv surface water that 
flooded the shaft during a thaw. Although 2 ft. below the 
surface of the water, the motor continued to operate perfectly, 
and at the end of two hours had pumped itself clear of water. 
It was then shut down just long enough to clean the dirt and 
chips from tlie rotor and to put vil in the bearings, after which 
it was restored to regular service again, pumping 20 hours a day. 
Its performance since shows that it was uninjured by its re- 


markable experience. 
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NEW UNITED STATES CUSTOMS TARIFF. 


Amongst the import duties specified in the new tariff approved by 
President Wilson on Oct. 3, and which supersedes the tariff fixed by an 
Act of Congress approved Aug. 5, 1909, the following will be of interest. 
to those engaged in electrical and engineering industries. 

Section 1V.—4J. Su b-section 7 provides " that a discount of 5 per cent. 
on all duties imposed by this Act shall be allowed on such goods, wares 
and merchandise as shall be imported in vessels built in the United States, 
and which shall be wholly the property of a citizen or citizens thereof.” 

It. will be noticed that electrical machinery is not mentioned specitically, 
this class of imports being covered by No. 167 of the tariff, "he new duty 
is 20 per cent. (compared with 45 per cent. under the former. tariff). 

In the following extracts the new and old rates are given, the latter 
in parentheses, The numbers at the commencement of the paragraphs 
are the numbers in the new tariff list :— 

(77) Mica, unmanufactured, valued at not above I5confs por Ib.. 4 cents por lb. ;. above 
15 cents per Ib., 25 per cent, ad val. ; cut mica, mici splittir ez, built-up mica, and all 
Manufactures of mica, or of which mica is the conmienent mat-rial ef echiel value, 30 per 


cent. ad val. ; saound mica, lò per cent ad val (5 cent to JU cents pertb. and 20 por ent, 


ad v 4l). 

(80) China and porc^lain wares of a vitrified non-alzorbent body which when broken 
Shows a vitrified or vitreous or remi vitres or semivitreous fracture composed 
wholly or in chief value ot such ware, if plain white, or plain brown, not specially pro- 


vided for, 50 per cent. ad val. (£5 jer c nt) 
(81) Earthy or mineral substance ss wholly or partially manufactured and articles and 


wares composed wholly or in chief value of earthy or mineral substances not specially 
provided Jor in this section, whether susceptible of decoration or not, it not decorated in 
any manner, 20 percent. (35 per cent at decorated, 25 per cent. ad val (45 pa cent.) ; 
unmanufactured carbon, not sp-crally provided tor in this section. 15 per cent. 120 per 
cent); electrodes tor electric. furnaces, electrolytic and battery purposes, brushes, 
plates, and disks, all the foreroine coms id wholly o1 in chief value ot carbon, 25 por cent. 
(30 per cent, and manufactures 6f carbon not spoclillv provided tor in this s Chen, 20 pot 


cent. (30 per cent), 

(82) Gas retorts. 10 percent. ad val. (20 per cent. ag val; davai tip; for burners, I5 per 
cent, (10 cents peor «ross and 15 pore nt; carbons tor electric Ip htine, wholly or partly 
finished, made entirely trem p-troleumi coke, IS e«nts per 100 tt (i35 cenis per L0 1t) ; it 
composed chi fly ot lam pblack or retort carbon, 40 cents por TOO tt. (65 cents vr 100 ft); 
carbons tor fame are lamps not specially provi d 101 and filter tubes, QO por cent; ad val. 
(35 percents vorous carbon pots forel-cthic batteries, 15 cer cent. (20 por cont) 

(84) All urticles ot: very description compos d wholly orin chist value of class. cnvraved, 
painted, decorated, orn'ancbitel coloured, stained, silvered, rilde 1, etelied, sand blasted, 
frosted or printed in any manner, or wreund (except such grindine as is necessary for 
fitting stoppers or for purposes other than orpomentationt, and all articles of every 


description, including bettl-s and bottle glassware, conip od wholly or in chief value of 
all ot t tor omne, not zpsl.lly provided tor 


plss blown either in a monld or otherwis ; | 
in this section, filled or unfilled, and wh ther th ar cont-nts be dutiiblz or tree, 45 per cent. 


(620 per cant, i 
(95) Incandescent electric light bulbs, and lamps with or without filaments (not speci- 


fied) and all elass or manutactures of lass or raiste, or of which elass or paste is the 
component material of chi-t value, net specially provided tor in this section (45 per cent 


ad val.) 39 per cont. 

(102) Chrome or chromium metal, ferrochrom» or terrochromium, ferromolvbdenum., 
ferrophosphorus, ferrotitunium, ferrotunpst n. terrovanadium. molybdentum, titanium., 
tantalum, tunesten or wolfram metal, 15 per cent. ad val. (20 to 25 per cent. ad vali; 
ferrosilicon. 15 per cent. ad val. ( £5.00 per ton to 20 per cant. ud valo; and ether alloys 
used in the manufacture of stezl. not otherwise specially provided tor, 15 per cant ad 


val. 
(105) Botlerorcther plite iron orcteel. and strips of iron erztz2l. not *peciilly provided 
sheets of iron or steel, cornmmon or black. of whatever dimensions, 


for in this section; 

whether plain, corrugpated or crimped. inclidinw crucible plate steel and zaw plates, cut 
or sheared to shape or otherwise. or unsheared, and skelp iron or steel, whether sheared or 
rolled in grooves crotherwise, 12 perc nt. (3-10 to 4-10 cent per Ib), 

(109) Sneets or plates composed of iron. steel. copper. nickel or other metal with layers 
of other meialor metals imposed thereon by torving, hammering, rolline or welding. 15 per 
cont. (40 per cent.) ; shects of iron or steel. polizhad. planished or vlanced, by whatever 
name designated, including such as have been pickled or cleaned by acid, or by any other 
material or process, or which are cold rolled. smoothed only. not polished, and such às are 
cold hammered, blued, briehtaned, tempered or polished Sy any process to such vertected 
surtace finish or polish better than the er«de of cold rolled, smoothed only, 15 per cent, ad 
val. (lJ cents per lb.) ; sheets or plates of iron or steel. or tare ors iron or steel, coated with 
tin or lead. or with a mixture of which thes: metals. or either of them. is a component part. 
by the dipping or any other process and commercially known as tin plates, terne j lates, and 
taggers tin, (13 cents per Ib.) and tis plaotez coated with metal. aad metal sheet. decorated 
in colours or coated with nickel or other metals by dipping, printing, stencilliny orother 


process. 15 per cent. ad val. 

(110) Bars and tapered or bevelled bars. mill shaftine, pressed. sheared or stamped 
shapes, not advanced in value or condition by any process or oceration subsequent to the 
process of stamping; hammer moulds or sw.ed steel, gun barrel moulds not in bars, all 
descriptions and shapes or dry sand, loam or iron moulded steclcastines, sheets, and plates; 
all the foregoine. if made by th: Bessemer. Sismens-Martin, open-hearth or similar 
processes, not contaíninv alloys, such as nickel, cobalt. vanadium, chromium. tungsten or 
wolfram. molybdenum, titanium, tridium, uranium, tantalum. boron and similar alloys, 
8 per cent. ad val.; steel invots, cowed inwots, blooms and slabs, die block. or blanks, 
billets and bars and tapered or bevelled bars; pressed. sheared. or stamped shapes not 
advanced in value or condition by any proc’ss or operation, subsequent to the process of 
stamping; hammer moulds or swaeed steel eun barrel moults net in bars, alloys used as 
substitutes for steel in the manufacture of tools ; all descriptions and shaves of dry sand, 
loam, or iron moulded castings. Sheets and plates; rolled wire rods in coils or bars not 
smaller than 20-100ths of an inch in diameter, and steel not specially provided for in this 
section; all the forecoine when made by the crucible, electric or cementation process, 
either with or without alloys, and finished by rolline, hammering or ctherwise, and all 
stecls by whatever process made contamine alloys such as nickel. cobalt, vanadium, 
chromium, tungsten., wolfram, molytdenurn, titanium, iridium, urenium, tantalum, 


boron and similar alloys. 15 per cent. ad val. (7-40 to 7 Cents per lb.: 

(113) Rivet. screw. fence. nail and other iron or steel wire rods, whether round, oval or 
square, or in any other shape. and flat rods up to 6in. in width ready to be drawn or 
roiled into wire and strips; all the foreeo'nz in coilcorctherw'se, including wire rods and 
iron cr steel bars, cold rolled, cold drawn. celd hammered or polish. d in any way in 
addition to the ordinary process of het roilire or hammering not speciali provided fer 
in this section. 10 per cent. ad valorem (3-10 to 6-10 cent per lb). provided that all 
round iron or steel rods smaller than 20-100ths of an inch in diameter shall be classed and 


dutiable as wire. 

(114) Round iron or steel wire, composed of iron. steel or other metal, except ecld 
or silver, covered with cotton, silk or other material; and all Pat wires and steel in strips 
not thicker than No. 15 wire gauge, and not exceeding Sin. in width. whether in long or 
short lengths, in coils or o*herwise. and whether roll«d or drawn thrcueh dies cr rolls, or 
otherwise produced ; iron and steel wire coated by dipping. ealvanisire or similar process 
with zinc. tin or other metal; allother wire not specially provided for in this section and 
articles manufactured wholly or in chief value of any wire or wires provided for in this 

egoing 15 per cent. (35 percent. minimum); teleprarh, telephone and 


other wires and cibles composed of metal and rubber, or of metal, rubber and other 


; ent.). 
materials, 15 per cent. (40 per cent). l Fe v 
(115) No article not srsciilly provided for in this section. which it wholly or partly 
noterne plats, or tho sheet, phita, boop, band or scroll iror or 
such tin plate, terne plate, sneet, plate, hoop, band 


section; all the for 


manufactured fom tin plat: 
steel heie.n provided for, or of which 
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or "croll iron or st«el sholl be the material of chist value, shall pav a lower rat? of duty than 
that imposed on the tin plats terne plate, or sheet, plate; hoop. band or scroll iron cn 
steel from which 3t is podes or of which it shall b» the component thereof of chief value. 
dlo No illowanc^ orr duction of duties for partial loss or damage ín consequence of 
ru: t or of discoloration shall be made upon any description of iron or steel, or upen any 
a ticle wholly or partly manufactured of iron ot steel. or upon any manufacture of iron or 


steel. 
(117) All metal produced from iron or its ores, which is cast and malleable, of whatever 


description or form, without reward to the percentage of carbon contained therein, whether 
iron or its ores, by the 


produced by cementation, or converte !, cast, or made from 
crucible, Bessemer, Clap pe Gritith, pneumatic, Thomas-Gilchrist, basic, Siemens-Martin 
or opershearth process. c by the equivalent of either. or by a combination of two or more 
of the processes, or their equivalenta, or bv any fusion or other process which preduces 
from iren or its ores ^ metal either eranular or fibrous in strecture, which is cast and 
Malleable, excepting what is known as malleable-iton caztines. shall be classed and 


denominated as steel, 

(liv) Automobiles valued at $2,000 or over, and antomebile bodies, 45 per cents 
finished automobiles velued at less than $2,000. 20 per cent. 3 valved at £1.000 or less, 
15 per cent. (45 per cent.); automobile chassis, and finished parts of automobiles, not 
including: tyres, 30 per cont. (45 per cent.) 

(125) Cast-iron. pips of every description, 12 per cent. (1 cent per lb); cast-iron 
andirons, plates, stove plates, andirors, tailors’ irons, and castings and vessels wholly of 
; all castines of iron or cast-tron plates which have been 


cist iron (8-10 cont per 1b) ; 

chisellod. drill d. machined or otherwise wlvane «d in condition by processes or operations 
subsequent to th: castine proces. but not made up into articles or finished machine parts, 
1O ter ent, £d cnt pet Ibo; castion of malleable iron not specially provided tov in this 
tion (710 cent per Iba 5 cast hollow ware, Coated, wlized or tinned, 10 per cent, ad vai 


c 


(li eente per 1b.. 

(127) Lapewolded, but -w kied, seamed or fsin‘ed iron or steel tubos, pipes, flues, or 
stays. 20 percent. (1 to 2 cents per 4b 5 evlindrieeior tubular tanks or vestele for holding 
£a liquids or other materi !, whether full or empty, flexible metal tubing or hose. not 
specially provided for in thi section, whether covered with wire or other material or other- 
wir. including any appliances or attachments aPixed thereto, 20 per cent. (30 per cent; 
welded evliniriesl furnaces, tubes er flues made trom plate metal, and. corrucated, ribbed 
or otherwise reinforced aeainzteellipoitie pressura, 20 ver cent; (2ceents per db.) 3 allother 
iron or steed tubes, finish d, not specially provided tor in this section, 20 per cent. (30 per 


cont), 

(137) Stel plates eneraved. stereotype plates, eleztrotvre plates, half-tone plates. 
phetovravure phates, photo-eneraved plates, and pl.tes of other materials eneraved for 
repune, plates ot ion oc steel eneraved or tishion «! tor ue in the production ef desanz. 
petam, or impreic lone on Lo dn thie: prec of n airut cc turine plat or other ela, lo 


pere nf. Ul val. (15 per cent, to 25 bercent, ad val), i 
(140) Screws, commonly called wood screws, made of iron or <teel, 25 per cent. ac 


val (3 conta to 10 cents per Ibe). 

(143) Aluminium. aluminium serap and alloys of anv kind in which aluminium is the 
component materialof chis value. in crude torm. 2conts por dh, (Z cents pr Ib); aluminium 
ii plates, sheets, bars strips and rode; 3! onts per Ib. (Hl cente por dbo) ; barium, calcium. 
maersdumm. sodium amd potassium, and alloys of whieh sait metals are the component 
metsridef chist valua. 25 per centi iJ cents per lb. and 25 per cent.) 

S.S 


(147) Coppa, in rolled. plates called braziers’ copper, sherti, rods, $ 
Pop por bottoms. 5 per conti (2! contr per lb; sheathine or yellow metal ot which copper 
Combenrnt Matai et chi f£ valu and not composed wholly or in part Of 1ron 


trips. pipes and 


ia ths 
utialvaniss1, S per cent. ud val (2 cents per Ibo, 

(log! Zinc in block. pier, 15 pa centi (012 cents por Ib) ; sheets, 15 por cent. (d$ cents 
per db; sine dust, 15 per ent (E! cent per Ibo; olf and worn-out zinc, ft only to be 
resmoanuficturcd (1 cent per thoy I5 pez cnt. 

(165) Steam enpines, steam locomcetives and machine tools, 15 per cant. (30 per cent.) 
moc*ane tool; as used in thie parayraph shali be held to mean any machine operated by 
oth a than hand power which employs a tool tor workin on metal, 

(167) Articles or wares not stcclilly provided for in this section. if composed wholly 
orin patot platinum, eold or ztlver. and articles or wares plated with vold or cilver, and 
Whetoer partly or wholly manufactured, SO percent. (45 per cent); if composed wholly 

ran chief value of iron, steel, lead, copper. nickel, pewter, zinc. aluminium or other 
metal, but net pleted with vold or silver, and whether partly or wholly manutactured, 
20 p^r cent. (45 por cent, 

(170) Posty. railroad. ties. and t Jer hone, trolley, electric leht and telecraph poies of 
cedar or other woods, 10 per cent. (010 per cent.) 7 

Amongst the articles included in the free list are :— 

Books and pamrhlets printed whoilv or chiefly in laneuaees other than English $ and 
all t-xt-books used in schools and other educational institutions. 

Motels of inventions and of other improvements in the arts, to be used exclusively as 
models and incapable of any other use. 

Werks of art. drawings. engravings. photoeraphic pictures, and philosophical and 
scientific apparatus brought by professional artists, lecturers or scientists arriving from 
abroad ior use by them temporarily tor exhibition and in illustration, promotion a! 
encouravement of art, science or industry in the United States, and not for sale, shall te 
admitted tres of duty, under such revulations 2s the Secratary of the Treasury sha: 
prescribe; but bonds shall b: given for the payment to the United States for such duti” 
as may be imposed by law upon any and all such articles as shall not be exported within 
six months after such importation provi ied that the Secretary of the Treasury may 1n | jo 
discretion exter.d such period for a further term of six months in cases where application 


theretor shall be made. 
Crude gutta-percha and crude indiarubber. 
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NEW BOOKS AND NEW EDITIONS. corri 


Copies of the new books mentioned below can be obtained post free from Tug ELEC? 
TRICIAN Offices on payment ot the prices indicated in parentheses. Where an asterisk 13 
added to the number 2) days will elapse before books are supplied. It is only necessary 
to specify the number when sending remittance, 

76. ° Wireless Telegraphy, and ‘Telephony Without Wires.” By CR 


Gibson. 2s, net (2s. 2d.) 
14.* " How to Make Things Electrical.’ With a series of electrical 
experiments ; a practical workshop manual showing the construction 


of various electrical apparatus and describing some interesting electrica 


experiments, $1.50 (6s. 6d.) 
By W. P. Maycock. 


78. " Electric Circuit Theory and Calculations.” 


3s, Gd. net. 

19. " Aviation.” By A. E. Berriman. 10s. 6d. net. 

SO," Cranes and Hoists.” By H. Wilda. 3s. 6d. net. 

SI. U Screw Cutting for Engineers.” By E. Pull. 2s. 6d. net. e 

82. " Principles of the Application of Power to Road ‘Transport. 
By H. E. Wimperis. 4s. 6d. net. 

83.* " Physical Measurements; a Laboratory Manual.” By Duff and 
Ewell. $1.50 (6s. 6d.) | zog 

84. ' A General Course of Pure Mathematics: From Indices to Solid 
Analytical Geometry.” By A. L. Bowley, Ts. 6d. net. SE 

85, " Experimental Science " (1) Physics; (2) Chemistry. By 5. ™ 


Brown. Os, > By 
86. “ Welding and Cutting Metals by Aid of Gases or Electricity. : 
79€. 


L. A. Groth. — 6s. net. 
87.* " The Wonders of Modern Electricity.” 


(3s. Od.) 


By C. R. Gibson. 
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PROGRESS IN GLASGOW. 


The purely Electrical Exhibition which has been pro- 


moted bv the Corporation of Glasgow, and which opencd ! 
its doors to the public yesterday, marks an advance in the | 


progress of the electricity department in that citv which 
cannot be anvthing but gratifving to its inhabitants. 
Appropriately enough the Electricity Department. cele- 
brates its majority with its electrical exhibition. It hardly 
seems possible that a public electricity supply has been 
given in this flourishing northern city for a period of 21 
vears. The original plant had a capacity of 500 H.P. only, 
now there are several stations in the citv, excluding the 
tramway power house, which are equipped with plant aggre- 
gating 50,000 H.P. ; and this is not all, for there is another 


17,000 H.P. of plant on order. Even this does not complete 


the storv as far as the generating plant is concerned, for a 
new station is to be built on the banks of the Clyde. at 
Dalmarnock, and this will have an ultimate capacity of 
130,000 H.P. The revenue from the undertaking in 1893 
was £7,784 ; in this vear of grace it stands at ncarly £300,000. 
The management of the undertaking has been such that 
the consumer has benefited all along the line. At the 
outset he was paying 7d. per unit ; the average price to-day 
is 1-268d. per unit. Nearly 9,000 motors of various sizes 
are connected to the mains, and these aggregate 60,000 H.P, 
The department has every appearance of being built up 
upon sound engineering lines, but in addition the com- 
mercial side of the undertaking has been very strongly 
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developed. This fact is made evident by the organisation 


of the present exhibition. The former clectrical shows held 


in Glasgow have brought a considerable volume of business 


to the undertaking, and in this way justified the time and 


money expended upon them. Previously they have been 


associated with gas and smoke abatement appliances. This 
vear the department has struck out upon bold lines, and 
inaugurated its own independent exhibition. This is a fact 
which will be appreciated by the firms who are co-operating 
in the displav of electrical appliances of every description. 
An advance copy of the catalogue has just reached us, and 
from this we gather that there is a thoroughly represen- 
tative collection of exhibits, and in this respect the Cor. 
poration may congratulate themselves upon the excellent 
muster of manufacturers and contractors. The show has 
been regarded as of sufficient importance for several makers 
to display for the first time a number of entirely new 
appliances, particularly for cooking and water heating. In 
à subsequent issue we shall refer specifically to the exhibits. 
For the moment we have satisfied ourselves from the advance 
copv of the catalogue that the exhibition is one of more than 
ordinary importance, and that those of our readers who are 
in a position to visit it should not fail to take the opportu- 
nitv of doing so. An excellent site has been secured in the 
Zoo Buildings, New Citv-road, and the exhibition itself will 
remain open until November 15th. Mr. W. W. Lackig, the 
Citv Electrical Engineer, and Mr. J. M. Freer, the general 
manager of the exhibition, are to be congratulated upon 
getting the exhibition open to time, and we hope that the 
results which it will bring in the wav of local interest and 
new consumers for electric service will more than exceed 
their anticipations. 


ee ee —— 


The Importance of Magnetic Losses in Iron.— An interest- 
ing calculation of iron losses is given in a recent issue of the 
" Electrical. Review and Western Electrician.” When energy 
costs only 0-25d. per kilowatt-hour, it is calculated that 
£1,500,000 is expended annually through iron core losses In new 
electrical machinery in which laminated cores are used, entirely 
neglecting the losses of the plant already existing. This 
figure is based on the estimate of a sheet-iron manufacturer that 
120,000 tons of iron sheets are manufactured annually for 
electrical use, which, after allowing 25 per cent. waste, repre- 
sents a useful output of 90,000 tons. This amount at 2 watts 
per pound core loss necessitates a total waste energy of 1.500 
million units per annum, assuming operation for only half the 


hours m the year. 
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BUSINESS NOTICES. 


We are informed by the Edison & Swan United Electric Light Co. 

that they have taken a lease of Nos. 123-125, Queen Victoria-street. 
London, E.C.. and will enter into possession shortly, when arrange- 
ments will be made for a special entrance from Upper Thames- 
street for the counter trade, and other alterations will be carried out 
which will make the large hall the largest electrical showroom in 
London. In the meantime the business will be carried on as usual 
at Queen-street and College-hill. a large stock. of Roval Ediswan 
lamps, electrical fittings and accessories being carried at these show- 
rooms, 
Mr. W. H. Mulhall. who was formerly associated with Messrs. 
Siemens Bros. Dynamo Works Dalston works as traction. lamp 
expert, has been wransferred to Glasgow branch to handle their 
general electrical business in that district. 

Messrs. Haseltine. Lake & Co. have removed to 28, Southampton- 
buildings, Chancery-lanc. London, W.C. Telephone 5611 Holborn, 

Louis A. Thomson and Kenneth W. Nield (trading as Saville & 
Walton). electrical engineers and contractors. 8. Breams-buildings, 
Chancery-lane, London, W.C.. and at Cobham and Cardiff. have 
dissolved. partnership. Debts by Mr. Thomson, who continues 
under the old stvle at the same addresses, 

Metal Filament Lamp Litigation.--We are informed by Pope's 
}lectric Lamp Co. that they have been asked for the name of their 


solicitors, with a view to legal proceedings being taken against them 
for alleged infringement 01 patent. The company notify in an adver- 
tisement that their indemnity to theie customers holds good against 


i 

all risk of action and damages, 

| Patents Development, — The proprietors of patent No. 11.155/1909. 
relating to “ Galvanic dry batteries." desire to dispose of the patent 


| or to grant licences thereunder, Inquiries to Messrs, Cruikshank & 
Fairweather (Ltd.), 65 and 66, Chancery-lane, London, W.C. 

The owner of patent No. 22.714 1910, relating to Electric motors 
for transmitting at a distance angular movements overcoming con- 


siderable resistances,” desires to work same in Great Britain. Par- 
ticulars from Messrs. Brewer & Son, 33, Chancery-laine, W.C. 

The proprietor of patent No. 1207 1904. relating to“ Improve- 
ments in electric condensers,’ desires to make arrangements for 
exploiting same, Particulars from Messrs. Wheatley & Mackenzie, 
Patent Agents, 40, Chancery-lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A mecting to receive an account of the winding up of the Batley 
Electne Carbonizing Co. (Ltd.) will be held at Prudential buildings, 


Market: place. Dewsbury. on Nov. 20, 

A meeting of the creditors of Ridings Are Lamp Co. (Ltd.) (in 
vol. liq.) will be held on Nov. Gat 9. Parr-street. Liverpool. 

A meeting to receive an account of the winding-up of the District 
Electric Co. (Ltd.) (in vol. liq.) will take place at 115. Colmore-row. 


Birmingham, on Nov. 24. 


TIL TH HTTP 
ELECTRICITY SUPPLY. 


TULIT IAEA 


EXTENSIONS. 
Bispham.—On Friday the chairman of the Electricity Committee 
(Coun, J. Beaumont) formally started a new gas engine generating 
set of 150 n.p., consisting of a National gas engine direct coupled to a 
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Bruce Peebles dynamo. 
Bolton.—-The L.G. Board have sanctioned the borrowing of £5,217 


. for h.t. mains, conduits, &c., and £2,672 for steam and feed pipes for 
the new generating station at Back-o -th’- Bank. 

Edinburgh.— On Tuesday the Electric Lighting Committee had 
under consideration the question of providing additional generating 
plant. and as to whether the extensions should be carried out on the 
vacant ground at M' Donald-road station, or whether a new station 
should be erected. A. preliminary report on the subject of a new 
station was submitted by the consulting engineer (Sir Alex, Kennedy) 
and a sub-committee was appointed to go into the merits of the whole 

question, Ín the meantime the Committee accepted tenders amount- 
ing to £12.000 for the supply of plant to meet immediate needs at 
M’Donald-road station. ]t was also agreed to supply current for 

ating at Ld. per unit to consumers outside the city 


power and he A i 
boundaries, This price is 1d. higher than the rate charged. in the 


city. 
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| Islington (London).—The Council have approved a proposal to lay 

a low-tension distributing main in Tufnell Park-road. at a cost of 
£110, and also to give a supply of electricity to All Saints’ Church, 
Tufnell Park. 


Maidstone.— 3n unopposed inquiry was held last week into the 
application of the Corporation for sanction to borrow £6.120 for 


extensions of the electricity undertaking. 
| It was stated that the total capital expended on the undertaking 


amounted to £84.482, while the total contribution from the rates was 
£4.438. There had been a considerable increase of units sold during the 
past vear compared with the previous year and an even bigger increase 
was expected this vear. Since March last the department had secured 
two very large customers, who might take 1,500,000 units per vear. It 
was proposed to purchase a new engine and generator at £4,646. The 
loan of £4.000 obtained in. 1911 had been spent on extension of mains 
and services. and it was stated that the Corporation would shortly have 
to borrow a further £4,000 for similar purposes, 

Norwich.—-On Tuesday the Council decided to apply to the L.G. 
Board for sanction to borrow £6.000 for mains and £4,000 for ser- 
vices and to the Board of Trade for consent to the laving of mains for 
extra-high- pressure supply and the erection of sub-stations. 


Rawtenstall.—-The Council have applied for sanction to borrow 
£10.000 for further extensions of the electricity works. 


Shoreditch (London).— -£6,706 is to he taken up from London 
Count y Council for mains, and the Council are to be asked to sanction 
the borrowing of £4,058 to cover expenditure on small mains ex- 
tensions and house connections. 

The Lighting Committee have reported upon an offer of the County of 
London Electric Supply Co. to give a supply of electricity in bulk. 

The company’s offer was for a load similar to what would be placed 
on the proposed new plant. at. Whiston-street, with an ultimate mini- 
mum consumption of 6,000,000 to 7,000,000 units per annum, at 0:420. 
per unit, subject to the usual sliding scale for coal: the supply to be given 
from the company's City-road station at 10,000. volts, three-phase, 30 
eveles; delivered to the Council's Coronet-street distributing centre: the 
company undertook to keep available sufficient reserve plant to ensure 
continuity of supply and to. provide duplicate cables and switchgear. 
Having received and considered the Borough Electrical Engincer's re port 
on the offer, the Electricity Committee stated that they were unable to 
recommend its acceptance, and the extensions at Coronet-street are. 


therefore, to be proceeded with. 
Walthamstow. -- Application is to be made for sanction to a loan 
of £2,320 to cover cost of mains extensions and house services during 


the next three vears. 


GENERAL. 


Aberdeen.-~The annual inspection of the sub-stations of the elec- 
tricity department took place on the 16th inst. 
After the inspection the party were entertained to a luncheon, which 
was prepared and cooked. electrically by Mr. Sherrit of the electricity 
depot. After luncheon the convener (Councillor Gibb) said that he hoped 
they had been satisfied with their lunch. and that the members of the 
Committee would give Mr. Bell an order to put an electric cooking m 
stallation in their houses, Since they took over the station in 1907 the 
out put had been going up by leaps and bounds, and they hoped that m 
the near future they would have every house in the district connected. to 
the mains. He proceeded to give an interesting sketeh of the progress 
of the undertaking, ‘There was no gas supply outside the city boundary 
on the west, and electricity had been very largely taken advantage of 1n 
the Cults and Culter districts since the Council's cheap and efficient supply 
had been available. In the Deeside and District Electri¢ Supply Ce. * 
last vear (1907) there were sold in the district 35.000 nits, but in the year 
ended duly. 1E there were sold in the five. parishes of the county 
1.1 89,200 units. ‘The supply for heating and cooking had been estem 
sively used by the inhabitants of the suburbs, 
The health of the Conyenor of the Electricity Committee was prope 
by Lord Provost Maitland and acknowledged by Councillor Gibb. Sub- 
sequently the health of Mr. Bell, the city electrical engineer, was pro- 
posed and honoured. i 
Battersea (London).--The Electricity Committee have approved 
a scheme prepared by the borough electrical engineer (Mr. E. A. Bond) 
for providing., fixing and maintaining (at an inclusive annual charge) 
are and metal lamps and installation and supply of the Decessit iv 
carbons and metal lamps and current for outside lighting. 
{t is proposed at the commencement to undertake wiring work only 
through contractors, the electricity department. dealing with the auppls 
of apparatus, with maintenance work and minor cases of wiring whic 
could not be conveniently tendered for, The Committee recommen 
that they be authorised to obtain tenders for (4) the supply of tlame a 
enclosed are lamps, metal tilament lamps, carbons, &c., (^) the n 
lation of arc lamps and (e) the installation of metal lamps and tha 
an expenditure not exceeding £200 be incurred thereon. 
Bradford. —The report. of the chairman and vice-chairman of m 
Electricity Committee (Ald. G. H. Robinson and Mr. d. Hustler? 
their recent visit to Germany, Austria and France to inspect UX 
manufacture and use of turbo-generators has now been issued. iden 
After describing what the deputation saw at works un pusseldori, 
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Berlin, Zurich, Nuremberg, Vienna, Paris and other places, the report 
states that the general conclusion come to was that electricity. was 
almost invariably generated in the form of three-phase alternating current 
at high pressure in large power stations. and that it was transmitted on 
the three-phase system, often at as high a pressure as 20,000 volts. to 
sub-stations and transformer chambers. Except in districts where 
water- power could be economically utilised, the steam turbine was alinost 
invariably used for generating electricity. The steam consumption of a 
machine running at 3,000 revs. per min, was not so much lower than that 
of a set of the same output running at 1,500 revs. per niin. as Was ex- 
pected, As a result of their tour the deputation had their opinion con- 
firmed that the Electricity Committtee were. proceeding on right lines 
with regard tothe svstem under which electricity was supplied in Bradford 
and the type of plant which was being used. 

Ellon.—Good progress is being made with the electricity supply 
scheme of Messrs. T. C, Smith & Co.. of Aberdeen. and the preliminary 
canvass of ratepavers has disclosed a keen desire to support. the 


scheme, 

Glasgow. —The Corporation notify that they 
the pressure of the electricity supply in that part of their area which 
formerly comprised the burgh of Partick from 240 to 250 volts and 
froni 480 to 500 volts, 

The Corporation intimate that they will pay to each consumer the 
reasonable cost (if any) of the change of pressure, including com pen sation 
for any loss incurred in consequence of the change. The object of the 
change is to make the pressure in what was formerly the Partick area 
iniform with what it is at present in Glasgow and what was formerly 


propose to increase 


Govan. 

Hackney (London).-—-In September the tender of Bruce Peebles 
& Co. was accepted for the provision of motor converters at three 
sub-stations, 

The Electricity Committee now report that as regards the general 
conditions of the contract it has been brought to their notice that the 
conditions as printed do not. in several immaterial points, agree with 
conditions adopted as standard clauses by the British. Electrical and 
Allied Manufacturers’ Association, and it has been sugge sted that such 
modifications should be made so as to make them in accord, Having 
carefully considered the whole of the points the Committee are of opinion 
that no objection should be taken to such modifications and they have 
decided accordingly. 

Hebburn.— The Council have decided to employ an electrical engi- 
neer to inspect and report upon the condition of the electrice supply 
mains and also to attend the forthcoming Board of Trade inquiry 
into the cause of the recent explosions of gas in street boxes, Xc. 


London's Electricity Supply.—At the meeting of the London 
County Council on Tuesday the chairman (Mr. Cyril Cobb). in the 
course of his review of the vear's work. sud that in connection with 
the important questions arising ont of the provisions of the Electric 
Lighting Acts in regard to the supply of electricity in London. the 
Metropolitan Borough Councils possessing electricity undertakings 
and the London electric supply companies were invited to discuss 
the possibilities of each individual undertaking. 

A number of the supply authorities accepted the Councils invitation, 
and the questions discussed with them fell mainly under three heads : 
(i) The present position of the respective undertakings: (ii) proposals 
in hand for the development of those undertakings; and (iii) the ques- 
tion of bulk supply. 

Moffat.—-Last week the Council considered the report. of Mr. 
W. E. Townsend on the proposal to establish hydro-electric works at 
the Well Burn, but owing to the expense involved it was decided to 
abandon the scheme, 

The report showed that the total cost of the project would involve an 
expenditure of £8,000, but owing to insufficient water power from the 
Well Burn (especially in a dry season) the cost of stand-by plant would 
bring the total eost to £9,000. 1t was, however, decided to obtain a 


report from another engineer on an alternative scheme, 
At the last meeting of Sheffield. Council the 


Municipal Wiring.—. 
eleetrie supply department submitted a tender for wiring Brightside 
baths. the work to be carried out in two sections, viz. : (1) the plunge 
bath and (2) the remainder of the baths buildings. Tt was decided 
to proceed with the first portion at a cost of £38. 17s, 

Newport (Mon.).—The Council have decided to apply for powers to 
enable them to supply electrical energy to such portions of the follow- 
ing parishes as are within a radius of 3 miles of any portion of the 
borough boundary :— 

Rogerstone, Caerleon, Malpas, Christchurch, Nash, St. Woolos, Duffryn 
and Graig. The Corporation are to be protected in a similar manner to 
tiat provided by the Electric Lighting Orders Confirmation (No. 11) 
Act. 1891, except that the maximum charge per unit of electricity may be 
increased bevond the maximum charge provided by the Act. 

The Council have also decided to apply for authority to run motor 
omnibuses, &e, 

Rothesay.—The Police Committee recommend the Council to 
adopt a combined refuse destructor and electric lighting scheme 
prepared by Mr. J. A. Robertson. M.l.1 E... of Greenock. The 


est imated cost is £13,000, 


111 


Slaithwaite.—A special mecting of the Council has been called to 
consider the question of applving for a provisional electric lighting 


order. | 
Steyning.-— Mr. Oxley. who proposes to establish electricity works 
for supplying current in Stevning, Pramber and Beeding, has asked 
the Council for authority to place poles on the highway. After dis- 
cussion, the Council decided to ask Mr. Oxley to mark upon an ord- 


nance survey map the exact spots where it was proposed to erect the 
poles when the matter will bc further considered. 

Stirling. —On Mondav the Council considered a report from the 
special committee appointed to consider Mr. G. Balfour's scheme 
for the electrification of the local tramways and for the purchase of 
the electric light undertaking. 

The Committee recommended that the Council should consider the 
question from the point of view of having to accept as alternatives either 
(a) to negotiate with Mr. Balfour for the sale of the electrice undertaking 
on condition that he provides an electrie tramway system from Bannock- 
burn to Bridge of Allan, or (5) that the Council themselves should provide 
such a tramway system. 

After discussion the recommendation was agreed to. 

Waterford.--The Corporations consulting engineer (Mr. E. M. 
Lacey) attended the meeting on Tuesday in order to supply par- 
ticulars of the proposed electricity supply scheme. It is intended to 
apply for a provisional electric-lighting order in the next session of 


Parliament. 


LIGHTING NOTES. 


Barnes.— The Council have decided that. consumers who make 
reasonable use of are lamps shall have the whole of their supply of 
current at 3d. per unit, subject to the usual discounts, 

The Council have, however, rejected recommendations to devote £50 
to purchasing and erecting 100 small enamelled iron. signs to be sus 
pended from the public lighting standards, four specially. prepared and 
illuminated signs, &c. ; and also £25 on the purchase of electric irons, 
The Highways Committee have been con- 


Battersea (London). - 
llectrieity Committee for the electric 


sidering a scheme of the 
lighting of those streets in which public lighting mains are laid. 

Under the scheme proposed the new lamps would be of the same illu- 
mination power as those used by the Council for lighting certain streets 
in Nine Elms district. and the charge would be £2. 145. 6d. per lamp per 
annum, 2s. 6d. representing repayment of cost of installation. Before 
submitting à recommendation involving the change of 295 lamps the 
Committee desire to have an opportunity of seeing how the type of lamp 
offered compares in illumination power, &e., with the present gas lamps, 
and they have adjourned the consideration of the scheme until the present 
method of lighting has been compared with the lamps at Nine Elms. 

Carlisle.—-'l'he charge for publie are lamps will be reduced to £15 
each per annum after April [ next. 

Clones (Ireland).---The Council have entered into agreement. with 
the Clones Electric Light & Power Co. for publie lighting. The com- 
pany will also supply current for private lighting and power. 


Hospital and Infirmary Lighting.— It has been decided te extend 
electric lighting. throughout. the whole of the Stockton-on-Tees 
surgical hospital. 

Ruthin Guardians propose to erect a new infirmary which will 
have an electric lighting installation, 

Wednesfleld.—l'he General. Purposes. Committee has been in- 
structed to report upon the publie lighting and particularly as to the 


advisability of adopting electric lighting. 


Workhouse Lighting.— At the meeting of the Islington (London) 


Guardians last week it was decided, on the recommendation of the 
Special Lighting Committee, to forward plans and particulars to the 
LG. Board for their sanction to the installation of electricity. for 
lighting and power in the two workhouses and school, and for lighting 


at the several relief offices and the remainder (3) of the houses at the 
receiving homes in Hornsey-rise ; and that on receipt of the sanction 


an agreement. be entered into with Islington Borough. Council to 
supply electricity at à flat rate of 2d. per unit. The Joan expenditure 
was estimated as follows: Lighting £2,710, Ss.. s £337, con- 


necting cables £205. contingencies £120, total £3.372 


The pou of the Special Electric Lighting Cates ( Ald. 
Lambert). in moving the adoption of the recommendations, said that the 
matter had been before the Board for some time. In the early part of 
last vear the Cornwallis-road Workhouse Committee decided it would be 
advisable to wire the institution: negotiations were opened up with the 
Council. and a supply was then offered at 3d. a unit. The Guardians then 
considered the advisability of adopting electric light in the three institu- 
tions, and further nevotiations were entered into and a supply was offered 
them at 2d. a unit, the lowest price ever offered by the Council for lighting, 
He said that every institution which had changed from gas to electric 
light would tell them that electric lighting had effected a saving. while 
six or seven institutions had told them that the change from gasto elec- 
tricity was the best move they had ever made, They were paying the 
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gas company £1.800 a year. Taking £500 off that for cooking left them 
with £1,300, and on the price charged by the Council they would be able 
to pay for current and to repay at the same time the loans and interest 
and still make a saving. As an instance of the saving effected by the 


change from gas to electricity, Ald. Lambert mentioned the Fever 


293 a vear for gas, but 


Hospital at Tottenham, where they were paving £1.2! 
since the adoption of electric lighting they had saved £300 or £400 a vear. 


They would also save money in cleaning and repairs. 


POWER AND HEATING NOTES. 


Electricity in Collieries. —' The sinking operations in connection with 
the new Barleyhill Colliery. near Slamannan, were recently com- 
pleted. and three seams of coal and fireclay have been pierced. 
The colliery (which is owned by the Callendar Coal Co.. Falkirk) 
will be equipped with modern electrical machinery for cutting, 


pumping. lighting, &«. 

At Messrs. Skinner & Holford's 
Sheffield. extensions of the electrical plant are being made. including 
a 750 kw. mixed- pressure turbo-generator (by the British Thomson- 


Waleswood Collieries, near 


Houston Co.) and condensing plant, 


The turbines will be operated by exhaust steam from the winding 
engines, Compressors, fan engine, &e, [t is stated that the cost of the 
production of current will not exceed 0-150. per unit after providing for 
interest and depreciation, — Electrie current will be utilised for operating 
two main rope haulave gears, each of 350 effective H.P., and for driving the 


motors in connection with the Simon-Carves coke oven plant which has 
recently been erected, "Phe consulting electrical engineer is Mr. Wie. C, 
Mountain. 

Electricity in Sewage Works. Rushden Urhan Council have 
decided to adopt electric power for the ejector plant at the new 
sewage works, 

Estimates were obtained for electric, oil and ceu: riven. plant and the 
figures were £72. bos. 6d, £78. TOs. and £45. 25. 6d. respectively, but the 
gas supply was dependent upon wavleaves and other conditions, Elec- 
tiic current will be supplied by the Rushden & District Electric Supply Co. 


Hire of Electric Cooking Apparatus.— At the last meeting of Hamp- 
stead (London) Borough Council the Lighting Committee recon- 


mended that the electrical engineer be authorised to let out on hire 
further cooking apparatus as and when required, 

The Chairman of the Committee (Councillor OT Bey EN) explained that 
the sets already authorised for use had proved very successful, and that 
the daily consumption of the ranges was estimated at. 11-16 units, or 
3.348 units per set per year, A new lamp. which was expected to greatly 
reduce the consumption of current. might be shortly on the market, 
That would have a great effect upon theirundertaking. and they must do 
all in their power to assist the working of an enterprise in which £500,000 


Was invested, 
Ald. Topp, although opposed to municipal trading, said they ought to 


do everything that was necessary to push the business. 

Ald. Freerwoon PRITCHARD said consumers had got to be taught the 
advantages of cooking by electricity. They proposed. by a svstem of 
hiring to educate the people in thei matter, and that would also be to the 
advantage of the local tradesmen, The only way to make up for any 
loss on current for lighting was to develop its use for heating and other 


purposes, The recommendation was approved by 22 votes to 15. 
Pontypridd.— Mes: Gillespie & Beales. sole wholesale: selling 


agents for "' Tricity © cookers, have recently organised a successful 
demonstration of electrie cooking with the * Tricity ` cooker. The 
lectures and demonstrations were given by Mr. F. S. Grogan, of the 
British Electric Transformer Co. who interested large audiences 


twice a day during the past week, 
TRACTION: NOTES. 


Huddersfield.—.At the meeting of the Corporation last week it was 
reported that the tramways receipts had increased by £4.029 for the 
past half-year, which was a record. 

After deducting the expenditure the surplus was £8,792, an increase of 
£5,077. The reserve fund for renewals amounted to £25,521. Ten new 
cars were on order, and it was hoped that they would be paid for if not 
from revenue at any rate from the renewals fund. 

Light Railway.—Swansea Corporation give notice of intention to 
apply to the Light Railway Commissioners for consent to the making 
of additions to lands intended to be taken under an order for which 


application was made in May, 1913. 


London County Council.--On Tuesday the Highways Committee 
reported with regard to the svstem of return fares inaugurated on 
the southern tramway system in July, 1912. 

It was stated that the number of such tickets was increasing, and that 
a very large number of high-priced tickets was being issued. indicating 
that the travelling public were prepared to ride long distances by tram- 
car. On the northern system, alse, there has been a large increase per 
cent. in the weekly average number of tickets sold. 

The Chairman of the Council (Mr. Cyril Cobb), in the course of a 
review of the vear's work, said that the tramways department had carried 
512,652,653 passengers during the vear ended March 31 last, while the 
neome from the tramways amounted to £2,251,729. The Council had 
obtained power to use trailer cars and to run cars for special purposes, 


equipment is provided on board the vessels, 
decided to insite the seamen of all nations to join in this movement. 


III 


adopt ed. 


mechanics, 
themselves to fill 1H vacancies, and they failed to qualify. 
: Á T 


as to the cost. 
current. 


The system of return fares which was in operation for some vears on 
tramway routes north of the Thames had also been applied to certain 
routes south of the Thames. An important scheme had been approved. 


and was now in hand. for increasing the capacity of the Greenwich 
generating station by substituting turbine engines for the reciprocating 


plant. | 

Sheffield. — At the last mecting of the City Council a letter was read 
from the Post Office Telegraphs with reference to the use of insulated 
wires.in lieu of guard wires at tramway crossings and suggesting 
certain swrangements.as to who should bear the cost in such eases 


The otier dt‘the Mogerfister-General was accepted. 


TELEGRAPH AND TELEPHONE NOTES. 


Municipal Telephony.—At the meeting of Hull Telephone Com- 
mittee on Tuesday the chairman (Ald. Brown) referred to the nego- 
tioations between the Corporation and the Postmaster-General for 
the purchase of the old National Co.'s Hull plant and the extension 
of the Hull licence. 

Although there was nothing definite to report. Ald. Brown said the 
negotiations had been proceeding satisfactorily, and very shortly he 
would be able to make an important announcement. Although the 
negotiations had gone alone way, he and his colleagues preferred to have 
a complete scheme, so that it might be dealt with straight off. 

Radic-‘elegraphy.-~The German authorities have, it is’ stated. 
decided to open. radio communication Nauen and 
Germany's. African colonies on May. 15 next vear. The Naucn 
station is being developed. and will shortly possess five towers. each 
120 metres in height. and one larger tower 250 metres high. 

With reference to the announcement made in our last issue that 
a meeting had heen called in London. of the National Sailors’ and 
Firemen's Union. to decide as to the union's policy in regard to the 
installation of radio-telegraphy on board all. ships, the meeting has 
duly taken place. and a resolution. was passed. unanimously urging 
members of the union at the Port of London to refuse to sign on 


hetween 


ocean- going cargo boats from May 1. 1914. until an efficient. radio 


It was furthermore 
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Australasia. --The * Australian Mining Standard " states that 
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Launceston (Tasmania) City Council recently received a report from 
its Electric Lighting Committee stating that additional transformer 
capacity and a new switehboard were required at the sub-station. 


The Committee advised the purchase of two 500 k.v.a. transformers 


and a modern h.t. switchboard, and the laving of two underground feeder 
cables from the sub-station to the area now supplied from the Albert 


The report and recommendations were 


Hall. at a cost of about £5,000, 
of a 


Launceston Council have agreed, withont the intervention 


Power-house 


wages board, to grant their emploves a 48-hour week and payment 


varving from time and a half to double time for overtime. 
and switchboard attendants are to be paid 10s, per shift. 


Acting on the advice of Messrs. Merz & MeLellan, the West Australian 


Railway Commissioner has placed. orders in London for plant. for the 
Govermment's electric power house, amounting to £188,251. 


The Commonwealth Public Service Commissioner (Mr. D. C. MeLach- 


lan) recently suggested. that. in consequence of the apparent dearth of 
competent men in Australia. a number of young men with ex perience mM 
the British telephone service should be imported in order to keep up with 
the increasing demands upon the Commonwealth Postmaster-General5 
department. Shortage of competent men had been hampering work 
in New South Wales, Queensland and South Australia. 
Opposition in the House of Representatives, during a recent discussion 
of the matter, seemed to agree that the education test (as distinct from 
the mechanical) was the great stumbling block. The “ Australian 
Mining Standard " gives particulars of the education test, which is ot & 
very elementary character, and it is stated that, although in New South 


Members of the 


Wales there are over 150 men temporarily employed on the mechanical 


work of the department, there were only 51 entrants for the examination 
held in May and June last for permanent appointments as electrical 


In Western Australia, in Mav, only two men presentet 


Parramatta (N.S.W.) is now lighted electrically by anew local compan 
Wollongong (N.S.W.) Council continues to discuss. but has not M 
The 


decided, whether to employ electricity or gas for street lighting. 


Wollongong Gaslight Co. has supplied the town for many years with not 


unqualitied satisfaction, and the Wollongong Electric Power Supply Co. 
cil appear te 


has popularised the clectric light. A majority of the Coun 
l T x i m i , Sf 
Che North Tlawarra Council. whos 


favour municipal ownership. 


municipality is between Wollongong and Bulli shire, contem plates con: 


tinuing the lighting of the main South Coast-road from its horian 
right through the municipaliev, and has appointed a committee to report 
supply the 


One or other of the collieries would probably 
Camberwell Council desires to have embodied in its Order-in-Counc 
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respecting the extension of the electric tramway along White Horse- 
road (Melbourne) towards Balwyn, a clause permitting the issue of 
through tickets to serve on the electric, horse and cable tramways. 

The electric lighting of Port Melbourne was inaugurated last week. 
T hree- phase current is supplied by Melbourne Council at the city boundary 
at 6,600 volts, 50 evcles. Several inquiries have been made by factory 
proprietors as to cost of supply for light and power: 

A sub-committee of Mount Gambier (South Australia) Town Council 
has reported on the proposal of an electric power and lighting company 
to instal electric light in the town. On a total estimated cost of £6,500 
(including power house) a profit of £1,530 per annum ix estimated, 
exclusive of street lighting. The Committee stated that there was no 
power for a private company to run a plant of its own in the town, but 
the Corporation could do so, and the matter is to be submitted to the 
rate pavers, 

Northcote (Victoria) Council recently. invited. tenders for material 
in connection with its electrie-light. scheme. 

The financial position of the Hydro-Electrie & Metallurgical Co. 
(Tasmania) has been seriously affectel by the adverse financial con- 
ditions, and the Tasmanian Government has been approached by the 
company with proposals that it should intervene. About £194,000 has 
been expended on the hydro-electric portion of the enterprise out of a 
total estimated expenditure of £262,734. and negotiations were well 
advanced for raising a further £150,000 in London when the Balkan war 


It was feared that the delay would imperil the carrving out 


broke out. 
One proposal was that the 


of the scheme within the stipulated time, 
Government should guarantee the interest on an isstie of £155,000 second 


debentures, the company to pay annually the difference between that 
rate and the 5 per cent. payable on the first debentures, as well as 1 per 
cent.. the difference between the 5 per cent. now pivable and 6 per cent. 
to which it is proposed to raise the first debentures. The Government 
also to have the call upon 20.000 n.r. at £2. 10s. per horse: power per 
annum, or at 35s. per horse-power per year if taken at the power house 
for use at the West Coast, also a prior right to purchase the hydro- 
electric and distribution scheme at cost price, plus 10 per cent. Another 
proposal was that the Government should buy the hydro-electric under- 
taking at cost price, plus 5 per cent., the company undertaking, in con- 
junction with the Government, to complete the scheme, the Government 
providing money from time to time as required. Under this proposal 
the company to have a call upon all power required up to 20.000 n.r. 
at £2. 10s. per horse-power-vear for use at its metallurgical works to be 
established at North-West Bay. 

Fourteen 2.000 kw., ten 1,000 kw. and four 500kw. rotary converters, 
and the necessary transformers, have been ordered. from Siemens Bros, 
Dynamo Works in conuection with the electritieation of the Melbourne 
suburban railways. The converters will be required to give 2,000, 1,000 
and 500 kw. respectively for 20 hours: 3,000, 1.500 and 750 kw. respec- 
tively for two hours: after a 2-hour run at the first-mentioned respective 
loads, 4,000, 2.000 and 1,000 kw. respectively for LO minutes: 6,000, 3,000 
and 1,500 kw. respectively momentarily. The transformers will be supplied 
with three-phase current at 19.000 volts and-25 frequency. They are 
oil-cooled. and the oil tanks are supplied with a pipe system through 
which the oil circulates for cooling. Six-phase current is supplied to the 
three-phase side of the rotary converters, and on the d.e. side current 
at 1,500 volts is supplied from a single commutator. The converters are 
started up from the three-phase side by an induction motor, The speeds 
are: 2.000 kw. rotary converter, 250 revs, per min.; 1,000 kw., 500 
revs. per min.: 500 kw., 750 revs. per min. 

On the St. Rilda-Brichton (Victoria) electric tramway the traffic has 


increased to such an extent as to more than cover the additional operating 
cost of the increased service, Eleven new car bodies (built in Adelaide) 


have been delivered. 
The offer of Kew Council to purchase from the Melbourne Tramway 


& Omnibus Co. the horse tramway from Victoria-street bridge through 
Kew has been accepted, and the Council is preparing a bill for authority 
to purchase and to electrify the line. 

The Councils of Fitzroy, Northeote and Preston have practically 
decided upon an electric tramway from Fitzroy to Preston, passing 
through Northcote. The cost of the line will be about £80,000. 

The Prahran-Malvern Tramways Trust has ordered from Duncan & 
Fraser 10 new bogie cars(at £815 cach), bringing the rolling stock up to 


63 cars. 

Customs Decisions.—According to recent decisions 30 per cent. 
duty (20 per cent. for British goods) is leviable upon the following 
classes of imports into New Zealand :— 

Electric syrens (with an electric motor forming an integral part of 
same), step treading of lead-filled steel for tramears and carriages, and 
spring blinds (wood) for railway and tramway cars. 

Under the Italian Customs tariff the import duty on serew sockets of 
brass, with calotte of insulating material, for incandescent electric lamps 
(dutiable as constituent parts of incandescent electric lamps) is 30 lire 
per 100 kilos (12s. Id. per ewt.) and upon air-suction electric: venti- 
lators 25 lire per 100 kilos (10s. 1d. per cwt.). 

Electric Traction in Canada.— The Canadian Northern Railway has 
placed an order with the Canadian General Electric Co. for the 
electrification of its tunnel under Mount Royal and of its terminals 
on Dorchester-street, Montreal. 

The contract (which amounts to about £100,000 in value) includes the 
supply of seven locomotives, multiple unit cars, generators, switch- 
boards, &c. The same company recently obtained an order from the 
C.P.R. for the electrification of its Castlegar branch in the Kootenay 
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district. Heavy electric locomotives are to be used in each case, and the: 
system will be operated at 2,400 volts direct current. 

South Africa.—The Governor-General of the Union of South Africa 
has assented to the ordinance authorising Durban Corporation to 
horrow a sum not exceeding £960,000 for public works during the 
next seven vears, including telephone extensions £75,000, electricity 
supply extensions £100,000, and tramway extensions £100,000, 

The ** African World " says an electric lightingscheme is proposed 
for Ficksburg (Natal Province). the cost being estimated at £8,000, 

Preliminary investigations have heen made as to the cost of railway 
electrification on the Wynherg and Sea Point lines in the Cape Peninsula, 
on the Springs- Randfontein line on the Rand, and on certain sections in 


the Transvaal and Natal. 


FOREIGN NOTES. 


Germany.-—Llectrical Undertrakings.-— H.M. Commercial Attaché 
for Germany (Sir F. Oppenheimer) has prepared a report on the supply 
of electricity in Germany by works in which private concerns and 
public bodies are jointly interested. 

The report states that the electricity works were at first private ven 
tures and they partook of the character of monopolies. "There followed 
a period of reaction in favour of municipal trading and it was hoped that 
these quasi-monopolies would be converted into a source of prout to the 
municipalities, Within recent vears, however. opinions have undergone 
further changes and the tendency is in favour of a combined system, 
under which the enterprises are managed by a company, while the interest 
of the community is safeguarded by a participation in the capital and in 
the management. This svstem has found favour with the municipalities 
and the companies. The municipalities admit that a public enterprise 
municipally managed has been found too inelastic to move as rapidly as 
modern circumstances of trade and industry may require. In the case 
of the supply of electric power especially. a great freedom in negotiating 
contracts with important Consumers has proved essential ; hard and fast 
tariffs are impracticable, because large consumers demand an individual 
treatment. which necessitates discretion, More important is the con- 
sideration that electrical works must aim at supplying the largest possible 
aren—for thus alone can electric power be protitably supplied at low 
rates—so that in many cases a stage is reached where the system ought 
to be extended beyond the boundaries of the municipality, ‘The smaller 
communities prefer entering into contracts for the supply of light, power, 
&e., with private concerns rather than with their larger neighbours, of 
whom they are jealous and suspicious. The chief inducement for private 
concerns to work electrical enterprises with a municipality as a partner 
is the greater facility thus afforded of financing enterprises of the neces- 
sary modern dimensions. Many advantages can be more easily obtained 
if the works are mixed rather than private—not only from the municipal 
authorities themselves, but also from the district. or provincial autho- 
rities, e.g.. in connection with the use of roads, thoroughfares, &e. Force 
of circumstances has again at times prompted the scheme of combined 
working is the result of a compromise, owing to the existence of muni- 
cipal works, however inefficient, which were used as a start. 

Ghent Exhibition Awards.— In our issue of the 10th inst. (p. 34) 
we gave a list of the awards to the British exhibitors at this exhibition. 
Among those to whom grand prix were awarded are Messrs. Ferranti 
(Ltd.) who obtained the distinetion for an exhibit which included, 
amongst. other gear, a high-tension three-phase 6.600- volt. ironclad 
motor panel of the totally enclosed interlocked type. 

These ironclad panels form one of the lines in which the firm have 
specialised for some time past, and they have now a complete standard 
range of such panels for all classes of high-tension work, both for motor 
control and for feeder distribution. These panels are of the interlocked 
type, de. the doors of the panels cannot be opened unless the whole of 
the accessible gear in the interior is " dead.“ Further, the oil switch 
must be open before the isolating switches can be closed, and it cannot. be 
closed unless the isolating switches are completely opened or completely 
closed. The isolating switches cannot be opened unless the dil switch 
is open, and cannot be closed unless both the oil switch and earth switches 


are open, The earth switch cannot. be opened. or closed unless the 
isolating switches are com pletely open. 


Italy.— 1m ports and Evports.—A report on the foreign trade of 
Italy for 1912 states that the imports included dynamos valued at 
£440,031, exports of the same class being valued at £82,708, lm- 
ports and exports, respectively, of steam engines were valued at 
£293,917 and £127,537, and scientific instruments £3,041,805 and 
£647,368. 

Norway.—H.M. Consul at Christiania says it is reported that a 
proposal is on foot for the erection of electrically-driven saw mills for 
cutting railway sleepers, 

Russia.—The Railway Department. of the Ministry for Ways of 
Communication is engaged on a scheme for the substitution of elec- 
tric light for the lighting systems now used on the State Railways. 
United Kingdom firms desiring to tender should notify the Minister 
for Ways of Communication by means of a petition (in duplicate) in 
the Russian language, specifying previous contracts of a similar 
character which have been executed by the petitioners, 
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the Engineers and Iron and Metal Trades and Colliery Proprietors ` 
bears evidence of careful compilation and editing. 

The Directory, which was first issued 44 years ago. has since been pub- 

Hebburn Manager's Bravery.— Recently the rescue of a woman from — lished at intervals of four years. Each edition shows an increase in 
drowning in the River Tyne was bravely effected by Councillor , bulk. an the present edition contains 1,940 pages, or 76 pages more than 
H. W. Clothier. of Wallsend. who is manager of Messrs. A. Reyrolle “its predecessor, The Directory. comprises every calling in any way 
& Co. electrical engineers. of Hebburn. Along with others, Mr. | connected with the profession, and the industries specified and connected 
; with metal, or having any connection with. or aftinity to. engineering, 


Clothier was standing on the Wallse ad ferry landing. when a woman m NE. 
: Me. Clothier imie from the first raising of the ores from the mines in this country, or their 

importation, through all the various processes to which the metals are 

subjected until the immense variety of articles composed thereof have 
No trouble has been spared 


MISCELLANEOUS NOTES. 


naned Boyle was seen to fall into the river. 
diately sprang into the river and stieceeded in rescuing her. 
Newcastle-on-Tyne Chamber of Commerce.—At the meetingof the | Peen produced in their most finished forms. 
electrical section of the Newcastle Chamber of Commerce last week | !! Hts compilation snd some idea of the time and labour consumed 
Mr. W. €5 Mountain wais chetal eliairmam of the section for the and ex pense involved. may be gained from the fact that all the places 
ee cle Ge | p s . | dealt with (over 10,000) have been specially visited, and the particulars 
ensuing year, and if was resolved that a special meeting be held to | Li LM UTE LES RAS VLC 
i l i . I ating ach firm have been personally taken by the firm's agents. 
discuss the question of tarifis for cooking. heating and lighting on the | There are separate sections for Ireland and the Channel Islands and 
a good index to towns and places. ‘The published price is 30s. net. 
Messrs. Hazell, Watson & Viney. 52. Long-acre, London, W.C. 
have recently published the * Gas Works Directory and Statistics " for 
1913-14. This is the 36th issue of the work. which has been revised 
to August, 1913. 
.OThe information given appears to have been carefully compiled, and 
in every case the latest. return available is given. In. addition to full 
matters discussed was the Electre Lighting Bill of 1913; and the com- technical and financial information about the various gas undertakings, 
mittee considered it advisable to take steps to oppose the measure, but there are also lists of chairmen, managers, engineers and secretaries and 
Another important subject of discussion has been of associations of engineers and managers. ‘The Scottish and Irish 
The | undertakings are given in separate sections, and particulars are also in- 
cluded of foreign and colonial gasworks with London offices, The pub- 


27th inst. 
The report for the past vear stated that in May. 1912, the electrical 


section of the chamber was established, with Mr. C. SN. Vesey Brown as | 
Much useful work had been and would be accomplished: in | 
considering the many questions which affected the interests of manufac- 
tiers, eontraetors and consumers, and, in addition to electrical firms in | 


Neweastle and the immediate neighbourhood, the section had the support 
Among the 


chairman. 


of all the leading electric supply companies of the district, 


the bill was dropped. 
the desirability of having a uniform taritf for heating and cooking, 
committee agreed that it was almost impossible to obtain a uniform tariff, 
but they considered that some principle might be generally agreed upon, | lished price is 10s. 6d. net, 
rhe engincers of the ere paai pliris M Sesame CU: l Rifle Club Competition.—On Tuesday a return mateh between 
asking for their opinion on the point, which is at present receiving the Siemens Dalenni Maui . , r ` Po 
EE T E RT ; ens Dalston Miniature Rifle Club and the Western Electric Co. 
at Dalston. was won by the Siemens Club. the average scores heing 
Works of Reference.—'lhe 12th edition of “ Kelly's Directory of 
JL 
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TENDERS INVITED. 


J A IATER 


Electrical and General Stores. 
The Directors of the CALEDONTAN RaAIGWAY Co, invite tenders 


for the supply of Stores for six months from June 1. 1914. 
including Telegraph Appliances, Telephones. &e., Electric 

Lighting Material and Fittings, Electric Conductor Conduit anc 
| Fittings (enamelled and galvanised), Timepieces, Tools, Bolts 
and Nuts, Ashestos and Crutta-pereha Goods, Iron. and Steel 
Rivets, Nails, Screws, Oils and Grease. &c. Specilications and 
forms of tender from the Stores Superintendent, Mr. A. d. 
Easton, 321, Charles-street. St. Rollox, Glasgow, where patterns 
may be inspected. Tenders must be lodged with the Secretar. 
Mr J. Blackburn. 302, Buchanan-street, Glasgow. hy Monday. 
Nov, 3. See also an advertisement. . 

The Port or LONDON AUTHORITY require tenders by 10 a.m. 
Nov. 15 for 12 months: supply of Are Lamp Carbons. Carhon 
Filament Lamps. Metals. Ironmongery, Metal Tubes, Paints 
and Varnishes, Oils and Greases, Glassware. &c. Specifications, 
£e. from the Stores Superintendent, 106, Fenehureh-street. 


3 for Siemens and 88 for the visitors. 


— 


| 
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Oil Engines, Dynamos and Batteries. 
Tenders are invited for an Eleetrie Generating Plant. con- 


sisting of Oil Engines, e.c, Dynamos and Storage Batteries. for 

the Allahabad Club. Co. Arratuabp, India. Further parli- 

culars are giren in an advertisement, 

Turbo-alternator, Water-tube Boiler, Coal-handling Plant, &c. 

Beprorp Corporation invite tenders for the supply. delivery 

and erection of one 1.000 kw. Mixed- pressure. Turbo-alternitor 

with Exeiter and Testing Plant. one Water-tube Boiler. with 

Mechanical Stoker and. Coal-handling Plant. Copies of draw- 


ings. specifications, e. may be obtained from the borough 
Tenders by noon of 


eee 
oe 


electrical engineer. Mr, W. L. Phillips. 
Nov. 12 to the Chaimnan, Electricity Committee. Electricity 
Works. Cauldwelleroad. Bedford, See also an adrertivement,— 
Telegraph and Telephone Material. 
Tenders are invited by the CouMoNwEACLTH or Ausrr utr, for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications, &c,, from the Commonwealth 
Oftices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 


London. Wc, 
The Great Norrnern Rateway Co, (IRELAND) require 


tenders by JOam. Nov. 1 for 12 months’ supply of Stores. 
including Electrical Fittings and Materials. Electric Cable and 
Wire. Carbon«s, Signalling Materials, Tools, &e. Forms of 
tender from the Secretary, Amiens-street, Dublin. 


Turbo-Alternator. Condensing Plant. &c. 
WOLVERHAMPTON Corporation want tenders by noon Nov. 9 


£n an advertisement, 
DrNpkkE School Board want testers by Oct. 27 for electric 
Lighting and other Works at the new school for defective chil- 


e 


dren, Specifications, &c.. from Messrs. Maclaren, Nons & 
Soutar. 10. Reform-street. Dundee. 
Lamp Shades. . TAM | for supply and erection of 4,000 kw. "l'urbo-alternator.. Con- 
The COMMISSIONERS OF H.M. Works, &c.. invite tenders for densing Plant and Auxiliaries. Specifications. &c.. from Mr. 
5. T. Allen, Electricity Offices, 


the supply of Opal. &c., Lamp Shades during the three years 
Forms of tender. &e.. from the Storekeeper. Tramrails, &c 

[4 hà] . " , "e " 
Fenders to the Secre- LEICESTER Tramways and Electricity Committee require 


from Dec. 1. 1913. 
tenders by noon Nov. 3 for supply of 192 tons of Steel Girder 


12, Lambeth Palace-road, London, N.E. 

tarv, H.M. Ottice of Works, &c., Storey’s Gate, London, S.W., 

by Il a.m. Thursday, Oct, 30. | Tramway. Rails and Fishplates. Specification. &c., from the 
Generating Set. borough Engineer. 

RaTHMINES AND. RaTacaR Electricity Department. require | Publie Lighting. 

tenders by 10 a.m, Nov. 4 for à 400 kw. Generating Set (high- GIAN BRIDGE. Urban Council require. tenders by 7:30 p.m- 

speed. steam engine direct. coupled to two cec, dynamos in Nov. 3 for Street Lighting by gas E electricity for three years. 

tandem). Specifications from the Electrical Engineer. Particulars from the Town SO | 

Storage Battery, Booster and Switchboard. 
MANCHESTER Electricity Committee require tenders by 10 el 


Car Trucks. 
Wesr HagkrLEPOOL Corporation. require. tenders. by noon 

Oct, 27 for the supply of Five Car Trushs, Specification. Xe. | *. Oct, 29 for supply and erection of Storage Battery. Booster anc 

Switchboard, Specifications, &c., from Mr E E Hughes, 


from the General Manager. Tramway Depot, Greenland, West 
Town Hall, Manchester, 


Hartlepool. 
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Electric Crane. 
Tenders are required by Nov. 18 for the supply of an Electric 


Crane for discharging coal at VALENCIA harbour (Spain). Speci- 
fication, &c., from the Board of Works for the Port of Valencia, 


Telegraph and Telephone Material, 
The Ministry of the Colonies, THE HAGUE., will receive tenders 


until Nov. 4 for Galvanised Iron “Telegraph and Telephone 
Specifications from Mart. Nijhoff Lange Voorhout 9, 


Diesel Engine Set. 


Ruy Urban Council require tenders by Nov. 19 for the 
supply of a 150 kw. Diesel Engine Set. Specifications from Mr. 
E. H. Wright. Electricity Works, Rhyl. 


Flame Arc Lamps. 


Bovrnemoutn Lighting Committee require tenders by Nov. 8 
for 40 Flame Arc Lamps with Carriers and Lowering Gear, 


Particulars from the Borough Engineer. 


Material. 
The Hague. 


IVI UU 
TENDERS RECEIVED AND ACCEPTED. = 
TTTPIBUTTHERAT HART 


LoxpowN County CouvuNcir —The Council have received the fol- 


Wiring and Fittings. 


Lonpon County CouNncin require tenders by 11 a.m. Nov. 12 
for Electrical Installations at Colebrooke-row special school 
(about 95 lighting points) and the County Secondary School, 
Chelsea (about 180 lighting points) Specifications from the 
Chief Engineer. Spring Gardens, N.W. 

Tenders are invited for the supply and delivery of Electric 
Fittings required for the town hall and municipal buildings, 
JOHANNESBURG. Specifications, &c., from the oflices of the 
London Agents of the Johannesburg Municipal Council, Messrs. 
E. W. Carling & Co., St. Dunstan's-buildings, St. Dunstan's-hill, 
London, E.C. Tenders to the Town Clerk, Municipal Offices. 
P.O. Box 1,049, Johannesburg. by noon Nov 24. 


IH 


I M 


lowing tenders :— 
Wiring Rouyat-hill (Central) School, Grecuwich.—Arthur Newman (Ltd.) 


(accepted), £148. 10s.: C. H. Cathcart & Co.. £165: Alpha Mfg. Co. 
£172: Cunningham (Ltd), £174: G. F. Ratcliff & Co., £334; A. d. 
Hewens, £381. 

Electric Lighting et. Middle-row School, Kensington.—Arthur Newman 
(Ltd.), (accepted), £460: W. Mackie & Co.. £471: H. J. Cash & Co., 
E4790: G. E. Tavlor & Co., €492: E. Lawrance & Sons, £570; G. F. 
Ratcliff & Co.. £699, 

CARLISLE. — The. Corporation have accepted the tender of the 
Union Electric Company for two motor alternators with switchgear 
at £900, subject to the sanction of the L.G. Board being obtained toa 


Turbines, Turbo-Alternators, &c. 
The East InpIAN RarLwav Co. require tenders by 1H a.m. 


Oct. 29 for Steam Turbines and Condensers and Turbo-alter- 
naturs. Specifications may be seen at the company's offices, 


Nicholas-lane, London, E.C. 
loan. 


Warriamsrow.—-The Council have accepted the tender of J. 
Baker & Co, for a supply of a dozen special tramear axles at £3. 3s. 
per axle. The tender of W. T. Henlev's Telegraph Works (Ltd.) has 
also been accepted for a supply of feeder cable. 

SvpNEY ( N.S.W.).—The Metropolitan Board of Water Supply and 
Sewerage have accepted the tender of Zollner (Ltd.) for centrifugal 


Electrically-driven (Storage Battery) Truck. 
The N.S.W. Rainways asp Tramways DEPARTMENT, Philip- 


street, Sydnev, require tenders by noon Nov. 26 for the supply of 
an Electrically-driven Storage Battery Truck (to carry 2,000 1b.) 
at Randwick workshops. Specifications from the Electrical 
Engineer, N.S.W, Government. — Railways, 6l, Hunter-st., 
Sydney. 
Sub-station Equipment. 
LAUNCESTON (Tasmania) Electric Lighting Department want 
tenders by 4 p.m. Nov. 24 for supply of Oil-cooled Transformers, 
&c., Underground Feeder Cable and Accessories and h.t.Switchi- 
Specification, &c., from the City Electrical Engi- 


pum ps and electric motors, at £1.0900, 
Sorruwark.-—The Electrical Co. are to supply the Council with 
an Il m.p. motor at £27. 185. . 
CLEETHORPES. —- The contract for prepayment meters has. been 
secured by Chamberlain & Hookham. 
SovTH Arqmrca.—The A. E.G. Electrical Co. have secured a contract 
for 36.000 lamps for lighting trains on the Government railways. 


board, &c. 
neer. 


Overhead Electrica] Equipment and Transmission Mains. 

The AGENT-GENERAL FOR VICTORIA is also prepared to receive 
tenders for Overhead Electrical Equipment and Permanent 
Way and Overhead Transmission Mains, in connection with the 
scheme for the electrification of the Melbourne Suburban Rail- 


Specification and form of tender from the Agent- 
Further 


placed contracts with the following firms during September :-— 

War Offec.—F. Smith & Co.. electric wire > A. V. Gifkins & Co., electric 
lighting staf college, Camberley. 

Crown VMgents [or the Colontes.— Mather & Platt. train lighting dvnamos; 
Craven Bros.. electric equipment for turntables: British Westinghouse 
Electric & Mf. Co. electric fans: Siemens Bros. & Co. telephone 
switchboard, insulators, &c.: Tver & Co. signalling materials; British 
L. M. Ericsson Mfg. Con telephones, &e.3 Elliott's Metal Co., copper 


ways, 
General for Victoria, Melbourne-place, Strand. W.C. 
information from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W. Tenders by noon Nov. 15. 


Turbo Pumps, Motors, Piping, &c. 


Tenders are invited by the Hastines (New Zealand) Council 
for supply and erection of two sets of high-lift turbo pumps and 
electric motors, with piping, &c.. Tenders by 4 p.m. Dec. 18 to 
the Town Clerk, from whom specifications may be obtained, 


wire, &e, 
India Office. —Vudor Accumulator Co... accumulators: — London 


Electric Wire Co. & Smiths, cable: Laurence Scott. & Co. dynamo; 
Crompton & Co., fans: Lancashire Dynamo & Motor Co.. motors and 
scarchlivht plant; Eckstein, Heap & Coi, switehboards >  Elliott's Metal 
Co. BR. Johnson & Nephew and W. Bain & Co.. wire. 

Post Office; — British Insulated & Helsby Cables. supply and lasing of 
cable between Liverpool and. Birmingham, and supply of telephone cable 
and apparatus : Western Electric Co., supply and living of cable between 
London and Birmineham, telephone exchange equipment, Aberdeen. 
Chester, Dudley and Brixton, and supply of telephone cable; Automatic 
Telephone Mfg. Co. telephone exchange equipment, Accrington and 
‘Portsmouth, and supply of telephone apparatus: Siemens Bros. & Co., 
telephone exchange equiimient, Grimsby. Lowestoft and Stock port. and 
supply of telephone cable: British L.M. Ericsson Mte. Co. telephone 
exchange equipment, Bedford, and supply of telephone apparatus ; 
General Electrte Co., telephone apparatus and metal fiunent lamps: 
International Electric Con London Electric Wire Co, & Smiths, Phoenix 
Telephone & Electric Works and Sterling Telephone & electric Co., 
telephone apparatus; W. T. Henlevs Telegraph Works Co. Johnson & 
Phillips and Peel. Conner "Telephone Works, telephone cable: Callender's 
Cable & Construction Co., telegraph cable: Ever-hed & Visnoles, testing 
Fourne & Son. Doulton & Co. and Taylor, Tunniclitf & 
Ham, Baker & Co, Portland Bolt & 
Edison & Swan United 


Switchboard and Accessories. 
WELLINGTON (N.Z.) Electric Lighting Department require 


tenders by 4 p.m. Dee. 11 for supply of a Switchboard and 
Accessories. Specification, &e, mav be obtained from the 
Tramways and Electrical Engineer, Harris-street, Wellington. 
or seen at 73, Basinghall-street, London, B.C, 


A.C. Voltage Regulators. 


DuNEbiN (N.Z.) Corporation require tenders by 5 p.m. Nov. 
12. for supply of two a.c. Voltage Regulators for use on 3,000 and 
400-volt circuit, respectively, Specifications, &c.. from the 
Town Clerk, and may be seen at 73, —Dasinghall-street, 


London, E.C. 


Electricity Supply. 
The Public Works Department of the Uganda Protectorate, 


Entebbe, will receive tenders. until Dec. 31, tor a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. ‘The concession is for 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for streot 
lighting and officials! quarters will be required. A draft agree- 
ment, &c,, may be seen at 73, Basinghall-street, London, 


E.C. 


apparatus: ol. 
Co. insulators: Bullers Limited. 
Nut Co. and €, Richards & Sons. ironwork ; 
Electrie Licht Co.. metal filament. lunips. 

H.M. Ojfice of Works. —Dick, Kerr & Co Maxim Lamp Works and 
Popes Electric Lamp Co., incandescent lamp. 


Commonwealth Contracts.-—l'he following contracts have been 
placed by the Australian Government Departments :-— 

Postmaster-Generals De partinent, (Qucensland.— British Insulated l & 
Helsby Cables, 12,000 leads for Mcidinger main battery with connecting 


Government Contracts.—-The British Government. Departments 


um 
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wire, 21d. each; India Rubber, Gutta Percha & Tele 


20.000 Leclanche zincs, 1-97d. each. | 
Victorian. Railways Department.—Australian General Electric Co., 


totally enclosed d.c. motors and equipment for underground haulage 
winches (including 75 H.P. motors), £300 each; control panels, £12. 10s. 
each; controllers, with resistance, £55. 15s. each: also for one 140 H.P. 
415-volt three-phase induction motor (£278. 8s.), and other items. 


G.P.O. Contracts.—The Langdon-Davies Motor Co. has received 
the annual contract from the General Post Office for the supply of a.c. 


motors for 1913-14. 


graph Works Co., 


PATENT RECORD. 


—— iso —ÀÀ—ÓeÀ 


LU SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewsurn, ELLIs & Pryor, Chartered Patent Agents, 


70 and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 


at the Patent Office the former ts given in brackets after the title. 


1912 SrRCIFICATIONS. 


19,249, 19.250 and 19.253 Aromatic TELEPHONE. MANUFACTURING. Cc. (Automa*i* 
Electric Co.). Telephone systems, 
20.270 Doran. Electrical switch. (5 3 13.) 
21.822 Siemens Bros. Dynamo Works, LTD., & KIEFFER. 
dynamo-electric machinery. 
22.046 Krys & Keys. Generators for elastic fluids under pressure. 
22.053 FurrER, Ficer & Forrer. Electric accumulators. 
22.258 MARKS. (Landers. Frary & Clark). El-ctrically heated apparatus. 
22.280 Hiaains. Electrolytic decomposition. 
22.339 WaLL & FERRANTI, LTD. Two-rate mechanism for electric and other meters. 
Relates to two-rate mechanism. This comprises a difterential eear in which the 
meter spindle drives one of the side members thereof, the planet member and the 
other members drivine the ^ar ‘rains and means for operatine two-rite mechanism. 
There is also an inductance coil with a V-shaped cone provided with two adjacent 
parallel sets of oolez, one set havine short-circuited windines thereon to enable opera- 
tion accordine to the shaded-pel* princicle to h^ emerleved. 
22,449 British Tuc MsoN-Hovston Co. (General Electric Co... Coating and impregnat- 
ine materials and moulded articles. 
23.086 British THoMseN-HcusroN Co. (General Electric Co.) Electric incandescent 
lamps. 
94,626 Moran CRUCIBRL E Company AND Spiers, Crucibles for electric furncess. 
25.174 McBerty. Telephone exchanre systems. (3:11:11) 
25.911 GraHamM, Loud-speakine telephonic apparatus, (Coenate application 13,143.13.) 
26.964 GOTTSCHALK. Telephone transmitters, 


27.500 GRABHAM. Composition for electrica resistances. 
29,328 RicHARDSON & McCALLUM. Workiny tyers, railway block telerraph instruments, 


and the like. 
1913 SPECIFICATIONS. 


Cooline arranvemerts for 


47 RutHenpers, Electrical apparatus for heating liquids. 
2,402 GatLoway. Electric batteries, (1 2:12) 

The important feature of the battery consists in the provision of a plurability of vent 
passares, each of which opens to the eas space atone end, and directly to the atmos- 
phere at the other end, the ends of each passage beins arranged closely adjacent to 
the inside surface of the cell at points remote from each other. 

3,014 Griasay. Cord erips for electric connection, 

4.702 BrrULANDER,  Imrulse-transmitters for automatic telephone plant. (28 2712.) 
5,626 Beitish L. M. Eressin Manceactiuring Cc. && Ro prs. Ebct ice enuncioters. 
6.465 B ULANDER, Selectors esccctally tor use with automatic telephone exchangos. 


(22 3,12.) 
7.469 Raves. Electric liquid heaters. 
10.594 Heinze. Maenetic wheels tor Jocomoetives and like vehicles. 
13.145 ScuNerpeziK. Devicrs ter medical administration ot electricity. 


17.112 Marcos. Temperature alarm. 


APPLICATIONS FOR PATENTS. 


NoTE.—7 he undermentioned Applications (except those marked +) are not open fo 
public inspection until after acceptance of Comolete Srvcifcations. T hose marked * are 
open to inspection 12 months after the date attached to 1529. tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
cf inventions. When complete Specification accompanies application an asterisk is agixed. 


Electric ylow lamps and €i the method of manu'acturine and of crating 


22.024 BASTIAN. 
(20 11/12. B-leium.)* 


the same. 
22.029 Soc Anon, WRSTINGH ISB. 
22,035 Prive. Construction of electric Iamyp-holders. 

October [. 1913. 

Electric vob ile tran: mission. 
22093 BiEskE & Suure. Metallic filament lames, (3 10 12. Grrmany.)® 
22.127 S «c. w'EiEc TRICITE Mees. Switches, (30 10,12. Franze.)* 
22146 GELL. Aparatu: ter hiehezopbsed teleeraphv. 
22.149 MENsrc 8TH. Dyn ene-sdectriz machines provided with com 
22,157 Fooi@. Telephone transmitting apparatus. ® 
October 2. 1913. 


Brush or Hee chiding contacts for hich-frequen cy electricsl at paratus; * 
Connectine up of electric castles 


Railway sienalline systems, 


22.091 C OFER. 


LJ 
mutiters. 


22.176 Sosg'isEN, 
22.198 Sr. Herens Capre & Ruseexr C & Wiirg. , 
or conductors and th» protection of then expoced ends and termir als. 

22220 Wirtiaus & Sut uw ow Electromasnetis relays for us» in connection with wire- 

less telewrarhy ant albetions and fer other t urpesss. 
22229 Lewis. Carbone) ctredes for are lamps. (2 7 13 Germany a° 
22223 ComRapty. Carbon electro des tor arc Tamrs. (2 ? 13. Germany.i® 
22224 B.T-H. C. (IGE Co. US) Efactro-preumatic sirebras> systems. 
22228 SANCHEZ & Bavar aT, Gonerator of electricity fer automobiles ® 
22.235 LEAcH. Construction cfelectric fans ot the oscillatine or revelviny type. 
October 3, 1913. 


22260 Hearn, Electric vuleantser for tyres. l 
22.273 & 22.274 THe mas & Tre mas. Electr "allysopsratojd witghes. 

22275 Tuomas & TH MAS, Electrical rd sostat 

22.276 ASHTON, Tramcors. 

22319 Av&m N. Are liebt carbons. 

22.348 Rear & Brass, Control ef electrical dus n «ft | x4 
T.-H. &. (GE. Co, US) Mut: ture of a material otat le tor electrica 
dd mE. and other purpose. a (Divided applicatur er 8,307,123. 9/4), a 
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22,973 FutToN & PETERS, Electrically-operated recording, measuring, signa 


tributions to Ex perimental Physics 


—— — eID 


October 4, 1913. 


22,359 Perry. Electrical bak‘ne apparatus. 
(5/10/12, U.S.)* 


22,390 Storer. Control for electric motors. 
22.394 Morris & Morris & Lister. Alternating-current transformers. 
22,397 Dent. Train-control apparatus, 
22,405 WESTERN ELECTRIC Co., NasH & GRACE, 

switchboards.* 
22.406 Western ELEcTRIC Co., NasH & Grace. Telephone hand sets. 
22.420 B.T.-H. Co. (G.E. Co.. U.S) Electric distribution systems. 
22,425 RussELL. Holders for incandesc2nt electric lamps. 

October 6. 1913. 

22,435 LANCASHIRE Dynamo & Motor Co., McLecp & WHITMORE. 


band brakes. 
22.437 CHAMBERS. Radio-telephony. 
22.458 McGcwan. Ear caps for use in telephonine. 


22.404 SuCHOSTAWER. Electric current induction apparatus. f 
Electric apparatus for cleaning and other domestic work. 


22,486 LANCASTER. 

22,491 Ewen & Powe i. Electric intermittent automatic heat and fire register alarm. 
22.502 TATTERSALL & TATTERSALL. Electric self-starting devices and lighting circuits 
for motor vehicles. 

22.503 TATTERSALL & TATTERSALL. 
ing circuits for motor vehicles. ! , 
22,527 ANSCHUTZ, Mapneto-electric ignition machines for internal combustion engines. 
(12:12:12, Germany.)* 
22.531 Lockwoop, Electrical treatment of gold solutions and apparatus therefor bi 
22,537 BALsiLiig. Wireless telegraph transmitter.* 
October 7, 1913. 
22,549 SCHREIPER. Electrical motors and dynamos. 
22,583 DuRTNALL & Binyon. Generation of electrical power, and systems of trans- 
p mission of same, 
October 8, 1913. 
22.723. 22.724 STASsANo. Electric furnaces. (Addition to 8,901/11.)* 
22.745 HvB!METTE. Electrolytic process for extracting copper from ores.* 
22.765 AtLison., Elvectrically-illuminated fountains. 
October 9, 1913. 


22.782 NicHotas. Electric bells and sienals. 

22.798 BickerstarFF. Switch which contains a battery for the supply of electric current. 

22.816 ALiGEemRing ELekrsicitats-Ges. Discharge tube with incancesdent cathode 
and enclosed vapour-formine body. (14/10/12, Germany.)* 

22.841 Iconomus, riLHo, Secondary batteries, 

22,850 Siemens & HaALSKE AxT.OEs. Circuit arraneements for automatic telephone 
systems. (Addition to 18.498/12. 11/10,12, Germany.)* 


October 10. 1913. d 
22.876 vee Limiten & Watson. Glass globe or shade holder for incandescent an 
other lamps. 
22.€86 Brewerton, Constant-current dynamos. 
22,897 BuoHTMcRR.  Mcthod of or means for harnessing radio-active pases. 


22,902 SIEMENS Bros. & Co. (Siemens & Halse Akt.-Ges., Germany.) = 
relays such at motor-driven time relays or delav-action contact devices. 


Lamp annunciators for telephone 


Improvements in 


Switches for electric self-starting devices and light- 


Electrica 


22.926 l&osARDT. Elbctricil connection of the nlug-and-sccket tyre. for 


22.543 HADLAN. (Josef Heinrich Reineke, Germany.) Calling and contact relays 


weak undulating currents, * 


October 11. 1913. ‘ 
Ling and 
other instruments. 
23.003 DYER & Avams. Attachment for arc iamps.* 


coe ol ———— o ol == = = e Lm MM 
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BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post free 


(unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. 


Add 10 per cent. for abroad or for 


foreign books.] 


" Recent. Physical. Research" An Account of Some Recent Cor- 


: dM e By D. Owen, (London: “The 
Electrician " Printing & Publishing Co.) Js. Gd. net. 

" Elementary Theory of Alternate Current Working.” By Capt. C. L. 
Hall, R E. (London : 7 The Electrician © Printing & Publishing Co) 
35. Gd. net. 

" Formule and Tables for the Caleulation of Alternating Current 
By Lo Cohen. (New York: McGraw-Hill Book Co) 


Problems." 
1 25. d. 
" Electricity in the Service of Man.” By Dr. R. M. Walmsley. Vel. 
Hl. Technology of Electricity. (London : Cassell & Co.) — 75. 6d. net. 
"Let Me Ex plain." By A. Williams. (London: Wells, Gardner. 
Darton & Co.) 6- 
“ The Wonders of Wireless Telegraphyv.” By Prof. J. A. 
F.R.S, (London " Society for the Promotion of Christiau Knowledge) 


Js. Gd]. nct. 


Fleming. 


“Science Abstracts." Vol NVE Part. € 
Physics, Section BL— Electrical Engineering 

7" Dynamo and Motor Attendants and Their Machines." 
bent. 7th edition; (London : S. Bentell & Co.) Is. 6d. net. ; 
U Proceedings of the American Institute of Electrical Engineers. 
October, F913, Vol. XNXIL No lo. SI. 

T Notions Générales sur la Radiotelégraphie et la Radiotéléphonie;, 
NR de Volbrenze, 6th Edition, (Paris: " La Lumiere Electrique: 
F.12. 

e PME g 2 ‘ " . rau " . " s» .$ r 

La Polephonie à Grande Distance et la Pele phonie sans Fil. By 

Paul Drumausx. (Paris: H. Dunod & E. Pinat.) 3 tr. 


. . r o eat . iel. 
(Paris: Mois Scientifique et Industriel.) 


. No. PSO. Section A.— 


Is. 6d. each part. 
By F. Broad- 


"La Sonecure Autogene.” 
2 fro. 

“Notions sur les Accumulateurs Electriques." 
(Paris: H. Dunod & E. Pinat.) J fr.30. 

" Einführung in. die Elektrotechnik." By 
J. A. Barth) M.I6. | 

ex . ie ‘ . ~ . * "s : er 

Die Abhanetekeit des E folereicohen Ferns prechanra fe ^ von ju . 

Anzahl der Verbindungsoreane; ^ By Dro Ing. E. Speicker. edad 
Je Sprinser.) | M.2.10, 


By Paul Cadot. 


Otto Nairz. (leipzig : 
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Workmen's Compensation. 
In the Hamilton Sheriff Court. last. week "Sheriff Shennan vave his 


LEGAL INTELLIGENCE. 
decision in the claim (under the Workmen's Compensation Act) of the 
Gourlay for payment. of £300 


—AM—— widow and family of a puddler named Wm. 
by the Etna Iron & Steel Co. as compensation in respect of Gourlay's 


Electricity in Mines. de ath, the contention being that he had been killed by an electric shock 


In the Hamilton Sheriff Court on Saturday last, Sheriff Hay Shennan | on Feb. 3 last while employed with defendants. It was alleged that 
gave his decision in the charges against Robert. W. Dron and dames ! deceased met his death by coming into contact with a heap of scrap iron 
Dalgleish (agent and manager respectively of Dalziel and Broomside | which had been charged with electricity from the shears in the works.’ 
Colliery, Motherwell) for permitting certain breaches of the Home Office For defendants it was contended that on the day of the accident 
regulations for the use of electricity in mines. His Lordship decided that, | Gourlay was nof in his usual health, and that for the past 15 years he had 
is it had not been proved Mr. Dron was the agent of the colliery, the į suffe red from fatty degeneration of the heart. "hey also de nied that the 
charges against. him must be dismissed, He found Mr. Dalgleish, the | heap of serap metal had become charged with electricity. 
i llis Lorpsire, in holding that claimants were not entitled to eom- 


uilty of several contraventions of the rules, involving both 
On the whole, pe nsation, said that the evidence was wholly insufficient. to prove that 
It was incredible that the shear- 


about the shears and the 
Again, on tho 


manager, guilty 

the mechanical and the electrical plant of the colliery. 

however, he regarded the position of the manager as much more favour- | Gourlay suffered from clectrie shock. 

able in relation to the electricity charges than it was with regard to the | man John Smith should have been working 

Charge seven related. to the unprotected condition of | scrap all day without experiencing the slightest: shock 
day following the alleged accident, the police sergeant put on the current 


other offences. 
and was entirely unable to find any place where an electric shock could 


four fuses in a distribution box, and if there were defects he could. not 
hold the manager responsible for them. 1t was not his duty to inspect 
the fuses in the distribution box ; that was the duty of the electrician, 
Charge eight was an allegation that he had failed to have covered with : 
insulating material certain unarmoured cables. The manager's duty of Crowe v. Irvine. 
general supervision extended to observing the condition of the cables as Last week Sheriff Umpherston heard legal arguments as to the rele- 
four remaining charges related to matters of detail for | vancy of this action aud ultimately he issued an interlocutor allowing 
i The ease was at the instance of John Crowe, miner, of Lochyelly, 


not hold the manager responsible., The ninth charge proof, 
i ils. They | who sued Roy Irvine, lessee of the Opera House, Lochgelly, for £100 
Being annoyed by 


—— 


be wot, 


he passed. Thy 


which he coul 
complained that certain cables were found resting on iron nails. 
damages in respect of injuries sustained by his son. 


had been. properly installed, but where the suspending material had 
given way the cable had beon fixed up so as to rest on iron nails, The ub surreptitiously entering the Opera House by means of a window, 
lefe nder (it is alleged) aflived a live electric wire to the *snib.” When 


manager was justified in assuming that such matters would be attended 
His Lordship, therefore, could not con- plist rssonattempted to unfasten the **5nib;" he received a severe shock. 
Fas he was unable to release himself. The She riff was asked to hold that 


to by his subordinate officials. 
the defences were irrelevant, but his Lordship said he was unable to do so 


viet him unless it was proved that the manager had seen the improper | 
fastening and had acquiesced in its continuance, Charge 10 was founded | t nace: | 
i aud said that, as he understood the law on the subject. an owner of pro- 


on the fact that the signal wires were found in contact with the cables Si ; 
Here again the original installation was efficient, and the manager was | perty wasentitled to take reasonable means of protecting his property from 
intai s There was no [| invasion, but he was not entitled toset a trap todo serious bodily harm to 
anyone who. innocently and without notice of the presence of such a 


entitled to trust to his officials that it was maintained so 
evidence that he himself knew of the defect. In imposing a fine of £5, v ho, 
dangerous contrivance, wandered on to the property, even although he 


with the option of 20 days’ imprisonment, Sheriff Shennan said he did ‘ 
not regard the offences as serious, but merely technical | was technically a trespasser, 


ADANAN AN TEUT n t 


FINANCIAL MATTERS. 


TAA DATATION IH LOPE UO UY HAT THEMA OUDIT NTUN OAO TADON OUNDO TATU 
MUNICIPAL ACCOUNTS. plant, and there is every indication of the continuance of the present 


satisfactory growth of the business at that port. 
ae vet CLEVELAND & DURHAM ELECTRIC POWER CO. (LTD.)——At the meet- 
Kilmarnock.—-The accounts of the electric. lighting department TAA 


ing on Tuesday the chairman (Mr. J. lF'aleoner) said. that the business 
year ended May 15 show capital expenditure £60454 (in- 


ll 


DUI 


UL ITC Ht 


ll 
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showed steady progress, and in four years the income had increased by 
£49,000, and the profits by £33,000. They had further important con- 


for the 
crease £3.419). of which £52.125 is outstanding, The amount in 9,000, 
sinking fund is £1.702. tracts In hand, one being for electrifying the North Eastern Railway from 
Revenue was £10,278 (compared with £8,372 in previous vear), total Shildon to Newport. The current purchased trom the Waste Heat 
Costa were £3,862 (£3,986), leaving gross profit £6416 (£4,385), capital | Co. was the cheapest power to he found anywhere, Their agreement was 
Units | advantageous, to both parties. 
DRAKE & GORHAM (LTD.)—Mr. B. M. Drake, who presided at the 


charges were £3,071 (£3,145) and net. profit was £3,344 (£1,240). 
generated. were 1,687,505 (1,190,539). and sold. 1,652,290 (1,145,445). 
There are 077 (475) consumers and. the total connections, including 
motors, are equal to 77,283 (43,857) 35 watt lamps. Maximum load was 
874 kw. (698 kw.) 

Capital expenditure on the tramways is £53,191 (increase £525) 
which £47,625 is outstanding. The sinking fund amounts to £2,859, 
Revenue was £8,791 (compared with £8,638 in previous vear), operating 
expenses were £5,954 (£6,788), interest. required £1,623 (£1.638), and 
sinking fund £1,233 (£1,238) and the net deficiency was £1,209 (£2 180). 
Revenue per car-mile was 7-009d. (6-7090.) and working expenses, in- 

3.317.700 


Passengers carrie “dl were de 
3 l DUM 


meeting last week, said that it was proposed to pay a dividend of 5 per 
centa, against 45 per cent. in the previous vear. They had had their 
share of the better class of work, though some people appear to think 
that electrical work, which required a technical education and was full 
of pitfalls to the uninitiated, could be safely entrusted to plumbers and 
men of other trades, Probably there was no branch of engineering in 
which a slightly higher price to cover the best work in the first instance 
proved a sounder investment in the long run. Their Manchester office 


had done exceptionally well; aud they were busy with both lighting and 
power work, Their Manchester managing director (Mr. Geo, Hamilton) 
was elected. M.P. for Altrincham, but he had agreed to remain on the 
board, and arrangements had been concluded by which he would continue 
to supervise the Manchester office, After reciting some of the year's 
chentele (which included the Prince of Wales, the Duke of Westminster 
and many titled persons, a number of public institutions, &c.) he said he 
was pleased to be able again to report a considerable increase in the 
wholesale section, which was conducted as a separate organisation, The 
atio of profit during the past two vears had been maintained, and a 
slight reduction effected. in working expenses. The progress. of the 
Liverpool business (purchased for the wholesale department) had more 
than answered expectations; the turnover had largely increased and 
also the rate of profit. During the year their works, besides supplying 
their own requirements, had manufactured main switchboards for the 


Admiralty buildings, Marlborough House 


cluding power, were 4-802d. (5-273. ). 
(2,268,033), car-miles run 207,557 (308.976) and units used 


(336,801). 


COMPANIES’ MEETINGS AND REPORTS. 


a 


CAPE ELECTRIC TRAMWAYS (LTD.)—For the vear ended June 30 the 
profit was £80,978. Is. 10d.. and after providing fo: debenture interest, 
redemption of debentures and taking into account the balance brought 
forward, a balance of £35,078. lls. 5d. remains. From this sum the 
reserve fund has been credited with £8.000, leaving £27,078. Ils. dd. 
The result of the operations for the past year continues to show a further 
increase in earnings in Cape Town and Port Elizabeth, and enables the 
directors to recommend payment of a dividend of 5 per cent, (tax free) 
on t} 2 ordinary share capital, absorbing £24,561. 2s., leaving £2.51 7. 9s. Sd. 
to carry forward. In Cape Town 14,779,709 passenge ts were carried, the 
receipts being £144,221. 13s. lid., against 13,733,056 passengers and 
£135,369. 8s. ld. for 1911-12. In Port Elizabeth 4,155,711 passengers 
were carried earning £43,035. 19s., against 3,747,993 passengers and 
£39,822. 128. 5d. To meet the expansion of the trafiic in Port Elizabeth, 
arrangements have been made to increase both rollir g stock and power 


À Home Office, Colonial Office, 7 
and the British Museum, and had others in hand for Windsor Castle and 
the Natural History Museum. In conjunction with Col. Holden, a semi- 
automatic electric generating plant had been designed, and was under 
test. 1t consisted of a self-contained set which after starting would run 
without attention till the battery was charged, when it automatic ally 
stopped. Their arrangement had the merit of being less complicated and 
cheaper in first cost, and it could in many cases be added to existing 
plants. Long experience had shown that the only consistently reliable 


-— 
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method of obtaining a steady light in country houses was the provision 
of an ample storage battery which was charged during the day. Although 
engines with a small battery and complicated apparatus might work well 
at first, there was always a day of reckoning, and that usually at an 
inconvenient time, When in America this vear he was much impressed 
by the large number of commercial and. pleasure vehicles. propelled by 
electricity in the different cities visited : and as the information obtained 
showed that the cost. per ton-mile was considerably less than for horse 
traction. or. petrol, the company had made arrangements to supply 
electric cars forthwith, which he hoped might soon develop into a large 


business, 

MARCONI WIRELESS TELEGRAPH CO. OF CANADA (LTD.)—The report 
for the year ended Dec. 31 last states that under the new contract with 
the Canadian Government for the operation of wireless telegraph stations 


on the Great Lakes, four stations have been erected and placed in opera- 


One station is now being enlarged and three other 
The nevottations with 


tion during the vear. 
stations are to be built during the current. vear. 
Newfoundland Government were brousht to a satisfactory termination 
in December by completing a contract which will continue the company s 
rights until 1926. The number of steamers now operated by the com- 
pany on its own behalf is 44, and in addition four steamers are operated 
on behalf of affiliated companies, As the old contracts for the equip 
ment of steamships ex pire they are being replaced wherever possible by 
new standard contracts, which are for a term of five years. The trans- 
Atlantic station at Glace Bay has been operated by the company on its 
own behalf throuehout the vear, and towards the end of the vear the 
construction of the duplex. receiving station at Lonisbure and the con- 


struction of the sis-wire pole line connecting that station with the trans- 
mitting station at Glace Bay were completed, The duplex system will 
be put into operation as soon as its corresponding: station at Clifden 
(Ireland) has been completed, A targe sum of money has been invested 
in these undertakings, but it is anticipated that the increased returns will 
vot only fully warrant the expenditure, but will also assist in bringing 
much better returns on the total outlay at Glace Bay station. The ship- 
to-shore station receipts totalled 802,300. awuinst $45.400 in 1011.12, 
and the trans-Atlantie returns totalled S45.000, against S27,700 in pre- 
vious year During the recent session of. Parliament the Canadian 
Government enacted a law making the wireless equipment on passenger 


vessels plying in Canadian waters compulsory, 


MONTEVIDEO TELEPHONE CO. (LTD.). - After providing for all charec- 
iu Montevideo andl London. the net profit for the year ended July 31 is 
£225,833. Pos, Ida against £25. H19. 15s. 4d. for the previous vear. The 
interim dividends paid on May F last absorbed £1.:342.. 14s. leaving 
£21,401. Es. deh. to whieh is added 4315. 98. 00. brought forward, 
making an available balance of £25,806, 10s. 6d. After applying £8,500 
to depreciation of property and plant, and transferring £8500 to reserve 
for renewals. the directors recommend the payment of tinal dividends of 
2! percent. upon the preference shares and 3 per eent. upon the ordinary 
shares, making for the vear 5 percent. on the preference and 6 per cent, 
on the ordinary shares, leaving t4.463. 16s; Gd. to be carried forward. 
The number of new subscribers durme the vear has again shown a 


moderate Increase. 

NORWICH ELECTRIC TRAMWAYS CO.—'l'he report for the year ended 
June 30 states that the net profit. after providing for debenture interest, 
&c.. and including £575 brought forward, is £10561. The directors pro- 
pose to transfer £2.500 to reserve and to pay a dividend of 3 per cent., 
leaving £141 to be carried forward. 

UNITED ELECTRIC TRAMWAYS CO. OF CARACAS (LTD.)—The report 
for the vear ended June 30 states that the disposable balance is £84,202, 
out of which the directors recommend payment of a dividend for the vear 
of 5 per cent. (less tax), leaving £705 to be carried forward. Notwith- 
standing an increase in Operating ex penses, due to the increased traffic, 
the ratio to gross receipts is less by 3:83 per cent. than in 1911.2. 


WESTERN UNION TELEGRAPH CO.—'lhe report for the vear ended 
June 30 states that the fiscal vear will be changed to end Dee. 210, and a 
full report will. be submitted in April There was an increase of 
S4, 100,000. in. gross earnings, and the principal increases in operating 
ex penses were : Reconstruction and depreciation, 81.652.800 :: improve- 
ments at offices and establishing new offices; NA13200:;. relief depart- 
ment and pensions, 8124300: wages, S2488.000, The property. ac- 
count has been increased 81,519,303, including new land line construction 
and equipment (81.114.712). The extensions included 26.020 miles of 
wire and 2,174 miles of poles. 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


CENTRAL WIRELESS CO. (LTD.) (131.661.)-—- Res. Oct. 17, Capital 


£1.000 in £1 shares, to establish and carry ou in Birmingham or elsewhere 
schools for providing instruction in the science and practice of wireless 
radio-telerraphy, to deal in app watius and mstrumenta required iN COLL- 
nection therewith. Private company, First directors are Maior €. P. 
Scudamore, L. J. Grabam and J. McKeecvor. Reg. otlice; 45, Newhall- 


street, Birming ham. 
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LIGHTHOUSE RADIATOR CO. (LTD). (131.590.)—Ree. Oct. 14. capital 


£500 in £5 shares, to carry on the business of manufacturers of and dealers 
in apparatus and appliances used in connection with electricity, gas or 
other power for the purpose of water heating or cooking, &c.. and te 
adopt agreement with E. A, Welch. Private company. — First directors 
are W. Slater, F. C. Hunt and E. A. Welch. 

MIDLAND FAN CO. (LTD) (131.572.)—D es. Oct. 13. capital {2.000 
in £l shares;to take over the business of a ventilating engineer carried on 
hv H. Humphreys at Birmingham as the Midland Fan Co., and to carry 
on the business of engineers, designers, manufacturers and erectors of 
fans, blowers, &e. Private company. First directors are H. Humphreys 


and R. Parr (both permanent). 


WHITSTABLE ELECTRIC CO. (LTD.) 
capital £18,000 in £1 shares; to cary on the business. of electricians. 


mechanical engineers. and manufacturers, workers of and dealers. in 
electricitw, e. First directous are E. A. Chell; A. R. Dav. G. W. Bisson, 
P. Tyars, Sir John H Dimsdale. Bt.. and O. C. Wylson. 


(131.603.)--Ree on Oct. H. 


MORTGAGES AND CHARGES. 


BROWN & PARSONS (1913) (LTD.)— Partieulars of £600 debentures. 
created. Oct, 13. 1913, have been filed; whole amount being now issued. 


Property charged : Company's undertaking and property, including 


uncalled and anpaid eapital No trustees, 3 


RECEIVERSHIP. 


GRINDELL- MATTHEWS WIRELESS TELEPHONE SYND. (LTD.)—Notice 
of appouttment of F. d'Arcy Cooper, 14, George-street, E.C. as receiver 
or manager, on Oet, 8, 1913, under powers contained in first debentures 


dated Dec. 3, 1912, has been filed. 


— —À 


CITY NOTES. 
— P - 

MEMORANDA (Oct. 23).—Bank rate 5 per cent. (since Oct. 2. 1913). 
Price of silver, 28.3-d. per oz. Consola 721—723 for money; 124—135; 
for account. Consols Pay Dav. Nov. 5; Stock and Shares Con- 
tinuation Davs, Oct. 28 and Nov. 11. Ticket Days, Oct. 29 and Nov.12. 
Pav Days, Oct, 30 and Nov. 13; Mining Shares Carry Over Days, 


Oct. 27 and Nov. 10. 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—The directors 


have declared a dividend of 11 per cent. on the issued ordinary capita: 
stack. 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO, (LTD.)—The 
directors have declared an interim dividend at rate of 8 per cent, pee 
annum (4s. per share), tax free, on the ordinary shares for the half-year 


to June 30 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—'l'he directors have 
declared an interim dividend on the ordinary shares at the rate of 7 pT 


cent, per annum for the six months ended June 30, payable on the 


Poth prox. 
CHLORIDE ELECTRICAL STORAGE CO. (LID.'—'The directors have 


declared an interim dividend of 5 percent. actual (tax free) on the ordi- 


nary shares, 

COMPANIES STRUCK OFF THE REGISTER.— The Haste Pump Co. and 
Midgeley/s Electro-Therapeutie Co. were struck off the Register of Joint 
Stock Companies on Oct. 2] 

The following are to be struck off the Register unless cause to the eon 
trary is shown before Jan, 21; British Electro Ads, Electrical Instru- 
ment Manufacturers, Electro-Medical Institute, Improved. Electre 
Traction, Solum Electrical Co, 

HONG KONG TRAMWAYS CO. (LTD.)—The directors have declared an 
interim dividend at the rate of 5 per cent. per annum (tax free) for the 


six months ended June 30, 
extraordinary 


MARCONI'S WIRELESS TELEGRAPH CO. (LTD.)—At an : 
general meeting on Monday the resolution which was passed on Oct. 3 Hd 
increasing the capital of the company by the creation of 500,000. 079 


ordinary shares of £1 each was confirmed as a special resolution. 

METALLIC SEAMLESS TUBE CO. (LTD.)—The net profits for the past year 
were £5,764, and £1,740 was brought forward. A dividend of 20 pet 
cent. (tax free) is recommended, carrving £2.887 forward. 

SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)—At exii 
ordinary meetings of the shareholders last week the resolutions passed ol 
Sept. 30 last reducing the capital of the company were contirmed. 

TRACTION & POWER SECURITIES (LTD. AND REDUCED).—:\ E. 
tion has been presented to contirm a resolution reducing the capital fr i 
reduction mus 


£2.000,000 to £1,829,180. Creditors objecting to the Jon os 
send particulars of their claims to Mr. R. B. Phillpotts. 6. ns RR 
place, London, E.C., by Nov. 1, and the claims will be adjudicated "ul 


! by Mr. Justice Eve on Nov. 6. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


| 


==. METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 
ee street, London, E.C., quote under date Oot. 22 the following as the 
is et I x present basis prices of 5 Last i Price | *Rarz |j 
CAEDE New METALS. per Ib. per ton. || = benp MES Oed. | NEC Du 
M Solid Drawn Brass Tubes... 91d.| Antimony ...............£30 0 0| 20E Det 23 | tierce. | 
Wc a Solid Drawn Copper Tubes 1134. OLD METALS. per ton. | 
Pan, Fares Brazed Copper Tubes ... lO0gd.| Clean Scrap Copper...£67 10 0 Electricity Supply. 
Brazed Brass Tubes ...... lljd.| Braziery Copper Scrap £61 0 0 £ s. d. 
T Brass Wire 8id.! Old Brass, clean £42 10 0 Bournemouth & Poole Elec. Sup. Ord....| 9—10} |517 0 Mar, Ser! 
BED Capa gi *69069000900096900€ . 9 TTTIIS Do. 4} per Cent. Cum. Pref ETT ‘steve 84 $ 4 14 9 Feb. Aue 
E ille rium. Rolled Brass 6e990905099092009 8d. Old Lead, lesa 4 lbs. Do. 6 per Cent. Cum. Second Pref oan 10 —10¢ 5 14 0 Feb, Aug 
"an Cy M n Brass Sheet8.......... een 81d. owt. €e09090090009609999290^5092 £18 5 0 Do. 4i per Cent. Deb. Stock (red.) eevee 95 —98 4 Il 9 an, uly 
” = al t. Copper Wire 104d.| Old Zinc £16 0 0 ompi - ennon Elec. Sup. Ord.. E a^ : " $ Marc 
i^ s; M TP ^"6ó6960006909* 99» pete e Seeeeeseseeasereree gie . n I e MERECE: 
sare H. Hos: per ton. | Holiow Pewter......... £135 0 0 Central Elec. Sup.Co.4% Guar. Deb. Stck.; 94 —97 | 4 2 6 D. Sept 
Hazy Copper Sheeta............£91 0 0J) Block Pewter ............ £85 0 0 Charing Cross (W.End & City) E.Sup.Co. — 4i— S 0 0/ Feb, Aug 
English Lead. £20 10 0| Gun Metal ............. £01. 0 0 p a c M c ) 92 |3 9 Q|Feb Aue 
TN COeveceeose Eee ee NN IAE NUR oe r Do. 4 per Cent. Deb. Stock (red.) eove = 4 7 0 Jan, July 
Ree ap ue Spelter .................. £22 10 0| Aluminium............ ...£00 0 0 Do. 4} per Cent. Deb. Stock (red.)....| 99 —101|4 9 0 " 
Oss af iler Do. City Undertaking 4495 Cum. Pref.)  34— 5 16 O| Jan, July 
of anl deg ME GAME a cx cu EAE MA o peeled re dc aoc [uM 
2 ud a per nt. eD. toc r TEREE] e, 
Duis  ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIP TS. Chiswick Elec. Supp. Corp, 1st Mort. Db.| 87 —90 | 5 0 | fumes, Dee 
"i City of London Electric Lighting Ord...| 153—168 | 5 11 O | Feb, Aug 
| z Do. 6 per Cent. Cum. Pref...... e| 124-139 | 4 9 0 | Jan, July 
Week 3 Inc. ordec.! _ AGGREGATE. EUN Do. 5 per Cent. Deb, Stock (red.). ...| 115 —11 440 une, 
LINE. ended. Q (à  |No.ofi 4... T ORE inc or dec Do. 4$ per Cent. 2nd Deb. Stock (red.)) 99 —101 | 4 9 0 | Jan, July 
s, E weeks, | Amount. | "^0 County of London Elec. Supply Ord.....| 114—124} | 5 7 6| Feb, Aug 
gear a ECKEN" ; CEDERE eee es Do. 6 per Cent. Cum. Pref........... 1$—12 | 5 O O| Mar, Sept 
| MOS £ Do. 4$ per Cent, Deb. Stock (red.) 1021—1044| 4 6 0 l 
T Aberdeen ation ...| Oct. 15 1,505! + 140. 120 | 34,205 -- 2,290 Do eel inb ore ee Peleo IOI | a "9.0: | eae i 
Ead AngloArgentine ........| ,  14' 52,547 | — 2,058; 41 /2,265090 |+ 178,461 Edmund n EU, STOCK. Chers ens " May, Nov 
tte Ind Je Ashton-under-Lyne y 18 472 + 40 30 894 H Lan mun son 8 Elec. Corp. Ord «"ae.9tíec eee MS ee June, uly 
erty. Tm cea " | | ‘ . 6 per Cent. Cum. Pref. eecetoe WEEK] 4 -m i 6 17 0 Ma ov 
| Ae es Ayr ation eneveeee ry) 18 256 + 46 22 10,763 i 1,434 Do 6 Ce t N C Pref 14—1% y, 
Bath Electric Trams, Ltd) ,, 15 8691 + 45) 42 | 41433 + 3,177 Do 4l ver Cont. let Mart Deb. (red.).| 80 560 " 
, Birkenhead ......... eo» 109| 1,292 | + 129 29 | 3783] '+ 3,875 - 4) per Cent. Ist Mort. Deb. (red.). July 
Birmingham Corporation. ;, 18 12452 | + 1,377 29 | 336,086 |+ 27,739 Folkestone Eloctricityesupply Ca: Orasah EAE <a. Apa, De 
Blackburn Corporation ..| ., 151 1,252' — "65, 29 | 30059 + 3,58l pro se CSI UD EI fenum "db 2 2 8 | Mar. Sep 
Bolton Corporation......| 19) 2854] + 296 80.262 ^ 4,740 Do Mi 131 DED, SIOAK AMD eene 72:8. |419 O| Feb, Aue 
Bournemouth Corporation » 15 | 1935 + 256 ' 128 ' 65,240 |+ 7,732 ioe SE Lighting Ord. civ sees 1—81 5 T 0 April, Oct 
1T.)-5 Bradford Corporation ...| „ 18] 6170, + 169! 29 174346 |+ 10,376 3o of Yigit E G a r Co. DAD: Bipeka si a oe te ae L 
TE | Kensington & Knightsbridge Ord....... 7¢—8 513 6] Feb, Au: 
cc QE Bristol Trams & Carriage} „ 17! 7,892 + 1,090. 141 | 337,515 !+ 46,753 Bo. 4 cer Cont, Deb Stock read COP 14 8 Jan, July 
pet dels a, Burnley Corporation..... » 18} 1,737, + 185! .. HT MB MEE Kenslnpton & o » CUN us 2 ni ET 0 z 
Burton Corporation ....| ., 19, 288 +  18| 29 | 8583 i+ 416 gig Ha E ARIDE Co PAAR 87 
Bury ration ...... 19 1,386 | + 118 29 40.001 T 1,556 Co. (Joint Station) 4% Deb. Stock (red.) —90 4 90 April, Oct 
Calcutta TramwaysCo...| ., 18 R53,404 | —R18,38); .. 2 | : Kent Elec. Power Co. Irred. Deb. Stock..| 74 —78 | 515 6| Jan, July 
CamterueRedrüuth 0^. vU JR 152 4 293] 4 | 590 p "4H London Elec. Supply Ord...... oe HE-H | 410 6| Mar, Sep 
Cardiff Corporation......| ., 20] 271]: 198| 25 69,621 p+ 7,732 por ee: Svat arog > ana 30 ol 2 uy O | Mar, Sept 
Central London Rallway.| ,  18| 5001 | — 394, 42 | 201,775 + 72 Mense E ode scs. Jui 
City & South London Rly.| ,, 18] 2655, — 263; 42 116,607 |— 11.121 Da M GERE Con Ee c 41-41 5 79 0 April, Oct 
Cork Electric TramsCo...| ,, 16 510 + 41] 4| | 20.869 |+ 52 = ix hig tes M ta M Rr =a jan. July 
Croydon ....... «eee 10; 1,627) — 1541 27 | 46.779 '— 4,937 Doa per Cent DoD SIE TMo ug» i ge oe, dune; Bec 
Derby ....... iem: , «BL | YL | 7|12 | 29035 |* diis Do. 3} per Cont. Mort, Deb. Stock(red.}) 79 —82 |4 5 3. Jan, July 
EU HQ MEN k " di A 2 n DE E L. 44 Mt. Db. St. ac X ; ; : - 
2 123 m 8 $16 2,552 IA : O. n ort. DeD. E ates C. e ace e — - o 
Li Dublin United «cese 17 4.153 | — 1,524 M2 | 232047 i= 9.470 «| Newcastle Elec Sup 4195 Ist ME Dbi. er moot 4 10 3.) Jan, - July 
Rr Dundee Corporation ....| >  15| 1,232! + ‘Me! 22 | 22438 + 2233 2 porn Metro. Elke. Power Sup. S Mores 73 10 £190 . 
i de, T> East Ham Council . » d 18 '923 Fife 82 | 123 29,364 bx 1.102 Notting Hill E. L. Co. 6^6 Non.Com. Pref. 10 —101 511 6 ne 
hie Erith aeoea] s 18] 288| + — 49,122 | 7342 (t 1,566 Oxlord Ele Orde eia eoe ums 31-93 [910 0| March 
E Exeter Corporation .....| y 17] | 242|-- | 16| 29 | 10452 + ‘477 E Crs OH Midget ela 1—531 |413 0 | Mar. Sept 
te Glasgow Corporation ...| , 18 | 2,212 | + 1,793) 42 | 403,370 |+ 8,934 sg nae one Bee ace L 
rer In^ Glossop Trams ......... "ag |. 136 | ae 6! 42 5481 + 582 St. James’ & Pali Mall Elec. Ord........ 19} |5 8 O]| Feb, Aug 
Gloucester Corpn. ....... v 22 i DN P . Do. 7perCent. Pref............e eee 6$—7 5.00 eb Aur 
Gt. Northern & City Rly.. 2 | i m " es Do. 34 per Cent. Deb. Stock (rsd.)....| 821—854 | 4 2 0 | Jan, July 
*Halifax Corporation.....| .,  14| 2072) 61} 28 | 61.674 1,509 OMEN DE ad rare ea Oed. gei 3k} 817 6| April 
at Hastings Elec. TramsCo. |, lo | l0ll|-- — 78! $42 | 45./o i4 3,285 DOM a A A So? per - 
on Hong Kong ..... idi sees » 18 [$11,592 | + $729 | $42 [$441,189 |+ $20.85 South AM et Ne anne a i—i .. | Feb, Aur 
| Huddersfield Corpn. .....| n  18| 215! | + ' 122] 29 | 62,648 jt 3,932 pou Mies Meque que 93715 | 8 2 9|Feb Au 
Hull Corporation... ..... js ia ; y a ooe Do. d od eb. Stock (red.)........ —96 |413 9| April, Oc: 
; Iltord District Council ...| „18| 428| + 28, 29 | 14272 + ` 565 OIT E Sr aU RUE S s X] April, Oc 
D - Ilkeston District Council .| „ 15;  132| + 15) 29 3.870 + 33 T aed RE TE pees eae agi ek |3 4 © | April, Oc: 
E Ipswich Corporation ....| — .. T ie m bes E. cu ies Do. 44 per Cent. Ist Mort. Deb....., 9 4 6! April, Oct 
: Isle of Thanet Co. ..... Jona 18) 494} + ar! 83 1,366 '+ — no [| St Uxbridge & District E.S. Co. 5% Db. St} 97 —99 15 1 0 » 
du Kilmarnock Corporation : :: 18 169 | + 6 | 122 4,045 sels 279 l Waste Heat & Gas Elec. Gen. Stations.. freed ^ 6 11 0 May, Aug 
Kirkcaldy Corporation .. T PR " oM ME: - o Westminster Elec. Sup. Ord............ 8j Asl 518 0] Mar, Sep: 
Lanarkshire Trams Co. ..; 4, 17! 1,850) + 206) 4l 69.960 I+ 8.574 S Do. 44 per Cent. Cum. Pref. ........ 41—5) |4 7 9 |]an, Jul 
ver Lancashire United ...... » 19 | 1.017 | + 207 | 4] 63,902 H 7,42) 
a Leeds Corporation....... » 18 8.313 ; + Jo, 2 243,000 |+ 16,076 
a Lalcester rporation Hale s T 2834 t 2 | (4 lo l+ 11,102 
t rporation ...... ši 8 638 6 p^ Q,/5 M 674 i i 
[p niae penes rer | » 18 T l "i | ri JE | BE E n 228 Electric Railways and Tramways. 
verpool Corporation ... » hH I 313 6,198 '+ 239,955 
Liverpool Overhead Riy. | . 19| 1735! + 110) 42 | 7213à I+ 55i0 plane peed ara heh S fe -. April 
Llandudno&ColwynBayR.| ,, 17 213 | + 1) | 46 | loo/o :i 1,422 | D "ma : ME A te Ert peg *u— 6 8 O | Jan, Juk 
*London County Council .| ,, 8| 43,145 ' t 2,180 | 27 1,149,273 |r 14,53 [i St Bu CD Poner E TEC dE (red.)....| 70 —75 | 6 O O | April, Oc 
London Elec. Ry. Co.....| n 18 | 1343» | — dod | 42 | $0245) ito 1,440 || St Bristol Tra: at Puer t} IstDeb.Stck; 89 —83 | 5 2 0 | Jan, Jul 
London United ........ » l/| 6l, + 33| 42 | 200.472 JE 4.085 DO Cia er Ord.......| 5:—5: | 6 11 4 | Feb, Au, 
Lowestoft Corporation ..| ,, 18 234, + HM! 3 /20 'r 54 De CUM Ecran Necesse veins 7—44 569 "m 
Maldstone.............. A i | js | N ees! : St. Do. 4 per Cent. Debs... vere 100 —102 | 3 18 6 | Feb, Aug 
Manchester Corporation . » 18] 18032) + 92) | 2) 512,058 l+ 20.188 || St ga p e Sl LOrd.NonCm, 124-143 .. June, Dec 
Mersey Railway ..... pes » 18 2,232 1 — Ü 2 Y392I + 503 | St. Do. ree Cent Que S A qe = ane s 
Metropolitan Dist. Rly...| ,, 18| I2oo! + 251 42 | 812052 i+ 17,637 | St Boo ea Nee Cum Bur eres 65 —8? |6 15 0} Feb, Aug 
Nelson Corporation ..... "s Qo! + 3| 2 6.254 + 378 || St. Do. 5 orto t pon p» Pref....... 4) —52 |614 6 T 
Newcastle-on-TyneCorpn.| ,, 18; 50905 + 470) 28 | 142222 + 12,919 | St Qc uper vent Perpetual Debs eeses | 9 94 S 6 0 April, Oei 
Newport (Mon.) ........ Ec a ao oe * i | St. Do. 4jperCent. 2nd Deb. Stock...... 76 —79 |514 0 | May, Nov 
Northampton Corporationi ., 17 | 512 | + 15, $29 | 17,162 l+ 1,153 [| St oontra London Ordinary Stock........| 61 —65 |411 0] Feb, Au 
Oldham Corporation ....| 5, 19] 23/0; + 273, 3) | 69709 i+ 436i E! po oe a eeu deco 1h oF D ap :: 
Perth (N.B.) Corporation.: „ 15 | 109 + 1l] 22 3,495 i+ 18 || St. Do. 4 per Cent. Pref. 5tock...,...... 70 —/.5 |5 6 8| Feb, Aug 
Perth (W.A.) Elec. Trams.) — .. | ..- XD DEC HMM. : | St. Do. 44 per Cent. Pref.......seseeaee 104 —106 | 4 4 3 " 
Portsmouth Corporation . ,, 18, 2199| + 203) 29 . 70.802 it 4,18) | St Dr M A EL Ord Stocks! died Vale 6 ae 
Preston Corporation ..... , 13 8/33! + Bb, 2) | 25815 ib 1457 | St. Do. Deferred Stock. ......... tenes 69-65 |3 1 6 Feb 
Rotherham Corporatlon .! „n 15 1.040. + 180) ed | 25.230 |+ — 70A [ St po OE Oe teehee do cdi e esp is 
Salford Corporation .... |, 2)! 542) + 418 29 | 153310 + 6157 jf} 100) 4% | Do. 4 per Cent. Debs... e. eese suu. 37 —9 | 311 6, Feb, Aur 
Shanghal.......... ware. cue do. $2dd0J ESQ ooo o cee ty. Lue St. Clty & South London Rly. 5 per Cent. 
Shetfield Corporation .... n» Wl 75389) + ooh $32 | 218.906 `+- 19.110 i Pref. ee SS Be Ss aeg wre sees 98 —100; 5 3 0! Feb, Aur 
Singapore Trams ....... | » Id) $13,071 + $2,019 | 42 ($922,870... + $437,127 | St. Do. (1996)..... eene eee (4 98 —10 | 5 0 O Feb, Aur 
Southampton ........... * | W i a HS Doc (Ol sot ospqrers ee Se er 37 —5 15 1 O| Feb, Au 
Southend Corporation ..| ,, 15; BH | + 215],2 | 32902 + $5177 | St. ab uod rie eared te 97 —9 |5 1 0! Feb, Aug 
St'lyb'dge, Hyde, &c., Jt.B. 5s 18 | 8ll + To 12) | 23,049 j ds 4,565 | St. Do. 4 per Cent. ; erpetual Debs se eeees 93. —95 4 4 3 May, Nov 
tockport ..»..ceeee eee. | i wae "Es a | 10 Gateshead & District Trams Ord..... ew Si—9l | 711 0 a 
Sunderland Corporation... ,, 19, 1.423, + 182: 2) 43.002 4731 [| 10- Hastings & District Elec. Trams Ord..... )—3 | 83 0 0| Mar, Sept 
Sunderland District p. 9 $15 | + 42' 5) | 23.185 .r 4877 l| 7:4 Do. 6% Cum. Pref. IIIPIPPPPPPP d - | 7 14 O | April, Oc: 
Swindon Corporation ....| , lo loo + 6 | i28 4853 t 355 I 10; 475 | Imperial Tramways Ord........ veeres | 3i—t} T ar, Sep! 
Tyneside Tram. Co. .....  . 15! 492! ^ 16. lo | & + Sj | 10) 6% | Do. 6 per ne au MER 61—*] | 8 18 O | Mar, Sept 
Wallasey Corporation....| ,, 18 1199 !-F 177, 12? 36.954 + 3.492 ff St.) 44^o! Do. . 4$ pero nt. Debs... ..- MAP E (721—781 15 14. 7 | Jan, July 
Walsall Corporation ..... 00.4. —]d8/ 65] | + $5 42 | 20.112 + 1.853 || £9! 2/6 [. of Thanet E. T. & Lt. 5 per Cent. Pref..; 2,4 —2 x | 514 0 ar, Sepi 
Warrington Corporation..; ., lel 453| + — 20, 29 | 12/77 ‘aay | St i4% | Do. 4 ber Cent. Deb. Stock... Le... | 3 05 15 2 5 Jano July 
West Ham Corporation ..| ., 16 262], + 252 '|28 | 7849/7 + 267) || 10! 6/0 | Lanarkshire Uu UU RR 96(—10L | 518 9 | Feb, Aug 
Wolverhampton Corpn...' ,,  15| 1,162 + E- es d ws ee [| St. | 5% | Lancs Utd. Trams 5% Prior LienDeb.Stk.| 77 —8l | 6 3 6] Jan, July 
Yorkshire W.R. Trams .. 2 19 1,481 | $ 187 42 61,026 + 6,577 |} St. | 4% London Electric 4°4 Deb. Stock........ | —93 4690 oe 
| l : A i St. 497 Do. 4 per Cent. Pref. .............. 71 —23 5 8 3 
= "d - A - - if St.| 4% | London United Trams 4"5lst Mt. Db. St.) 59 —63 6 7 0 an ^" July 
(a) These comparisons are with the corresponding period last year. —* Partly electrical. [| St.| .. | Mersey Con. Ord. Stock.............. 4 —o Lu sb. Aug 
ł Minus 2 days. — $ Minus 3 days. il Plus 3 days. € Plus 2 days. i St. | 44%! Metropolitan Elec.Trams 44% Deb-Stock| 82 —85 | 5 4 6 Jan, July 
i St. | 5% | Do. 5 per Cent. Db. Stock..........| 8: —89 | 512 0 E 
14%| Metropolitan Railway Consolidated....| 444-442 |3 12 6 | Feb, Aug 


BRITISH ELECTRICAL FEDERATION.— The traffic reczipts on the tramways and railways 
owned by the companies included in the British Electrical Federation for the wee« ended |! St. 
Oct. 10 were £40,008 (increase £2,8)3). The omnibus receipts were £11,929 (increase 
£10,699). Upon such of the services as were working both last yyear and this year the 


nerease for the week,was £2,859. 


* No allowance has been made for accrued Interest or redemption. t Ex Dividend. i 
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Prioe *RATE Las Price *RATE 

Drvi- NAME, Wed. |Percenr,| DIVIDEND E Divi- NAME. Wed. per cent,| DIVIDEND 

—|DBND/ | Oct. 23 YiBLDED.|- UB. _@ |DEND Oot. 22 | YIELDED Dur. 
Electric Railways and Tramways— Continued. | £ s. d. | Telephone. £ s. | 
St. Metropolitan Rly. Surplus Lands Stocks.| 59 —6! |4 10 O0 | Fe, Aug | 100, 2$ | Amer. Telephn. & TER Cap. St.......| 125 —127/6 6 " 
$t. Do. 3j per Cent.Preference. eese] 78 —80 |4 7 6 | Feb, Aug . ta Do. Coll. Trust $1,000 4 per Cent. Bds.| 92 —94 |4 5 Jan, July 
St. Do, 3$ per Cent. " A" Preference.. 76 —78 |4 9 9 Feb, Aug : | 4% | Do. 4% Conv. Bonds 1936.......... —102 | 3 18 ei 
St. Do. 3$ per Cent. Convertible Pref .... 76 —78 |4 9 9 | Feb, Aug | St.| 5% | An io-Portug'se Tel.5% Ist Mt. Db. Stk.| 102 —104 | 4 16 Mar, Sep. 
St. Do. 3j per Cent. Debenture Stock.. —85 |4 2 6| Jan, july Chili Telephone.............. eee sees *—7 $ 0 August 
St. Do. per Cent. “ A” Deb. Stock....) 80 —82 |4 6 O0 | jan, July J++! 5% | Cuban Telephone 5% Ist Mt. Con. Bds...! 85 5 12 he 
St. | .:| Metropo itan Parer Rallway Ord..... 221 —33l us Feb, Aug | 0/75 | Monte Video Telephone Ord...... eSe6| | HT | 5 13 Nov. 
St. 4% Do. 4} First Pref........0secccceees —84 |5 7 Ol Fb, Aug l| 0/6 5 per Cent. Pref......cccseseeces Hi |514 May, Nov 
St. Do. Assented Ext. Pref. (Int. Guar. by - | 4495] New nore Telephone Co. 30 yr. Bnds.. 981—993 | 4 10 x 
Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 '412 0 | Feb, Aug l 1/4* | Orlental ..........seessi cese illl 143-13, | 5 3 April, Oct 

St. | 3 Do. 3 per Cent. Consoltd. Rent-charge| 69 —71 14 4 6 Jan, jur 0/7! | Do. 6 per Cent. Cum. Pref........... li—1 416 April, Oct 
St. | 4 Do. 4perCent. Midland Rentcharey 94 —96 |4 3 3| Jan, July [St 476 ; 4 per Cont. Red. Deb. Stock......} 86 —88 |4 11 an, Jarr 
St. | 4 Do. Guar. Stock 4 per Cent... —84 |415 0| Mar, Sep | St | 44%] Telph. Co. of Egypt 44% Db. Stk. (red.)..| 95 —97 | 4 12 an, July 
St | 6 Do. 6 per Cent. Perp. Deb. Stock . 136 —139 14 6 0 Jan, July 6/0 | United River Plate Ord. 1 to 270,000....| 64—7 |515 July 
St. | 4 Do. 4 per Cent. Ditto ....... OM —94 |4 5 O, Jan, July 5, 2/6 | Do. 5 per cant Cum. Pref...... EM mA 4 11 une, Dec 

8id. | Potteries Electric Traction Ord.........| %*—* |8 0 0 | April, Oct | St. 44%! Do. 44 Deb. St. Red............... 1013—1034| 4 7 July 
m t por d 5 per ied gy EAS. — — ait dt : FA D Feb, mue | 

. per Cent. Deb, Stock.....».. —65 May, ov 

i| 1| shot, ies Trams & Lte. 6% co Pref, (i laoo) á $ 3m gio a eal rent 6% Cu Sarl e i^ i 
10 **,,| Undergd. Elec. Rys. Lon. SN A er 435m T 10 | 3/0 fDo, per Con r LOS DA V ee nt 4 14 SD is ta 
gd Do. redd peg RE i 10 —112/5 7 0 : 10 | 6% |tSubmarine Cables Trust (Cert.)........| 121—124 | 4 17 O| April Oct 
e| 6 Do. 6% In. bds, (with Coup. 12) ....| 894—904 | 6 12 6 | June, Dec 

5| .. | Yorkshire (W.R.) Elec. Trams, Ord..... — oo oe Colonial and Foreign Electric 

Sı 1/6 | Do. 6 per Cent. Cum. Pzef...........| 341—398 | 4 0 6| -— Railways, Tramways, &c. 

° © um. a S aieo d —4 uly 
Electric Manutacturing, &c. St. 4% | Do. M Deb. Stock....... OM 31 —93 |4 6 0 
St. TA Anchor Cable Co. 44% Deb. Stock......| 99 —101 4 9 0 a St.| 4 Do. 44% Deb. Stock..............| 909-934 1411 3 - 

1| 1/43 | Aron Electricity Meter gud —H |?14 0 st St. e Do. 595 Deb. Stock............ ese —! 419 6 . 

1| 0/7: 6% Cum. Pref.. soeeeeeee| FAA 1714 0] April, Oct | 55 5% | Auckland Elec. Trams, 5% Deb. (red.)..| 100 —102 | 4 18 0 July 
100 a. Do. Ist Mort. Con. Dbs.......... e. 83$—3961 | 5 16 0 ie 5| 4/0 | Brisbane Elec. Trms. Invest. Ord....... mr 539 ay 

l Automatic Tele hone Mig Ca ig Gm Fi lA—l&# 5 1 6 v 5| 2/6 5 per Cent. Cum. Pref...........,| 5 -—S# | 411 0 Nov 

l i tBabcock & Wilcox Ord..............- 24S 5 3 6 April, Oct St. 44% 4% per Cent. Db. Prov. Car Bira ...| 99 —102 j4 8 6 uly 

UO! otDo. Pref se aeri osii vac dans | tálg 450 L St. | 8% British Columbia El. Rly. Db. Ord.....| 120 —124|6 9 0 pt 

5| 4/0 "| British Insulated & Helsby Cables Ord...| 954—886 , 5:6 Oj July, Feb | St: 67 . Pref. Ord. Stock .............. lo? —113/5 6 0 Nov 

5} 3/0 | Do. 6perCent.Pref......... ec eze e —} 1412 0! Jan” July | St) 5% | Do. 5% Cum. Pref Per Stock 122221! 99 —102 | $ 18 6 July 
St. | 44% Do; S per Cent. ist Mort. Deb. (red.).| 100 —i03 14 7 6 | an, jus | $%| tDo. 4} per Cent. Ist Mort. Dos... 97 —100 | 410 O Oct 
St. | 5% | Do. 595 Mort. Deb. Stock .......... 100 —103 , 4 14 9 " 100! 447, Vancouver Power Debs......... 100 —104 | 4 6 6 July 

0/74, British L. M. Ericsson Mfg. Co. 6% “Wis 66) St. | 4435 44% Perp. Con. Deb. St.:::..:..| 82 —92 | 4 12 3 
St. | 44%) British Thoms'n-Houst'n 44% Ist Mt. Bb 92 --95 | 412 0 | Mar, Sept | St | 5% Busnes yres Lacroze Trams Ist Mt. Db.| 39 —101 | 4 19 0 Sept 

3 British Westinghouse 10 per Cent. Pref.. “| H—li , +» | Feb, Aug SE 6% | Buenos Ayres Port & City Tram, 1st 
100 6% Do. 6 per Cent. Prior Lien. Dbs. (red.j! 109 —103 | 5 16 6 Deb. Stocker es cei peo aieeaii 87—91 1612 0 Aug 
St! 4% Do. 4 per Cent. Mort. Deb. Stock.. -| 96 —99 516 0 | Jan, July 9. 2/6 |fCalcatta Tramways (1 tc B ,610)...... 6 —6i | S15 6 Sept 
St.| 5% | Brush Elec. Eng. Co. Prior Lien Deb. Stk. 704—754 | 6 12. 0 2/6 Bo per Cent. Cum. Pref .....,.... 5 —5} |415 0 July 
St.| 4 p Do. 44% Perp. lst Deb. Stk......... 35) —401 11 2 O| Mar, Sept [St | 44% 44% Ist Deb. Stock red: iN 9o —99 |411 O! Jan, July 
St.| 4$20| Do. Perpetual 2nd Deb. Stock ...... —27 1613 0 | Jan, July l 1/0 Cane Electric Tram Shares ............ —# |620 e 

$| lU/U | Callender's Cable Con. Ord... ....... es. 1l — 1} 6 8 Of Jan, July 5 1/3 | City of Buenos Ayres Trams Co.(1904)Sn. ob—Sk |413 0| F, My, A. N 

E nt | D rie Cent. Cum. Pref........... 5 —5| 415 0° Jan, July St. | 470 o. per Cent. Deb, Stock.........., 92 —97 |4 3 O | June, De 
St ^| Do 4} per Cent. Ist Mort Debs. (red)| 90 —9 411 0 | Nov, May | -* 570 | Colombo Tr. & Ltg. 5% Ist N MC Db...... 90]—944 | 5 510 | May, No: 

l ) 7" | Castner-Kellner Alkali Co... .... «e 3H —3 ü |510 0! May, Nov f+} | 5% | Havana Elec. Ry. Con. Mt. 5% $1,000 50 
Sti Hi% Do. 4} per Cent. Ist Mort. Deb. (red.) 102 —103'4 5 9|Feb, Aug year Coup. Bas... ccc cc eee eese 944—984 | 5 1 6| Feb, Au: 

Consolidated Electrical Co. Ord........ baa c E T 100; 5% | Hone Kong Trams. Co. 5 per Cent. 1st 
l Consolidated Signal Co............... Á—h 13 6 0| April, Oct i Mort. Debs. ...cscsereceseccsece,, 87 —92 |5 b 6| June, Dec 
0/2 Do. 6perCent Pref................. i-i 800 April, Oct t > Kalgoorlie Elec. Trams. Sh.. 4, "S Mav 
100: 5% | Crompton & Co. 5 pes jane Ist. Mort. St. | 5% 5 per Cent. “ A ” Deb. Stock. —90 {S11 O| Jan, iy 
Debs. (red.).. eene cose} S4h—59} | 4 4 0 | Jan, July ot 3% Do. 6 per Cent. * B” Ditto..........| 18 —28 |10 14 O | Jan, July 

l! se | Dick, Kerr & Co. Ord............ee À—^h (C00 pt. 1' 0/7,| Lisbon Elec. Trams, Ord..............]. 1 —!t [416 0 ulv 

1| 0/7: | tDo. 6 per Cent. Cum. Pref........... j — 12 90 Sept. 1 0/7; . 6 per Cent. Cum. Pref........ m —18/5 2 0| Jan, July 

9| ++ | Edison & Swan United ("A" "si ) (£3 pd.) i "i Feb, Aug | > | 5% | Do. SperCent. Reg. Mort. Debs. , 91 —96 |5 4 0| Jan, Joly 

S| e» | Do. (£5-puldkcessees cox FOX e Pede 13—11 es Feb, Aug S, 3/0 | Madras Elvc. Trams. 695 Cm. Pref. o. 41—51 |517 0 ar, sept 
St. | 4% 4 per Cent. Mort. Deb. Stock (red.)) 53 —62 i6 9 0| June, Dec | St. 5% | D>. 5% Deb. Stock .... ....... 1... 101 —1 417 0 Jan, July 
St. | 5% | Do. 5 per Cent. 2nd Deb. Stock...... 63 —63 7 7 O0 | Mar, Sept. 100 Sio Manaos Trams & Lt. Co. 5% Debs... .... 87 —89 | 512 0j lan, J'lv 

1! S"o ' Electric Construction Co......... here ars k—h 756 uly | E Manila Elec. Ry. $1,000 Gold Bonds.. 97 —99 |5 1 O| Feb, Aug 

1) 7% | Do. 7 per Cent. Cum. Pref........... Ho —15,61l 9| Jan, July 100 sl “Mexico Tama, Co. Com. St............. 89 —83 |4 4 3 | F,My.AusN 
St, | 4% | Do. 4perCent. Perp. Ist Mort. Debs..| 78 —8) 418 9- an, July Do. Gen. Con. Ist Mrt. 5 Gold Bds..| 82 —85 | 5 18 O| Mar, Sent 
10 of 0 | General Electric 6° Cum. Pref......... 94—10} 517 0! June, Dec 100 5? Do. 6% 50yr. Mort. Bds............ £35 —21$ ; 6 10 6 | Jan, July 
St. | 4% | Do. 4 per Cent. Ist Mort. Deb, St..... 83 —93 .4 6 0 | Mar, Sept ui 44%) Montreal St. Ry. Sterling 4$ per Cent 

5 9M | Henley's Telegraph Works Ord......... 120t—13 i15 8 O0 Feb, Aug Debs. (1922) (Nos. 601 to 2.000) ...... 97 —99 |411 O| Feb, Aug 

5, 2/3 | Do. 4j per Cent. Pret......... suus. H—55/,4 9 O,Feb, Aug | 9t. | 44% o. (Nos. l to 4,602)..... ...| 98 —100 4 10 0 o 
st. | ane Do. 4 per Cent. Ist Mort. Deb. Stock..| 191 —103 ! 3 17 9! Mar, Sept .0/7* | Porth Elec. Trams Ordena en Desi s cua: 1à4—14 |4 0 O May 
10 5,- | India Rubber Gut. Per., &c., Works Ord. IJE—-141,.5 5 6 | Feb, Aug 9, 3/0 | Rangoon El:c. Trams. & Supply Co. 6% 

10! 5/0 | Do. 5 per Cent. Cum Pie MGE ES | 9i —108 4 19 0 m zl Cüm: Poir ovens ea iod Cha y run 5—5} 1510 6| Jan. July 
T Vs Do. 4 per Cent. Debs. (red.).......... | 90 —93 410 April, Oct | Al's! Do. 445 Ist Mort. Deb. StE ves rs Ee: 9t —96 |4 13 9 | lan. luv 
1 National Elec. Construction Co......... i—i (o l April 100) fll | Rio Janeiro Tram, Lt. & P. Co......... ia s F, My, Aug 
1 Ricihardsons, Westgarth & Co., Ltd., Ord. Amy " Nov TN "o Do. 30 yr. Cold Bhd$.osss sees vc; 981—122)| 4 19 6| Apl, Oct 
1, os: | Do. 6 per Cent. Cum. Prefi.......00 Á—-i | .. . May, Nov [100 55 | D^ Syr. Mt. Bnds................ 831-9931 |} 5 10 6| Jun, De 

St. LE Do. 44 per Cent. Perp. Deb. Stock.. 60 —3 7 3 O Jan, July | 100, $24 | Sao Paulo Tramway, Lt., Power........ T s . 

5 ` Simplex Conduit 6 per Cont. Cum. Pref.. 44—5 " i .. 970 Do. S»perGent. Ist Mt. $500 Db. ..... 100 —102 | 4:8 O | June, Dec 
12 1200 Telegraph Construction & Maintenance..| 37 —39 6 4 9° Mar, July St.|5"$ | Do. 5 per Cent. Perp. Cons. Deb. Stock; v8 —101 14 19 0 T 
100; 4 4 per Cent. Deb. Bonds (1909).. 96 —93 4 | 6 jan, jus 100, 4375| Toronto Ry. Co. Ist Mt. 44°% Ster. Bnds.| 97 —99 |411 0 | Feb, Aug 

l 1/0 | vices Lio Ord oesbccaiona rec bl Ro pDobi-h. 512 6 E | | | 
sd v0 Do Seer Cent. po pieier E Oi ky g F 5 pom Colonial & Foreien Electricity Supp J, &*. | | 

10 j per Cont. non-Curn. Preterre: 9 —104 / 5 ; 
St. | 47o | Do. 4 per Cent. Ist Mort. Db.Sk. (red.) 95 —98 |4 | 6 June, Duc ee w Aa Elec. Cee Co. 6% Cu. Pr. .. ‘on zu | 2 ue H Mar, Sep! 
100 4t 7o Do. 44 per Cent, 2nd Mort. Deb. (red.) 103 —105 | 4 5 9 i Tu Dec 10| 6/0 B ae ie S & T. 6"% Wm. Pref. PENNS 10 tl 5 4 0 “2 
100} 9o Do. 5 per Cent. 3rd Mort. D:bs. Scrip. 104)—100}. 4 14 3 St. aye ombay um. Pref. .... i—114 5 ' July 
10 12% J G. White & Co. 6"6 Cum. Pr« aie aid 14i —15i 7 12 0 | P J Do. 4} per Cent. D: b. Stk. (red) . 94 —96 4 14 Jan, 
is : Mort | | , . 100 5° | Do. 5 per Cent. 2nd Mort. Deh Stock.| 96 —93 |5 1 0 L 
St. | 4% | Willan E E ~~ | 5| 5/0 | Calcutta Elec. Supply Ord............. 71 —1 | 510 O| April, Oct 
De SQéioosecoccceóvotevececo ete 955 55 6 13 6 May, Nov 3, 2/6 Do. 5t; Cum. Pref Sy pon te ae —5t 4 15 0 "E 
Telesraph | 100 5% | Calgary Power Co. 5^5 Ist Mort. Bnds..| 21 —93 |5 7 0 " | 
e/ezrapns. | 100, $11 Canadian Gen. Elec. Co. Com. St.......| 105 —110| 5 16 O Tm 

10 3/0 Amazon Telegraph. a Rad oa ECC Kes 6i —7l | 510 1 | June, 100, $$] Do. ^ Cm. Pf. Stock.......... ees. li7 —122/5 15 0 oe 
100) 9% Do. Sper Cent. Debs. (red.).. es 95 —97 15 3 0! Jan, July f 100! 5% | Castner Meroe Alkali Co.(of U.S.A.) | 
St. ed tAnglo-American Telegraph Ord. — 62 —65 !6 3 0| F,MyAgN Ist Mort. Stl. Debs. .....esceesceeee 96 —100/5 0 O | Jan, July 
St. | 90% | tDo. Preferred sesorecssosassreseis 104-105} 5 14 0 | F.My,Ag.N f St.) ell | Cond. Gas,Elec.Lt&Power of Baltimore St | 109 —112 '5 7 0 mm 
St. x07 Do. Deterred. lees eee eere. 223; 631 5 4 0 F,MyA&N [St 33 Do. 6% Pref. St. (Cum.) ............ 110 —113 |5 6 0 e 
St. | 4% | Commercial Cable 4 per Cent. Deb. Stk..| 7:181} 4 18 0 | In,Ap,Jy,O f -4426| Do. 81,000 Gen. Mort. 43% Gd. Bds.. | 931—954 | 4 14. 3 T 
10! Lys [Cuba Submarine Ord........... Su dà 8t —9t 610 0 Feb, Aug .. Oo | Elec. Development Co. of tario $500bds 92 —94 5.060 oe 
10, 10/ tDo. Preference 10 per ODenlosvekex ys 44 -lät oll 0 Feb, Aug St. | A Elec. Supply Co. of Victoria 5 per Cent, 

5 DUE | Direct Spanisn Ord..... ETE aee Jt— 65 6 B | April, Oct lst Mort. Deb, St sois corse pda yen a 874—904 | 5 10. O | Jan, July 

$5 5 | Do. 10 per Cent. Cum. Pref..... e 6dP—7t 618 0 April, Oct 1 0/97 | Indian Elec. Sup. & Trac. Co........... — 4 3 IO . 

10 </0 , Direct United States Cable... .. LLL LLe. 6$—71 : 512 0. Ja, Ap.Jy.O -e | Kalgoorlie Elec. Power & Lt. Ord....... vanes T" May. Nov 
109; 2d. o Direct West India Cable H vaRg.Db(rd.)) 98 —103 4 10 0 une, Dec 1 0/7!| tDo. 6 per Cent. Cum. Pref........... '1—15. H1 14 © | April, Oct 
St. U |f Eastern Ordinal se = eere, a pewse ba 127 —132 5 8 O|! JaMy,Jr.O 7 St. vll Kaministiquia Power Co. Cap. St.. 133 —133 | 3 12 6 oe 
St. i 6° tDo. 3j per Cent. Pref. "Stock Tn L 25 27 411 0 Ja,My,Jy,O . 9% Do.30,yr. 3° Gold Bnds ............ 102 —104 , 4 !6 0 oe 
Zi o tDo. 4 per Cent. Mort. Deb. Stx. (red): vok —95$. 4 1 0 May. Nov Madras E.S. Corp. Ord. .... DONIN 14—11 X . 

tEastern Extension so .ccecec cen serere | 12{—12$ 510 0 Ja. Ap,Jy,O [ St. £4 | Mclouurne E.S. Co. Cons. Ord. St ...... 14% —153 /6 10 6 . 
st B. i. i Do. 4 per Cent. Deb. Stock TIPP | 24 “Io 4 3 3 Feb, Aug 9 3/6 Do. 7'"$ Ist Cum. Pref. .. ......... oi —0 5 17 O0 | Jan, July 
| Eastern & S.Af. 4% Mauritius Sub. Debs.) gy! -IH? 318 9 May, Nov [St. 5'$ Do 5°5 Ist Morty. Deb. Stock ...... 103 —106 | 4 14 0 . 

2 SS G.N. (ot Copenhagen) With coup. No, 2. | 29, 314 6 6 6 Jan, July .. | So | Mexican Elec. Light Co. 5°9 Ist Mort.: 

25 mi [ndo European ss ours ee mewes esee D7 2 34 7 S dO: 6. May, Nov J St. | Gold. Bords aoc ave micas oc ute oe oe s 70 —75 613 4 an, uly 
100 iwtackay Companies Common .......... 82 -85 S18 0 Ja,Ap,Jy,O St., $1 |tMexican Lt. & Power Co. Com. Si. 55 —0) ó l3 6 n, Ap, y,O 
de 4% Do. Preferente qesaeecctenuev reve t7 --70 514 O0 Ja,Ap,Jy,O St. $3) | iDo. 7^5 Cum. Pref. St... ce. cee eee ee à) —94 17 9 O' May, Nov 

2/0 | Marconi's Wircless Teleg. Co. ex rhet... (03105 0 0) April 100 5", | Do. S5", Ist Mort. Gold Bonds. 2222277 | 82 —8»5 |5 l6 0j Feb, Aug 
TEA Do. 7% Partipe. Pref. excu nto .... 5-3! 5.5 uy $ 100 5% | Monterey Rly. L. & P. Co. Ist Mort.Db.St, 72 —75 613 4 "AN ! 
100; 4% | Pacific & Europ'n Tel. 4 oo Guar. Dos.(red.) 96¢—96} 4 1 3 June, Dec [102 $2'| Montreal Lt., Ht. & Power Co. Cup. St.| 210 ——222| 4 2 o Í F, M, A i 

24 Y3 ` West Coast of America.........ece cues l4¥—-ig | 4 2 6, May St., 9% | Northern Lt. Power & Coal 5°% Gd. Bds..| 15 —25 . ex 
00| 4% | Dc. 4 per Cent. Debs. ......... .....| 94 —97 | 4 2 6! Jan, July | St. £10 | River Plate Elec, Co. Ord. Stk re ee 207 —217 | 412 0 
10 1/0 | West India & Panama ............. 5| 26-23 '4 7 6 | May, Nov St. | Ye Do. 6 per Cent. p m in Stk...| 102 —107 | 5 12 0 
10| 6/0 | Do. 6 per Cent. Ist Pret. Sun da qe 94—10}! 5 17 6 May, Nov {| St. Do. Sper Cent. Deb. Stock....... 979—996 | 5 0 6 
110 on | Do 6% 2nd Pref.. "m 91 —91 6 3 0; May, Nov b 1} {Shawinican CE Co. $100 Cap St. 133 —138|] 4 7 0 
00! 5% | Do. 5 per cent. Debs............ A —101/419 0| Jan, July | .. 3 per Cent. $500 Bonds..........| 105 —107 | 4 13 6 
Ei 30 Western cele ach "-— 5 b 6, MrjuOD | St.! 44%] Do. 4j perCon. Mt. Db Stc 100}—102}] 4 7 6 

4% Do, 4 per Cent. Deb. Stock (red.).... 94 —96 |4 3 3| June, Dec | .. | 44%] Toronto Power Co. 44% Db. St....,....| 97 =100 4810/0 
| 44% tWestero UnlonTolegraph Fdg.&R.E.Bnd, 92 —95 414 9 - 1/2} Victoria Falls Power Co; Pref. exse kaye >i ^ #—f 16 B.0 
| Ex. Dividend, 


* No allowance has been made for accrued Interest or redemption. 
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NOTES. 
pee ee 
International Radio-Telegraphic Research. 

THE need for concerted research in radio-telegraphy. if 
we are seriously to enlarge our present knowledge of the 
phenomena of wave transmission, has long been recog- 
nised. One result of this feeling has been the formation of 
a committee by the British Association, as was announced 
recently. This committee is now getting seriously to work, 
and a note appears in another column outlining the present 
scope of the inquiry. One of the subjects for investigation is 
that of atmospherics. It 1s desired by the committee that 
organised observations should be carried out simulta- 
neously at numerous points of the globe, the records then 
being compared and reduced by the committee. Another 
question is the action of the earth's atmosphere in causing 
variations of the electric waves in transmission over long 
distances. Such observations can be made largelv bv 
amateurs, but it is gratifying to note that assistance in the 
matter will also be given by the Imperial Navy, bv the 
British Post Office, and last, but by no means least, bv the 


Marconi Companv. 
Ee 


OBSERVATIONS of the kind just mentioned will, no doubt, 


| engineers. 


power stations in various parts of the world. and should 


give much useful information. There is. however, a 


further path of research on more quantitative lines which 
could be carried out with advantage if the facilities were 
obtainable—namely, the transmission of signals having a 


known and constant value, and their reception bv apparatus 


having known characteristics. The inauguration of such a 


programme presents considerable difficulties ; but, as will be 
seen bv a note which we publish in another column, these 
difficulties have largely been overcome bv the munificence 
of a private experimenter, Mr. ROBERT GOLDSCHMIDT, who 
has placed his large power station near Brussels and a sum 


| of £1,000 for preliminary studies at the disposal of an inter- 


national commission. This commission has just been 
formed, with Mr. W. DvpnpELL as president and Prof. 


WIEN as vice-president, and a programme has been 


provisionally drawn up. Certain signals will be sent out 
according to a time-table, and these will be measured by a 


control station in the vicinitv, so that full information will 
be obtainable as to the character of the signals that are 
transmitted. Their reception appears to us to be a more 
difficult matter, as 1t becomes necessary to compare the 
results obtained bv one observer with those of another. In 
other words, the apparatus used bv different observers must 
be the same, or the results must be capable of reduction to a 
comparable basis. Doubtless we shall hear in due course 
what suggestions the Commission have to make in this 
direction, and whether anything in the nature of a standard 


aerial will be required. 
pA 


The Nationalisation of Railways. 
THE appointment of a Roval Commission to consider the 
present working of the railwavs of this countrv and to sug- 
gest how this working mav be improved is an event which 
should at any time be of the greatest interest to electrical 
For in theory a Roval Commission is a tribunal 
armed with the highest authority to inquire into this or that 
subject and to make recommendations for its better con- 
duct; in practice its recommendations are too often onlv of 
academical interest, partly because there is little intention 
on tle part of the Government for the time being that these 
recommendations shall ever be carried into effect and partly 
because the composition of the Commission itself mav rob 
its opinions on the matter in hand of much of the authority 


thev ought to have. 


THE recently appointed Royal Commission on. Railways 


be made on the usual signals received from existing high- ! is, we feel sure, a case m point. Of the nine commissioners 


- — — — — 0. 
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who form it, one alone has had any special experience of 
railways and their difficulties from the inside, one is an 


ironmaster, one is an ex-Labour leader, and the remainder, 


though doubtless capable men, would scarcely have been 
chosen had there been any real desire to diagnose and 
remedy the present railway trouble and inefficiency. To do 


this all the factors which affect the existing state of things 


must be known, and this is not possible without an inside 
knowledge. It is indeed evident that at the back of the 
terms of reference of this Commission lurks the proposal to 
nationalise the present railway undertakings. And it is a 
proposal that we hope the whole community, and not least 
those connected with the electrical industry, will do their 
utmost to defeat. We admit that the present administra- 
tion of the railways 1s often unsatisfactory ; we admit that 


the railway servant. and no less the passenger and the 


trader, have all cause for complaint ; but we do not admit 
that nationalisation would improve matters. We know 
it would not. Our present telephone system is one example 
of how nationalisation can stultifv progress, and this should 
be enough to prevent us from commutting a still worse 
error. To electrical engineers the question has a further 
and graver interest in that railway companies are now at 
last beginning to consider favourably schemes for electri- 
fication. But if thev are led to expect nationalisation, they 
will hesitate to increase their capital account, and such 
schemes would either be defeated or delayed, and thus a 
solution, which we feel would do much to disentangle many 
of the present problems of railway operation, would be 
disastrously shelved. We agree that there is room for im- 
provement in railway working, and for this reason we 
welcome the appointment of this Roval Commission ; but 
we most emphatically do not believe that anvthing would 


be gained by nationalisation. 
—ÜÜmo 


Railway Accidents and Track Circuiting. 

DunixG the present vear there has been a most regrettably 
large number of fatal accidents on the railwavs of this 
country. From the one at Bromford Bridge in the early 
part of the vear to the one at Waterloo Junction on Satur- 
dav last these accidents have numbered 10, in which 36 


people have been killed and 216 injured, the largest number 


killed in anv one accident being 17 at Aisgill in August. 
Now, when we come to examine the probable causes of 
these accidents, it is obvious that thev have been all directly 
due to the failure of the human element, that human element 
being sometimes represented by the engine driver, but 
more often bv the signalman. And the cause of this failure 
of the human element is not far to seek. This is an age of eco- 
nomv combined with hurry : and therein lies the explanation. 
The companies, in their desire to economise, emplov cheap 
labour and impose on one man more than his fair share of 
work, so that even on very busy sections, such as that near 
Waterloo Junction. only one mar. is employed in one of the 
signal boxes, The factor of safety is therefore small on the 
human side, with the result that code rings are mixed, 
telephone calls are misunderstood and an accident happens. 
Now, as has been pointed out time and time again, not only 


by ourselves but by Board of Trade inspectors, this reliance 
on the human mind is a mistaken policy. An arrangement of 
track circuiting combined with the lock and block may m 
certain cases do away with the necessity of a signalman at 
all, and in any case greatly lightens his work. The tube 
ralwavs form sufficient proof of this. The system there 
employed can be trusted to give reliable indications. This 
does not seem to be the case with the svstem of signalling 
used on the South-Eastern, for, by means of a key, sup: 
posed to be used only on special occasions, but in reality 
used somewhat freely, as the evidence on Saturday showed, 
à signalman can unlock his instruments and work un- 
trammelled by their safety indications. With a system of 
track circuiting the lock is absolute and the train thus pro- 
tects itself. Moreover, such a system is capable of dealing 
with the heaviest traffic and, unlike the human being, 1s 
unaffected in times of stress by brain storms of a disastrous 


kind. Saturday’s accident also raises the question as to 


whether some audible signal could not be installed in the 
driver’s cab as an aid to safe working in foggy weather. 
There are many systems for doing this, but they rather 


suffer from their complication. What is wanted is an efficient 


check on the signalman combined with a system of giving 
audible signals to the driver; anything further is a frilling 
which is unnecessary and may be harmful. It is rather with 
these matters that a Royal Commission on Railways might 


profitably deal than with the chimerical benefits of 
nationalisation. 
——— 94 0 M ————————- 


Far Eastern Cable.—The Telegraph Construction & Main- 
tenance Co.’s ¢.s. |“ Colonia ” left the Thames on Tuesday with 
the Aden-Co'ombo section of the cable which the company has 
made and is laving for the Eastern Telegraph Co. This will 
complete the Aden-Penang section of the Eastern and Asso- 
ciated Companies’ new far Eastern cable, which is ultimately 
to be taken on from Penang to Hong Kong, probably early 
in the New Year. | 

Royal Commission on Railways.—The King has been 
pleased to approve the appointment of a Roval Commission to 
inquire into the relationship between the railway companies 0 
Great Britain and the State in respect of matters other than 
safety of working and conditions of employment. and to report 
what changes, if any, are desirable in that relationship. The 
following are the Royal Commissioners : The Earl Loreburn, 
G.C.M.G. (chairman); the Earl of Derby, G.C.V.O. ;. Right 
Hon. Sir H. Primrose, K.C.B., chairman of the Pacific Cable 
Board ; Right Hon. F. H. Jackson, late President of the In- 
stitute of Bankers: Sir F. R. Upcott, K.C.V.O., late chairman 
of the Board of Indian Railways: Sir W. Plender, late Prest- 
dent of the Institute of Chartered Accountants; Mr. A. 
Balfour, late Master Cutler of Nleflield ; Mr. R. E. Prothero, 
M.V.O.. and Mr. D. J. Shackleton, Mr. E. W. Rowntree, of 
the Board of Trade, will act as Secretary to the Commission. 


Cable Interruptions and Repairs. . 
Date of Interruption. Date of Repair. 


Latakia—Palura ................. . May 26, 1910 re 
Scalameva—Samos ................ April21,1912 ... us 
Marmariza—Hhodes............ .. April 21, 1912 . s 
Besika—Tenedos  ............... April 24, 1912 Oct. 24, 1915 
Peulocondore— Pontianac......... July 5, 1912 zi 
Jamaica— Colon ........ hcc) June 9,1913 ... rr 
Seth ier’ TTE Oct. 6,1913 .. a 
Singaradja—Ampenan ..,......... Oct. 5,1918 s 
Chie fend 1o Oct. 17, 1913 Oct 29, 1915 
Pernambucu—Ceara ........ ...... Oct, 20,1913  ... E 
Ceara— Maranham ........... ..... Oct. 20, 19315 ... a 


Mole St. Nicolas—Portauprince Oct. 27, 1913 ... 


a — — - — 
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Royal Engineers (T.F.)— 


Castle School Contingent, Junior Division, Officers! Training 
Corps) has been appointed second lieutenant in the Electric 
Lights Company, Renfrewshire (Fortress) Engineers, R.E. 


Anglo-French Telephones.— t is announced from Paris 
that the date of the application of the reduced telephone 


tariffs berween France and Great Britain has been fixed by the 
Ministrv of Posts and Telegraphs by agreement with the British 
Post Office for November Ist. The tariff will be fixed at Df. 
(4s.) instead of, as at present, 10f. for three minutes’ communi- 
ation between Paris and places in the first zone in England 

(London. Birmingham, Bristol, Dover, Nottingham, Oxford, 
&c.). The tariff will be 7f. 50c. (6s.) instead of 10f. for communi- 
cations with the second zone (Bradford, Cardiff, Hull, Leeds, 
Liverpool, Manchester, Sheffield, &c.). For the third British 
&.) the tariff will be 10f. instead of 


zone (Edinburgh, Glasgow, 
12f. 50c. (10s. 6d.) Conversations between 9 p.m. and 7 a.m. m 


summer and 8 a.m. in winter will be charged at the rate of three- 
fifths of the day tariff. 


* Modern Flour Mill Machinery.’’—A Paper on this subject 
was read bv Mr. R. B. Creak at the meeting of the Insti- 
tution of Mechanical Engineers last Friday evening. The 
advances that have been made since the last Paper was read 


in 1889 are detailed, and descriptions are given of typical 
modern plant for wheat preparing, flour manufacture, dressing, 


plan sifting and dust collecting. Finally theauthor makes some 
remarks on motive power, which we reproduce herewith :— 
The choice of motive power is governed by two principal considera- 
tions. It is the usual practice to run the mill 144 hours per week, as the 
milling process, being automatic, requires so little manual attention. 
The load is constant. as all the machines must run together to form an 
automatic plant. Such a load is an excellent one for economical steam 
driving with rope drives from flywheel to the several line shafts on the 
different tloors. These same conditions are also very attractive to the 
electric power corporation. as providing a market for their power during 
the slack period between midnight and 6 a.m. Electric driving is making 
some headway, but it can be demonstrated that current must be sup- 
plied at some thing like 0-41. perunit before electric power can compete in 
price with steam, "There is no field for individual driving. as the machines 
must start and stop and run together as a complete plant. The usual 
plan where electric driving ix adopted is to put down moto:s for driving 
the wheat-preparing plant, one for driving the roller shafts on the bottom 
floor. and one for driving the upstairs line shafting. There are about a 


dozen flour mills driven by clectrie power at present in this country, and 
Greater regularity of speed 


these report very favourably on the system. 
This is a matter of very 


is one of the claims made for electric driving. 
great importance where s» many separations are effected by the use of 


delicately adjusted air currents. Variations in line-shaft speed become 
greatly exaggerated when dealing with fans driven from them at high 
speeds. A considerable saving in space is made by the abolition of 


boiler house. economiser house and chimney stack. 


The Work of the British Association Committee of Radio- 
telegraphic Investigations.—The Committee has now inaugu- 
rated an extensive scheme of making observations of 
natural electric waves bv means of wireless telegraph receiving 
apparatus, and are addressing an invitation to wireless tele- 
graph experimenters to co-operate in the making of observa- 
The records will be collected bv the Committee and 


tions. 
These natural electric wave 


compared and reduced bv them. 
trains produce troublesome noises in the telephone receivers of 


wireless telegraph stations. Some proportion of them are due 


to lightning strokes within a few hundred miles of the receiving 


station : but even when there is no thunder weather recorded 


over the whole continent of Europe and the adjacent seas, they 
are received continuously bv an antenna adjusted to a great 
wave-length. It has been suggested that some of these wave- 
trains may be due to extra-terrestrial causes, and it does not 
seeni unreasonable to suppose that electrical discharges may 
occur in the sun, and may be the source of a proportion of the 

natural electric wave-trains we receive. There is little likeli- 
hood of our gaining a knowledge of the causes at work, until 
organised observations are cartied out simultaneously at 
numerous points of the globe and collated at a single centre 
such as the committee now affords. Another and distinct 


inquiry which urgently needs pursuing is the action of the | 


earth's atmosphere in causing variations of the electric waves 
used in transmitting messages over long distances. The laws 


of these variations, especially in respect of their connection 


Alex. Reid (late cadet, Merchiston | 


with weather conditions, with position on the earth’s surface, 
and with the time of dav, would, if unravelled, probably throw 
light on the electrical conditions of the highest parts of our 
atmosphere. The Committee have undertaken this inquiry 
also. In carrving on the work the Committee looks very 
largely to private experimenters for the collection of data. 
But it has been a matter of extreme gratification to the Com- 
mittee to find that the Imperial Navy and the British Post 
Office were willing to help. The Marconi Company a!so has, 
with most commendable public spirit, promised to give its 
powerful assistance to the Committee. Thus the Committee 
can alreadv make sure that data will be collected on their 
behalf in all parts of the world. Meanwhile private experi- 
menters who are willing to assist the Committee by making 
observations should communicate with the secretary, Dr. 
W. Eccles, University College, Gower-street, London, England. 

Wireless Telegraph Methods in Railway Signalling.— 
Paragraphs have recently appeared in the daily Press in regard 
to the application of wireless telegraph methods to railway 
signalling for the safeguarding of trains. We are in a position 
to state that the Midland Railw av doi eu is carrying out 
experiments in this direction, the system selected being the 
* Railophone " system which was described some time ago in 
these columns. This system depends upon the induction between 
| a wire buried in the track and a coil on the moving train, the 
objec t being to give signals on the train as it approaches the 

' distant " signal and also when the signal has been passed, 
showing whether the signal is “off” or “on.” The “ K.K.” 
relay is used in the equipment. A short section of the main 
line near Derby is to be used experimentally, ard will be in 
operation in two or three months. We understand that Sir 
Guy Granet, the general manager of the Midland Railway, has 
taken the greatest interest in these experiments for the past 
two vears, and no doubt it is largely due to his interest in the 
matter that expenditure has been made for this purpose. 

Canal Transport in Great Britain.— At a conference of 
Municipal Corporations held at the Guildhall last week, a 
resolution was moved approving the recommendations of the 
recent Roval Commission that the State should acquire the 
canals (but without the State becoming a carrier), ard for the 
appointment of a Waterways Board as the controlling autho- 
rity to manage and develop our canal system. It was stated 
that in the period between 1885 and 1905 the inland water- 
borne traflic of France had increased by 73 per cent., that of 
Belgium by 114 per cent., and that of Germany bv 247 per cent. 
"imultaneously with these increases there had been reductions 
in the canal tolls, which fact had acted very stronyiv in favour 
of the Continenta! manufacturer in his competition with British 
rivals. The multiplicity of ownership at present prevalent was 
the greatest hindrance to development, the average length of 
canal owned by each authority in England and Wales being 
only 28 miles. In reply to the contention that in State 
acquisition the money of the State would be used to subsidise 
competition against the railw avs, it was pointed out that Con- 
tinental experience showed that railway prosperity increased 
concurrently with the development of canals. 

International Scientific Radio-Telegraph Commission.— 
A meeting was held in Brussels at the commencement of last 
month at which the question of organising an International 
Commission to carry out wireless experiments was further dis- 
At the International Time Conference in Paris last 


-— ee —— 


| cussed. 

October a series of resolutions was passed with reference to the 
Peas of an international organisation for the scientific 
; study of Hertzian waves and tlien relationship to the medium 
| through which they travel, At this conference Mr. Gold- 
| 8c hmidt, of Brussels, placed his high power station at Brussels 

and the sum of £1,000 for preliminary studies at the disposal 
! of the proposed International Commission. 
| Arising out of these resolutions the re presentatives of the different 
; countries who were present at. Brussels last month drafted a provisional 

constitution for the International Commission and a scheme for its work. 
The objects of the Commission are :— 
To carry out experiments on the propagation of electric waves. 
To make wireless telegraph measurements and the study of the pro- 


blems related thereto, 
The provisional programme of the work of the Commission will consist 


al di E ree 
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each of the countri-s taking part. The National Committees will send 
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Sanction to loans for similar purposes has been given to 
Salford and Southampton 
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in making measurements in different countries and at different distances 
and in different directions of the strength of signals sent out from the 
station at Brussels. These measurements will be repeated from day to 
day or hour to hour as necessary in order to determine the variation of 
the strength of the signals both with time, with distance and with direc- 
tion, and later the effect of wave-length and decrement will be studied. 
It is proposed to set up a receiving station near the transmitting station 
in Brussels in order accurately to control the strength of the waves sent 
out so that an allowance can be made for any unavoidable variation in 


reducing the final results. 
The organisation consists of a number of National Committees. one in 


takings. 
Grimsby and Plymouth Corporations. 
are applyiug for loans (p. 151). 


OBITUARY. 


E. PETLEY.—We regret to record the death. which occurred 
suddenly on Monday as the result of an apoplectic seizure. of Mr. 
Edmund Petley, who had been secretary of the Chili Telephone Co. 
since its formation in 1889, and also secretary of the Amazon Tele- 
graph Co. for many years. The deceased was a Fellow of the Insti- 


tute of Secretaries, and was 55 years of age. 


delegates to the International Commission and these delegates, together 
with the officers, will constitute the International Commission. It is 
proposed that the International Commission should meet once a vear, or 
more often if the work is sufficientlv advanced. "l'he Institution of 
Electrical Engineers has decided to undertake the formation of the 
National Committee for Great Britain under the scheme for the organi- 
sation and enccuragement of electrical research which was announced at 
the Institution meeting on December 12th last. 

From the minutes of the preliminary meeting, which are signed by 
Prof. Abraham, Prof. Benndorf, Mr. Duddell, Commandant Ferrié. 
Dr. Goldschmidt, Prof. Schmidt, Prof. Vanni, Prof. Wien and Prof. 
Wulf, it appears that a provisional organisation has been appointed with 
Mr. Duddell as president, Prof. Wien as vice- president, and Mr. Robert 
Goldschmidt (of Brussels) as secretary. The provisional programme is as 
follows : (1) The determination of means to ensure constancy, and means 
for controlling this constancy ; (2) measurements relating to the varia- 
tions of signals at the various stations day by day. variations correspond. 
ing with wave. length and the different characteristics of emission in 
transmitting stations; (3) comparisons of intensity of signals received in 
different directions and at different distances from the transmitting 
stations; (4) simultaneous measurements of atmospherics at different 


ee 


PERSONAL. 


Mr. Herbert Samuel has just returned to England after six 
weeks’ tour in Canada and the United States. His visit is stated 
to have been chiefly in connection with the telephone service and 
especially in regard to automatic telephone working. Mr. Samuel 
made the important statement that the policy of paving equal wages 
to women and men for Post Office duties has resulted in man's 
almost complete ascendancy in Canada where Post Office work is 
ceasing to be a woman's career. This has also, to a large extent. 
proved the result of the same conditions in the United States. 


APPOINTMENTS VACANT AND FILLED. 


London County Council invite applications for the position of 
charge shift engineers at the Greenwich generating station. Salary 
£250. rising in annual increments of £10 to £300 a year. Applications 
(on official forms to be obtained from the Clerk of the Council. County 
Hall. Spring Gardens, S.W.) by Ilà.m. of Nov. 12. See also an 
advertisement. ; 

London County Council also invite applications from persons de- 
sirous of having their names placed on the panels of instructors in elec- 
trical engineering for employment as occasion requires in the Council's 
junior technical evening institutes, Remuneration 10s. an evening 
of about two hours. Applications (on official forms to he obtained 
from the Education Officer, L.C.C. Education Offices. Victoria 
Embankment, W.C.) by Il a.m. of Nov. 10. See an advertisement. 

Walthamstow Urban District Council require an assistant in the 
electrical engineers department. Commencing salary £150 per 
annum. Applications, by post only, to Mr. C. Svdnev Watson. 
clerk to the Council, Town Hall. Walthamstow, by 5 p.m. Nov. 12. 


See advertisement. 


Stations. 
At first signals will be transmitted three times a week, on Mondays, 


Wednesdays and Fridays at 11:25 a.m. and 3:25 p.m. (Greenwich time). 
On the first Monday in each month, and eventually on certain days when 

there will be international meteorological observations, signals will be 
emitted at intervals of one hour beginning at 6:25 a.m. and terminating 
at 5:30 p.m. These signals will start on January 1, 1914, and will cor- 
tinue experimentally until March 1, 1014, and regularly thereafter. The 
wave-length will be 3,300 metres for the provisional programme, and may 
be changed if this presents difficulties. The signals will be as follows : 
At 25 minutes after the hour the letter V for one minute: from 26 
minutes to 26 minutes 19 seconds 10 dots of one second duration, with 
intervals of one second ; from 26 minutes 20 seconds to 26 minutes 30 
seconds an interval of 10 seconds; from 26 minutes 30 seconds to 26 
minutes 40 seconds a dash of 10 seconds; and from 26 minutes 40 
seconds to 27 minutes an interval of 20 seconds. The series of dots, 
Spaces and dash will be given four times, terminating at 20 minutes 40 
seconds. At the Brussels station will be measured the current in the 
antenna, the damping and apparent resistance of the antenna, the 
radiation resistance and the spark frequency. At the control stations 
will be measured the wave-length, damping of the antenna and apparatus, 

damping of the received waves. and the value of the current in the 


antenna, "The National Committees are requested to report on the best 
methods for such observations, and thereafter to study the method of 
ae M A E m eae ani The Governing Body of the Northampton Polytechnic Institute 


measurement of received signals, the measurement of damping of re- 
ceived waves, the desirable form of antenna, the desirable method of | invites applications for the immediate appointment of a laboratory 
earthing, the desirable receiving apparatus, the desirable measuring demonstrator and lecture assistant in the electrical engineering an 
apparatus, the desirable method of photographic registration, and the | applied physics department. Salary £110 per annum. Applications 
examination of the best methods for the registration of atmospheric | by 10 a.m. of Nov. 4 to the principal. Dr. R. Mullineux Walmsley, 
disturbances. 280. St. John.street, London, E.C. See advertisement. 

A draughtsman is wanted for general electric work. with good 
technical training and experience of traction work preferred. Appli- 
cations to C. M. E., Locomotive Works, L, & Y. Railw av. Horwich, 


Current Topics. ocn E 
: j ur Ad Sie : ry NOY. See advertisement. 
Subjects of current interest dealt with in this issue include | Y 
the following :— A lecturer and demonstrator in wireless telegraphy is wanted for 
E s ; : DET. : the Atlantic College of Wireless Telegraphy, Cahirciveen. Kerry, 
Dr. H. W. Malcolm. continues his article on “ Sine Wave Trans- | Ireland. Applications to the Principal, See an advertisement. 


mission in the Submarine Telegraph Cable " (p. 131). An electrical instrument maker is wanted at the South African 
College, Cape Town. Salary £200 per annum. Applications to Mr. 


We give abstracts of Mr. C, Vernier's Address to the Newcastle 
Section of the Institution of Electrical Engineers (p. 126). and of | E. W. Bohle, 45, School-road, Moselev, Birmingham. 
Mr. H. Faraday Proctor's Address to the Western Section of the A workshop instructor is also wanted at the South African 
Institution of Electrical Engineers (p. 142). We refer to the subject College, Cape Town; must be competent. well-educated mechanic, 
of Mr. Vernier's Address in our Leading Article (p. 140). used to machine tools. &c. Salary £200 per annum. rising to £250. 
Applications to Mr. E. W. Bohle. 4 45, School-lane, Moseley, Bir- 


We. describe the recent extensions to the Fisk-street station. 
Parsons turbo-alternator, ^ mingham. See advertisement. 
i 
Battersea (London) Council require a commercial assistant. with 


Chicago. These include a 25.000 kw. 
while a 30.000 kw. Curtis set will shortly be installed (p. 134). 
Details of a new line of miniature instruments recently placed on termica RDUM ledge. TOPSDDCIE CIC a a do 
the market by the Weston Electrical Instrument Co. are given on p. ù PeT week and commission. 
142. An experienced manager is wanted for large conduit works 
Some interesting notes are given of the progress of Messrs. W. T. A test-room assistant is required for a cable factory in Lancashire 
An electrical firm in Manchester advertise for armature winders. 


Henley s Telegraph Works Co. during the past 60 years (p. 146). 

Electricity Supply Evrtenstons.— Inquiries have been held into the A lecturer in engineering is required for Rutherford Technical 
applications of Darlington, Leicester and South Shields Corporations College, Newcastle-upon-Tyne, Salary £150. rising to £180, Appli- 
for consent to loans for extensions of their electricity supply under- cations hy Nov. 5. Particulars from the Secretary. 
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i way they were overcome in the case of the British Commercial Gas: 


Mr. 8. H. Fowles, mains assistant at Dewsbury. has been appointed 
mains superintendent of Stoke-on-Trent electricity department. 

Mr. F. Edggington has resigned his appointment as principal 
assistant to West Ham tramwavs undertaking. and Mr. W. Hopkins 
has been appointed to the post at £250 per annum, rising by annual 
increments of £25 to £300. 

Mr. W. Stainer. B.Sc.. has been appointed demonstrator in physics 
and Mr. John N. Hollingworth assistant lecturer in electrical engi- 
neering at Manchester University. 

The " Review of the River Plate " states that Mr. S. C. Marengo 
took up the post of general manager of the Central of Buenos Aires 
Railway Co. and the Lacroze Tramways Co. on Oct. I. Mr. Marengo 
was formerly manager of the Buenos Aires & Pelgrano Tramway Co. 

Gloucester City Council have appointed Mr. F. H. Corson, city 
electrical engineer, to be also manager of the light railway under- 


taking. 


INSTITUTIONS AND SOCIETIES. 


Western Section of the Institution of Electrical Engineers.—The 


opening meeting of this Nection's session was held at the Merchant 
The chair was taken 


Venturers’ College. Bristol, on Monday last 

bv Mr. W. Duddell, F.R.S. (president) The chairman of the 
section, Mr. H. Faraday Proctor. delivered his inaugural address 
of which an abstract will be found on p. 142 of this issue. After the 
meeting. at the kind invitation of Prof. Robertson, of the Merchant 


Venturers’ Technical College. the members inspected an interesting 


display of dynamometers in the electrical laboratory of the college. 
Prior to the meeting some 40 members paid a visit to the extensive 
tohacco factory of Messrs. W. D. & H. O. Wills. In the evening the 


annual dinner was held at the Royal Hotel. 85 members and friends 


being present. 
After dinner, the Royal Toasts having been honoured, “ The Institution 
"was proposed by the Chairman (Mr. H. FARADAY 


of Electrical Engineers 
Procror). He recalled. the good work of the Institution in bringing 
about reforms, and indicated a few directions in. which reform is still 


needed, 
attachments; 
extensive and expensive training. 


the presence at that meeting of the President, 
In replying, Mr. DuppErt referred to his own difficulties at the he- 


einning of his career. He then mentioned some of the research work 


another the inadequate remuneration of juniors after an 


P 5 
being undertaken by the Institution at present, especially emphasising 


standardisation. 
" was proposed by Mr. 


The next toast, " The Western Local Section. 
J. F. C. Sx ELL, who recalled the time when Mr. Proctor's brother was 
He laid em phasis on the necessity 


Chairman of the Newcastle Section. 
The new 


of a general engineering education for electrical engineers. 
requirement of passing an. examination for entry to Associate member- 
He 


ship would do much to raise the status of the electrical engineer. 
explained the reason for the formation of local sections by the analogy of 


Mahomet and the mountain. 
Institute of Radio Engineers.—The second institute meeting of the 
current season was held at Columbia University, New York, on 
Wednesday. Oct. 1. A Paper entitled " Secme Recent Radio Sets of 
the Marc oni Co.” illustrated by lantern slides. was given by Mr. Roy 
Mr. Weagant has been engaged in the design of the 


A. Weagant. 
apparatus he descrited. and his comments were therefore of especial 


interest. The Paper was followed by a brief discussion. 

« Point Fives."—.4 meeting of this Association was held. on 
Friday, October 17th. at the “ B. & K.” Restaurant. Earl's Court- 
road, London, SW. Mr. 5. T. Allen (Wolverhampton) was duly 
proposed and elected a full member of the Association. the date of 
his election to be October. 1812. Mr. A. H. Shaw, of Hford. was duly 
proposed and elected a Point Five. Mr. Shaw’s month will be 
January. 1914. It was agreed that no alteration be made in the 
qualifications for membership. It was decided that the next meet- 
ing. which will take place on Friday, January. 16. 1914, shall be held 
at " Tricity House." at four o clock. provided arrangements can be 
made with the proprietors, A feature of the evening was an ex- 
amination of the new type of oven and grill which has been designed 
by Mr. Downe, of which a batch of 50 is being put through the com- 
pany's workshops. [n the opinion of the members present, the oven 
has distinct advantages over other designs. especially as regards 
weight. price, heat and electrical insulation. A letter was read from 
the A. M. IZ. E. of London. suggesting co-operative action in regard to 
publicity matters. This was agreed to. and it was further decided 
that these publicity endeavours can only be regarded. as temporary, 
and that every possible effort should be exercised to bring about a 
genera] publicity scheme for the electric-supply industry. "The 
difficulties with regard to subscriptions by local authorities and the 


One problem he mentioned. was the standardisation of fitting 


He expressed personal pleasure at 
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Association was commented on. : 
The chairman, Mr. €C. S. DaAvipsoN, in his address referred to his 


inability to undertake that section of the business which is so absolutely 
essential to progress and success—viz., selling and hiring. Since the intro- 
duction at Barnes of the tariff from which the society takes its title, some 
10 per cent. of the consumers have elected to be charged on the ratable 
value basis, and they have been inundated with inquiries regarding the 
hire and purchase of all classes of current-consuming devices. Had the 
department been in possession of the necessary powers to meet the demand 
it was certain that the sales of energy would “have been greater, the costs 
would have been reduced, and the financial result expressed by a very 
much higher percentage of profit. The experience gained, however, 
though small. is significant, and abundantly proves that no matter how 
low the tariff dealing with domestic supplies, great and lasting expansion 


cannot be anticipated until the supply authorities have power to set up 
He suggested that 


and maintain energetic sales and hire departments. 
the Association should assist local authorities to gain this necessary 


extension of their powers, and to urge the more extensive use of elec- 


tricity in the home. 


Cd 


EDUCATIONAL NOTES. 


University of Sheffield.—The new buildings of the applied science 
department of this university were opened on Saturday last by the 
Lord Chancellor (Viscount Haldane). These new buildings are in- 
tended for the use of the metallurgical and engineering departments 


and will contain a great deal of apparatus, including a complete wire- 
We shall hope to refer to them more in 


less telegraph installation. 
detail in a subsequent issue. 


Northampton Polytechnic Institute (London). 
special lectures will be delivered by Major W. A. J. O'Meara, C.M.G., 


* Business Engineering in its Legal Aspects." The lectures will 


—.A series of six 


á 
on 
be given on consecutive Tuesday evenings, commencing Tuesday, 


Nov. 4. A syllabus of the lectures and other particulars can be 
obtained from the principal, Dr. R. Mullineux Walmsley, 280, St.. 


John-street, London, E.C. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Oct. 31st (to-day). 
NonTH Fast Coast INsTITUTION oF ENGINEERS AND SHIPBEILDERS 


£290 pam. Meeting at Westgate-road, Newcastle-upon-Tyne. 
Presidential Address by Sir Charles A. Parsons, K.C.B 


F.R.S. 


TUESDAY, Nov. 4th. 
INSTITUTION OF CIVIL ENGINEERS. 
$ pm. Meeting at Great George-street, Westminster, London, S.W. 
Presidential Address by Mr. Anthony G. Lyster. 
RONTGEN SOCIETY. 
8:15 p.i. Meeting at the Institution of Electrical 
Victoria Embankment, London, W.C. Presidential Address. 


THURSDAY, Nov. 6th. 
YORKSHIRE NECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS 
Opening Meeting and Smoking Concert. at the Hotel 


7:13 p.m. 
Metropole, Leeds. 
FRIDAY, Nov. 7th. 
JUNIOR ÎNSTITUTION OF ENGINEERS. 
Meeting at 39, Victoria-street, Westminster, S.W. Paper 
' Experience in the Design and Working on Different Kinds 
' bv Mr. G. E. Lyyo. 


8 p.m. 
on’ 
of Fuel for Gas Producers, 


SATURDAY, Nov. 8th. 
MANCHESTER ASSOCIATION OF ENGINEERS. 
Meeting at Grand Hotel, Aytoun-street, Manchester. Paper 
on " Recent Developments in Steam Condensing Plants," 


by Mr. A. L. Scanes, 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Liuet.-Col. H. M. Leaf. 


The following orders have been issued for the current week :— 
Monday, November 3rd, “ A ©” Company.— Technical instruction, 7 p.m. 
to IO p.m. 
Tuesday, November 4th, " B" Company.—Technical instruction, 7 p.m. 
to 10 p.m. A meeting of N.C.O.s will take place at 8 p.m. 
Wednesday, November 5th, Recruits only.—Infantry drill and technical 
instruction, 6 p.m. to 1O p.m. Sergeants’ mess.—There will be a 
meeting of the members of the Sergeants’ mess in their messroon at 


1:30 p.m. 

Thursday, November 6th, “ € " Company.— l'echnical instruction, 7 p.m. 
to I0 p.m. Meeting of NCOs at 7 p.m. 

Friday, November 7th, “D?” Company. —Technical in truction, 7 p.m. 


to 10 p.m. Meeting of N.C.O.s ai 7 p.m. 
Saturday, November sth. —Headquarters will be opened from 10 a.m. 


till 12 noon for the transaction of regimental business only. 


Engineers., 


| 
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MR. €. VERNIER’S ADDRESS TO THE NEWCASTLE 
SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS.* 


When the history of the electrical development of this country 
comes to be written, the part taken by our district should occupy no 
small space, for not only was Newcastle one of the very early pioneers 
in public electrical supply undertakings, but it still maintains a 
leading position in this branch of electrical work. "The important 
influence of low capital cost upon the cost of producing electrical 
energy was clearly brought out in a Paper contributed to this Institu- 
tion by Messrs. Merz and McLellan in 1904.f Since that time much 
closer attention has been given generally to the reduction of the 
capital cost per kilowatt of power stations, and in view of the steadily 
incrcasing price of coal, it is a matter which must continue to receive 
earnest attention. Of even greater importance is the development 
of high load and diversity factors, both of which effect a reduction 
of the capital charges per unit by enabling the same plant capacity 
to deal with a greater annual output. The maximum economy in 
coal consumption can only be attained by the use of large generating 
units, which further lend themselves to the lowest capital cost of 
installation, while, on the other hand, where fuel is cheaply obtained, 
as, for instance, in the case of waste heat or gas, the installation of 
smaller units at a higher capital cost per kilowatt may be quite 
justitied. In general, the higher the price of fuel, or the poorer the 
load factor, the less a high capital cost can be defended on econo- 
mical grounds. It may also be stated that in a large scheme, the 
cheaper the fuel the more desirable it is to run the plant at a high 
load factor; therefore, any stations operating with cheap fuel. such 
as cheap coal waste heat or water power. must be run as nearly as 
possible continuously at 100 per cent. load factor, the ordinary coal- 
fired stations dealing only with the fluctuations of load. This is 
where the producer of waste heat finds it to his advantage to co- 
operate with a power company. Without this co-operation, it is 
scarcely possible for a power station put down by such a producer to 
utilise the whole of the waste heat available at all times of the day 
and night, or, in other words, to run tbe station as far as fuel permits 
on a 100 per cent. load factor, and thus to obtain, as the power com- 
pany can do, the best possible results. 

If we now examine the conditions under which electrical energy 
is produced in this country, it ix clear that, with a few exceptions, we 
are very far from according with the conditions I have described as 
essential to a low cost of production. The multiplicity of small 
generating stations, some 40 per cent. of which are of a capacity 
under 1,000 kw., supplying small districts, inevitably results in high 
capital charges, poor load factors and high fuel and running costs. 
We, who are familiar with the extraordinary developments which 
have taken place in the production and utilisation of electricity on 
the North- East Coast during the past 10 or 12 vears, wil] be under no 
misapprehension as to the disadvantage under which the greater 
part of the country continues to be placed by this subdivision of the 
means of production and distribution. 

When we note that the use of electricity from publie-supply sources 
in that portion of the North-East Coast served by the power com- 
panies has increased by over 3,200 per cent. within the past 10 years, 2 
and that, as the result of a cheap and abundant supply of electrical 
energy, new industries are springing up in our midst, it is surely a 
matter for regret that similar rapid progress has not taken place to 
the same extent elsewhere. 

Dr. Ferranti. in his inspiring address to this Institution three years 
ago,; set before us an ideal of what electricity supply should. be, and 
it is perhaps pertinent to ask ourselves what we in this country are 
doing towards the realisation of that ideal. Do we not see each vear 
existing generating stations of small and moderate size being ex- 
tended ? Generating stations which in many cases are quite un- 
fitted by their unfavourable situation to achieve the economical 
production of electrical energy. Then what of our load factor ? 
How very few (less than 3 per cent.) of our electrical undertakings of 
to-day can exceed even a 25 per cent. load factor. Again, how many 
of our undertakers can profitably avail themselves of the utilisation 
of such waste heat as may exist in their neighbourhood * Although 
in this district we certainly have a large share, vet we have no 
monopoly of waste heat and waste gases from coke ovens and blast 


* Abstract of the inaugural address of the chairman of the Local 
Section, delivered October 20, 1913. 

+ Tue Evecrrician, Vol. LIII, p. 49, April 29, 1904. 

+ In that portion of the North-East Coast not served by the power com- 
panies, which includes many of the large towns, the corresponding in- 
crease is under 450 per cent.. which is also about the average for the 
whole country for the same period. 


§ THe Evectricias, Vol. LXVI., p. 183, November 11, 1910. 


furnaces ; in fact, the waste heat from these sources in existence in 
this country would if fullv utilised be more than sufficient to operate 
the whole of our existing public electric-supply stations, with a 
combined maximum load last year of between 700.000 kw. and 
800,000 kw. 

The first step towards the realisation of Dr. Ferranti's ideal must 
inevitably be in the direction of the centralisation of all coal-fired 
generating plants into large power stations supplying in bulk over 
very large districts, so as to obtain the benefit of large outputs and 
increased load and diversity factors. These stations will have, as 
far as possible, to be interconnected together, while all available 
sources of waste fuel must be fully utilised. What is the chief 
obstacle to the centralisation of our electric-power supply ? Isit 
not largely the opposition which is almost invariably offered by 
municipal authorities, and particularly by the more important of 
them, to the exercise of private enterprise within their borders ? Of 
course it may be argued that the centralisation of power supply is not 
of necessity a matter to be undertaken by private enterprise, in fact 
the Eleetric Lighting Act of 1909 affords facilities for the combina- 
tion of a number of local authorities, but the jealousy of control 
between neighbouring authorities appears to be an even greater 
obstacle than the ones previously mentioned. and, so far as | am aware, 
there is but one solitary instance of such a joint scheme between 
municipal undertakers in the history of electrical supply in this 
country, viz., that of the Stalybridge. Hyde, Mossley and Dukintield 
Joint Board, which was formed as long ago as 1901. Be it further 
noted that while the Electric Lighting Acts afford to local authorities 
the right of combination or to promote Joint schemes, similar schemes 
between a number of companies or between local authorities and 
companies are denied, and even the supply from a single generating 
station of two or more districts scheduled under separate provisional 
orders but operated by a single company, cannot be carried out 
without special Parliamentary authority; all powers granted to 
companies, if we except power companies, being subservient to the 
right of purchase of company undertakings by the local authority 
for the district. 

Although from time to time we have been assured that the position 
of our electrical supply industry was in no way behind that of other 
parts of the world, I question very much whether we can mike the 
same statement to-day, in view of the rapid progress which is taking 
place in other countries at the present time. For our part, and I 
speak in a general sense of the whole electrical supply industry of 
this country, the progress of the past LO years is surely nothing to 
boast of, in view of what might under more favourable conditious 
have been achieved. If we assume that our electrical supply m- 
dustry commenced in 1890—although a few undertahings were 
started earlier than this-—at the end of the first 13 years the annual 
consumption had risen to 247 million units in round figures, while m 
the next 10 vears (1903-1913) this consumption amounted to 1,315 
million units,* or an increase of 433 per cent. If the pioneering 
work of the first-named period is considered, few, I think, and least 
of all in this district, will be prepared to agree that the increase 
within the last 10 years represents the rate of progress which we 
ought to expect. The reason for this is clearly that the great mi 
jority of our undertakings by their operations on the restricted scale 
created by their condition of municipal isolation are not in a position 
tosupply the larger users, such as railways and industria] power con- 
sumers of all kinds. Nor is it possible that we shall ever be in such 
a position, so long as for sentimental or other reasons it is considere: 
essential to retain a power station for each town or district, irrespcc- 
tive of its size or facilities for economical production. It is not 
surprising that under these circumstances an examination of the 
valuable tables published by the “ Electrical Times ^ shows that out 
of 287 undertakings whose generating costs are analysed.* only five, 
or less than 2 per cent., can show a works cost of o-5d. per unit, or 
under. Therefore. although it may sound like reiteration. we must 
first divest ourselves of this one town or more power stations idea 
before we can hope to make any rapid progress. : 

That many of our undertakings are experiencing the pressing 
necessity for larger outputs and higher load and diversity factors 8 
evidenced by the special efforts which are being made to develop 
electric. cooking. To those of our undertakings especially whose 
operations are circumscribed by limitations of the area of supply. 
this development must be of a particular importance, and it is 50 far 
fortunate that their inability or unwillingness to improve their 
position by other possible means has compelled them to break new 
ground and direct their attention to the energetic development of 
this business. Meanwhile, unlike the small power business, which In 
many places has reached no unsatisfactory proportions, the develop- 
ment of the heavy industrial. power supply over a large part of the 
country appears to be languishing, and vet how much remains to be 


T July, 1913. H 


* (iarcke's Manual. 
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done may be seen from the last Census of Production, which gives 
the total horse-power of engines in use at that date (1907) in the 
factories and mines of this country at 104 million H.P., of which 
14 million H.P., or only some 14-3 per cent. represented the total 
plant capacity of public electric supply undertakings. More recent 
complete figures are not available, but some measure of the increase 
of horse-power available in our generating stations can be obtained 
from Garcke's Manual, which shows an increase of plant capacity 
between 1907 and 1913 for those public supply undertakings which 
furnished returns of just over one-half million H.P. or rather less than 
the average rate of increase since 1890. I have been unable to obtain 
any figures bearing upon the total horse- power | of engines in use in 
the country at the present time, but assuming, for the purpose of 
comparison, that no alteration in the figures has taken place else- 
where than in our public electricity supply stations, our progress 
would be represented by an increase during the past five years of 
4 per cent. of the total. A further surprising fact shown by the last 
Census of Production is that there was approximately 1,000,000 H.P. 
in private hands utilised for generating electrical energy, which pro- 
duced an output equal to fully 62 per cent. of the entire output of 
our public electricity supply undertakings. Comment would be 


superfluous. 
The most important development of the not very distant future 


will undoubtedly be the electrification of our railways. This branch 
of work, if we except the London tube railways, has not progressed 
as rapidly as we should wish, and many reasons have been advanced 
in explanation of this, of which perhaps the most important is the 
heavy capital cost of carrying out the conversion. This will, how- 
ever, become of less importance as traffic further increases and as the 
alternative of carrying out heavy construction works becomes more 
and more pressing in the future. Steam locomotives have about 
reached the maximum dimensions allowed by the present load gauge 
and the demand is still for heavier loads and more frequent traflic, 
two problems which electric traction is eminently fitted to solve. 
Now as to the supply of electrical energy to work our railways. Are 
we going to repeat the mistakes of the past, and add to our already 
too numerous generating stations by compelling our railway com- 
panies to put down their own generating stations, as several have 
done already ? This load, at any rate, is not one which for various 
reasons our municipalities can ever hope to touch, and there is, 
I think, no better illustration of the shortcomings of the present 
state of our electric supply industry having regard to its ability to 
meet all demands. It is certain that the ability to supply a likely 
demand will largely create such a demand, and if we wish to see a 
more rapid development of the electrification of our railways, the 
electrical supply industry must place itself in a position to supply all 
the requirements of our railway companies at a rate which will 
induce these companies to undertake electrical working. It is not 
to be supposed that our railway companies would expend the 
necessary capital for putting down generating stations of their own 
if a sufficient, cheap and, above all, a reliable supply were to be 
obtained from public supply sources, a fact which is already well 
recognised both in America and on the Continent, not to mention 


Tyneside. 
It appears to me that here lies the key to the future position of our 


electric supply industry. There would seem to be but one of two 
alternatives once the electrification of our railways begins in earnest, 
either, as I have said, our public supply undertakings must then 
be in a position to undertake the supply of all the requirements of 
our railway companies, or our railway companies will themselves 
put down large generating stations, and, as a certain stage of their 
electrification developments, will inevitably seek to supply other 
undertakers in bulk. In either case the compelling agency will be 
that of larger outputs and the better load and diversity factors to 
be obtained by co-operation. The balance of advantage should 
obviously lie with us, who are first in the field, and who ought, but 
for the reasons which I have endeavoured to set out, to be in a 
position to supply a railway companys demand better and more 
cheaply than it could supply itself, having regard to all the economies 
rendered possible by a joint load. There is, further, a vast and prac- 
tically virgin field in the supply of electrical energy for electro- 
chemical and electrothermal processes, which, however, will only 
be secured at rates which are but a small fraction of the present 
works costs of the large majority of our undertakings. In this field, 
so far, a few of the power companies stand practically alone, and 
chiefly those operating in this district, where, as a result of the 
electrical facilities offered, a number of important new indus- 
tries have erected works adjacent to the power stations of these 
companies. 

If our position is now relatively unsatisfactory when compared 
not onlv with other leading countries, but especially, and I think 


this is the more correct view to take, with what it should be, con- | 


sidering our industrial supremacy and the density of our population,* . 


it is surely a matter of the first importance that the causes which 
at present hamper the progress of the industry should be inquired 
into, and that the best means to remove these disabilities should be 
once more discussed and formulated in the light of present.day 
experience. This is a question, it seems to me, which the Institu- 
tion, in pursuantce of its broader policy, cannot afford to ignore. 

It will be of interest to observe that public electricity supply in 
Germany has developed on very similar lines to those of this country, 
in so far as many of the local authorities established their own works. 
Perhaps in one respect their condition was even worse than ours, for 
in 1909 it was estimated that 80 per cent. of these municipal works 
were of a capacity under 500 kw. Germany is at present wrestling 


with this problem of the centralisation of power generation, which : 
we ourselves must eventually face, and is putting down large stations 


for supply in bulk, many of them in connection with iron and coal 
companies, utilising waste heat from coke ovens and unsaleable 
qualities of fuel. The co-operation of municipal authorities is being 
secured in some cases by buying out municipal undertakings upon 
terms advantagcous to both sides, but more usually by giving these 
municipalities a financial interest in the power company. As an 
instance, the Municipality of Strasburg takes the whole of its supply 
from a power company, in which it owns a large number of shares. 
This company supplies also some 70 communes in Alsace-Lorraine. 
As the result of the operations in 1909, the municipality received 
dividends and a share in the profits amounting approximately to 
£38,000, which, after deducting 4 per cent. interest on its invested 
capital, left a balance of over £21,000 for the relief of local taxation. 
In other instances, groups of urban and rural authorities co-operatiag 
with a power company have the option of subscribing for ordinary 
shares in the promoting company, usually up to 40 or 50 per cent. of 
the total capital, or in some cases, when wishing to avoid risk, to 
preferential shares with a fixed dividend and a further share in the 


profits. In each case the municipalities are directly represented on 


the board. 
It is, perhaps, in the United States of America, however, that the 


centralisation of electric power production and distribution is making 
the greatest progress, and it is also remarkable that in that country 
the supply of electrical energy is chiefly in the hands of private enter- 
prise. We have nothing to compare with the clectric service in 
Chicago, with its maximum load of 230,000 kw. (which compares 
with 20,000 kw. 10 years ago), or with more urban supplies, such as 
the Publie Services Corpn. of Northern [llinois, supplving 46,000 
consumers in 150 communities, whose combined population is only 
one-half anillion, distributed over a tract 150 miles long, and working 
on a system load factor approaching 70 per cent. This load factor in 
itself is a striking example of what can be achieved by supplying 
various demands over very large areas. Another example, out of 
many which might be quoted, is that of the Central Illinois Public 
Service Co. in the same State, which is gathering into one manage- 
ment and system the electrical requirements of a rural district of 350 
miles radius (larger than the United Kingdom) with a population of 
only a quarter of a million, whose present 90 local generating stations 
wili shortly be replaced by a a small group of modern central stations. 
The principle of State regulation of public utility companies, which 
not only include electric supply, but also gas, water, telephones, 
telegraphs, tramways, light railways and railway services, is that 
which finds its adoption i in the United States under the desc ‘ription of 
Public Utility Commissions. These commissions, which are of 
recent origin and adoptive for each State, are appointed to deal with 
all questions relating to public services, such as the ratification of 
the 


the settlement. of disputes between undertakers. 


franchises, 
the approval 


revision of rates, amalgamations into joint schemes, 
of new issues of share capital, technical regulations and inspection 
and not only to regulate but to press forward the development of such 
services. What the effect of these Commissions may be upon tho 
ultimate development of the electric supply industry in the States 
cannot yet be judged, but I have Jooked in vain for any serious 
criticism by those most nearly concerned of the principle there 
adopted, while the remarkable strides which are taking place in the 
consolidation of central-station interests at the present time would 
tend to show that their effect is, on the whole, a beneficial one.t Tt 
would seem, however, as if the municipal question obtrudes itself 


* The density of our population in England is twice that of Germany, 
34 times that of France and 21! times that of the United States. This 


has an important bearing on the cost of transmission and distributing 
all in favour of the centralisation of supply in 


electrical energy, and is 
the more densely populated countries, vet the more sparsely populated 


country is that one which has so far gone furthest in this direction, and 


vice versa. 
f A leading New York banker has stated in an address recently that 


the electrical. industry in the States can profitably employ a capital of 


£80,000,000 per annum for the next tive years. 
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| that this may in some cases become possible. It follows that the use 


even here, as a few of the acts specifically exclude municipally owned 
public utilities from{the regulation of these Commissions, while | of overhead wires for transmission purposes is at present to a large 
there is further a '" Home Rule ` question; large cities, as, for | extent at the mercy of our landowners, but we are fortunate in the 
instance, Chicago, seeking, so far without success, to establish their | north in the fact that the land is largely in the hands of large owners, 
own Commissions in place of being merged in the more usual State | whose interests are so intimately bound up with the industries whose 
Commissions. needs we seek to supply, or, if not, who are already so well accus- 

The use of overhead wires in this country has always proved a 
matter of some difficulty, and some of the complaints which have 
been made from time to time have been as follows : The objection of 
the Board of Trade to the use of overhead wires ; the difficulty of 
obtaining watleaves across country, and the absence of legislative 
assistance in this matter, and the arbitrary powers granted to local 
authorities. With reference to the first of these complaints, what- 
ever may have been its attitude at one time, there is no doubt that 
for a number of years the Board of Trade, thanks largely to their 
electrical adviser, has facilitated the use of overhead wires in every 
possible way, with due regard to public safety. This must ever be 
our first consideration, and I do not think there are many of us who 
would wish to see, for instance, examples of overhead work of the 
type common in large towns in America, put up in this country. 
But without going to such extremes in cheapness of overhead con- 
struction as is frequently met with there, there is yet a substantial 
saving in first cost, even with the very best construction, by the use 
of overhead wires in place of underground cables. "The higher the 
voltage the greater the possible saving becomes, while at pressures 
exceeding 30,000 to 40.000 volts three-core cables for three-phase 
transmission can no longer be used, except perhaps in short lengths. 
It is only necessary to add that the power companies in this district 
have already 170 miles of overhead transmission lines, chiefly running 
at 20,000 volts, as evidence of the facilities which have been enjoyed 
for a number of vears. 

The difficulty and delavs in obtaining wayleaves is a serious 
obstacle in the development of overhead construction, and our 
position in this respect compares very unfavourably with that of 
other countries, notably Italy and Switzerland, which have adopted 
legislation coinpelling the grant of wavleaves for overhead lines across 
private land. Such works are there viewed as of public utility, and 
private interests are not allowed, subject to compensation, to take 
precedence of the general interests of the comminity. However 
much we may feel that similar legislation would benefit the electric 
supply industry, we have but to examine the privileges conferred by 
Parliament upon our Post Office—a State department with unusually 
wide powers, These are contained in section 2 of the Telegraph Act, 
1892, and section 4 of the Telegraph Act, 1908. Under these Acts, 
if the Postmaster-General considers that the inhabitants of any dis- 
trict or any publie authority are debarred from the public conve- 
nience of telegraphic communication. or that unreasonable cost in 
providing the same would result from the refusal or failure of any 
owners, lessees or occupiers of anv land or building to consent to the 
construction or maintenance of a work bv the Postmaster-General, 
or, again, if unreasonable conditions are imposed, he may apply to 
the Railway and Canal Commission who, if satistied after holding a 
local inquirv, mav make an order consenting to the construction or 
maintenance of such works, either unconditionally or subject to such 
recom pense and conditions as the Cominissioners think just. So far 
this is excellent, but the objecting owners and others may then 
petition the Commission within one month after service of such order, 
in which case the order must be laid before Parliament, and a Con- 
tirmation Bill becomes necessary, when their objections will be heard 
before a Select Committee, as in the case of a private Bill. While 
some attempt, therefore, has been made to recognise the principles 
of public utility to which I have referred, the powers granted are in 
such a form as to render them of little or no practical service ; in fact 
I am not aware that they have ever been exercised. We unfortun- 
ately cannot hope to obtain greater powers than our Post Office, 
which has a Cabinet Minister to look after its interests, and, further, 
we take such a different view of the rights appropriate to the owner- 
ship of land than is common in more democratic countries, that I ain 
not at all sanguine of our being able to secure greater facilities from 
Parliament possibly within our generation. It has sometimes been 
suggested that because compulsory powers of purchase are allowed 
to railway authorities, compulsory powers for wayleaves might be 
granted us, but it is elear that the two cases are not altogether similar. 
While railway companies purchase their land outright, wesonly at 
present seek to obtain rights of way over it and I have little doubt 
that were our object to obtain compulsory. powers for the purchase 
of land, as in the case of railway companies, we should have no great 
difficulty in obtaining them. We are, however, very far from having 
reached the stage when we can afford to purchase a strip of land for 
the erection of our transmission lines, as is done, for instance, in 
America for many of the main trunk lines, although I cherish the 
hope that we may yet see such a development of our supply industry 


that, apart from delays, we do not experience the same difficulties as 
are perhaps strongly felt in some other parts of the country. The 
slow progress of negotiations is, however, a serious, but in the cir- 
stances an inevitable, objection, which we must at present accept 
with the best grace possible. 

The Electric Lighting Acts have probably done more to discourage 
overhead wires than all the rest put together by stipulating that 
before any overhead wires are erected the consent of the local autho- 
rity must be obtained. It will probably come as a surprise to some 
present this evening to learn that this stipulation not only applies to 
the erection of overhead wires in public streets, but to all overhead 
wires, even if erected entirely on private land. It is difficult to 
understand what could have been in the minds of the framers of 
these measures, when we contrast the position of non-statutory 
undertakers with statutory companies. The former, of course, are 
not at all bound by the Electric Lighting Acts, with the exception of 
one single clause, to which I shall refer shortly. Thus an individual 
or company which does not work under an Act or provisional order 
can erect overhead wires on private land without the consent of the 
local authority. Further, such an individual or company, in the 
absence of special local bye-laws, of which very few are in existence, 
can erect overhead wires across publie roads without seeking any 
consent from the local authority, provided the consent of the owners 
of the soil on each side of the road is obtained, and also that the wires 
are erected at such a height above the roadway that no obstruction 
is caused. Lastly, non-statutory undertakers are not compelled to 
erect their works in the first instance in compliance with any regu- 
lations of the Board of Trade, except that under section 4 of the 
Electric Lighting Act, 1888, it is provided that the Board of Trade 
may, if it thinks fit, serve a notice upon the owners of such overhead 
lines requiring that they continue to be used only in accordance with 
such regulations as the Board may prescribe. As the section of the 
Act referred to was obviously intended to bring all overhead lines, 
erected by non-statutary owners previous to the passing of this Act, 
under the control of the Board of Trade, it is somewhat extraordinary 
that the serving of a notice upon the Board of Trade before the 
erection of further lines was not made compulsory under the Acts. 
Non-statutory owners, such as iron and steel manufacturers, col- 
lieries and others, have, therefore, a roving commission to erect over- 
head wires on private land, and with few exceptions, across public 
roads, without seeking the consent of either the local authority or of 
the Board of Trade. It is, in my opinion, essential that an early 
opportunity should be taken to amend the Electric Lighting Acts in 
this respect, for if, as all agree, regulations ure essential in the case 
of statutory undertakers, how much more are they necessary in the 
case of non-statutory bodies, who are usually the least qualitied by 
reason of their not being primarily engaged in electrical work, and 
whose interest in the matter is frequently limited to considerations 
of the lowest tender. 

Etforts should also be made to secure a curtailment of the absolute 
veto of the local authorities in regard to overhead wires, particu- 
larly if it be not proposed to erect these wires along public thorough- 
fares, and the local authorities" consent should, in all cases, be made 
subject to an appeal to the Board of Trade. At present such an 
appeal is only allowed in the single case of power companies’ wires in 
rural districts, but in the case of all other companies overhead wires, 
or with power companies in[the case of overhead wires in urban dis- 
tricts and boroughs, there is no appeal whatever from the decision 
of the local authority, who is thus entitled to refuse its consent, or to 
attach unreasonable conditions thereto, without any further means 
of redress being available to these companies. 

I would not have it thought that I am in any sense advocating & 
general use of overhead wires in place of underground cables. Both 
have their uses, and I think the more legitimate use of overhead 
wires in this country in the future will be for transmission lines across 
private land, and at very much higher pressures than are used at 
present. A further consideration in the use of higher transmission 
pressures in this country is the practical impossibility, for many and 
'arious reasons, of erecting an entirely continuous overhead system, 
and most of our overhead lines must of necessity include a fair per 
centage of underground cables over sections of the route; therefore, 
whatever pressure may be adopted for the overhead system must 
also be suitable for use with underground cables. ‘Fhis leads to an 
examination of the high-voltage cable position. No very notable 
advance can be recorded since the laying of the extensive 20,000-volt 
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three-phase cable system in this district some seven years ago, if we 
-except a large system of 30,000- volt three-phase cables laid in Berlin 
about two years ago, following upon the experience obtained here. 
There are, I understand, some short lengths of 45,000-volt three-core 
three-phase cables in use in France, but this, as far as I know, is the 
highest pressure hitherto applied to three-core cables in commercial 
service, and it is difficult to forsee any possibility of greatly exceed- 
ing this or even much lower pressures on a large scale on account. of 
the heavy capacity currents and increased di-electrie losses (which, 
it must not be overlooked, are continuous losses and independent of 
the load), which would be experienced at our usua] frequencies. 
While with cables these losses increase in proportion to the square 
of the voltage, they are practically non-existent on overhead lines up 
to the limit of pressure at which corona effects take place. Another 
factor which largely determines the highest pressure which can 
-economically be dealt with by an underground three-core cable is that 
of the maximum diameter and weight of cable which can be handled. 
Beyond this, it is necessary to resort to the use of three single-core 
cables at a greatly increased cost. At present I would set down the 
superior practical limit of pressure for three-core cables at not more 
than 40.000 volts, while there is no very obvious difficulty in con- 
structing single-core lcad-sheathed cables for three-phase working up 
toa working pressure of 80,000 volts bet ween phases--that is, nearly 
50,000 volts per cable with the neutral point earthed. Capacity 
-currents and the copper and di-eleetrie losses to which they give rise, 
and also sheath losses arising from the use of single cables, would not 
prove of serious importance if these cables were used as an adjunct 
to our overhead lines in moderate lengths, distributed as usual at 
I. therefore, apprehend no serious difficulty 


points along the route. 
in increasing our overhead line pressures to. anything between 


60,000 and 80,000 volts if required. 

Considering the importance of the subject, our knowicdge of the 
science of cable design is still very incomplete, and although the 
general principles are fairly well established, there is a remarkable 
dearth of technical data upon the properties of extra high-tension 
cables, It is evident, for instance, that our thicknesses of insulation 
for extra high-tension cables are in many cases unduly liberal and 
purely arbitrary. From what we know of potential gradients, it is 
clear that a thickness of insulation which will be eorrect for a large 
size of core, as, for instance, 0-25 sq. in.. will. not necessarily be 
correct for a smaller core, or for a round core against a clover-leat 
core. The potential stresses will be relatively much greater in each 
of the last-mentioned cases, and vet we find that our engineering 
standards do not discriminate between such cases, but even allow 
thicker insulation on the larger sizes of cables compared with the 
smaller. It is no wonder that many of our paper cables frequently 
show factors of safety of 10, or even more, under test, and we might 
well refer to such as factors of ignorance. One cannot commend 
our lack of enterprise in research. While our cables undoubtedly 
rank as the best in the world, this position has been arrived at more 
us a result of careful attention to details of manufacture than by the 
application of scientitic principles to design. Although there are 


happily signs of an awakened interest in this matter, still there ap- 


pears hitherto to have been no co-ordinated etforts to place it upon a 
sure foundation, and vct I feel contident that a full investigation 
shouid enable a reduction to be made in our thicknesses of insulation, 
with a consequent saving of possibly anything from 10 to 25 per 
cent. in the cost of extra high-tension cables (6.000-volt and up- 


wards) as the result of smaller overall diameters and the consequent 
-cheapening of lead sheaths and armouring. 


This question is one for 


further investigation, but, in the meantime, we may take some com- 
fort from the prospect that many of our existing cable systems are 
capable of being worked satisfactorily at much higher pressures than 
those for which they were originally laid down. 

We may look to see some interesting developments in the utilisa- 
tion of waste gases within the next few vears, both for the production 
of electricity aud for town gas lighting. Use is already being made 
of coke oven gas for town lighting in Germany and America, and, to 
come nearer home, the town of Middlesbrough has just entered into 
a contract with a firm of ironmasters to take the whole of their town 
gas supply from coke oveus ; while another interesting experiment 
is that of the Corporation of Birmingham, which has put down some 
coke ovens primarily to produce town gas and to dispose of the 
furnace coke produced as a bye-product. Seeing that coke oven gas 
should he obtainable at some figure below 6d. per 1,000 cubic ft. keen 
competition may be anticipated in those districts where such gas is 


available. The utilisation of waste heat to its fullest extent for 


‘electrical purposes is only possible to those power companies with 


widely ramifying networks, as much of it is only available at some 


distance from the large centres of population and chief points of 


power utilisation ; but by feeding into the main network at so many 
points remotely situated from the chief power stations considerable 
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economies in the transmission system and its losses may be attained. 
There are, of course, objections in the way of its rapid adoption, such 
as the limited quantities of waste heat usually available at any one 
plant, which would result in heavy capital cost for small stations ; 
but when the use of bye-product recovery ovens becomes more 
general it will doubtless in some cases be possible to concentrate the 
generating plant, the gas being piped from a number of near bye-. 
coking plants to a power station placed at some point favourably 
situated with respect to these sources of production. Another, and 
perhaps at first sight more serious, objection is the liability to 
interruptions from labour troubles and industrial depression, resulting 
in the shutting down of the producing plants. Some alternative 
method of keeping the station plants in operation, such as coal or 
oil firing, or prodncer or oil gas if gas engines are used, would be 
desirable at some of these stations, but not necessarily at all. This 
might in these cases be necessary to maintain the general scheme 
of distribution in the trausmission system, although loads would 
obviously be very much diminished in such circumstances, 

I do not think I need pursue these and other technical aspects of 
the problem of the centralisation of power supply any further. The 
hindrances to our progress are by no means technical in character, 
and it is true that the world’s achicvements in electrical and mecha- 
nical engineering are far in advance of any of the possible require- 
ments of this country for many vears to come. When we learn, as 
from the States, of 30,000 kw. turbo-gencrators, of which seven are 
already under construction, the daily operation of high-voltage 
overhead transmission up to 140,000 volts and covering distances 
up to 240 miles, of 300,000 H.P. central-station developme its and the 
electrification of some bundreds of miles of main-line railway. w enced 
have no fear as to the ability of engineers to keep pace with the 
world's industrial demands. But for ourselves can we ever hope to 
maintain our position in the electrical engineering world if we are 
content to allow our electric supply industry to develop along its 
narrow wav; indeed, have we not already lost too much ground ? 
What training ground shall we offer the rising generation of British 
electrical engineers if we wish to take our part in the electrical 
development. of our Empire overseas, and how shall our electrical 
manufacturers assume their proper place in the markets of the world 
when handicapped at home by a restricted market, which might 
easily be increased to many times its present proportions % Truly 
this question Is more far-reaching than may appear at first sight. It 
is not my intention to discuss here the seemingly delicate question 
of how we may best reconcile the different and admittedly powerful 
Interests which at present operate to the disadvantage of our in- 
dustry, and E shall esteem av task well done if I but succeed in 


turning vour thoughts in this direction. 


NOTES ON THE NOISELESS RUNNING OF ELECTRIC 
MOTORS.* 


BY G, PONTECORVO, 


Stonmary.—Vhe different kinds of noise in electrie motors are divided 
into three classes—noise due to magnetic causes, noise due to load, and 
noise due to ventilation. Of these the first mentioned is the most 
troublesome, Means for reducing or suppressing the noise due to the 


Various causes are given and criticised, 


The importance of the noiseless running of electric motors in 
private houses, offices, hospitals and the like becomes greater as the 
sphere of application increases. In. America there are several 
factors which make this problem more difficult than in Europe, 
among which may be mentioned the wide use of motors for lift work, 
the use of motors in buildings of steelwork, and the use of induction 
motors with open slots- - this mode of construction being necessary to 
facilitate quick repairs, Also with lift motors there is the further 
difficulty introduced by the necessity of using motors of small dia- 
meter to keep down the flywheel erect, and of using steel shells. The 
Westinghouse Company use steel frames for both continuous- and 
alternating-current motors, 

The author has had an opportunity of studying this problem from 
observations made with a large number of continuous- and alter- 
nating-current motors especially built for noiseless running, and has 
found it possible to carry out a general classification of the different 
kinds of noise which occur, It must be noted, however, that an 
exact division and comparison of the different kinds of noise is verv 
difficult, for the human ear is very unreliable, whilst scientitic 
measurements are not easy to make. The Westinghouse Company 
have provided a separate room in their test department, free from all 


* Abstracted from the © Elektrotechnische Zeitschrift." 
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noise, for the sole purpose of testing the noiseless running of motors, 
which makes it much simpler to judge the nature of the noise and 


whether such is intolerable or not. 
The various kinds of noise common to electrie machines can be 


classed, as a first approximation, as due to magnetic causes, to the 
load, and to the ventilation. Further, in all these classes we can 
broadly distinguish between tolerable and intolerable noise. Very 
few machines indeed can be strictly called noiseless. 

Noise due to Magnetic Causes.—This may extend over a wide range, 
from a light humming or singing noise to a note of a very high 


Fia. ]. Fic. 2. 
pitch. Magnetic noises are usually unbearable—they have generally 
a high note and are penetrating. Moreover, they are difficult to 
suppress or predict from the design. The origin of these noises is due 
te pulsations in the magnetic circuit. Such pulsations are produced 
by an alternating field of very high frequency, and act radially—that 
is, perpendicular to the axis of the machine. 

Noise due to Load.—' This is quite different from the foregoing, and 
is usually accompanied by a swinging of the machine. It is char- 
acterised by its deep note, and its cause is electric or mechanical 


Fic. 3. —VARIATION IN SHAPE OF FIELD CURVE WITH 
FvLL-PITCH WINDING. 


» 


dissymmetry. At times it sounds like a low shriek. Generally it is 
less painful to the ear than magnetic noises, and can be more easily 
prevented when designing or after the machine has been built. It is 
louder when the machine runs up under load, and differs from noises 


due to the other two causes, for whereas the latter are practically | 


constant at all loads, this one often vanishes on no-load and increases 
with the load. 

Noise due to Ventilation.—This can be caused in two entirely 
different ways, The one includes noises produced by large quan- 
tities of air set into inotion bv the fan action of the revolving part, | 
and then forced at high velocities through the openings of the shell. 
The noise due to this cause has usually a deép note, and in general | 
is not intolerable, though it is becoming more and more common as | 
the ventilation of machines is increased, The other means whereby | 
the air causes noisy running occurs chiefly with induction motors | 
with high-speed squirrel-cage rotors, and is due to air passing from 
open spaces in the rotating winding into the stationary coils. This | 
ereates a Whistling noise of high pitch. similar to the magnetic noise, 
and is very unpleasant. It can be distinguished from the latter by | 
suddenly switching off the current whilst the motor is running. | 


i and the corners should be well rounded off. 
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Both kinds of noise due to air can be got rid of in a fairly simple 
way. The former can be suppressed by partly closing the openings 
in the end shields and reducing the size and number of the vanes; 
the latter, by closing the openings between the rings and the core and 
also the ventilating ducts. 

There are various ways of suppressing the noise due to the load, 
which consist of producing complete electric and mechanical sym- 
metry. Mechanical symmetry means careful workmanship, balanc- 
ing the rotating parts and proper centring. In machines with small 
air-gaps it is often necessary to grind both stator and rotor to pro- 
duce a uniform gap. Electric symmetry must also be obtained when- 
ever possible, for example, by using a whole number of slots per pole 
and phase in induction motors. In six-pole continuous-current 
machines, multiplex wave windings should be avoided. In motors 
not quite symmetrical in design or workmanship, noise and pulsa- 
tions can often be reduced by means of equalising connectors. 

To produce electric symmetry for reducing noise in polyphase 
induction motor it is very effective to alter the number of phases. 
The following case illustrates this quite well. 

The two induction motors whose particulars are given below 
behaved in the same way throughout—at no-load both ran noise- 
lessly, but as the load increased they began to beat and became 
noisy. The larger motor, owing to its high speed, could not be loaded 
beyond half load without risking damage to the machine on account 
of the heavy pulsations. By simply altering the connections of the 
rotor winding to make it two-phase instead of three-phase, retaining 
the same three slip-rings, both motors ran quite satisfactorily. 

A.—900 H.P., 50 cycles, 12 poles, 500 revs. per min. Stator: three- 
phase, 144 slots, star-connected. Rotor: 192 slots, wave-winding, 
mesh-connected. 

B.—100 H.P., 50 cycles, 16 poles, 375 revs. per min. Stator: 
three-phase, 144 slots, star-connected. Rotor: 160 slots, wave- 


winding, star-connected. 


———— 
— Á— Á— À— a 
— ——À 


Fic. $.—VARIATION IN SHAPE OF Fikr.p CURVE WITH SHORTENED 
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Obviously the reason of this successful result was because the two- 
phase connection with 12 poles and 192 slots, or with 16 poles and 
160 slots, gave an equalised and symmetrical winding. Another 
way of helping matters is to increase the air-gap. whilst a further 
means—though of less practical valuc—is to make the rotor the 
primary and the stator the secondary. 

The most important of all, however, is the noise duc to magnetic 
causes, produced by high-frequency pulsations in the magnetic circuit, 
which depend on the frequency, the field strength, the dimensions of 
the magnetic path, &c. For continuous-current machines, certain 
rules and formule for use for preventing noise have been given, but 
careful tests carried out on hundreds of recent machines have not led 
to any such rules being definitely established. The only results 
deducible from these experiments are as follows: For noiseless 
running the pole-shoe should be tangential to the circle (see Fig. 1) 

The air-gap should be 
large, and the slot pitch at the circumference should not exceed 
16 mm. Further, when one slot just leaves the pole as another 
enters, in the way shown in Fig. 2, the machine will probably make a 
noise, This shows that the noise is caused by the flux swinging 
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SINE-WAVE TRANSMISSION IN THE SUBMARINE 


between the two sides of the pole, The converse of this rule does not 


always hold. 
Magnetic noise does not vary much from no-load to full load. As 


mentioned, it depends on the frequency, and it will be found that with 
the same induction and number of poles 60-cycle machines make 
much more noise than 25-cycle machines. (Very few machines gave 
trouble with 25 cycles, even when open slots and no magnetic wedges 
were used.) The field strength must be kept fairly low for quiet 
running—an induction of 12,500 in the teeth is already high. Like 
continuous-current motors, induction motors must also have a large 
number of slots, and not fewer than three slots per pole and phase 
should be used in either stator or rotor. 
The importance of the shape of the field curve in connection with 
the magnetic noise is seen from the curves in Figs. 3 and 4, and is 
‘confirmed by experiment. These diagrams show the shape of the 
field curve in a three-phase motor with a full-pitch winding and with 
a shortened pitch (834 per cent.) winding. The variation between 
the maxima A and B determines the noise. By reducing this varia- 
tion, the noise can be largely reduced, and this can easily be done by 
‘suitably choosing the winding pitch. Fig. 5 shows for what winding 
pitch this deviation is a minimum, which tests have also confirmed. 
Of great assistance for suppressing the noise in machines with 
open and wide slots is the use of properly designed magnetic wedges. 
‘These exert a damping action, and reduce the intensity of the noise, 
thereby making it less unpleasant. Using semi-enclosed slots is 
also good for reducing the noise; the slot-opening, however, should 
not be made too small, but dependent on the slot-pitch and the 


dimensions of the rotor. 


Per cent. of Arsa. 


70 65 6a ob 50 


- 
tod 


100 0% tO :5 RU 
Winding Pitch as per cent, of Pole- Pitch. 
Tic. 5.—A MOUNT oF VARIATION IN FIELD SHAPE WITH DIFFERENT 
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A clear insight into the noise due to load and magnetic causes is 
‘given by the following table, referring to tests taken on large lift 


‘motors built for noiseless running. 
35 H.P.,60 cycles, 3- phase, 10 poles, 440 volts, wound rotor, open slots, 


‘Stator Rotor 


slots. slots, 
72 ... 109 Deep noise; pulsations. 
72 ... 108 Deep noise; pulsations. 
90 ... 109 Deep noise; pulsations. 
108 ... 109 Very deep noise: pulsations, 
90 ... 71 Deepnoise; pulsations. 
N.B.—In all above cases equalising connectors did 
not do much to reduce pulsations. The noise was 
intolerable for lift work. 
90 79 High magnetic noise; no pulsations; noise unbear- 
able for lift work. 
90 ... 75 With magnetic wedges; no pulsations; less un- 
90 
90 


pleasant noise. 
75 With semi-enclosed slots; no pulsations; noise still 


less unpleasant. 


75 With equalising connectors; no pulsations: no appre- 


ciable ditference. 
With magnetic wedges and scmi-enclosed slots; mag- 
netic noise of high note; no pulsations; noise 


unpleasant for lift work. 

120 .. 84 With magnetic wedges: very slight noise; good. 

120 ... 90 Likewise. 

This table gives an idea of the difficultics met with in building 
noiseless motors when open slots and small diameters are used. 
Moreover, when it is remembered that a motor with 90471 slots 
gives the same power as a motor with 120+ 90 slots, it is seen that 
be machine for noiscless running is the more expensive, 
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TELEGRAPH CABLE. 


BY H. W. MALCOLM, D.SC. 


(Continued from page 52. 


Summary.—In the sine-wave transmitter an elementary signal is 
formed by a single semi-period of a sinusoidal E.M.F., instead of by the 
positive or negative battery contact which is at present employed in 
cable telegraphy. Before the importance of this change can be under- 
stood, a study is necessary of the theory underlying the transient effects 
which accompany the introduction or removal of periodic electromotive 
forces in cables. A single semi-oscillation may be regarded as being 
constituted of two prolonged trains of oscillations, the second displaced 
and superposed on the first. A formula is obtained whereby the transient 
current produced by the sudden introduction of a periodic E.M.F. can be 
readilv calculated, and it is shown that, although the periodic effects 
predominate at the sending end, the phenomena at the receiving end are 
almost entirely transient in nature, A general theorem is deduced 
regarding the signals produced by any symmetrical E.M.F., from which it 
appears that they are independent of the shape of the sending E.M.F. and 
dependent only on its mean value. That being so, it is permissible to 
choose— without regard to the receiving end—the E.M.F. which produces 
least shock at the sending-end, and in this respect the alternator is 
superior to the battery. In conclusion, the deformation which battery 
and alternator signals undergo in transmission is exhibited by tracing 
their shape in successive stages of their path through the cable. 


ATTENUATION OF VOLTAGE THROUGHOUT THE CABLE. 
The periodic voltage Vry, at distance l’ from the sending-end 
of the cable is given by the formula 
-— V, (cosh PI- 4-Z,/Z, sinh Pi—1). (25) 
UT ZZ.) cosh PL-(Z, Z;4 Z, Zpsioh P ^ 


which may be obtained from (77)* by multiplying as in (114)f 
by the factor cosh Pl—U+Z,/Z, sinh PlI—6£, so that when 
l’=(), Vy becomes V; (77) and when V= l, Vr becomes Vo, (114). 

When n «10, Pl is large. and up to ’=//2., ie.. as far as, say, 
half-way along the cable, PI—/' is also large, hence cosh Pl 
= sinh Pl and cosh PI—/' 2 sinh Pl— l’, so that 


: V,(1+2Z.,Z,) sinh PI—- ë 
Vr= FI OS . . (26) 
14-2,/Z,+2,/Z,+4,/Z, sinh Pl 


Take Z,=Z,=.- L as before; Z= / 2t and P—4/ RipK. 
ipK, A/ pK 
Then mE 


: T dE 
lL. Fo ad ae : 
. ví(1 ] 1PK, 4y 73 sinh |—l/RipK 
v= — " D ALES 
l pK . R sinh /y RipK 
€) E » Ad" V P 
2 / R LOK Sie 
0-671E sin (pt — 11-693, + 1640-3) sinh 11-693( -j 
l/ (21) 


— 


59861) 


Table VII. is calculated from (27), and curves A, B and C, 
Fig. 9, are plotted from (27) and Table VII. 


Table VII.—Fig. 9, Curres A and A’ 


| EY 
sinh 11-693(1 ~) 
| 


Vr (millivolts ; Cy (milliamperes 
per volt). per volt). 


Ul nema, 


0 oO | 59.860 | 671 2:231 
0-01 | 22.8 53.252 | 507 ]-084 
0-02 | 45-5) . 41.307 | 531 | 1-765 
0-03 | 68-3 42.143 | 472 1-570 
0-04 | 91-1 | 37.484 | 420 | 1-397 
0-05 | 113-8) 33.349 | 314 1245 
0-07 | 159-3 26,392 | 206 0-083 
0.10 227-6 18.508 | 208 0-693 
0:15 , 341-5 10.363 | 116 0-386 
0:20 . 455-3 3,7125 | 04-7 0:215 
0-25 | 569-1 B217-3 | 36-06 0-120 
0-30 | 682-9 1,7925 | 20-09 0-0678 
0-40 | 910-6] 556-1 6-23 0-0207 

1-94 | 0-0065 


| 173-0 


* "Theory," June 28, 1912, p. 491. f bid., August 9, 1912, p. 741. 
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Curve A shows the wav in which the amplitude of the sinu- | in a long cable. for the first half of the cable. before the effect 
soidal oscillation falls off as the distance from the sending-end | of the receiving end apparatus makes itself felt, whatever 
Increases. Curve B shows the phase of the oscillation, relative | apparatus may be interposed at the sending end. 

to the sending end. at every point along the cable. The two In Fig. 9 the alternating E.M.F. is supposed to have been 
curves are combined in curve C. which represents the voltage | kept on for a very long time, so that all the transient effects 
for the moment when the sending E.M.F. is passing through its 

zero value. The wave-length of the oscillation is given by 


, 


l : l 
11-693 x mt, or [=0-5374 «1=1123-4 n.ms., te., slightly 


greater than half the length of the cable. 
T he corresponding current is to be obtained from the formula 


V, (Z, cosh Pl —l' +Z, sinh Pl—/) 
77 — .. (28) 
Z, fiz, Ar P (Z+ D sinh Pr] 


which is related in a similar manner to (21)* and (89),f to which 


Vo 


z " 7 


C= 


M ilivolts per volt, 


Fig. 10,.— Vor TAaE GROWTH AT DIFFERENT POINTS ALONG CABLE. 
SUSTAINED BATTERY CONTACT. 


Curve A -Voltae? at sending end. Curve B —Voltae2 one-quarter way along. Curve C— 
Voltag2 halt-way. Curve D -Voltage at receiving end. 


have died away. In the corresponding direct E.M.F. case the 
distribution of voltage would be a straight line at height 
83-3 millivolts per volt, or one-twelfth of the applied voltage. 
The corresponding current would be zero. In actual tele- 
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0 Q1 02 03 C4 Q5 04 03 0'2 01 0 Y 
Fractional distance along cable. = 
Fic. 9.— ATTENUATION OF ALTERNATING VOLTAGE AND CURRENT IN Lona | =: 
Cake. a d6 E 1. = 
Curv: A—Attenuation of yilar». Curve B- Phase cf ve!ties. Curv? C--Voltae? at 
instant when sending E.M.F.isiainize tü5rouen arre. Curves A’. B,C’ Current curves. 
it reduces when V=/, or V0 respectiverv. As before, since ' 
: à Xj djs d — 202 
the cable is a long one, so that P/ ard P/—U are big, 
V 
( [c 7 . s . . e . . . (29) 
; es . TE 2346) 
Cris therefore to be obtained from Vy by dividing by Z, 
l R ; ; pK a 
ur / ..or by multiplying by i 
A pk i R/ 4 


The values of C^ are also contained in Table VIL, from which 
^ | Big. HH.— Dor SIGNAL LASTING 0-05 SECOND, 


and from (29) curves AY BUC". Fig. 9. ate plotted. Curve A VorTAGEATSENDING END 
Curve A—Sustained contact. Curve B—-Ditferenc* of A and A’. Curve A’—Curve A 


shows how the amplitude falls off. curve B' gives the phase, and l 
curve C the current in the cable at the moment when the send- EPOST TE AE 

ing E.M.F. is passing through zero. The curre ——ÀÁ . : e ' "v : 
Po ! ugh zero, The current at any point graphic practice the distributions represented. by Fig. 9 would 


E.M.F. would not be: 


1: 45 des. in advance of the voltage there.: isis alwavs true 
ure there, and this is alw ete never be attamed, because the sending 


* t Theory." March 15, 1912. p. 916. f /5id.. July 19, 1912, p 61L maintained sufficiently long. 
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VOLTAGE GROWTH ALONG CABLE. BATTERY CONTACT. 
In order to obtain the growth of voltage at any point along the 
cable, (25) must be transformed, so as to express the result of a 
single prolonged battery contact. Now (25) is (77) *with the factor 


Z MM 
cosh PI —/' + Bs sinh Pl—l/’. Substituting, according to rule, 
Rl/ri for Z; and KRP/—z°K, for Z,, the factor becomes 

U’\ zK!. l 
cos (1-7) -r Sin «(1-, ) 2. . (30) 


The complete expression for the voltage at any point of the 
cable due to a sustained battery contact is therefore 


xt l’ K, . l’ 
"" E.K, Eod KRI? [eo (1 — "» sin (1 — 3) 
"C KO Kok 7 "ut l cer t l ) 


Kl WXosxrz cz K,\ z cosz 


nE an 

} tan r= ut (32) 

where is i Kr i 2 
K! zK, 


Table VIII. ees l' 4. 


mM 3c | ur" | 3c z , 3r 

£ cos - sin — cos —— ~- Bin — 

4 (054 10 4 
2.6272 —0-3891  +0-9212 — 0-6311 
5-307 — 0-6683 — 0-7438 — 02135 
8-067 -0-9731 — 0-2304 41-1590 
10-909 — 0-3215 4 0-9469 — 1:3546 
13-819 — 0-5897 — 0-8076 +0-5265 
16-782 --0-9997 -- 0-026 --0-9561 
19-786 — 0-6472 4-0-7623 —9.1554 
22.817 —0-1640 0-08^4 -L-9.0869 

Table IX.—Fig 10, Curve B. V=I/4. 
ys 005 01 02 o7 19 


t seconds 0-025 | 0-05 |, 01 02 O38 | 04, 06 
|o 00-59 91-87) 84-87. 7241 6180| 52-74) 45-00 32-77. 20-36- 
2 — 31-41 (26-72: 19-32 1012 530| 2-771 145 0-40 0-06 
5 — 86-24 /59-34, 28.00 629  141| O31| 007 .. —.- 
z, — — 5725/2880. 7336 0.48 0-03] .. ei 
—1L30| 3-77, 042 001 ... 
+ 9-45| 1-88 008  ... 
s; + 889| 0-94 ; 
za + 327| 016! 4. 0 22000. [oem i se ee ee 
Steady + 83-33 83:33 83.33 83-33 83.33| 83-33, 83.33 83-33, 83-33 


*Viji 14-33 '59-46'113-09 138-84 138-39 132-99 126-81 115-70 103-63 
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Let I’ =//4, and K, = K= - as before. 


Table X.—-2. 


The values of the factor (30) are contained in Table VIII. |  — "ance E "HESS 
Table IX. is found by multiplying the data of Table XXVI.T 5 cos, sin - cos 5 — io aig 
by the corresponding factor from Table VIII. 

5:307 — 0-8833 + 0-4689 —]1:1321 

10-909 4- 0-6759 — 0:7369 --1-4798 

16-782 — 0-5116 + 0-8592 — 1-9536 

22-817 -F0-4012 — 0-9160 4- 2-4913 


Millivalts per volt, 


05 


Seconds. 
Fic. 12.—Dor SIGNAL LASTING (0-05 SECOND. 
¿WAY ALONG CABLE. 


Curve A—Sustained contact. Curve A’—Curve A displaced through 0°05 second. 
Curve B—Diiference between A and A’. 


VOLTAGE ONE-QUARTER- 


The values of Vi, from the first two columns of Table IX., 
where is small, are to be regarded as only approximate, and 
more terms of the series would be required to obtain the exact 
values. Curve B, Fig. 10, is plotted from Table IX. Curves A 
and D of the same figure are reproduced from Fig. 32f and 
Fig. 24, curve B.S Curve C of Fig. 10 is plotted from Table 

* 5 Theory," June 28, 1912, p. 491. — t Zbid.. June 28, 1912, p. 493. _ 

i" Theory," August 9, 1912, p. 742. § JLid.,June 28, 1912, p. 493. 


Table XI.—7ig. 10, Curve C. U= 1/2. 
(seconds 0-025 005 01 02 03 04, O05 07 | 1-0 
41-88 21-93 11-48: 6-01 1-65, 0-24 


4, — 130-00 110-57 79-96 

E + 62-54 31-57 8:04 0-52 0-30 eee 

x — 1931 383 O16... iia Ms ooa s x 
| 


EM m a ce a ee ee aaa 
Steady-- 83-33 8333 83-33 8333 83-33 83-33 83-33 83.33 83-33 


71.85. 77-32 81-68 83-09 


XI., constructed in a similar way from Table X. It repre- 
sents the growth in voltage for a sustained battery contact at 
a point half way along the cable. Table XI. has only half as 
many rows as Table IX. because the odd roots of (32) make 
(30) vanish. 

Curve B rises quickly from zero, passes beyond the final or 
steadv value at 0-07 second, reaches a turning value of 150 
millivolts per volt at about 0-2 second, and thereafter declines 
slowly to the final value of 83-3 millivolts per volt, one-twelfth 
of the battery voltage. (Curve C rises slowlv to the steady 
value, and the slope is positive throughout. In curve D the 


rate of growth is still smaller. 
DEFORMATION or BATTERY SIGNAL IN. TRANSMISSION. 


The growth of voltage at various points along the cable being 
now known the curves can be combined so as to give the shape 
of the signal at these points. This is carried out for the 
sending-end in Fig. 11. Curve A is the voltage-curve corre- 
sponding to a sustained contact.as in Fig. 10, A. Curve A’ is 
the same curve displaced through 0-05 second. Curve B is the 
difference between curves A and A’, and represents the voltage 
at the sending end corresponding to an elementary, or dot, 
signal lasting 1, second. 

The voltage at the moment of making contact, when the 
sending-end condenser is without charge, is that of the battery. 
Ás the sending-end condenser charges up the voltage on the 
cable falls rapidly. At ¢=0-05 second. the sending-end is put 
to earth. and the voltage on the cable drops to —590 millivolts 
per volt, afterwards slowly returning to zero. The positive 


* Millivolts per volt. 
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supervision of Sir C. A. Parsons; the English consulting engineers 
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part of the signal occupies 0-05 second and the negative tail 
about 0-15 second, a total of 0-20 second. 

The same procedure is followed in Fig. 12. Curves A and A’ 
are reproductions of curve B, Fig. 10. Curve B, found by 
subtracting curve A’ from curve A, gives the shape of the 
signal when it has travelled one quarter of its way in its 
journey through the cable. 

The voltage now starts from zero and rises steeply in about 
0-075 second to a maximum of 80 millivolts per volt. It then 
declines, and is zero at 0-28 second, on which there follows a 


entirely positive. 


more than 4 second. 


curve D, and curve B is their difference, as before. 
is curve B to 10 times the scale. 


Millivolts per volt. 


Millivolts per volt, 
ry 


0 02 04 06 08 ro 12 1°4 1°6 18 20 


4 
i 


0 01 02 0:3 04 B 0*6 07 0:8 0'9 10 Seconds. 
: Fie. 14.—: N -05 SECO? ;E ON 'EIVING 
Vértacudiape was G. 14.— Dor SIGNAL EATING 0-05 SECOND. VOLTAGE ON RECE 
CONDENSER. 


Fio. 13.—Dor SIGNAL LASTING 0-05 SECOND. 
ALONG CABLE. 


Curve A—Sustained contact. Curve A’—Curve A displaced through 0°05 second. 
Curve B—Difference between A and A’, 


Curve A—Sustained contact. Curve A'—Curve A displaced through 0°05 second. 
Curve B—— Difference between A and A’. Curve B'—Curve B to scale 10 times A and À 


have been calculated at more frequent intervals (every 0:09 
second) to enable curve B’ to be drawn with'sufficient exactitude. 
The signal reaches its maximum of 4 millivolts per volt 
in 0-54 second, and the whole signal requires nearly 2 seconds 
before 1t can be said to approach completion. 
(To be concluded.) 


long negative tail before the voltage is finally zero. The 
signal still occupies about 0-2 second, but its significant portion 
is practically all positive. Already at one quarter of the 
journey the sharpness at make and break of contact is com- 


pletely gone from the signal. 
In Fig. 13 curves A and A’ are reproductions of curve C, 


THE 1912 EXTENSION TO FISK STREET STATION, CHICAGO. 


GENERAL FEATURES. 

Starting from the south end of the existing station, which has 
a service rating of 120,000 kw., the addition under construction 
extends for a distance of 200 ft. to the south branch of the Chicago 
River. The width of the extension is about 265 ft., while the older 
portion of the building is 240 ft. wide. The entire station, when 
completed, will be about 675 ft. long and will be a harmonious an 
imposing architectural unit. The switch-house is being extended 
also to correspond to the generating station requirements. The 
equipment now in service at the Fisk-street station consists of 10 
vertical Curtis steam turbines and General Electric alternators rated 
at 12,000 kw. each. The new turbo-alternators are of the horizontal 
type and space is left for two other horizontal units between the 
turbo-generators now going in and the west wall of the station. A 
row of boilers extending cast and west provides steam for each of the 
new units. Two of these groups of boilers are now about to be 
installed, space being left for two others. One smoke stack, 250 ft. 
high above the boiler room floor and 19 ft. in inside diameter vill 
serve the boiler equipment for two units. 

CoAL AND ASH-HANDLING EQUIPMENT. 


Cars loaded with coal are brought into the train shed on the east 
side of the station. Two railway tracks are provided and coal may 
be dumped directly from the cars into the receiving hoppers above 
the primary coal crusher. If gondola cars are used, the fuel may he 
unloaded by grab-bucket cranes and dropped from the side into the 
crusher hopper. The general arrangement is shown clearly in the 


Unusual interest attaches to the '* 1912 Extension," as it is called 

of the Fisk-street generating station of the Commonwealth Edison 

Co. of Chicago. Work on the extension has been delayed for various 

«causes, and is still under way, although it has been known for some 
time that the supply company had placed an order with Messrs. 

C. A. Parsons & Co. for a 25,000 kw. horizontal turbo-generator to 

be erected in an extension to the widely known Fisk-street generating 

station. Later a 20,000 kw. horizontal turbo-generator was ordered 
from the General Electric Co. of the United States for the same 

addition to the generating station. The parts of the English unit 
have been delivered in Chicago, being imported in bond to the point 

.of destination. The Fisk-street extension possesses a great degree 
of interest, partly from the large size of the.units employed (although 

a 30,000 kw. horizontal General Electric unit has been ordered more 
recently for the north-west station of the Commonwealth Edison,Co.), 
partly from the fact that it marks a departure from the vertical 
steam-turbine units previously installed by this company, partly 
from the ingenious and compact arrangement of the stcam-raising 
equipment, and partly from the international character of the under- 
taking. The English unit was designed and built under the personal 


for the work are Messrs. Merz & McLellan, while the American con- 
sulting engineers of the Commonwealth Edison Co., Messrs. Sargent 
& Lundy, of Chicago, have the immediate responsibility for the 
execution of the work, having, in conjunction with the electrical 
engineers of the company, designed all of the company's generating 


stations. 


Fig. 10, and curve B is obtained by subtracting A’ from A. 


The negative tail is now completely gone, and the signal is 
The maximum of 16 millivolts per volt is 


not reached until 0-17 second, and the whole signal occupies 
Curves A and A’, Fig. 14, are reproduced from Fig. 10, 
Curve B’ 

Curves A and A’ are too close 
together for an accurate estimation of their difference, and they 
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general cross-section drawing (Fig. 1). The primary crusher is intended | 


to reduce all lumps of coal to about 3in. or tin. pieces. By a system 
of bucket conveyors the coal is elevated to a point above the boiler | 
room coal bunkers and delivered to secondary crushers. After being 
reduced to 0-75 in. size the coal is taken by a belt conveyor connecting , 
at right angles to the bucket conveyors and delivered to the bunkers 
-over the boilers. The bucket conveyors have a rating of 175 tons of 
coal per hour each at a speed of 45 ft. per minute. The belt con- 
veyor will have a similar rating at a speed of 250 ft. per minute. 
Removal of ashes will be accomplished by means of small elec- 
trically-driven ash cars operating in the boiler-room basement. | 
These cars discharge into a receiving hopper which delivers the ashes ` 
to the bucket conveyors, by which they are elevated to a storage 
bunker above the tracks in the train shed. From this point the ashes 
are discharged into cars for removal. ‘The rating of the coal bunkers | 
for the Parsons 25,000 kw. unit is 225 tons per boiler. In addition 
there are four storage bunkers placed overhead in the train shed, 
with an aggregate rating of 3.360 tons and receiving hoppers having 
a rating of 1,320 tons. The ash storage in the train shed amounts 


to 1.180 tons. 
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As shown in Figs. 1 and 2, the economisers are placed above the 
' boilers. There is one economiser for each boiler. Each economiser 
contains 8.500 sq. ft. of heating surface, provided by 528 12 ft. tubes 
arranged in three groups and in staggered rows. The three groups 
are connected in series as regards water circulation. There are 16 
sections of tubes in each group. The circulation in each group is up 
the first eight sections, down the next four and up the last four. Each 
economiser is equipped with an induced-draught fan having a rating of 
80,000 cubic ft. per minute and designed to maintain 1-5 in. draught 
in the uptake of the boiler. The economisers are designed to raise 
the temperature of the feed water about 150 deg. under ordinary 


operating conditions. 


Parsons 25,000 kw. UNIT. 


Imported generating units are rare in electric service stations in 
the United States. Much interest is taken, therefore, in Unit No. 11 


of the Fisk-street extension, which is the one which has come from 
The machine has à maximum continuous rating of 
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BoiLERS AND ECONOMISERS. 


For each of the new generating units the boiler equipment will | 
consist of four marine-type Babcock & Wilcox water-tube boilers. 


These boilers are to be equipped with chain-grate stokers, super- | 


heaters and steel-encased settings. The arrangement of the boilers 
is shown in the general views (Figs. 1 and 2) The boilers | 
are unusually wide, and each one contains 12.200 sq. ft. of | 
heating surface with about 20 per cent. of superheating surface. | 
Each boiler is provided with two chain-grate stokers separated by a 
wall of fire brick, which comes slightly above the surface of the grates. 
These stokers are each 10 ft. 6 in. wide and 13 ft. long, and are de- | 
signed to burn a maximum of 45 ]b. of coal per square foot of grate 
surface. Each boiler is designed to evaporate 80,000 lb. of water per 
hour under maximum working conditions. The maximum working 


pressure is 225 lb, per square inch, and the normal pressure 210 Ib. 
25 F. super- 


(gauge). The superheaters are designed to give about 22 
heat when operating at or ncar the maximum capacity. j 
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Fig. 2.—SrEcTioN OF FISK-STREET STATION, CHICAGO. 


, 25,000 kw. The steam turbine is a Parsons machine and is designed 
with separate high-pressure and low-pressure cvlinders. The low- 
pressure cylinder is arranged on the double-flow principle, as is 
customary in units of this large size. Accompanying this article are 
photographs (Figs. 3, 4 and 7) of the completed unit set up at ae 


Fig. 7 shows the steam end of the great machine anc 
Fig. 3 the elec trical end. The exciter, mounted at the end of the 
shaft, is also shown iu Fig. 3. Fig. 5 shows a longitudinal section of 
the new Parsons unit anda cross-section of the condensing apparatus 
The whole unit is about 75 ft. long and 18 ft. 


wide. The spec d of ope ration is 750 revs. per min. 
25-eycle current at 4.500 


The generator will produce three-phase 2: 
It is not designed to be self-ventilating, and no vanes are 
A separate motor-driven fan is to 
Normal conditions of 


Heaton works. 


volts. 
provided on the rotating field. 
be installed for ventilating the generator. 
operation for the Parsons turbine contemplate steam pressure 0 

turbine 18 


200 1b., superheat at 200: F. and a vacuum of 29 in. The t 
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designedlto develop its best economy when the generator is delivering | bars is 9,000 volts, and therefore compensating transformers wound! 
an output of 20,000 kw., but the unit is capable of delivering con- | for 4,500/9,000 volts are to be placed between the generator terminals 
tinuously a maximum output of 25,000 kw. Further, the machine | and the bus bars. These compensators will have an! effective reac- 
is capable of caring for an excess demand of about 10 per cent. in case | tance of 4 per cent. A cross section of the alternator is shown in 
of short fluctuations in the load. The governing mechanism oper- | Fig. 6 and a view of the stator in Fig. 8. 
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Fic. 3.—ViEw or 25,000 kw. TuRBO-ALTERNATOR FROM ELECTRICAL END. 


ates on the pulsating principle, giving 320 admissions of steam per | CONDENSING EQUIPMENT. 
minute. When the output is increased above 20,000 kw., a second- | 

ary governor valve comes into action, admitting high-pressure steam 
into the second stage. The atmospheric relief connection is taken 
off from the pipe connecting the high-pressure and low-pressure 


As shown in Fig. 5 the condenser shell is virtually suspended 
| beneath the casing of the low-pressure turbine cylinder. Part of the 
| weight of the condenser will be supported, however, upon spring 

bearings carried on beams set into the concrete foundations. The- 
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Fia. 4.—ViEW or TURBINE GOVERNING GEAR.) 


condenser is designe for a normal rating of 230,000 Ib. of steam per 
hour, a maximum rating of 300,000 lb. and an ultimate maximum 
for abnormal conditions of 350,000 lb. per hour. It will contain. 


E 


cylinders of the turbine, but two safety valves are provided on the 
low-pressure casing, Excitation is provided at a maximum potential 
` of 250 volts. The potential of the statioa alternating-current 'bus 
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i -39,278 sq. ft. of tube surfacé, composed of brass tubes 15 ft. long and 
1 in. in outside diameter. In addition to this main condenser a feed 
water heater section is to be built in the steam entrance to the cor- 
denser and is to contain 470 sq. ft. of surface. The main condenser 
will be arranged for two passes of the circulating water. 
Kinetic EJECTOR. 
In addition to the motor-driven circulating and hot-well pumys 


the condenser will be equipped with a kinetic ejector for the removal 
of the air and non-condensable vapours. This piece of apparatus, 


takes the place of she so-called “ dry vacuum " pump, which is used 


in the greater part of the large-condenser installations ia the 
United States. It is furnished by Messrs. Richardson, Westgarth 
& Co. It comprises a set of water jets, annularly a , which 
entrain the water and nofi-condens- able vapours, removing them 
from the lower part of the steam space of the condenser. Water 
is pamped through these jets under a pressure of about 40 lb. 
It discharges through the 


per square inch by a kinetic pump. 
nozzles into the kinetie tank just below them, carrying the air 
with it. The air bubbles up throngh the water in the tank and 
escapes through a vent. The kinetic pump has a capa- city of 
4,000 gallons per minute, taking its suction from the kinetic tank. 
The hot-well pump takes the water of condensation from the 
bottom of tke condenser and discharges it into the kinetic tank. In. 
connection with the kinetic ejector there is a steam ejector between 
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vacuum. Two sections in the kinetic tank serve the purposes 
feed-water heater and hot-well tank. Arrangements are made to 
save the pure water of condensation in a reservior, should the supply 
of water in the hot- well tank be greater momentarily 
than needed by the boiler-feed pumps. 
PUMPING EQUIPMENT. 
Pumps to be used for condenser auxiliaríes and for 
other purposes in connection with the Parsons unit 


URSUS x are of the Worthington type. Nearly all of them 

are driven bv squirrel-cage induction motors. These 
motors, together with other motors for driving 
the coal conveyors, coal crushers, &c., are sup- 


plied with three-phase current at 220 volts and 


R 


————— qq» 


» 


SS 


tenn 7 ai 


= 


WRER 


Ps tov MET 246$ Centres T: p 


a 
N 


, 


-—-~--~--. 76.2 Total Length. 


O's 


ZX 


N N i SS SSS 


——— eee — — 
— 2 — — €— — 
-—— —À  ——À LÀ I O 


.- oso 
-=== 
— — — 


— MÀ —-- -- 
RE TET Ru S AP 
r, 
Sy (75. cf 


, 


qu —95.0À 


~~ es t= = SINE a 

` "t ~ ~ 
c me 

Se th 


Fria. 6.—Cross-SECTION OF 25.000 Kw. ALTERNATOR. 
i nera- 

95cvcles from a bank of transformers connected to the main ge 

4 t is duplicated by trans- 


torterminals. The transformer equipmen 
formers connected to the main’ station bus bars to be used in 


Digitized by Google E y 


tig 4 


-—— 
-——L-. 


LLI 
— — — — 


the condenser and the kinetic nozzles, which is used to augment na 


& 0 ðo re- 


— 


1S ft long ay 
T1 denser a fag 
nce to the ejr. 
nain condense 
ga 


Xt -wel] pumy 
r the raj; 
of apparats, 
Which is we 
lons n tb 
1, Westgirs 
inged, whic 
loving thes 
wr Wave 
bout 4j 
through ti 
ing the az 
e tank an 
me eitr 
netic tank 
fron the 
tank. [: 
yr beive 
gment à 
1rposes d 
made ¥ 
he sup 
nentat: 


and fi 
ni O 
f thes 
dne: 
p i 
[s as! 


= 


SY 


THE ELECTRICIAN, OCTOBER 31, 1913. 


139 


up or for emergency service. The pumping equipment includes the | An air-washing equipment will be installed for cleaning and cooling 
following machinery: One horizontal tri-rotor volute motor-driven | the air delivered for the ventilation of the generator. 


centrifugal pump for circulating water to condenser, rated at 42,000 | 
gallons per minute; one horizontal two-stage motor-driven centrifugal | 
hot-well pump, rated at 750 gallons per minute; one horizontal centri- . 


GENERAL ELECTRIC 20,000 kw. UNIT. 
Unit No. 14 in the Fisk-street extension will consist of a General 
Electric (U.S.A.) horizontal turbo-generator rated at 20,000 kw. and 


fugal motor-driven pump for use with kinetic ejector, rated at 4,000 | having a surface condensing equipment including a condenser with 
This unit is really the 12th in order 


gallons per minute ; two horizontal centrifugal motor-driven service 
pumps, each rated at 300 gallons per minute; one turbine-driven 


Fic. 7.—ViEWw or TURBINE WITH CovER REMOVED. 


centrifugal boiler-feed pump and one motor-driven turbine-type 
centrifugal boiler-feed pump, each rated at 750 gallons per minute. 


GUARANTEES OF STEAM PERFORMANCE. 
When operating at 200 lb. steam pressure at the throttle and with 
steam superheated 200°F. and exhausting against 1 in. of absolute 
pressure, Messrs. C. A. Parsons & Co. give the following guarantees 
of steam consumption for the English-made unit :— 


At 10,000 kw. 11ieerexites us enr acre ana 12-50 lb. per kw.-hour 
At 15,000 kw. ............ ccce 11-65 lb. per kw.-hour 
At 20,000 kw. ........cscscctescscscscscncscess 11-25 Ib. per kw.-hour 
At-25;000 KW: ERN 11-65 lb. per kw.-hour 


— 
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Fic. 8.—VIEW OF STATOR. 


These figures include the energy necessary for excitation purposes, 
but do not include the energy needed for the ventilation of the 
generator. The fan for ventilating purposes will be installed in the 
Space under the generator foundation. It will deliver 80,000 cubic ft. 


of air per minute and will be driven by a 150 n.r. induction motor. ' drawing that appeared in “ Engineering." 


35,000 sq. ft. of cooling surface. 


- of installation in the station, but its position is such that it is num- 


bered 14. The steam turbine is of the Curt's 
single-flow type, the first wheel having two 
rows of buckets and the other single rows of 
buckets. The shaft bearings are provided with 
forced lubrication from an oil pump geared to the 
main shaft. Governing is accomplished by means 
of the hydraulic system heretofore used on Curtis 
turbines. The unit will operate at a speed of 1,200 
revs. per min. The generator has a continuous 
full-load : rating of 20,000 kw. at 80 per cent. 
power-factor, or 25,000 k.v.a. Current is gene- 
rated at 12,000 volts and 60 cycles. The generator 
is arranged for self-ventilation by means of vanes 
on the rotating field. Excitation is provided by 
means of a 250-volt direct-connected exciter. 
Normal conditions of operation for this turbine 
provide for 200 lb. steam pressure, 200 deg. of 
superheat and a vacuum of 29in. The turbine 
is designed to give its best economy at an output 
from the generator of about 15,000 kw. 


AUXILIARIES TO AMERICAN-MADE UNIT. 

The entire condenser insta!lation for this unit is 
furnished by the firm of Worthington. The con- 
denser is placed directly beneath the turbine- 
exhaust outlet. It contains, as previously stated, 
35,000 square feet of cooling surface in tubes. 
Two circulating pumps are driven from one 
motor mounted between them on a commori base- 
plate. The combined rating of these pumps is 
placed at 36,000 gallons per min.at 375 revs. per 
min. against a total dynamic pressure of 15 ft. 
The arrangement is that both pumps will ordin- 
| arily be used during the warmer months, while in winter one pump 
will be sufficient. A similar arrangement of two centrifugal pumps 
and a motor is used in the case of the hot-well pumps. Each hot- 
well pump will have a rating of 750 gallons per minute and will be 
ample for the whole load, the second pump in this case being con- 
sidered as reserve. The dry vacuum pump is of the reciprocating 
angle type. At a maximum speed of 100 revs. per min. the pump 
will displace 3,340 cubit ft. per minute. Two independent boiler- 
feed pumps are provided. These are of the horizontal turbine-driven 
type, each having a rating of 375 gallons per minute. The exhaust 
from steam-driven auxiliaries is carried to a feed. water heater rated 
at 300,000 lb. of water per hour, which heats the water from 65°F. 


to 130°F. 


— 


30,000 kw. UNIT For Norts-West STATION. 

lt may be of interest to add that the new unit ordered from the 
General Electric Co. for the north west station of the Commonwealth 
Edison Co., which is several miles from the Fisk-street station, will 
consist of a horizontal turbo-alternator rated at 30,000 kw., with a 
| surface condenser having 50,000 sq. ft. of cooling surface, and the 
necessary auxiliaries. This turbine is designed with separate high- 
pressure and low-pressure cylinders, the latter being arranged on the 
double-flow principle. In other respects the construction of this 
turbine will be similar to that of unit No. 14 at Fisk-street, although 
a somewhat more economical steam consumption is expected. The 
| speed of operation will be 1,500 revs. per min. The generator will 
have a continuous full-load rating of 30,000 kw. at unity power- 

| factor. Electricity wil! be generated at 9,000 volts and 25 cycles. 
The foregoing is a brief outline description of the very large 
generating units now in course of erection or on order for the Chicago 
generating stations. These large machines are selected not only oa 
account of their steam economy, but because they are needed owing 
to the remarkable expansion of the business of the electric service 
company of that city. A comparison may illustrate the latter fact. 
The last issue of our tables shows that the output of all the 303 
electrical undertakings in this country was 1,127,499,742 kw.-hours 


| for the year 1912, or 1911-12. The output of the Commonwealth Edison 


Co. alone in 1912 was, in round numbers, 799,000,000 kw.-hours, or 
two-thirds of that of the entire United Kingdom. 

We have to thank Messrs. C. A. Parsons & Co. for providinz us 
with photographs for illustrating this interesting set. The cross 
section of the turbine (Fig. 5) is a reduced reproduction of a 
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ELECTRICITY SUPPLY IN GREAT BRITAIN. 


We sometimes pride ourselves on the progress that has 
been made in this country in electricity supply, and figures 
have been given showing that we are ahead of other countries 
in this respect; but it is sometimes well to ask ourselves 
the question whether this progress has been all that it might 
have been. This is what, in effect, Mr. C. VERNIER asks 
in his inaugural address to the Newcastle Local Section 
of the Institution of Electrical Engineers. He points out that 
there has been an increase throughout the country during the 
past 10 years amounting to 450 per cent. This sounds quite 
good progress until we turn to the figure that has been secured 
by the companies supplving a certain area on the North-East 
Coast, and here we, find that the increase has reached the 
surprising figure of 3,200 per cent.' It will, of course, be 
admitted that this part of the country is a particularly 
favourable district in which to give a supply, but it 1s not 
the only district of its kind. We are, therefore, led to 
inquire as to the essential differences in the supply between 
this part and other districts. Obviously the most important 


difference is that the North-East Coast is given a supply on & 


very large scale by companies operating over a large area, 

whereas other parts of the country are largely supplied by 

municipalities whose sphere of operations is strictly limited. 
There is no doubt that the cheapest supply of electrical 


energy can only be secured by generating in large stations, ID 


which the price per kilowatt of plant installed may be re- 
duced as far as possible. If this desirable arrangement can be 
coupled with an overhead network the total capital cost i5 
brought down to a minimum. Apart from this, the diversity 
factor also becomes much greater, with a. consequent im- 
provement in load factor at the station. Why, then, havenot 
the power companies flourished to a greaterextent? We fear 
that their failure is largely due to the fact that electricity 
supply is so much in the hands of municipalities. When 
the power Bills first came before Parliament they were 
vigorously opposed by the local authorities within the area 
of supply, and these’ are many municipalities even now that 
would feel it beneath their dignity to take a supply in bulk 
from a company. To some extent co-operation is possible 
through, the Act of 1909, which permits local authorities to 
combine in the supply of electrical energy ; but, curiously 
enough, the right of combination is not permitted to com- 
panies. This seems to be a senseless tvpe of discrimination 
and its effect is doublv unfortunate, for whereas companies 
would often be willing to work together or to combine this 
is seldom the case with municipalities. There are one or 
two instances, it is true, in which local authorities have 
combined to bring about better conditions, but there is 
generally a strong feeling against any such course being 
adopted. The reason of this is that, more often than not, 
the basis of municipal work is not sufficiently broad. An elec- 
tricity scheme is taken up in a parochial spirit, sometim^s with 
a view of keeping someone else out, the aggrandisement of the 
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particular town or district being the chief item in the eyes 
of the councillors ; if their scheme were combined with some 
other, then the importance of the local undertaking would 
be lessened. That idea, foolish though it may sound, is 
what probably, more than any other, prevents the combi- 
nation of one municipality with another. 

Mr. VERNIER mentions that the same difficulty 1s being 
experienced in Germany, where in 1909 80 per cent. of the 
municipal works were of a capacity under 500 kw. In that 
country large stations are now being put down for the supply 
of electrical energy in bulk, many of the schemes being in 
connection with the iron and coal companies for the purpose 
of utilising waste heat. The problem has arisen of securing 
the co-operation of municipal undertakings in such cases, 
and the difficultv has been solved in some cases by buying 
out the municipality and giving it a financial interest in 
the power company. For example, Strassburg is now taking 
the whole of its supply from a power company, and owns a 
large number of shares in the company. Consequently, if 
the power company does well, the municipality benefits. 
As an example of how such a scheme works, it is mentioned 
that in 1909 themunicipal ity of Strassburg received dividends 
and a share in the profit amounting to £38,000. After 
deducting 4 per cent. interest on its invested capital this 
left a balance of over £21,000 for the relief of rates. This 
certainly seems a better solution than the use of a number 
of isolated small stations, though it may be doubted if the 
receipt of profits by a municipality in this way is not really 
fundamentally wrong. In the United States progress is 
being made on similar lines, an example of which is found 
in the large station at Fisk-street, Chicago, the extensions 
to which we describe in the present issue. It is interesting 
to note in this connection that the annual electrical output 
in Chicago alone is about two-thirds of that of the whole of 
the urban stations in this country. 

If it were merely a case of steady progress being sufficient 
for our needs it would not much matter, but a cheap supply 
of electrical energy is an important national asset ; it enables 
new industries to spring up. If large power stations were 
available throughout the country there would be much less 
likelihood of the railways putting down their own stations 
for electrification, a course which, in our opinion, is bad 
both tor the railways and for the electricity supply industry. 
Unfortunately, things have already taken a course which is 
undesirable, and we fear that co-operation, even if it does 
come, will be too late in the day to avoid all the evils of 


that course. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE E:ectrician Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s, Add 


10 per cent. for abroad or for foreign books.) 
[ieee 
By L. P. HowanavE- 


Wireless Telegraphy for Amateurs. 
GRAHAM. (London: P. Marshall.) Pp. 176. 2s. net. 


Wireless telegraphy has recently become quite popular, and 
as a small receiving station is an inexpensive, fascinating and 
harmless toy with which a comparatively unskilled observer 


may make some very useful observations, it 1s to be hoped that 


this popularity will increase. 
We may recommend Mr. Howgrave-Graham’s book to ama- 


teurs as a thoroughly practical or one, 


introductory text-book. 


and als» to students as an- | 


The first two chapters, about one-third of the book, are de- 
voted to an account of the history and principles-of the subject. 
The explanations are brief, but lucid, frequent use being made 
of appropriate acoustic and mechanical analogies. The re- 
maining chapters deal respectively with aerials and trans- 
mitting apparatus, receiving apparatus, tuning apparatus and 
the magnetic detector. The author gives a full description of 
his own experimental station, which is fitted with a Lodge- 
Muirhead aerial. This serves as a useful model, the details of 
which may be varied in many ways, some of the more im- 
portant modifications being indicated in the text. 


Annual Tables of Constants and Numerical Data, Chemical,. 


Physical and Technological. Published under the patronage- 
of the Association Internationale des Académies. Vol. II. (London: 


J. & A. Churchill.) Pp. xl.4+-759. 28s. 6d. net. 

When we reviewed the first volume of the Annual Constants 
last year we hoped that succeeding volumes might possibly 
be a little smaller. Our hope, however, has not been realised, 
for the volume before us, which deals with the year 1911, fills 
759 pages, and is therefore even a little larger than that which 
dealt with the year 1910. We nótice a few innovations which 
will make it more easy to consult this work. Thus some of the 
larger sections are provided with tables of contents. For 
example, the section on Spectroscopy, which runs from page 
172 to page 328, is provided with a list of chapters and a list 
of the bodies whose spectra are given. There is a useful 
index to the section on Solubility, the section itself running to 
60 pages. Again, there is an index to the reactions studied. 
in the section on Velocity of Reaction, and there is also an 
index to the section on E.M.F. On the other hand, if one is 
not accustomed to using the tables, one does not realise at 
first sight that the author of data which are reproduced is 
often to be found along with several other authors under the 
heading “ Bibliography," possibly three or four pages further 
on. Perhaps this arrangement might be made a little clearer, 
as one does not generally expect to find authors’ names grouped 
together under a heading of this kind when they refer to matter 
that has been already given. 

With regard to the question of discrimination in the results 
that are selected—an admittedly difficult matter—we would: 
suggest that anonymous data are not of sufficient value to be 
included in a work of this kind. They do not occur often, it 
is true, but we notice some instances in engineering data. 

We think there is no doubt that these tables will become: 
increasingly valued by physicists and physical chemists as. 


time goes on. 
(London : 


Light and Illumination: 
The Illuminating Engineering Society.) 


This pamphlet has been issued by the Illuminating Engi- 
neering Society in order to call attention to the way in which 
artificial illumination should and should not be used. It, 
therefore, starts with a brief description of the human eye and 
with certain rules as to what should be avoided, such as flicker- 
ing lights, glare from unshaded lamps, and glare from shiny 
paper. Then follow paragraphs on the distribution of illu- 
mination ; on the choice of reflectors and shades, and the effect 
of reflection from walls, ceilings, &c. The text is well illus- 
trated by reproductions of photographs showing good and bad: 
examples of illumination, and the pamphlet concludes with 
some simple rules on good lighting. The explanations and de- 
vices given are short and to the point, and we think that the: 
pamphlet should certainly do good if only the suitable people 


can be induced to read it. 
Bv 


Bells, indicators, Tele ephones, Fire and Burglar Alarms, &c. 
J. B. REDFERN and J. Savin, (London: Constable & Co.) Pp. 123.. 


Their Use E Misuse. 


1s. 6d. net. 
The title of this book is a sufficient indication of 1ts contents, 


the “ &c." being devoted to cables, poles and other accessories 


connected with the above apparatus. We imagine the book 
is intended for wiremen and those engaged in electrical erection 
work. If this is so it should be very useful. The descriptions 
are clear and the diagrams are well drawn. "There is also an 
absence of "catalogue literature," which 1s rather refreshing. 


The book also possesses an adequate, though by no means ex- 


haustive, index. 


- = 
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. but that it has exceeded the anticipation of the promoters. Although 
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filament lamps. Care was taken to ascertain that the results were 
directly comparable. The result showed an average economy to the 
consumer of 53-8 per cent. Since, however, the one-watt lamp re- 
presents an economy of about 68-5 per cent., it is evident that those 
consumers on the average had increased the candle- power installed 
by about 50 per cent. It is further interesting to note that after a 
lapse of four years, the proportionate figures still hold good. From 
this it would appear that the average consumer has been educated up 
to require illumination 50 per cent. in excess of that with which he 
was satisfied before the introduction of one-watt lamps. With the 
advent of the “ half-watt ° lamp I believe a similar result will be 
obtained. | 7 

With the diminished revenue per consumer likely to result from 
the introduction of the new lamp, the cost of making new connec- 
tions will become a still more serious factor in the costs of supply. 
In Bristol the present cost of connecting premises adjoining the mains 
is £3. 8s. (exclusive of the cost of the meter). Since the average 
revenue per connection derived from so many as 20 per cent. of the 
lighting consumers amounts to only 35s. per annum, the importance 
of this item is evident. It is also evident that it is necessary and 
urgent that the uses of electricity for purposes other than lighting 
be developed to their utmost, otherwise the lighting consumer may 
become a serious drag upon the undertakings. Another matter of 
serious import, which the lighting engineer should bear well in mind, 
is the probable adoption of a daylight saving bill. 

Electric cooking has developed wonderfully during the last year or 
two, and with the standardisation of details will rapidly displace its 
rivals. I believe that the satisfactory heating of water for domestic 
uses will soon remove what is now the greatest obstacle advanced 
against the introduction of electric cooking. To get rapid and 
highly efficient water heating it will, I consider, be necessary to use 
immersion heaters, probably applying the heating element direct to 
the water, avoiding the risk or possibility of shock by utilising the 
resistance of two columns of water—one on the supply side and the 
other on the delivery side of the heating appliance— the supply and 
delivery extremities of these columns of water, most remote from the 
heating elements, being electrically short-circuited and earthed. 
The elements must in such an appliance be either self cleaning or be 
arranged so that they may be very readily cleaned, so as to avoid 
trouble due to lime or other deposits. I look to such appliances 
arranged alternatively for rapid water heating supplied at the usual 
heating rate of charge, and for continuous use supplied on a fixed 
annual kilowatt charge, as the probable solution of the domestic hot- 
water problem. l 

Several years ago it was prophesied that we should have to look 
to the development of the use of electricity for power purposes for our 
revenue. That prophecy has been very amply proved. For exampie 
in this city the power consumption has increased eight times as 
rapidly as the lighting consumption during the last 10 years; during 
the next two years this ratio will be doubled. 


MR. H. FARADAY PROCTOR’S ADDRESS TO THE 
WESTERN SECTION OF THE INSTITUTION OF 


ELECTRICAL ENGINEERS.* 


About 3} years ago I was approached by your late chairman, who 
usked me if I would accept nomination for the Council of the I. E.E., 
attend the meetings of the Council if elected, and promote and carry 
through the Council if possible the formation of a local section of the 
I.E.E. for the Western Counties. I was very glad to accept the 
offer and undertake compliance with the conditions. The section 
was formed ; it has completed the first year of its existence, and it 
may be justly claimed that the result has been not only satisfactory, 


much has been done in a short space of time to bring together the 
members of the section and further to promote friendly relationship, 
the objects of the section cannot be considered to have been fully 
achieved until selections of the Papers introduced in London or other 
local sections are read and discussed at our meetings, for it must be 
borne in mind that the object of a local section is not confined to the 
welfare of its members; it is formed with the view to enabling its 
members to do that which may be of use to the Institution as & 
whole, and the electrical industry generally. It is desirable, there- 
fore, that Papers read and discussed at the sections should not be of 
local interest alone; they should, as far as possible, appeal to the 
greater body of members and be read and discussed at the Institu- 
tion headquarters and other local sections, whatever be their source 
of origin. 

Advice is 80 often sought as to the proper course of training for an 
electrical engineer, that I may perhaps be pardoned for introducing 
a few comments upon that somewhat well-worn subject. I would 
suggest that it is desirable that the boy be first a gentleman, secondly 
make him into a man, and thirdly into an engineer. If he lacks the 
instincts of a gentleman he will not gain confidence, if he has not 
learned to behave like a man he will progress but slowly on his own 
initiative, and will require constant pushing, whilst if he has not the 
elementary principles of engineering ingrained, he will not get on 
even when pushed; he will be for ever searching for complex solu- 
tions for simple problems and giving attention to details when broad 
principles are at stake. I think it has been very generally admitted 
that the study of mechanical engineering is an essential preliminary 
to becoming an electrical engineer. Mechanical engineering is the 
broad foundation upon which electrical engineering is based. It is, 
] fear, however, too often forgotten that the mechanical engineering 
must itself have a foundation broad in proportion to the super- 
structure to be erected upon it, and capable of unlimited expansion 
in every direction. The young engineer does not know in what par- 
ticular direction he may have to develop, and a broad intelligence 
based upon a sound general education is the best asset of an engineer, 
when combined with resourcefulness, and an anxiety to understand 
and give due regard to all matters which pertain to the subject under 
consideration, although such may not strictly belong thereto. 
Although I, as a rule, prefer English methods to those of our Ameri- 
can cousins, amongst the many things we can learn from across the 
water i8 to keep well in mind the American definition of an engi- 
neer—viz., '* a man who can do for one dollar that which any fool can 
do for two." "The higher a man ascends the ladder, the less time he 
has to devote to technicalities, and it is only by close attention to the 
commercial or financial side of business that men can hope to rise. I 
am particularly glad that our Institution has recently allowed itself 
to deviate from confining its attention to the consideration of 
matters from the scientific point of view alone. Although, such is 
the more fascinating branch of our work, we, as business men, must 
to à considreable extent attend our Institution meetings, and follow 
the work of the Institution with the view to its helping us in our 
business, and not look to the same as merely an interesting hobby. 
Our Institution should, in my opinion, act as the advisers of all 
Government departments in relation to matters of principle affecting 
the electrical industry, and should, where necessary, act as the 
arbitrators where differences arise between different branches of such 
industry. i 

When the one-watt lamp came to the fore, there was doubt in the 
minds of many as to its probable effect upon the sale of electricity. 
As another change of similar character—although less in extent—is 
about to be introduced, a few figures relating to the result of the 
former change may be of interest. In 1909 a careful comparison 
was made of the consumption of electricity by a large number of 
consumers in Bristol who had installed one-watt lamps throughout 
their premises, with that of the same consumers when using carbon 


WESTON DIRECT CURRENT MINIATURE INSTRU- 
| MENTS. 


We shall not be doing more than stating an axiom when we sy 
that “ time out of mind” the name of Weston has been connected 
with precision, neatness and reliability in electrical measuring in- 
struments. At the beginning of the career of the Weston Electrical 
Instrument Co., way back in the late 'eighties, the company wa3 
mostly concerned in the design and manufacture of moving-coil 
instruments for continuous-current work. Some time after the 
manufacture of alternating-current instruments was started, and 
later still a new departure was made in the design of continuous- 
current instruments of the moving iron variety. "These instruments, 
as is well known, have been made in numerous shapes and range: 
but they have with few exceptions been of the standard switchboard 
size. Now, however, the wide employment of compact. lighting sets 
and the large use, especially in the United States, of electrical 
starters on motor cars, has given rise to the suggestion that perhap3 
an instrument something more in keeping with the generating sets 
could be designed. The idea has materialised, and the result has been 
most successful. A new type of Weston instrument, small in size. 
but still a precision instrument, has been placed on the market, and 
we illustrate and describe its particular features herewith. 

Although these instruments are the same in principle and have the 
same mode of operation as the early and well-known Weston con- 
tinuous-current instruments, their general design and construction 
have been greatly changed. Refinements of design and mechanical 
work have been carried to a degree which seems almost impossible of 
accomplishment, and it is not too much to say that in design, pro- 


* Abstract of an address delivered by Mr. H. Faraday Proctor at the 
meeting of the Western Section at Bristol, on October 27th. 
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. portions and workmanship these small instruments are really marvels 
of ingenuity and skill. An examination of the instruments is sufli- 
.cient proof of this. The design and manufacture of high-grade 
miniature instruments demands much skill and scientific knowledge 
combined with an extensive experie ace in the instrument art, more- 
over considerable expense is involved in the experimental research 
necessary to perfect every detail of the mechanical, electrical and 
magnetic parts so as to secure the proper relations of the complex 
factors influencing and, in fact, determining the accuracy of the 
instruments. Such instruments also demand an extremely high 
degree of accuracy in the mechanical and electrical work, to ensure 
which requires a further large investment in special tools, machinery, 
gauges and appliances for making, assembling, calibrating and test- 
ing the instruments. It is obvious that such investment of time and 
capital can only be justified by the production of instruments that 
are practically perfect, and thus constitute a permanent contribution 
to the art. In this connection it may be of interest to say that these 


Fic. 1.—New MODEL or SWITCHBOARD VOLTMETERS, AMMETERS AND 
MIL-AMMETERS. 


instruments were first made in the States some three years ago, and 
their success was so great that it was almost impossible for the 
supply (about 100 per day) to keep pace with the demand. It is for this 
reason that they have not been placed on the market in this country 
until a day or two ago. 

The new line of small continuous-current instruments comprises 
five distinct groups of which there are about 300 standard ranges. 


The same operative characteristics are common to all. Each model 
has been worked out with the greatest care to secure the highest 
possible degree of accuracy consistent with the limitations imposed 
by the size of the instruments and length of scale. The scale is very 
long, considering the small size of the instrument, while the scale arc 
is 110 deg. All the instruments are dead beat and very sensitive, 
and every one is so designed that it may be left continuously in cir- 


external fields of a reasonable degree of intensity. The switchboard 
instruments are all back connected, the current and potentials ter- 
minals serving as studs to attach the instruments to the board. The 
switchboard and portable ammeters are all self-contained—that is, 
the shunt forms an integral part of the case, with the exception of 
ranges of 50 amperes and upwards. Every part of these instruments 
is made strictly to gauge and is interchangeable, and the utmost care 
has been taken so to design each and every part that its proper and 
exact relations will be maintained even under the most severe condi- 
tions of use, thus ensuring maximum durability and reliability. 
Furthermore, every instrument is equipped with the best quality 
saphire jewel bearings and each pivot is hardened, accurately ground 
and highly polished. 

We illustrate herewith three patterns of these new instruments, 
which may be taken as typical of the remainder. Fig. 1 is an ex- 
aniple of a switchboard instrument made in a variety of ranges either 
as voltmeters or ammeters, and especially designed for use in small 
isolated lighting or power plants and for battery work. The volt- 
meters are listed in 26 ranges, with maxima from 1 to 150, and the 
ammeters in 21 ranges, with the same maxima. Fig. 2 shows a form 
of volt-ammeter for switchboard work. This instrument nominally 
indicates amperes, but upon pressing the button shown at the bottom 


of the instrument the connections are suitably altered and the, 


instrument reads volts so long as the button is pressed. These in- 
struments are also made in numerous ranges, of which 16 are listed. 
Fig. 3 is an example of a miniature portable volt-ammeter, its size 
and portability being sufficiently obvious from the illustration. It 


Fia. 3.—PoRTABLE VOLT-AMMETER. 


the magnetic system of the instrument from the disturbing action of - 


Fic. 2.—S wiTCHBOARD VOLT-AMMETER. 


cuit under full load without overheating or causing appreciable error 
in the indications. Furthermore, all except the low-range milli- 
voltmeters are practically unaffected by large changes in room tem- 
perature. The separate voltmeters have a resistance of about 100 
ohms per volt, while the volt-ammeters have a resistance of approxi- 
mately 50 ohms per volt. In accordance with the latest Weston 
practice, these instruments are all provided with a “ zero corrector," 


possesses three current ranges and an equal number of voltage ranges, 
and yet the overall dimensions are not greater than those of a single 
voltmeter or ammeter of the same model. 

We need only conclude by saying that these instruments are as 
complete in every way as Weston instruments usually are, while 
their small size makes it a wonder that they are a commercial pro- 


— 


position owing to the trouble that must inevitably accompany their 


assembling. 


SAFEGUARDING THE USE OF ELECTRICITY IN 
MINES.* 


BY H. H. CLARK, 


In connection with the use of electricity in mining work there are 
three possible dangers— shocks, fires and explosions. The electrical 
accidents that occur most frequently are shocks. The conditions 
under ground are peculiarly favourable to the occurrence of such 
accidents. "Trolley wires in mines present the most fruitful sources 
of electric shocks. They are often installed less than a man's height 
above the track rail that is used as part of the return circuit, and they 
are often installed in this manner in places where men must work in 
making up trains of cars, as, for instance, at points where loaded 
trains are brought by electric locomotives to the foot of a rope- 
haulage system. Another source of danger is the accidental charging 
of parts of equipment that are not supposed to carry electric current. 


which permits the user easily and quickly to adjust the pointer to its Shocks of this character are obtained most frequently from the 


Zero position. 
The cases of these instruments are, we are informed, quite dust. 


proof, and are made of special sheet steel which effectively shields 


pe —— 


frames of coal-cutting machines. The frames of locomotives become 


* Abstract of a Paper in the “ Proceedings ” of the American Institute 
cf Electrical Engineers. 
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charged to the same potential as the trolley wire, if, while the motor 
or headlights are in operation, the locomotive loses its earth connec- 
tion by reason of oversanding or for any other cause, when a very 
severe shock can be obtained from the locomotive frame. 

Explosions may be caused by the ignition of explosives, mine gas 
or coal dust. Accidents due to the ignition of explosives by elec- 
tricity may be divided into two classes—those that occur while 
handling and transporting explosives near electric circuits and those 
that are incident to the detonation of explosives by electrical means. 
As to accidents of the first class (with a single exception mentioned 
hereafter) electricity is no more of a menace than any other source 
of flame or heat, but it is just as great a menace and should be treated 
accordingly. As much care should be used in handling explosives 
in the vicinity of electrical apparatus as though the flashes and sparks 
that it is capable of giving were constantly in evidence. Any source 
of heat may attack an explosive from the outside, but electricity may, 
under certain conditions, do more than that. An explosive that is 
a conductor of electricity may come in contact with an electric 
circuit in such a way that current may be passed through the explo- 
sive itsclf, and although no spark may occur outside the package 
containing the explosive ignition may take place on the inside. The 
possibility of such an occurrence may seem to be extremely remote, 
but accidents have been reported for which no other cause could be 
assigned, and in which the existence of the above conditions was 


quite probable. | AE : 
Since the drawbars of mine cars are electrically connected through- 


out the length of the trip it follows that whenever the locomotive 
loses its earth all the drawbars are made alive, unless some of the 
drawbars are in metallic contact with the car axles or some of their 
connections. If the drawbars of a car loaded with metallic packages 
of explosives were raised to the trolley-wire potential it can be easily 
imagined that the bolts of the car axles could become connected to 
the drawbar in such a way that the current would flow through the 
packages and possibly through the explosive itself. 

The accidents that occur in connection with electrical shot firing 
are largely due to the accidental discharge of detonators in the vicinity 
of explosives, or to the premature ignition of shots after the holes 
are charged. With regard to the accidental discharge of detonators 
in the vicinity of explosives, it is a cardinal principle of safety that 
detonators should be kept separate from explosives, and also from 
batteries and other sources of electric energy. "With rcgard to the 
premature ignition of shots, it is not the best practice to fire elec- 
trically under conditions that require one side of the detonating 
circuit to be connected to the earth, because wherever earthed 
systems of distribution are used unexpected differences of potential 
exist in the earth in the vicinity of such circuits. If, therefore, one 
side of the detonator be purposely earthed, an accidental earth on 
the other side of the detonator may connect it across a potential 
sufficient to cause ignition. Premature ignitions have been reported 
which seemingly have been caused by the conditions just described. 

Electric sparks will ignite mine gas and air mixtures that contain 
between 5-5 and 12-5 per cent. of gas(methane). Between these limits 
(which are rather widely separated) a comparatively small spark is 
sufficient to ignite the gaseous mixture. For all practical purposes 
it is safest to assume that all sparks that occur around such electrical 
apparatus and circuits, as are used for power and lighting in a mine, 
are capable of igniting gas. The study of the ignition of coal dust 
by electric arcs and electric flashes has been undertaken and carried 
on to some extent by European investigators. The results of their 
experiments indicate that electric flashes can ignite coal dust sus- 
pended in the atmosphere. Underground electrical installations are 
surrounded by many more trouble-causing factors than are met with 
above ground. Falls of roof sufficient to wreck trolley lines and 
feeder systems are of frequent occurrence. Dampness, dust and 
acid water in sufficient quantities to be detrimental to insulation are 
not uncommon. Some or all of these conditions must usually be 
considered in selecting mine electrical equipment.. Apparatus that 
might operate satisfactorily in the absence of these elements will fail 
when they are present. The space available for installing and 
operating underground electrical equipment is usually limited, thus 
increasing the chances for accidental contact with the live parts of 
the electrical system. Another factor that will appeal especially to 
those not accustomed to underground work is the lack of light. Not 
onlv has this condition a direct bearing upon the accidental contact 
with the electrical apparatus, but it also has an undesirable indirect 
influence, because of the difficulties that it places in the way of pro- 
perly installing. and inspecting equipment. As compared with 
electrica] installations above ground, those underground are tem- 
porary in character. Circuits and machines are put in place with 
the certain knowledge that sooner or later they must be removed 


and installed elsewhere. There is also a good deal of portable appa- 


ratus used, such as portable pumps, coal-cutting machines and drills. 


It is, therefore, clear that the economical investment in installation 
is limited to a far greater extent than where equipment is permanently 
installed. This condition increases the natural difficulties of main- 
taining underground electrical equipment in a condition that is. 
absolutely safe, but it has often occurred to the writer that one of the 
factors that has been most influential in delaying improvement in 
underground electrical conditions is the fact that the electrical 
dangers contribute only a small percentage to the annual death rate- 
in mines. As an illustration: statistics show that less than 3 per 
cent. of the men killed in and about the coal mines of the United 
States during the first eight months of the year 1912 met their death 
as the result of electrical causes. It is not that the number of men 
annually killed in mines by electricity is not undesirably great, but. 
that the number of men killed underground by other causes is so: 
much greater that it quite overshadows the electrical death roll. If 
the 37 men who were killed by electricity in and about the coal mines 
of the United States during the first eight months of 1912 had been 
the only ones killed in connection with the mining industry, effective 
measures to improve the electrical conditions underground would no 


doubt have been taken immediately. 


As previously stated, scanty light, limited space, and the presence 


of dust and dampness are underground conditions that are favourable 
to the occurrence of electrical accidents. 
of these may be eliminated by providing lights at particularly dan- 
gerous places, such as partings and cross-overs. Although it may 
be impracticable to eliminate entirely the effect of limited space, this 
condition may be counteracted by the erection of guards about 
apparatus. Dust and dampness are elements that can hardly be 
separated from the operation of a mine; in fact the presence of 
dampness is often desirable to offset the effect of dust. l 

however, to provide apparatus so designed and installed as to resist 


The influence of the first 


It is possible, 


the action of dust and dampness. The problem of safeguarding may 
be put in concrete form by considering that if the current can be kept 


where it belongs—in the conductors designed to carry it—it cannot 
give shocks, cause fires, or ignite gas, dust or explosives. Elec- 
tricity becomes actively dangerous only when it breaks away from 
its proper channels in stray currents or as sparks and arcs. The 
prevention of stray currents is primarily a question of insulation. 4 
term that includes the covering of conductors, the insulators upon 
which they are supported, and the insulating materia] used in motors 


and accessory equipment. 


It is sometimes argued that the insulating coverings of conductors 


deteriorate so rapidly that they provide an added element of danger, 


because they give a false impression of safety. This argument cannot 
be regarded as universally applicable. If bare eonductors are used,. 


they should be well installed and to some extent at least guarded, in 
order to confine the current. With the possible exception of high 


voltage cables, all conductors, bare or insulated, should be support 
upon insulators that are mechanically strong as well as electrically 
efficient. Moreover, dampness and dust can come into direct con 
tact with the wire, a condition not consistent with the highest factor 
of safety. In order to ensure a high factor of safety in the insulation 
of motors and other electrical machines, they must be carefully 
sclected with a view to the service that they are to perform. They 
must then be protected from moisture and dust, unless such pro 
tection is inherent in their design. Care in this respect will be re- 
warded not only by increased safety, but also by decreased cost of 
upkeep. Such sparks and arcs as occur at fuses, circuit-breakere, 
air-break switches, starting rheostats, and the commutators of 
direct-current machines cannot be eliminated entirely. In this 
connection the factor of safety must be applied by arranging to 
confine these to a limited area unoccupied by anything that may be 
affected by heat or fire. Assuming that in the installation and insu- 
lation of electrical equipment care has been exercised to insure the 
proper confinement of the current, the factor of safety may be 1n- 
creased by earthing the dead metallic parts of apparatus, by pro- 
viding means for insulating those who work upon such apparatus, 
and by barring from the vicinity of the current such elements a8 are 
explosive or combustible. It is as important to maintain & high 
factor of safety as to obtain it in the first place,and such maintenance 
calls for careful and frequent inspection by the mine electrician, 
whose responsibility can scarcely be overrated. The supervision of 
the electrical equipment of a mine is a task that requires unusual 
ability and sound judgment. It scems to the writer that the electrician 
holds the key to the problem of safeguarding the use of electricity 1n 
mining work. The electrician is the man that deals with the pro- 
blem at the closest range and in the position of greatest advantage 
to observe dangers, to correct improper conditions, and to maintam 
a suitable factor of safety. The power to effectively safeguard the 
use of electricity in mines rests more with him than with any other 
one man. By the way of summary there are offered the toe 


suggestions for reducing the number of accidents due to the use 0 
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electricity in mines : (1) Remove contributory causes; (2) remove 
from the vicinity of electrical apparatus all elements susceptible to 
its influence (gas, dust, explosives, combustible material, &c.) ; (3) 
keep the electric current where it belongs; (4) if, under certain 
circumstances, the current cannot be entirely confined, at least limit 
the area of its activity by using protective devices ; (5) insure a high 
factor of safety by (a) selecting material and' apparatus with care, 
(5) installing equipment in a strictly first-class manner, (c) inspecting 
equipment frequently and thoroughly, (d) maintaining it in good 


condition at all times. 


In the foregoing, electricity has been discussed as a meriace to life. 
There are, however, some ways in which it seems possible for elec- 
tricity to decrease the risks now attendant upon mining work. 
Amongst those applications are portable electric lamps for use of 
miners. The development of such lamps is just beginning in the 
At the date of this writing no device has been fully 
developed and standardised for insuring absolute freedom from gas 
ignition by lamps of this sort. There can be no doubt, however, that 
in the near future some such device will be developed and then the 
electric lamp becomes safer than the locked safety lamp, although it 
has not the latter's ability to detect the presence of explosive gas. 
The statement that the electric lamp may be made safer than the 
safety lamp is based upon the fact that the parts of a safety lamp may 

The 
records show that this has happened on more than one occasion. The 
greatest benefits to be derived from the electric lamp as a safety 
device will be had in those mines where the electric lamp supplants 
the open flame lamp and thereby eliminates a real fire hazard. The 
danger of electric track gear may be avoided by substituting storage- 
battery locomotives for gathering locomotives operated from trolley 
wires. Although main line haulage by storage-battery locomotives 
can hardly be advocated at present, the gathering of coal by storage- 


United States. 


be improperly arranged and ignition of gas occur as the result. 


battery locomotives seems, in many instances, to be a feasible pro- 
position. 


are now provided with this dangerous equipment. 


obtained with less copper, and the expense of installing and main- 


taining trolley wire and rail bonding would be eliminated in the entries 


worked by storage-battery locomotives. 


@ 


CORRESPONDENCE. 


ON THE MISUSE OF THE WORD “EFFICIENCY ” 
IN CONNECTION WITH LAMPS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: On p. 95 of your current issue is an abstract of a Paper 
on * Tungsten Lamps of High Efficiency,” in which the follow- 
ing three sentences occur: (1) " The average cflici nency during 
life being more than 0:5 watt per candle-power." (2) “The 
efficiency may reach 0-4 watt per candle-power and probably 
even less.” (3) * At efficiencies better than 0-5 watt per candle- 
power." Itis evident from the context that the words “ more," 
‘less? and “ better " are all intended to convey exactly the 
same meaning. It looks as if the author was torn between 
" more " and " less," and finally took refuge in “ better.” 

One could hardly have a better example of the niuddle 
which must arise if a figure which 1s the imefficieney of a lamp 
is persistently called its efliciency. Surely it is time that a 
journal making any pretensions to scientific accuracy should 
refuse to propagate such an absurdity. What should we 
think of a firm which defined the efficiency of thelr motors as 
the input divided by the output, and then guaranteed a motor 
to have more than 120 per cent. efficiency, meaning thereby 
119 or 118 per cent? This would be quite on a par with the 
Statement quoted above, that the efficiency was more than 
0-5 watt per candle-power , meaning thereby 0-49 or 0-48. 

If the word * efficiency ” is retained it should be in candle- 
power per watt, but if the watts per candle-power must be 
given then it should be called the specifie consumption. or 


The use of storage-battery locomotives would entirely do 
away with the trolley wire from a large part of the mine entrics that 

In addition to 
the greater degree of safety assured, storage-battery locomotives 
would be more flexible to operate than are cable-reel locomotives. The 
load factor on the generating station would be materially improved, 
satisfactory voltage-regulation of the distributing system could be 
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merely the consumption ; I think this is ceralls to using the 


word “ inefficiency.” —I am, &c., 
South Kensington, Oct. 95. G. W. O. Howe. 
[We entirely agree with Prof. Howe as to the undesirableness 


of the word efficiency as generally used in connection with 
lamps. We would, however, suggest that it is the author who 
is primarily wrong, not the “‘ journal." Thearticle in question 
is from the “ Proceedings " the American Institute of Elec- 
trical Engineers.—Ep. £.] 


—ÀÀ + 


“ WINDING ENGINES AND WINDING APPLIANCES." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I notice in Mr. Maurice Georgi's review of this book 
in your issue of October 17th reference is made to the electric 
winding engine at the Maritime Pit of the Great Western 
Colliery Co., which has been in successful operation now for 
some six years, in a way that may possibly be misleading. 

The equalising system, very necessary when the winder was 
first installed owing to restricted generating capacity, is now 


the peak loads without such assistance, which naturally results 
in further economies to the colliery company. It is incorrect 
to say “ It has now been discarded, as it was found that less 
current was consumed when working direct from the mains.’ 

I do not quarrel with this latter statement—it would be very 
extraordinary were this not the case ; but this is not the reason 
for shutting down the equalising plant, and, further, it has not 
been discarded. In fact, the supply company reserve to them- 
selves the right to insist on equalising at any future date, 
should they find it desirable. 

I have not had an opportunity of reading the book under 
review, and therefore do not know whether the original state- 
ment in the book, taken with its context, would give the 
impression I am seeking to remove. 

I am disposed to agree with the authors that a description 
of this interesting equalising system should be included in 
their text. It has many advantages and will always find appli- 
cations. It is curious that one of these advantages, that it 
can be completely shut down and winding continued, should 
not be recognised by them.—I am, &c., 


Manchester, Oct. 23. A. DU PASQUIER. 


THE OPTOPHONE. 
TO THE EDITOR OF THE ELECTRICIAN, 

"IR : In your issue of the 24th inst. you publish an article by 
Dr. Fournier d'Albe on an instrument which he has invented 
and which he calls an ** optophone.” It is rather unfortunate 
that he should have chosen this name, as it 1s liable to be con- 
fused with “ optiphone," which is the name I have given to a 
very sensitive arrangement for showing visually the forms of 
sound waves. 

My instrument was shown at the Physical Society’s Exhibi- 
tion in December, 1909, and described in THE ELECTRICIAN 
of Deceniber 24, 1909, under this title. Mr. R. W. Paul has 
since that date listed it in his catalogue and sold instruments 
under this name both in this country and in U.5.A.—I am, &c., 

London, Oct. 27. J. T. IRWIN. 


BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 


foreign books. ] 
* . . . H rg’ { A 3 
“The Principles of the Application of Power to Road Transpor t” By 


H. E. Wimperis. (London: Constable & Co.) 4s. 6d. net. 

The *“ Mechanical World “© Pocket Diary and Year Book for 1914. 
(Manchester: Emmott & Co.) 6d. nct. 
* Telephone Cables." By J. C. Slippy. (Pittsburgh: J. C. Slippy-) 

e L'Electricien Amateur.” By G. Mis. With a preface by M. J. A. 
Montpellier. (Paris: H. Dunod & E. Pinat.) fr. 2.50. 

" La Resistenza delle Artiglicric.” By Ettore Bravetta capitano di 
Vascello R.N. (Turin: Carlo Pasta.) L.8. 


no longer required, as the supply company are able to deal with. 
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SIXTY YEARS OF HENLEY'S. 


| the British Columbia Telephone Co. and which has just recently been 
laid under the supervision of their engineer, Mr. Henry Savage. This 
undertaking was referred to in our issue of August 22, 1913, p. 822. 
It would be difficult to select for special mention any submarine 


Among the pioneers in the electrical industry the name of Henley 
holds a certain and honoured place, being specially connected, as | cable-laying undertakings carried out by the company in the earlier 
readers of THE ELECTRICIAN will not need to be told, with the pro- | years of their history or cable-laying contracts on land in the later 
gress of everything connected with submarine telegraphy and cable | years, because such a very large number of interesting and well- 
manufacture. Mr. Henley actually commenced the manufacture | known contracts have been brought to a satisfactory conclusion by 
them, but. we are glad to be able to place on record this statement 


of cables in 1853 at the works at North Woolwich. and 10 years 
of progress of a well-known firm. 


| 

| afterwards an interesting event in the history of the firm took place. 
| which was duly recorded in the '' Illustrated London News" of 
September 19, 1863. "This illustration we are able to reproduce 
herewith. The cargo being taken on board the two ships is a portion 
of the submarine cable between Bussorah* and Karachi, this sub- 
marine cable being an important link in the new telegraph line to 
India then being laid down under the supervision of Sir Charles 
Bright and Mr. Latimer Clark. The shipping of this submarine 


News " devoted four large illustrations to the subject in addition to 


a long descriptive article. 
tion of Sir Charles Wood and the Indian Council owing to the failure 


to establish electric communication with India via the Red Sea. 
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RAPA CABLE AT KILET F Bin WOOLWica 
Tug “ KIRKHAM AND " AssAYE;" TAKING IN TELEGRAPH CABLE AT Mr. HENLEY’S 
Works AT NoRTH WOOLWICH. 


As stated above, the North'Woolwich Works were built in 1853. 


Surv. is, vm 


AN IMPROVED FORM OF VACUUM METER.* 


BY B. THIEME. 


Iu lamp factories it has been found necessary to abandon the well- 
cable was quite an important matter in those days, particularly as | known MacLeod vacuum meter with the latest type of pump. The 
it was at that time double the weight of any previous submarine | original form of this meter was quite suitable for a laboratory where 
cable, the length being 1.250 nautica] miles and the total weight | skilled workers were employed. Certain calculations were necessary, 
being 5,100 tons. Five large sailing ships were used to convey the | and this always needed time. 
cable to its destination. The laying of this new line was undoubtedly | MacLeod’s gauge. 
of more than ordinary interest at the time, asthe ` Illustrated London | tube and filled with mercury, as shown. 

mercury rises in the left limb till it seals off the residue of air con- 

The line was established at the instiga- | tained in C from the residues contained in the rest of the pump. If 
G is raised still further, the mercury rises in the branches A, and in 

the meantime the residues in C are being compressed. This com- 


Fig. 1 shows the principle of 


The glass portions are connected by a rubber 
If the vessel G is lifted, the 


pression is seen in the form of a pressure on the 
mercury, and the difference in levels in A and C in- 
creases. The product of volume and pressure is 
known to be constant, and thereforo, from the gradua- 
tions on thetube C, itis possible to tell the difference 
between the compression pressure and the pressure 
at the moment when the tube C was first sealed off 
by the mercury. The original form of this gauge 
suffered from the disadvantage of being about 6 ft. 
long. Moreover, the rubber tube was apt to cause 
the mercury to get very dirty. Reiff's instrument, 
as shown in Fig. 2, was, therefore, an improvement. 
It measured only 16 in. in length. It consists essen- 
tially of a wooden board, which is capable of being 
rotated in a vertical plane. On this board the 
measuring parts CA and the connecting tube E are 
mounted; these portions are joined to the vessel G, 
which contains the mercury, through a stopcock, H. 
In the position shown in the drawing, the mercury 
flows from G downwards, and its flow can be regu- 
lated by the stopcock. The readings and calcula- 
tions are made as before. Still, the instrument 
suffers from the defect that it must be made of glas 
and in spite of any improvement it must in this 
form always remain an instrument fit only for 4 


physical laboratory. 
For technical purposes, the first thing must be 
to dispense with the necessity for using glass in 


order to increase its capacity for resisting shocks of various 
kinds; a second point is to dispense with any elaborate calcu- 


Fig. 3 shows a new type of instrument. 


Since that time there have, of course, been many great changes in 
| to tac after taking any reading, as otherwise it is ‘ill suited 


the manufacture of electric cables, and the firm, of which Mr. Henley 
was the founder. has, by keeping themselves strictly up to date, been 
enabled to develop with those changes. The business was turned 


into a limited liability company in 1880. and since then its history 
does not matter much. 
and as it is enclosed in a steel tube it is safe from shocks. 


reading is taken by turning the milled head B till a deflection is shown 


has been one continued story of advancement. 
In 1863, when the Persian Gulf cable was laid, the cable manufac. 


to factory purposes. 
The whole thing has a length of 4ft., and as no external parts 


require to be moved, as in the original MacLeod gauge, its size 


It can be mounted on any convenient Len 
he 


turing business mainly consisted of submarine telegraph cables insu- 

lated with gutta-percha, and from being one of the foremost companies | on the galvanometer, which is mounted at the top. The deflection 
in that class of telegraph cable Messrs. Henley's have maintained | on the galvanometer will be shown to be proportional to the state 
of the vacuum ; and the scale is so arranged that the reading gives 


their position, holding to-day a leading place among British cable 
the vacuum directly in millimetres of mercury. 


After the reading is 


makers for the manufacture of all modern types of electric cables. in- 
cluding vulcanised indiarubber cables, paper-insulated and armoured | taken the milled head is turned back again, when the pointer falls 
cables. vulcanised bitumen cables, dry-core telephone cables, mining | back to zero. A stop is arranged inside the instrument, so that it is 

impossible to overwind B, an accident which would interfere with the 


cables, flexible cords, &c. Contracts for cable laying have been 
undertaken in very many parts of the world, that now being carried 


calibration of the scale. 
in Fig. 1 in the MacLeod device, is done away with, and this leaves 


One of the two limbs A, which were shown 


out for the supplying and laving of the 20.000-volt. cables required 
in connection with the electritication of the Buenos Aires suburban | room for the winding mechanism T. The tip of the tube C is, there- 
fore, lowered somewhat into the main tube, in order to secure ar 


lines of the Central Argentine Railway being one of the most. im- 
Submarine cables are still very | absolutely certain seal, 
well-ground piston is used at the lower end of the left-hand limb, as 


portant ever secured by any firm. 


In order to fill the tube C with mercury 4 


largely manufactured by Henley's for some of the best known cable 
shown at D. The dimensions are so arranged that between the 


companies and for the Government; in fact. we understand that an 
order for some submarine cable for the G.P.O. is at. present in hand. 


highest point of the mercury in C and the mean position of the 
piston D there is a difference of level corresponding to the barometric 


and our readers wil] have in mind the continuously loaded submarine 
height. This makes it possible to pack the piston without much 


telephone cable which was manufactured by Messrs. Henleys for 


* The modern spelling is Basra, 


* Abstract of an article in the ‘ Elektrotechnische Zeitschrift.” 
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difficulty. A little mercury in the tube above D serves the purpose f length of the exposed portion of the fibre, the battery being joined | 
to the terminals, as shown in Fig. 3, and the remaining connections 


perfectly. 
As for the principle on which the system works, it may be stated | being made as shown. Current, therefore, passes from the platinum 
wire through the mercury to the bamboo fibre, and thence through 


as follows: The product of volume and pressure at a given tem- 
perature is known to be constant. If, now, at the moment the [ the instrument to the battery. In this way the instrument can be 
reading is taken the volume is always the same, then the pressure | used to give results which need no calculations, and which can be 


at that moment is always in the same proportion to the pressure | read off directly from the scale. 
before C was sealed off; in fact, the pressure at the moment the The instrument is so arranged that the screw B can be screwed 
reading is taken is a measure of the pressure in the vacuum pump. | out of T; the outer tube H can then be unscrewed from the main 
The method by which the constant volume in C is obtained is shown | body of the instrument at E, and in this way it is possible to examine 
in Fig. 4, and is similar to that previously used by the author in | the inside. At the start some mercury is poured on the piston D, 
making certain kinds of gas thermometers. A platinum wire is | and the instrument is then connected to a known vacuum, which 


passed through tho side of the tube C towards the top, and mounted | has been carefully adjusted to, say, 0-1 mm. of mercury. On this 
vacuum the tube C is sealed off by pressing down the piston D. (It 


is, of course, supposed that the scale of the galvanometer has been 
calibrated for this particular pressure of 0-1 mm., which is printed 
on the scale before being sent out to the customer.) A single cal- 
culation is necessary to confirm the accuracy of the instrument, and 
it can then be kept continuously at work so long as the tube C is not 
completely emptied of mercury. From time to time it is as well to 
check results by an occasional calculation. 


To EU 


TESTS ON INDUCTION MOTORS DESIGNED WITH 
DEEP ROTOR SLOTS.* 


BY L. D. JONES. 


Summary.—This article describes an effect obtained by embedding a 
copper conductor o* the rotor of an induction motor in a relatively deep 
slot of iron. The application of the principle as applied to induction 
motors for the purpose of limiting starting currents is detailed. The 
resulting data and curves of the tests of such a motor are given. 


C 
H 
Fia. 1.—MacLEop's GUAGE. Fia. 2.—ReErr’s GAUGE. 


In order to obtain the high rotor resistance necessary for starting 

without impairing the necessary efficiency induction motors with 
wound rotors have hitherto been used, so connected that resistance 
ean be inserted in the circuit during starting and cut out when the 
motor comes up to speed. This construction is necessary under very 
severe starting conditions ; but the simplicity and ruggedness of the 
squirrel-cage winding offers so many advantages that it is used when- 
ever the starting conditions will permit. A number of attempts have 
been made to give the squirrel-cage motor high starting torque with- 
out sacrificing running efficiency. One method which has been 
suggested to accomplish this is to make use of end-rings of magnetic 
material, of such a size that there will be considerable '* skin-etfect ” 
at starting frequencies, One objection to the use of this principle 
is that the high current at starting results in the end-ring becoming 
highly saturated, thus producing low permeability and conse- 
quently a relatively low skin-effect to that which obtains under 
running conditions, when the iron is nearer its maximum perme- 
ability, and may have considerable skin-cffect even at slip frequencies. 
The reactance when the motor is running is also considerably higher 
than at standstill, due in part to the more complete distribution of 
current in the end-ring and in part to the lower premeability of the 
iron. 
Another method similar in some respects to the above is that de- 
scribed by Mr. H. M. Hobart, in the “ General Electric Review " for 
June, 1912. This method consists in making use of the increased 
effective resistance of a conductor placed in a deep slot when carry- 
ing alternating current of ordinary frequency. 1f the rotor of an 
induction motor is made with deep bars and low resistance end-rings, 
the secondary resistance at standstill may be several times the value 
when the motor is running. The reactance of such a motor is rather 
high, however, due to the narrow slots in the rotor, 

The theoretical conditions governing the values of resistance and 
reactance of a conductor placed in a deep slot may be viewed under 
the following considerations. lf a conductor is placed in a slot con- 
nected to a source of alternating current the lines of force around 
the conductor will tend to pass below the conductor, due to the low 
reluctance of the iron path under the slot. Thus the bottom of the 
conductor will be surrounded by more lines than the top and there- 
fore will have higher reactance. The effect of this will be to cause the 
current to flow in the top part of the conductor where the impedance 
is lower. The resistance of the top part of the conductor is, of course, 
much higher than the resistance of the total conductor, and, there- 
fore, the loss with a given current will be greater. It is also evident 
that the total reactance will be less when the current is in the top of 
the conductor, as it approaches the conditions of a much shallower 
slot. As the frequency is reduced the current will flow in more of 
the bar, causing the effective resistance to decrease and the induc- 


* Abstract of the ‘ General Electric Review,” U.S.A. | 


as shown at d, passing through a short length of glass which is scaled 
to the side of the tube. The tip of the platinum wire is placed as 
nearly as possible in the centre of the bore of the tube, so as to im- 
merse in the mercury in the middle at a point where there is no 
tendency for the mercury to adhere to the glass, as happens par- 
ticularly in narrow tubes. The reading is taken as follows: The 
milled head is turned, and the piston D presses the mercury, causing 
it to rise in the tube C. It is now cautiously turned further until 
the mercury rises to such an extent as to make contact with the 
platinum wire, thus completing an electric circuit. In this way 
we have always the same volume of gas in the tube C at the moment 
when the circuit is closed. Now at this instant the mercury will 
stand slightly higher in the tube A than in the tube C, and this pre- 


Fic, 3.——TurEME's GAUGE, Fic. 4.—MkTHOD oF MAKING 
CONTACT WITH THE MERCURY 
IN THE THIEME GAUGE. 


cise difference of level we require to know. This can be done by 
using a carbonised bamboo fibre, k, which has been prepared in a 
manner similar to that used for the ordinary carbon tilament, and 
which has been mounted in the glass tube, as shown. This bamboo 
fibre has a considerable electrical resistance, and has also the very 
desirable property of refusing to amalgamate with the mercury, 
which would alter its resistance. According as the pressure in the 
pump varies so will the mercury in A occupy a different position at 
the moment when the contact is made at d, and consequently a 
longer or shorter length of the bamboo fibre will be left exposed 
above the mercury. It is easy to see that the galvanometer can be 
80 connected up and adjusted that its deflection is a measure of the 
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tance to increase." This variation of resistance and inductance with 
the frequency is shown clearly in Fig. 1, which is plotted from the 
results of a test made upon a copper bar 4-4 cm. deep, by 0-32 cm. 
wide, placed in an open slot. From these curves it is evident that 
when deep rotor slots are employed in an induction motor, the sccon- 
dary resistance is a minimum at thc low values of frequency cor- 
responding to the normal running conditions ; while the inductance 
and thus the total reactance are high. At starting the reverse is true, 
80 that the power-factor at standstill is relatively higher, while under 
load it is relatively lower than in a normal motor. 

In general, a motor with deep slots in the rotor should possess the 
following characteristics: First, high starting torque with normal 
efficiency, or high efficiency with normal starting torque, depending 
upon the design of the motor. By high starting torque is not neces- 
sarily meant high torque with normal voltage on the motor, but. 
rather, high torque per volt-ampere input to the motor-—i.e., high 
apparent torque efficiency ; secondly, rather low power-factor when 
running ; thirdly, reduced overload capacity. In order to determine 
the advantages and limitations of this form of construction : two 
rotors were built, one having slots of normal proportions, while in the 
other the slots were made very deep and narrow. The conductor 
dimensions in each case were as follows: Normal rotor, 0-762 cm. 
by 0-762 cm. Deep-slot rotor, 3-2 em. hy 0-30 em. A careful set 


Reactance, 
Effective Resistance (105) and Inductance (16^). 


Frequency. 


Fio. 1.—CHANGE IN RESISTANCE AND INDUCTANCE WITH CHANGE IN 
FREQUENCY. 


of tests was run on each of these two when assembled in the same 
stator. The more important characteristics, as determined from the 
resultsTof these tests, are given in the following table :— 


Normal rotor. Deep-slot rotor 


Full-load efficiency ............... eren 89 ^, 9] 25 
Full-load power-factor ................... s. i 9, 86 °; 
Overload capacity ........... eee 2-6 2-0 
Full-load slip...........5.. erre 3-9 2-0 
25% 29 °, 


Apparent torque cfficiericy ........ eee eese 


— ——— —— —— ——— m MEM a, mue 


The above results bear out the general statements previously made 
regarding the characteristics of the decp-slot rotor. It must be 
remembered, of course, that this is only one example, and that widely 
different results may be obtained with different depths of slots on 
different motors. 

One advantage possessed by this type of motor is that, owing to 
the high impedance, the starting current for a given voltage is con- 
siderably lower than with the usual design. This feature will all;w 
a relatively large motor to be thrown directly on the line without the 
use of a compensator. When a compensator is necessary a higher 
ratio tap will be used than with an ordinary motor. While working 
up the test resulte for these motors circle diagrams were constructed 
by plotting the different values of line current at their respective 
phase angles. In cach case the curve is the arc of a circle nearly up 
to the point of maximum output. Beyond this, however, the curve 
begins to depart from a circle, getting further away as the motor 
approaches standstill. The two circle diagrams are shown in Fig. 2. 
As is well nkown, the theory upon which the circle diagram is based 
depends upon the reactance of the motor remaining constant. It is 
evident, then, that the reactance must change in order that the 
curve may depart from a circle. In the case of the deep-slot rotor 
this is to be expected, owing to the different current distribution at 
the different frequencies. It would be expected, however, that the 


rotor with normal slot dimensions would give a correct circle diagram 
as the slot depth is well within the minimum value at which the 
“ glot-effect " is noticeable. The fact that this circle is, if anything, 
more distorted than the other makes it necessary to look for other 
causes of change in reactance. It is apparent from an inspection of 
Fig. 3, which shows the standstill, or impedance curves between volta 
and amperes, that the curve for the normal rotor does not follow the 
usual straight line throughout its length; but that above a certain 
point the amperes begin to increase at a more rapid rate with re- 
ference to the voltage than is the;case below,this point. This can be 
due only to a decrease in the rcactance?of the motor. The stand- 
still point S, on the circle diagram'is'obtained by plotting the current 
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Fia. 2.—CIRCLE DIAGRAMS FOR NORMAL AND DEEP SLoT ROTORS. 


taken from the impedance curve at normal,voltage at (its correct 
phase angle. If the impedance curve is extended in its ‘original 
direction, and the value S, of the current at normal voltage plotted 
at its phase angle, the point falls on the circle at 8,, showing that the 
circle diagram would have had the usual form if the reactance of the 
motor had remained constant. This change in reactance is probably 
due to saturation of the iron parts of the leakage'path, such jas the 
tooth tips, &c. These parts do not begin to saturate until the mag: 
netomotive foree per slot reaches a certain value, which, in this case, 
is much higher than it is apt to reach under operating conditions. 
The effect. of saturation may be of advantage in motors requiring 
high starting torque and drawing a large current from the line ; but 
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Fic. 3.—IMPEDANCE CURVES FOR NORMAL AND DEEP SLOT ROTORS. 


as most motors start from compensators at from 0-4 to 0:8 normal 
voltage the current will probably not be high enough to cause a TC 
duction in the reactance, so that in general the characteristics of such 
motors will be normal. In motors in which the change in reactance 
is due to variations;of frequency instead of current this is not the 
case. As has been shown, the characteristics of motors with deep 
slots can be very greatly modified, thus making it possible to design 
motors with nearly any desired amount of starting torque which at 
the same time will have good running efficiency. 
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MR. PROCTOR'S OPTIMISM. 


We must compliment Mr. H. FARADAY PROCTOR upon 
the commercial tone of his address to menibers of the Western 
Local Section of the Institution, and commend his remarks 
to the consideration of everyone in the industry who has 
its industrial and commercial welfare at heart. Although 
Mr. Proctor has his finger upon the engineering pulse of 
the electricity undertaking of which he is head, he shows 
à keen appreciation of the present need for training of 
commercial engineers when thev are young. He has had 
many opportunities of coming into contact with the men 
of the present generation who profess to guide the destinies 
of the electrical industry, and from an outsider's standpoint 
is able to judge of their merits and demerits. He realises 
that many of these men would have done better had there 
been some system of training upon which they could 
base their active commercial work. Reading between 
the lines, we rather gather that it is Mr. PRocTon's belief 
that the electrical industry would be in a stronger position 
to-day if many of the pioneer workers had confined them- 
selves to the technical and engineering problems con- 
fronting them and had left the commercial matters in 


- 
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other hands. 
It is most encouraging to find that Mr. Proctor is very 


optimistic of the future of electricity supply. For this 
spirit we are inclined to be grateful to him. We hope that 
his example will be emulated by engineers in charge of 
electricity undertakings throughout the country. We have 
had enough of that type of station man who decries the 
efforts of experimenters and manufacturers of electrical 


apparatus which is intended to take the place of coal and 
gas fired appliances ; coal fires are notorious for the amount 


they cause, quite aside from any 


of inconvenience 
The standardisation of details 


merits they may possess. 
of electrical cooking appliances will undoubtedly hurry on 


the time in which such appliances will be almost generally 


employed in domestic circles. Mr. PROCTOR’s statement 


regarding the heating of water by electrical energy is of 
great importance at the present moment. The domestic 
hot-water supply problem must be tackled by the elec- 
trical engineer and manufacturer, and he requires every 
encouragement in pushing forward with experiments in 
this direction. Mr. Proctor’s hopeful view of the future 
of electric water heating should be very helpful. It is 
evident from his remarks that he, at any rate, will do his 
best to encourage the use of such apparatus on the Bristol 
mains. ‘One of the most important features af the National 
Gas Exhibition, which comes to a close in London to- 
morrow, is the exceptionally fine display which has been 
made of the latest productions of the inventive genius of the 
gas engineer for solving the problem of domestic hot-water 
supply. We know that much of this work is being closely 
followed by electrical men, and that their investigations 
are likely to bear fruit in the near future. The Glasgow 
Electrical Exhibition contains examples of some of the 
latest ideas of electric water heaters, and it will be interest- 
ing to observe the opinion expressed of these appliances 
at the close of the exhibition. | 

We look upon Mr. Proctor’s address as a pronouncement 
which comes very opportunely, and we are half inclined 
to regard it as a challenge to the gas interests, and one which 
they will have considerable difficulty in accepting. The 
supply of electricity in the city of Bristol for power purposes 
has increased eight times as rapidly as that for lighting 
during the past 10 years. It is Mr. PRoctor’s opinion that 
during the next two years this ratio will be doubled. What 
is true of Bristol is undoubtedly true of all the other large 


electricity undertakings in the commercial and industrial 
We think that Mr. 


centres throughout the countrv. 
Proctor’s prophecy regarding the development of electric 
power supply may also be applied to the immediate future 
of the electric service for cooking and heating purposes. 
If the commercial men in the electrical industry will go 
forward in the spirit of Mr. Procror’s optimism, then there 
can be no question as to the bright prospects before the 


commercial side of the electrical industry. 
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LEGAL INTELLIGENCE. 


amer liane 


Osram Lamp Litigation. 


On Friday last the case of Osram Lamps Works (Ltd.) v. Ostra Light 
Co. was mentioned to Mr. Justice Joyce upon a motion by plaintiffs for 
an injunction. 

Mr. Newport (for defendants) said his clients were anxious to ascertain 
the facts; 156 lamps were in court. All the lamps sold by defendants 
bore their mark, and among the [56 none bore defendants’ mark. His 
clients, therefore, could not help thinking there must be some mistake. 
and as they were indemnitied by their vendor they wanted to have an 
opportunity of seeing the lamps. 1t was desired that they should. be 
kept in the custody of the Court. Plaintiffs said defendants had in- 
fringed their patent by selling some lamps, but when defendants looked 
at the lamps they said these are not the ones they sold. Plaintiffs’ 
evidence identified them, but not by marks. 

Mr. Lexoi (for plaintitfs) said the lamps were not exhibited at all; they 
were their private property. They were broken for purposes of analysis, 
and there are some residues left over which were in their possession, 

His Lorpsuipe: TP never heard of such a thing as objecting to produce 
things which you say are an infringement. 

Mr. Lunar: There is no objection, except that 1 do not know of any 
machinery for detaining the things in the custody of the Court. 

His Lorpsuip: D ean tind machinery. but 1] do not suppose vou would 


mind lending them to the other side. 
Mr. Lenoir: Now it is suggested that the identity is in dispute, and 


would be curious. 
His LoRpsuiP : You must. allow the other side to see them, or I shall 


make no order. 
Mr. Lesci: We have offered to let them see the things at any office 


they can suggest. 

Mr. NEwhorLT: | want to prevent them being changed again. My 
clients say plaintiffs have got some other infringement without. their 
marks, and I can say from that defendants did not sell those lamps. 

In the end the motion stood over for a week. his Lonpbsutp remarking 
that unless the parties could agree on some place for the deposit of the 
alleged infringements so that defendants could see them he would order 
them to be brought into court. 


On Tuesday Mr. Justice Joyec had before him a motion for judgment 
by the plaintiffs in Osram Lamp Works (Ltd.; v. London & Provincial 
Electric Lamp Co, for alleged infringement of plaintiffs’ patent. Mr. |f. 
Hunter Gray said it was a motion for judgment in default of defence, and 
that it appeared defendant company was being carried on by a lady under 
His Lordship made the order as asked. i 


her own name. 


Liability for Damage to Electric Cable. 

In the Glasgow Sheriff Court last week interim SheriĦ-substitute 
Macdonald found for defenders in an action brought by Glasgow Cor- 
poration against Messrs. Robert Murdoch & Sons for the recovery of 
£29. l4s. Id., cost incurred by pursuers in repairing damage done to their 
electric ducts and cables in Pollokshaws-road by a servant of defenders 
on April 26 last. Defenders had occasion to open the street for leading 
a water supply pipe underneath the ducts, and it was alleged that during 
the operations one of the ducts was pierced and an electric supply cable 
in it was damaged, The Sheriff found that the damage was not caused 
through the negligence of defenders, and said. the explanation of the 
accident was obvious, The workman when tunnelling with the pinch 
bar did not know the exact. position of the cable, and was unable to 
ascertain it, Inspectors from the tramways and master of works depart- 
ments were present superintending operations in the interests of pursuers, 
and approved of what the workman was doing, If the tramway inspector 
had allowed the defenders to open up the four-foot way, as they desired 
to do, it would have enabled them to locate the exact position of the 


cable and to avoid it. 


Fraudulent Consumption of Electricity. 


At Birmingham Police Court. on Friday Lincoln John Gazzard was 
summoned for having, during the last six months prior to Oct. 3, fraudu- 
lently consumed electricity, the property of the Corporation, to the 
value of 40s, 

An official of the electric. supply department visited defendant's 
premises on Oct. 3, and found consumer's wires attached to the live 
terminals of the Corporation switch without a meter in circuit. Defendant 
had made application for a supply, and was told that before he could be 
accepted as a consumer he must find security for his account, He did 
not reply. 

DEFENDANT pleaded guilty, and said he applied for a meter, but 
received no reply, and he asked an employe of the contractor to the 
Corporation to see that he got one as soon as possible, He received no 
communication, and what had happened was a matter of carelessness. 

Sir Tuomas BarcLay said the magistrates considered it was a very 
serious and important case, and they had been considering whether they 
should send defendant to prison without the option of a tine. It was a 
deliberate fraud. He would be fined £5 and costs, or go to prison for a 
month. Jf another case of the kind came before them there would be no 


option. 
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Morton v. Dumbarton Burgh & County Tramways Co. 


In the Onter House, Edinburgh, last week Mr. R. Morton was awarded 
£250 damages for personal injuries sustained on Jan. 13 last. Pursuer 
was hurled from the top of a float which he was driving from Renton to 
Old Kilpatrick. At Dumbarton the right wheel of the float caught 
against the side of one of the tram rails, causing, it was said, a severe 
lateral strain. which wrenched the rim off and made the wheel collapse, 
At the point where the accident happened the setts had become sunken 
and were more than an inch below the level of the rails. Pursuer. who 
sustained severe injuries, alleged that defenders were bound to maintain 
and keep in repair the roadway, and that they failed to do so. 

After hearing the defence, the jury returned a unanimous: verdict for 


pursner with £250 damages, 


National Electric Construction Co. v. Redditch Urban Council. 


At Redditch County Conrt last week Deputy Judge Amphlett 
delivered. his reserved judgment in this case (reported in Tue FLEC- 
TRICIAN for Sept. 5, p. 915), which related to the recovery of £12. 16s. xd., 
alleged to be due under an agreement in respect. of outstanding free 
wiring rental in connection with the supply of electric current by the 
Council between June 24 and Sept., 1912, 

Judgment was given for plaintiff for the amount claimed with costs . 
but a stay of execution was granted and leave to appeal was given. 


eo. ae 


BUSINESS NOTICES. 


Jas. Henderson and Thos. Adamson, trading as Adelphi Cycle. 
Motor, Electrical & General Engineering Co.. have dissolved part- 
nership. Debts by Mr. Henderson, who continues the business. 


Harry Anderton and Herbt. Beatson. electrical and gas lighting 


engineers, 72. Surrey-street. and 14. Waingate, Sheffield, have dis- 


solved partnership. Debts by Mr. Beatson, 


The head office of the Société Francaise Radio- Electrique will he 
removed on Nov. 1 to 10. rne Auber. Paris. 


Patents Development.—The proprietors of patent No. 11,155/199. 
relating to " Galvanic dry batteries." desire to dispose of the patent 
or to grant licences thereunder, Inquiries to Messrs, Cruikshank & 
Fairweather (Ltd.). 65 and 66. Chancery-lane, London, W.C. 


The owner of patent No. 95.879 1910, relating to ‘ Improvements 
in galvanie cells.” desires to arrange for ite development in this 
country. Applications to Messrs. Herbert Haddan & Co., Patent 
Agents, 31 & 32. Bedford-street. Strand. London. W.C. 


The proprietor of patent No, 18.641 1900. relating to '* Improves 
ments in fore-carriages for motor ears," desires to make arrangements 
for delevoping same in this country. Inquiries to Messrs. W. P. 
Thompson & Co.. Patent Agents, 285, High Holborn, London. WC. 


The owner of patents Nos, 28.082 /1009 and 1.434 and 28.759" 
1910. relating to mixed power vehicle propulsion and control. 
desires to dispose of same or to enter into working arrangements 
Particulars from Messrs. Marks & Clerk. patent agents, 57 and 58, 
Lincoln's Inn Fields. London, W.C. | 


Application for Restoration of Patent. — ames Hawlev (Ltd.) and 
Albt. Savory Jones have applied for the restoration of a patent for 
" An improved electromagnetic separator drum for grain and 

' d 


similar convevors " (No. 5.522 /1897, March 7. 1997), which expire 


March 7. 191]. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


On Tuesday there was a sitting for the publie examination of 
Mr. R. W. Wallace, K.C.. whose statement of affairs showed liabilities 
£91.987. with an estimated surplus in assets £1,164. Debtors 
position was attributed to inability to find capital for exploiting his 
inventions, to which he had devoted himself for the past five years 


The examination was adjourned until Nov. 25 to.enable debtor to 


submit a scheme, 

Herbt. Wm. Wilson. consulting engineer, &c.. formerly in part- 
nership with T. L. Miller and H. V. Pegg at 709. Tower- buildings. 
Water-street, Liverpool. and 47 and 48. Scottish (o eet 
Insurance-buildings, Donegall-square, Belfast, has been adjudicate 


bankrupt. Mr. L. Nicholas, 09, Castle-street. Liverpool. has been 


appointed trustee, 
The Ohio Power Synd. (Ltd.) is being wound up voluntarily. Mr. 
E. J. Trollope, 42, Cranbourn-street, London, W.C.. has been 


appointed liquidator. 
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Darlington.—An unopposed inquiry was held on Wednesday into 
the application of the Council for sanction to borrow £21.190 for the 
electricity undertaking. 

The Town CLERK (Mr. H. G. Steavenson) said the output of the electric 
supply department had steadily increased. Every vear they had. been 
able to show a surplus, after paving interest and sinking fund, and last 
year the surplus was £5.295. The total cost per unit (excluding interest 
and sinking fund) was (-51d.. and, with one exception, that was the 
lowest on record for any undertaking with an output of less than 
10,000,000 units per annum. [f the increase continued for the next six 
months as it had been doing, the output would be practically double 


what it was 18 months ago. 
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of a new sub-station. 


Grimsby.— At. the last meeting of the Public Lighting Committee 
an extension of the electric supply main in Wellington-street was 


authorised at an estimated cost of £1,000. 


A discussion arose in connection with a decision to use the sinking fund, 


the point being as to what course should be adopted as regards realising 
the stock which formed part of the fund. 


chased for £1,390. 17s. 1. if sold in the open market on that day's prices 
The Committee recommended that this stock be 


would realise £1,152. 


transferred to the reserve fund at that day's market price, the Joss due to 
the difference between this price and the price at which the stock was 


purchased being borne by the sinking fund. 
The Committee decided to recommend that £4,000 of the amount 


sanctioned for mains be berrowed at once, as this amount would be spent. 


The period for repayment is 25 years. 


Leicester.—An inquirv was held last week into the application of 
the Corporation for sanction to borrow £52,350 for additional gene- 


rating plant, &c. 


The town clerk (Mr. H. A. PRrrenanp) explained that the Corporation 


had two generating stations, one of which was first of all run in connec- 
afterwards 


tion with the gas undertaking. The other station was 


established, but both stations were now under one authoritv—the 
They had a constantlv-increasing demand for 
power. They had entered into agreements with large commercial con- 
cerns, and obligations had to be met, and that meant increased. plant. 
At the Lero station they had 5,500 H.P., 1,000 H.P. coming from the 
The maximum load at the Lero station was such as 


There was a big margin at Avlestone, but 
[4 
The 


Tramways Committee. 


Aylestone station. 
to leave only a small margin. 
the plant there was expensive to run, and was used as a stand-by. 


proposed increased power would best be met by installing further genc- 
The estimate for the buildings required 


rating plaut at the Lero station. 
amounted to £7,185. 


The inspector (Mr. H. Ross Hoover) said the policy of the L.G. Board 
was to receive provisionally accepted. tenders for buildings and reserve 


sanction till then. 


The details of the building alterations and extensions were then gone 
nto and plans submitted, and the inspector said he thought the sum 


was £0,700. Iu regard to the machinery tenders, the inspector commented 


on the fact that there were two capital accounts, and suggested that one 


capital account. should cover. both Avlestone and the Lero stations. 
It was the mostex pensive way to have two stations. 
to continue their capital account on the watertight system. 


They had 
a balance of some thousands sanctioned for mains at Avlestone, aud 


they now came to the Board and asked for £17,000 for mains for the Lero 


station. In other directions, too, they had biz balances at Aylestone, 
while they asked for more money for Lero. The tramways account 


should be separate. for it was a consumer now: but both stations should 
Before the Board sanctioned 


be looked at as being under the one roof, 
this loan for a further £20,000 they would want to know what was going 
to be done with the big balances. Toallintents and purposes the stations 


were one. Why should there be double book-keeping and double work 


to no advantage ? 
Ald. Frist said the suggestions of the inspector commended them- 


selves to him, and would do to the Committee. They would be con- 
sidered, 

The Inspector said that in two vears’ time he quite anticipated that 
the Corporation would be again applying for sanction to borrow another 
sum to put up similar plant to that asked for now, so he gave the Com- 
mittee fair warning that the Board would never sanction a further loan 
until the outstanding loan on obsolete plant at Avlestone had been paid 
off. It would be therefore necessary for them to set aside sufficient: of 
their profits to be able in two years’ time to pay off the whole of their 
outstanding loan on the Avlestone plant. 

The borough electrical engineer and manager (Mr. T. R. Sarre) then 
supplicd technical details of the proposed extensions, 


Plymouth. —The L.G. Board have sanctioned a loan of £5.500 for 
extensions of plant at the electricity works, the loan to be repaid 


within 17 years. 
The Electricity Committee has discussed the desirability of exercising 


New plant was required, but part of the 
loan was for mains extension and for transformers, and for the erection 


India 34 per cent. stock, pur- 


It. was impossible 


EN 
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the sanction or charging the cost to reserve fund, and it was decided that 
the chairman should confer with the borough treasurer and report. 

During the past quarter 069,712 units of current were sold. and the 
estimated receipts amount to £6,191. 17s. Id., compared with 482,956 
units sold and £5,653. 8s. Sd. in the corresponding period of 1912. Thero 
was an increase in the consumption of current under every head, t 2 
supply for private motors having nearly doubled in the year. There are 
1.660 consumers, and 113,152 8 c.p. lamp connections, against 1,503 con- 
sumers and 104,985 8 c.p. lamp connections in 1212. 


Poplar (London).—-A four-way duct with one feeder is to be laid 
from the Generating Station to St. Leonard’s-street at a cost of £1,558. 
An additional £792 is also to be spent upon laying an additional feeder 
from the Northern substation to the Old Ford feeding point. 


Salford.—'The Corporation decided on Wednesday to apply to 
the L.G. Board for sanction to borrow £10,500. for affording an 
additional supply of electrical energy to the No. 9 dock of the Man- 
chester Ship Canal Co, 

The Corporation also approved a proposal to apply for powers to borrow 
£3.000 for giving a three-phase supply of electrical energy in the Ordsall 
district. 

Southampton.— Application is to be made for sanction to borrow 
£6,000 (in lieu of £3.000 previously agreed to) for services, and £8,000 
(in lieu of £3.000) for mains ; also for sanction to borrow £1,000 for 
cable to give a supply of current to the works of Pirelli (Ltd. ). 


South Shields. —An unopposed inquiry was held on Tuesday into the 
application of the Council to borrow £33.305 for extensions of the 
electricity : ndertaking. 

The town clerk (Mr. J. M. Hayton) explained that £30.000 of tho 
amount required was for extensions of generating plant, the balance being 
to cover excess of expenditure on works carried out. Tho. borough 
electrical engineer (Mr. H. A. Ellis) supplied te hnical details. 


GENERAL. 


Banbridge.—1t is reported that the cost of the Board of Trade 
inquiry, &c.. into the application of the Council for a provisional 
electric-lighting order (which was ultimately refused) was £660. 12s.8d, 


Belfast.—The Corporation have received sanction to a loan of 
£34.000 to meet the anticipated requirements of the electricity 
supply department for the next two vears. 

The L.G. Board recommended that the Tramways and Electricity 
Committee should consider whether it would not be better that all 
capital charges for the generation and transmission of electricity should 
be charged to one account, and the tramway department supplied at a 
definite price per unit, as if the department were an ordinary customer. 


Bolton.—The General Purposes Committee recommend the Council 
to obtain further powers for the development of the electricity under- 
taking. including the power to create renewal and extension funds 
and to construct substations under streets, also powers-to construct 
five new tramway routes, to run trailer cars, motor omnibuses, &c. 


Bradford.— Application is to be made for sanction to borrow 
£5,000 to meet the additional cost of substituting a 5,000 kw. 


generator (with exciter and condensing plant) for a 3.000 kw. turbo- 


generator. 
Darwen. —The electricity Committee have agreed to supply the 
Darwen Paper Mill Co. with electricity for power and lighting at the 
Spring Vale Paper Mill. 
traction switchboard have been 


Dover,— Alterations to the 
deferred pending the receipt of information as to a supply of current 


in balk from the South East Kent Electric Power Co. 

Eccles. —Supplies of current to picture palaces are to be given at 
4d. per unit on the total anount consumed. or, alternatively, at 
£7 per kilowatt of the maximum supply demanded. plus 13d. per 


unit consumed. 
Hastings. --The electrie supply department: propose to abolish 


meter rents. 

Llanfairfechan.--l'he Urban Council have decided to apply for a 
provisional cleetric-lghting order. and the estimated cost of the pro- 
posed electricity supply scheme is £5.50. 

Lytham.-—The Urban Council have decided to establish municipal 
electricity works, and the necessary plans are being prepared. 

Presentation. —On Thursdav, the 23rd inst.. at the Are Works Club 
Room. Chelmsford, Mr. A. J. Hodgson. the former joint manager 
of Messrs. Crompton & Co's. electrical engincering works. was the 
recipient of a presentation subscribed for by the directors, members 
of the staf? and some of the employés of the firm. The presentation 
took the form of a handsome silver salver. Mr. Carleton F. Tufnell 
presided, and was supported by Mr. E. Reeves (managing director) 
and Mr. P. 6, Cheverton. who acted as hon. secretary to the presen- 
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The CHAIRMAN said it gave him the greatest pleasure to be entrusted 
with the presentation. 


regard for Mr. Hodgson. 


in the responsible position of joint. manager. 


Mr. Hodgson had displayed a lovalty to the company and a zeal to his 
His gentle 


work which had gained for him the esteem of them all. 


courtesy had been unfailing and his modesty was only equalled by his 
high sense of honour, while his sympathv and kindness of heart could 
not fail to have endeared him to all those who had the privilege of 


working under him. He went on to read a letter from Mr. Claud Cromp- 


ton. who wrote regretting his inabilitv to be present, and said that after all 
the long years that he had worked in friendship and harmony with Mr. 
Hodgson as his immediate subordinate he felt there could be no one so 
qualified as himself to speak of Mr. Hodyson's great wifts as a manager of 
Those under him who had known and liked him had realised to 


what extent he could be a friend. and at the same time a strong master 
In handing the salver to Mr. Hodgson the chairman 


asked his acceptance of the gift in token of their affectionate regard for 


men. 


to be obeved. 


him. their appreciation of his services and their regret at parting. 
MR. Hopcsos, in reply, said that in the past they had together gone 


through manv difficult jobs: but he could assure them that the one they 
He 


had put before him was one of the most difficult he had to deal with. 

could not tell them how much he appreciated all the kind words spoken 
by Mr. ‘Tufnell. and. their very great kindness to him in presenting him 
with that handsome and valuable present. He had alwavs met with the 
greatest kindness and he thanked them most sincerely. 
them that when one had to break with one’s work and with old friend. 
ships and associations it was comforting to feel that one could look back 
with much pleasure as he did at the time he had had with them. Thev 
had had hard times, but these had only gone to strengthen the good feel- 
ing between them and bring out the best in them. He sincerely trusted 
that the good feeling that had always existed between the directors, the 


He could assure 


staff and the emploves would long continue. 
On the proposal of Mr. Cheverton, a hearty vote of thanks was accorded 


Mr. Tufnell, who at the close of a brief response, called for cheers for Mr. 
Hodgson, which were very heartily given. 

At the recent annual dinner of the National Association of Local 
Government Officers, Mr. H. E. Blain. late general manager of West 
Ham Corporation Tramways. was presented by Sir Homewood 
Crawford (on behalf of himself and the members of the association) 
with a solid silver Georgian tray and a gold watch and chain. 

ù M. Lacey has prepared a report in which the 


Teignmouth.—-Mr. F. 
Council are recommended to establish electricity supply works at an 


estimated cost of about £20,000. An abstract of the report is to be 
supplied to members of the Council and the scheme will be considered 


at an early date. 

Torpoint.—The question of introducing electricity supply was 
before the Urban Council again last week. 

Some time ago the Council agreed to enter into an arrangement with a 
local company for the erection of electricity works, but the legality of 
this course was challenged, and it is proposed to insert the names of the 
promoters (Messrs. Stecl, Purvis & T. Lyne) in the agreement, and the 
Fire and Lighting Committee have been instructed to report to the 


LIGHTING NOTES. 


St. Pancras (London).—Up-to-date flame arc lamps are to be sub- 
stituted for the present lamps in Hampstead-road and Chaltun-street, 


Council. 


at a cost of £226. 
The Electricity Committee recommend the adoption of a scheme for 


supplying and maintaining outside arc lamps. It is proposed to make 
the annual maintenance charges, £8 10s., £0 9s. 6d., £IO. 14s. 5d.. 
£1) 18s. Hd. and £13 Is. 10d., for one 10 ampere are lamp (equal to 3 high- 
pressure gas lamps of the usual c.p.) burning six davs a week from dusk 
until 8, 8.30, 9, 9.30 and 10 o'clock respectively. Extra hours burning 
over these hours will be charged at 2/d. per lamp per hour. [n cases 
where consumers desire a lesser number of are lamps than four in series, 
the use of high-power incandescent lamps are to be adopted with main- 
tenance charges at £7 10s., £8 12s. 6d., £10, £11 5s., and £12 15s, per lamp 
per annum. the charge for extra burning hours being the same as above, 
For purposes of comparison the committee state that the cost of three 
high-pressure gas lamps is usually £20 per annum, only allowing for 800 


hours’ burning. 
Willesden. —The question of extending the new svstem of flame 
arc lighting to the trading thoroughfares in Kensal Rise is to be con- 
sidered after Christmas, 
The Electricity Committee have decided to supply all electrical con- 
tractors requiring energy solely for advertisements purposes at the power 


rate of Idd. per unit. 


Wrexham.—Subject to the approval of the Board of Trade the 
Council have resolved to extend the electric supply cables to 49 
houses*on the site of the new garden village. at a cost of £365. and 
to supply current at 3d. per unit. with a minimum charge of £100 a 


ved p. 


Many of them had known Mr. Hodgson more 


intimately than he had, but he yielded to no one in his admiration of and 
For something like 20 vcars Mr. Hodgson had 


been closely connected with the works, winding up his honourable career 
During all those vears 
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POWER AND HEATING NOTES. 


Derby.—At the Children's Hospital Bazaar held recently at Derby. 
280 dinners were cooked electrically by Miss Padley, of the British 
Electric Transformer Co., with *' Tricity " cookers. The borough 
electrical engineer (Mr. T. P. Wilmshurst) organised the cooking 
arrangements and the current consumed was approximately l unit 


(cost 1d.) per dinner. 


Middleton.—The Rhodes branch of the Calico Printers' Asso- 
ciation propose to adopt electric driving at their works. and the Cor- 
poration were recently approached with regard to supplying electric 
current. 

In order to meet the company's requirements the Corporation would 


have to spend a large sum of money in extensions, and not feeling in a 


position to do this, thev approached Manchester. Electricity Committee 
with a view to buving power in bulk off them. [t is now announced that 
an arrangement has been practically completed with Manchester Cor- 


poration whereby Middleton will be able to supply the Rhodes works 


with as much power as they require. 
A new generating station was formally started last week by Councillor 


Wiggins, chairman of the Electricity Committee. 


TRACTION NOTES. 
TRAMWAYS. 


Brighton.—The track and junctions between Rose Hill-terrace 
and New England-road are to be renewed on the completion of the 
work in London-road. at an estimated cost of £1.750; and three 
junctions between Viaduct-road and Beaconstield-road are also to 


be renewed at a cost of £1.000. 


Glasgow.—The general manager of the Corporation tramways 
(Mr. James Dalrymple). who has recently returned from a tour in the 


United States and Canada, has been giving his impressions of the 
tramways of America, 
Mr. Dalrymple stated that at present things were in a state of transi- 


In Canada several towns operated their tramway systems municipe 


tion, 
He thought 


ally, but in the States the only one was San Francisco. 
there would be a change in the direction of municipal ownership shortly. 
As to fares, the tramway people were of opinion that the graded system 
of this country was the best. All over America, except in one or two 
towns. there was a uniform charge of five cents, and there was no doubt 
that they were carrving many passengers at a loss. Experiments were 
being made with different construction of cars. one of them having the 
entrance at the driver's end. That removes the risk of people leaving 
the car going in front of a car coming in the opposite direction, Another 
thing was that no vehicle was allowed to pass between the car and the 
kerb at a stopping place. That rule was rigidly enforced. 


Leicester.— On Tuesday the Corporat on approved a recommenda: 
tion of the Tramways and Electricity Committee to purchase 10 new 


tramcars at an estimated cost of £7,000, 


London County Council Tramways.-—The City of London Corpora: 
tion have been asked to sanction the following extensions of the 
L.C.C. tramways :—- 

(1) To continue the line from Farringdon-road along Farringdon-street 
to Ludgate-cireus ; (2) to continue the Whitechapel route as far as 
Aldgate, outside the Metropolitan Railway station ; (3) to run a branch 
line down Mansell-street and proceed by way of Tower-hill to Mark-lane 
station. 

The Committee of the Corporation is willing to recommend the first 
scheme to the Court of Common Council if the L.C.C. will widen Far- 
ringdon-road between Charles. and Charterhouse-streets. The other 
schemes will also be passed subject to certain conditions, 


Newcastle-upon-Tyne. —Last week the Corporation approved the 
proposals of the Tramways Committee as to the extension of the 
tramways and motor-omnibus service to Longbenton district. 


RAILWAYS. 


Baker-street and Waterloo Railway. -Experimental runs have 
been made on the extension of this line from Edgware-road to Pad- 
dington, and it is to be opened to the public on Dec. 1. 

It is also proposed to extend the railway southward from the present 
terminus at the ** Elephant and Castle” to the Crystal Palace by wav of 
Camberwell Green, Champion Hill, Dulwich, Sydenham Hill and. West 
Hill, Norwood. : 


Great Northern & City Railway.—'The service on this line has 
recently been considerably accelerated by the Metropolitan Railway 
Co. 

rye LJ ve $ 

1 he Journey between Finsbury Park and Moorgate-street is now accont- 
plished in 104 minutes, and there is a two or three minute service during 


the busy hours. During the slack hours there is a six-minute service. 
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Light Railway Rules.—The Board of Trade have issued revised 
rules with respect to applications to the Light Railway Commis- 


sioners under the Light Railways Acts. 1896 and 1912. 


Metropolitan (Underground) Railway.—'l'wo new stations, to be 
known as “Shepherd's Bush " and “ Goldhawk-road," are being 


constructed on this line. 


TELEGRAPH AND TELEPHONE NOTES. 


Telephone Trunk Service.— At the recent meeting of the Liverpool 
Telephone and Telegraph Advisory Committee. Mr. A. M. Ogilvie, 
C. B., attended and made a lengthy statement as to the development 
of the telephone service, &c. 

Mr. Ogilvie stated that the Government had under consideration the 
question of extending the arca for junction fees. Since he met the com- 
mittee in February four new trunk lines between London and. Liverpool 
had been completed, and cight new lines were under construction. : Pro- 
vision had been made to secure adequate trunk telephone communication 
between London and Liverpool for many years to come by means of a 
new underground route made possible by improvements in telephone 
cables. In February the general trunk calls in Liverpool numbered 
240,000, and in September (generally considered to be a slack time) 
288.000. Since the beginning of the year 20 additional trunk lines 
had been brought into use at Liverpool. A direct wire from Liverpool 
to Swansea was in course of construction. The frequent delays occastoned 
with new installations were practically done away with, as the difficulty 
of obtaining material and skilled labour had been overcome to a great 


extent. Large sums had been expended, and were being expended, on 
additional underground Imes for the local exchange system. 


With regard to the new rates, Mr. Ogilvie stated that as far as appara- 
tus went, when the numbers of subscribers increase l the apparatus became 
complicated toa greatextent, and the size of exchange stall and attendant 
expenses allinereascd. That would increase the cost of the tele phone ser- 
vice. The general tendency of the increase in cost of the service out of 
proportion to the increased number of subscribers had. however, been 
checked somewhat by the fact of improvements im underground cables. 
It was not anticipated, however, that there would be any increase in the 
rates at present. The authorities were not very sanguine that much of 
a reduction in rates would be possible, having regard to the increase in 
wages already granted (about £100,000, with prospects of its increasing 
to £180.000). In addition, a cominittee of the House of Commons had 
recommended an increase of about £100,000 a year for the telephone staff, 
with a prospective rise of another £100,000. The Post Office were only 
anxious to make the telephone pay its own way soundly, allowing for 
depreciation of apparatus and a margin to make things securer, Lt would 
be almost impossible to have a permanent rate for telephone service, and 
rates would have to be reviewed from time to time. With the introduc- 
tion of the automatic system the cost of the telephone service would not 


be increased quite so rapidly as with the manual system. 


TIAE PTATEM TAA AM 
EMPIRE NOTES. 
TTA AINT 


Australasia.— The New South Wales tramwav revenue for the 
quarter ended Sept. 30 was £430,000. compared with £401.000 for 
the corresponding period last year. The expenditure was £387,001, 


compared with £346,000, 
As an aid in detecting pilferers at the Melbourne wharves, the Harbour 


Trust has under consideration a scheme for lighting the wharves by 


Cee 


UU 


DU 
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electricity. 
The Victorian Railways Commissioners have informed a deputation 


that numerous requests have been received from country. towns for 
electric-lighting installations at the railway stations, and all will be 
considered. 

Electric Traction in Canada. — Tl he president of the Canadian 
Pacific Railway (Sir Thomas Shaughnessy) has announced that 
the question of the electrification of the line is being seriously 
Work has already been started in the Rocky Moun- 


The present electrification plans only relate to one 
is no present 


considered. 


tains section, 
division (between Field and Revelstoke). and there 


intention of proceeding with a great. scheme for the electiitication 
of the whole line. 

South Africa.—Mr. A. D. Agnew (Imperial Trade Correspondent 
at Durban) says Pietermaritzburg Corporation do not intend to take 
any further action with regard to the proposed system of trackless 
electric tramways in Pietermaritzburg, but have ordered a 40 Hp. 
petrol-eleetric char-a-bane, which will be used to test the tratte of 


FOREIGN NOTES. 


Argentina.—The ** Review of the River Plate 
Alemana Transatlantica de Electricidad have for months been en- 
deavouring to collect the bill ($64.000) of the Moron Municipality 


for public lighting. 
As the company was unable to obtain payment in spite of the fact that 


various routes, 


savs the Cia. 


153 


the Municipalitv had collected the public lighting tax it therefore 

pressed the publie lighting. The Council replied by rescinding the contract 
with the company. and granted a concession to a company with head- 
quarters in the Federal Capital which offered to donate $50,000 to the 
Municipality when the contract with the German compiny expired, 
They also offered to reduce the cost of arc lamps by $2.50 per lamp and 
to reduce the price for private lighting by 3 cents per unit, but they in- 


sisted that the receipts for the public lighting tax should be handed over 
to them for collection. The Cia. Alemana will institute proceedings 


agoinst the Municipality. 
Sr. Barthelemy will shortly anply to the Municipality of Garin (Buenos 


Aires) for a concession to establish electricity works. 

There is a movement on foot in Azul to constitute a co-operative elec- 
tric light company. The contract for public lighting (held by the Cia. de 
Electricidad de la Provincia de Buenos Aires) will shortly ex pire. 

J. Reviricgo has applied to Congress for a temporary. privilege. to 
establish a metal-filament lamp factory. He asks for freedom of duties 
on the necessary machinery to the value of 850.000. and also on the raw 
material not to be found in the country. 

The first section of the tube railway between the Plaza de Mayo and 


Plaza Once (Buenos Ayres) is expected to be opened. about the end of 


November, | 
The Chamber of Deputies of the province of San Juan has sanctioned 
a law authorising the construction of an electric tramway line in the 


cavital of the province. 

The Provincial Government of Buenos Ayres has authorised the tele- 
phone company La Positiva to attach its conductors to the telegraph 
posts between Azul and Tandil until it has constructed its permanent line. 

The Cia. Anglo-Argentine de Electricidad propose to extend. the 
electric supply cables, &e., in Chivileoy at a cost of about $250,000. Tt 
is stated that the extension of the plant will enable the cost of the water- 
works service to be reduced by the use of electric motors for pumping, 
and at the same time afford an opportunity for the municipality to 
amortise the, heavy debt they owe for public lighting. The company 
ask for a concession for 20 years, and the proposed charge for public 
lamps (to be in the proportion of three per square) is $3.50 per 32 c.p. 


lamp per month. 


Denmark.— ports and Imperts,—A consular report states that 
exports from Denmark to the United Kingdom in 1912 included 
dyvnamos and motors valued at £14,000 (compared with £8,009 in 
1911), machinery other than prime movers £62,099 (£40,000), 
machinery parts £38,000. (£36,000), and parts of electric batteries 
£5.000. (£6,000), Imports. from. the United. Kingdom | included 
machinery other than prime movers £5,000 (£39,000). . 

Patent Law.—The report for 1913 of 
the Ecuador Minister of the Interior and Public Works contains the 
draft of a proposed new law relating to patents. 

It is proposed to enact that both foreigners and nationals may register 
patents, and that patent rights shall last for 5, 10, or 15 years, according 
to the importance of the invention, the registration fees being £10. £20 
and £30 respectively. Patent rights may also be granted for two. four 
or six years to those who wish to inttoduce new machines or new methods 
of manufacture not already existing in Ecuador, provided that the 
introduction is made with the object of establishing an industry in the 
Republic. Phe granting of patents will rest with the Minister of the 
Interior. 

Exhibition.—The president of the Executive Committee of the 
British Chamber of Commerce for Spain (Mr. K. Park) has been 
appointed a member of the Honorary Committee of the Barcelona 
International Electrical Exhibition, 1915, and the Chamber has put 
forward the name of Mr. Hastings as a proposed. member of the 


Executive Committee of the Exhibition. 


Ecuador.— Proposed New 


a 

Formosa.-—A consular report on the trade of Formosa in 19812 savs 
various extensions of electric power are under wav. The establish- 
ment of a second power plant to serve Tailioks (the capital) is eon- 
templated, partly as a reserve against interruption of the original 
plant hy floods and partly to provide for the continually increasing 
use of electricity. The cost is estimated at £25,500, 

Gerinany.— -/mports. and — Evports. —\ consular, report. on the 
Düsseldorf. district for 1812 says imports into Germany included 
machinery, electrotechnical products and conveyances valued at 
£o. SOU.ODO (compared with £5.630.000 in 1911). 

ax ports of the same classes were valued at £20, 805.000 (£45, 606,000), 
Exports of was and steam. turbines increased from £1.360.000. to 
£1.530.000..— Purely eleetrotechnieal machinery exports increased by 
£1.250,000, from £10,400,000. to £11.675.000, in 1912. Dynamo and 
electrical machinery. exports increased considerably, but ex ports of 
cables somewhat decreased, 

Financial. —The amount of new share company issues and the amount 
of increases in capital were larger in 1912 than in previous years. Newly 
established share companies ineressed by [69 in 1911 and by 183 in 1212, 
and their capital increased by £12.000,000 and £12,600,000 respectively. 
The inererse in capital of old-established share companies amounted to 
Besides these share companies, the limited liability 


£37, 900,000 in 1912. 
companies (Genossenschaft mit beschrinkter Haftung) newly established 


Mas Mm MER m LUN MEO n t 


es 
—— — eg, 
— ——— 


— — åm a e 


154 THE ELECTRICIAN, OCTOBER 31, 1913, | 
A roe E C —————— a 
| SU 000,00 Pecintal com: MISCELLANEOUS NOTES. | 
panies nearly all increased their capital in 1912, and by larger amounts 
than any other industries. : 

4 Society gave a successful concert at St. John's Institute, Holloway- 
ducing electricity, electrical power is being largely produced in industrial | road, on Saturday. A long and varied programme was carried out 
districts by & few large firms, and is transmitted and sold to other 

ND s Electri t Institution.—A dramatic performance 
electrical plant firms has erected 11 power stations in the most industrial E hi erp gs pica pe il be-piven Pasta i 
part of the district. Electricity is also being more extensively used for By SEN AL OF Ee dunas o TANBEH UON WI g y» 
1911 the first electrically-worked railroad was built in Prussia, from Sloane-square, London. S.W., adjoining the Sloane-square Station 
Dessau to Bitterfeld, and since then a railway at Hamburg has been | of the '* Underground " Railway. The play to be presented is Mr. 
Lauban-Koenigszelt, and » e iii local e traffic, will be | that asa result of the previous performance in the same theatre a sum 
worked electrically. The electrical industry is in the hands of a compara- | of £50 was handed to the Institution's funds, and the Committee are 
dividends, and the profits of the smaller firms have been decreasing. eh i 
Three electrical companies increased the amount of their share capital by there Mans be an even bet ter result to be recorded foi 1913. : 
be pointed out that the Institution benefits only by the tickets which 
amalgamation with a larger concern to the alternative of going to the | ! 
wall. Probably the future of the electrical industry lies in the formation | Society on the last occasion kindly added largely to the sum to which 
the Institution would have been entitled under this arrangement. 
being eventually dependent on any over- powerful electrica! trust. aad 
has purchased for £27,000.000 lignite coalfields in order to be able to | obtained from Mr. F. B. O. Hawes. the secretary, 18, Park Mansions, 
Vaux ? S.W : Brixt 33), or from 
of the country the Government is buying up all the more important uxhall Park, London. S.W. (telephone: Brixton 1833), o 
water-power for the generation of electric current. In many parts of ' 
Exhibition.—A fuel, light and power exhibition will be held in the 
for the large electrical companies to produce the current for power or 
lighting and to provide other industrial works and neighbouring towns | exhibition offices are at 45. Bank-street, Sheffield. 
. Inquest.— Before Sheriff. Mitchell and a jury an inquest was held 
Hayti.—1t is reported that a concession has been granted for the : : pl 
Inst; j Aer | service at Port-au-Prince, a at law: WwW ` ; qa Na? : i 
installation of a telephone service at Port-au-Prince, and that laws | Janes Waugh. a fireman, who was killed in No. 3 Broomrigg Colliery 
l of the Banknock Coal Co. 
Works for the repair of the telegraph system. 
Italy.—A consular report on the Milan district for 1912 says the | based his own opinion as to the probable cause of the accident from the 
evidence he had heard in the course of the inquiry. One of the witnesses 
therein are among those that have suffered the least from the diti- j 
culties of the last few years, and the consumption of energy con- | duc either to faulty insulation of the trailing cable or as the result of a 
tinues to increase. 5 fault which had been found in the plug connection at the machine. His 
Imports and Ec ports.—In 1912 Italy purchased from other countries - i : 

l “l v P trailing cable. „it might have been there, but it required no more than 
tons in 1911]. Germany lost 200 tons the United Kingdom 100 tons, the fault in the machine to account for the fatal accident when one 
Switzerland 100 and other countries 300; Austria-Hungary gained 200, 

Er Ger- hold of the haulage rope, and, secondly, the machineman received a shock 
many lost 350 tons. The United Kingdom and Switzerland held their at the gate-end box, which revealed to him the defective earthing. He 
laces. Other countries gained 100 tous and Austria-Hungary gained . 
p K EY E heard that there had been sparking from the pin. If water had got into 
1911). Germany gained 200 tons, which Austria-Hungary lost, while the plug box it would have caused the electricity to leap to the frame of 
Mu | : Total the coal-cutter, 
importation during 1912 was 6.833 tons against 7.505 in 1911. become alive. 
from Germany in 1912.were 4,853 tons (70 per cent. of total) against 5,170 
: pe ' the accident on the afternoon of the fatality, and he was then informed 
200 tons. the coal-cutter had been left exact lv as when the accident happened. 
Electric lamps imported (apart from are lamps, which continue to A , l ; 
on what occurred, First of all they had the coal-cutter installed in a very 
5.600.000. were from Germany and 2.600.000 from Austria-Hungary, | Wet Place. Then they had it connected to its source of supply through 
The laying of important transmission lines has been stationary; 1,000 ; | 
) haulage rope alongside that cable without the haulage rope being attached 
1.400 in 1911. besides 200 tous of a smaller diameter (about the same as | t2 the coal-cutter, One of the three phases on the coal-cutter itself was 
last year). France and Germany supplied equal quantities: 175 tous p | 
causing sparking through the terminal to the frame of the coal-cutter. 
against 218 in 181 Ll, almost all from Germany; 1.000 tons of cable were : $ ; 
im ported against 1,700 tons in 1911. Germany lost ground here and the | 20¢¥ was lying. From those facts he formed the impression that tlie 
cable was made alive and deceased was handling the cable. All the 
544): carbons for lamps, &c., L119 tons (against. 983). Germany was 9 2 : 
the chief supplier, Germany bought 29 tons of machines weighing less | “ith the trailing cable, The repair on the part of the cable opposite 
where the body lay had been done by vulcanising in the usual manner, 
Railway Electrification.— The use of electric cables for the electrification eae . 
of railways is expected to make considerable progress this vear, and a | YETY great faith in repairing such cables, as there was always the danger 
i f of the material being more or less spongy. He would have great reluc- 


numbered 4,098 in 1912, with £20,000,000 fresh capital. 
Concert.—The London Electric Railway Musical and Dramatic 
Electric Power Developments.—Owing to great improvements in pro- 
t under the management of Mr. S. T. Trigg. 
industrial undertakings in the neighbourhood. One of the principal 
. . E v » : 1 . . 
cooking and heating. A good many railways are being electrified. In | Nov. 22, by the Garrick Dramatic Society, at the Court Theatre, 
electrified, and other sections of railways, such as Magdeburg—Leipzic, | Granville Barker s «The Voysey Inheritance.” It will be remembered 
ively ery large concerns. The large electrical firms pay the highes ae > 
tively few very large concerns K tirms pay the highest hopeful that on this occasion, as they have come earlier into the field. 
It should 
£1.200,000 during 1912. In many cases the smaller firms have preferred ; f i 
members of the Institution dispose of, but the Garrick Dramatic 
of a large trust or syndicate. The Government has taken steps to avoid 
Prices of admission range from 10s. 6d. to ls., and tickets can be 
produce its own electricity for its projected railways. In another part 
Mr. L. G. Tate, 20, Bucklersbury, London, E.C. (telephone : Bank 881). 
Westphalia and the Rhenish provinces it is becoming the usual thing 
City Exhibition Hall, Sheffield, from Oct. 24 to Nov. 15. The 
with light or power. 
last week at Stirling into the circumstances attending the death of 
have been passed granting large credits to the Department of Public 
Mr. Ropert NErsos, H.M. Electrical Inspector of Mines, said he had 
electrical industry continues to develop. and the companies engaged 
he had noticed had given two possible causes— namely, that it had been 
(Mr. Nelson s) own conclusion did not touch the possibility of the faulty 
2.862 tons of electrical machinery weighing more than 1 ton, against 3,318 
remembered that two witnesses spoke most clearly that deceased had 
1.783 tons of light machines were imported against 2,114 in 1911. 
had formed his opinion as to what the fault in the plug box was when he 
about 200. Of transformers. 1,548 tons were imported (the same as in 
id "ll. M - * , 1 
imports from Switzerland and other countries were stationary, The dampness might have caused the machine to 
Imports ' . : 
pr Mr. A. B. MUIRHEAD, electrical engineer, said he visited the scene of 
tons (68 per cent.) in 1911. Austria-Hungary increased her imports by 
There were abnormal conditions, all of which would have a direct bearing 
diminish) were 9,600,000 compared with 7.600.000 in 1911, of which 
the trailing cable, and they had the man in the act of handling the 
tons of raw copper wire exceeding qh in. diameter were imported against 
earthed, and examination showed it was apparently through moisture 
were exported; 326 tons of insulated wires and cords were imported |, iy 
Phere was another leak on the trailing cable almost opposite where the 
United Kingdom gained; 866 tons of electrodes were imported (against 
circumstances pointed to the fact that he must have got into contact 
than 25 kilos. from Italy and also 210 tons of insulated wire (avainst 23). ! ! ; 
and he would have considered it satisfactory, Personally he had not 
firm in. Milan has supplied 70 kiloms. of three-phase armoured yuder- Lane 
tance in thinking that deceased could have received the shock from the 


ground cable 3 by 40 mm. (for 25,000 volts) which is being laid for the j 

electrification of the Milan-Lecco line. The same tirin has also recently d piss iut 

entered into an agreement with the State railways for the supply of 50 km. Alter Sheriff Mitchell had summed up the evidence a formal verdic 
was returned by the jury. 


of three-phase armoured underground cable 3 by 40 mm. for 27,500 volts 
for the branch line of the Giovi Tunnel (Milan to Genoa line) London Electricians’ Wages Movement.— We are informed that 
Portuguese East Africa.— Jmports.—.A consular Haani tte Pe »i mem bers of the Electrical Trades Union in the London district met 
renco Beira says the imports at that place in 1911 included railways | "^ Pücsquy Teast: qo consider the final SEEOHESINOH EOS eS e 
material valued at £45,738 and weighing 8.070 tons (of which ROT advance of wages, Amid scenes of enthusiasm, a resolution 
tons came from the United Kingdom), carried instructing the London District Committee. to immediately 
Electric Power in Gold. Mining.—-Vhe alluvial prospecting work com- formulate demands on both associated and non-federated employers, 
menced in 1911 by the Andrada Mines, iu the Revue Valley. has been | (@bodying Hd. an hour for electrical fitters and wiremen, with a 
energetically continued, and regular dredging is expected to begin before | tecognised code of working rules, other grades to receive corres: 
the end of 1913. Phe machinery is on order and the installation of the | ponding increases, 
Mathur dhe e eia reach p er eni Athlete Friday lat Birmingham Corporation tramway 
ing operations are about tu be put in hand. aS x uM wisiled eed On Hn Edi se cane 
Russia.—St. Petersburg municipal authorities have concluded a 
arrangements for raising a loan of 66.500.000 roubles (about 
£7,020,000) for the construction of new tramways and other public 


works, but only 25,000,000 roubles are to be realised at present. 


^ 


Corporation. tramwayimen's team bv 4 goals to 
possesston of the National Tramway Shield. 
The Cryolite Athletic Association has been formed by the London st if 
of the British Aluminium Co, The sports to be encouraged by the 
association will include football, cricket, lawn tenuis and swimming. 
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Metal Filament Lamps, Motors, Fuse and Service Boxes, Fittings, &c. Tramrails, &c. jl | l l 
LEICESTER Tramways and Electricity Committee require 


GRIMSBY Corporation invite tenders for the supply of Metal 
Filament Lamps. 1 H.P. to 15 n.r. c.c. Motors and Motor Panels. 
House Fuse Boxes and Fittings, Service Boxes (lead) and 
Fittings. Specifications and forms of tender from the borough 
electrical engineer. Mr. W. A. Vignoles. Tenders hy first. post 
Thursday. Nov. 13. See an advertisement. 


Public Lighting. 


Tenders are invited hy ABERAYRAN Urban District Council 
for the preparation of plans and estimates of the cost of lighting 
the town with electricity. "Tenders to the clerk (Mr. B. C. 
Jones), by Nov. I8. See also an advertisement. 


Telegraph and Telephone Material. 
Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 


the supply and delivery of Telegraph and Telephone Material. 


Tender forms, specitications, &c., from the Commonwealth | 


Offices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 


1n an adver(isement. 


Electrical and General Stores. 

DvBriN UNrrED Tramways Co, 
for the supply of General Stores, including Car Fittings. Iron. 
Steel. Castings, Oils. Paints. Glass, Ironmongery. Electric 
Supplies, &c.. for the year ending Dec. 31. 1914. Forms of 
tender. &c.. can be obtained and patterns seen at the Secretary's 
Office, 9, Upper Sackville-street. Dublin. Tenders (addressed 
to the Chairman) must be lodged with the Secretary, Mr. R. S 
Tresilian, by Nov. 17. See an advertisement. 

The Directors of the CaLEDONIAN Rarrwayv Co. invite tenders 
for the supply of Stores for six months from June 1, 1914. 
including Telegraph Appliances, Telephones. &e.. Electric 
Lighting Material and Fittings. Electric Conductor Conduit and 
Fittings (enamelled and galvanised), Timepieces. Tools, Bolts 
and Nuts, Asbestos and Cutta-percha Goods, &e.  Specitica- 
tions and forms of tender from the Stores Superintendent (Mr. A. 
J. Easton). 321. Charles-st., St. Rollox. Glasgow. where patterns 
may be inspected. Tenders must be lodged with the Secreta ry. 
Mr. J. Blackburn, 302. Buchanan-st., Glasgow, by Nov, 3. 

The Port or LONDON AUTHORITY require tenders by 10 a.m. 
Nov. 15 for 12 months’ supply of Are Lamp Carbons. Carbon 
Filament Lamps. Metals, Ironmongery. Metal Tubes, Paints 
and Varnishes, Oils and Greases, &e, Specifications, &e.. from 
the Stores Superintendent, 106, Fenchurch-street, London. E.C. 

The Great NoRTHERN RarLwav Co, (IRELAND) require 
tenders by 10 a.m. Nov. 1 for 12 months’ supply of Stores, 
including Electrical Fittings and Materials, Electric Cable and 
Wire. Carbons. Signalling Materials. Tools, &c. Forms of 
tender from the Secretary. Amiens-strect. Dublin, 

The Yorkshire (West Riding) Electric Tramways Co, (Ltd.). 
WAKEFIELD, require tenders by 9 aam. Dec, 5 for 12 months’ 
supply of Electric Lamps, Fittings, &c.. Cables and Wires. 
Insulating Materials. Compound. &e.. Overhead Fittings. Iron 
ind Steel, Engineers’ Stores, Paints and Varnishes. &c.. Schedules 
from the Central Offices, Belle Isle. Wakefield. 


Turbo-alternator, Water-tube Boiler, Coal-handling Plant, &c. 

BepForp Corporation invite tenders for the su pply. delivery 
and erection of one 1,000 kw. Mixed-pressure Turbo-alternator 
with Exciter and Testing Plant. one Water-tube Boiler with 
Mechanical Stoker and Coal-handling Plant. Specifications, 
&c., from the borough electrical engineer. Mr. W. L. Phillips. 
and tenders by noon of Nov. 12 to the Chairman. Electricity 
Committee, Electricit y Works, Cauldwell-road, Bedford. 

Generating Set. 

RATHMINES AND RATHGAR Electricity Department. require 
tenders by 10 a.m. Nov. 4 for a 400 kw. Generating Set (high- 
speed steam engine direct coupled to two c.c, dynamos in 
tandem). Specifications from the Electrical Engineer. 


Turbo-Alternator. Condensing Plant, &c. 
WOLVERHAMPTON Corporation want tenders by noon Nov. 9 


for supply and erection of 4,000 kw. Turbo-alternator, Con- 
densing Plant and Auxiliaries, Specifications, &c., from Mr. 


5. T. Allen, Electricity Offices. 


1896 (LrTp.) invite tenders | 


ewes 


tenders by noon Nov. 3 for supply of 190 tons of Steel Girder 
Tramway Rails and Fishplates. Specification, &c., from the 


Borough Engineer. 


Public Lighting. 
BaNBRIpGE Urban Council require tenders by 7:30 p.m. 


Noy. 3 for Street Lighting hy gas or electricity for three years. 


Particulars from the Town Surveyor. 
Diesel Engine Set. 
Rnüvr Urban Council require tenders by Noy. 19 for the 
supply of a 150 kw. Diesel Engine Set. Specifications from Mr. 
I. H. Wright, Electricity Works, Rhyl, 
Flame Arc Lamps. | 
BOURNEMOUTH Lighting Committee require tenders by Nov. 8 
for 40 Flame Arc Lamps with Carriers and Lowering Gear. 


Particulars from the Borough Engineer. 


Tramcars. 
sorRNMOUTH Tramways Committee require. tenders by 
Nov. 17 for supply of 10 bogie Electric Tramears. Specifica- 


tions from the General Mamager. Tramways Offices, Bourne- 


mouth. 


Electrical Apparatus for Technical Institute. 
DvBr.IN Technical Education Committee require tenders by 


noon Nov. 3 for Equipment for the electrical engineering 

department. at Bolton-street Institute. Particulars from the 

Secretary, Technical Schools, Lower Kevin-street, Dublin. 
Wiring and Fittings. 

Lonpon County Counc require tenders by 11 a.m. Nov. 12 
for Electrical Installations at Colebrooke-row special school 
(about 95 lighting points) and the County Secondary School, 
Chelsea (about 180 lighting points). Specifications from the 
Chief Engineer, Spring Gardens, S.W., 

Tenders are invited for the supply and delivery of Electric 
Fittings required for the town hall and municipal buildings, 
JOHANNESBURG. Specifications. &c., from the offices of the 
London Agents of the Johannesburg Municipal Council, Messrs. 
E. W. Carling & Co., St. Dunstan's-buildings. St. Dunstan's-hill, 
London, E.C. "Tenders to the Town Clerk, Municipal Offices, 
P.O. Box 1,049, Johannesburg, by noon Nov 24. 

BRADFORD Education Committee require tenders hy 9a.m. 
Nov. 15 for an Electrical Installation for the Technical College. 
Specification, &c.. from the City Architect. 

Motors, &c., for Sewage Works. 

GLascow Corporation want tenders by Noy. 24 for an instal- 
lation of Electrically-driven Sewage Distributors at. Dalmarnock 
sewage works, Specifications, &e., from the Public Works 
Office. City Chambers, 64. Cochranc-street, C lasgow. 

Arc Lamp Installation Work. 

BATTERSEA (London) Council require tenders by noon Nov. 13 
for installing Are Lamps and Metallic Lanterns on consumers? 
premises, during one year. Specitication, &c.. from the Elec- 
trical Engineer. Lombard-road, Battersea. S.W. 

Electrically-driven (Storage Battery) Truck. 

The N.S.W. RaiLwavs anp TRíAMWAYS DEPARTMENT, Phili p- 
street, Sydney. require tenders by noon Nov. 26 for the supply of 
an Electrically-driven Storage Battery Truck (to carry 2.000 Ib.) 
at Randwick workshops. — Specifications from the Electrical 
Engineer, N.S.W. Government. Railways, 61, Hunter-st., Sydney. 

Sub-station Equipment. 

Launceston (Tasmania) Electric Lighting Department want 
tenders by 4 p.m. Nov. 24 for supply of Oil-cooled Transformers, 
&c.. Underground Feeder Cable and Accessories and h.t. Switch- 
hoard, &c. Specification, from the City Electrical Engineer. 

Overhead Electrical Equipment and Transmission Mains. 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for the Overhead Electrical Equipment and Permanent 
Way and Overhead Transmission Mains, in connection with the 
scheme for the electrification of the Melbourne Suburban Rail- 
ways. Specification and form of tender from the Agent- 
General for Victoria, Melbourne-place, Strand, W.C. Further 
information from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W. Tenders by noon Nov. 15. 


é 


= rrera RUM 


~~ v - 


THE ELECTRICIAN, OCTOBER 31, 1913. 


——— 


156 | 


—— —— ————— . 


[4 


Telephone Line, &c. 


Tenders will be invited early in 1914 for the Construction of 
Works for the delivery of water from Shoal Shore to the greater 
WixNNiPEG. water district, The incidental works include the 
Erection of a Telephone Line. Particulars from Mr. M. Peterson. 

City Hall, Winnipeg. | 
Turbo Pumps, Motors, Piping, &c. 


| E * Y 1 d 
Tenders are invited by the Hastives (New Zealand) Council 

for supply and erection of two sets of high-lift turbo pumps and 

Tenders by 4 p.m. Dec. IS to 


Re._rast.—For the supply of w.i. air ducts for the electricity 
works the Corporation have accepted the tender of Musgrave & Co. 


Electric Clocks.—-The Silent Electric Clock Co., 192, Goswell-road, 
E.C.. state that the demand fora really high-class and reliable system of 
electric clocks is still on the increase, and that they have been excep- 
tionally busy all the year. especially with important contracts for 
II. M. Post Otice. 

Other installations (either erected or in hand) include Johannesburg 


Town Hall the Hong Kong and Shangai Bank Head Offices, G.P.O. 
offices, Piccadilly Hotel 


- 


Alexandria (Egypt) ©“ Dundee Advertiser ` 


N electric motors, with piping. &c. 
the Town Clerk. from whom specifications may be. obtained. : ; Sp Po 
| . i i l ; extensions, Y.M.C.A.. Melbourne, New Government Buildings. Christ- 
Switchboard and Accessories. l or church (N.Z), Miller Hospital, Greenwich, Florence Nightingale Hospital 
WELLINGTON (N.Z.) Eleetrie Lighting Department. require | extensions, Indian Telegraph Dept.. Colombo Observatory. and many 
while many shipments 


important installations for private. houses: 
through overseas agencies have been made to Australia, India. Canada, 


ke. The Silent. Electrie Clock Co.'s system has been awarded a gold 


medai at the Ghent Exhibition. 


tenders by 4 pm. Dee. IL for supply of a Switchboard and 
Accessories, Specification, &c, may be obtained. from the 
Tramways and Electrical. Engineer, Harris-street, Wellington, 
or seen at 73. Basinghall-street. London. E.C. 


ur 

i Street Lighting, 

| CHRISTCHURCH (N.Z Cite Council require tenders by noon 
i 

| 

L| 


PATENT RECORD. 


“SPECIFICATIONS PUBLISHED. 


The jcllowirg abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELtLIs & Pryor, Chartered Patent Agents, 


70 and 72. Chancery-lane, London, W.C. 
Wherever the date applied for differs from the date on which the application was lodged 


at the Patent Ofice the former ts given in brackets after the title. 


1912 SeecrFications. 
Means for automatically equalizing the load on electric tramways or 


Jan, 5 for Incandescent. Electric Street Lighting Svstem, in- 


eluding underground and aerial cable. 10/7 constant-current 


transformer and control panels. 1.950 metal filament lamps with 
reflectors, 4 miles of flexible steel span wire. and 5.500 porcelain 
Insulators, Specifications, &e.. may be obtained at the Town 
Clerks office. Town Hall. Christchurch, N.Z.. or may be seen at 


" Y A ‘ ms “ake ; ET uis = 1 
the Board of Trade. 73. Basinghall-street. London, E.C. Veios Reva: 


Dub Wwavyc. 
19.345 Prick. Dynamos for liehtine vehicles, (24/2 13.) l 
19,858 Sgvgg v & SiscLaIR. Musical inctrumonts with electrically-operated vibratory 


corned ere, 


Electricity Supply. 
The Public Works Department of the Uganda Protectorate, 


{ 

| 

d Entebbe, will receive tenders. until Dec. 31. tor a concession , l 
| El ctrivo switches, 


: : 22.418 Berry & MarkHaH., 
for the supply of Electric Light and Power to the town of | 25412 Hii. Means for electrical drm ziensliine in connection with steam engines and 
(Covnate application, 29,832.12.) f 


machinery. 
22.64^ Gesn. Means fer controlline electrically-operated mechanisms and the like. 
22.738 Hanson. Lanaston & ErgcreicAtL Power Storage Co. Sofety electric lamps, 


more opectilly int-nded for use In mines, 
22.216 Arrxant Er & Regius x. Fluil-operated rotary prime movers. 
22.652 Yonna. El-ctrie supply systms. 
22985 Hores. Brush-helders for dynamo-olectric machines. 
23.570 GraHAM. Atparatus for ds‘ ctine the presenc* or approach of aircraft. 

The ar paratus comprises a cound-colleetine or fecussine device combined with an 
^] ctrical sound senzitive device, which is in electrical circuit with a sensitive tele- 
phonic recciver, the employment of variable resistances. inductance and capacity 
elements adapted to b» variously connected to the circuits for the purpose of decreasing 
local nois: and tunine up the apparatus to detect faint and distant sounds. : 

24.091 Tuc 8ESEHN & Orsen. Drivine gear for the armature shafts of magneto-electric 
imnitine apparatus for internal-combustion eneines. 
24.758 Evier. Transmission of phetorraphs and other pictures by means of ordinary 


telewraph and telerhon> apparatus, 


KAMPALA and a 10-mile radius therefrom. The concession is for 
JO vears, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and oflicials! quarters will be required. A draft agree- 
ment, &c,, may be seen at 73. Basinghall-st., London, E.C. 


UU HAMA TA T 
TENDERS RECEIVED AND ACCEPTED. = 
TELLE ERIT 


| 
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GLAscow.—The Electricity Committee recommend the Corpora- | 26396 THosas.  El-ctric motors. . oe d 
; ; Mw . z 27.069 Axt -Gres. Beown. Boveri Et Cie. Regulation of electric installations an 
tion. on the advice of the electrical engineer and manager (Mr. W. H. eate Ad pro 
Lackie). to accept the tender of the American Engineering Co, to | 27.482 E:cistts Con oon & Muir ILT.) & Muir. Dynamo-lectríz brakes for electric 
quip one pair of boilers with their stokers at £400 t! ler moron 
| eq Hr par "4 rs With TNEI sStOKersS a ut. on the under- | 97 634 Lowe, Electrolytes for calvanic batteries, 
standing that af the stokers do not prove satisfactory the company 1913 Specreicaticys, l 
t will remove them free of cost to the Corporation. 687 SIEMENS SCHIUCKFERTWERKE GES, Apparatus for controlline synchronous motion 
el-ctricaly from a distance, (28,12) 
763 Recor, Electrical terminals. 


HasrtiNGDEN.— The. Electricity Committee have placed on order de c m 
^» T ma Dons- iii ble . dato ere EM : 2 ACHEHPACH. alvanic cells having polatinous electrolytes. 

with Siemens Bros, & Co, for laying an electiic supply cable to Helm- j 2612 Hier, 84 ctive zicnalbne system. (213 12) 
2.630 Hiest & SrsAcHAN,. M ins for intorleckire electric switebgear with lids of boxe 
T . et : ' 7.302 R ves Eb-ctrically-heated ieniters ter internal combustion engines. (30 3 127 
HECDDERSFIELD. — ON the 23rd inst. the [leetricitv Committee 7.031 Strvens & HatskE Áxr-GrEs. Sur-rviscry circuits for telephone systems 

Em ES Pe re " re ee aep. 2 i 27312. Patent of addition net eranted 3 

considered the tenders received for h.t. switchboard and decided to Hd 
Ne ; . ia f 7.896 AlioPMEINE Ereeteteirats Ges. Reculation of electric moters. (38412) . 
recommend that of Switeheear & Cowans (Ltd). at. £2.259. for R lute to a methel for contrelline an el ctre moter by means of a boosting 
machine provided with an auxiliary field wirdine ecnnect-d in series with MN 
uonal current, said field windine acting with a com” 


shore. 


tur= or excited by à repe 


m acceptance. 
Krricurky.. The Council have purchased from. Manchester Cor- | poundiqe a ee the ee period and a countar-compoundiny effect es 
poration a 150 kw. motor generator. at £400. and the tender of ACUTE Wn ELM oie Sic i T ee eye ! 
4753. L4s. 6d.) for the supplv of all 8.82] Tuc rtr x, (Ger. tur Draktlose Telegraphie)) Receiving arraneement for use in 
wireles telewrachy and t-e; bony. 


Rez to a rescivine arrane-ment ter use in wireless teleeraphy and telephony. 
havine a vaseeus path permarentiv ionise by a heated cathode influenced by the 
electrical orcillations, in which th» oscillations. ctrenethened in known manner by an 
auxiliary current, are by a reetifier made capable of beine received by an indicating 


Messrs. Clough. Smith & Co. (at 
material and labour required in the erection of the overhead high- 


tension. transmission line in. connection with the bulk supply of 
electricity. to Bingley bas also been accepted.  Sub-station equip- 
ment (estimated to cost £258) is also to be purchased bv the Council. device, 
l "p . ` í ' 10.472 Ho v1 AND, 
Lv TowN.--The following tenders have been accepted by the Council: | 10.559 Curses. 
14.633 MASCHINENFAPRIK ỌOERLIK N. Ap paratus 


Tudor Accumulator Co. traction battery of 250 cells, £1.137. less (24 o 12) 
Hudson. Economiser Co. cooling tower of | 17,563 BavoiscH. Reels for layini field telephones andthe like, | (9,10/12) 


(El-ctrical relay arrany-ments. (6 5 12) 
Timing devices for operatine electric switches and other apparatus. .— 
for winding electrical machines. 


£170 for existing battery : 

170,000 Gallons capacity, £Ssh, Reser es 
SaL LORD. - The tender of the British Westinghouse Co, (at £42. 105) |... APPLICATIONS FOR PATENTS. 

has been accepted. for two additional potential transformers on MuR te ued mentioned Applications (except those marked t) are na ay 

the e.h.t. switehboard ; and. that of J. Wolstenholme & Son (at ASHE Mahe dey ee ae PW DL A Mad vt published 

£193. 15s.) for an additional vertical two-stage air Compressor, previously in the ordinary course. Names within parentheses are those of communicators 


: is p : of inventions. When complete Specification accompanies application an asterisk is agixed. 
Sr. Paxcras (LoNpos)—The Borough Council have accepted the October 13. 1913 
offer of Heenan & Froude to supply a wet-air filter for the 1.000 kw. K Replicomont fuses and cr switches for electric circuite.” and th 
wa T Ti 23.046 Lews. e 
Ljungstrom turbine at King s-road for £160. | frie linc: 


" HE ' . PT as [^y -e A i n ee 
WirLESDEN.—lhe Council have accepted the tender of Crompton ee ee ne aS B A nn ee 3 
mp : ; à 23. "tpe eT. metrical switches 
& Co. (at £713) for replacing the direct-eurrent. switchboard at ! 23.113 Arsanam, R c-ivers adapted tor wireless tel eraphy.. (18/10;12. France.)* 
‘ Adi: : ATI : urvrooWAGd.. Diiitme and recs ar fores at a distance. 
-road sub-station, 23.117 Here | di 
Salusbury E ii l . 23.127 N reatie & Laws: n. Eicctr'c motor starters, 
WooLwtctit.—-The tender of Jno. Shelbourne & Co. (at £2.4095) has , 23.137 TH mison. Automatic teleeraph transmitters, 
£ . - ^ 9 
en accepted for the supply and laving of three TS in. suction and O:tobor 14, 1913. pt: 
Feen : p FPE pO d a, . | 23.182 Sigugns-ScuvckgPeTWEPRKE CA. F.H, Arclamps, (4/2/13. Germany.)* 
discharge pipes a distance of 186 ft. along the river bed in connection i 23252 Kaitwassez, El cti pocket hanes. Electrica 
with the condensing plant being erected at Globe-lane electricity | 23,218 D wg. Ls & BrowrioN & KENsINGTON Accessories Co. EC 
T xi Coo&ine apparatus, 
23,247 Hort & Morrer. Electrical switches or circult-breakers. 
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MUNICIPAL ACCOUNTS. 


Bradford.—The report of the Electricity Committee for the vear 
ended October, 1913, says the year has been one of continued 
progress, 

The output and financial results for the year ended March 31 (which 
were dealt with in our issue of July 18) are summarised, and the report. 
continues : The balk supply and the motive power and heating con- 
snmers took 1,500,000 units of the additional output for the year. The 
output for tramway purposes has increased: by over 500,000 units, ‘The 
proportion of residential consumers having elected to be charged on the 
atable value system up to March was about 53 per cent. of the total 
private cohsumers, and this proportion has since increased. Cost of fuel 
Increased by £5,000, of which £3,200 was due to price of coal. 
of the rapid increase in the load and output, the Committee early in the 
vear realised that extensions to the generating plant would. soon be 
necessary, In July they visited Manchester, Newcastle and Sunderland 
to inspect. plant suitable for the generation of electric ity on a large scale 
in the most economical manner, As a result of their observations and 
investigations, and of the recommendations contained in a report. on 
the subject submitted by the engineer (abstracted in our issue of Auc. 1), 
the Committee advised the Council in July last to instal at the Vallev- 
road works additional plant, and to carry out additions to buildings to 
accommodate same, at a total eost of £56,250. The chairman, deputy 
chairman and. engineer have visited a number of large. power stations 
and manufacturers? works on the Continent, and inspected large turbo- 
generators, and the findings of the deputation were that the system 
under which electricity is supplied in. Bradford, and the type of plant 
installed in recent years and now proposed to be installed, are fully up 
to the standard of the latest and most approved practice, 

The 1500 kw. rotary converter, for which a contract was placed with 
the British Westinghouse Co, in September, 1912, has been erected 
Valley-road, and is new running on commercial load. Phe emergency 
battery has been installed and has satisfactorily passed the guarantee 
tests. The voltage regulator, to automatically control the pressure on 
the echt. bus bars, is now in use and is giving satisfactory service. Par- 
ticulars are given. of other extensions of plant at Valley. road, The 


erection and equipment of Thornbury and Odsal aub-stations are in 


hand: 25 e.h.t. transformer chambers are in commission or in coutw 


of erection, Additions and alterations to plant and switeheear have 
le n made in several transformer chambers. The total street length of 
the eht, feeder cables now exceeds SL miles, Over 40 extensions have 
been made to the d.e. and the a.c. general supply networks during the 


The changing over of the supply in the outlying portions from 
A feeder has been hud from Wyke to 


In view 


Vear. 
d.e. to a.c. is still being pursued. 
Bailiff Bridge for supplying energy to the extended tramway route, 

The disposition on the part of firms e neaged in the textile trade to give 
a trial to electrice driving is further evidenced by the large number of 
inquiries which have been received. from firms of this description. 
During the year. power consumers (other than small users), having an 
aggregate demand of 2.575 kw., have been connected, and of these the 
tive largest (all engaged in the textile trade) have applied for 500, 350, 
two for 250 and 175 kw. respectively. In addition to agreements actually 
signed a number of firms considering taking a supply from the department 


g 
have been interviewed at various times, the total demand m the case of 
these coneerns amounting to 1.050 kw. Over and above these inquiries, 


negotiations are in progress with fivms requiring a total of 3,305 kw 
During the vear power supplies to the extent of 5.880 kw. have either 
been obtained or negotiated for. In the majority of cases where motors 
have been installed the consumers have been desirous of taking advantage 
of the concessions whereby they are enabled to use electricity for lighting 
at power rates, and in all such cases they have ex pressed. their satisfac- 
tion with this method of lighting, Not only is considerable use. being 
made of electricity for driving textile mac hine rv, but it is also being 
adopted in connection with the collieries in the city. 

The showroom still continues to be very popular, having been visited 
by upwards of 5,000 persons during the year, making a total of over 
12,000 visitors since it was opened. "A larze quantity of electrical appa- 
ratus has been sold to consumers and electrical contractors, many of the 
latter now drawing on the showroom stock for a considerable proportion 
of their requirements, Radiators and convectors are still the most 
popular lines with users, followed by irons, kettles, &c., while several 
clectric-cooking outfits have Been disposed of; 450 kw. of apparatus has 
been sent out from the showroom during the year. 

The electric lighting of Tong-strect, from ftooley-lane lo Tong Ceme- 
tery, formerly lit by gas, has now been carried out, the installation com- 
prising 60 lamps. The committee have been authorised to light in a 
similar manner the main streets in "a Thornbury and Tyersal districts, 
in the supply area of the Pudsey Gas Co. The erection of about SO 
lamps will be involved. The conversion to clectric light of about 20 gas 
lamps in certain side streets of these districts in which electricity supply 
mains are already laid is also to be undertaken, A number of electric 
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lamps are also to be erected for improving the illumination of several 


important main-road erossings in various parts of the city. 
The results of the current financial years working, unless something 


unforeseen happens, will be quite up to the standard of recent years. 
Up to the present the output shows an increase of over 1} million units 
compared with that of the corresponding period last vear, the number of 
connections being made is well above the average, and there seems little 


doubt that this rate of increase will be maintained. 


Ilford.-- "he accounts ot the tramways department for the vear 
ended March 31 show capital expenditure £149,500 (inerease £364), 
of which £109,912 is outstanding. 

Revenue wits £26,768 (against £20,566), working ex penses were £20301 
(£20,445). leaving £6467 pA Net required £4.145. (£4.3106) 
and instalment of loans £4,894 (£01,125). net deficit being €2.573 (com- 
pared with a balance of £611 carried to reserve and depreciation actount 
in 1912). Revenue per car-mile was 7:600. (9-356d.) and working ex- 
penses, ineliding power, were 70d. (6469d.). Passengers. carried 
(Ilford) were 7,528,812 (1,784,992), car-miles run 774.040 (604.206) Hford 
and 690,477 (64,250) Tford Hall Units used were 960,866 (994,999), of 
which the Council's own cars used 849.710. the water car 3,814. and the 
London cars on Hford Hill 107.342 (estimated). The revenue includes 
receipts from East Ham Corporation for lease of [ford Hill line. 

Manchester.- -The last meeting of the Electricity Committee for 


the present municipal vear was held on the 22nd inst.. when it was 


re ported that the units sold for the half-year ended Sept. 30 amounted 


to 03,702,108. or 6.61.8551 more than for the corresponding six 


months of 1912. 
Phe approximate income was £2164426 against £198,716, Increase of 


£17,710. The quantity of electricity generated during last half. year 


was nearly 70,000,000 units, or 8.278.240 more than in the corresponding 


half of 1912. Phe committee believe they will have an increase for the 
current year of not less than 15,000.000 units. An arrangement has been 
made by the committee to give a bulk supply of electricity to Middleton 
Corporation, and they think that this may lead to further supplies not 
only to Middleton. but. to other ne juhbouring authorities, who may find 
it cheaper and more convenient to take electrical power from Manchester 
than generate it for themselves, 


COMPANIES’ MEETINGS AND REPORTS. 


——ÁG.o————— 
Montevideo Telephone Co. (Ltd.) 


The 25th annual general meeting was held on Wednesday under tho 


presidency of Mr, Charles Lock. 
The SECRETARY (Mr. Robt. 
the meeting and the auditors report. 
The CHAIRMAN, after referring to the balance sheet items, said : Last 
year they agreed to set aside £4,500 to the reserve, with the object. of 
waking it up to £60000. That had been done, The most. interesting 
portion of their accounts was naturally the profit and loss account, and 
upon this occasion they showed asubstantial increase in the amount of sub- 
scriptions from customers over the previous vear, Subscription, rentals, 
transfer fees, &e., totalled £68,017, 115. which compared with £67,556 
in fhe previous vear. But working es penses in Montevideo had sone up 
to almost the same exstent, to £41,249, POs. Ad.. compared. with £35,454 
odd for the previous year. The pront for the vear ended July 31, 1913, 
amounted to £25,883, bos. bdo, awainst £25, E109 bast vear, about. £700 in 
favour of this vear. With regard to the working expenses of the past 
year the increase was due to two or three special causes, Fhe chief cause 
had been the necessity for repairing the very considerable damage done 
to the company's property by the storm which occurred in March of this 
vear, and which their manager reported as being the severest storm which 
had ever been experienced in the River Plate since the foundation of tho 
The tempest was not peculiar to Montevideo, 
it took something 


H. Rivers) read the notice convening 


Montevideo Tele phone Co. 
It raged over a considerable arca of South America, 
like two months to repair the damage and to put customers’ lines into 
They had storms every year more or less, 


thorough working order again. 
The company's local administration 


but not of such severity as this. 
went to the municipality to invite them to agree to certain sections of the 
system being placed underground, "They agreed to this being done and 
that two sections of lines in different quarters have now been. placed 
underground —those in. the Calle Bartolome Mitre, and in the Calle 
Colonia and Caigua, bringing these underground sections to about one 


mile. 
Proceeding, the CHAIRMAN said: 


and in all probability our management on the other side will be granted 
from time to time further rights for underground sections, This brings 
me to the question of amr underground installation altogether. We have 
been most desirous to instal an underground system so as to prevent this 
damage to which I have referred and “the inconvenience which the inter- 
ruption of the service means to the people of Montevideo, and 1 feel 


We do not. propose to rest here, 
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certain that if we could get an underground service we should be able to 
give a mueh better service to our subscribers. Now, as you know, from 
time to time the Government have been considering the question of their 
own telephone system, and active steps have recently been taken in this 
respect. A bill was introduced into the House of Deputies with the 
object of providing a State telephone service. One deputy, who intro- 
duced and advocated this bill. raised an extraordinary point—that this 
company had no concession and that. therefore, when the time came for 
the Government to instal its own system (estimated at about four years) 
then they could order this Company to cease its operations without giving 
us any compensation. I need hardly say that your directors do not hold 
the same view. But even if we had not, as we have, a concession, we 
should have a right, in the circumstances, to demand justice and to see 
that we got compensation, For many years past we have given the best 
telephonic facilities to the people of Montevideo, and it would be dis- 
tinctly unfair and unjust if we were to be deposed without compensation, 
Our expenditure has been very large. Jt has been even heavier than is 
represented by the figures in the balance-sheet, becanse in years past we 
have had to write considerable sums off on capital account. But we take 
a much higher ground than that. We have taken the best legal opinion 
obtainable in Montevideo and over here, and this opinion confirms the 
view the directors have always held—that not only have we a concession, 
but we have a good concession and a valid concession, and one of a per- 
petual character, However, L think that, perhaps. we had better look 
upon this matter from a business point of view, and I think the Govern- 
ment must recognise this, that if they were to put down their own system 
it would incur a very large expenditure, anything between two million 
and three million dollars (between £400,000. and £600,000), which, in 
these days. would mean a considerable sum of money in interest, probably 
greater than the profit they could hope to realise from the working of 
And to carry on the business of a telephone company 


their own system. 
means continually incurring additional expenditure in order to meet the 


growing requirements of subscribers, I think these facts must commend 
themselves to the businesslike instincts of the Government of Monte- 
video, and we therefore. feel that we can place a considerable amonnt of 
reliance in that spirit of fair-play which we are justly entitled to ex pect 
from any civilised Government. . 

We have had the great advantage during the present vear of the 
presence of our manager, Mr. A. B. Powers. in London, and we naturally 
took the opportunity both of his coming and of his going to discuss at 
great length all matters affecting your property in Montevideo, which 
will be productive of much good to the company. During his absence 
from Montevideo the business out there was exceedingly satisfactorily 
carried. out by his second in command. Senor Fernandez Garcia. Mr. 
Powers in speaking of the physical condition of our property pointed out 
the necessity of the renewal of the switchboard at the central exchange, 
and that matter was gone into very carefully by the board, who were 
aided by the expert advice of their consulting engineer, Sic John Gavey, 
C.H, and we took steps for the renewal of the switchboard, which will, 
in all probability, be completed next vear. Naturally this work will 
entail considerable expense, and we have felt that we were entitled to 
diminish the contribution which was set aside to depreciation and to 
reduce it by carrying over £8,500 to reserve for renewals, 

Now, besides our main business in Montevideo, we have business out- 
side it. We have what is known as the Camp system, which we took over 
from the lessees some two or three vears ago, and we have been working 
it to best advantage: but it is a system which only serves the smagtler 
villages and towns and does not show any great expansion, and the 
greater part of the carinis from the system have been absorbed by 
repairs and renewals, We had, therefore, to put the system into better 
shape. Ht is in good shape now, and we may look to derive a revenue 
from that part of our svstem in the future. That is all that [ have to tell 
youit. is the whole position, T now move the adoption of the report 
and accounts, and the payment of the dividends therein set out, 

Mr. J. G. LE MARCHANT seconded the resolution. 

Mr. SNELL said he recretted to sec the attitude of the Government 
towards the company, which had handicapped. them so much in regard 
to their underground system, If they were to give a proper and efli- 
cient service to the people of Montevideo. then those people themselves 
should take up the eudgels on behalf of the company, and work for it and 
for themselves at the same time. There always was something in the 
nature of the sword of Damocles hanging over the heads of the company, 
and iow they heard that the Government. were wanting to take up the 
telephone system and to work it themselves, which was a scandalous pro- 
position. He hoped a report of that meeting would be sent out to Monte- 
video, so that it might appear in print, and the people there might realise 
for themselves the condition of atfairs. 

The CHAIRMAN said of course before any such project as he had men- 
tioned could. become law it would need to be passed by the Senate, and 
the directors would take great care that their legal representatives there 
looked after the interests of the company. 

The resolution was then carried unanimously, and after a cordial vote 
of thanks to the chairman, directots, consulting engineer, and the 
officials and staff of the company at home and abroad, the proceedings 
terminated, . 

ALLGEMEINE ELEKTRICITATS GESELLSCHAFT (BERLIN).—The report 
and accounts for the year ended June 30 have been issued and show a net 
profit of £1.445,224. out of which a dividend of 14 per cent. is paid on the 
share capital, which was increased during the vear from £6,500,000 to 
£7,750,000. The net profit of the Berlin Electrical Works (a subsidiary 
of the A. E.G.) was £568,006, of which 10 per cent. is paid over to the 
Municipality in addition to £163,154. in terms of the concession. Notice 
of termination of the latter has been given, but the company is negotiating 


! for a renewal. 


Dividends of 12 per cent. on £2,205,000 of ordinary and 
4} per cent. on £1,000,000 of preference capital are recommended. 
ELECTRIC TRACTION [IN CUBA.— At the recent meeting of the United 
Railways of the Havana & Regla Warehouses (Ltd.) the chairman (Mr. 
C, J. Cater Scott) said that within the last few months they had decided 
to electrify a portion of the Western Railway, and they believed by 
establishing an electrice service for passengers and goods between Havana 
and some of the states on the Western they would be able to develop 
their trafie greatly. Their experience on the Mariano line of electric 
traction had been very gratifying, and they were now considering the 
necessity of putting in a good many extra passing places, and it looked as 
if they should before very long have to double track the whole of that line, 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


BENTHAM ELECTRIC SUPPLY CO. (LTD.) (131,740)—Reyg. Oct. 22, 
capita] £1,000 in £1 shares, to carry on at Bentham and elsewhere the 


business of electric light and supply company. Private company. 
Reg. office: Joint Stock Bank Chambers, High-street, Skipton. 
SIMPLEX INSULATORS (BOURKE'8 PATENT) (LTD.)  (131,771.)---Reg. 
Oct. 23. capital £3.000 in £1 shares, to carry on the business of elec- 
trical and mechanical engineers and contractors, manufacturers of and 
dealers in electrical apparatus, &c.. and to adopt an agreement with 
D. €. Glen and A. M. D. Grahame for the acquisition of the patents and 
rights referred to therein, Private company. First directors are D. C. 
Glen and A. M. B. Grahame (both permanent). Reg. office, 20, Buck- 


lersbury, EC. . 
MORTGAGES AND CHARGES. 


CHARLES HASLER & SONS (LTD.)—Debenture dated Oct. 15, 1913, 
to secure. £350, charged on company’s undertaking and property, in- 
chiding uncalled capital. Holder, A. Trafford. 

ELECTROMOBILE CO. (LTD.)—Notice of appointment of F. Halsall, 
104, King-street. Manchester, as receiver or manager, on Oct. 17, under 
powers contained in instrument dated Dec. 9, 1908, has been filed. 


— 


CITY NOTES. 
—— 

MEMORANDA (Oct. 30).—Bank rate 5 per cent. (since Oct. 2, 1913). 
Price of silver, 271d. per oz. Consolas 723—73 for money and for 
account. Consols Pay Day, Nov. 5; Stock and Shares Continuation 
Days, Nov. 11 and 25. 'licket Days, Nov. 12 and 26. Pay Days, 
Nov. 13 and 27; Mining Shares Carry Over Days, Nov. 10 and 24. 


BRECKNELL, MUNRO & ROGERS (LIMITED AND REDUCED).—A petition 
to confirm a resolution reducing the capital from £30,000 to £20,000 vill 
be heard by Mr. Justice Sargent on Nov. 1H. 

BRITISH & COLONIAL ZOELLY TURBINE SYND. (LIMITED AND RE 
DUCED.)—A petition to confirm a resolution reducing the capital from 
£20.000 to £10,000 has been presented to the High Court of Justice. 
List of creditors is to be made ont as for Dec. 1, 1913. 

MARCONI'8 WIRELESS TELEGRAPH CO. (LTD.)—1t is announced that 
the directors have decided to offer half of the 500,000 ordinary shares for 
which authority was recently given to the present holders of ordinary and 
preference shares at £3. 5s. per £1 share. distribution being at the rate of 
one new share for every four shares now held, | 

MEXICO TRAMWAYS CO. (LTD.)—A special meeting will be held on Nov. 
20 at "Toronto for approving an increase of the capital stock from 
$20,000,000 to. $30,000,000 by the creation of. 100.000 ordinary shares 
of $100 each. The board reports that the operation in. Mexico of the 
undertakings of the company and of these of the Mexican Light and 
Power Co, have not been seriously interfered with, 

NATIONAL TELEPHONE CO. (LTD.)— As no notice of appeal from Mr. 
Justice Sargant^s decision of July 16 last as to the distribution of the 
surplus assets has been lodged. it is notified that there can be no further 
payment to the holders of preference shares or preferred. stock. The 
liquidator has arranged to make a further distribution to the deferred 
stockholders, being a further 7 per cent. (equal to Is, 48d. in the £). 
making a total distribution to date of 104. per eent. ; subject to certam 
contingent liabilities the final distribution will be about 1 per cent., which 
it is expected will be made in the course of two or three months. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—An interim dividend at the 
rate of 4 per cent per annum has been declared. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—l'he directors have 
decided to recommend to the shareholders at the approaching meeting 
payment of the following dividends : 6s, per share on the first and second 
preference shares (for sis months to June 30), and Is. 6d. per share on the 
ordinary shares (tax free). 

WESTERN TELEGRAPH CO. (LTD.)—'l'he directors have, after trans- 
ferring £100,000 to general reserve fund, £10,000 to land and buildings 
depreciation fund and £45,000 to provision on account of investment 
fluctuations, decided to recommend a final dividend of 3s. per share, 
making, with the previous distributions, a total dividend of 6 per cent. 
for the year ended June 30, 1913, and also the payment of a bonus of 2s. 
per share (both tax free). The balance of account is carried forward. 
For paying the above dividend and bonus on Nov. 13 the register O 
transfers will be closed from Nov. 4 to 12 inclusive. 
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METAL PRICES.—Meeasrs. J. B. Garnham & Sons, 132, Uppe» Thames- ELECTRICAL COMPANIES? SHARE LIST. 
EN RE, street, London, E.C., quote under date Oct. 29 the following as the 
; [LAST Price * RATE 
erdirir g! present basis prices of 4 per NAME, l Wed, | par CENT. ELEN 
tienda], New METALS. per lb. . per ton. |. 35 |DEND Oot. 29 | Yig.bgp. UE. 
eaten Solid Drawn Brass Tubes... 93d. Antimony e*90990990009500 £29 l5 0 anc bci RES Wap eee DEM CER REM CEL ER EI DE 
: " P [rs Solid Drawn Copper Tubes  11jd. OLD METALS. per ton. 
Malar à 
i azed r Tubes ... 10 Clean Scrap Copper... £66 10 0 ectricity ; 
ey hdi as a "Lm bea TP Brazie Coy og £61 0 0 a Supply £ s. d, 
de Brazed Brass Tubes ...... raziery Coppe P 10| 5/0 | Bo th & Poole Elec. Sup. Ord....| 94—10} | 5 17 6 
ML i 8id.| Old Brass, ol £43 0 0 "d cue Hu canis i Mar, Sept 
i i Brass Wire e€cv9090990090000900909 i Fass, clean bead 10 4/6 Do. 4} per Cent. Cum. Pref nn oer 8 —9i 4 14 9 eb, Aug 
e Rolled Brass ............ 8d.| Old Lead,less4lbe.owt. £18 0 0 [| 10| 6/0 | Do. 6 perCent.Cum. Second Pref ....| 10 —108 | 514 0] Fab’ Aus 
ble ture, Sheeta. 83d.} Old Zinc £16 O O [| St.'44% | Do. 44 per Cent. Deb. Stock (red.) ....] 95 —98 | 411 9 Jan, July 
A i Brass ee *090000090029€69009 . (FETERE ELE, EETL ET) 5i Br t n & Ke si ton Elec. Su Ord.. 83—9 5 lt 0 l 
lie af res : : £140 0 4/6 ompto nsineto p. arc 
aie Copper Wire.................. l0id.| Holiow Pewter......... £140 0 5, 3/6 | Do. 7perCent. Pref......... esee 8-88 |4 0 9 | Mar, Sept 
Bde pes» ton. | Block Pewter ............ £90. O 0 ||| St.| 4% | Central Elec.Sup.Co.4% Guar. Deb. Stck. —97 |4 2 6 June, Dec 
TS Coppen Sbeeta......... £01 O 0| Gun Metal... $00 O OJ] 8 2/6 | Charing Gross (W End & City) ElSupCo| 42. 18 0 0 feb Aug 
le oí thy =: English Lead............ £20 17 6 | Cist Aluminium. Hs ^ Ü St. 4% Do. : per Cent. Deb. Stock (red. ) PEN TA C : 0 Jan, july 
e€999990000000000909 £21 0 0 Cast A UMINIUM, s.s.s... 45 0 St. 4 ^ Do. per Cent. Deb. Stock (red. ). ste. —JAWU. 3 " 
E bs 5| 2 Do. c ty Undertaking 44° Cum. Pref.) 341—314 | 5 16 O| Jan, July 
ENS = uml pipe te 5| 2/0 | Chelsea Electric Supply Ord. seesi tasi 41 —5 5 0 0 arch 
TARGE St. | 4495, Do. 4j per Cent. Dab. Stock (red.)....| 94 —97 |413 0 June, Dec 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS,|| 5t; | 44°!) chick Elec. Supp: Corp ist Mort Bb| 87 —90 |$ 0 9| Ter 
10! 6/0 | City of London Electric Liehting P 151-162 | 5 11 0! Feb, Aug 
re 10, 6/0 | Do. 6 per Cent. Cum. Pref........ | ,124 7213114 7 3| Jan, July 
Week Cae fee | AGGREGATE. St.| 5% | Do. 5 per Cent. Deb. Stock (red.)....| 115 —119 | 4 4 0 | June, Dec 
LINE. ded o (à No.of | Inc. ordec.|}) 9t.| 44%; Do. 4) per Cent. 2nd Deb. Stock (red)! 99 —101] 4 9 0 Jan, July 
ATE diosa £ weeks. | Amounts a) 0; 5/0 | County of London Elec. Supply Ord.....| 114—121, 5 7 6| Feb, ‘Aug 
leuc. o aiia e E | -— 0, 6/0 Bo: nd Rent um. ME ies iit B A ^ 5 Mar, Sept 
r .| 4495 O. per Cent. De tock (r = an, u 
mumps Aberdeen Corporation ...! Oct. 22 — 1453! + 90 12i | 35,658 |+ .| 4492] Do. Second Deb. Stock............| 98 —101]4 9 0 Ma Nor 
"n Anglo-Argentine ........ w- “2b 57311 | + 3,676 42 raves H .. | Edmundson’s Elec. Corp. Orden cien c i-i NC June, July 
LS "o PYG ys sea ahs Ze. Sol cR E E T 6% . 6 per Cent. Cum. Pref...........| 4 —4} | 617 0 | May, Nov 
vil be, Ayr Corporation ........ » 25 251 + 23 23 11,017 |+ a Do. 6per Cent. Non-Cum. Pref. . 14—1i zx - 
reife. Bath Electric Trams, Ltd), 22] — 828 '-F — 147. 43 | 42331 | + 44°%| Do. 4j per Cent. Ist Mort, Deb. (red). 80 —83 |5 € 0 Jul 
ey Birkenhead ............| 26, 1,187) + , 76. 39 | 39018 | + 3/0 | Folkestone Electricity Supply Co. Ord... 48-4; |6 4 O | April, Oct 
Pet Birmingham Corporation . » 25 124398 + 1762, 39 | 349085 + 2/6 | De. S per Cent. Cum. Pref........ oe 4i--4§ | 5 2 6 | Mar, Spt 
qey i Blackburn Corporation ..| , 22 | 1,457 + 334, 30 3l5l6 i+ 44%! Do. 44 Ist Deb. Stock (red.) . ..| 89 —91 |419 O| Feb, Aue 
Qu Bolton Corporatlon......| » 26 | 2,606 + 139 .39 | 82809 + to ltHove Electric Lighting Ord........... 74-8! | 511 O | April, Oct 
: i Bournemouth Corporation » 2 1,834 | + 272 | 129 67,074 us 44°%| Isle of Wight E. L. & P. Co. Deb. Stock.. 8) =2 f is 9 2 
Tar radior rporation | ie v x S^ | 4/0 | Kensington & Knightsbridge Ord....... r$ — Feb, Au 
a f. Brighton Corporation ...! „ 26 | 946, + 90, 30 36.217 + ^, | Do. e pei Cut Is Peck eoo E 41—5bR | 5 I4 O0 | Jan, July 
Bristol Trams & Carrlage | „ 24 | 7437, t 631. i42 | 345002 [+ 49, | Do. 4 per Cent. Deb. Stock (red.)....| 88 —91 |4 8 0 z 
Burnley Corporatlon..... „ 25| 1,676' + 239 | pe n 49 Kensington & Knetbe.Co.& Notting Hill 
Burton Corporation ..../ 4, 26 272|+ 6! 30 8.855 + Co. (Joint Station) 4% Deb. Stock (red.)| 87 —90 | 4 9 O0 | April, Oct 
- Bury QM NN m -— c uL ME s 44°%| Kent Elec. Power Co. Irred. Deb. Stock..| 74 —78 | 5 15 6 | Jan,’ July 
fick. Calcutta TramwaysCo. ..| „ 25 R59024  -HR3,I5D| .. 7 1/6 | London Elec. Supply Ord.............| li—i£ |410 6| Mar, b 
an Camborne-Redruth .....| 4, 25 138 ' + 2 44 6,044 t 3/0 | Do. 6perCent. Pref..........Leuuee. 44—St | 517 O| Mar, Sept 
Cardiff Corporation......| 4, Jl | 2689, + 249 | 28 | 77917 i+ 4°, | Do. 4 per Cent. Ist Mort. Deb....... 92 —93 |4 6 O| Jan, July 
Central London Railway | ,, 25, 5,501 m 83, 43 207,276 | 2/0 | Metropolitan Electric Supply Ord....... 34-35 |5 16 Of April, Oct 
ls City & South London Rly.| „ 25 | 3007 | — 159| 43 | 119.674 |— 2/3 | Do. 4l perCent. Cum. Pref........... 4-43 1417 3| Jan, July 
n Cork Electric TramsCo...| » 23 479 | + AE WE qua 44%| Do. Hi per Cent. Deb. Stock Ist Mort. . —39 |411 0| June, Dec 
I. d Croydon ece9609000909090099 » 17 1,616 | = 142 28 48, 395 E 34% Do. 3 per Cant. Mort. Deb. Stock (red. 79 —82 4 5 3 Jan, July 
d. "Derby .... esee exeo» 25 363 + = 93 | $39 | 3000 j+ 44°2| Newcastle & District E. L. 4} Mt. Db. S.| 82 —86 | 5 4 3 es 
Dover Corporation TR ES i | + Bj% 5072 |+ 6% | Do. 2nd Mort. Deb. s cesses sssecees Qc [o 0 Y 
u ucan ixaliwa ss ON : TA 44%! Newcastle Elec. Sup 41^, Ist Mt Db. à —981| l1 3 an, Jul 
Dublin United .........| » 24 | 4329; — 1,005 | 43 | 236376 |— £&/" ItNorth Metro. Elec. Power Sup. 5 Morts..| 99 1931418 ol? d f 
Dundee Corporation eet i 22 1,278 + 113 23 30.716 i+ 6/0 | Notting Hill E. L. Co. 6% Non.Com. Pref. 10 -10:|5 11 6 zc 
East Ham Council ......| , 25| 959 |— 93,130 | 30323 |— 3/0 | Oxtord Electric Ord............ s eeees- 6 —6} |5 8 O| March 
Erith ....... err » 25 281 | + 49 , 130 5.2 T 2/6| Do. 5 perCent Cum. Pref. . eR RA 4$ —51 413 0 | Mar. Sept 
. Exeter Corporation .....| 4, 24 33o | + al | 39 | 10.788 a 495 | Do. 4% Deb. Stock........... ess 85 —89 |410 0 = 
T Glasgow Corporation ... » 29 21,041 + 2,124 | 43 Eo + 5/0 | St. Jones. & Pali Mall Elec. Ord........ 81-9} | 5 8 O | Feb, Aug 
n. Glossop Trams .........| 4, 25 126 | + 8| 49 ved. qug 3/6 | Do. 7perCent. Pref..........L.uuuu. 6$—7 |5 0 0O| Feb, Aug 
iie Gloucester Corpn. .......| „n 15]  323|- 19 dk 34%] Do. 3i per Cent. Deb. Stock (red.)....| 828—854 | 4 2 0 | Jan; Jule 
zu Gt. Northern & City Rly.. . z . oe 4/4* | South London Electric Supply Ord.....| 22-3) |6 17 6 April 
y *Hallfax Corporation ..... » 2l 2.219) + 39? v * 5% | Do. 5°% Ist Mort. Stock (red.)........ 90 —9) | 5 1 Q DE 
" Hastingi Elec. Trams Co. | „ 23 911 | + 77 | $43 | 46087 |t .. | South M- tro, El c Lt. & Power Co. Ord. i i—i -. | Feb, Aug 
zd ong Kong ...ececccess . . . `À 0/8 Do. 7 per Cent. Ist Pref ............ :—15,16 2 0| Feb, u 
Huddersfield Corpn......| , 25} 2,114 | + 398,| 3) 64,762 |t 4494] Do. 44 Ist Deb. Stock (red)... .ii.| 93 595, | 4 13 9 AS due 
it Hull Corporation. ....... »„ 25 3,169! + 239 ai re .. | Urban Electric Supply Ord...... La ei — $us April, Oct 
TE Ilford District Council . a 29 442 | T 68 39 l Pus t 5% Do. SperCent. Pref................. 2i d S54€C April, Oct 
Ilkeston District Council . iy. -22 179 | + 29| 39 Moe * 43%| Do. 4$ per Cent. Ist Mort. Deb.. 83 —85 | 5 4 6| April, Oct 
Ipswich Corporation ....| ,, 25 423 | + 43 | 39 1 He H 5^5 | Uxbridge & District E.S. Co. 5*4 Db. St| 97 —99 15 1 0 " 
at Isle of Thanet Co. ......| 4, 25 BOGS cbe Od St 4259 6d. | Waste Heat & Gas Elec. Gen. Stations. «| Us 15, | 6 11 0 | May, Aug 
: K imanek DEAE E | n 2 175 | + 13 | 523 , + 5/? | Westminster Elec. Sup. Ord......... zu 8: al 518 0| Mar, Sot 
Ca rpora ee ee oo ee se CE r — 
Lanarkshire Trams Co. ..| „° 24] 2057| + ^435| 42 | 72023 | 2/3 | Do. 4| per Cent. Cum. Pref. *44—5 |410 Of Jan, July 
Lancashire United ......| ,, 22] 1,698) + 355] 42 | 65.663 I+ 
Leeds Corporatlon.......| „ 25 | 8.169} + 767 | 30 | 25,175 |+ 16,843 
| Leicester Corporation ...| , 25] 2837; + 255| 43 129.534 [+ 11,357 . 
Leith Corporation ......| 4, 25 674 | + 56} 423 18.519 |+ Electric Railways and Tramways. 
Lincoln Corporation .....] „ 25 132, + 19| 32 4.114 + . 
Liverpool Corporation ...| 4, 18) 13.435 | + 1214 | $42 | 539.593 j+ 41.169 .. | Bath Elec. Trams Pref. Ord............1 A—A pi April 
^ Liverpool Overhead Rly. | ,, 26] 1645|+ 10 43 73.783 [+ 5,614 0/6 | Do. 5 per Cent. Cum. Pref........... $3—: 6 8 0| Jan, July 
Llandudno&ColwynBayR. » 24 195 i + 14 | 47 16.871 j+ 44%] Do. 44 Ist Mort. Deb. Stock (red.).. 70 —75 |6 O O | April, Oct 
* London County Council . » IS] 42.853 | + 1,996 28 (1,192,131 |+ 16,522 44°%| B'ham Dist. Power & Trac. 44 IstDeb. Stck 85 —83 5 20 an, July 
\ London Elec. Ry. Co.....| 394, 25] 14245! — 192, 43 581.6295 {+ i 94 | Bristol Tramways & Carriaze Ord....... 9$1—541 Joll 4 kr Aug 
7 London United ........| 4, 24) 6,194) + 485] 43 | 272,065 |t 4,579 o” | Do. Cum. Pref............ e. e|. 64-7! | 510 0 
, PEE Corporation ..| ,, 25 197 | + 22 4 923 i+ 492 io En tra Debs, ot ue Et —1021318 6| Feb, "Aug. 
B Ma Stone... ont ee oa se ee ae oe . are rit h Pus raction r onum 2 —]4 Cre 
à Manchester Corporation .| ,, 25 | 17.673 + 1543| 3) | 530341 |+ 27731 Mu Siue erc d rom a June, Dec 
| Mersey Railway ........| n 25 | 2318; — 37] 43 90.238 |+ 4,972 2 | Do 6 per Tont Cum Pref........... 85 —8) | 6 15 O| Feb, Aug 
5 21+ 234 43 099,514 |+ 17,871 9 ^ "mE : 
Metropolitan Dist. Rly. vå » 25| 13,462 £3 Do. 7 per Cont. Non Cum. Pref....... 43 —5! 617 6 ae 
Nelson Corporation .....| ,, 25 296 | + 8| 3) 6.160 |t , 9^) | Do. 5 per Cant. Perpetual Debs....... 91 —94 | 5 6 O | April, Oct 
Newcastle-on-TyneCorpn.| ,, 25! S440 | + 669 | 29 | 145.002 |+ 13,583 44°%| Do. 44 per Cent. 2nd Deb. Stock. ,.,,,| 77 —8) 512 6| May, Nov 
Newport (Mon.) ....... sm 25 754; + 4| 3 23.167 |t 1,845 3°, | Central London Ordinary Stock........| 61 —65 |411 O| Feb, Aug 
' Northampton Corporation| 7° 24 9520 | + 461 $32 017.7112 ¿+ 1,199 4%, | Do. Gtd. Assented Ord. Stock ......| 78 —80 15 9 0 a. 
| Oldham Corporation ....| ,, 26| 219| + (172, 3! 68.906 |+ 4534 495 | Do. 4 per Cent. Pref. Stock.......... 70 —/5 |5 6 8! Feb, Aug 
Perth (N.B.) Corp doe $e. 22 172. + 17; 23. , 43 + 44%] Do. 4} per Cent. E. Dou sc 104 —106|4 4 3 a 
Perth (W.A.) Elec. Trams, ass "m ee m d | dt 4*7 Do. Gtd. Assented Pref. Or Stock.. 8] —83 4 16 6 M 
Porn Gu Ch Corporation .| ,, 25! 2,085; + 369) 32 | 72.947 + s » Do. D«ferred Stock.......... suona 60 —65 |3 1 6 Feb 
Preston Corporation». » z i ae | is Ed e | ird B 1.527 !^| Do, ae A EL Df. Ord. Stock.... a —38) 15 0 0 x 
Rotherham Corporation .!  ,, 01], ' (142.229 PAN 49; Do. per Cent, Debs. «osos vac ix 7 —99 |311 6| Feb, Au 
ed cope eO p» 22, 500l | + 323 3) | 153.378 + 6,03 507 City & South London Rly. 5 per Cont. We & 
Shangh al.. "2920009000995 n i ee k be fe t AE ] : a Pref (1891). Ce Ce Oe ee rn 9 xxn) 5 9 0 Feb, Au 
Shetheld Corporation ;...| p 26, 730 + 476 191 | 22542 ‘+ 19,579 Do. (1896)....... eee ee. ERA 93 —100!5 0 0| Feb) Aus 
eee osecees - | T e» T | es | ° ps ob ree ATEM sae 90 e 2 2 D EID Aug 
uthampton ....... RE e. taps #4 i di Ps Oc- (N08 os es ep da o eva heb) ede a = 2 0; Feb, Au 
Southend Corporation sá0 05 2: Mit 185] 39 31.64 ‘+ 536l Do. 4 per Cent. Perpetual Debs....... 93 —95 | 4 4 3| May, Now 
St’lyb'dge,Hyde,&c., Jt. B. n» 2429 793 ' + 139 | 33) 24,342 j + 4,090 Gateshead & District ramz Ord..... us 9 —YI 7 7 6 a 
Stock port «sch rn ae | as " P ve .. 5 Hastings & District Elec. Trams Ord..... ‘2—5 8 0 0| Mar, Sept 
Sunderland Corporation. 405 26 | 1,327 ^ + J2, 39 41.118 obse 4.76: Do. 6% Cum. Pref, Yonne acs be 7 14 O0 | April, Oct 
Sunderland District .... 4, 22 919 + 665 9l 23.736 |+ Eo Imperial Tramways Ord.cccesccescsaee| 3—4} " Mar, Sept 
Swindon Corporation ....' ,, 22' lod — 5 i42 2021 y+ 351 | Do. 6 per Cont. Pref. ceccsscesccecs 6t—*51 818 O | Mar, Sept 
Tyneside Tram. Co. .....| ., 22! 717 + 72) 17 9.1597 +f 625 | 4p5i Do. 44 per Cont. Dc NORD MN DOE 771 —731 1 $5 14 7 | Jan July 
Wallasey Corporation... 404 25/ LI + 10 132 33.096 t 3. I. of Than:t E. T. & Lt. 5 per Cent. Pief..| 244-24 1514 0 Mar, Sept 
Walsall Corporation ..... „ 25] 623 + 62 | 43 20.735 i+ Ll» | Do. 4 per Cent. Dso. Stock..........1 73 —70 15 2 61 Jan, July 
Warrington Corporation.. ‘3 |; es . os 2 Lanarkshire Tramways....... else es. 93-10} |} 518 9| Feb, Aug 
West Ham Corporation .. » Zj 2713 + 114,12) 81,070 .+ 2,784 595 ! Lancs Utd. Trams 5"g Prior LienDeb, Stk.' 77 —84 6 3 6! Jan July 
Wolverhampton Corpn...| ,, 22 ere x js "E 62373 + 6729 475 | London EFC 4o, Dob. Stock...... e| A = | : 3 ? ne 
ns » 20 1,3 9 ' , o Do. per Cent. Pref. iius sca es — A 
Yorksnirenw. tes Trams | : eae E | London rs Uum. t'a olst Mt. Db. St. F —62. |6 9 0 pat Joly 
———— - SE me 2 M Merse n rd. OOCK: cece eee rn —6 i eb, ug 
(a) These comparisons are with the corresponding period last year. ? Partly electrical. 4172 | Metropolitan Elec. Tram; 44% Deb. Stock 82 —~36 5 4 6| Jan, July 
ł Minus 2 days. X $ Minus 3 days. i| Plus 3 days. 1 Plus 2 days. 5% | Do. 5 per Cent. Db. St tock.e.ecerese| 82 —HJ § 12 0 T 
Metropolitan Railway Consolidated....| 421—431 | 3 13 6 | Feb, Aug 


BRITISH ELECTRICAL FEOERATION.—The traffic receipts on the tramways and railways f| St. TUA 


in the British Electrical Fed:ration for the week ended! 
owned by the companies included in the Br Apts were £13,022 (increas [ 


Ost. 17 were £JA.4)1]. (increase £2,263) The omnibus rec 
£11,855). Upon sucn of the services as were workiug botu last year and this year the 


increase for the week was £2,753. 


* No allowance lias been made for accrued dnterest or1edemption, ^f Ex Dividend. 


| 
| __ THB ELB di . $t UIAN, OCTOBE OCTOBER 31, 1913. 


ELECTRICAL L COMPANIES’ SHARE LIST. I 


NAME. Wod., | PERCENT. 
Oct. 99 | Yrsupen| DUR 


a 
À DI- NAME. Wod., | PER CENT. 
2 BND | Oot. 29 | Yigrpgp. kim m 

Electric Railways and Tramways— Continued. | 8 s. d. ' Telephones. £ s. d. 
St. |? Metropolitan Rly. Surplus Lands Stocks.| 59 —61 |410 O |F-L, Aug Aer Telephn. & Tel h. Cap. St....... 124 —126/6 7 0 : 
St. Do. 3j per Cent.Preference..........| 78 —80 |4 7 6! Feb, Aug Coll. Trust $1 050 4 per Cent. Bds.| 91 —93 | 4 6 0 | Jan, July 
St. |) Do. 34 per Cent. " A" Preference.... | 76 —78 |4 9 9| Feb, Aug Do. 4% Conv. Bonds 1936.......... 319 3 T 
St. |! Do. 3i per Cent. Convertible Pref.....| 76 —78 |4 9 9 | Feb, Aug AE ^-Portug'se Tel.5% Ist Mt Db. Stk. s oe 416 O| Mar, Sep. 
St Do. 3$ per Cent. Debenture Stock.... 63 —85 | 4 2 6| Jan, July S 5/0 | Cris  elephone......... een nnn § 0 0 August 
St. |3 Do. 3 = r Cent. “ A " Deb. Stoc 8 —82 4 6 0 jan, jal .. | 59% | Cuban Telephone 5% Ist Mt. Con. Bds... 512 0 2. 
St.| .. | Metropolltan District Railway Ord..... 314 —311 ss eb, Aug 1' 0/7: | Monte Video Telephone Ord... eue #—14 |513 0 Nor. 
St. M Do. 4d First Pref..... ee oonesene 5 7 0 Fx b, Aug l 0/6 Do. 5 per Cent. Pref vec ít0»292895»t956 1 5 14 3 May, Nov 
St. |3 Do. Assented Ext. Pref, (Int. Guar. by .. | 44%| New York Telephone Co. 30 yr. Bnds...., 986—994 | 4 10 6 ; 
Und. Elec. Rlys. Co. of London, Ltd.)| 74 —76 |412 0 | Feb, Aug 1; 1/41] Oriental: i... o cers ds cides sux e. 14-2 5 0 O | April, Oct 
St. | 3 Do. 3 per Cent. Consoltd. Rent-chatge; 69 —71 | 4 4 6| Jan, July 1| 0/73| Do. 6 per Cent. Cum. Pref........... 14—12: |416 O | April, Oct 
St. | 4 Do. 4 per Cent. Midland Rent CREO 94 —96 | 4 3 3 Jan, jury St. 4% Do. 4 per Cent. Red. Deb. Stock...... 86 —88 |411 O| Jan, Juy 
St.| 4% | Do. Guar. Stock 4 per Cent........... —84 | 415 O| Mar, Sep | St) 44% Telph. Co. of Egypt 44% Db. Stk. (red.)..| 93 —97 |412 9| Jan, July 
St | 6 Do. 6 per Cent. Perp. Deb. Stoke 136 —139 | 4 6 O0 | Jan, July 6/0 | United River Plate Ord. | to 270,000....; 6#—6% | 516 0 july 
St. 4 Do. 4 per Cent. Ditto . oe e.. 92 —94 4 5 0 Jan, July $ 2/6 Do. 5 per Cent. Cum. Pref... ecce 5 E 4 11 0 une, 
1| 8;d. | Potteries "Electric Traction Ord...... &—* 18 0 O| April, Oct | St, 44%] Do. 4k Deb. St. Redeececccccccccee, 1014—103}| 4 7 0 | Jan, [viv 
Du. per nt. tock. May, Nov i i 
1 n S. Met. A Trams & Ltg. 6% Cm. Pref. 11 8 0 0 diim 5 | 3/0 | Elec. aane choke oli ed Pref.) 3—4 |612 0 
St. Do. 4 per Cent. Deb. Stock.......... 68 —72 |511 0 | Jan, July | 10 | 2/0 | Globe Telegraph LT mcus el sotesi Ido: Ss 6:5 an, Jj 
| ga | Underpo cis Rr Lon She e eol 90 10 | 3/0 | Do. 6perCent. p o s 114-128 | 4 18 0 | SpDcMr]a 
ee Do. 6% n. S. (with Coup. 12 . es —90 6 12 0 e, H Lj P] 
.? | Yorkshire (W.R.) Elec. Trams, Ord.-... - NE teak ee Colonial and Foreign Electric 
1/6 | Do. 6 per Cent. Cum. Pref...........| 3174. | 3 15 2 E: Railways, Tramways, &c. 
St. | 44% | Do. 44 per Cent. Ist Debs...........| Bl —85 |5 6 0 | Jan, July 5. 28 Anea penine do CUTE Ist Pref...... 44—4i | 5 2 6| Api, Oct 
5| 2/9 | Do. 54% Cum. 2na Pref......... Mrd kk 6 4 OJ Jan, July 
| Electric Manufacturing, ME St. 1% Do. 4 s Deb. Stock....... ERTE 914—934 |4 5 6| June, Dec 
St, "Vs Anchor Cable Co. 44% Deb. Stock, 99 —101!4 9 0 = St./ 4 Do. 4 0, Deb. Stock: sod ovuo miae HRT, 411 3 

l 4$ | Aron Electricity Meter Ord........ e. h— 714 0 S St. A Do. 5% Deb. Stock................ 984—1004) 4 19 6 i 

1| 0/73) Do. 6% Cum. Pref.......... nine] 4-5. |214 O| April,” Oct | 55 5% | Auckland Elec. Trams, 5% Deb. (red.)..| 100 —102 | 4 18 O| Jan, July 
100! 5% Do. Ist Mort. Con. Dbs...... esee 834 41516 0 m 5| 4/0 | Brisbane Elec. Trms. Invest. Ord....... 74-75 |5 1 0 May 

] VT Automatic Telephone Mfg Co 65 Cm. Pf.) la—l& 15 1 6 S 5j 2/6 5 per Cent. Cum. Pref... ........ 5 —5k |411 0| May, Nov 

1| 1/45 tBabtock & Wilcox Ord......... eee 23-3 15 6 9| April, Oct | St} 41%] „Po 4% per Cent. Db. Prov. So eae 99 —102 |4 8 6 | Jan, July 

o] «Do. Prel 5i seer sac ids cane EN láà—lhk 4 50 m St. | 8% British Columbia El. Rly. Db. Ord.. 120 —124 | 6 9 0 | Mar, Sept 

5| 4/0 | British Insulated & Helsby Cables Ord... 8 —af 518 0 uly, Feb St. EE Do. Pref. Ord. Stock .............. 108 —112 | 5 7 O | May, Nov 

5| 3/0 . 6perCent. Pref....... eere 6 —6b i412 0; Jan, July St. | 9 Do. 5% Cum. Pref. Per. Stock ...... $9 —102 | 4 18 O; Jan, July 

St 44% pe 5, per Cent. ist Mort. Deb. (red. J; 100 —103 4 7 6 Jan, Tuy 40 4 K} roe 4 per Cent. Ist Mort. Dbs esc ont 97 —100 4 10 0 April, Oct 
St. | 5% 595 Mort. Deb. Stock ..... e.ees| 100 —103 | 414 9 * 100 4j?5| Do. Vancouver Power Debs......... 100 —104 |4 6 6, Jan, 

0/2, British L. M. Ericsson Mfg. Co. 6% Pf.. i—1t 5 6 6 ae St. 4470 Do. Us Perp. Con. Deb. St......... 83 —92 |4 12 3 "m. 

St. 44% British Thoms’ n-Houst'n 44% ist Mt. Db. 92 --95 |4 12 0 | Mar, Sept St./ 5 2 Buenos Ayres Lacroze Trams Ist Mt. Db.| 79 —101 | 4 19 0 | Mar, Sept 

| 3 British Westinghouse 10 per Cent. Pr s til " Feb, Aug | "| 6% Buenos Ayres Port & City Tram, Ist 

100 6% Do. 6 per Cent. Prior Lien. Dbs. en 100 —103:/ 5 16 6 " Deb.-Stock cras Era CEPR Ras 87—91 6 12 O | Feb, Aug 

| St.| 4 g ' Do. 4 per Cent. Mort. Deb. Stock.. 66 —69 |516 0 Jan, July 5! 2/6 |tCalcutta amways (1 te R 610)...... 6 —6i | 5 15 6 | Mar, x 

St. | 5% | Brush E Eng. Co. Prior Lien Deb. Stk. 704 —754 | 6 12 0 * 5 2/6 | Do. 5 per Cent. Cum. Pref .......... | 5—95] !415 0| Jan, July 
St. if. pe Do. 4476 Pere: Ist Deb. Stk......... 35]—401 11 2 O | Mar, Sept | St p Do. 44% Ist Deb. Stock (red.)......; 96 —99 |411 O; Jan, July 
St | 44% Do, Perpetual 2nd Deb. Stock ......| 23 —27 11613 0 Jan, July 1j 1 Cape Electric Tram Shares ...... | —# (6 2 0! - 

J 10/0 | podre Con. Ord... «ovr nues 11—11|6 8 0! Jan, July 5! 1/3 | Clty of Buenos Ayres Trams Co.(1904)Sh, o9b—5 413 0 | F,My, AN 

na Do. "ed Ce; t. Cum. Pref........... 5 —5l | 415 0 ns Tu St.| 4% | Do. 4 per Cent. Deb. Stock.......... 92 —97 |4 3 O | June, 
St Do, 4] per Gent. Ist Mort. Debs. (red.)] 96 —99 | 411 0| Nov, May | 2%) 5% Colombo Tr. & Ltg. 5% Ist N MC Db. os 904—944 | 5 510 | May, No 
sti na Castoer Kellner Aika, Cos poetari] IM CB | 2 19 9 | May, Nov |o | xcu De | eee G16 Fa A 
(211 . . per Cent 1 or eb. (r — 4 5 9| Feb, u BOS sc dvo ssawre cernes xd e ui 
vC. | Consolidated Electrical Co. Ord... ...... Ped T x TA 8 | 100; 59; | Hone Kong Trams. Co. 5 per Cent. Ist 
.. | Consolidated Signal Co.....- SON PME A-H H April, Oct Mort. Debs. ...cceccceccvescuccecs 87 —92 |5 b 6| June, Dec 
0/71; Do. Oper Cent Pref....... eee k-i |716 O| April, Oct 1; .. | Kalgoorlie Elec. Trams,, Sh — 347722 T Ma 
100! 9% | Crompton Sd 5 pei Cent. Mos Mort: st. | Pi Do. 5 per Cent. “A” Deb. Stock.... 85—90 | 5 11 O | Jan, Juir 
| Debs. (red : 60 —65 |317 0| Jan, July St. | 3% | Do. 6perCent. B Ditto. iss ...| 10 —20 115 0 0} Jan, July 
.. | Dick, Kerr Mos fo t aee A a HN h—& C00 Sept. 1: 0/7:| Lisbon Elec. Trams. Ord..... TP 1 —i} | 416 0 July 
| 0/7: | fDo. 6 per Cent. Cum. Pref.......++-- i—i |2 9 0 Sept. 1/0/75} Do. 6 per Cent. Cum. Pref........... ]li-1& |5 2 0 Jan, July 
| oe Edison & Swan United ( s ‘Shep 3 pd.) i is Feb, Aug St.| 595, | Do. S5perCent. Reg. Mort. Debs...... 91 —yo |5 4 0| Jan, July 
we | Do (£5paid)....-.. een 143—114 M. Feb, Aug 5! 3/0 | Madras Elec. Trams. 6°, Cm, Pref. ....|  44—:4 | 5 17 O0 | Mar, sept 
St.| 4% | Do. 4perCent. Mort. Deb. Stock (red.)) 53 —62 | 6 9 O| June, Dec | St! 5% Do. Slo Deb. Stock soo eese 101 —103 | 4 17 O | Jan, July 
| St. | 5% | Do. 5per Cent. 2nd Deb. Stock......| 63 —63 |? 7 Oj Mar, Sept. S 5% |«Manaos Trams & Lt. Co. 5% Debs....... 87 —89 | 512 0, Jan July 
l ^o | Electric Construction (o MEER PES e| ~k 17 56 July ee | 5% p Manila Elec. Ry. $1,000 Gold Bonds....| 964—980 | 5 1 6 | Feb, Aug 
I| 77. | Do. ud Cent. Cum. Pref........... t —ls5 | 611 9] Jan, July 100 sik ie Mexico Trams. Co. Com. St............. 79 —83 | 4 4 3 |F My AugN 

St. | 4% | Do. 4perCent. Perp. Ist Mort. Debs..| 78 —81 | 418 9| Jan, July [io ?9 | Do. Gen, Con. Ist Mrt. 594 Gold Bds..| 771—824 6.1 6 | Mar, Sept 

10| 6/0 | General Electric 6% Cum. Pref......... 94—10} 5 17 O| June, Dec 100; 6% Do. 6% 50 yr. Mort. Bds........0.00- £1 —83 | 616 O | Jan, y 
St.| 4% | Do. 4 per Cent. ist Mort. Deb. St.. 88 —93 | 4 6 O| Mar, Sept | "t | 44% Montreal St. Ry. Sterling 4 per Cent. 

5| 5/0 | Henley's Telegraph Works Ord... ... ...| 12—13 | 5 8 O| Feb, Aug Debs. (1922) (Nos. 601 to 2,000) ...... 97 —99 |411 O; Feb, Au 

2/3 . 4] per Cent. Pref... sees 4—54 |4 9 O|Feb, Aue | St | 44%) Do. do. (Nos. 1 to 4602)........| 99 —10114 9 0 ss 
44%!. Do. 4 per Cent. Ist Mort. Deb. Stock../ 191 —103 | 3 17 9 | Mar, Sept 1.0/7: | Perth Elec. Trams Ord............,.... 14—14 |4 0 0 May 

10| S/- | India Rubber Gut. Per., &c., Works Ord.) l3t—l4b '5 S 6 | Feb, Aug 5, 3/0 | Rangoon Elec, Trams. & Supply Co. 6% 

10! 5/0 | Do. 5 per Cent. Cum Preleseccsises 9}—104 15 0 0 m Cum Pt ROO iia wacnate bane wee are NONE 5 —5bh |510 6 | Jan July 
100| 4% | Do. 4perCent. Debs. (red.).. ......-- 96 ~9) |4 | O | April, Oct St.| 44°] Do. 442o Ist Mort. Deb. Stk......... 91 —96 1413 9| Jan July 

1| «+ | National Elec. Construction Co.......+. —i s April ` 100; $1¢ | Rio Janeiro Tram, Lt. & P, Co......... ws Que F,My,Au N 

1| ++ | Richardsons, Westgarth & Co., Ltd., Ord. M — ee ov Pron o Do. 30 yr. Gold Bnds.............. 984—190}} 4 19 6 | Apl, 

.. | Do. 6 per Cent. Cum. r o eios ~j de May, Nov | 199 $76 SO yr. Mt. Bnds............. e] 884—901 | 5 10 6| Jun, 
$t.| 44% Do. 44 per Cent. Perp. Deb. Siock.. 6 —e3 |7 3 0/ Jan, July |!99 $2} | Sao Paulo Tramway, Lt., Power........ e " . 
«+ | Simplex Conduit 6 per Cent. Cum. Pref.. 4—5 |, vi ..| 5% | Do. 5perCent. Ist Mt. $500 Db...... 100 —102 | 4 :8 O | June, Dec 

12| 12/0 D aig d^ Construction & Maintenance. 37 —9 | 6 4 9, Mar, July St. | 5% Do. 5 per Cent. Perp. Cons. Deb. Stock 38 —101 | 419 0 m 
100 1% hee Deb. Bonds (1909). . 96 —98 41 6 | Jan, {uy 100; 44%] Toronto Ry. Co. 1st Mt. 44% Ster. Bnds.| 97 —99 | 411 0 Feb, Aug 

1 e li E E 151—115: 1512 6 : 

, 1| 0/6 Do. T Gente “ion Ca Preference. j liis i 4 15 3 | Colonial & Foreign eue y Supp! y, &c. 

t. per Cent. non-Cum. Preferr = b ij t 
St. 12 Do. 4 per Cent. Ist Mort. Db.Sk. (red. j 96 —98 |4 1 6o | June, Dec s af ABa ee only CeCe AES *| 102584 1 j^ e n "d 
(0| 4420, Do. 44 per Cent. 2nd Mort. Deb. (red.) 103 —105 | 4 5 9 | June, Dec | “10! 6/0 | Bombay E.S. & T. 6% Cum. Pref. .... 101—111 | 5 4 0 » 
100| 5% | Do. 5 per Cent. 3rd Mort. Debs. Scrip. Us) 414 3 a 2, A js *' July 

2 iy Pret St. | 4$%| Do. 4i per Cent. Deb. Stk. (red) . —96 |414 0| Jan, 

10| 12% TT White & Co. 6% Cum. Fret....... 141—151 | 712 0 t 100| 5% Do. 5 per Cent, 2nd Mort. Deh St d 96 93 |8 1 O m 

St. | 4% | Willans & Robinson 4 per Cent. Ist ud gT 5 5/0 | Calcutta Elec. Supply Ord..... Ru 74-74 | 510 0,| April, Oct 
n NAME —— € —60 i 13 6 | May, Nov oe 2/6 ee: 2^ PE m MENS E —5} 415 0 <3 
% | Calgary rower >% Ist Mort. Bnds.. 1—93 |5 7 0 ve 
Telegraphs. 100 $11 Canadian Gen. Elec. Co, Com. St.......| 105 —110 | 5 16 O oe 

10| 9/0 | Amazon Telegraph ...--+sseeseees ica 6l—7} |510 1 une, Dec [ 100) $34| Do. S Cm. PL Stock s.<4 4 e e chon 117 —122/ 5 15 0 oe 
100} 5% | Do. Sper Cent. Debs. (red.)..... weasel 95 —97 15 3 01} Jan, July f 100| 5% | Castner Electrolytic Alkali Gone U.S.A.) 

St. aa tAnglo-American Telegraph Ord.........| 62 —05 | 6 3 0| F,My,Ag,N Ist Mort. Stl. Debs. ......... ees 96 —100'5 0 O ; Jan, July 
St. Do. Preferred ..esceees n UP 101—105} 514 O | EMy,AEN | St.| 814 | Cond.Gas.Elec.Lt&Powerof Baltimore St | 109 —112 | 5. 7 0 d 
St. 30/0 Do. Deferred... ccce nn 231—230] 5 4 0 F,MyAgN ]St., 83 Do. 6% Pref. St. (Cum.) ........ e. 110 —113 | 5 6 0 et 
St. | 4% | Commercial Cable 4 per Cent. Deb. Stk.. 79 —8l 418 9 | n,Ap,Jy,O 44% Do. sl (000 Gen. Mort. 44% Gd. Bds. . 931—954 | 4 14. 3 oe 

10 6/0 tCuba Submarine Ord... een 8t—9$ '6 10 0 Feb, Aug f.. | 9% Elec. Development Co. of Ontario $500bds 92 —94 | 5 6 0 s» 

10 10/0 , fDo. Preference 10 per Cent... s. eres. 144 -15£ 16 11 0 Feb, Aug [St 95 | Elec. Supply Co. of Victoria 5 per Cent.| 

5! 2/0 ! Direct Spanish Ord... .. i eene 3]—3 , 5 6 8 | April, Oct lst Mort: Deb. Stosse cres res ...j 876—904 | 5 10 0 | Jan, July 

ja 4/0 | Do. 10 per Cent. Cum. oy ON 6}—7$ | 618 O0 | April, Oct 1/0/92 | Indian Elec. Sup. & Trac. Co... ..... "NE &—HH |4 310 . 

2/0 | Direct United States Cable........ eee 64 —71 | 512 0' Ja, Ap,Jy.O Kalvoorlie Elec. Power & Lt. Ord....... 4.3 D May, Nov 
hs 4$"o' Direct West India Gani 442o Re. Db. (rd.) 93 —102 ' 4 10 O , June, Dec 1| 0/7: | tDo. 6 per Cent. Cum. Pref........... i—i? 14114 6 April, 
St. | 25 U t Eastern Ordinary. + sesser nennt 127 --139 5 8 o | JaMy,Jv,.O [St | sl} Kaministiquia Power Co. Cap. St.......| 133 —139 ; 3 12 6 oe 
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NOTES. 
PES A 
Taxation of Radio-Telegraphic Time Signals. 

IN our correspondence columns this week we publish a 
letter of protest written by Mr. F. Hopre-Jones to the 
PosTMASTER-GENERAL in regard to the suggestion that 
radio stations for receiving time signals from Paris and 
elsewhere shall be taxed. Indeed, it is more than a sug- 
gestion ; for licences will not be issued until the point is 
decided, though meanwhile applicants are being authorised 
to proceed with the installation of their apparatus, but only 
on condition that they make a deposit of three guineas, and 
that they will undertake to conform to the requirements 
of the licence when issued, or to dismantle their apparatus 
without delav should they find themselves unable to accept 
the conditions. We must confess that this policv on the 
part of the Post Office seems somewhat unwarranted, and 
we presume it is prompted by the idea that such receiving 
stations will compete with the service at present available 
by ordinary telegraphic means from Greenwich. Not only 
does such a policy seem unwarranted, but it appears to us 
to be decidedly injudicious. The reception of such signals 
is becoming increasingly easy, and if regulations are drawn 


up which are irksome people will merely take advantage of ' 


and W. K. Lewis. Illus.... 186 
point. 


the means at their disposal for evading the law. This 
would be quite easy to do. The amusing part of the pro- 
posal is that people are to be taxed for services supplied by 
another country—services, that is, which the Government 
of this country have not had the foresight to provide. 
such signals are not to be received on land without taxation 
why should there not be a similar tax on board ship ? Later 
on, perhaps, some ingenious individual will devise a plan 
for obtaining the time accurately from the sun and stars 
with no trouble to the observer. In such a case will there 
also be taxation ? The matter seems to us to be petty and 
absurd, and we trust that the PosTMASTER-GENERAL wil] 
not persist in it. The worst of making laws of this kind is 


that the best citizens are encouraged to break them from 


their very unjustness. The Motor Car Acts are a case in 


anh c Dore eta 


The Supply of Electricity to Railways. 

ON another page of this issue will be found some details 
relating to the electrification of certain of the London & 
South-Western Railway Co.'s suburban lines. The work 
of conversion has already commenced, and it is hoped that 
what is known as the Kingston Roundabout line will be 
operated electrically before the end of 1914. Of startling 
electrical and engineering features this scheme possesses 
none. Ordinary 600-volt continuous-current traction with 
& third rail is to be used, supply being obtained from 
& special generating station again working on the usual 
three-phase system at 11,000 volts. Sub-stations for trans- 
forming and converting purposes, again on the usual plan, 
are to be erected along the line at convenient points. It 
would therefore seem that there is really little to say about 
this scheme except to hope that it will go on and prosper. 

But while giving voice to this pious aspiration we may 
at the same time utter a word of disappointment that the 
work is not being carried out in another way. For we feel 
it was entirelv unnecessary to add still another generating 
station to those alreadv existing in the inner and outer 
London areas. Besides, this particular station is not to be 
of any great size; 30,000 kw. is given as its capacity, and 
the load which will be imposed on it and its eight sub- 
stations will not for some time to come be anything verv 
extraordinary. We feel, indeed, that this is eminently 
a case where it would have been much better to obtain the 
supply required from an already existing station than to 
burden a new scheme from its inception with unnecessary 


capital charges. 


If 


mU en 
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‘of energy for their operation from an outside source. 
it stands to reason that a supply companv operating on a 
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AFTER all this is, perhaps, more a question of finance 
than engineering, though the fact that certain under- 
takings are specialising in electricity supply might certainly 
presuppose that they would be likely to do the work better 
than a railway, whose special business is the handling of 


traffic. 
qucstion, and to over-capitalise a scheme may be to con- 


demn it. Apart from engineering reasons, then, it may be 
found that these electrified lines do not earn interest on 
the capital expenditure, and we shall then be told they are 
a failure. So they will be, but a failure that might have 


been prevented under certain conditions bv taking a supply 
For 


sufficiently wide basis can offer much more favourable terms 
for a railway load than a railway company can expect to 
obtain from a station of its own with a capacitv of only 
30,C00 kw. 


sunl 


ANOTHER Paper in this issue is relevant to this subject. 
Some weeks ago we published/u Paper by Mr. H. M. HoBART 


" “in which the importance ót*tfie price paid for the supply to 
" railways was emphasised. 'He took a special case to show 
‘that the choice of purchased versus generated power might 


mean Just the difference between success and failure. Now 
Mr. A. H. Bascock, in a Paper recently read before the 
American Institute of Electrical Engineers, shows that 
there are cases where electrification, whatever the system of 
supply, can never be successful. To some this may appear 
a work of supererogation, for it may be argued that there 
are cases where even a steam railway cannot be successful. 
Nevertheless, such railwavs have been built, not because 
they would earn their keep, but because they were necessary 
for the good of the community, and the losses on them 
could be set off by profits on other routes. This, however, 
cannot be taken as an argument against railways in general, 
or against electrification in particular. Indeed, electri- 
fication is generally not undertaken to save monev, but 
to increase the earnings of a route. But this, again, is not 
an argument for spending more money on the conversion 


than is absolutely necessary. 
———— 


Electrical Finance at Leicester. 

Tue attitude of the Local Government Board inspector, 
tcwards the progress of municipally owned electricity supply 
undertakings is not generally one that we admire. There 
is tco much of the official outlook in its composition com- 
bined with a want of realisation of the fact that such an 
undertaking is, or ought to be, carried on as a trading con- 
cern. We say is, or ought to be, because at the present 
time the undertaking at Leicester seems not onlv to fall 
short of what might be expected in an ideal town, but also 
to lack that ordinary business-like enterprise which every 
trader should possess. It is, therefore, a pleasure to find 
that for once Mr. Ross Hooper has recognised that a 
municipally owned electricity supply undertaking is a com- 
mercial concern, and that he has made some verv pertinent 
remarks on the methods of finance emploved at Leicester. 
Perhaps, after all, the L.G.B. inspectors are trving to steer a 


But finance is, at any rate, the determining. 
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middle course, and, while believing that à moderate amount 
of business method is an advantage, find too much and not 


enough equallv anathema. 

LEICESTER, we may remind our readers, is one of those 
places where there are two stations, one of which exists for 
supplying the tramways, though &t the present time both 
the stations at Leicester are under the same control. The 
one at Lero has a capacity of 5,500 H.P., which allows a small 
margin for contingencies, while the one at Aylestone has a 
capacity of 1,000 H.P., and is very lightly loaded. It is 
equipped, too, with almost obsolete plant upon which the 
loan has not been paid off. Nevertheless, the Leicester 
authorities are not satisfied, and are asking for a loan cf 
£52,350 to buy additional plant for the Lero station. The 
matter is further complicated by the fact that the accounts 
of the two stations are kept separately, and there is at 
present a balance on the Aylestone capital account. Per- 
haps the least said about such a state of affairs the better. 
It is certainly not business, and had similar methods been 
employed by a privately owned concern we should have 
pointed to the Bankruptcy Court as its destination. But 
that is the state of things at Leicester. It is regrettable, 
and the only thing that remains is to do all that can be done 
to improve matters. The obvious course is graduallv to 
discard the Avlestone station, to write off the value of the 
plant installed and, as far as possible, to start afresh at 
Lero. This being so, we are glad to read Mr. Hooper 8 
statement that until the finances of the Avylestone station 
are cleared up and the loan on the obsolete plant paid off 2o 
further loan will be sanctioned. This may so encourage 
Leicester as to cause it eventually to take its proper place 
in the electrical world. But we have our doubts. 


An Ultra-Violet Light Fallacy. 
From time to time we have protested against the dis- 

torted scientific information that is served up bv the daily 
Press for the consumption of its readers. Our attention 
has now been drawn to another example of this species of 
news, which is, perhaps, the more glaring as it suffers under 
the suspicion of partisanship, while it may be pointed 
out that as a fallacy it has been exposed not once but many 
times by scientists of undoubted reputation. The matter 
to which we refer is contained in a recent issue of the 
“ Birmingham Daily Mail.” where a short account is given 
of a lecture by Prof. Vivian Lewes. The lecturer appa 
rently emphasised the dangers of bad lighting, while 
reference was also made, quite properly, to the importance 
of a desirable arrangement of lights. This is quite 85 it 
should be, but there follows an interview with 4 
Birmingham oculist. A great deal of this interview is also 
quite without objection; but then comes the sting. for, in 
concluding, the opinion is expressed that incandescent pas 
is less hurtful to the eves than the electric light on account 
of the ultra-violet ravs in the latter. Now the average 
person, of course, knows nothing about ultra-violet rays, 
but the mere sound of the phrase is sufficient to give rise to 
alarm. We mav, however, refer those who wish to back 
their denial of this incorrect statement with definite 
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Automatic Telephone Exchange Completed.— The auto- 


argument to a report by Mr. E. TREACHER CoLLINs on the 
electric lighting of the House of Commons (Parliamentary 
Paper 122, 1912). Here it was definitely shown that no 
danger of this kind is to be feared, while Mr. H. E. Ives has 
also pointed out that the ultra-violet radiation from a 
p is less than one-third that found in daylight. 


— — G aaa 

Sir William Preece.— We very much regret to announce the 
death of Sir William Preece, K.C.B., F.R.S., which took place 
at Carnarvon at 12:15 a.m. yesterday. Sir William was in his 
eightieth year. As this news came to hand so late, we must 
defer an account of his distinguished career until next week. 

Nitrogen Filled Metal Lamp.—An illustration of a 5,000 c.p. 
half-watt lamp in the '* Electrical World” shows a pear- 
shaped bulb with metal cap, which according to the stated 
reduction represents a lamp 18 in. from cap to bulb tip and 
]2in. across the bulb. This particular lamp was made 
especially for the recent New York electrical exhibition, and, 
it is stated, does not necessarily represent the ultimate com- 
mercial form of this type of lamp. The filament appears to be 
in the form of a cage suspended from a small crown setting, and 
is fed by multiple leading-in wires. 

Underground Mail Tube System.—It is reported that an 
American system of magnetically operated tube conveyers for 
carrving Post Office mail sacks was demonstrated last Monday 
by the Electric Carrier Co. of New York. A demonstration 
plant costing £12,000 had been erected in New Jersey. The 
Press attended the demonstration, also an official selected by 
the American Post Office. Steel cylindrical carners weighing 
1,200 lb. are propelled in a 36 in. steel tube by a magnetic induc- 
tion system controlled from a distant push button operating 
desk. During the demonstration each car loaded with 1,000 Ib. 
of sand moved forwards and backward ard crossed points at 25 
niles per hour. On a level stretch a speed of 100 to 200 
miles per hour is claimed. The headway given to each car is 
considered sufficient if it is 15 seconds. The cost of the system 


tungsten lam 


is estimated at £10,000 per mile, and cost of maintenance 5 per 


It is intended by capitalists to transport the apparatus 
to this country with a view to putting it before the G.P.O. 
Railway Accidents due to Signalling Systems.—According 
to a table which appears in “The Times Engineering Sup- 
plement" the number of railway accidents caused by over- 
running signals amounted, during the period 1902-12, to 17. 
Other columns in the table indicate that there were, during the 
same period, 61 accidents due to irregular block working, and 
2] more to signalmen's faults. Failure of signals accounted 
for 8 acc dents within the same period. Thus for the 10 years 
ended 1912 the railway accidents in the United Kingdom, due 
to over running signals, and due to the signalling system itself, 
reached the number of 137. The total number of accidents due 
to all causes in this same period is given as 258, making those 
due to the causes first mentioned well over 50 per cent. of the 
total. As regards irregularities in the working of the block 
signal system. the accidents due to this cause have been 
reduced to exactly half during the last five years, owing to the 
introduction of an improved system and the employment of 
track circuit signalling. Accidents due to over running signals 
have not materially altered in numbers, despite the fact that 
many simple systems of cab signalling have been brought for- 


ward from time to time. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Latakia—Palura ............... .. May 26,1910 .. — 
Scalamova—Samos ............... April 21, 1912 — 
Marmariza—Rhodes............... April 21, 1912 — 
Poulocondore—Pentianac......... July 5, 1912 — 
Jamaica— Colon ....... oiko diu pU June 9, 1913 — 
Oran—Tangier ..................... Oct. 6, 1913 — 
Singaradja—Ampenan ............ Oct. 5,1913 .. a= 
Pernambuco—Ceara ,....... ...... Oct. 20,1913 ... Nov. 1, 1913 
Ceara—Maranham .................. Oct. 20,1913 ... == 
Mole St. Nicolas—Portauprince Oct. 27, 1915  ... = 
Cayenne—Salinas emesse.. Oct. 30, 1913 — 
Nov. 3,1913 — 


Puerto Plata—Martinique  ...... 
Chio — Smyrna e99oc2*9€9* [EMT FENEEA) 


Nov. 1, 1918 


.* c 
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matic telephone system installed at Hereford has now been 
completed, and will be taken over by the Post Office before 
theend ofthis month. The exchange is on the Lorimer system, 
and consists of five switching units with a capacity of 100 
lines each. Each of these units can deal with seven simul- 
taneous outgoing and incoming calls, which is sufficient to 


meet the demands of Hereford. 


Current Topics. 


Subjects of current interest dealt with in this issue include 


the following :— 
Mr. H. H. Broughton contributes an article on '* The Kathode 


Ray Oscillograph and its Uses " (p. 171). 


We give abstracts of the inaugural addresses delivered by Prof. E. W. 


“Marchant and Mr. W. B. Woodhouse before the Manchester (p. 166) 
and Yorkshire (p. 183) sections of the Institution of Electrical 
Engineers, respectively. | 

We publish a special section dealing with the progress that has 
been made in the design and employment of electric heating, cooking 
and lighting apparatus (p. 189-220). 

The abstract of Mr. H. T. Herr's Paper on '' Recent Develop- 
ments in Steam Turbines " is concluded (p. 168). 

An account is given of the progress that is being made in the 
electrification of the London & South-Western Railway Co.'s sub- 
urban lines (p. 174). 

We give an abstract of a Paper read by Mr. A. H. Babcock before 
the American Institute of Electrical Engineers on '' Mountain 
Railway Electrification " (p. 175). 

We publish an article on *'* A Crystal Contact Disturbance Pre- 
venter for Radio-Telegraphie Receiving," by Mr. L. W. Austin 
(p. 176). 

Companies Meetings and Reports.—-Mectings of the Delabole 
Electric Lighting & Supply Co., Delagoa Development Co. and 
Paraguay Central Railway Co. are reported, and the dire:tors’ 
reports of the Brazilian Street Railway Co., Edison & Swan U.ited 
Electric Light Co., West India & Panama Telegraph Co. and Western 
Telegraph Co. are abstracted (pp. 197 and 198). 


PERSONAL. 


Sir Joseph Wilson Swan. F.R.S., the co-inventor with Mr. Thomas 
Alva Edison of the incandescent electric lamp, celebrated his 85th 
birthday at his residence in the Surrey hills on Friday last week. Sir 
Joseph continues to take a keen interest in scientific progress. and is 
often engaged in his laboratory in working out new problems in 
chemical and electrical science. He was born at Sunderland on 
Oct. 31, 1828, and as far back as 1860 had succeeded in making an 
electric incandescent lamp with a carbon filament of high resistance, 
The first public exhibition of the lamp was not made till February, 
1879. The history of the incandescent lamp will be familiar to our 
readers. as will also the miners’ safety lamp with which Sir Joseph's 
name is associated. His other inventions in electrical and electro- 
chemical fields are also well known. It was as far back as 1894 that 
Sir Joseph was elected a Fellow of the Royal Society, and many other 
distinctions have since been conferred upon him. He is a past 
President of the Institution of Electrical Engineers. of the Society of 
Chemical Industry, and of the Faraday Society. He was knighted 
in November. 1904 by King Edward. Sir Joseph's portrait forms 
one of the steel plate series issued as supplements to THE ELEC- 


TRICIAN, 
Mr. C. F. Venndt, who has been connected with the Great Northern 


Telegraph Co. for more than 43 years, and has been superinteadent 
of the London station since 1876, retired from active service at the 
end of October, and Mr. L. T. Obel has been appointed as his 
successor from the Ist inst. 

Señor Ortuño has been nominated Director-General of Spanish 
Posts and Telegraphs (in succession to Senor Árminan), in conse- 


quence of the recent change of Ministry. 


APPOINTMENTS VACANT AND FILLED. 


The Publie Works Department of the Government of Bombay 
rcquire two foremen electricians. who are to act as technical instruc- 


tors. Candidates must have had experience of internal-combustron 
engines and (or) small electrical plant and instruments. Salary 
30U rupees, rising to 460 rupees, per calendar month. Further par- 


————- ES 


' to take charge of winding and adjusting precision resistances. 
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ticulars and forms of application may be obtained from the Director- 
General of Stores (Mr. H. J. W. Fry), India Office, Whitehall, 
London, S.W., by Nov. 19. See an advertisement. 

An assistant is wanted for editorial and committee work in the 
offices of an important scientific society. Commencing salarv £120 
to £150. See advertisement. | 

À switchboard attendant is wanted at Canterbury electricity 
works. See advertisement. 

A lecturer and demonstrator in wireless telegraphy is wanted for 
the Atlantic College of Wireless Telegraphy, Cahirciveen, Kerry, 
Ireland. Applications to the Principal, See an advertisement. 

London County Council invite applications for the position of 
charge shift engineers at the Greenwich generating station. Salary 
£250, rising in annual increments of £10 to £300 a year. Applications 
(on official forms to be obtained from the Clerk of the Council, County 
Hall, Spring Gardens, S.W.) by 11 a.m. Nov. 12. 

London County Council also invite applications from persons de- 
sirous of having their names placed on the panels of instructors in elec- 
trical engineering for employment as occasion requires in the Council's 
junior technical evening institutes. Remuneration, 10s. an evening 
of about two hours. Applications (on official forms to be obtained 
from the Education Officer, L.C.C. Education Offices, Victoria 
Embankment, W.C.) by 11 a.m. Nov. 10. 

Walthamstow Urban District Council require an assistant in the 
electrical engineers department. Commencing salary £150 per 
annum. Applications, by post only, to Mr. C. Sydney Watson, 
clerk to the Council, Town Hall, Walthamstow, by 5 p.m. Nov. 12, 


Mr. Robt. W. Paul, New Southgate, N., wants an experienced man 
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He also called attention to the correspondence which had taken 
place between the Institution and the Government regarding the 
qualifications of engineers in the public service. This correspon- 
dence showed that the Prime Minister was entirely sympathetic 
with the view of the Council, and had recommended that the matter 
should be taken up directly with those departments of the publie 
service which had pot hitherto been communicated with. It is to 
be hoped that these departments may see fit to adopt so obviously 
reasonable and sound a proposal. Considerable progress has been 
made with the inquiry which the Council undertook into the subject 
of the conditions that should be observed in regard to the practical 
training of young engineers, and this matter would have been 
concluded but for the interference caused by the removal of the 
premises. A tribute to the memory of Sir William White was also 
paid, special emphasis bcing laid on his connection with the new 
building. 

Royal Institution.—A general meeting of the members of this 
Institution was held last Monday afternoon, the Duke of Northum- 
berland, president, in the chair. It was announced that the 88th 
Christmas course of juvenile lectures, founded at the Royal Institu- 
tion in 1826 by Michael Faraday, will be delivered this year by Prof. 
H. H. Turner, F.R.S., Savilian Professor of Astronomy in the Univer- 
sity of Oxford, his title being '* A Voyage in Space." The lectures 
will be experimentally illustrated, and the subjects are as follows: 
The Starting Point—Our Earth, Saturday, December 27, 1913; 
The Start through the Air. December 30th ; Journeying by Tele- 
scope, January l. 1914; Visit to the Moon and Planets, January 
3rd; Our Sun, January 6th; and The Stars, January Sth. The 


lecture hour is 3 p.m. 

Post Office Telephone and Telegraph Society of London.— The first 
meeting of this Society took place last week at the Institution of 
Electrical Engineers. It may be mentioned that the Society is an 
outcome of the reorganisation of the original Telephone Society of 
London. which, as is well known, existed under the rule of the 
National Telephone Co.. and has now been extended under the 
auspices of the Postmaster-General to include members from both 
the telephone and telegraph services of ‘the G.P.O. The opening 
Paper of the session was read by Mr. A. Moir, Superintending Engi- 
neer, on *' Some Features of the London Engineering District." In 
the course of this Paper it was stated that an important feature In 
the policy of the General Post Office had been the technical education 
of various sections of the working staff. During the past three years 
259 boy messengers had been trained in electrical work and had then 
been given employment; otherwise they would have been thrown 
out of State employment. The department. working in co-operation 
with the London County Council and Polytechnic institutes. had 
arranged to pay the training fees of boy messengers and workmen i1 
cases where they were successful in the examinations, or had made 
80 per cent. of the necessary attendances. Over 1,000 workmen a 
54 boys had entered the technical classes for the present session. 
central school had also been equipped with apparatus by the Post 
Office for the purpose of instructing '* apparatus men ” in connection 
with the tracing and removal of faults. With regard to telephone 
progress, comparative figures of telephone ** density "" showed tha 
while in two localities in London there were 12 and 53 telephones 
respectively per 1,000 sq. ft. of rented floor surface. it was found that 
in corresponding localities in New York telephone development w83 
based on an average of four or five telephones per 1,000 sq. ft. In 
the course of a very complete telephone survey the anticipated 
figures for the development of the system had been estimated as 


An experienced manager is wanted for large conduit works. 
A test-room assistant is required for a cable factory in Lancashire. 


Mr. J. M. Nuttall, M.Sc., has been appointed demonstrator in 
physics in the University of Leeds. 

Mr. Nuttall entered Manchester University in 1908 with a West Riding 
major scholarship, afterwards being awarded the Heginbottom Scholar- 
ship for work in physics. He graduated B.Sc., with first-class honours 
in 1911 and was awarded a graduate scholarship. He obtained the 
M.Sc. degree in 1912. During the last two years he has been a research 
student in the physical laboratories of Manchester University. 

Mr. L. B. Hogarth, chief electrical engineer of Morecambe, has 
been recommended by the Whitehaven Selection Committee for the 
appointment of borough electrical engineer for Whitehaven at a 
salary of £250 per annum. There were 180 applications for the 
position. 

Mr. R. T. Beatty, M.A., D.Sc., has been appointed assistant- 
lecturer and demonstrator in physics, at the University, Sheffield. 

Mr. J. H. Neal, A.R.C.Sc, A.M.LC.E., has been appointed as 
teacher of electrical and mechanical engineering at Doncaster Muni- 
cipal Technical School. 

Mr. W. H. Taylor recently resigned his position as an assistant 
electrical engineer at Walthamstow to accept an appointment at 
chief station superintendent of the Government power station at 
Perth (Western Australia), and Mr. G. J. Hollyer has been pro- 
moted to the position of station superintendent. 


INSTITUTI AND SOCIETIES. 
ONS S follows :— 
: n ; wae ines. Stations. 
Junior Institution of Engineers.—At a meeting of this Institution 190183 sss. tsm uu 303 000 
held at the Victoria Hotel, Manchester, on Friday last, Oct. 31st, MOQ O 267,000 ..... 432.000 
7 E 414,000  ...... 680,000 


a Local Section, with Manchester as its centre, was inaugurated. 
In the course of the discussion the opirion was expressed that. 
although Manchester was already well represented by engi- 
neering societies. the many branches of engineering gave ample 
scope for a multiplicity of such bodies. The following were 
appointed officers of the section: Mr. C. Prichard, chairman; Mr. 
M. Hird, vice-chairman ; Mr. F. Hatch. hon. sec. 1t was suggested 
that as svon as local funds permitted the section should have a room 


and library of its own. 
Institution of Civil Engineers.—The opening meeting of the 
1913-14 session of this Institution was held on Tuesday last, when 
Mr. A. G. Lyster delivered his presidential address. The president 
dealt almost exclusively with the constitution of port authorities 
as affecting the organisation and development of ports. Before 
doing this, however, he alluded to one or two important matters 
appertaining to the general affairs of the Institution, referring in this 
section of his address to the labours of the Reinforced Concrete 
Committee, mention of which has already been made in our columns. 


At the end of the present. year the system would have an exchange 
capacity of 194,000 linea. The largest exchange installation at 
present used was of 10.000 Jines capacity. In one case. two of these 
exchanges were installed in the same building. Duringt he past year 
102.000 miles of underground wires had been laid to replace over 
head wires which had been taken down. 

Institute of Metals.— The Institute of Metals Corrosion Committee 
has now been at work for some 3} years. Under its guidance two 
reports have been published bv Dr. G. D. Bengough, who has carrie’ 
out his investigations in the Metallurgical Department of the Uni- 
versity of Liverpool. The first report, issued in January, 1911. was 
intended to give a general review of the knowledge as to the corrosion 
of non-ferrous metals both in its practical and scientific aspects. On 
the basis of this report the Committee decided to initiate an exper 
mental investigation of the cause or causes of the corrosion of con- 
denser tubes in marine engines, An appeal for funds was issued. and 
the response was sufticient to enable a two vears’ research to be under- 
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taken, which formed the subject matter of the second report to the 
Ccmmittee presented at the Ghent meeting of the Institute of Metals 
held at the end of August in the present year. The Committee have 
met recently and having obtained sufficient funds to continue their 
investigations for another two years. they have planned a further 
scheme of work which is now well in hand. The scheme includes a 
complete time-temperature survey of the conditions under which 
de-zincification can take place and a more detailed studv of the tem- 
peratures existing in their own and other condensers. Special 
attention will also be directed to the conditions under which electro- 
chemical protection can be effectivelv maintained, and in this con- 
nection a comparative study of all the principal methods of holding 
tubes in tube-plates will be carried out. A systematic series of ex- 
periments will also be initiated with a set of tubes of a copper- 
aluminium alloy, from which specially interesting results are antici- 


pated. 
Faraday House Old Students’ Assaciation.— The annual smoking 
concert of this association has been fixed to take place on Friday, 
December 5th, at the Holborn Restaurant. Mr. Haydn T. Harrison 
will preside. 

Physical Society.—The annual exhi! ition of this society will be 
held on Tuesday, December 16th, at the Imperial College of Science, 
and will be open both in the afternoon and evening. 


Union Internationale de Tramways et de Chemins de Fer d'Interet 
Local.— The list of the questions which will be reported upon at the 
18th Congress of this Institution at Budapest next year has now been 
issued. The questions are divided into 12 sections. and in the aggre- 
gate cover the whole field of tramway management. In the first 
section the influence of new modes of transport on the development 
and extensions of large cities will be dealt with. together with the 
effect of such transport on social development. The same section 
also deals with the question of fares on tramways and interurban 
railways and under this heading will be discussed the effect of the 
influence of traffic on the tixing of fares. the influence of the use of 
transfer tickets on the working results, and the question of season 
tickets and various methods of calculating their prices. The second 
section is devoted to rail corrugation, while the third section 
deals with rails and tyres. Under this heading research will be 
made to discover the best form to give rails and tvres to obtain a 
minimum rolling coefficient and a minimum wear of tvres at the 
curves. Rail and tyre profile will also be discussed. The second 
branch of this section will deal with the emplovment of special rails 
for curves. The results obtained by the employment of roller or ball 
bearings to motor vehicles and trailers and the economies realised by 
this means will be gone into in the fourth section. Section five deals 
with the personnel, and here the methods of instructing motormen, 
conductors and inspectors will be discussed. together with certain 
questions regarding tickets and the turning in of cash. The sixth 
section will decide whether any special arrangements should be 
emploved on narrow-gauge cars in order that the exchange of mer- 
chandise between them and standard-gauge cars can be effected. The 
question of dividing the receipts between the different owners of a 
jointly worked line will be dealt with in section seven. Locomotives 
for light railwavs will be dealt with in section eight, while in section 
nine will be discussed feeder cables for tramway work. This will 
include research into the specifications for armoured cables, the 
employment of aluminium as a conductor, and the probable life of 
underground cables, "Three-wire distribution systems for tramway 
work will be dealt with in section 10. Special modifications in the 
rolling stock and the way in which the energy is generated and dis- 
tributed with this system will be considered. In section 11 the 
advantages and disadvantages of various svstems of transforming 
alternating current into high-tension continuous current will be 
dealt with. In section 12 agdiscussion will take place on the facilities 
given to the public. such as indicating the car routes, covered shelters, 
barriers. refuges. platforms and supplementary vehicles at rush hours. 
The means of indicating the destination and route of the cars, either 
outside or inside the car, will he dealt with. while finally the question 
of publicity as a means of supplementing the receipts of tramways 


and light railways will be discussed. 


EDUCATIONAL NOTES. 


Northampton Polytechnic Institute (London).—-A series of six 
special lectures will be delivered bv Major W. A. J. O'Meara, C.M.G., 
on “ Business Engineering in its Legal Aspects.” The lectures will 
be given on consecutive Tuesday evenings, commencing Tuesday, 
Nov. 4. A syllabus of the lectures and other particulars can be 
obtained from the principal; Dr. R. Mullineux Walmsley, 280, St. 


John-street, London, E.C. - 
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ARRANGEMENTS FOR THE WEEK. § . 
FRIDAY, Nov. 7th (to-day). 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at 39, Victoria-street, Westminster, S.W. Paper 


on “ Experience in the Design and Working of Different Kinds 
of Fuel for Gas Producers," by Mr. G. Lygo. 
SATURDAY, Nov. 8th. 
BIRMINGHAM AND DisTiucT ELECTRIC CLUB. 
7:30 p.m. Meeting at the Swan Hotel, New-street, Birmingham. Paper 
on “ Motor Car Lighting by Electricitv," bv Mr. H. Steventon. 
MANCHESTER ASSOCIATION OF ENGINEERS, 


Mecting at Grand Hotel, Aytoun-street, Manchester, 
“ Recent Developments in Steam Condensing Plants,” by Mr. 


Paper on 


A. Scanes. 


MONDAY, Nov. 10th. 
INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS. 


6 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “ Telephone Engi- 
neering Economics," bv Mr. H. A. Smith. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at Armstrong College, Newcastle. Paver on 
“Steam Boiler Working in Electrical Power Stations," by Mr. 
J. Jackson. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
$ p.m. Meeting at the Institution of Mechanical «Engineers, 
Ntorev's-gate, St. James's Park, Westminster, S.W. Paper on 
" Modern Methods of Steam Raising,” by Mr. R. MeGroarty. 
TUESDAY, Nov. 11th. 
ScoTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at Princes-street Station Hotel, Edinburgh. 
Inaugural Address by Mr. J. A. Robertson. 
WEDNESDAY, Nov. 12th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 pam. Meeting at the University, Edmund-sireet, Birmingham. 
Paper on " The British Standard Specification for Consumers” 
Electric Supply Meters," by Mr. S. Holden. 
THE ASSOCIATION OF ÉNGINEERS-IN-CHARGE. 
6:49 pam. Meeang at Mareoni House, Strand, Lon lon. 
Paper on * Wireless Telegraphy." by Mr. W. H. Patchell. 
THe FARADAY SOCIETY. 
5-6:30 p.m. and 8:05 pam. Meeting at the Chemical Societv, 
Burlington House, London, W. — Discussion on “ The Passivity 
of Metals.” [n the afiernoon Papers will be read bv Dr, G. 
Senter, Dr. G. Grube, Dr. D. Reichinstein and Mr. H. S. Allen. 
In the evening communica ‘ions will be read from Dr. G. Se'midt, 
Dr. Max le Blane, Dr. E. Schoch and Dr. G. Schulze, after which 


there will be a discussion. 
THURSDAY, Nov. 13th 
INSTITUTION OF ELECTRICAL ENGINEERS. 
4 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Address on “ Pressure Rises,” 
experimentally illustrated, by Mr. W. Duddell, F.R.S. 


FRIDAY, Nov. 14th. 
3REENOCK ELECTRICAL SOCIETY. 

7:45 p.m. Meeting at West Stewart-street, Greenock. Paper on 
“ Electric Tramcar Equipment," by Mr. S. James. 

PuvsicaAv Society. 

8 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, S.W. Agenda: ^" The 
Thermal Conductivity of Mercury by the Impressed Velocity 
Method," by Mr. H. R. Nettleton; '' Polarisation and Energy 
Losses in Dielectrics,” by Dr. A. W. Ashton; ‘A Lecture 
Experiment to illustrate Jonisation bv Collision, and to show 
Thermo-luminescence," by Mr. F. J. Harlow. 

SATURDAY. Nov. 15th. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 

1:30 p.m. Mecting at the Royal Technical College, Glasgow. Paper 
on " Wireless Experiments," by Mr. J. R. Laird. 

N.E. Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:19 pm, Meeting at Bolbec Hall. Neweastle-on-Tyne. | Paper on 
* Centrifugal Pumps," by Mr. A. T. Thorne. 


W.C. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding. Lieut.-Colonel H. M. LEAF. 
The following orders have been issued for the current week ;— 


Monday, November 10th, A Company.— l'echnical instruction, 7 p.m. to 


10 p.m. 


Tuesday. November llth, B Company.— Techni^al instruction, 7 p. v. to 


10 p.m. 
Wednesday, November 12th, 
nical instruction, 7 p.m. to LO p.m. 


Recruits only.— Infantry drill anl tech- 


Thursday, November 13th, C Company.— Technical instruction, 7 p.m. to 


10 p.m. 


Friday. November 14th, D Company.— Technica] instruction, 7 p.m. ‘to 


10 p.m. 


Saturday, November 15th.—Head-quarters will be opened for the trans- 


action of regimental business from 10 a.m. till 12 noon. 


d 
up md 


THE VOCATION OF AN ELECTRICAL ENGINEER.* 


The proper education and training of an engineer has been dis- 
cussed at such length and so frequently within recent years that I 
feel a certain reluctance in taking for the subject of my address this 
evening one which bears, or might appear to bear, any direct relation 
It seems to me, however, that the time has come when it 
might be advantageous to look round at the vocation of an electrical 
engineer to see what he has accomplished and to make an attempt 
to determine the place he should fill in the industrial world, and of 
the steps which may appear possible to improve his status, and the 
reward he should receive for the long and arduous training through 
which he has to pass before he can be regarded as a fully qualified 
It is also opportune at this time to dis- 
cuss the subject, because the Institution has recently organised a 
system of examinations to test the quality of the candidates who 
wish to join its membership. The examination scheme has been 
designed to test the knowledge of the candidate, and to avoid as far 
as may be possible the prospective member cramming for it. Those 
who have had experience of this work know how difficult it is to 
achieve this end, especially after the examination has been in 
operation for some time, and it is the hope of a good many of those 
engaged in educational work that, besides showing ability to pass 
an examination, the prospective candidate should also give evidence 
of having passed through a recognised course of instruction in some 
The electrical engineer, like every other 
member of the civilized community, has to take a place in the social 
structure; his position must depend on his recognition of the 
position his labours take in the work of the world. On the recog- 
nition of this fact by the world at large depends his future, not only 
from the point of view of influence, but also financially, and it is 
from this standpoint that I wish this evening to take a brief survey 


with it. 


member of his profession. 


approved institution. 


of his position. 
The construction and supervision of stations for t 


he be a good engineer, but also a good man of business. 


soon get out of date. 
munity than he occupies at present. 


slowly ; but it is significant that no one who has ever been in pos- 
session of the advantages which a supply of electrical energy gives 
ever wishes to go back to any other system. The remuneration 
offered, however, to those taking up this work is quite inadequate 
to its responsibility. Besides direct evidence, which must be known 


to all, I should like to draw attention to one or two facts which bear 


on this point and which are of importance. It is a matter of common 
knowledge that successful central station engineers, in all but the 
largest cities, have in many cases forsaken their positions to take 
up consulting work, and are retained by their former employers as 


consulting engineers. It would surely be better worth the while of 


most central station authorities to have at the head of affairs men 


of experience, who would be able to do all the necessary work for 


the central station without calling in outside advisers. If this is to 
happen, it must be made worth the while of the central station 
engineer. [t is significant, also, that the salarv offered to those who 
wish to enter some of the power companies has increascd to a most 
marked extent during the last year or two, due to the fact that the 
supply of men has rapidly fallen off. I heard the other day of a case 
in the west of England where an engineer who, vears ago, had 
dozens of men on his books who were anxious to get into central 
station work now has nonc. The list of vacant positions in the 
electrical journal advertisements is more than twice as long as that 
of men wanting employment. This is a very healthy sign, and is a 
hopeful augury for those who have started in this profession. 

If the office of electrical engineer to a town or city is to become 
one of inereasing honour and importance it is essential that it should 
be filled with thoroughly trained men. To attract such men it is 
essentia] that these positions should be made tinancially remunera- 
five. One cannot expect a man of promise to be content to spend 
10 vears of his life preparing for a profession which in the end will 
yield no adequate return for his expenditure of time and money. 


* Abstract of an inaugural address delivered by Prof. E. W. Marchant 
before the Manchester Section of the Institution of Electrical Engineers 


on Tuesday last. 
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he supply of 
electric power must always provide occupation for a considerable 
proportion of electrical engineers. The ideal central station engineer 
is one who must possess a great variety of qualities ; not only must 

In the 
opinion of many the latter qualification is the more important, but 
it is mere platitude to say that if it is not combined with a sound 
knowledge of engineering principles, if the engineer is not able to 
keep in touch with all the most recent developments, his station will 
The central station engineer is destined in the 


future to take a still more important place in the life of the com- 
The use of electrical energy 


for lighting and domestic purposes has progressed, some think too 


1913. 


mne 


The electrical engineer of à town can do as much (if not more) for 
the health of the community as any other person in it; he can 
brighten the homes of the people, make them hygienically better 
places to live in; he can supply the power to enable them to cook 
their food better than most; and, in combination with the gas 
engineer, he can get rid of nearly all the smoke and dirt which 
hitherto have made large towns such objectionable places to live in. 

The electrification of reilways seems likelv to be the direction in 
which the most important developments will take place during the 
next few years. The electrical engineer who intends to go in for 
railway work has, apparently, a great opportunity. The risk, from 
the standpoint of the electrical engineer, is that the railway man 
will regard the railway side of the problem as the fundamental one, 
and the use of electricity as a side issue. In a way this is true, and 
it behoves the electrical engineer who looks on this work as his future 
vocation to recognise the fact, and to equip himself with a thorough 
knowledge of railway conditions. For this class of work the neces- 
sity of a good general engineering training is obvious; but, given 
this essential training, the field of the electrical engineer in railway 
work becomes a very wide one. As electric railways progress it 
seems certain that the position of mechanical engineer to a railway 
will be filled by an electrical engineer, and if the success that has 
attended the promotion of engineer to the position of general manager 
of a railway has the effect one may reasonably anticipate, the 
electrical engineer may regard as a legitimate aspiration that he 
should be called on to fill this great administrative position. 

The greater number of men with whom we, in the universities and 
technical colleges, have to deal find their way to the manufacturing 
firms. and a considerable proportion of the membership of the 
Institution is engaged in the design and manufacture of electrical 
machinery and apparatus. The equipment of the engineer intending 
to take a responsible position with a large firm has to be, from the 
technical standpoint, more complete and thorough than that required 
in any other branch of electrical engineering. If the practice that 
has been followed in Germany, and to a certain extent in America, 
is to come into operation here, the manufacturing firms will supply 
consulting engineers, who will advise as to the character of the plant 
that is to be used in connection with anv large scheme of power 
supply. Such positions involve great responsibility, and require 
technical knowledge of the highest order to fill them adequately : 
men of wide experience both in manufacturing and in constructional 
engineering are necessary. Let us consider, now, what likelihood 
there is under present conditions of such men becoming available. 
It is easy enough for men who have had college training to enter 
works at the present time— most manufacturers seem only too 
anxious to obtain their services—and a living wage is paid from the 
start; but the number of openings that are better paid is much less 
numerous. There is a great gulf fixed between the men who are 
“just ` on the staff and those in leading positions in a works, and 
in the long interval that must elapse before one of the first clas 
becomes eligible for the higher positions there is a period of great 
difliculty for most engineers, in which the best men feel that ther are 
wasting their time. In some cases men have left the profession who 
would otherwise have proved themselves a valuable addition to it- 
The main point that I would urge is that this condition is a di* 
couragement to many able men who might otherwise have entere: 
electrical engineering and have done much to advance it. I was 
discussing this matter the other day with a man ina good position 
with one of the best electrical engineering firms in the country, an 
he gave me his opinion that in his firm a man of initiative and energy 
might hope by the time he had reached, say, 35 to receive a salary 
of £300 a year. Of course, there are some who would receive less. 
and a few who would receive a good deal more, but I think all will 
agree that this prospect is not such as to attract into electrica 
engineering the bright minds and keen intelligence which it is 8° 
essential for the welfare of the industry should be attracted. Even 
in the early davs of an engineer's career in a works his remuneration 
is less than it should be. ] know of one firm who offer a college- 
trained man who has served his apprenticeship 30s. a week to start 
with: a mechanic who has served his time can get 50s. What 13 
the result *. The only men who go to this firm are those who want 
to get a practical experience, and are on the look out for a bettez post 
from the start. The best men leave almost at once ; the men who 
are not worth much remain. The criticism I am making does not 
apply to some works: it docs not apply as far as I am able to j udge 
to American works, though the same difliculties arise in the works 
of many German firms, The manufacturers have been in a very 
strong position in the past because the supply of trained men on 
which they could draw has been large; now conditions are changing. 
and l would urge as strongly as l can that. in order to attract the 
best type of persons into the profession of electrical enginecring the 
standard of remuneration for technical men must be advanced. 
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"The expense involved is not large compared with that necessitated 
by an increase in pay of the workmen, since the number of such 
people engaged in manufacture is relatively small. Surely it is to 
people of this type that a manufacturer must look far more than to 
any other for the progress and advance of his business, and it is of 
the greatest importance to him to ensure that such people shall be 
forthcoming in the future. The manufacturers during the past 10 
.years have been hard put to it. The keenness of competition and the 
excess of the output over the demand for electrical apparatus have 
not tended to make the business of electrical manufacture remu- 
nerative. To people under such circumstances it is useless to urge 
the principles I have quoted. Now, I venture to think, conditions 
are changing; demand is overtaking supply, and the prospect« of 
the manufacturer to-day, I believe, are better than they have been 
at any time during the last decade. It is, therefore, I hope. a 
suitable time at which to urge this matter, and to lay stress on the 
necessity of ensuring that the prospects of those entering an elec- 
trical engineering works shall be at least as good as those in any 
other branch of engineering practice. 

The branch of electrical engineering which originally gave its 
name to this Institution forms to-day a comparatively small part 
of it. The operating branches of telegraphy and telephony are 
under the control cf the Government, and those engineers engage 
in what the Germans call ‘‘ Schwachstromtechnik " possess all the 
advantages and disadvantages of Government service. As in other 
branches of the Government service, the position of its enginee 
is not as satisfactory as it might be, and the plea which has recently 
been made by one of the leading electrical journals for a fuller 
recognition of the working branch will find an echo in the minds of 
all those engaged in this work. It is to be hoped that the higher 
administrative positions in this service will in the future be more 
open than they appear to be at present to those who have a thorough 
knowledge of the technique of telegraphy and telephony. To get 
the right kind of person, the engineering side of telegraph and 
telephone engineering must be made attractive enough to ensure 
that the most able people shall think it worth while to become 
telegraph engineers. — In this connection it will be within the memory 
of all that an engineer. for whose reputation all who know his work 
have the highest respect, was recently prominently before the publie 
in connection with the Marconi affair. It was a matter for comment 
that this man was spoken of frequently in Parliament and elsewhere 
as a clerk, partly no doubt for political reasons, but mainly because 
it was the view of the people who spoke that a man receiving such a 


was mentioned could not hold the position of a responsible 


salary as w 
Nome of those 


engineer, but must be in one of inferior responsibility. 
engaged in the manufacture of telegraph and telephone material 
have recognised this, and offer advantages which are unequalled by 
any other electrical firm. The Government telegraph service now 
appears, however, to adopt a different policy. The importance of 
the service of the telegraph and telephone to the community to-day 
demands that those engineers engaged in its direction shall receive 
recognition at least equal to that given to those responsible for any 


of the other great national services. 

Electrical engineers should find a considerable field for their 
activities In electrochemical work, and one of the advantages this 
branch of engineering possesses is^"that.it is likely to be rapidly pro- 
gressive as the cost of electrical energy decreases. It is to be hoped 
that this work will not be left in the hands of those more directly 
concerned with chemical problems, as progress is much more likely 
to be rapid if the mechanical design of the plant is sound. The 
training for such an engineer should be a thorough engineering 
training combined with a good knowledge of chemistry, a curriculum 
which is provided in most of the larger technical schools and colleges. 
It remains for the users of these processes to employ the raw material 
that is being produced 

The consulting engineer has been consigned by some people to a 
speedy end as far as electrical work is concerned, his place being 
taken, as has been suggested already, by engineers employed by 
It will, however, be a long time before the consulting 


large firms. 
Consulting enginecring 


engineer finds himself without occupation. 
as a vocation can, however, hardly comes within the scope of this 
brief survey, since a consulting engineer is necessarily a man who 
has had experience in one of the branches of engineering to which 
reference has been already made. The vocation of consulting 
engineer is one of great distinction, and perhaps is somewhat akin 
to the great profession of law, which some people think our Institu- 


tion is inclined to copy. The number of people who act as con- 
sulting engineers must, however, always be comparatively small, 


and the vocation is one which must be regarded as supplementary 
to the branches of practical work to which I have drawn attention. 
I have made some attempt to classify the membership of the Institu- 
tion with a view to finding the provortion engaged in each branch 
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of work. "The classification is very incomplete, and has been applied 
to only one class, the class of Members. The thing that has sur- 
prised me has been the apparently large proportion of men engaged 
in the business of the supply of electrical power who are-amembers 
of this Institution. That, of course, is the greatest work at the 
present time; but it is one which will not, I believe, tend tó increase 
‘ery rapidly as an employment for engineers. The tendency to-day 
is towards large power stations an&:long transmission lines. Anyone 
who has seen the large power stations in Canada and the States, 
especially those operated by water, cannot but have been impressed 
by the very small number of PUSS: which stations of, say, 
50,000 kw. require. 

The first conclusion one arrives at from this classification is that 
there must be a large number of electrical engineers engaged in 
manufacturing and constructional work who are not members of 
this body. These men are of great value to an institution such as 
ours, because it is they who are really in the forefront of discovery. 
They know all about a new machine and a new design long before 
the operating engineer comes across it. I do not think the Institu- 
tion can be regarded as being to blame for this, as the Papers read 
during recent vears have dealt in no small degree with subjects which 
should interest designers, and I hope an effort will be made to bring 
men of this type into the ranks, as they cannot fail to strengthen the 
membership. A consideration of the opportunities which offer 
themselves at the present time make it clear that the electrical 
engineer of the future must be a person who can take a broad view 
of his profession, whether he be engaged in central-station work. in 
manufacture, telegraphs, railways or as a consultant; he must be 
able to see all sides of a question, He must be able to solve new 
problems along sound lines. If men of this kind are to be available 
as electrical engineers it is essential that the best type of person 
must enter the profession. Much depends on this in the future. 
Unless the electrical engineer looks to his laurels, there is a risk that 
the ` plums " of the profession may fall into other hands ; unless the 
employers, on the other hand, are prepared to offer adequate salaries, 
thev run the risk of failing to secure the best people on their staff. 
The position to-day is critical, and on the attitude of the industry 
to its engineers depends the future of the electrical engineer. The 
magnitude of the tasks that lie before him, the complexity of the 
problems he has to solve. the greatness of the results he can achieve 
are unequalled in any other calling. For the best results the best 
men should be got, and whether the best men enter electrical engi- 
neering depends entirely, or almost entirely, on whether it is made 


worth their while to do so. 
The prospects of the electrical engineering industrv at the present 


time are exceedingly good. the supply stations having recovered 
from the set back they received when the metal lamp was first intro- 
duced. The use of electricity for power is becoming rapidly more 
common, while the electrification of railways seems at last to be 
making great strides forward, The electrification of mills of all 
sorts and factories is progressing apace. The only closed field is the 
motor-bus, though even this vehicle may become a source of load for 


power stations. 

The prospect for electrical engineering, then, is good ; 
better if one takes into account the openings that are available for 
those willing to go abroad. It behoves the electrical engineer, then, 
to make use of his opportunities, and to see to it, as far as lies in his 
power, that there may be great difliculty in obtaining really com- 
petent and well-trained electrical engineers at too low a rate of 
salary. This sentiment, no doubt, appeals to all members of this 
Institution, and I lay stress on it, not for the very obvious reason 
that we should all like to have a little more monev, but because it 
must be acknowledged that the income derived at the present day 
by most electrical engineers from their profession is generally not 
high enough considering the importance of the work they have to 
perform. It is esse tial to the welfare of any profession that it 
should attract the best tvpe of person, the man of good training, 
broad mind and wide outlook. It must be made evident, therefore, 
that electrical engineering has at least as great an opportunity as 
any other career. This fact should be remembered, especially by 
those in the higher positions, who have it in their power to control 
the remuneration of Junior men; especially to emplovers in the large 
companies, which now direct so large a proportion of the manufac- 
If the positions of responsible electrical engineers 


it is even 


turing industry. 
are improved it will be a good day, not only for the firms concerned 


but for electrical engineering generally. The matter is one of supply 
and demand. The supply hitherto has been ample, the demand 
meagre: now demand is overtaking supply, and the necessary con- 
sequence of an increased demand is either a worse quality of product 
ora higher price. Jt is to be hoped that the members of this Insti- 
tution who have it in their power will sce to it that it is the latter 
alternative that is chosen by the electrical engineering industry. 


| 
| 
| 
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RECENT DEVELOPMENTS IN STEAM TURBINES.* 


BY H. T. HERR. 


(Concluded from page 94.) 


Summary.—The author describes the various genera] types of turbines 
which are in industrial use, and then gees on to deal critically with par- 
ticular types, such as the De Laval, Ratcau, Curtis, Parsons and Westing- 
house. He also compares these types from the point of view of reliability, 
The question of the maximum output of the 


capacity and economy. 
various types is also di cuss d. 


WESTINGHOUSE TURBINES. 


In the early experiments made at the Westinghouse Machine Co., 
under the direction of Mr. George Westinghouse, a system of turbine 
elements was developed by Mr. Westinghouse consisting of a com- 
bination impulse turbine for the high-pressure stages, and reaction 
or Parsons clements for the low-pressure portions of the turbine, the 


object of the combination being to secure, without sacrifice in 


economy, a more stable mechanical construction by shortening the 
machine and dispensing with the necessity for three balancing 


pistons, as obtained in the Parsons design originally exploited. 
This combination was particularly desirable at the time of its 
introduction by Mr. Westinghouse on account of the relatively low 
powers then required in turbo-generator work, although very suc- 
cessful machines have been in operation here and abroad of the 
straight Parsons design, which lends itself admirably to certain 
operating conditions. The ability of the Curtis clement to extract 
at a given blade speed considerable energy in the high-pressure stage 
of the turbine with good efficiency resulted in its adoption by Mr. 
Westinghouse for the high-pressure portion of his machine, by which 
20 to 50 per cent. of the energy of the total expansion is extracted, 
leaving to the Parsons blading in the low-pressure portions of the 
turbine the balance of the work to be done with the most efficient 
turbine elements. As the development proceeded the demand for 
higher capacity generators increased, and to meet this demand it 
was necessary materially to enlarge the low-pressure portions of the 
turbine, which, in some instances, required a dividing of the Parsons 
blading into two sections, commonly known as the double-flow low- 
pressure expansion. It was found advisable, on the score of efficiency, 
to resort to the Westinghouse single double-flow construction. This 
differs from the straight double-How principle in utilising a single 
Curtis impulse wheel with two rows of revolving blades, followed 
by a single barrel of reaction blades, after which half the steam is 
allowed to pass through the drum around a balancing piston (for 
the single barrel of Parsons blades) to half of a double-flow expansion 
of reaction blading, and thence into a double exhaust opening at 
either end of the turbine. The intermediate reaction blading was 
thus allowed to be proportioned with blades of twice the height and 
half the number as would have obtained had the entire reaction 
blading been made double flow. Since the efficiency of reaction 
blading is a function of its length, assuming the blade clearances 
the same, it is apparent that this single double-flow construction is 
adaptable to turbine units of moderately high capacity, depending 
on the rotative speed. This construction is now used in turbo- 
generator unita for alternating current from 3,000 kw. to 10,000 kw. 
at speeds of 1,500 to 1,800 revs. per min. 

In the development of the higher-powered turbo-generator units 
(above, say, 10,000 kw. at 1,500 or 1,800 revolutions), owing to the 
large volume of steam handled, the best proportioning results by 
making the reaction blading double flow with a Curtis impulse wheel 
carrving two rows of blades and utilised in the high-pressure portion 
of the turbine. Here the reaction blading may be operated at 
sufficiently high blade speeds materially to reduce the number of 
rows and make a comparatively short machine, notwithstanding 
the fact that twice the number of rows of blades are required on 
account of the double-flow principle than would be necessary if 
single-flow elements were resorted to. 

‘These various constructions have their particular field of usefulness, 
depending on the operating conditions and the speeds for which the 
turbines are designed. The great importance in the turbine art of 
this combination turbine has been realised principally in the past 
five years in the field of electric-power generation, because it gives 
great flexibility and permits the use of high pressures and high super- 
heats without the deleterious effect these operating conditions might 
impose with the more difficult) mechanical construction of long 
cylinders and spindles subjected to wide ranges of pressure and 
temperature. The effect of the combination machine may perhaps 
better be understood by taking the following practical example, 
which assumes operating conditions now common in Europe and 


* Abstract of an article in the “‘ Journal " of the Franklin Institute. 


being introduced in the United States. Steam is to be delivered’ 
to the turbine at 200 lb. pressure gauge and 150 deg. superheat, and 
is to be expanded to 283 in. vacuum. Its temperature, therefore, 
entering the turbine would be 538'F. With the Westinghouse 
turbine the steam would enter the nozzle chamber and be expanded 
through the nozzles to 78-8 lb. absolute with the impulse wheel 
operating at a blade speed of 500 ft. per second. Its temperature 
and pressure would therefore be in the impulse chamber 328: F. and 
78-8 lb. absolute respectively, which are sufficiently low to give an 
entirely satisfactory mechanical construction of the low-pressure end. 

In the matter of economies at fractional loads the substitution 
of the impulse element for its equivalent Parsons blading in the 
high-pressure portion of the turbine allows a greater efficiency, 
because, with the impulse construction, nozzle control can he resorted 
to, thus converting into useful work a portion of the energy of the 
steam which would be lost in a simple Parsons turbine due to 
throttling. In other words, with the nozzle control construction, 
the impulse wheel becomes an efficient reducing valve when the 
turbine is operated at fractional loads. While this advantage may 
not in a good many instances be very material, and may not warrant 
the ordinary complications incident to nozzle control, yet in principle 
it is proper to utilise it for the same flexibility with greater efliciency, 
and it is only necessary to design a mechanical nozzle control appa- 
ratus whose complication is less than the advantages gained by the 
economies in its use in order to make this arrangement a most satis- 
factory and desirable one. The great flexibility of reaction blading 
over wide variations of pressure distribution, and its adaptability 
especially to handling large volumes of steam efficiently, make its 
application particularly desirable in the low-pressure portions of 
turbines. There are, however, operating conditions now arising 
in power-plant development which make more suitable the adoption 
of reaction blading for the high-pressure portion of turbines than has 
heretofore obtained. This condition has been particularly brought 
about. by the development of the alternating-current generator to 
operate at high speeds, generating large power. The demand for 
turbo-generator machines is greatest in kilowatt output between 
the sizes of from 4,000 kw. to 15.000 kw. maximum rated capacity, 
within which range the Westinghouse single double-flow and West- 
inghouse double-flow machines most admirably meet the com- 
mercia] conditions both with respect to cost and efficiency. Below 
4,000 kw. capacity the Westinghouse turbine, consisting of (1) an 
impulse wheel followed by single-flow reaction blading. (2) an 
impulse wheel followed by single double-flow reaction blading. (3) 
an impulse wheel followed by double-flow reaction blading, an’ (4) 
a single-flow Westinghouse reaction turbine, represent. the various 
choice of machines best suited for operating conditions (a) dependent 
on the initial pressure and superheat, (6) on the number of revolutions 
at which the generator or other driven machine rotates, and (c) on 
the capacity. 

Thus, with a speed of 3,600 revs. per min., driving a 60-cycle 
generator at, say, 3,000 kw., the turbine design would follow the 
combination impulse double-flow reaction machine for best efticiency 
and lowest cost. If, however, the generator to be driven Was 
25 cycle, with an allowable maximum speed of 1,500 revs. per nm» 
and a capacity of 3,000 kw., the choice would lie between a design 
of a straight single-flow reaction turbine and a combination impulse 
single-flow reaction turbine, the former being used for moderate 
degrees of superheat and initial pressure, and the latter for high 
superheat and high pressure. In general, however, the application 
of the Westinghouse turbine, consisting of an impulse element for 
the high-pressure portion and reaction blading for the low-pressure 
portion, is admirably adapted for complete expansion turbines over 
wide ranges of power and speed, and since the introduction of this. 
type in 1903, following the initial designs by Mr. Westinghouse, à 
large proportion of the firms building steam turbines have utilise 
this construction, either with Parsons or Rateau blading, following 
the Curtis impulse element or elements in the high-pressure end. 
The advantages of the Westinghouse turbine are (1) the ability to 
shorten the machine by the introduction, in the high-pressure stages 
of an impulse wheel of the Curtis type without material loss in 
eflicieney where the powers and speeds are relatively low; (2) the 
reduction of pressure and temperature within the turbine cylinder 
by expanding the steam initially in tixed nozzles ; (3) the elimination 
of two or more balancing pistons as obtain in the simple Parsons 
machine, consequently reducing the small balancing piston clearance 
and leakage of steam incidental to their introduction ; (4) the retention 
of the most efficient turbine elements in that portion of the machine 
where they can be most effectively employed for efficiency ; (9) the 
ability to secure higher economies at fractional loads by the intro- 
duction of nozzle control on the initial impulse clement ; and (6) the 
retention of the drum construction for rigidity of spindle and low 
cost of manufacture, referring particularly to the reaction blading. 
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"The disadvantages of the Westinghouse construction are, (1) for 
-extremely high powers, say above 15,000 kw. capacity, the impulse 
"wheel is less efficient than its equivalent Parsons blading, depending, 
However, on blading proportions; (2) for capacities of 300 kw. at 
3,600 revs. per min., and 750 kw. at 1,500 revs. per min., the con- 
‘struction, while applicable at these powers and speeds, becomes 
as expensive with the same efficiency as turbines of other designs. 
For the smaller powers, therefore, the Westinghouse Company 
-developed some three years ago impulse turbines of the re-entry 
type, which are adaptable down to units of 1 kw. capacity, having 
the advantage of one revolving row of blades, with which it is pos- 
‘sible to obtain (a) a subdivided impulse turbine with one reversal, 
‘equivalent to a Curtis turbine with two revolving rows of blades, 
used for medium-pressure drops; (b) a subdivided impulse turbine 
with two reversals, equivalent to two Curtis elements with four 
revolving rows of blades ; and (c) subdivided impulse element with 
-one or two reversals, followed by one or more Rateau stages, or a 
series of Rateau stages without Curtis elements, This construction 
has the advantage of the simplicity of the De Laval turbine operating 
‘efficiently at such rotative speeds as are commercially required for 
the purposes of direct connection to generators, pumps, blowers and 
‘other machines which require relatively good efficiency with relatively 
low speed of rotation. 
COMPARISON OF STEAM TURBINES. 
Comparison of the relative merits of the turbines previously 
described cannot be fairly made in any general terms, as certain 
combinations of turbine elements must be varied to suit the par- 
ticular operating conditions which may be imposed. If, however, 
the discussion be limited to the most common type—namely, the 
complete expansion turbine—and its operating requirements, sub- 
divided with definite conditions imposed, the general condition 
influencing the selection of a good type may be stated. The three 
principal items in considering the complete expansion turbine for 
commercial purposes are (1) reliability, (2) capacity, (3) economy. ` 
In general, it may be stated that the reliability of turbiues of 
different types depends more on the design of the details than on the 
inherent merits of the turbine elements themselves. One of the 
principal items in detail design to which all turbine builders pay 
particular attention is the method of fastening the blades to the discs 
‘or drums, as the case may be. For many years after the introduction 
-of the Parsons turbine the blading was secured to the drums by the 
well-known method of inserting, alternately, in a slightly dovetailed 
groove, the blades and packing pieces, and after a row had been so 
inserted in its groove. the packing pieces were caulked between the 
blades, to secure them by friction, as well as by a small nick in the 
base of the blade. As the development in turbine design progressed 
it was found necessary with longer blades to lash the ends in some 
manner. Some 10 years ago this was accomplished by silver- 
soldering a strip into the blades to secure the desired rigidity, but 
principally to prevent their vibration, due to their rotative speed 
and the velocity of the steam passing through them. This general 
method of blading was devised by Parsons in 1896, and has been 
followed for a number of years by builders of that tvpe of turbine. 
To those skilled in turbine blading work the caulking process is 
known to be an excellent blade fastening. The first change which 
was made in this country in the Parsons form of blading was in the 
'arloption of a different method of shrouding the blades, which con- 
‘sisted of punching a hole, in the shape of a comma, near the end of 
the blade and inserting therein a wire, drawn to the comma section. 
After the blades have been inserted in the spindle and cylinder and the 
‘comma wire put in place, a tool is used to shear the tail end of the 
-comma at each blade and bend it around. When this operation is per- 
‘formed it is evident that there exists between the blades a tight strut 
which effectively diminishes the tendency to vibration, is easilv applied 
and makes a much better and safer construction tban the old method 
-of silver soldering. This construction substantially amounts to 
shrouding the blades without, however, creating any blank space 
between the real tip of the blade and the cylinder or spindle. "This 
lashing or shrouding of the blades prevents their individual vibra- 
tion, but does not prevent their vibrating as a group. It is a fair 
statement to make that scarcely any turbine of anybody's make 
ever gave trouble due to the blades breaking or coming out because 
-of centrifugal force. It is not centrifugal force that breaks the blades, 
but vibration of the blades themselves, and until lashing of the longer 
blades was resorted to breaking was occasioned by the individual 
vibration. The lashing or shrouding of the blades, therefore, 
‘reduced very materially this difficulty. Twelve years ago the 
Westinghouse Machine Co. experienced some unaccountable breaking 
-of blades which were made of bronze. This was attributed to fatigue 
of the metal of the blade, or repeated heating and cooling, and led, 


as a cure to the difficulty, to the adoption of steel as blade material. 


. Later experience and analysis of these troubles reversed the inipres- 


equa] stress, 


sion first obtained, and led to the conclusio 1 that the difficulty was 
really due to blade vibration. In the last few years the capacities 
of turbines have increased so enormously, resulting in long blade 
lengths, that it became necessary to devise better means of ensuring 
blade stability, and with this in view the Westinghouse Company 
has developed in the past two years another blade construction. In 
this the lashing or shrouding must not be continuous, as provision 
for expansion and contraction must be made, since the coefficient of 
expansion of the spindle or cylinder, as the case may be, is not the 
same as that of the blades, the material being different. Therefore, 
all lashed or shrouded blades must be arranged in segments not 
exceeding, say, 2ft. in length for large diameters. There. is no 
reason, however, why the segments of blading will not vibrate as a 
whole, just as the individual blades do when not properly lashed, 
except that on account of lashing or shrouding the frequency of 
vibration will be very much higher, and the amplitude consequently 
less. Lashing or shrouding. therefore, is a palliative against vibra- 
tion and not a eure. It is the practice of the firm with which I am 
connected to lash all reaction blades above 1 in. in length. and very 
long blades may have as many as three or four rows of lashing wire. 
The desirable thing, therefore, in turbine blading is to provide 
à blade which, since it is impossible entirely to eliminate vibration, 
will be of such form that the vibration, should it exist, will not con- 
centrate the stresses at any one point. A turbine blade might be 
likened to a leaf spring secured at one end, with the other end free, 
to vibrate. If this leaf spring has a tapering section so that when 
loaded at its outer end the stresses throughout are uniform, it may 
be allowed to vibrate indefinitelv without breaking. 1f the con- 
dition is reversed, and the greatest section of the spring is at the outer 
edge, it will, on being deflected, have such deflection concentrated 
at the inner end close to the point of support. The concentration 
of these stresses at the supporting point would, in a short time, cause 
failure of the material and the breaking of the spring. If the spring 
were made of a uniform section throughout its length the condition 
would, of course, be better than that as last stated, but it would be 
a question of sufficient time and sutticient amplitude of vibration 
for the fracture to take place at the point of support. Some turbine 
builders diminish the section of the blade at the point of support, 
others maintain a straight section, while in the modern development 
of the Westinghouse construction the base of the blade where it is 
inserted in the spindle or cylinder is, in the process of manufacture, 
upset to a thicker section than at any other portion, such thickening 
extending beyond the point where the blade issues from the groove. 
The foot at the ends of the blades is obtained by upsetting or forging, 
and the dies for carrying out this operation are so constructed that 
the blade material is increased at the root, tapering off to a standard 
blade section some distance above the surface of the blade-carrying 
member. This effectually eliminates concentration of stresses at the 
root of the blade, and gives a construction approximating a beam of 


Maximum OUTPUT oF TURBINES. 

It is evident that the De Laval turbine cannot be utilised for large 
capacity, and the comparison will, therefore, have to be made 
between the Westinghouse or Parsons turbine, the Rateau turbine 
and the Curtis turbine. The maximum output of any turbine 
depends mainly on (1) the specific volume of steam at the exhaust 
of the turbine, which in turn depends on the vacuum ; (2) the outlet 
velocity, which depends on the permissible leaving loss, and hence 
the efficiency ; (3) the mean diameter of the blading of the last row 
of blades, which depends upon the maximum permissible peripheral 
speed; and (4) the maximum permissible blade height, which 
depends on the method of fixing the blade and the construction of 
that part of the spindle holding the last row of blades. Other things 
being equal in the Parsons, Rateau and Curtis turbines, the specitic 
volume of the steam passed by the last row of blades is the same, 
and with like blade speeds, blade heights ana blade angles no dif- 
ference can exist between the three types as regards maximum 
capacity. Likewise, with equal blade speeds, the leaving loss will 
be proportional to the outlet velocity. The maximum capacity of 
output, therefore, is dependent. primarily on the length and mean 
speed of the last revolving row of blades and on the mean blade 
diameter in any type of turbine. If a drum construction is used 
to carry the last row of blades, it can be shown that (other conditions 
remaining the same) a disc turbine can be built having twice the 
maximum output of a drum turbine. By those familiar with turbine 
construction reaction blading is generally coupled with a drum con- 
struction. The recent designs of the Westinghouse high-power 
turbines, however, have the last rows of blading carried by a thrcugh 
disc, and not by a drum. l l 

The specific volume of 1 lb. of steam expanding adiabatically from 
26 in. to 29 in. vacuum is plotted on the curve, Fig. 2. With a disc 
speed of 500 ft. per second in the low-pressure end of the turbine 
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there will be required, with reaction blading, two moving rows to 
complete the expansion from 26 in. to 29 in. vacuum. The height 
of the revolving blades to accommodate the increase in specific 
volume between 26 in. and 29 in. vaccuum will be relatively as 
1 to 3-4, depending somewhat on the capacity of the machine. If 
the leaving losses in a Rateau or Curtis turbine are to be the same 
as in the reaction turbine, the last blades must be of equal length 
and equal speed for the same leaving loss and capacity, since the last 
moving row of the reaction turbine for like efficiency may be made 
an impulse blade, which would result in a reduction of the blade 
height compared to what it would be if made for pure reaction. The 
energy in the adiabatic expansion of llb. of steam from 26 in. 
vacuum to 29 in. vacuum is plotted in the curve in Fig. 3, from which 
it will be seen that between 28 in. and 29 in. vacuum the energy is 
practically the same as between 26 in. and 28 in. vacuum. With 
turbines of high capacity, therefore, it is essential to obtain very high 
vacuum in the exhaust on account of the enormous energy contained 


Economy. 


The maximum efficiency for certain blade speeds in any type of 
turbine is dependent on (a) design of the blade elements, (b) the 
relative ratio of the velocity of the blades to the velocity of the 
steam, (c) the capacity of the turbine, and (d) the operating con- 
ditions. Let S, be the mean blade speed, S, the mean steam speed 
and E the blade efficiency. If steam is admitted to a wheel with 
one row of impulse blades at a certain speed, S,, and the blades are 
revolved at different speeds, S,, theoretically the efficiency is at a 
maximum for a certain blade speed given by the ratio 

S? mean blade speed 1 
S, mean steam speed 2" 

For any other ratios of S,/S. the efficiency will be smaller, becoming 
zero when S ,—zero and when S,-— S, The actual maximum efh- 
ciency and the ratio S,/S, at which it is obtained depend mainly on 
the angles of the blades and the frictional losses in the machine. 
Curve c, Fig. 4, represents a fair average of test results actually 
obtained in well-proportioned Rateau blading, the maximum effi- 
ciency being 82} per cent. for 8,/8,— 0-47 approximately. For 
impulse wheels with two rows of moving blades the maximum 
efficiency is obtained for $,/8,— 0-28 approximately, as shown in 
curve b, Fig. 4, such maximum efficiency being 72-5 per cent. For 
impulse wheels with thrce, four or five rows of blades the maximum 
efficiency is obtained for S,/S, less than 4, } and t respectively. Of 
these, however, only the impulse wheel with three rows of blades 
is of practical importance, the actual efficiencies obtainable being 
given by curve a, Fig. 4, showing a maximum efficiency of 60 per 
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Fia. 2.—Speciric VOLUMES BETWEEN 26 IN. AND 29 iN. VACUUM. 


in the expansion at low pressures. If we assume, therefore, that 
turbines of high capacity are built for operating conditions with 
high vacuum, say 29 in., the last row of blades must be considerably 
higher than the preceding row to handle the large increase in specific 
volume of the steam passing to the exhaust. Again, as the stress 
in a disc due to the blades is proportional to the weight of the blade, 
the longer the blade and the higher the blade speeds, the greater 
the necessity for a construction properly to care for the stresses due 
to centrifugal force ; and as the last one or two rows in the reaction 
turbine can be secured to a through disc, this design lends itself to a 
turbine of maximum output, because (1) the rows immediately 
preceding the last rows of blades handle steam of considerably less 
specific volume, and (2) because in the reaction turbine a design 
with through discs supporting the last row or two of revolving blades 
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For reaction turbines with multiple stages properly proportioned, 
and with relatively large capacities, the maximum efficiency i8 
obtained for S,/S, == 0-9 approximately, at which the efficiency obtain 
on test has reached 90 per cent., with corresponding reductions when 
greater or less values of 5,/5, are used, as given by curve d, Fig. 4. 
The total pressure drop with the best efficiency obtainable must have 
one wheel with three rows of blades, maximum efficiency 60 per cent. ; 
or three wheels with two rows of blades, maximum efficiency 72-5 per 
cent. ; or 12 wheels with one row of blades, maximum efficiency 
82-5 per cent.; or 48 rows of reaction blades with a maximum 
efficiency 90 per cent. 

From a comparison of these efficiency curves it is evident that the 
feaction blading is most desirable for the low-pressure portions of 
turbines where the blade heights become suitable for maximum 
efficiency, due to the reduction in the percentage of leakage loss. 
which vitiates the efficiency of the blade in proportion to such loss, 
and consequently becomes greater as the height of the blade becomes 
less. With, therefore, a blade clearance of ten-thousandths of an 
inch in the low-pressure portion of a reaction turbine with blades 
10 in. in length, the loss would be approximately four-tenths of 1 per 
cent. If, however, the blades were 1 in. in length, the loss would be 
approximately 4 per cent.; and as the capacity of the turbine 
diminished, requiring smaller blade heights, the leakage per cent. 
would have sufficient vitiating effect on the economy to warrant the 
introduction (in place of the reaction blading in the high-pressure 
stages) of a Rateau or Curtis element to get equal efficiency and the 
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Fic. 3.—ExeRGY IN B.T.U. BETWEEN 26 iN. AND 29 rv. VACUUM. 


can be made with such through disc construction, which gives the 
maximum strength. If the low-pressure portions are made double 
flow, as is common practice with the reaction turbine, the maximum 
capacity obtainable is, of course, double the capacity of a single- 
flow machine. The facility with which reaction turbines are made 
double flow, therefore, allows a maximum output of at least double 
the capacity obtainable in a design of Rateau or Curtis machines 
with equal blade speeds and equivalent operating conditions, and 


with equal reliability in service. 
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Marge initial drop in pressure which is desirable for mechanical 
reasons, given elsewhere in this Paper. On the other hand, where 
the volume of steam, and consequently the capacity of the turbine, 
becomes great, on the score of efficiency, the impulse elements in 
the high-pressure stages can be dispensed with to advantage, because 
the reaction blading gives, under such conditions, reaction blade 
proportions for maximum efficiency. 

In a low-pressure turbine design the reaction elements lend them- 
selves admirably to the efficient extraction of the energv of low- 
pressure steam, because, for a given output, the blade proportions 
of the low-pressure turbine would be practically twice the capacity 
of those required in a single expansion turbine, resulting, as in non- 
condensing operation, in blade proportions of maximum efficiency, 
a short, simple construction of the spindle and cylinder, and (with 
moderate capacity) the elimination of balancing pistons by resorting 
to the double-flow construction. The same arguments for sim- 
plicity would, of course, apply to impulse turbines ; but the fact that 
reaction blading is, in general, best adaptable to the low-pressure 
portions of any turbine should be a distinct advantage in favour of 
such a machine in low-pressure work. Where it is desirable to 
utilise steam at about atmospheric pressure for heating or industrial 
purposes the turbine lends itself admirably to fulfil such a condition. 
It is extremely simple to bleed the steam out of the turbine, at any 
particular pressure, in quantity proportional to the amount of flow 
through the turbine. Suitable automatic valves may be applied 
to the bleeder exhaust of the turbine to maintain (irrespective of the 
load the turbine may carry) that quantity of steam required to 
maintain a constant pressure in the-bleeder line. The conditions 
having been determined as to the amount of steam to be supplied 
from the turbine, the proportions of the elements bevond the bleeder 
valve are made to utilise the steam remaining under the operating 
conditions imposed, thus extracting the maximum amount of energy 
from the complete expansion of the steam required for generating 
power, and giving at the same time a constant steam supply at a 
given pressure (usually about 15 Ib. to 20 lb. absolute) for heating 
or industrial purposes. Likewise, with suitable valve arrangements. 
steam at relatively low pressures, say 15 lb. absolute, can be bled 
into the low-pressure portion of the turbine, and the energy from 
the expansion of such steam to a high vacuum may be utilised in 
the low-pressure portion of a bleeder turbine for the development of 
power. The bleeder valves and the initial steam valve, in the high- 
pressure portion of the turbine, may be governor controlled. and 
make, therefore, a purely automatic machine, which will take care 
-of variable operating conditions by the governor control. 

The mixed-pressure turbine is really a modification of conditions 
requiring a low-pressure turbine. Suppose a source of low-pressure 
steam being available from which it is desirable to extract the energy 
in the development of powcr, and where, at certain times in the 
-operation, sufficient low-pressure steam is not available to generate 
the amount of power required. To suit this condition, a low-pressure 
turbine is supplemented by a high-pressure element. which can utilise 
‘steam at high pressure through complete expansion. When suffi- 
cient low-pressure steam is available to furnish the required power, 
the high-pressure steam is cut off by the governor or by other means, 
and when the low-pressure steam is not sufficient for the power 
required, the governor of the turbine admits steam to the high- 
pressure element to supplement the low-pressure supply for the 
development of the power required. This same arrangement can be 

accomplished with the low-pressure turbine by applying a high. 
pressure valve admitting steam into the low-pressure line direct. 


RECENT MISCELLANEOUS TURBINE APPLICATIONS. 
Owing to the recent development of small turbines of relatively 
low rotative speeds that have recently come into quite extended use 
for driving auxiliaries in power plants and for other applications, 
apparatus which formerly was operated by reciprocating means has 
been developed for rotary drive with marked reduction in the cost. 
weight, space occupied and efficiency obtained. Perhaps the best 
example of this development has been the commercial introduction 
of the Westinghouse-Leblane condenser, which, by the introduction 
of à rotary vacuum pump, permits the driving of the condenser 
circulating and air pumps by direct connection to a small turbine 
unit. The application of the small turbine to the field of centrifugal 
pumps is rapidly replacing the reciprocating engine, the advantages 
-of the turbine being due to the fact that for low-lift pumps and high- 
pressure pumps the speed for the best design is beyond that suitable 
for direct connection to a reciprocating engine. As auxiliary appa- 
ratus for large power stations, or in places where it is important 
to reduce attendance to a minimum, and where reliability is essential, 
the small direct-current turbo-generator unit is now generally 
accepted in place of the reciprocating engine, direct-connected or 
belt-driven apparatus, principally on account of its reduced size and 
cost, and the many advantages incident to rotary apparatus. 
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The application of the turbine to marine propulsion is perhaps 
the broadest single field for the utilisation of maximum horse-power 
output. Until within the last few years this field was limited to 
approximately 5 per cent. of the total merchant marine vessels, on 
account of the difficulty of correlating the high speed of the turbine 
and the relatively low speed of the ship's propeller. It has been, of 
course, possible to apply turbines to the slower speed ships, but it 
has not been practicable to do so, because there would have been 
no saving in weight, space or economy over the reciprocating engine, 
since the turbine is essentially a machine of relatively high rotative 
speeds for efficient operation, while the screw propeller requires 
relatively low speed of rotation. The application of the turbine 
itself to marine work is a different kind of a problem than to driving 
electrical apparatus. for the reason that in the former case a variable 
speed is required, while in the latter case a constant speed is required. 
In the majority of cases, after a ship is under way, the speed may be 
considered as constant. In naval vessels, however, it is generally 
desirable to have a cruising speed, approximately one-half of the 
full speed. This involves a compromise in the turbine design to 
give relatively high economy for cruising at a propeller speed of 
approximately one-half that of full speed, and a power output of 
approximately one-eighth to one-tenth that required at full speed. 
As has been pointed out previously in this Paper, the efficiency of 
turbines increases with the power and decreases as the blade speed 
decreases, with the same pressure drop. While the introduction of 
gearing very materially adds to the case of design and construction 
of marine turbines and to their increased economy. due to the high 
rotative speeds, and on account of the better blading proportions, 
yet both theory and practice require a very different blading for 
marine operation than for land service with constant speed, especially 
where cruising speeds in marine service are desirable. Irrespective, 
therefore, of the diminution in power at cruising speed, the fact that 
the speed of rotation of the turbine is reduced one-half would. with 
the same energy drop, result in a very marked decrease in efficiency. 
If, however, the turbine be over-bladed, a reduction in the speed of 
rotation over that obtaining at full power will still give a high 
efficiency, and the widest range in this respect may be obtained 
with reaction blading rather than pure Curtis or pure Rateau elementa. 
If, however, a combination impulse reaction turbine is emploved for 
marine service, and the blading proportions are properly relegated 
in the impulse and reaction sections, one to the other, the reduction 
in efficiency in either may be offset by an increase in efficiency in the 
other, and consequently a more uniform water rate or efficiency may 
be obtained over wide ranges of speed and power. — Also, the remarks 
already made in connection with the advantages of the combination 
impulse reaction turbine for electric drive hold good for the applica- 
tion of the turbine to naval or merchant vessels, and for these reasons 
it is believed that this type will predominate in the future construc- 


tion of marine installations. 


Gc RP ROTE USUS ce ER 
THE KATHODE-RAY OSCILLOGRAPH AND ITS USES. 


BY H. H. BROUGHTON. 


Summary. —For teaching purposes it is claimed that the kathode-ray 
oscillograph is convenient and practical. Full particulars of the con- 
struction and operation of the instrument are viven, and in conclusion 
a number of interesting experiments, from the elementary. students’ 


standpoint, are described. 


Viewed from the teaching standpoint, little use seems to 
have been made in this country of the properties of the kathode 
ray in the construction of inexpensive oscillographs. Ex- 
perience gained with a kathode-ray oscillograph during the 
past two sessions has led the writer to the conclusion that the 
instrument lends itself more readily to the illustration of many 
alternating-current problems than manv of the well-known 
tvpes. At the same time it can with confidence be put into 
tle hands of students not highly skilled in experimental work, 
and the enthusiasm of these men on being able to obtain à nest 
of hysteresis loops in a few minutes’ time, and on producing 
rotarv motion of the spot by means of polvphase currents and 
by splitting a single-phase current, is most encouraging. In 
the lecture room they hear a good deal about wave distortion ; 
in tutorial classes thev solve tedious exercises on the effect. of 
iron on wave shape, and in the laboratorv they use the oscillo- 
graph (whieh many of them have helped to construct) as a 
check. The worry of getting the apparatus to work properly 
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is as nothing when one's students forget to look at the clock | on more costly types. In working on the apparatus a number 
and work overtime without being aware of the fact. | of interesting points have been brought to light, and some of 
We do not suggest that the kathode-ray oscillograph gives | these will be dealt with after describing the instrument and its. 
quantitative results comparable with those obtained with the 
better known types, nor do we suggest that accurate per- 

manent records of low-frequency phenomena can be as readily 
obtained—for such work the Duddell, Blondel and Irwin , to move, the direction of movement being dependent on the 
instruments are unrivalled; but for many purposes, par-| polarity of the field. In the kathode-ray instrument the 
ticularly in the teaching of alternating currents to elementary | current-carrying conductor takes the form of a conical pencil 
students and in the elucidation of certain problems in the of kathode rays which produces a bright spot on a fluorescent 
higher branches of alternating-current engineering, the kathode- | screen. On passing an alternating current through a pair of 
ray oscillograph is convenient and practical. Ease of con- deflecting coils the bright spot referred to is set into syn- 
chronous vibration, and ap- 
ears as a straight line on the 
screen. The line may be con- 
verted into a periodic curve 
either on the screen itself or on 
amirror. An alternating cur- 
rent passed through a pair of 
coils mounted at right angles to 


accessories. 
The principle common to all oscillographs is that a current- 


carrying conductor placed in a magnetic field moves, or tends. 


fs 


on the screen at right angles to 
the first line, and in this manner 
Section on xy. the axes of any diagram may 
be found. When the two pairs 
of coils are used in concert the 
spot either traces out an in- 
clined line or an area, de- 
pending on the coil circuits. 
Drawings of the apparatus are 
given in Fig. 1, and as the 
details are very clearly shown 
on the several drawings a bri 


struction and manipulation and low first cost are charac- | description will suffice. In the tube, which was obtained from 
That an ordinary oscillograph , Max Kohl, Chemnitz, at a cost of £3,* is mounted a fluorescent 


teristics of the instrument. | or 
with adjuncts costs well over £100 is a sufficient reason for the | screen, s, of about 5-2 in. in diameter, ruled into millimetre 
| squares. The kathode rays emitted from the disc-shaped 


thorough investigation of the possibilities of an instrument 
costing about one-twentieth of this sum. | negative electrode are projected through a small hole in the 

It was on account of the high price of ordinary oscillographs | aluminium diaphragm d. To get rid of the “ hardening " 
that the writer turned his attention to Prof. Ryan's work on | effect resulting from extended use, an osmosis regulator, f, 18 
the electromagnetically operated kathode-ray instrument, and | sealed into the tube. A coil of enamelled wire, C, wound for 


Fic. 1.—GENERAL ARRANGEMENT OF OSCILLOGRAPH. 


the apparatus used in the writer's laboratory at Brighton is | à maximum continuous-current excitation of about 2,500 
ampere-turns, is provided with a universal mounting, and by 

| altering the position of the coil, or the excitation, or both, the 
| spot can be focussed on the screen. The improvement of the 
spot by using such a focussing coil is very marked, and the 
development of the method is due to Rankin.f It will be seen 


Fics. 3 AND 4.—KATHODE Ray OscILLOGRAM AND WAVE-SHAPE OF 


Fic. 2.—OScCILLOGRAPH AND INFLUENCE MACHINE. 
ALTERNATOR P.D. 


substantially the same. excepting in matters of detail, as that | that, owing to the rays being divergent, the combined effect 
devised some years ago by Prof. Rvan and described by him | of the magnetic field and of the linear motion imparted by the 
before the American Institute of Electrical Engineers. This | charged kathode is to impart spiral motion to the electrons. 
article is written for those who do not feel justified in recom- | By adjusting the position and strength of the magnetising 
coil many more electrons may be made to pass through the 
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mending the expenditure of a large sum on special equipment, 
and it may help others to recognise in the instrument a simple | ^ 4 smaller tube du i E 
apparatus for a preliminary training before proceeding to work 


the first pair gives rise to a line- 


— 


paratus a je». 
ight, and B: 
nstrument ay- 


is that a cane: 
| moves, ot tag 
lependent m 
Instrument i 
a conical pe: 
on à floor 
rough à par: 
S set into m 
ation, and i: 
cht line ont: 
ne mav be x 
periodie er 
een Itself or 
|ternating z: 
uzh à pat 
right ange 
^s rise 03.7 
juht angles” 
n this mar” 
lagran: S£ 
he two fa” 
| concen [^ 
out ab 7 
. afed. i 
yl ars 
paratis 
nd à ‘i 
i shir 
ys à UM 
ined 
ore 
uli? 
(Cit 
lu. 
det 
tor, ! d 
mo D 


THE ELECTRICIAN, NOVEMBER 7, 1913. 173 


D md 


effect can only be obtained by trial, it is necessary to provide 
coarse and fine adjustment rheostats in circuit with the mag- 
netising coil, and to pay close attention to the mounting of the 
coil. A slight variation of strength or position has been found 
to nullify the effect of the coil. 

The tube may be excited either by an influence machine or 
by a rapidly working induction coil. Of several machines and 
coils tried by the writer the best results have been obtained 
with a small influence machine working in dry compressed air. 
In view of the fact that the success of the apparatus depends 
on the steadiness of the spot, it is thought that a brief descrip- 
tion of the machine may be of interest. The cylinders, of 
which there are two, are approximately 64 in. in diameter. 
They are made of a non-oxydisable material, and are enclosed 
in a strong pressed steel case, 10 in. in diameter and 4} in. in 
length, tested to a pressure of 150 lb. per square inch. The 
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Fic. 5.—CONNECTIONS FOR OBTAINING FUNDAMENTAL SINE WAVE OF 
CURRENT. 


air compressed into the case (to a pressure of 50 lb. per square 
inch) is dried before entering by means of a calcium tube, thus 
making the machine independent of atmospheric conditions. 
With care the case can be made practically air-tight, and when 
once pumped up the pressure falls but little in several days, 
consequently a few strokes of the pump occasionally suffice 
to maintain the working pressure. The Leyden jars stand in 
sockets, so fixed on the base as to swivel the Jar knobs in or out 
of contact with the conductor balls as desired. The machine 
is driven from a countershaft by means of a foot treadle—an 
old sewing-machine treadle in this case, obtained for about 
Is. 6d. Later the machine will be motor driven. A good idea 
of the arrangement will be obtained from Fig. 2, which has 
been prepared from a photograph. The tube is shown mounted 
on a temporary stand. 

A regulating handle outside the case enables the operator 
to alter the position of two of the neutralising brushes. With 
the handle upwards nearly to its highest position the machine 


Ammeter Ammeter 


hole in the diaphragm and to strike the same spot on the screen,’ 
giving increased brilliancy to the spot. As the best focussing 


diagram. 

For determining wave shape it has been found convenient 
to send a current of known wave shape through one pair of 
deflecting coils and the unknown wave through the other pair, 
and to separate the known from the unknown. Thus the 
diagram, Fig. 3, was obtained from a pure sine wave and an 
unknown wave. Using the method indicated in Fig. 4, the 
wave under examination is found to be of the shape shown. 
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Fic. 7.—ALTERNATING-CURRENT CONNECTIONS OF OSCILLOGRAPH 
BENCH. 


(The connections shown in thick lines are permanent.) 


By resonance a pure sine wave of current or pressure may 
be produced. The circuit is arranged as shown in Fig. 5, and 
the condition for resonance is equality of inductive and con- 
densive reactances—that is, pL=1/Kp—or, expressing th 
capacity in microfarads, ^» —5,033 —-4/KL. To take a con- 
crete example: With a frequency of 50 cycles per second, K 
plugged in to 20 mfds. and L adjustcd to 0-39 henry, the fun- 
damental will be in resonance. If A,=4A,, the amplitude of 
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Fic. 8.—RESISTANCE SLIDE. 


the third harmonic in the wave sent through the deflecting 
coils will be damped down to 0:0094 of its original value: 


‘Similarly, the fifth and higher harmonics will be reduced by 


m each circuit for convenience in drawing the axes of the 
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Fig. 6.—CincviTS FOR RESONATING THE HARMONICS FROM TE COMPLEX 
WavE-FORM OF E.M.F. 


gives the longest sparks and other high-tension effects, but 
neither as much power nor quantitv as when lower down, 
therefore the position should be adjusted to suit requirements. 
Under a pressure of 50 lb. per square inch the 64 in. machine 
will give 5? in. sparks. 

Connection to the tube is made by means of high-tension 
motor-car flexible, and to steady the spot the kathode end of 
the tube J is thickly jacketed with paraffin wax. The deflect- 
ing coils c, c; are mounted on strips of ebonite, which slip into 
grooves in the four corner posts, thus enabling the operator 
readily to change the coils. Each pair of coils is connected 
to terminals on the frame, and a tumbler switch is provided 


higher ratios. For most purposes single resonance will give 
a sufficiently pure wave, but in certain cases it may be neces- 
sary to employ double resonance. Thus Fleming and Dyke, 
in their research on * Power Factor and Conductivity of 
Dielectrics.”* found it necessary to adopt the scheme of 
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Fia. 9.—CoNNEÉcTIONS FOR HYSTERESIS Loop. 


circuits depicted in Fig. 6 for resonating the harmonics from 
the complex wave form of the alternator E.M.F. No matter 
which method is used (and both are really very simple), students 
gain a good deal of valuable experience that will be]helpful 
to them later on in their course. To save time in making 


* " Journal " Inst. E. E., September, 1912, 
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ing to the connections shown in Fig. 7. 

The diagram on the screen may be traced on paper by a 
camera lucida or may be photographed. To obtain cards 
direct in rectangular co-ordinates use has been made of the 
resistance slide depicted in Fig. 8. A strip of resistance 
material, ed f, is mounted on the periphery of a fibre disc 


keyed to the alternator shaft, and the ends of the strip are 


connected to the rings r, r. Continuous current is sent through 
the strip by means of the brushes b, b and battery B. The 
terminals of one pair of deflecting coils are connected to one 
of the brushes b and to a third brush, c. bearing direct on the 
strip. On rotating the disc at synchronous speed the current 


P 


Fia. 10.—HvsrERESsIS Loops, (Traced from Photograph.) 
increases proportionally to displacement to a maximum, 
whence it returns to zero and repeats in exact synchronism, 
and the wave thus traced out by the spot is stationary on the 
screen. 

If[the coil circuits are connected up as shown in Fig. 9, and 
if the reactance of the air-cored choker is large in comparison 
with its resistance, the current in one pair of deflecting coils 
will be proportional to the instantaneous flux, and, since the 
current 1n the other pair is proportional to magnetising force, 
it follows that the spot will trace out the hysteresis loop. The 
nest of loops, Fig. 10, was obtained in this manner, the total 
exposure for the three loops and two axes being 32 seconds. 


t 
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connections, a terminal board is permanently wired up accord- | - All the work outlined above has been carried out on an 


electromagnetically operated oscillograph, but Prof. Ryan has 
used the instrument electrostatically as a power diagram 
indicator for high-tension circuits for the study of high-tension 
insulation and insulators, dielectric losses in high-tension 
transformers, insulating qualities of transformer oils as affected 
by impurities, losses into the atmosphere from high-tension 
lines, and so forth.* 

At first sight it may be thought that the adjuncts will add 
seriously to the cost, but on going into the matter it will be 
found that most of these, such as condensers, choking coils, 
rheostats and ammeters are to be found in every laboratory, 
and the influence machine is useful for other work, so that the 
cost (£8) cannot all be charged to the oscillograph account. 
In full working order the instrument gives a month's laboratory 


work for every student. 


ELECTRIFICATION OF THE L.S.W.R. SUBURBAN LINES. 


—— 


Within the last few days work on the line, in connection with the 
London & South-Western Railway Co.'s scheme of electrification of 
their suburban lines, has been commenced at Teddington, and a few 
notes, therefore, descriptive of the scheme will be interesting. 

The power bouse will be situated at Wimbledon, immediately to 
the east of Durnsford-road sidings, and adjacent to the main line. 
The excavation in connection with the foundations was commenced 
on July 21st last, and is now well forward. The outer wall of the 
power house is completed up to ground level, and the foundations for 
the chimney stacks are finished. The foundations will be sufficiently 
far advanced for the erection of the steel structure to be commenced 
at the end of this year. The building will consist of two main bays 
forming a boiler house and turbine house, with a switch house at- 
tached, and will be 260 ft. long by 210 ft. wide. There will be two 
chimney stacks at the west end, each 236 ft. high and 13 ft. 61. 
internal diameter. A line will be constructed and carried on a viä- 
duct from a point near Durnsford.road bridge up into the roof of the 
boiler house, from which coal may be dumped from waggons direct 
into bunkers over the centra] firing floor. The boiler house vill 
contain, when completed, 24 boilers, each capable of a normal 
evaporation of 20,000 Ib. of water per hour, and supplying steam 
at a pressure of 200 lb. per square inch, and with a superheat of 
200 'F. Coal from the overhead bunkers will descend through shoots 
into mechanical stokers driven by electric motors. Economisery 
will be fixed in the main flues for heating the feed water for the hoilers. 
The turbine room, when completed, will contain six steam turbines 
coupled to 5,000 kw. three-phase alternators, which will runat 1,900 
revs. per min., and will generate current at 11,000 volts. There willalso 
be two auxiliary steam turbines coupled through gearing to 400 kw. 
direct-current dynamos for supplying power for the power howe 
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_ In order to show the effect ot a rotating magnetic field, two | lights and auxiliary motors. The switch house will have three floors 
phase currents can be sent through the two pairs of coils in | and will contain all the switchgear for controlling the main generating 
quadrature. An interchangeable stand having three pairs , Plant and the outgoing feeders, The main oil switches,will be con- 
of deflecting coils is used for three-phase currents, The use trolled from a desk erected on a balcony on the first floor of the 


-of the instrument for the purpose of illustrating phase splitting 
is obvious. 
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switch house overlooking the turbine house and will be electrically 
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* *! Transactions " Am.Inst. E.E., 1911. 
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operated. Below the turbine house there will be a basement which 
will contain surface condensers, with the necessary air and circulating 
pumps, together with 10 hot wells and boiler-feed pumps. A 40-ton 
overhead electric travelling crane will span the turbine room for 
overhauling purposes. 

The current generated at 11,000 volts at the power house will be 
transmitted to nine sub-stations by three-core cables. These cables 
will be paper insulated, lead sheathed and wire armoured. They 
will in most cases be supported on posts beside the line and will be 
so arranged as to afford a duplicate supply to every sub-station. 
Sub-stations will be erected at Waterloo, Clapham Junction, Raynes 
Park, Hampton Court Junction, Barnes, Twickenham,' Kingston, Sun- 
bury and Isleworth. The buildings, with the exception of that at Clap- 
ham Junction, will be 50 ft. wide and from 65 ft. to 103 ft. long, and will 
consist of a machine bay and a switchgear bay. At Clapham Junc- 
tion! the sub-station will be located on No. 5 platform under the 
gangway leading to St. John’s Hill, and this site will require a special 
arrangement of buildings and apparatus. Each sub-station will 
contain static transformers and rotary converters, together with the 
necessary switchgear, for transforming the three-phase high-tension 
current to direct current at 600 volts, in which form it will be used 
by the trains. Twosizes of converters will be used, the larger having a 
continuous capacity of 1,875kw. and the number of these which will 
be installed at the various sub-stations are: at Waterloo (4), Clap- 
ham Junction (3), Raynes Park (2), Barnes (2) and Twickenham (3). 
The smaller will have a continuous capacity of 1,250 kw., and these 
will be installed as follows: Hampton Court Junction (2), Kingston 
(2), Sunbury (2), and Isleworth (2). From the sub-stations, direct 
current at 600 volts will be delivered to a conductor rail which will 
be laid along the line 16 in. from gauge and at such a height that the 
contact surface will be 3 in. above rail level. 

The rail, of which considerable quantities have been delivered, is 
of special steel having a resistance of about 6} times that of copper 
of the same length and cross-sectional area, and weighs 100 Ib. per 
lineal vard. It will be supported by insulators fixed on the sleepers 
and will be bonded across the joints by four flexible copper bonds 
expanded into holes drilled in the rails before delivery. Current will 


or indirectly by manufacturers as a part of their propaganda pro- 
gramme, were favourable to eleetrification. The railway company 
then began studies of the subject independently. The conclusions 
of its officers were unanimously opposed to electrification, by reason 
of the financial results to be anticipated ; however, some of its lines 


good reasons. Lately there has been a constant and persistent 
pressure put upon the company officials, by both power companies 
and consulting engineers, to reconsider decisions adverse to elec- 
trification, decisions that were made after patient and thorough 
study, and in the face of the fact that to be connected with any such 
important engineering work as these installations would be could 
but fire the professional imagination of any engineer worthy of the 
name. Here, then, are two opposing parties; the one with things 
to sell (apparatus, power, engineering skill), the other with a service 


any cost it must be. "The first reports favourably upon projects 
that the second reports unfavourably with equal positiveness. 
Some things must be unknown to both. Either the radicals have 
not all the facts upon which to work, or the conservatives cannot 
interpret their facts correctly. 

Words have been multiplied with reference to the subject until 
aspiring author well may pause before adding fuel, not to say fat, 
to the fire; but it is with these thoughts in mind this Paper is 
written, not with the intent to offer anything original in the study 
of such problems, but to give the facts of a typical west coast moun- 
tain railway district and their interpretation as seen by one whose 


in such matters. It is not intended to be the final word on the 
subject of electritication of this district, but it is the result of a study 
recently made to determine whether there was such a reasonable 
chance for profitable electrification as would warrant a very con- 
siderable expense in time and money, such as was incurred a few 
years ago in an exhaustive and final study of the Sierra problem, for 
example. If through the facts given herein, and in the discussion 
thereof, a better mutual understanding will be reached, its purposes 


will have been served. 
PHYSICAL CHARACTERISTICS. 


be collected from the rail by the trains by means of cast steel col- 
lector shoes hung from the trucks, and the return side of the circuit West slope, Bakersfield to summit | .................. 401 miles 
will be formed by the running rails, which will be bonded across the boo IM cM seas tenes TEI En aS REEE 3,764 ft. 

JA VeFADO (AO: us eoru od muris ee Pv deamon se oen beu E VET 1-14 per cent. 


joints by two flexible copper bonds. 
Average curvature equal to a constant 3 deg. curve. 


For the first section of the electrified lines 84 train units are being 


provided. Each unit will consist of three compartment type coaches | |. summit (372 wiles). The. loop curve. has a total curvature (of 


and will be equipped with four motors, each of 275 H.P., together | 566 deg. 33 min. 12 sec. 
with the necessary control apparatus. These motors will be the East slope, Mojave to summit  ................... cs 18-3 miles. 
largest ever mounted on a passenger coach. A special motor truck, Vertical Pise: seserian E qued VES e AU ud 1,285 ft. 
carrying two motors, will be fixed under each end of the train unit, Averape Brade-. is ses sSuccicus ras deas esso essa Tae 1:33 per cent. 
the remaining trucks being of the company's standard pattern. The Average curvature (as above) ........... sees 0-79 deg. 
Total cugvatite: 2: oed er pus aaa 765 deg. 


control apparatus will be of the relay automatie multiple-unit type 
providing for uniform acceleration, and controlling from the front 
driving cab all the motors on a train of any length. Every train unit 
will have a driving cab, containing control apparatus for two motors, 
at each end, two luggage vans and seating accommodation for 190 


are not compensated for curvature, so that in effect the ruling grade 
is 2-4 per cent. The maximum grades are long enough to fix the 
weight and power of the locomotives. The average distance between 
sidings is 3 miles, approximately. 

The average goods train, eastbound, weighs 2,000 tons, exclusive 
of locomotives. Four consolidation type locomotives, or their 
equivalent in Mallet compounds, are used to haul this train from 
Bakersfield to summit. From summit to Mojave one locomotive 
is used for supplying air for brake purposes, &c., and the other three 
return deadhead to Bakersfield. "The west-bound freight trains are 
lighter than the east-bound on account of the fact that much of the 
western movement consists of empty cars. The normal weight is 
1,250 tons, hauled by three consolidation locomotives, or their 
equivalent in Mallets; or a 1,500-ton train operated by three con- 
solidation or decapod locomotives, or their equivalent in Mallets. 
The helper engines cut out at summit and return light to Mojave. 
In order to provide a flexible unit it was proposed to use an electric 
locomotive, capable of handling a train unit of 500 tons, as many per 
train to be used as the weight of the train required. The weight of 
the electric locomotives is assumed at 100 tons. Passenger train 
weights vary from 250 tons to 600 tons, for which a single passenger 
locomotive weighing 150 tons was provided. A maximum goods 
train movement over the mountain recently consisted of 12 full-size 
trains, eastbound, and eight full-size trains, westbound, in addition 
to the normal passenger movement, which is seven regular trains 
each way per day, with occasional extras and second sections. The 
track, particularly on the west slope, is laid for the greater part of 
the distance in rough country, in fact, between mile posts 326 and 
361 all the track, with the exception of a short stretch near Caliente, 
is in cutting or on embankments. It may be said generally that at 
least half the track is laid under conditions where any overhead 


passengers. 
New running sheds and repair shops for the electric trains will be 


built at Wimbledon, adjacent to the power house, and additional 
sheds will probably be provided at Hampton Court, Fulwell and 
Hounslow. It is the intention to commence electric working on the 
Kingston Roundabout line first, and it is hoped that this line will be 
in operation before the end of next year. Electric services on the 
Hampton Court and Shepperton branches and on the Hounslow 
Loop line will be added as soon afterwards as possible. 


—— — ——M— — 
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MOUNTAIN RAILWAY ELECTRIFICATION.* 
BY A. H. BABCOCK. 


Summary.—The author studies the relative merits of steam and 
electric equipment for a mountain division of the Southern Pacitic Rail- 
road. It is proposed to use a 2.400-volt third-rail system, using 100-ton 
electric locomotives, capable of handling 500 tons for goods work and 
150-ton locomotives for passenger work, On the basis of present traffic, 
it is shown that electrification of this division would not be justified 
financially, whether the power was '* home made ” or purchased. 


During the past 10 years the Southern Pacific Co. has investigated 
the question of electrification of its three outlets from the central 
valleys of California, north over the Siskiyou, east over the Sierra 
and south over the Tehachapi. The earlier reports, inspired directly 


* Abstract of a Paper read before the American Institute of Electrical PX 
pe ; contact system would require, necessarilv, very expensive steel pole 


Engineers. 


have been electrified, and other electric lines have been acquired for 


to be maintained, at decreased cost if possible, but maintained at | 


reports heretofore have been responsible for many adverse decisions. 


Total curvature 7,944 deg., of which 6,969 deg. are between Caliente 


The ruling grade on each slope is 2-2 per cent., but these grades. 
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or bridge construction. In addition to the above, there are 18 
tunnels, in none of whieh the vertical clearance is more than 184 ft., 
and 60 per cent. of their total length is on 10 deg. curves. 

Experience with similar earlier reports has shown that, in general, 
there is little difference in total first cost and annual operating costs, 
whether an overhead system or the third-rail system be considered. 
A double overhead contact system gives maximum first cost and 
operating costs for contact system, and minimum weights, costs and 
maintenance of locomotives ; a single overhead contact system gives 
high first cost and operating costs for contact system, with maximum 
weights and maintenance of locomotives; the third rail gives high 
first cost and minimum operating cost of contact system, medium 
locomotive weights and first costs, with minimum operating costs, 
but the total costs are brought up to the level of the others by reason 
of the necessary sub-station apparatus and attendance. A choice 
of systems, therefore, is to be made only after an exhaustive study 
of all the local conditions. In a preliminary study, as this is, it 
matters little what particular system of propulsion is chosen, upon 
which to base the estimates. For the purposes of this discussion, a 
2,400-volt continuous-current, third-rail contact system was selected 
for the main line, with an overhead contact system in yards and ter- 


minals, at Kern, Bakersfield and Mojave. 


l First Costs. 

RUD BEACONS scate cc eta sends Seco MI PEN DI UR ue EL Ei rue £322,000 
Generating station 41... eror eterne aat Baer riserve ved eana eda 352,000 
Transmission system ........c..ceecsecsecsseceeceesececeuseecesneueces 86,010 
Contact system (yards) ..........ccccceccecececsecescecseceuseuseacess 31,050 
A "WEEDS TTE 165,000 
BODO gigs tesis detecte pb indu e ru a censure 24,460 
lj wg "TR" 35.000 
2.000 


Shops and inspection shed .................. eene 
Electric locomotives |... nere 417,000 
"Wo ee £1,434,520 

‘Credit by steam locomotives released for service on other 
292,980 


hon Meer" 


Net. first (Costin voe aci obi EA blues £1.141,540 
ANNUAL OPERATING CosrS (steam-generated power). 

l Steam. Electric. 
‘Sub-station labour and supplies ..................... — .. £11,940 
Power house labour and supplies..................... — .. 16,956 
"Transmission and contact system maintenance... — - 7,315 
Maintenance of way as affected by locomotives... £25,378  ... 106,657 
Locomotive repairs ............... eene 54,198 ... 14,120 
Loco. enginemen (passenger) ....................-- 9,060 .... 5,820 
Fuel. ao cuspis edu hue hii te erum Paletten 48,170 ... 20,106 
i £137,406 ... £92,914 
Bond interest at 44 per cent. ......................-. — .. 51,369 


Totals; sciat o Eoo eate asct o u ed £137,406 ... £144,283 


Net loss, £6,777. 
In the above no account is taken of items not affected by character 
«of motive power: enginemen, and all train crew wages, repairs to 
cars and maintenance of way as affected by cars—for example. The 
net loss under proposed electric operation is so small that it might be 
wiped out by a reasonably small change in the assumptions ; in fact, 
at this stage of similar investigations often there is a temptation to 
search for opportunities to change this, or to modify that, as the 
necessities of the case demand. This important fact should be borne 
in mind, however, that in the foregoing no account is taken of taxes 
and depreciation, both of which must be paid, some time, by some 
one, to the extent of at least 5 per cent. of the net investment, which 
increases the net loss by approximately £57,000 per year. It may 
be asked, why is depreciation not taken into account in the usual 
manner? The answer is, since there is a loss, or at least no profit 
shown, and since to add depreciation would be to make a bad matter 
only worse, nothing is to be gained by entering into the academic 
discussions that inevitably follow the opening of a subject concerning 
which opinions reasonably may differ as widely as on this much 
disputed particular. But power may be purchased, as is often 
suggested by those with power for sale, hence it is proper to deter- 
mine at what rate this power may be purchased and come out even 
as compared with operation by steam-generated power. Obviously 
any rate less than this will be profitable. With purchased power, 
the total investment will be diminished by the costs of 20 miles of 
transmission line and of the generating station, it being assumed 
that power will be delivered at some one point on the right of way, 
whereas local conditions located the steam station 20 miles off the 
right of way. 
The difference (£47,285) should be decreased by £38,275 (the 
approximate tax and depreciation rate of 5 per cent. on the net 
investment of £765,540), and there is left the wholly inadequate 


The net first cost was  .......00.csccescccccccessccccceccvasvsnsecaces £1,415,540 
Transmission line .................... cereis £24,000 
Generating station —...................ceeeee eee eene 352,000 

———— 376,000 
- £765,540 


Leaving a net investment with power purchased 
ANNUAL OPERATING Costs (power purchased). 
team. Electric. 


Sub-station labour and supplies ..................... — .. £11,940 
Transmission and contact systems maintenance — n 7,115 
Maintenance of way as affected by locomo- 

WOVE een 25.378 ... 16.057 
Locomotive repairs .......... slau diate oat D RM an EE 54,198 ... 14,140 
Loco. enginemen (passenger) ................. ee 9,600 ... 5,820 
WUC! caicetss. suse aire NO ETT eU acts 48,170 ... — 

£137,406 ... £55,672 
Bond interest at 41 per cent. ........................ — e. 34,445 


27). mE £137,400  ... £90,127 


3,000,000 kw.-hours at a load 


factor of about 20 per cent., with no profit to show for an investment 
of nearly £800,000. For the sake of the argument let the deprecia- 
tion be neglected, and let it be considered that £47,284 are available 
for the purchase of power under the operating conditions of the 
service. At any time there may be four passenger and four freight 
trains pulling up hill simultaneously, taking a total of 32,720 kw. 
alternating-current input to the line. This is not the maximum 
number of trains that is on the mountain regularly, but represents 
only those taking power. A slight derangement of schedules, or an 
extra goods movement, or an accident, for example, will cause con- 
gestion beyond any possibility of estimating. This traffic must be 
handled as cireumstances require. It cannot be spaced conveniently 
for power demands, as many engineers and power men have sug. 
gested, but the terminal yards must be cleared as the cars accumulate. 
Is there any power company in the west coast country, or even 
beyond the reach of such a natural power source as Niagara, that 
would care to undertake such a load for any such yearly return as 
that named in this paragraph ? It would net about 4} mills, a rate 
that neither the purchaser nor the seller could afford to consider. 

In the face of the foregoing it is difficult to see how any recom- 
mendation in favour of electrification can be made, if the opinion is 
based on the direct financial profit to be realised; in other words, 
this case is merely another example of the fact often noted that in 
the great majority of cases the profits from electrification must be 
realised indirectly rather than directly— increased track capacity, 
postponing second or double tracking, or thelike. ' j 

It may be urged that a larger district woud make a better showing. 
In this connection it may be noted that the line from Bakersfield to 
summit is almost identical with half of the line assumed in Mr. 
Hobart's Paper on “ 2,400-volt Railway Electrification."* On each 
side of the summit Mr. Hobart's assumed line is 3,800 ft. rise in 
48 miles, with the ruling grade of 2-2 per cent., while the west slope 
of the Tehachapi is 49} miles, rise of 3,764 ft. and a ruling grade of 
2-4 percent. Also Mr. Hobart assumes goods train weight on heavy 
days of 1,800 tons, as against 2,000 tons on the Tehachapi. Further- 
more, the Sierra study covered a district more than double the length 
of the Tehachapi, and the result was the same. 
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A CRYSTAL CONTACT DISTURBANCE PREVENTER 
FOR RADIO-TELEGRAPHIC RECEIVING. + 


BY L. W. AUSTIN. 


In 1908 I published the results of a study of the rectifying action 
of certain contacts, silicon-steel, carbon-steel, and tellurium-alumi- 
nium. Soon after this it occurred to me that the property of rapid 
change of resistance with impressed voltage shown by these contacts 
might be made use of in shunting to earth loud interfering signals 
and atmospheric disturbances, so troublesome in radio-telegrapbic 
receiving, and in the spring of 1909 very encouraging results were 
obtained from a tellurium-aluminium contact placed around the 
primary of the receiving transformer. 

It was found, however, that in actual service, while occasionally 
remarkable results were obtained in cutting out disturbances, the 
tellurium-aluminium contact was too unstable to be depended upon. 
Silicon in contact with metals was found to be less sensitive than the 
tellurium contact and also too unstable for practical use. Iron 
pyrites, zinkite, galena, and many other crystals have been tried at 


* THE ELECTRICIAN, Vol. LXXI., p. 804, August 22, 1913. 
f From the “Journal of the Washington Academy of Sciences.” 
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various times, and unsuccessful experiments were also made with the 
Lodge-Muirhead mercury coherer, several other types of coherers, 
with vacuum valves and the electrolytic detector. It has recently 
been found that silicon in contact with certain crystals, especially 
with metallic arsenic, of which the dark coloured impure variety is 
the best, forms a practical device for leading strong disturbances to 
earth without interfering with the reception of the regular signals. 


Table I. shows the detector galvanometer deflections with the dis- 


turbance preventing circuit in amd out, the antenna being excited 
by a tuned buzzar circuit with different degrees of closeness of coup- 


ling. Table II. shows the relation between tuned buzzer circuit 


signals and natural atmospherics, the maximum throw of the gal- 
vanometer during a period of 10 seconds being taken as the atmos- 


pheric reading. 
Table. — — uM 


Disturbance preventer. 


— 
— — —— ———— — ———— 


i | 
Disturbance preventer. | 
i 


Out. 


In. | Out. | . In. 


| 


— — 


Deflection( mm.) Deflection(mm.). Deflection (mm.) | Deflection (mm.) 


0-5 0-5 Signal 

L5 1-5 || Signal Atm. Approx. Atm 

3:5 4:5 ' 10 7 2 5l 

7-0 22-0 ! 10 7 12 80 
15-0 130-0 | 10 0 12 15 
21-0 240-0 10 8 12 62 
40-0 off scale | 10 6 12 68 

2-5 2-5 | 


The disturbance preventer is more effective in the case of strong 
interfering signals than against atmospheric disturbances, as it is 
‘quite possible to read signals of 20 times audibility through disturbing 
‘signals of many hundred times audibility on the same wave-length. 
"The best results are obtained with loose coupling and with a con- 
-siderable amount of inductance in the antenna, with a series con- 
denser if necessary, and the disturbance preventer contact shunted 
-across only that part of the inductance which acts as the primary of 
the receiving transformer. An increase of the effect may be obtained 


by throwing the circuit out of tune to the loud signals by placing 


disturbance preventers across the capacity or across other portions 
of the inductance, and also in the secondary circuit. But in general, 
-except under extraordinary circumstances, these introduce compli- 
‘cations in handling which are out of proportion to their benefit. 
Fairly good results have been obtained also with a contact of car- 
borundum with other crystals. These combinations, however, 
while more stable under extremely powerful disturbances, in general 
do not fall low enough in resistance to give as satisfactory results as 


the silicon-arsenic. 


MODERN ELECTRIC LAMPS.* 


BY DR. BERTHOLD MONASCH. 


This Paper is a report prepared by the author for a meeting of the 
Verband Deutscher Elektrotechniker in Breslau, and is intended to 
furnish material for a general discussion of the subject. Dealing 
first with arc lamps, it is evident that of Jate years their province has 
been much restricted. "Tungsten Jamps for candle-powers up to 
1,000, with an efficiency of I watt per Hefner candle-power, have 
displaced the older type of open arc Jamp, burning carbon without 
admixture of foreign substances, and also the enclosed arc lamp. 
The economy in working expenses was greater when the change was 
made on an alternate-current system than when it took place on 
continuous current. In both cases, however, the work of attendance 
and maintenance was much simplified. Small arc lamps, taking 
2 or 3 amperes, have almost entirely disappeared ; the enclosed type 
of lamp is beginning to be entirely out of date, and the pure carbon 
are lamp is scarcely ever used on modern installations. Moreover 
the arc lamp had a new and, perhaps to some extent, unexpected 
rival in the shape of its old enemy. It has been found, indeed, 
that gas under pressure can be very economically applied. Thus 
the ordinary Welsbach burner requires 1-5 litre of gas per candle- 
power-hour, while high-pressure gas requires only 0-5 litres for the 
same amount of light ; and, further, the newer system can be used 
to give large units of light up to something in the neighbourhood of 
4,000 c.p. 

The competition of these rivals with the arc lamp led to the 
necessity for further developments; and these improvements have 
been notably in two directions, viz., in limiting the air supply, so as 


* Abstract of an article in the ^ Elektroteebnischoe Zeitschrift." 
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to increase the length of time during which the lamps will burn 
without attention and renewal of the electrodes, and, further, in the 
addition to the electrodes of suitable salts for the purpose of increas- 
ing the luminous efficiency. In the first instance the added salts 
were made into a kind of core in the centre of the carbons, but in 
lamps which had a restricted air supply a newer type of electrode 
was made in which the salts were distributed homogeneously 
throughout the whole mass instead of being confined to the core 
alone. Lamps which are provided with such electrodes have a 
burning period of 60 to 80 hours on direct current and of 80 to 100 
hours on alternate current. With direct current it is necessary to 
allow a certain access of air in order to obtain a steady light, wheres 
on alternate current the air may be almost entirely excluded. This 
is opposed to the usual practice where plain carbon electrodes are 
used. The efficiency of lamps of this improved type with restricted 
supply of air is almost as great as that of open flame arcs. Until 
lately there was no arc lamp which was suitable for use on a three- 
phase circuit. Wedding has, however, described the Schaffer lamp, 
in which the problem of regulating the three arcs seems to have been 
successfully solved. If this lamp is supplied with current at 110 
volts it gives 14,000 c.p. and takes 10 amperes. Tbe efficiency 
works out at 0-088 watt per Hefner candle-power after all losses 
have been taken into account. This lamp scems to have given a 
steady light without flickering at all periodicities between 56 and 18. 
The arc itself is of unusual length, and the rate of consumption of 
the carbons is very low. Still, beyond the academic description of 
the lamp, nothing is known about its actual use in practice. 

Metallic vapour lamps have also improved. Girard has reported 
that the quartz lamp can be made suitable for use on alternate 
current in a somewhat similar method to that employed with direct 
current. From the point of view of light-efficiency this lamp is 
superior to the alternate-current arc lamp, burning pure carbons, 
but the colour of the light is naturally greenish. This quartz lamp 
has also been made in such a shape that it can be used directly on 
500-volt networks. It might therefore be suitable for use on rail- 
roads or tramways where pressures of this kind are commonly 
employed. If used with an iron resistance in series the variations 
of voltage which are usual in traction lines appear to be insufficient to 
extinguish the lamp. Wolfke has constructed a metallic vapour 
lamp giving a white light. The most suitable material he has found 
for the electrodes is an amalgam of cadmium and mercury. If 
the mercury amounts to about 10 per cent. of the whole the light is 
sufficiently white and colours can be matched by this light just as 
well as by the plain carbon arc. If the total input is small the 
efficiency is low ; but this improves, just as in the ordinary mercury 
arc lamp, with increased load. With an input of 150 watts we get 
l c.p. per watt and at 600 watts we get 1 c.p. per 0-2 watt. A tipping 
mechanism is used to start the lamp. Nothing, however, is known 
about this lamp beyond laboratory reports. , 

The tungsten lamp has been improved in mechanical respects 
during the past year. It can now be exposed to shocks and used 
under conditions of continued vibration ; and seeing that this is so 
the last supposed advantage of the old carbon incandescent lamp 
disappears. Two different plans have successfully been tried to 
produce a stronger tungsten filament. The one plan consists in the 
production of long continuous lengths of tungsten wire. The 
tungsten is first obtained in the form of a fine powder; short rods 
are made out of this material and suitably heated till the particles 
sinter together. These rods are then submitted to a certain 
mechanical treatment while warm. If this trcatment is continued 
long enough the crystals of tungsten get stretched, and ultimately 
the texture of the wire is such that it can be drawn through dies 
possessing the properties of ductile wires and being flexible and 
elastic. This constitutes a great improvement on the old process of 
producing the filaments by squirting under pressure, the product in 
which case was in the form of a very brittle hairpin. Almost at the 
same time as this improvement was made it was discovered that it 
was possible to add to the tungsten other highlv infusible substances, 
There is still a good deal of mystery about any details. It is, how- 
ever, a fact that the whole character of the tungsten filament has been 
changed as a result of these improved processes. The filaments are 
now made of wire which is ductile, and is so flexible that it ean be 
wound round the finger in the form of a spiral. Müller has described 
an experiment as follows:—He took a length of this wire having a 
diameter of 0-048 mm.; its total length was 510 mm., and it was 
passed over rollers 250 mm. apart. At the ends were weights of 
30 grammes, and at the middle another weight of 60 grammes. The 
wire sustained these weights without breaking, but when the welghts 
were removed the resulting kinks were clearly seen. An experiment 
of this kind is very instructive. The old Joke. which has long been a 
feature of elect rical exhibitions, in which small tramcars coll de with 
one another while carrying glowing tungsten lamps ought now 
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to be declared out of date. At the moment there is a very lively 
struggle going on between the two new types, both of which appear 
to be mechanically of equal strength. The drawn-wire type seems to 
be somewhat more economical to produce from the point of view of 
the factory. It would be well if the definition of terms could be 
kept in mind, or at any rate if the term “ wire " is to be applied to 
all filaments alike some distinction ought to be drawn between the 
drawn wire and what may be called the pressed wire. The old and 
original type of pressed wire, if it could be called wire at all, is of 
course dead, but its place has been taken by a newer form which 
may very likely survive. The only mechanical process to which it is 
subjected is one of pressing or squirting, and by way of distinguishing 
it from the other type it might be called the pressed wire filament. 
Which of the two types is to survive is at the moment uncertain ; 
much will depend on the phenomena which take place during the 
life of the lamp, especially on alternate current. Brislee has shown 
by microscopical examination that there is a tendency during burning 
towards the reformation of the crystalline structure. This 
phenomenon is well known in tantalum lamps on alternate current ; 
and there is reason to think that it also takes place to some extent 
both with the drawn and the pressed type of tungsten wire filament. 

Interesting examinations have been made by Larsen and by Wild 
into the variation of the light given by out a tungsten lamp on 
alternate current during the period of a complete cycle of the current. 
As was to be expected, a periodic variation can be detected, and 
this variation is most noticeable in the case of thin filaments. Accord- 
ing to Larsen the light given out by a 10 c.p. lamp on 220 volts varies 
between 7 c.p. and 13-4 c.p. It seems therefore that if the lamp is 
put on a certain voltage and supplied with alternate current it does 
not necessarily give the same light as if it is put on the same pressure 
and fed with direct current. Wild has shown that the ratio of the 
maximum light to the mean light given out by a lamp taking 0-1 
ampere is 1-58; the ratio for a lamp taking 0:65 ampere is 1-11, 
always assuming the periodicity to be 25. If the 0-1-ampere lamp is 
supplied with current having a periodicity of 50 the maximum 
illumination is 1-3 times the mean, and the minimum is 0:71 times the 
mean; the variations are therefore half of what they were on a 
periodicity of 25. Larsen showed that with a periodicity of 50 on 
220 volts a 10-c.p. lamp gave a light 1-016 times as strong as on the 
same pressure with direct current; with a periodicity of 30 this 
ratio was 1-037. These minute differences are of no real importance 
in actual photometric work, secing that errors amounting to 3 per 
cent. on either side of the mean are scarcely avoidable in workshop 
practice. In very accurate scientific work things may indeed be 
different, and it may be necessary to take these matters into account. 
Larsen, however, was unable to find any difference in the watt- 
consumption on alternate and direct currents. Pirani and Meyer 
have investigated the question of the actual temperature of the 
glowing filament. With a lamp taking 1-2 watts per Hefner candle- 
power they fix the temperature at 2,040°C., and at 1 watt per candle- 
power it is 2,105°C. The temperature of the tantalum lamp at 1-5 
watts per Hefner candle-power is 1,954°C., while that of the carbon 
filament is 11,829°C. at 4 watts per Hefner candle-power, 1,912°C. 
at 3 watts per candle-power and 2,028°C. at 2 watts per candle. 
power. 

The Moore light in vacuum tubes seems to be spreading, in Germany 
at any rate, where it is used for internal illumination, and for lighting 
shop fronts. The tube-system is now so arranged that on three- 
phase networks three tubes with six electrodes can be used without 
any complication. The gas neon has also been examined by Claude 
for lighting purposes. This gas is, of course, contained in the 
atmosphere, of which it composes one volume in 70,000 volumes. 
Neon is easily separated from the other constituents by the processes 
used in connection with the liquefaction of air, and is a better electrical 
conductor than oxygen and nitrogen. Neon tubes, 65mm. in 
diameter, have been prepared in lengths up to 6 or 10 metres, and 
give a light of 450 c.p. per metre of length. The efficiency is about 
0-5 watt per candle-power. "The necessary voltage depends on the 
length of the tube, and may vary between 900 and 1.200. lf the 
load is kept fairly low, say about 110 c.p. per metre of length, a life 
of 100 hours can be expected with one filling of neon. At normal 
loads, i.e., at anything above 200 c.p. per metre, the tubes soon 
become “ hard " ; and to avoid trouble under this head an automatic 
valve is arranged, which admits neon from a receiver as soon as the 
The light given by neon is rich in red 


pressure falls below 0-7 mm. ! 
It has the same 


ravs, and may be compared with the glow of a fire. 
sort of effect on colours as the vellow tlame ares, and actinically the 
light has no effect. Attempts to use the neon lamp on low pressures, 
as for instance on 220 volts direct current, have hitherto been 
unsuccessful, Moreover, nothing is known of any attempt to use the 
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ADJUSTABLE SPEED A.C. MOTORS FOR PRINTING- 
PRESS WORK. 


Those who follow the progress of the alternating-current motor 
closely have been aware for some years that it was theoretically 
possible to produce an alternating-current commutator motor 
having the same characteristics as the direct-current shunt motor— 
namely, a speed which is adjustable but at the same time independent: 
of the load. There have, however, been many practical difficulties, 
and it will probably come as a surprise to the average user of alter- 
nating-current motors that such a motor is obtainable. There is no 
doubt that, in view of the wide and extending use of alternating 
currents a motor of this kind would enjoy a wide field of application. 


Fic. 1.—ADJUSTABLE SPEED MOTOR. 


It is the object of the present article to describe one only of the;many 
possible applications of this type of machine—namely, its application 
to printing-press work. 

The machine described below may be used either on single or 
polyphase circuits, its advantages being particularly marked on 
single-phase circuits. In order, therefore, to show the motor 
operating under the most difficult conditions, we give some details 
of a single-phase installation recently completed— namely, that at 
Messrs. Harrison & Sons, printers-in-ordinary to His Majesty, 8t 
Hayes, Middlesex. 

The motor, which is built under the Punga and Creedy patents, 
and is being placed on the market by Messrs. F. Parkinson & Co. 


Fic. 2.—CoNTROLLER USED WITH PARKINSON PRINTING-PRESS MOTOR. 


Leeds, is shown in Fig. 1. The stator consists of a cast-iron frame, 
which forms the base of the motor and also supports the bearing 
brackets. This frame contains the laminated iron stator core, 
which is of the usual induction motor type, and contains a number 
of semi-closed slots, in which the single-phase stator winding lies. 
The rotor consists of a laminated iron core mounted on a strong 
cast-iron spider, and carrying a drum winding similar to that of à 
direct-current machine, and connected to a commutator, built une 
hard-drawn copper bars, insulated by means of pure mica. E 
3, 


lamp outside the laboratory, except for a solitary instance where it | : 
|! brush-holders are of standard design, containing carbon brus 


ix said to be in use in Paris. 
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Figs. 3, 4 and 5 show the speed torque curves and the efficiency 
and power-factor curves of the machine from half load to 33 per cent. 
overload on single-phase current. It will be seen that the efficiency 
is fully equal to that of a direct-current motor, and remains approxi- 
mately the same for the full speed range, there being, perhaps, a 
slight drop at the lowest speeds. Another unique feature of this 
type of motor is its extremely high power factor, which will appeal 
more especially to central station engineers. It will be seen from 
the curves that the power factor at full load averages 95 per cent. 
over the entire range of speed. From the user's point of view this 
means that whereas other alternating-current motors take from 
20 to 25 per cent. more current than a direct-current motor does to 
do the same work, even when the efficiency is the same in both eases 
this motor is said to take about the same current only, and conse- 
quently enables a certain economy in wiring to be realised. Fig. 3 
shows the speed torque characteristics of the motor. It will be seen 
that the speed drop between no load and full Toad is very slight, 
amounting to 3 per cent. only, which i3 certainly no more than that 


of the averag> direct-current motor. 


every way similar to those of a direct-current machine. The 
standard machine is fitted with ball bearings in order to reduce the 
friction and lessen the necessity for frequent attention. These 
bcarings are of the best quality obtainable, liberally designed for the 
whole range of outputs, and so arranged as to be absolutely dustproof. 

For printing press work, in addition to the motor, a speed regulat- 
ing controller and a starting switch, arranged so as to permit of 
*'inching" and capable of being fixed in any desired position on the press 
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MAIN FEATURES IN THE CONSTRUCTION OF LOUD- 
SPEAKING TELEPHONE RECEIVERS. 


Loud-speaking telephones having lately been greatly developed, 
particulars of their construction given by the '* Telephone Journal ” 
areused. Thespeed regulation is effected by means of an ordinary dial- | “ill be of interest. Although comparatively simple to obtain 
type controller, having in standard designs 10 stops, corresponding either volume or articulation in phonetic apparatus, it is difficult 
to the 10 different speeds. The contacts are arranged to run under | tO obtain a combination of both. 
oil, whereby sparking and burning is absolutely prevented, and it is | _ The quality and articulation are largely dependent upon the 
found in practice that such oontrollers, though in constant use, show dimensions of the diaphragm and the Mannerin which it is mounted. 
no signs of wear on the contacts. Fig. 2 shows this controller. The | All diaphragms have a certain " tone. dependent upon their 
starting switch can be arranged in two different. ways, according to ; natural period of vibration ; and as the weight of the diaphragm 
whether a remote control is used or not. The most usual arrange- | CT any part attached to it is increased this tone becomes eni- 
ment is that corresponding to a direct control, the use of inter- phasised. If the moving mass is not kept exceedingly small, this 
" tone " interferes with the proper reproduction of the words trans- 


mediate solenoids being avoided. A small drum-type controller is tae 
mitted. The problem of designing an efficient transmitter for this 
service has mainly been that of making use of the largest possible 


mechanical proportions in order to permit the use of large currents 
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without making the moving parts too great in mass to destroy 

Š y0 distinctiveness of articulation. The main point followed in the 

ï design of the loud-speaking apparatus has been the obtaining of 

& E. a method of construction which will give greater emphasis to the 

NNENNNEME harmonics of the voice and less to the fundamental note. In 

50 general, this method will give far better results as far as intel- 

NNEENEN ligibility is concerned. This principle has been followed out con- 

40 sistently in the construction of both the transmitter and receiver 

600 700 POQ 900 1909 . used in the loud-speaking combination. As in the case of the 

transmitter, the articulation of the receiver is governed largely by 
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600-000 REVS. PER MIN, : E ; l . 
the mechanical characteristics of its mounting and the diaphragm. 


In the receiver the diaphragm has been corrugated and mounted 
pose mentioned above. j on rubber cushions, as in phonograph construction. A lever arm 
A notable characteristic of this type of motor is the absence of | connects the diaphragm to a soft iron armature which is the 
starting resistance of any kind, it being standard practice to throw | actuated portion. The diaphragm itself is made of phosphor- 
the motor direct on to the line, whereupon it can be arranged to | bronze, that metal being found to produce the best result from 
absorb not more than twice full-load current, and will give a starting , the standpoint of both volume and articulation. 
torque of from 2 to 2} times full-load torque. By means of this By employing the magnetic principles used in the construction 
drum-type controller it is possible to “ inch " the printing press with ' of polarised bells the efficiency of articulation was found to be 
exactly the same ease and accuracy as with a direct-current motor, still further increased. This fact may be accounted for by the 
a result which is said to be unique on single-phase current. Of resultant reduction in the inertia of the moving parts. The use 
of a differential magnetic circuit in the receiver has also made it 
possible to obtain a double positive action of the diaphragm. In 
the normal condition of the receiver the diaphragm is practically 
free from all tension. This has the effect of greatly increasing the 
efficiency of construction, due to the fact that a much smaller 
air-gap may be used. These new constructive features have pro- 
duced a loud-speaking receiver which combines clear articulation 
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fitted on the printing press, the contacts running in oil for the pur- 
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with a maximum of sound volume. 


Power Factor. 
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Simple Device for Disinfecting Air.—A recent U.S.A. pro- 
duction, which is of value without involving complication, is à 


Fic. 5.—6 H.P. MOTOR. 
smail round metal box made to contain a certain amount of 


course, no countershaft with fast and loose pulleys is required, the geo p. ,. Í PED E Thio ra 
motor bain belted or geared dicet tothe E Dre t ea er disinfectant fluid. and a wick compartment. Phis box is, by 
of small knife switches may be fitted in series at various points on the means of two Ings, clamped to the centre of the wire guard of 
press to enable the operator to stop the apparatus from wherever he the stardard type electric desk fan, which causes a certain 
stands. In the case of remote control, the control is effected by proportion of the air blast to pass through the wiek chamber 
means of a small pilot switch, exactly the same in every respect as Of the purifier, thus producing air as efficiently hvgienised as 
that uscd with a direct-current installation. by many more expensive methods. 
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THE POLICY OF THE “POINT FIVES.” 


During the last few months a discussion upon the “ Point 


chiefly by Mr. A. NicHots: Moore and Mr. J. Horace 
BowDEN ; and now that this discussion has come to a close 
we think it well to comment generally upon the arguments 
that have been put forward. As it happens, it is quite appro- 
priate that we should deal with such a subject in the present 
issue of THE ELEcTRICIAN, where the progress of electric 
heating and cooking is given particular consideration. 

Let us cay first that we are sorry the discussion did not 
continue longer; but, at the same time, we must admit 
that its continuation along the lines it had taken was 
almost impossible, for the simple reason, as so often happens 
in discussions, that misunderstandings had arisen. This 
seems to be due to faults on both sides. Some of the points 
we have in mind were raised by Mr. Moore in his last letter 
in our issue of the 24th ult. For example Mr. BowDEN 
speaks of a diversity factor of 20, giving a station load factor 
of 200 per cent. Mr. Moore naturally feels some difficulty 
in accepting a load factor ofthis kind. As a matter of fact, 
however, the difficulty merely arises from what we consider 
to be a wrong use of the term diversity factor. Then Mr. 
Bowen states that prices should be governed by reduction 
in the cost of production, but he does not consider that the 
works costs of any undertaking should constitute the 
basis for fixing the charges; also he is of opinion that 
running costs can have no possible relationship to works 
costs. Mr. Moore considers these statements to be con- 
tradictory. We admit that they are not stated as clearly 
as they might be, but nevertheless a little reflection (at least 
on the part of station engineers) will show, we think, what 
Mr. BowbEN has in mind. Then, again, Mr. Bowpen states 
that he does not offer his consumers energy at 0-5d. per unit 
plus an annual fixed charge, but that he tells his consumers 
that electrical energy will cost them so much per annum 
plus 0-5d. per unit, which he regards as a totally different 
thing. Mr. Moore fails to understand what difference there 
can be, because x-y is the same thing as y+z. We gather 
that what Mr. Bowpen has in mind is that it may be better 
for the attention of the consumer to be concentrated upon 
x rather than upon y, though the total results in cash may 
be the same; and there obviously is a difference if the 
consumer can be impressed with the fact that the expendi- 
ture to which he is pledged is quite a definite quantity, and 
that the variable amount which lies in his hands !5 
given at a low rate. Lastly, Mr. Bowpen states that the 
individual prices of each of his consumers shows a different 
average. This Mr. MoonE seems to think is an example of 
word twisting. It might, perhaps, have been better [or 
“individual prices " and “ average," as here used, to have 
! been defined ; but, on the other hand, we do not think it's 
very difficult to realise exactly what Mr. BowpEN means. 

After all that Mr. Moore has written he will probably teel 
surprised that we have a single good word to say in favour 


Fives " has, at intervals, been carried on in our columns, 
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-station engineer is eligible to be a member of this Association 


.one which permits a very wide variation. 


difficulty, but it finds little favour with the consumer, who, 
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of the “ Point Fives.” Let us say at once that, although | unit. Opinions will, no doubt, vary as to the soundness of 
the various tariffs, as the information so far available is still 


we have no connection whatever with this Association, we | 

have always been distinctly in favour of their general policy. , somewhat meagre. In this connection it is rather curious 

Mr. Moore may thus, perhaps, feel that we are but another | that Mr. Moore should be found to be attacking the tariff 

illustration of what often happens in discussions, namely, | adopted by Mr. Bowpen, for the latter of all the “ Point 

that people's opinions remain the same as they were before ; | Fives" seems to us to have a tariff which is. beyond 

nevertheless, we would assure him that we have followed the 

-discussion with a perfectly open mind, and in what follows We shall now refer to a few specific points that have been 

we shall try to point out why we consider the ''Point | raised in the discussion. One of these is working costs. 

Fives " have a good case. In doing so it is impossible for us | At one time the term “ works costs ” was a standard term, 
but this seems to have been somewhat abandoned in favour 


to deal with all the points that have been raised. We shall 
‘merely consider very briefly a few of those that we feel to | of “ working costs," which appears to be the old works costa 
In a discussion 


be the more important. 
First, then, Who is a “ Point Five ” ? 


suspicion. 


plus management, rent, rates and taxes. 
of this kind it would have been better for such a term to be 
definitely defined, but assuming that the meaning we have 
if he includes a charge of 0-5d. per unit as a distinctive | stated is that which Mr. Moore has adopted, then the point 
portion of his tariff. This is the sole article of faith, and is | arises whether it is possible to supply energy at 0-5d. when 

In another | the average working costs are, say, 0:73d. The reply to 
column of this issue we give briefly the tariffs of all the : such a question is that 1t depends entirely upon the nature 
"* Point Fives," from which it will be seen that full advantage | of the.load. Because the average working costs (which, by 
is taken of this freedom. The idea is apparently sometimes | the way, excludes capital charges) are 0-73d., itis clear that 
held that a “ Point Five " sells electrical energy simply at | the cost of certain classes of load may be more, and of others 
0-5d. per unit for certain purposes. This is by no means the | may be less. For example, the cost of further energy at night 
case. Indeed, generally speaking, it may be said that it is | time would be very much below the average, and this might 
not the case at all, and the average price obtained is con- | also apply to loads which do not tend to increase the lighting 
siderably more than 0-5d. The important point is that the | peak to a marked extent. This is a point which should need 
consumer having pledged himself to a certain definite ex- | no great emphasis, and probably explains the view expressed 
penditure per annum is free to take as much energy as he | by Mr. BowpEN that working costs do not constitute a 
desires at the low rate of 05d. per unit. basis for fixing a charge for the supply of energy. 

The desirability of some such tariffs as those adopted by | Mr. Moore makes the suggestion that the tariff of a 
the “ Point Fives " is at once apparent on considering the | ' Point Five" permits him to adjust the fixed charge so 
problem with which they are faced. The domestic con- | that the price per unit is the same after the introduction of 
sumer requires electric energy for light and also for heating | the new tariff as it was before. Up to a certain point this 
and cooking; or he is taking energy for light, and the | may be true; but the whole essence of the “ Point Five " 
station engineer desires that he should take energy for | tariff is that the larger the number of units taken, the lower 
heating and cooking. Now, these two services are very | the average price becomes, quite automatically, and the 
dissimilar. Electric lighting gives a load which has a certain | charge per unit being low, the consumer is encouraged 
load factor, by no means high, and a small diversity factor. | to use his apparatus to the utmost. Mr. Moore also 
Heating and cooking give a load which may, perhaps, have | savs that it is perfectly rational to divide up the 
a lower load factor (we are referring of course, to the | charges into fixed and running charges, but he appears to 
consumer's load factor), but a much higher diversity factor, | see no advantage in dividing up the charge to the con- 
The engineer is also faced with the fact that, unless he can | sumer. We are surprised at this. The average consumer 
supply electrical energy at less than a certain figure for | will see the advantage of paying a fixed sum per annum plus 
heating and cooking, he may expect to make no progress. | à small charge per unit, and will realise that the average 
Jt is quite a simple matter, of course, to put in two meters | price per unit becomes less as he takes a larger quantity per 
and have separate wiring throughout, the two services | annum. This is all for the good of the undertaking. Mr. 
being kept entirely distinct. That is one way out of the | Moore goes so far as to say that it is misleading to the 

consumer to suggest that the more units he takes the 
cheaper they become. We fail entirely to see the objection 
much better to make no distinction as regards wiring and | to such a statement, as it is simply a statement of fact. 
meters, but to adapt the tariff to meet the case. This is | Mr. Moore also does not seem to appreciate how there can be 
what has generally been done by the “ Point Fives." Most | different averages for different consumers, and he prefers 
of the “ Point Fives " (rightly, in our opinion) have avoided | to deal with averages throughout, by which we take it 
two meters, and it should be noted that in no instanceis | that he considers the average cost of producing a unit in the 
electrical energy supplied merely at 0-5d. Even in those | total output per annum, and also prefers to consider the 
cases where a flat rate of 0-5d. per unit is charged for heating | average price that should be paid bv all consumers of a class. 
ard cooking this is only where the consumer also takes a | This is the old way of looking at things, and is just 
supply for lighting; consequently the service is already | the reason why many undertakings have not made proper 
there, meter reading is already in progress, and it is not the headway. What would be said of a manufacturer who 
same thing as giving energy to a new consumer at 0-5d. per merely considered the average cost of producing a number 


It appears that any 


after all, has the last word on the subject. It is therefore 
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of different articles per annum and sold them at a certain 

average price so as to give à certain average profit? 

Obviously the public would purchase those which appeared 

cheap, or, in other words, those which really gave little or no 

profit to the manufacturer—probably a loss. A consumer 

who has, say, 10 kw. of heating apparatus, and keeps this 

on for an average of five hours per day, is entitled to be 

supplied at a lower rate per unit than a man who keeps the 

same amount of plant on the mains for only one hour per day: 

This sounds very elementary, but it is really one of the . 
points at the root of the whole question. All consumers, | 
even of a given class, are not all equally profitable. The | 
tarifs used by the ' Point Fives" permit more or less 
discrimination. We say “ more or less,” because some of the 
tariffs permit much greater discrimination than others, par- 
ticularly that of Mr. Bowpen. Mr. Moore also remarks 
that the average price obtained at Poplar is a gradually 
diminishing quantity, “ which in itself is certainly food for 
thought." We confess that this effect alone would cause us 
no anxiety. If the output increases and the load factor on 
the station improves, a diminution in price per unit should 
follow as a matter of course. Perhaps we had better say 
that we do not in any way pledge Mr. Bowpen by these 
remarks, for we have had no communication with him in 
regard to the points that have been raised. 

Mr. Moore, it seems to us, fails entirely to realise the 
importance of diversity factor, and prefers to stick merely to 
load factor. The load factor on the station as a whole is, of - 
course, one of the most important points—we may say even 
the most important point; but as regards the consumer, 
the load factor of the consumer is not the only point to be 
considered. It should be evident to every engineer that 
consumers having, say, a load factor of 10 per cent. and a 
diversity factor of 10 (as recently defined) give a load factor of 
100 per cent. (disregarding losses) on the station. If these 
consumers merely had a diversity factor of unity thev would 
give a load factor of only 10 per cent. on the station. Surely 
this is sufficient reason for giving preferential treatment to 
consumers having a high diversity factor. As to what the 
diversity factor of a heating and cooking load is on the 
average remains to be seen ; but it is certainly high, as will be 
evident by the curves which we reproduce in another part 
of this issue relating to heating and cooking loads at St. | 
Marylebone. There seems to be some confusion on the sub- | 
ject of diversity factor, and we hope to return to it in a | 


Jater issue. 
In any case we are entitled to ask—What has so far been 


the result? Has it been disastrous? Up to the present there 
has been no appearance of disaster. We do not suggest 
that such tariffs are necessarily applicable to all under- 
takings, but in such undertakings as have adopted them 
there has been no heaping-up of the peak at ordinary peak 


There has been no appearance of anv need for 


times. 
It is doubtless 


extra mains, though it is yet early to judge. 
quite true, as Mr. Moore suggests, that the “ Point Fives ' 
are looking somewhat to the future in adopting a policy of 
expediency, and are hoping that when further outlay is 
necessary the cost of generation will have been so far 
reduced by increased output that the outlav will not be a 
But even so, we think that such experi- 


3 


serious matter. 
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ments are fully justified. Even in the future, if it becomes: 
necessary to raise the price to some extent, this can be done. 
No undertaking is pledged for all time to a particular tariff, 
and even our gas friends think nothing of an occasional 


increase in price. All things considered, therefore, we feel 


that the policy adopted by the “ Point Fives" has been so far 


justified, and, further, we feel it is undoubtedly for the good 
of the industry that this energetic little Association has been 


formed. 


REVIEWS. 


(Coples of the undermentioned works can be had from Tue Er.gcTRICIAN Offices, post 
ee, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
queer 


Light, Radiation and Illumination. Translated from the Germam 
of Paul Hógner by Justus Eck. (London: “ The Electrician” 


Printing & Publishing Co.) Pp. xii.+88. 6s. net. 

In spite of its title, this little volume is in no sense a text- 
book on “ Light," nor is * Radiation,” in the ordinary accepta- 
tion of the term, anywhere alluded to. On the other hand, It 
contains within the compass of 84 pages a very useful survey 
of the wide field of light distribution, regarded from the mathe- 
matical point of view. 

Two distinct schools of thought are at present growing up 
amongst those responsible for the planning of lighting instal- 
lations, which may perhaps be described as the " Armchair 
School" and the “ Peripatetic School,” respectively. The 
creed of the armchair enthusiast is wel! summed up in the 
following sentence, taken from the volume urder review: 
'* Under these circumstances (?.e., the difficulties met with m 
photometry in situ) it is necessary to rely upon the results that 
every engineer knows must follow if certain types of illuminant 
are adopted and placed in certain definite positions. Every 
illuminant can be most thoroughly tested, both as regards 
light emission and polar curve, in a properly equipped labora- 
tory. When this information is available, calcula- 
tion will give equally correctly the results obta‘nable in the 
street, factory, showroom or wherever it may be." 

The views of the peripatetic school, who insist that tests 1 
silu are not only accurate but absolutely essential, are ex- 
pressed in the following quotation from the preface: “In the 
case of illumination this (¿.e., the impossibility of relying upon 
a mathematical solution) is not unexpected, as so many cause 
influence the result in uncertain ways. For instance, thé 
quality of the carbons, the correct trimming, the careful 
cleaning of globes, the varying absorption of glasses, and the 
colour and condition of walls and ceilings." 

How the author reconciles these two statements is not clear, 

ut between the extremes of, on the one hand, working out 
what the illumination ought to be from a single polar curve, an 
of haphazard trial and error on the other, tlie truth undoubtedly 
lies. Moreover, while actual illumination measurements, 
whether out of doors or in, are absolutely essential, a great dea 
of time can be saved and improved results obtained by those 
having a thorough grasp of the relationships which exist 
between the various photometric quantities such as illumina- 
tton, Intensity, light flux, &c. 

To those in search of such knowledge the present volume 
can be recommended, since, although the author—in common 
with most of those connected with the manufacturing side of 
illuminating engineering—has a strong leaning towards the 
cult of the armchair, with its " exact mathematical solutions.” 
those of the other persuasion, who represent the large majority 
of engineers in this country, will be glad to have the various 
formule and their derivations presented in so concise a form. 

The first 15 pages deal with the intensity and light flux 
emitted by sources of various shapes (circular, cylindrical, 
concave, &c.) leading up to those of open and enclosed arcs. 
Graphical and. trigonometrical methods of finding the mean 
spherical and mean hemispherical candle-power are given, but 
no mention whatever is made of Dr. Russell's most valuable 
and time-saving approximation, 
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tar, pitch, creosote, benzol, cyanides, sulphur compounds and other 


The remainder of the book is devoted, chiefly, to the calcu- 
lation of illumination, generally from predetermined polar 
curves. In assimilating some of the very seductive arm- 
chair methods, and the tables based upon them, the pro- 
verbial “ grain of salt " must on no account be omitted. For 
example, by means of these tables it would appear to be 
the easiest thing in the world to lay out a lighting installa- 
tion, however complicated, without the help of anything 
beyond a slide rule and a lead pencil. Further investi- 
gation, however, reveals the fact that the tables, although 
worked out to four places, contain doubtful coefficients, often 
amounting to as much as 25 per cent., to cover such factors as 
absorption by globes and so forth. It is precisely such assump- 
tions as these which make the calculations of the out-and-out 
armchair enthusiast so mislead’ng. On the other hand, if used 
with discretion, the tables will be found to be both interesting 
and useful. 

Perhaps the most serious defect lies in the very large number 
of misprints which have escaped correction and which neces- 
sarily detract very considerablv from the usefulness of a volume 
consisting almost exclusively of formula with short explanatory 
notes. In connection with these notes, *t would be an improve- 
ment if they were somewhat amplified, since in many cases 
further explanations would be welcome. 

The mathematics emploved are not always of the simplest, 
recourse frequently being had to the calculus; but this can 
readily be skipped over by anyone wishing to do so, and, on the 
whole, this little book can be stronglv recommended to those 
for whom it has been written, namelv, to quote the preface, 
“ Electrical engineers, architects and others planning lighting 
installations." After perusing the book, one 1s led to the con- 
clusion that the “architect ° in Germany must be possessed 


of greater mental agility than his confrère in this country. 
KENELM EDGCUMBE. 


All About Engineering: A Book for Boys on the Great Civil and 
Mecbanical Engineering Wonders of the World. By G. D. 
Knox. (London: Cassell & Co.) Pp. xvi.+366. 6s. 


As mentioned in the preface, the author of this book has been 
prompted to write it by “the belief that there are few boys 
throughout the confines of the British Empire wlio are not more 
or less keenly interested in engineering." We think Mr. Knox 
is right in this idea, and we welcome any book which attempts 
at the present day to bring into greater prominence the resources 
of the engineer. The book is naturally of a popular nature, 
and is illustrated by a number of remarkable half-tone blocks. 
The range covered is wide, including, for example, the 
Panama Canal, water supply, sewerage, concrete construction, 
mining, steel bridge building, cable laying, lighthouses, rail- 
ways, tunnelling, shipbuilding and other subjects. Elec- 
tricity, except cable laying. does not receive a great deal of 
attention, but this subject does not perhaps lay itself open to 
such easy illustration as other branches. The account, how- 
ever, of laving the first Atlantic cable should appeal to both 
juvenile and grown-up readers. The book will form quite a 
suitable present at Christmas time, which, unfortunately, will 


soon be upon us. 


MR. W. B. WOODHOUSE’S ADDRESS TO THE YORK- 
SHIRE SECTION OF THE INSTITUTION OF ELEC- 


TRICAL ENGINEERS.* 


Enginecring covers so wide a field that there is a natural tendency 
for engineers to segregate, and, in the pursuit of their own particular 
branch of the industry to overlook the work done by those engaged in 
other branches. This has been in the past particularly true of the 
problems relating to the utilisation of coal, and therefore a broad 
consideration of these problems may be of value. The consideration 
naturally falls in two parts, the extraction from coal of its valuable 
properties and the distribution of its heat energy. The valuable 
properties and constituents of coal are many: in addition to the 


heat derived from its combustion there may be obtained ammonium, 
* An address delivered by Mr. W. B. Woodhouse at the meeting of the 


Yorkshire Section at Leeds yesterday. 


produets. 
process of burning coal in its raw state wastes them entirely. To 


burn raw coal isa process of the same primitive nature as that adopted 
by Lamb's Chinaman for the production of roast pig, and to continue 
the analogy, it is time that we discovered the needlessness of firing 
the house for the sake of the crackling. The most inefficient use 
made of coal is to burn it in the domestic fireplace, not only is some 
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The value of these chemical products is enormous and the 


70 to 80 per cent. of the heat lost, but the pall of smoke which hangs 


over our towns as a consequence of the practice is actively injurious 


to health and agriculture. When consumed under steam boilers and 
utilised to produce steam power the case is little better; the best. 
modern practice accounts for only 15 per cent. of the heat energy and 
the average practice for not more than onc half of this. 

Due primarily to the work of Sir Charles Parsons, there has been: 
notable progress made in the utilisation of steam in recent years, and! 
if coal be regarded mercly as a fuel the present utilisation is approach- 
ing the limits of possible use; future progress must be on broader 
lines. The heat value of a ton of coal is some 30,000,000 heat units. 
If it is burnt to produce electricity there its value ends; if it is dis- 
tilled in the manner adopted by gas engincers some 20 per cent. of the- 
hcat energy is made available in the gas produced, and some 60 per 
cent. left in the resultant coke. but, in addition, tar ammonium and 
and other valuable products are released, and the sale of these makes: 
a substantial entry on the credit side of the balance sheets. As an 
example of the value of the process of carbonisation of coal as carried’ 
on by gas works, the published figures of the costs and receipts of a. 
large gas works are instructive. The cost of manufacture, excluding 
capital charges, amounts to 22-89d. per 1,000 cubic. ft. of gas made. 
The receipts consist of, in pence per 1,000 cubic ft. of gas, gas 25:55, 
coke 7-46, tar 2-03 and ammonium 2-57. These figures are sufficient 
evidence of the value of the process adopted. While this method of 
utilising coal is greatly in advance of the practice of burning which 
accounts for the greater part of the coal consumed in this country, 
it is vet open to criticism; the gas engineer's primary object is the. 
production of gas, and the process of distillation adopted while giving 
a maximum yield of gas does not make the best possible use of the 
coal. A variation of the temperature of carbonisation is accom- 
panied by a variation of the quantity and illuminating properties: 
of the gas, of the production of ammonium and of the properties of 
the hydrocarbons produced, and in view of the demands for the: 
various coal products, it is obvious that there may be room for varia- 
tion of the method of carbonisation dependent on the relative values. 
of and markets for the various products. 

For example, there can be no doubt that at present the most: 
efficient means of heating dwelling-houses is by means of a central! 
heating apparatus replacing all the open fires, but this method is: 
80 contrary to the prejudices of the people that its adoption makes 
but slow progress, and in the meantime much has been heard of the 
advantages of burning a smokeless fuel, a semi-coke from which the 
chemical products, if they may be so called, have been taken away. 
The production of such a fuel involves carbonisation at a much lower 
temperature than that of a gas retort and the yield of certain pro- 
ducts of distillation is increased. The development of the principle 
of carbonisation on broader lines has, however, come from the needs 
of the iron and steel trades, the largest users of coke. Furnace and 
foundry coke in the past was produced in beehive ovens, wastefully 
so far as utilising the chemical products of the coal, and not particu- 
larly economically in producing coke. The evolution of the by- 
product oven has, however, ehanged all this, and now, in addition to 
producing coke for the ironmaster, the mining engineer produces gas,. 
tar. ammonium, benzol and other valuable substances, and so makes 
efficient use of the raw material, including. incidentally, a greater 
yield of coke. The method adopted for distributing the energy of the 
coal will determine the particular process of carbonisation to be used, 
but whatever process is adopted for the extraction of the valuable 
products from coal, that process can only be carried on economically 
on a large seale, and therefore the distribution of coal energy, 
whether in the form of solid fuel, gas or electricity, must be on a large 
scale also. 1n other words, the essential centralisation of coal car- 
honising plants implies distribution of light, heat and power over 
large areas and in large quantities, and under such conditions, elec- 
trical means are by far the most economical. 

Up to the present time electricity has been generated in central 
stations by methods akin to those adopted by individual power. 
users, only more economically due to the advantages of centralisa- 
tion. That ix to say, a publie supply is merely a co-operation of 
users to take advantage of certain economies. The next step for- 
ward is a further co-operation of the electricity supply undertakings. 
with other processes, involving the usc of coal, And the une 
example in Yorkshire of co-operation of this kind has recently been 
set to work at the coke ovens of the Old Silkstone Collieries in cou 
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afraid of the power companies, the gas engineers of their electrical 


‘country suffer. 
deny the advantages of new developments as they arise to their rate- 


while Lest fitted to break new ground, would vet be assisted by the 
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junction with the Yorkshire Electric Power Co. In this case the 
surplus gas from the coke ovens produces continuously day and 
night some 2,000 kw. of power which, by working the station in con- 
junction with their general system, the power company supply to 
their customers. Such an arrangement as this is only possible on a 
large scale, but its economic advantages are obvious. The manner 
in which coal is used to supply the demand for light, heat and power 
is dependent very largely on the methods of distribution available. 
Of the various methods, the most successful must be ultimately that 
which is cheapest and most convenient, convenience carrying with it 
a due regard to healthfulness. So long as no other means of heating 
and cooking were available the distribution of coal to dwelling- 
houses was inevitable, but with a recognition of the folly of burning 
coal, the alternative of burning coke or smokeless fuel (semi-coke) 
must increase, and if no other means of distributing energy were 
available, would eventually entirely alter the present practice. Now 
regarding only convenience and cleanliness, the use of gas presente 
advantages over that of coke, and the use of electricity over both. 
Domestic labour must be reduced, the utmost cleanliness must be 
established and the healthiest conditions maintained. On these 
three points electricity is superior as a means of distribution. But 
in regarding cost one must recognise that the production of coke or 
:semi-coke will be in the future enormously increased, and unless the 
demand increases with production, its price will fall to such a point 
that in many cases its cheapness will outweigh the advantages of its 
competitors. Not to look too far ahead then, one may safely con- 
clude that a demand will exist for solid fuel in dwelling-houses, 
marking a transition stage from coal to electricity. In the same way 
dependent on the laws of supply and demand, coal gas and pro- 
:ducer gas will find a place in the general scheme of distribution. 
But as for the prcduction of electricity on scientific lines, gae, coke, 
oil and tar can all be used as fuel, there can be little doubt that 
‘domestic needs will be principally met by the supply of electricity. 
For power purposes electricity generated in the same primitive 
manner adopted by the individua] power user is steadily displacing 
all other methods, and this because, in addition to its convenience, it 
can be supplied more cheaply than power can be produced in isolated 
plants. That it can be so supplied is due to the advantages of 
centralisation already mentioned, if we add the advantages of 
co operation with other processes in extracting the valuable proper- 
ties from coal, the advantages become enormously increased. In 
ithe future distribution of energy electricity must take a large, and, I 


- „believe, predominating part, but its progress is not solely controlled 


‘by engineering and chemical problems such as those to which I have 
referred. One must also consider the legislative and financial condi- 
tions under which the supply of electricity must be developed. 
Technical difficulties may be overcome by individuals, but legisla- 
tive obstacles will only be removed if the electrical industry moves the 
public to call for it. The first step to be taken is to encourage a 
better understanding between the state departments, the munici- 


alitieg, the power companies and others engaged in the business. 
p p 


The legislation affecting the public supply of electricity has not been 
helpful to development on broad lines, and State contro] has gener- 
ally speaking been repressive rather than helpful. ‘The economical 
development of our natural resources deserves and requires a helping 
hand. and the utilisation of coal might well be regarded as equally 
worthy of State support as, say, the London Docks. The veto of 
local authoritics, the power of purchase granted by the Electric 
Lighting Acts and the;general influence of municipal trading have not 
made for progress. As a case in point, the fear in municipal minds 
of the effect of the competition of electricity on their gas undertak- 
ings may be instanced. Anyone familiar with the development of 
electric supply in this country knows that this has been one of the 
most potent reasons for the acquisition of electric ligting powers by 
local authorities, and where both gas and electricity supply are con- 
trolled by the local authority, future developments may anticipate 
similar opposition. Broadly speaking, the local authorities are 


brethren, and so on all round. The time has come for this partisan 
spirit to be swept away and for the problem to be dealt with on 
broader lines altogether ; unless this is done progress must lig and the 


State control should aim at assisting those engaged in the industry 
toobtain the best results. Municipal spirit and local pride should not 


pavers, nor a share of the benefits to those individuals who by their 
enterprise develop more efficient conditions. Private enterprise, 


financial support which could be given by the State and the munici- 
palities. Where municipal trading is indulged in directly the 
advantages of cheap money such as municipalities can raise on the 
security of the rates are great, but the moral obligation not to specu- 


late with such money is great also, and the natural effect of such 
trading is to discourage new developments which might depreciate 
undertakings already financed with ratepayers’ money. The best 
results can probably be obtained by a compromise. Let private enter- 
prise continue to develop improved methods, and if the munici- 
palities desire to exercise some control of the developments then let 
them assist in the finance. Some years ago, in addressing this 
Institution, I suggested that municipalities might subscribe to deben- 
ture issues of public utility companies with advantage to all parties. 
The stcadying effect of municipal capital would yet not act as a brake. 
and with their financial interest some measure of control would 
naturally be exercised. In a public supply service at the lowest 
rates can only be given if money is cheap, and cheap money demands 
adequate security. If the investor can be assured of State control of 
public utilities, coupled with reasonable protection, just regulations 
and a messure of financial support, we need have no fears of the 
future progress of electricity supply in this country. 
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CORRESPONDENCE. 


RADIO-TELEGRAPHIC RESEARCH. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Your readers who are interested in the scientific side 
of radio-telegraphy will have had their attention drawn to your 
editorial note in TRE ELECTRICIAN of October 31st, and learnt 
from it, or perhaps previously from a prospectus which has 
been circulated, that an International Commission on Radio- 
telegraphic Research is in course of establishment. Ever since 
the discussion which took place at the meeting of the British 
Association at Dundee last year on “ The Scientific Theory and 
Outstanding Problems of Wireless Telegraphy " (see THE 
ELECTRICIAN, Vol. LXIX., p. 934, of September 13, 1912) it has 
beens:lear that increased interestihas been excited in some of these 
problems requiring large scale and co-operative work for ther 
solution. In opening the above discussion I endeavoured to 
indicate a few of the unsolved scientific problems, and in con- 
clusion I ventured to suggest the appointment of a British 
Association Committee, on the lines of the famous but now 
dissolved Committee on Electrical Units, to gather information 
and co-ordinate research on the purely scientific questions 
involved in radio-telegraphic work. 

That suggestion met with acceptance, a committee was 
appointed, and Sir Oliver Lodge, to our great satisfaction. 
accepted the chairmanship. Much preliminary work has been 
done by the secretary (Dr. Eccles) in arranging the details of a 
programme of work previously approved in outline bv the Com- 
mittee, and also in securing official support, amongst which 
must be especially mentioned the powerful aid of the Marcom 
(Company. The intention is to collect, in the first place by 
observations carried out on specified forms, more exact in- 
formation on the ever-varying states of our atmosphere 2 
regards the presence in it of natural electric waves, and of the 
conditions which determine its action on intentional or signal 
waves. To be of much use these observations will have to be 
carrfed out over wide areas, uninterruptedly for some time. an 
with standard forms of apparatus. Ultimatelv no doubt 
records will be made photographically, as in the case of mag- 
netic observations, at certain places. 

My object, however, in writing at present is to express the 
hope that the new Commission and the existing B.A. Committee. 
which has now been at work for a vear or more, having commen 
aims and closely similar programmes of work, mav be able in 
some sense to co-operate and not overlap in carrying them out. 
There is much useful work which can perhaps best be under- 
taken bv the British Association Committee in suggesting OF 
organising the work of private experimentalists. The Com- 
mittee can also digest the information so gathered and place 1t 
in an easily accessible form in annual reports, which will form a 
valuable basis for theoretical work later on. 

. The strdy of 'ong electric wave propagation round the giobe 
involves questions not onlv of electrophvsies but of meteore- 
logv and cosmical physics as we'll, The British Association, 
uniting as it does investigators in every field of knowledge, ‘8 
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well fitted to be a centre for such co-operative scientific work in 
connection with radio-telegraph y. 

I venture, therefore, to express the personal hope that the 
work of the Commission and of the Committee may not be com- 


petitive but inter-connected, so that their joint labours may 


tend more speedily to achieve the ends that both have in view. 


I am, &c., 


London, W.C., Nov. 3. J? A. FLEMING. 


— - 


WIRELESS TIME SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have just received permission to publish my corre- 
spondence with the Postmaster-General on the above subject. 
Since sending you this correspondence I have received a num- 
ber of most indignant letters from watch and clockmakers, 
who, after waiting in some cases three or four months for 
licences and spending money on simple aerials and receiving 
instruments, have now received the intimation that a tax is 
In these circumstances I suggest that the publica- 
tion of the correspondence in your columns would be appro- 


proposed. 


priate.—I am, &c.. 
London, E.C., Nov. 1 F. HorE-JoxEs. 


General Post. Office; London, October 20, 1913. 


SiR : With reference to your letter of July lth last and subsequent 
interviews on the subject. of licences for the reception of time signals by 
wireless telegraphy, I am directed by the Postmaster-General to inform 
vou that, although the conditions upon which such licences can be issued 


have not vet been detinitely decided, it is probable that an annual rovalty 
already asked for in 


Licences 


may be charged, in addition to the fee of £1. Is. 
respect of the expenses involved in the issue of the licence. 


cannot be issued until a decision is arrived at, but meanwhile applicants 
are being authorised to proceed with the installation of their apparatus, 
provided that they will make a deposit of £3. 3s. (or £2. 2s. if the fee of 
£1. ls. has already been paid), and will undertake to conform to the con- 
ditions of the licence when it is issued, or to dismantle their apparatus 
without delay should they find themselves unable to accept the condi- 
The deposit will be refunded should they decide not to proceed 


tions. 
with their applications.—I am, "ir. your obedient servant, 


F. Hope-Jones, Esq... M.I. E.E., I. W. FARNALL. 
Sy nchronome House, 32.34, Clerkenwell-road, B.C, 


Synchronome House 32-34, Clerkenwell-road, E.C., 
October 22, 1913. 


The Secretary, General Post Office, B.C. 


DEAR SIR, 
WIRELESS TELEGRAPH Y. 
I beg to thank vou for your letter of the 20th inst.. 


regret to hear that the idea of charging an annual royalty for the reception 
of time signals is even contemplated. 
The question being still undecided, it is my duty to put before vou as, 
concisely as possible the grounds upon which the watch and clockmaking 
profession in this country claim permission, if not the right, to listen to the 


international service of time signals. 


They are necessary to the advancement of the science of accurate tune 


measurement, 


They do not in anv way conflict with your Department's service of 


telegraphic time signals, which latter are intended for another. purpose 
the physical synchronisation of clocks, and which have 


altogether— viz., 
no pretensions to the same high degree of accurac V. 


The clockmakers of other countries—e.q.. 


in the markets of the world, and would tend to a restriction of trade. 
The international code of signals is designed for the accurate com- 


parison of chronometers and clocks, and as such, is intended for the use of 


the wateh and cloekmaking profession, consequently they would con- 
sider it a great hardship to be debarred from benetitting from it. Thei 
powerful trade associations will concentrate upon a strong protest, and 
they will never rest until they secure freedom to listen to the pulse beats 
which are their very life, we ll knowing the harmlessness of so doing. 

On the grounds of mere expediency I suggest it would be well to realise 
(1) that the Wireless Telegraph Act of 1904 did not contemplate any such 
service, and in view of its many well-known deticiencies, your interpre- 
tation of it is likely to be called in question if acute resentment is aroused 
bv such a proposed interference with the liberty of the subject in the 
exercise of his profession in an obviously harmless manner; and (2) that 
refusal would almost certainly result. in evasion of the law by the un- 
authorised setting up of simple recciving apparatus capable of taking th^ 
Paris and Norddeich signals. 

If the signals were transmitted from the Greenwich Observatory a 
small charge to meet the ex penses might be levied with some appearance of 
justification, but unfortunately the British Em pire elected to take no part 
in the organisation or transmission of the world's time signals, hence the 
proposal to tax those who desire to listen to them will appear to the watch 
and elockmaking profession of this country as preposterous and as futile 
as a tax on taking their time from the stars. 1 suggest there is no more 


but T greatly 


France—are freely permitted 
to listen to them, and refusal here would unfairly handicap the profession 


Their 


reason for your denying them the use of their ears than the use of their 


eyes. 
In the hope that these views will commend themselves to vou and that 


you will pardon the freedom with which they are expressed, I beg to 

remain, yours faithfully, 
F. Hork-Joxgs, M.I.E.E., 

N. Brit. Hor. Inst., &c. 


THE * OPTOPHONE.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I agree that it is unfortunate that Mr. Irwin's “ opti- 
phone” and my own “ optophone” should have such very 
similar names. But there are two circumstances which make 
it impossible for me to change the latter. In the first place, the 
word * optophone " has already been accepted for my instru- 
ment throughout the civilised world. Since last year I have 
also seen it printed in Russian and Arabic, as well as the native 
Indian press, and, although the instrument is not on the market, 
it is too late to give it another name. I at least am helpless 
in the matter. Besides, the name “ optophone " is not only 
etymologically correct, but it acc "urately indicates the function 
of the instrument. It is a "sight-sounder." The word 
* optiphone " is etymologically im possible, but I suppose it is a 
contraction for “ optical telephone." I take it thata“ -phone" 
is an instrument making a sound, 7.c., appealing to the ear, and 
this ending should be restricted to such. The mere fact that fi 
Mr. Irwin's instrument and mine have exactly opposite l 
functions shows that one of us must be wrong. The function i 
of his “ optiphone " would be exactly indicated by the word i 
“ telephonoscope.” I mav sav that I never heard of Mr. 
Irwin's interesting invention until now, and had some difficulty 
in finding an account of it, even bv the reference he gives. 
Should he prefer to retain its original name, he may rest 
assured that nobody will dispute it with him.—I am, &c., 

Birmingham, Nov. 1. E. E. FOURNIER D'ALBE. 


| 


NUPPLANTING THE SUBMARINE CABLE. | 
TO THE EDITOR OF THE ELECTRICIAN. : 

Str: In view of the remarks made in your editorial article of | 
October 24th, I think it only just to explain that mv article 
to which you referred, in which I suggested that wireless tele- 
graphy worked on automatic lines would eventually lead to ! 
competition with submarine cables, was written a dav or two 
before the * Volturno ” disaster, and although the assistance 
rendered to the “ Volturno ” by wireless telegraphv has, of 
course, absolutely nothing to do with the subject dealt with 
in the article, a few reniárks relative to the use of wireless 
telegraphy at sea were put in the article by way of topical 
introduction. 

I have been for many months connected as consulting engi- r 
neer with a wireless telegraph company, and have been care- 
fully watching its developments, and from the results that have 
been obtained recently I still feel justified in thinking that in 
the future there will be competition between submarine cables 
over certain. routes and automatic wireless telegraphy by 
Wheatstone transmission. I am quite prepared to stand by 
future developments as to whether I am right or wrong.—I am, 
&c.. 

London, W.C., Nov. 4. 


-- am- 


T. TuonNE BAKER. 


BOOES RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 


foreign books.] 

' Electric Lighting. 
2s. net. 

' Dictionary of German and English, English and German.” By 
Max Bellows. (London: Longmans, Green & Co.) Os. net. 

“Science Abstracts" Vol. XVI. Part 10. No. 190. Section. A, 
Physics. Section B, Electrical Engineering. Each. part 1s. 6d. 

* Proceedings of the Roval Society. Series A. Vol. LXXXIX. 
No. A 611. Mathematical and Physical Sciences. — 2s. 6d. 

“ Journal of the Institution of Electrical Engineers," October, 1913. 


Vol. Ll. No. 222. ds, 


" By A. H. Avery. (London: Constable & Co.) 
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by one of the authors, is applicable to the study of the influence 


‘the rate of reaction. 
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surface I in. long. They were immersed in a normal KCI solution to 
a distance of 2in. 'The current, when above 1 milliampere, was 
measured by an ammeter of 30 milliampere scale deflection and 10 
ohms internal resistance, while below this limit an instrument of a 
total range of 1 milliampere, and of 100 ohms resistance was em- 
ployed. When fresh electrodes are immersed there is a strong first 
swing of the galvanometer, after which the current is rapidly reduced 
by polarisation, and soon reaches a value at which the rate of 
diminution becomes very small, representing equilibrium between 
hydrogen deposition and the diffusion of the oxygen. All values in 
this article were taken at the end of the first rapid drop. Washing 


186 


A METHOD FOR TESTING THE MUTUAL CORROSIVE 
EFFECT OF METALS.* 


BY H. W. HANSON AND W. K. LEWIS. 


It is being widely recognised that the acid test, as a measure of 
the resistance of iron and steel to corrosion under normal condi- 
tions, is unreliable and deceptive, as emphasised by Messrs. Whipple 
and Whipple in their Paper. A trustworthy method of determining 
this resistance is highly desirable. A test for determining the relative 
values of paint films as protective coatings for iron and steel, devised 
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and wiping the depolarising surface is sufficient to reproduce the 
phenomena and the readings. The experimental accuracy obtained 
is indicated by the deviation of the individual observations from the 
curves. To show the influence of the air supply on the current 
obtained measurements were made with zinc and iron electrodes, 
varying the amount of air bubbled about the iron. The results are 
shown in Fig. 1. The current rises distinctly with increase of air up 
to a definite maximum, beyond which it begins to fall. The decrease 
is probably due to the high resistance introduced into the circuit 
by the lack of continuity of the solution when excessive air is used. 
For our further work the rate approximated 100 c.c. per second. 
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The value of the electrolytic theory for correlating and utilising 
the facts and phenomena of corrosion is underestimated by many, 
through lack of appreciation of the number and importance of the 
factors involved. At least three of these factors play controlling 
parts in all processes of atmospheric corrosion: The electrolytic 
potential determines the direction of the reaction, though seldom the 
rate of corrosion. Thus pure zinc is strongly electropositive, and yet 
its rate of solution, even in relatively strong acids is very low, owing 
to the polarisation encountered. The ease of deposition of hydrogen 
upon the metal determines whether and how fast a metal electro- 
positive to hydrogen will corrode in water in the absence of air, and 
probably plays a large part in atmospheric corrosion, although it has 
hitherto been impossible to separate this effect from the phenomena 
of depolarisation. In the atmospheric corrosion of most electro- 
positive metals the catalytic effects of the.surface on the hydrogen- 
oxygen reaction—t.e., upon the depolarisation—seems to determino 

The influence of one metal on the corrosion of 
another is the sum total of these effects. The action is always accom- 


panied by flow of current, and is proportional thereto: it is sug- 
gested to measure that current, under conditions as similar as pos- 
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& To illustrate the utility of the method, tests were made of the 
action of alloys of zinc and copper on the corrosion of iron. The 
results are shown in Fig. 2. The runs were further continued, snd 
at the end of a week the values shown in Fig. 3 were obtained. All 
alloys containing appreciable amounts of copper ‘have decreased in 
protective capacity, those above 20 per cent. of copper, which were at 
first as strongly protective as zinc itself, having already so completely 
lost their surface zinc that they have become electronegative to iron 
and accelerate its corrosion. All of these alloys have become dis- 
tinctly red in colour. On re-surfacing with emery the original values 
were obtained. These facts emphasise the point that the protection 
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detail, be given distinct value for purposes of comparison. The 
size of the electrodes must be uniform, especially that of the electro- 
negative metal, as the depolarisation and hence the current is pro- 
portional to its area. The distance between the electrodes, the 
concentration of the electrolyte, the resistance of the external 
cireuit, and the temperature, must be kept constant. In a short 
time the surface of the electronegative metal becomes coated with 
hydroxide which has migrated thither from the other electrode, 
and which cuts down the current, due perhaps to the ohmic resis- 
tance introduced, perhaps to poisoning of the catalysis. The 
electrodes must be freshly cleaned before each reading. The air 
supply is important, as the electropositive metal rapidly exhausts 
the oxygen from the water about the other electrode, necessitating 


Inches Protected, 
Fra. 5. 


of a metal by one more electropositive is always at the expense of the 
latter. Iron under water in contact with zinc will be protected over 
an area depending on the conductivity of the water so long 88 the 
zinc remains, but iron in contact with brass will be protected a very 
short time, the length of which depends on the per centage of copper, 
after which its corrosion will be accelerated. If a steel sheet with a 
zinc button rivetted to its centre be immersed in water in the pre- 
constant replenishing. sence of air the radius protected is approximately a straight line 
The above points are well illustrated in the case of zinc and iron. | with the conductivity of the water, as shown in Fig. 5. The elec- 
The electrodes used were rods jin. in diameter with an exposed | trolyte used was KCl. The relative periods of protection dep 
i MM —— determined from the variation of the depolarising current wit 
* Abstract of a Paper read before the American Electrochemical. Hmc au shoen sbovo- Io-further Ru inda applicability of the 
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method, the data shown in Fig. 4 were obtained for thc alloys of tin 
and lead. "Terne-plate is claimed to resist corrosion better than tin. 
These figures prove that lead accelerates the corrosion of iron far 
more than tin, and that lead-tin alloys accelerate increasingly with 
the proportion of lead. If terne-plate be really the more resistant, 
it must be on account either of the smaller number of pin-holes, due 
to better adhesion of the coating, or of a different structure of the 
holes themselves, which interferes with corrosion. It seems more 
likely that the pin-holes, while fewer in number, corrode more 
rapidly in terne-plate than in tin. Moreover, the results indicate 
that, other things equal, the terne-plate containing the least lead 
necessary to reduce the number of holes to a minimum will most 


successfully resist corrcsion. 


CONTINUOUS CURRENT 2,400-VOLT ORE-HAULING 
LOCOMOTIVE.* 


The electrification of the Butte, Anaconda & Pacitie Railway in 
the United States on a 2,100-volt continuous-current system is of 
particular interest as an example of a system being chosen to suit 
the conditions prevailing on a railway where the traftic consists 
principally of goods trains transporting heavy loads of copper ore 
over steep gradients. The section of the road that has been equipped 
lies between Butte and Anaconda, Mont. It comprises 30 miles 
of main line, single track, and numerous sidings, aggregating a total 
of about 90 miles of single track. The total goods carried amounts 
to practically 5,000,000 tons per year. Complete goods trains 
weighing 3,400 tons are made up of 50 loaded steel ore cars, and will 
be handled againgt a ruling grade of 0-3 per cent. by two locomotives. 
Single units wil] be used for making up trains in the yards and for 
spotting cars. 

The equipment consists of 17 locomotive units, 15 for goods and 
two for passenger service. Each unit weighs approximately 80 tons. 
The two units for forming the goods locomotives in each case will be 
coupled together and operated in multiple unit. The combination 
goods locomotives will haul the usual trains of 3,400 tons at a 
maximum speed of 15 miles per hour against the ruling grade and 
at 21 miles per hour on level tangent track. The passenger are the 
same design as the goods locomotives, except for being geared for a 
maximum speed of 45 miles per hour on level track. 

The engineer's compartments are heated by electric heaters. A 
motor-gencrator is employed to furnish 600 volts for the operation 
of the contactors, lights and air compressor. The principal data 
and dimensions applying to the locomotives are the following :—- 


Total wheel base ................... idea dub a OMM E 26 ft. 
Track 2B UC oir aane e E EON 4 ft. 8} in. 
Total weight — ................ OLEO icd Ve us e ESAE. vamus 160,000 Ib. 
Weight per axle ........................ EN sinus 40,000 Ib. 
Wheels, steel tyred ......... P re EEE E E 46 in. 
"ruler diee EN MUN IURE 6 by 13 in. 
Gears, forged rims, freight locomotives |. .................. 87 teeth 
Gears, forged rims, passenger locomotives ...... ERE 80 teeth 
Pinions, forged, freight locomotives ..... ee esse 18 teeth 
Pinions, forged, pa: senger locomotives............... ped 25 teeth 
Tractive effort at 30 per cent. coefficient ........... usus. 48,000 Ib. 
Tractive effort at one hour rating ......... Vedan vod Sce ax 30.0) Ib. 
Tractive effort at continuous rating ...........cseeeeeeeeess 25,000 Ib. 


The motors are of the commutating pole type, wound for 1,200 
volts and insulated for 2,400 volts. A forged pinion is mounted on 
each end of the armature shaft and meshes into a corresponding 
gear mounted on the wheel hub. The gear reduction is 4-84 on the 
freight locomotives and 3-2 on the passenger locomotives. 

The motors are enclosed and provided with forced ventilation. 
The central channels of the frame are enclosed, and form a dis- 
tributing air duct for forced ventilation. Air is conducted through 
the centre pins, which are hollow, into the truck transoms, and thence 
to the motors, where it is circulated over the armature and tield coils, 
over and through the commutator, through longitudinal holes in 
the armature core, and thence exhausted through openings in the 
bearing head. This method of ventilation circulates effectively a 
large. volume of cool air throughout the motor, and keeps all parts 
at a uniform temperature, eliminating the possibility of ©“ hot spots." 
The continuous capacity of each motor is 190 amperes on 1,200 volts 
under forced ventilation, and 225 amperes on 1,200 volts for the one- 
hour rating. For the double unit 160-ton locomotive this is equiva- 
lent to a continuously sustained output of 2,100 n.r. 

The control equipment on the locomotives is on the multiple-unit 


system, and is designed to operate the four motors in series and 


series- parallel. The pairs of motors, with their respective resistances, 
The 


are all connected in series on the first point of the controller. 


* Abstract of an article in the * Mining and Engincering World,” 


resistance is varied through nine points on the controller, and finally 
short-circuited on the 10th, or running point. The pairs of motors 
are then operated. similarly in series-parallel, and all resistance is 
cut out on the 19th. point, which is the full-speed running point. 
This provides a control with 10 steps in series and nine steps in 
series- parallel The transition between series. and series- parallel 
is effected without opening the motor circuit, and there is no appre- 
ciable reduction in tractive effort during the change. The smooth 
transition between contro] points permits acceleration close to the 
adhesion limit of the wheels. Either pair of motors can be dis- 
connected, so that the locomotive can then be operated on one pair 


alone. 

The contactors are actuated by the 600-volt circuit obtained from 
the dynamotor. The arm between the operating armature magnet. 
and the are chute mechanism consists of a treated wood-spacer 
insulator; and the contacts and magnetic blow-out, which make 
and break on the 2,400-volt circuit, are mounted on mica and por- 
The main switch is provided with a powerful 
blow-out. so that heavy currents can be opened. The main, motor 
and auxiliary fuse boxes are of the magnetic blow-out type. The 
main motor rheostats are of the cast-iron grid type. Twenty 
resistance units are provided for each passenger locomotive and 26 
The rheostat boxes are mounted in an enclosed 
Current is collected 


celain msulators. 


for each freight unit. 
compartment above the banks of contactors, 
by overhead trolleys of the pantograph type, pneumatically operated. 
Each passenger locomotive is equipped with two collectors, and each 
freight unit with one collector. A 2,400-volt insulated bus line con- 
nected direct to the pantographs is run along the centre on the roof 
of the cab. The bus lines are connected by couplers between the 
two units of the freight locomotive, so that current is obtained from 
both collectors or from a single collector. The locomotives are 


equipped with are headlights. 


THE *STANDARD " SYSTEM OF ALTERNATING- 
CURRENT MOTORS. 


The attention of engineers is being constantly drawn to the ever- 
increasing fields which are being opened for the application of 
electrical power. Indeed. the. state of efliciency of such electric 
motors as the squirrel-cage and slip-ring induction motor, attaining 
as it does in the larger sizes 97 per cent., shows that almost the 
maximum has been reached in this direction, and that the achieve- 
ment of increasing this efficiency by a little more is almost 
like dre wing blood out of stone. It is, however, at least interesting 
to note that serious attempts are being made to accomplish such a 
feat, insomuch as by so doing, not only is the cost of running 
decreased, but also the cost of production is also reduced by no mean 
an amount. It has often been stated that the squirrel-cage induction 
motor represents the most simple, robust, and efticient electric motor 
in existence to-day, and there is no doubt some truth in the remark, 
but it does not mean that no possible improvement. in the con- 
struction of electric motors is probable, in fact the following notes 
describe a type of clectrie motor which seems to show a higher 
thermal efficiency than any other type of electric motor on the 
market at the present time. The “Standard “` industrial electric 
motor Is the result of many vears investigation in the art of electric 
motor construction for industrial, engineering, traction, and electric 
marine propulsion purposes, and is the joint invention of Mr. W. P. 
Durtnall, who is well known as the inventor of the '* Paragon "' 
svsteni of electrical ship propulsion and in the field. of " thermo- 
electrification of railways,” and Mr. A. H. Binyon, late technical 
advisor to the B.A.C. 

It is well known that in the construction of alternating-current 
induction. motors. considerable valuable magnetic space is taken 
up by the windings in both the stator and the rotor. This not only 
reduces the possible efficiency of the motor by raising the amount of 
iron in the magnetic circuit, and consequently the length of slot teeth 
in both the rotor and stator, but demands that a certain amount of 
extra iron. in both members must. be provided for a given density 
Hux, Fora given air-gap diameter it is certain that there is thus a 
minimum external diameter that must be provided for in the stator 
stampings, and at the same time a limit to the diameter of rotor 
stamping bore, which means cost and weight for a given mechanical 
output, the facility for ventilation and radiation of heat losses is also 
reduced, so that in certain designs of motors the application of forced 
draught is necessary so that the rapid disposal of the heat losses may 
be accomplished, While, if the power factor is to be kept up, and the 
magnetising current kept down, very short air gaps are essential for 
safe working and shaft bending stresses, especially in such motors 
that may be run above the shaft critical speed, such as are required 
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in the case of driving turbo-blowers, ring-spinning machinery, gyro- 


compasses, and stabilising machinery for ships. But perhaps the 
greatest field is that given by ordinary industrial or factory driving, 
for which purpose an interesting new type of motor, which can be 
made for either single or polyphase alternating current, is now being 
placed on the market by tho '* Standard " Engineering Co. This is 
described below. 

By reference to the accompanying drawing it will be seen that the 
motor consists, as usual, of two parts, i.e., the stator and the rotor 
portions. A is the cast steel frame, B are the stator stampings, C the 
rotor stampings, D the stator windings, E the rotor windings, F the 
cast steel spider of light but strong construction, G the slip-rings for the 
rotor windings, H the insulated bushes taking the leads to the slip- 
rings, brushes or rubbing contacte, I the terminals of the stator 
windings, J the insulated bushes for the leads to same, K is the (in 
this case three-phase current) main switch, No. 1 phase is connected 
to controller terminal L, No. 2 phase to terminal N, No. 3 phase to 
terminal P, and the current then passes to terminals M, O and Q and to 
thestator terminals Nos. ], 2 and 3,as will be seen by the following 
description of the working. By reference to the controller it will 
be seen that the operation is as follows, assuming an 8-pole motor 
running on 50 period three-phase current: Contact No. 1 cur- 
rent is sent to the stator windings, which causes the resulting 
magnetic flux in the stator iron to revolve in the direction marked 5, 
in the circle diagram, at the same time the rotor is short-circuited by 
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DIAGRAM OF THE STANDARD" THREE-PHASE MOTOR AND CONTROLLER. 


means of the three leads from the slip-rings to the controller, but, as 
the rotor windings are wound for the same voltage and polarity as 
those of the stator, two compensating choking coils are inserted to 
stop an excessive amount of current flowing. Contacts Nos. 2, 3, 4, 
5, 6 and 7 gradually cut out or short-circuit the choking coils, and 
entirely short-circuit the rotor windings, the motor in the meantime 
running up to a synchronous speed of 750 revs. per min., which is its 
half-speed. It may be left running at this speed for any period of 
time operating with good efficiency as an ordinary induction 
asynchronous motor. On contact No. 8,by reference to the connections 
in the controller, it will be seen that voltage and current are supplied 
direct to the rotor windings, but as the rotor speed is then only 
750 revs. per min., the current flows through the choking coils, 
which are gradually short-circuited by turning the controller from 
No. 8 to No. 14 contact. The rotor then runs up to a speed of 
1,500 revs. per min., because the current sent to the rotor windings 
produces a revolving magnetic flux which turns in the direction 
marked T in the circle diagram, so that the magnetic action then 
taking place between the two primary members, t.e., the rotor and 
the stator, compels the rotor to travel at a speed of 1,500 revs. per 
min., while, at the same time, it runs “ synchronously " and with the 
maximum of magnetic and electrical efficiency. 

Assuming that the total power of the motor is, say, 20 B.H.P., then 
half the power input is taken by the stator and half by the rotor. 


The stator winding only occupies the space of a 10 H.P. winding, 
while the rotor occupies a like amount. The teeth depth is reduced, 
the stator and rotor heat loss is reduced, the outside diameter is 
reduced for given air-gap diameter and stated rating, by reason that 
the pole pitch span is less, quite apart from the reduction inextra 
iron permitted by the reduction in the space required for winding in 
both stator and rotor. Being wound for eight poles for 1,500 revs. 
per min. on 50 cycles instead of four poles, as is usual, the starting 
torque is high for the energy input. 
The motor is, we understand, applicable to all kinds of work, and 
when for use in connection with cranes and other purposes, where effi- 
cient short-period braking is required, the controller is made with 
slight alterations to allow for the reversal of the current in the rotor. 
Consequently the rotor is stopped and held in a stationary position 
by reason of thefact that the magnetic fluxes in the stator and rotor 
iron are then travelling in the same direction and at the same velocity. 
No brake drums or shoes with their wear and tear and consequent 
unreliability are said to be required. It is estimated that the saving 
in weight of the complete motor under given rating is at least 30 to 
40 per cent., and that a great reduction in the manufacturing cost 
is also secured for motors of given speed and power, while when 
lowering loads in the case of cranes, &c., the motor returns energy 


to the line. 


ELECTRICITY SUPPLY AT BOGNOR. 


During a recent Parliamentary session the Bognor Gas Light & 
Coke Co. decided to promote a bill giving them powers to supply 
electricity throughout their area, and in July, 1912, the Act was duly 
passed. Immediate steps were taken to put the powers into effect 
and Messrs. Handcock & Dykes. of Westminster. who had appeared 
in support of the bill in Committee, were instructed to draw up 
specifications and invite tenders for{the necessary works, They 
recommended a low-tension three-wire direct-current scheme, the 
engine house being placed on the site of the old gasworks. some of 
the buildings of which were converted to form an engine room 52 ft. 
by 43 ft. 6 in. by 18 ft. to the principals. On Tuesday last, Nov. 
4th, the formal opening of the station took place. current being 
turned on to the mains by the chairman of the Bognor Urban Dis- 
trict Council in the presence of the members of the Council. the 
directors of the Gas Company, Mr. Dykes, the consulting engineer. 
and others. 

The station plant consists of one 120 p.n.r. Desel engine, direct 
coupled to an 80 kw. Electric Construction Co.'s direct-current 
generator. supplying current at from 450 to 483 volts, and one 
50 B.H.P. Diesel engine direct coupled to a Dick, Kerr 33 kw. direct- 
current, generator. ample space being left for additional sets to be 
added as required later. The circulating water for the engines !5 
provided by means of a cooling tower situated in the gasworks ya 
outside. The balancer booster has also been manufactured by the 
Electric Construction Co. and consists of two balancer motors 8n 
two booster dynamos coupled together on the same bedplate. The 
boosters are reversible and give 100 amperes at any voltage from 
10 to 80 volts, while the balancers can deal with an out-of-balance 
current of 48 amperes. The switchboard was made by Messrs. 
Middleton, of Westminster, and is mounted on a raised platform. 
It consists of nine marble panels carrying the necessary instruments 
for controlling the machines, balancer boosters. battery and feeder 
The necessary regulating resistances are all fixed in the space below 
the switchboard, and are actuated frum the switchboard platform hy 
means of a pedestal handwheel. 

Next to the engine room there is a very commodious battery room 
containing in a single tier 240 storage cells by the D. P. Battery Co.» 
having a capacity of 54 amperes for 10 hours, and capable of supply- 
ing the whole of the lights in the town when the engines are not 
running. The whole of the underground mains have been supplied 
by Messrs Siemens Bros & Co. "They consist of three-core cables 
insulated with paper, lead covered and armoured with double stee 
tape. and then covered with jute impregnated with compound, an 
laid direct in the ground. Between 7 and 8 miles have been laid. 
Very neat switch control pillars have been fixed in various parts of 
the town, so as to bring the whole of the connections. switches and 
fuse gear above ground and do away with underground boxes which 
are always liable to give trouble in the event of flooding. The 
system of supply is three wire. 220 volts on either side of the system. 
the lights being supplied at 220 volts and large motors at 440. The 
number of consumers connected to the mains on the opening day wa* 
70, representing about 4,138 16 c.p. 20-watt lamps, and it is aut; 
cipated that this number will be considerably increased now that 
the new station is at work. The price charged for private lighting 


is 6d. per unit. 
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TABLES OF STANDARD ELECTRIC COOKING AND HEATING APPARATUS.— 
We regret that, owing to the difficulty of obtaining full particulars of 
their apparatus from a number of managers, we have been compelled to 
hold over these tables until our next issue. They will constitute a 
valuable and concise guide to the standard electrie cooking and heating 


apparatus which is now on the market. 


DOMESTIC ELECTRIC SERVICE. 


The employment. of electricity for domestic purposes can be con- 
sidered from many different points of view. Of these, three are more 
important than the others, and in writing this introduction to our 
latest. New Season. Number we wish to lay special emphasis upon 
them. The domestic employment of electricity affects: three prin- 
cipal classes of the community -the station engineer, the manufac- 
turer and the user. Of these the station engineer is in some ways 
the most important, for there is no doubt that upon him depends the 
rate at which electricity is adopted. for domestic purposes. His 
attitude towards this problem is, therefore, of great interest. What 
is this attitude 7) There is no doubt. many station engineers were 
once not merely apathetic towards the idea of employing electricity 
for domestic purposes, but were actively opposed. to any such 
scheme, considering that. such a broadening of the basis of supply 
would be neither good for themselves nor for the electrical industry. 
This particular phase has now been passed, and those among station 
engineers. who oppose this domestic revolution fully recognise: its 
advantages, but fear its effect on the finances of their undertaking 
will far offset the increased revenne, They fear, in fact, that the 
wide use of clectric heating and cooking appliances would mean, for 
them. a large outlay in extra copper for mains, as the cooking and 
lighting loads might reach their maxima at the same time, 

An interesting series of curves which we give in another part of 
this. issue shows that, so far as St. Marvlebone is concerned, fears 
of this kind are unjustified. A namber of typical consumers! load 
curves are shown, wheneeit is apparent that in no case does the cooking 
peak coincide with the lighting peak. Indeed, the etfeet of this extra 
domestic use of electricity is to flatten out the load curves in a grati- 
fying manner. It may be argued that what happens at Marylebone 
may not happen elsewhere. We rather think this is so; for in 
Marylebone most of the consumers have their dinner in the evening. 
It would, therefore, be expected that the cooking and lighting peaks 
would nearly coincide. The fact that they do not coincide in Mary- 
lebone shows they are not very likely to coincide elsewhere, it being 
still the custom as a general rule in the provinces to take dinner in 
the middle of the day. For a station having a manufacturing load 
this might be a disadvantage, and it would be interesting to have 
opinions on this point. 

These records therefore show that the development of a domestic 
load will not necessitate a hea&y expenditure on new mains, but that, 
on the other hand, such development will be a great advantage, in 
that the existing mains will be more fully employed during hours of 
the day when they would otherwise be idle, while this state of em- 
ployment will be greatly assisted by the application of a low tariff 
for energy consumed for domestic purposes. bed 


TARIFFS. 


— This is another point upon which station engineers are not yet in 
agreement. Many tell us that they are interested in electric cooking 
—really interested, that is, not only academically—but that they can 
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do nothing towards reducing the tariffs until the cost of the appa- 
ratus ix lowered, and its use thereby becomes more general. When 
approached in the same way manufacturers say that they cannot 
afford to turn out their apparatus cheaply because there is not 
sufficient sale for it; and there will not be suflicient sale until the 
rates are reduced. Thus the two opposing forces argue in a vicious 
circle, out of which no progress can come. Therefore we think all 
station engineers should do something towards reducing their rates 
for heating and cooking to at least. Id. per unit. This is the highest 
price at which the matter is really worth considering. though 
we are told that at 11d. per unit electricity is just feasible. The 
matter is greatly simplitied if the undertaking enters into an arrange- 
ment with the existing consumer whereby he pays as a fixed sum 
divided into equal quarterly payments the amount. previously paid 
byhim for lighting only; then over and above this a charge should 
be made for the full electric service which should be as low as the costs 
of the undertaking will reasonably admit. 

Consonant with reliability and sturdiness the manufacturer should 
do all that lies in his power to reduce the cost of his apparatus. This 
is the more important because the hiring powers which many under- 
takings at present possess are exceedingly limited. We hope to see 
this altered before long; indeed, it must be altered before any real 
progress can be made. As regards the large number of undertakings, 
both company and municipal, especially in the metropolis, which have 
hiring powers and make no use of them, the least said the better. 


LIGHTING, 


In the lighting world the flame are lamp and the metal-filament 
lamp still occupy eac h its own field, and. there is little change to 
report except in details. These units have, however, been the cause 
of distinct advancement in the way of accessories for lighting pur- 
poses. Noon. after the metal-filament lamp was introduced it was 
noticed that the average consumer was employing much larger light 
units than had formerly been the case. And he was thus able both 
to reducehis lighting bill and to obtain more light. This employment 
of high candle-power units soon, however, showed the nee essity for 
screening the filaments from the direct gaze of the eve. The result 
was that protec tive glassware of various types was introduced, and 
great Ingenuity was display ‘din making it as artistic as possible, and 
at the same time Improving the distribution of the light. Progress 
In this direction is still being made, and the present season has seen 
the introduction of several new types of glassware. These usually 
have a simple surface and are opalescent, so that not only is the eye 
fully protected from the filament at night. but a pleasing decorative 
effect Is obtained by day. Advances in the same direction are also 
being made in street and shop lighting. and here the need is even 
more urgent if we are not quickly to become a race of moles. 

When the metal filament lamp was first introduced it „Was a fragile 
piece of goods, though this fragility decreased to some extent as tho 
voltage fell. For a time, therefore, those whose fortune it was to 
possess an alternating-current supply installed. small auto-trans- 
formers so that 25 or 50-volt lamps could be employed. This prac- 
tice now seems to have fallen into desuetude, a sufficient testimony 
to the progress that has been made in metal lamp manufacture. 


HEATING, 


Good progress is also being made in heating, not only in the rate at 
which the apparatus ix being adopted, but also in its design. Greater 
attention is being paid to details, such as connections; and the 
heaters generally are now capable of withstanding the knocking 
about that they are likely to get in the domestice circle. The design 
of the switches used on this apparatus is important. These switches 
must stand a great deal of work under rather arduous conditions, and 
have in the past often been found to be the weak point of tlie appa- 
ratus, Another mistake made in theearlier patterns of heating appa- 
ratus was that of not giving them sufticient kilowatt capacity. The 
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consequence was that though the heater was perfectly capable of 
keeping a room warm, once it was hot, the room took an unconscion- 
ably long time in getting to that proper temperature. This has now 
been changed, and radiant heaters of high capacity are the order of 
the day. The room can be brought to the desired temperature very 
quicklv, and ample regulation being provided the heat can be 
then modified as required. The effect of this arrangement is not 
a greater consumption of energy. but simply a more efficient. employ- 
ment of the energy that is consumed. 

It is interesting to note that many types of heaters are still in 
vogue, and all still seem to enjoy a certain amount of popularity, but 
the future is undoubtedly with the red-hot " fire." whose cheerful 
appearance. sturdiness and high capacity are all points in its favour. 

In addition to the progress that has been made in heating appa- 
ratus proper. there is a steady development in the employment of 
smaller pieces of apparatus, such as hair drvers, curling tongs and 
other toilet accessories which are either necessary or convenient for 
the female consumer. In this class of goods mere man is catered for 
by the shaving-water heater. while the voung idea finds its needs 


temporarily satisfied by the milk warmer. 
COOKING, 

Mention of the young idea naturally brings us to the subject of 
cooking. In this direction greater progress is being made than in 
perhaps any other, cooking taking its place in the forefront of the 
attack for the adoption of the domestic electric idea. There are still 
many problems to be overcome. it is true, some of them of a serious 
nature, and some merely matters of detail; but we do not think 
there is any doubt that a solution will be found in every case. A 
number of firms have indeed taken up this question very thoroughly, 
and as a result of their experiments certain definite conclusions have 
been reached. It is becoming generally recognised that electricity 
can best be used in the kitchen for either grilling or roasting, or both. 
Meat or other food cooked in this way retains its flavour with small 
loss of weight, while the small amount of heat radiated and the 
absence of fumes or smell are all points in its favour, 

For this reason we are not surprised to find that manv impcrtant 
restaurants are adopting electric grillers and roasters in place of the 
older type of apparatus, and it may be supposed they would not do 
so unless they were very definite advantages in this procedure. 
This is why electric cooking should be placed in the forefront of the 
attack; greatest attention should be also concentrated on pointing 
the advantages of grilling and roasting by electrical means. 
Advantages can, of course. be obtained by using electricity for boiling 
and other cooking operations, hut at present. we have not advanced 
so far in this direction as the other. and until we have some cautious- 
ness may not be amiss, 

There is some truth in the remark that, while electric heating is of 
interest to men, electric cooking is essentially a matter that. women 
want to know all about, We are not surprised at this. A man likes 
to sit with his feet on the fender when he is at home. and to come home 
and find his dinner already cooked. On the other hand, the ways and 
means of cooking the said dinner are especially a matter for the wife's 
attention. A word to the wise will not therefore be wasted in this 
instance, The modem woman is anxiously waiting for some better 
method of doing her cooking than those she employs at the present 
time. Generally she has very vague ideas about electricity and 
certainlv does not know that cooking can be done by this means. 
When she finds it out she is immediately struck by its advantages, 
not the least of which are its cleanliness and adaptability. 

As regards points in design it is now becoming the practice to 
mount the regulating switches on the cooker itself, the leads passing 
from the elements to the switches, being thus of the Shortest possible 
length. Combined with this are the fuses and indicating devices 
mounted on a separate board where they are both visible and acces- 
sible. What may be called the " 600-watt " cooking apparatus is now 
having & distinct vogue and its advantages are well worth making 
known to a larger public. It is to be found in many convenient 
forms, such as toasters and chafing dishes, while the fact that these 
are apparatus which can be used on the dining table is a point in 
their favour. Such apparatus has another advantage in that it 
forms a useful preliminary step to the employment of larger equip- 


ment. 
The problem which is giving most trouble in this sphere at the 


present time is undoubtedly that of water heating. But many are 
working at it and we do not doubt a solution will soon be found. 
For this purpose, moreover, electricity presents great advantages 
over gas. An electrical water-heater provides a constant load on the 
mains so that a very small charge is profitable, while with gas, there 
being no question of load factor, no preferential rate for this class of 
supply is possible, and the greatly increased consumption means 


udditional expense, 
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SAFETY. 


If. however, electrical apparatus is to be introduced generally 
into the domestic circle it must. be perfectly safe to use, For while 
electrical engineers know something about. the tricks of the form of 
energv with which they are working. the housewife knows nothing. 
Engineers may look upon this tlash and loose connections as part of 
their day's work, and do not place upon them more importance than 
it requires Matters are, however. ditferent. in the domestic circle, 
and one shocked cook is likely to do more harm to the cause of elec- 
tric cooking than many columns of small print in our gas contem- 
poraries. Great attention must therefore be paid to the design of 
the apparatus, so that. no live terminals are exposed. while the earth- 
ing of all metal parts should be considered essential. 


How ‘ro INCREASE THE USE or ELECTRICAL. APPARATUS. 


We hope we have said enough in the preceding paragraphs to show 
that the state of affairs as regards domestic electricity supply is 
favourable. It is. however, not so favourable as it might be or 
ought to be, and the more that is done the more it becomes evident 
that there is still more to do. A pessimistic acquaintance informed 
us the other day that he was sure not more than 20 per cent. of the 
inhabitants of these islands were using electricity, while we were told 
hy a supply engineer that. certainly not more than 5 per cent. of his 
consumers knew that electricity could be used for cooking. This. of 
course, is a deplorable state of things. but it is largely the fault of t he 
electrical industry ; and it can be remedied, if not easily, certainly 
with a little labour. Indeed. this state of ignorance ought to imbue 
us with the great idea of the opportunity there is of introducing 
domestic electrical working throughout the country. This task of 
education is made more easy bv the faet that the general public are 
really interested in anything electrical, and there remains the task of 
making them interested in the right wav. Much can he done by 
advertisements. much by exhibitions. much by lectures, much more 
by example. Another simple way of increasing the use of domestic 
electrical apparatus is often lost sight of. Every electrical engineer, 
certainly every supply engineer, should make it a point to use onl: 
electrical equipment to satisfy his own domestic wants. We feel 
this is necessary for several reasons. People cannot be expected to 
employ apparatus upon which those who sell it. look. inferentially 
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at least, with distrust. 
electricity. we can't be expected. to," 
such an arrangement offers an excellent opportunity to the supply 
engineer for finding out all there is to be known about heating and 
cooking apparatus, both as regards cost and design. While should 
every electrical engineer adopt this suggestion a boom, not only in 
energy output, but also in the supply of apparatus. may be expected. 
It. should, however, be pointed out that there is no time to he lost. 
Our gas rivals are doing their utmost to increase the number of their 
consumers, and they take a special delight in attempting to draw 
away those who already use electricity. The way in which they 
advertise their commodity is one which we can only admire an 
advise the electrical industry to copy. Gas has many good points. 
hut. there is not one which electricity does not also possess, On the 
other hand. electricity has a number peculiarly its own. A great 
point should be made of its healthiness. as there is no doubt that at 
the present time gas stoves are much objected to from this point of 
view. Of course, it will be argued that no great publicity campaign 
as we suggest can be started or carried on without funds, and the 
complaint will also be made that while so many electricity supply 
undertakings are owned municipally the Local Government Board 
will prevent anything particular being done in this direction. But 
after all is not this rather a confession of weakness. We think 1t 18. 
and that the real fault lies more in the desire to do nothing than in the 
fact that nothing can be done. The Local Government Board can be 
made to move if sufficient force is applied. and even its present atti- 
tude towards the money spent on advertisements is not so inflexible 
as the timid suppose. There are such things as municipally owne 
gas undertakings, and these subscribe to the British Commercial Gas 
Association, whose doings are well known to our readers. Why 
should not municipally owned electricity undertakings also 8U?* 
scribe to a similar association, Indeed, it seems to us that the tinte 
has come when such an association must be formed. and we must all 
press forward in the cause of domestic electricity. Money must be 
spent freely that more may be earned. The timid must be con- 
vinced, the brave must he banded together, rates must be lowered 
hiring adopted and better apparatus designed. Bigger problems 
than this have in the past been solved by electrical engineers. and we 
feel no doubt that if the work is approached in the proper spirit. th 
problem will also be solved at no distant date to the lasting benefit 
not only of electrical engineering, but of the community as & whole. 
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DEVELOPMENTS IN THE SUPPLY WORLD. - 
JULII 
PROGRESS OF THE ‘POINT FIVES” AND OTHERS. 


SOME INTERESTING CURVES FROM ST. MARYLEBONE. 


The station engineer may be considered as being the vanguard of the domestic clectrical attack. It is he who comes first into 
contact with the enemy in the shape of the gencral consumer, and it is he who obtains the first news of whether the fight is going well 
or the reverse. The representative opinions from station engincers which we give below should, therefore, be of interest, and, considering 
their optimistic tenor, should engender a feeling of gratification in those who seek success in the domestic electrical field. At 
least most people are doing something, and, indeed, the lack of some notable names in the following symposium is due to the fact 
that their owners are so busy in adding consumers to their mains that. they “have really no time to give you the information 


asked for." 


In considering this side of the subject’ most. interest. will, of course, concentrate on. the * Poiut Fives,” 
which we are able to give below shows that their policy is not, perhaps, so disastrous ax some would have us think. 


and we! think the information 
In this connection 


the question. of-diversity factor has received much attention, and the curves relating to certain domestic consumers on the St. Mary- 
lebone mains, which Mr. Seabrook. has kindly allowed us to reproduce, should go far to clear up certain vexed questions on this point. 


Mr. Cooke is certain the 0-5 tariff will not wreck his undertaking, while Mr. Roles is giving his attention to the design of suitable 
In the other section there is also much interesting information, and, at the risk of being considered in- 


equipment for domestic use. 
vidious, we may call special attention to the paragraphs relating to the © B. & K.” activities, where a manufacturing concern is being 


combined with a supply company. 


TARIFFS OF THE *POINT FIVES" FOR PRIVATE 
RESIDENCES. | 


Before going further we think it may be well to give briefly the 
tariffs of the “‘ Point Fives," as there is sometimes a doubt as to 
what these tariffs really are. The following is a summary :— 

Accrington.—A charge of 12} per cent. per annum on the net rateable 
value plus 0-5d. per unit, less 5 per cent. if the account is paid within 
& scheduled time. 

Barnes.—For lighting only, 10 per cent. per annum on the rateable 
value plus ld. per unit. Where there is lighting, heating and cooking, 
10 per cent. per annum on the rateable value plus 1d. per unit during tho 
two winter quarters and plus 0-5d. per unit during the two summer 


quarters. 
Bradford.—A charge of 15 per cent. per annum on the rateable value 


plus 0-5d. per unit. 
Carlisle.—For houses lighted electrically throughout (80 per cent. of 


the lighting being by metal filament lamps) a charge of 124 per cent. per 
annum on the net rateable value plus 0-5d. per unit. 

liford.—AÀ charge of 12) per cent. per annum on the rateable value 
plus 0-5d. per unit. 

Lulon.—Flat rate of Gd. per unit for heating 
there is electric light. 

Poplar.—An individual charge of 124 per cent. per annum on the cost 
of installing service, meter, wiring and cooking appliances (including cost 
of cooking appiratus), plus a fixed charge of £8 per kilowatt of con- 
sumer's demand divided by a diversity factor (see below) plus an energv 
charge of 05d. per unit, subject to 2J per cent. discount. on an annual 
consumption of over 250.000 units per annum (the discount rising up to 
10 per cent. for over 1,000,000 units). 

Diversity Factors. 


and cooking where 


Pübhe Het odes iere ede n rota vn tees ia ru S DATE 0-0 
Business lighting, inside | ................ eee unity 
" " Outside ere DEOR ER ur det AR e 1-2 
POWCE greini inion E vas ial eandepitatantionedse seb ATTEND Vs 2-0 
Domestic lighting, general | .............. eere 2-0 
X uS CI M E 8:0 

20-0 
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The use of a diversity factor of less than unity for public lighting is 
due to the special nature of this load, the undertaking being responsible 
for keeping the lamps ** in lighting." 

Reading.—Where a supply is taken for lighting purposes, a flat rate of 
0-5d. per unit for heating and cooking. Where no supply is taken for 
lighting, for any amount up to 20 units per quarter, 135. 4d. per quarter ; 
any units in excess at 0-od. 

St. Marylebone.—A yearly sum depending upon the size and nature of 
the installation plus 0-5d. per unit. 

Sheffield.—A charge of 10 per cent. per annum on the rateable value 
plus 0-5d. per unit. 

Southamplon.—For residences having a lighting installation the tariff 
ix a tlat rate of 0-àd. per unit for heating and cooking. 

Sunderland.—An annual charge of 10 to 15 per cent. on the rateable 


Value plus Q-od. per unit. 
West Ham. —An annual fixed charge (1) at the rate of £10 per kilowatt 


of connected lighting (subject to rebate for occasional lights), and (2) at 
the rate of 10s. per kilowatt for the first 2 kw. of heating and cooking 
apparatus, and at rate of 6s. 8d. per kilowatt beyond 2 kw. The above 
fixed charges plus 0-dd. per unit for either lighting or for lighting, 
heating and cooking. 

West Hartlepool.—An annual charge depending on the size of house. 
For houses rated up to £20 per annum this charge is 2s. in tho £ on the 
rateable value; for houses from £20 to £40, 3s. in the £; for houses 
exceeding £40 such sum as may be agreed. The above fixed charge plus 


0-5d. per unit. 
Wolverhampton.—A charge of 15 per cent. per annum on the rateable 


value plus 0-5d. 
Wrecham.—A charge of 15 per cent. per annum 2n the rateable value 


plus 0-5d. per unit. 
York.—Where premises are lighted throughout by electricity, 10 per 


cent. on the net rateable value plus ld. per unit. For domestic purposes, 
and where energy is used for electric heating or cooking, a charge of 1d. 
per unit up to an amount equal to 75 per cent. of the fixed rental per 
quarter and 0-5d. per unit thereafter. 

It will be understood that these tariffs apply to residences in which 
electric light is also used. A glance at the above is sufficient to 
show -that there is much diversity in the tariffs, the only common 
feature throughout being that energy is supplied at 0-5d. per kilo- 
watt-hour, subject generally to a fixed annual charge. 


THE EFFECT OF ELECTRIC HEATING AND COOKING 
ON THE STATION LOAD. 


—————— 


THE RESULT AT ST. MARYLEBONE. 


Mr. A. H. SEABROOK, who, it is well known. has. in his connection 
with the electricity supply department of St. Marylebone, undertaken 
much pioncering work in the development of electrical cooking, 
sends us some interesting information relating to the methods being 
followed by his undertaking in extending the use of electricity for 
all domestic and industrial purposes. In the use of electric light, 
he remarks, the tendency, particularly with shop lighting, is to 
increase the illumination beyond the standard accepted two or three 
years ago, and this tendency appears to be a continuous one, 

With regard to the position of heating as a prospective load, last 
season was an excellent one for this particular load, it being made 
the rule to instal at least 1 kw. per 1.000 cubic ft. capacity of the 
room. It was not until the department could obtain electric fires 
of comparatively high kilowatt capacity at a reasonable figure that 
such a rule was possible, lt was only during last season, for 
instance, that a 3 kw. electric fire could be listed under £8. 8s, 

This season. owing to the price at which large heaters can now be 
obtained, the department. is adopting a standard of 1,500 watts per 
1,000 eubie ft. capacity of the room to be heated. and, while antici- 
pating some loss of prospective business, they feel sure that it is the 
right line to take. After all. electric heating is required to give heat 
almost immediatel y when wanted, and the time taken to heat up the 
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room, if more than a few minutes, does not tend to make electric 
heating popular. 

During last season a large number of heaters were installed. manv 
of them in place of gas fires, The total kilowatt capacity of heating 
on the mains at St- Marylebone is 2,944. They have not had a 
Serious complaint as to the cost of electric heating. and it would 
appear that, provided heaters of sufficiently large capacity are in- 
stalled to give quick and satisfactory duty, complaints as to cost 
of current will not arise. 

As tothe present state of the cooking load the large installations set 
to work two or three years ago have been running very satisfactorily. 
During last season a number of large nursing homes were equipped 
with electric cooking; 19 double cookers are now on the mains and 
getting on for 200 domestic cookers. In addition there are three very 
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Fig. 1.— Residence A. 
Approximate kw. installed: Lighting 1:0, Cooking 13:5 and Heating 2:5. 


12 
Midnight. 


large cooking consumers. The St. Marylebone publie scem to 
be taking very kindly, if gradually, to electric cooking, and the 
satisfaction of the individual consumer increases the longer the stove 
is installed. (Quite a fair proportion of the present business is due 
to recommendations from users, and manufacturers also state 
that they receive quite a number of inquiries for cookers. which 
must be the same as the cooker installed in this or that consumer's 


house. 

Great advances have been made in the cfliciency of cookers during 
the past season ; ovens which a vear ago took 25 minutes to heat up 
now take from 11 to 12 minutes for the same loading, and whereas 
grills last year were only just hot enough for the duty. to-day care 
has to be taken not to make them too hot. Boiling plate reliability 
has considerably improved, and makers at last appear to 
within an easy measurable distance of a red-hot boiling plate. which 
will considerably improve matters. As time goes on, manufacturers 


he 


are altering their designs in a way which makes replacement less 
necessary and easier, and the cost of maintenance of cookers out on 
hire is considerably reduced per cooker. 

Mr. Seabrook writes, “ We have now sufficient cookers out on circuit 
to know what the cost of hiring and maintenance is for the present- 
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Fig. 2.— Residence B. ! = 
Approximate kw. installed: Lighting 0°67, Cooking 9:8 and Heating TO. 


day type of cooker, but the improvements one sees in sight are such 
thatit is tolerably certain that maintenance costs will be reduced very 
considerably. It is particularly pleasing to know that some of our 
present-day cooking consumere were those who a year ago would not 
believe that electric cooking could compete with their existing 
arrangements, and these consumers are among the most satisfied we 
have on our mains,” 
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It has often been contended that the development of the electric 


60 T 
& 40 EPRREEDEEEEKNMERU cooking load would necessitate a large capital outlay on mains 
y LAT I TL owing to its peak coinciding with that of the lighting load. 
20 L Mr. Seabrook has kindly supplied us with one week's ammeter 

records of all the residences of which they are taking particulars at 
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the present moment in Marylebone, and these go to prove this fear 
is unfounded. These recorders are constantly being changed from 
house to house in order to obtain some idea of the diversity of the 
residence load where electricity is adopted for heating, cooking and 
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4 6 8 10. 12 Approximate kw. installe l: Lighting F8, Cooking 79 and Heating 1-0. 
Tuesday, Oct. 14. 1913 Midnight. 
Taking the curves if detail, residence A provides chiefly a cooking 


loach, and generally the peak is in the middle of the day. When it 1s 
not, such as on Tuesday and Wednesday, it is at 8:30 pam, Generally 
ie speaking. between 4 pam. and 6 pam. there are periods of a lower 
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The maximum load in this case is either in the morning 
7 pam. to 8 pm. This, of course, is right off the peak, 
The afternoon load in this case is, generally 
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and causes no worry. 
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Fig. 4.— Residence D. 
Approximate kw. installed: Lighting 0:8, Heating 4:0. 
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the lowest during the day, but the long hour uso of the supply, as 
in fact most of the residence cases, is worthy of notice. It extends 
from 7:30 a.m. to 10:30 p.m., and generally speaking, the valleys 
between the morning and evening peak are at the time of the maxi- 


mum load at the station. 
^ At the next residence, C, the cooking load is 20 kw. and the 


heating 10 kw. The low demand in the afternoon at the time of the 
peak load is very noticeable in this case. Between 3 and 6:30 to 
7 p.m. is the lowest demand during the day. These people have 
three peaks, a breakfast peak, luncheon and dinner. Qn the whole 
the dinner peak at 7 p.m. to 7:30 p.m. is the lowest. 
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Fig. 7.—Residance G. 
Approximate k w. Inst alled : Lighting 0:85, Cooking 12:5 
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At residence D there is he; ating and lighting ouly. no cooking. 
The ammeter is re ally rather too big for the load. but it shows what 
a regular demand there is, Am take Saturday from 9 a.m. until mid- 
night. [n this case the 5:30 p.m. load (the time of the station 
maximum) is usually the time of lowest demand. 

At residence E the demand is chic ly for cooking. | Here the three 
peaks are very noticeable— breakfast, luncheon and dinner. Here 
also at 5:30 p.m. is almost the period of lowest demand, the peaks 
occurring at 7:30 a.m. to 8:30 a.m., | pan. and 6:30 p.m. to 7 p-m. 
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At residence F the cooking and heating loads are 10 kw. each. 
This is not such a good load from the station point of view, but even 
so the maximum loads are not near the station peak load time. 

The last set is about the worst the department have ever found 
from a station peak load point of view. On two days out of the 
seven the maximum demand is at the station peak time, but even 
so it is by no means regular. On most days the load is small at 5:30 p.m. 
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From these records Mr. Seabrook is endeavouring to get an idea 
of the diversity of the load, but it is very difficult at present, and the 
only method is continually to take records of this kind. He con- 
siders these charts will show that, even in a district where consumers 
generally dine late. the diversity of cooking is enormous as compared 


with the time of station peak. 
We also show curves of the load on feedersof this undertaking from 
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July 23rd to 29th (one week). As weather 
makes such an enormous difference to the 
load, à week in the summer has been 
picked. out when the weather conditions 
were as nearly alike as possible for the 
two vears, In these summer load curves 
the presence of any cooking peak at 5:30 
pa. the period of the winter maximum 
load, could. be. detected. Between. the 
Pw vears 1912 and 1913 800 kw. was added 
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+ 8 In cooking apparatus alone. 
S. c Going over the seven curves, Wednes- 
a @ day, July 23rd, is somewhat irregular 
wore f during the afternoon, but it will be no- 
- 5 œ ticed that July 23, 1913, was a fair day 
<% g as compared with a light dayon the cor- 
n = responding day of the previous year. 
z^ . Cw Thursdays were two normal days. AH 
cuam the rest were as near normal as could be 

52 | expected. The Monday curves should be 

E; € specially noted. This year it was a 

Lg w light day and the same day last year was 

ae la. fuir. All through these curves it will be 

< noticed that, as a general rule, the grea- 

P test. increase in load between 1913 and 

ix 1912 is in the morning. This is what 

zs would he expected from the load curves 

Ag taken on consumers’ premises. 

ER The point to observe is that there 
ipu is no apparent peak arising at 5:30 
lx pam., although the total load is increas- 
9 "i ing year by year. lt should. be re- 
za3 membered that St. Marylebone is 

FE essentially a residential and shop dis- 
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| : BRADFORD. apparatus. -A much cheaper oven he considers is necessary, and as in 
Yorkshire the baking of bread is almost invariably done at home. an 
Mr. Tuomas Rorgs, of Bradford, has provided us with many — oven having a greater cubical capacity than the types at present on 
particulars of mterest | concerning the all-round progress of his the market. is needed. The * are therefore endeavouring to stan- 
| undertaking. including the most recent provisions for the domest IC use dardise the following sizes: Cooker for small family, say, tive persons, 
of electricity ax well as for industrial work and street lighting. In.— 13) jn, wide by 16 in. deep by 18 in. high clear space; medium-size 
Bradford they have a domestic tariff of 15 per cent, upon the rateable | cooker for family of from 10 to 15 persons, 47 in. wide by 16 in. deep 
value plus 3d. per unit, and this tariff has been instrumental in very— py 20 in. high: for restaurants and very large houses special sizes to 
considerably increasing the heating and cooking load. The total — pe arranged to sievstccipeu nstuficess MIL SUDO ORA 
kilowatts connected to the mains for heating. cooking and other dices: ae ; E 
eee a . 7 pe With regard to lighting, in the case of shop-window „lighting 
domestic appliances is considerably over 1,000 kw., and this figure will | dp i PIN 
TAN. I " ` Holophane glassware is being extensively taken np, andghighr candle 
be very largely increased during the present season if the figures for ` . TUS a - 
| the past few weeks are any indication of future progress, 
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Fic. 8.—lfoT CCPBROARD FOR KEEPING WanM FirTy DINNERS. Cio, 11.—BLETRIGUTY IN A PRIVATE House. 


power metal-filament lamps are being installed for outside lighting. 
The City Council have recently passed. several large extensions for 
street lighting. In the textile factories several large installations 
. apparatus has been sold therefrom. have been equipped with metal filament lamps, and a few installa- 
work whieh this showroom Is doing in meeting the requirements of tions have heen equipped with mereury vapour lamps. l'ig. is a 
the class ‘of "consumer who wishes to see the various types ofappa- view of a large hot cupboard for keeping warm 50 dinners, This 
apparatus is in use in one of the factories, where a complete electric 

kitehen has been fitted up, with two 9-gallon water boilers an 
hes dem . electric cooker. Fig. 10 shows a drying cupboard for drying sheets 
| i of paper from a copying press, Fig. 1H shows a 1 u.p. motor driving 

à vacuum cleaner and a wringing machine, whieh has been installe! 


. AThe Corporation opened a showroom in eonnection with the elec- 
tricity department in January, 1910, and during the two years ended 
December, 1912, a total of over 800 Kw. of heating and cooking 
As an indication of the 


in a private house, 


, 


CARLISLE. 


At CaRUISLEE, since the adoption of the Norwich system of charging 
for electrical energy. there has been a considerable increase in the 
number of dwelling house consumers, the majority of whom have 
hired cookers, radiators, kettles and other appliances from the 
electricity department, the result being an increased day load and an 
important development in the sales departinent. As to the electric 
cooker itself, the ovea and grill have proved to be successful in à 
that was claimed for them, but the standard 800-watt hot plates, 
whilst fulfilling all that was desired for stewing and simmering pul 
poses, were found to be too slow for quick boiling. ‘This has to & 
great extent been remedied by the City Electrical Engineer's adop- 
tion of 1.250-watt hot plates for use on all cookers. There has also 
been a steady demand for electric grills and ovens for hotels an 
cafés, and recently a large oven has been installed in a pork butcher 8 
shop for baking pies. whilst Church mission halls are realising the 
cleanliness and utility of electric urns for social functions. 

The electricity department has been successful in demonstrating 

Fio, 10.—Dryixe Cc? BOARD ron SHEETS OF PAPER. to tradesmen the importance of effective window lighting, and by 

fitting up free a trial installation in one of the windows of a shop. 50 

that the consumer can see the difference for himself, the im provemont 

ratus, over 250 kw. of cookers, radiators, &¢., were sold from becomes obvious, and asa result all the windows of the shop are fitted 
9. The forms of apparatus which seem to be — up on the new lines, and very often the interior of the shop, too- 

The Corporation have recently undertaken the supply of electr ical 


Jan. I last to Sept. IS 
most popular in this district are radiators and convectors, followed 

energy to a large printing works previously generating their own, 
This consumer employs 172 motors with a .horse- 


by flat irons, kettles, &e. Cookers are gradually being taken up, but 
746, while there is also a large lighting and heating load. 


l 


i Mr. Roles is of the opinion that until greater reliability is obtained energy. 
it will be difficult to persuade his consumers to adopt this class of ^ 
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LUTON. 


At Luton Mr. W. H. Cooke informs us that generally the effect has 
been very beneficial. For the year ended March 31, 1913, they sold 
over 999,000 units at 0-5d. out of a total of 4} millions ; and in spite 
of great increase in the cost of coal, the fuel cost per unit was actually 
reduced upon the previous year, and the financial result of the 
year’s working was a net profit of £3,135, with a gross profit equal to 
11:27 per cent. on the average capital expenditure. So far as domestic 
heaters and cookers are concerned, Mr. Cooke has not been able to 
note any increase in the maximum load from this cause, nor has he 
had to increase the capacity of the service mains in any case. A 
perusal of the accounts of the department for the last financial year 
shows that the 0-5d. tariff has not exactly dragged that small station 
to financial ruin, as was prophesied by some engineers last year. 


SHEFFIELD. 


Mr. S. E. Feppen, of Sheffield, -informs us that the tariff 
charged in that city for electricity for private houses is based on the 
assessment value of the house, being 10 per cent. on net assessment 
for rateable value plus 0-5d. per unit consumed. At this price it has to 
compete with gas at Is. 3d. per thousand feet. Business premises 
may obtain electricity for heating and cooking at 0-5d. per unit by 
guaranteeing a consumption for lighting equal to 4} hours use per 
day of their installation. A hiring system for heating and cooking 
apparatus is now being introduced. 

There has already been a very considerable sale of radiators, 


electric irons, kettles and hotplates, whose use under the new rate is 
The total output of electricity is increasing 


increasing considerably. 
da y. 


rapidly, and now amounts to about 100,000 units per 
New applications both for lighting, heating and power are being 
received at a greater rate than ever before. The applications received 
from new and existing consumers totalled in July 787 kw., and in 
oe 657 kw. The estimated increase in output for the current 
year is 9,000,000 units, from 21,000,000 to 30,000,000. 

The first restaurant in Shefficld to rely entirely on electricity for 
lighting, heating and cooking is ** The Epieurians ` in Chapel Walk. 
The proprietors, Messrs, Wedgwood & Co., have expressed. their 
complete satisfaction with the installation in every way, and their 
opinion, which they have expressed to Mr. Fedden, with regard to the 
advantages of electricity for restaurant work is well worth consider- 
ing. “In addition to the ordinary plain English cooking," they 
remark, “ we are able to undertake with a very small plant the most 
delicate forms of French, German and American cuisine, A most 
important point is the steady even heat obtainable with this class of 
cooking apparatus. For sauces (perhaps the essence of high-grade 
cooking) electricity has no rival. In grilling or roasting the loss of 
weight is almost nil, and for casserole and paper-bag cooking, the 
ease with which the desired heat is obtained and retained is a most 
satisfactory point. Electricity has an immense advantage over gas, 
steam and coal heating, owing to there being little waste heat; and 
there is no tendency to carry the smell of cooking from the kitchen to 
other parts of the premises. A very severe test of this was given 
recently when a strong curry, some fried onions and hot pickling 
vinegar were all in the process of cooking at the same time, and no 
smell whatever could be noticed in the room above, although there 
was an open staircase between them. The heating of the premises is 
carried out most satisfactorily by ‘ Belling Fires" whose switch 
controls allow of the temperature being kept at the desired level all 
day. The cleanliness of electricity is most remarkable when coin- 
pared with any other form of heating." The proprietors have been 
agreeably surprised at the small cost for current, and this, added to 
the other manifold advantages, already quoted, makes electricity 
pre-eminent. The installation has proved so satisfactory that many 
additions to the present plant are now under consideration. 


WEST HAM. 


Mr. J. W. Beaucuamp, of West Ham, has gathered the following 
information for our benefit as regards the progress made in obtaining 
the several classes of load for his undertaking. The heating and 
cooking load, which in 1912 showed an increase of 50 per cent., has 
for the year ended August, 1913. increased another 64 per cent. 
The load connected for this purpose at the end of August, 1913, stood 
at 619 kw. The above figures show the comparatively rapid de- 
velopment which has taken place since the winter of 1912 when a 
serious attempt was made to develop the heating and cooking load 
There are between two and three dozen complete 
These are giving entire satisfaction 
Two special cases of 


in the district. 
domestic sets in continuous use. 
both with regard to “ results " and “ costs.” 
interest have arisen where manufacturers have put in complete 
cooking ranges for preparing the meals of the office staff at the works, 
These also are working satisfactorily and securing the owners a very 


197 


considerable economy over the previous methods of cooking. There 
are soveral interesting installations of industrial heating apparatus 
in use; drying ovens and soldering irons, in addition to the usual 
laundry and domestic flat iron. 

New lighting connections are being obtained very rapidly, and 
there is a distinct improvement in the class of lighting being carried 
out both for business and domestic purposes. More attention to 
scientific illumination and a greater willingness on the part of the 
public to pay for correctly designed fittings and reflectors is already 
manifest. 

The power load of the undertaking forms the major portion of 
the business. During the past few months large increases in the 
connected load have been effected. In several important cases large 
stcam installations have becn entirely superseded by electricity 
supply, and in connection with the development of the dock area 
under the Port of London Authority a great increase has taken place 
in the demand for electric power for use in cranes, pumping and 
general mechanical power. 

With regard to electric vehicles, Mr. Beauchamp tells us within 
the past few months the attention of the department has been 
directed to the possibilities of the electrically propelled vehicle, and a 
fairly energetic publicity campaign has already resulted in the direct 
sale of two large vans fitted with Edison batteries. These will be 
charged and used in the district, making a fleet of about seven elec- 
trically propelled vehicles which are in regular use in West Ham and 


charged from its mains, 
THE *NON-POINT-FIVES." 


BROMPTON & KENSINGTON ACCESSORIES CO. 


In dealing with the work of the BRoMPTON & KENSINGTON ÁCCES- 
SORIES ('O. it is rather diflicult to distinguish its activities from those 
of the older firm— namely, the Brompton & Kensington Electricity 
Supply Co., but it may be said that it deals principally with the 
design, supply and use of electric cooking and heating apparatus, 
while combined with this must not be forgotten the successful 
“B. & K.” Restaurant, where everything is done electrically. 

As regards the work of the Supply Company, a policy of 
getting on very friendly terms with its consumers has been in- 
augurated. The area supplied by the company is very different 
from most others in London, if, indecd, it is not unique. Although 
that part of Kensington is a high-class residential district, and for 
this reason possesses but few workmen's dwellings and scarcely 
wav of factories, it is not, like Belgravia, for instance, 
inhabited by wealthy people. Those who live there are mostly 
professional men or retired. Anglo-Indians or service people. These 
conditions are in some ways an advantage and some ways a dis- 
advantage to the propagation of the electric idea. They, of course, 
prevent anything in the way of a great development of a power load ; 
but, on the other hand, the y form a very excellent field. for tho 
development of domestic uses of electricity. 

It may be mentioned that the Brompton & Kensington Elec- 
tricity Supply Co. suffered. very severely from the advent of tho 
metal filament lamp, as the supply is at 100 volts, with 
the result that its output remained stationary for a con- 
siderable time, although the number of consumers increased 
considerably. This phase, however, has now passed, and the 


anything in the w 


‘development of the undertaking is increasing in a way which 


is to a very large extent due to the energy with which the sale of 
domestic electrical apparatus is being pushed. The class of con- 
sumer, however, makes it necessary that this problem should be 
approached carefully. The average Kensingtonian, it may be 
pointed out, would not use gas for illumination if it were given to 


For this reason most. houses in the distriet have been 


him free. 
and there is, 


wired for electric light for some considerable time, 
therefore, little development to be expected in this direction, though 
the consumer is being encouraged to employ larger units of light and 
to use them in a more artistic and scientific way. With regard, 
however, to the development of the use of electricity for heating and 
cooking, very little indeed was done in this direction until a 
short while ago. Fn fact, it would seem that a large proportion of 
the consumers did not know that it was possible to use electricity 
for cooking and heating purposes. 

This state of darkness is one which Mr. Downe is doing his best to 
enlighten, but there has been this one difficulty about such a cam- 
paign. There can be no doubt that in the past much of the clec- 
trical apparatus, admirable as it may have been from the laboratory 
point of view, was quite useless for domestic purposes, The effect 
of introducing such a piece of apparatus wholesale into an intelligent 
community is obvious, Something disastrous, such as an entire 
absence of dinner when guests were being entertained, would be 
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certain to happen, and this disaster would be made doubly harmful 
by the way in which the news would be spread. In a case such as 
this the first impression accounts for a great deal, and the idea would 
quickly get about that electric cooking was no good. 

The Company set very strenuously to work to discover and 
improve upon weak points in domestic apparatus with a view 
to designing something which would really stand rough usage 
and be efficient. It must be remembered that this question of 
cooking apparatus is essentially a domestic problem. Engineering 
only occupies a secondary position. The apparatus must be simple, 
strong and not liable easily to get out of order. It must be free from 
fakements, and not liable to do unusual things at awkward times. 
The fact that owing to the vagaries of the electric cooker it has not 
been possible to cook dinner on one particular night is likely to do 
more harm to the cause of electric cooking than can be readily cal- 
culated. For this reason Mr. Downe for some time went very slowly, 
but encouraged the use of electric cookers amongst that class of his 
consumers who were taking an intelligent interest in the develop- 
ment. There can be no doubt that they have helped him in the work 
that he has done, and the experience that both he and they have 
gained has been most useful in helping forward the development of 
electric cooking. 

This preliminary work has had a result which we noted some 
months ago, when we described the opening of the “ B. & K.” Res- 
taurant. In this restaurant, it will be remembered, a large amount 
of apparatus suitable for domestic use has been installed. Under 
these conditions it was hoped that a large amount of experience on 
the performance of electrical apparatus would be obtained, not only 
on what may be called the engineering, but also on the financial side. 
Working in this way the weak points in the design will be quickly 
discovered and improvements embodied in the latest apparatus. 
This, then, i8 a short statement of Mr. Downe's policy both as regards 
the Supply Company and the Accessories Company. Tho latter 
company are now undertaking the manufacture of cooking apparatus 
on the lines which their experience in the restaurant and in their 
area has shown them to be right, and they will shortly be placed on 
the market. , 

In connection with the * B. & K.” cooker, Mr. Downe has installed 
a gas stove of the latest patternin the test room of the company. Itis 
proposed to carry out comparative tests between electric and gas 
cooking, so that some accurate and definite figures on this subject 
may be obtained. With regard to the progress of the " B. & K.” 
Restaurant, we may say that this is as good as can possibly have 
been expected. The visitors who have come in are enthusiastic 
with the service, and excellent cooking and moderate charges, and 
there is little doubt that the high-class way in which the under- 
taking is managed is doing much to advertise the claims of electric 


cooking. 
BATTERSEA. 

The progress of the electricity undertaking at BArTERsEA has been 
especially favourable during the last two years, the tota] units sold 
per annum which stood at 4,288,000 in 1910.11 having increased 
18 per cent. in the following year and 25 per cent. in 1912-13. The 
total units sold in the latter year were 6,213,665. A recent addition 


to the station plant has brought the capacity of the station up to 


5,092 kw. The 3}-mile area snpplied by the undertaking furnishes 
about an equal proportion of power and commercial lighting load. 
The tariff charged for heating and cooking is a flat rate of 1d. per 
unit, or £4 per kw. of M.D. and $d. per unit. The undertaking has 
a total of 452 kw. connected for the use of radiators and cooking 
apparatus and for various utensils and accessory work. The neigh- 
bourhood being mainly industrial, the use of cooking apparatus has 
not made much headway, and except in special cases, at present 
no hiring-out is done. 

The electric vehicle load is attracting attention. A large drapery 
store in the neighbourhood is at present testing such a van belonging 
to the Edison Accumulator Co. Various small electric carriers are 
also in daily use. and are charged by small motor-generators at the 
consumers’ premises. A flat rate of Id. per unit or £4 per kw. of 
M. D. and 3d. per unit at present is charged for this work. 

No show room is at present open in the district, although the 
value of such a step is fully realised. Publicity literature is, how- 
ever, distributed and two canvassers are kept fully occupied. 


BIRMINGHAM. 
^ At BIRMINGHAM electric heaters and radiators are going fairly well, 
but no steps are being taken to push electric cookers. In the first 
place, it is found that the cookers supplied by manufacturers are 
not yet as satisfactory asthey might be, and, in the second place. the 
current taken by the larger ovens is too heavy for the networks 
in the outlying districts of their supply area. The department 
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recently obtained the Board of Trade’s sanction to connect cookers 
across the outers of the 440-volt system, but have not yet obtained 
satisfactory apparatus for this pressure. As regards domestic 
lighting, most of the new houses which are erected along the route 
of mains are being supplied, and a satisfactory number of applica- 
tions is being received from residents in the new districts which have 
recently been opened up. As a proof of the superiority and economy 
of electric lighting, it is found there is a growing tendency to have 
every point in the house wired, whereas a few years ago a consumer 
considered it extravagance to use electricit; in other than the best 
rooms. Commercial lighting, by the introduction of a factory rate 
allowing a consumer who takes current for power purposes to have 
current for lighting at 24d. per unit, is being extended in the factories 
in the city. Many of the larger firms who are supplied with extra- 
high-tension current in bulk, and who, in the first place, made use of 
the supply for power purposes only, have during the year put in 
lighting installations, and report a considerable improvement in 
their work and output as the result of the better lighting. 

Some little time ago a scheme for shop-window lighting was 
introduced which enables a shopkeeper to hire a set of arc lamps 
at a charge of £5 per lamp per annum. This charge covers the hire 
of the lamp, the cost of trimming and cleaning, and current for a 
certain number of hours. About 250 lamps have been supplied on 
these terms, and a valuable advertisement is indirectly secured 
thereby. An electric sign campaign has also been carried out 
through the summer, and approximately 50 signs have already been 
applied for. 

The street lighting in the centre of the city is not at present sup- 
plied by this undertaking, but there is a certain amount in the re- 
cently added areas which has been considerably improved and 
brought uptodate. Generally, the increase in connections to various 
classes of.consumers has been very evenly balanced, and it is prob- 
able that the additions during the present year will be higher than 


in any previous year. 
BLACKBURN. 


Mr. P. P. WHEELWRIGHT, of Blackburn, gives the following 
typical cooking installation as supplied to consumers in his district : 
A heavily lagged oven with high thermal capacity and fitted with 
a thermometer and inspection window. A nickel-plated grill with 
open-type element and a grilling space of about 12 in. by 9in. A 
2-quart quick-boiling kettle, and an 8-in. frying pan loaded sufficiently 
for deep frying. 

He has not yet been able to discover a hot plate quick enough to 
displace generally the ubiquitous gas ring for such purposes as boiling 
small quantities of milk, &o. As regards heating, lamp radiators 
are rapidly becoming obsolete in his district, being replaced by the 
new type of quartz and open element type of fires. 

Shop window lighting is rapidly improving, Holophane glassware 
being now largely used, while the old-fashioned electrolier has given 
way to indirect lighting. The small. shops, requiring four to SX 
lamps, are now taking supply, and the builders of small residential 
property have begun to seo that business is improved where electricity 
is installed. 

At the present time 45 flame arcs of 3,500c.p. are installed in 
place of double enclosed and open-type arcs. Mr. Wheelwright 
remarks that where these lamps have been fitted in the neighbour- 
hood of “gas arcs," a very short time has elapsed before the latter 
have been removed. Metal-filament lamps are slowly replacing g85 


fixtures in side streets wherever possible. 


BRIGHTON. 


Mr. Joun CunisTIE, Brighton, in reviewing the progress of the 
electricity undertaking, remarks that during the year ended Sept. 
9, 1913, 318 new consumers were connected, this being the 
largest number ever connected during a similar period for the last 10 
years. They have, on the average, installations of moderate size. 
There is no doubt that the advent of the metal-filament lamp. 
although it caused at first a serious set-back, has had the effect of 
popularising the use of electricity for lighting amongst the class of 
consumer whom they have hitherto not been able to induce to adopt 
electricity. The heating and cooking movement is undoubtedly 
arousing a very healthy interest amongst the public generally and 
they are receiving numerous inquiries from consumers from whom 
they hope in the near future to obtain a substantial increase in out- 
put. A large installation for cooking now in hand is that in the new 
kitchen which the proprietors of the '* Old Ship Hotel " are building 
in connection with the internal reconstruction of that famous old 
hostelry. They are building a splendid well-lighted room without 
flues of any sort and fitting it up exclusively for electrical appliances, 
and they have already placed an order for well over £300 worth of 
apparatus, The department are also receiving a considerable, 


to CONDE s, + 
€ NOL vet itty. 


regards des 
ed along ts; 
umber of au 
stricte whiri: 
rit y andets 
tendener ty 
5 ago a ea 
ler than th ie 
of à fatis: 
NIT poses " in 
Lin theft = 
lied with er. 
Ce, maik x. 
he vear nc; 
provere : 
ting. 
- liehtinz s 
+ Of are ny 
oven De c 
Current ^. 
1 SUBS | 
tly e 


ard 


ilreadt e 


preset: sc 
tin thee 
Jove i. 
fo tire 
is 

gc 


- t a 


THE ELECTRICIAN, NOVEMBER 7, 1913. 199 


number of inquiries for radiators, both for hotels and private houses. 
Some hotels are considering the question of adopting them in the 
bedrooms and private sitting rooms in place of fires, and fitting them 
with automatic time clocks so that each user can just be charged a 
fair price for the actual current used, and this will doubtless, at their 
prevailing power rate, work out at considerably less than the Is. 6d. 
per day usually charged and paid without question for the use of a 


very indifferent coal fire. 


BRISTOL. 


Mr. Farapay Proctor, of Bristol, states that progress in electric 
lighting and heating has been exceptionally good during the past 
year in that city, and to date has eclipsed all former records. This, 
it appears, is due to all-round progress rather than any particular 
factor. 

The progress of electric cooking may be said to be satisfactory. 
In this connection they either sell the stoves outright or sell them on 
deferred-payment terms. They have connected since November last 
42 stoves representing 260 kw., and are in negotiation for the disposal 
of a number of others. These are all domestic supplies. 

Confectioners are also taking up the use of electricity for their work. 


DUNDEE. 

Electricity is booming in Dundee. Mr. H. RICHARDSON informs us 
that the department has never experienced such an inflow of business. 
This is due to the spade work that has been done by all concerned 
during the last few years. The motors connected to the mains at 
present aggregate about 30,000 H.P. A textile load of over 2,000 H.P. 
was connected during the last year, and agreements have been 
signed and orders booked now for upwards of another 3,000 H.P. 
In passing it might be mentioned that most of the public calendering 
works are now entirely driven from the town's supply, and a great 
many of the foundries are taking up electric drive from the supply 
mains (one alone taking upwards of 700 H.P. is now running), and an 
order has been booked for a large shipbuilding yard fo : over 600 H.P. 
Indeed, other forms of power here can hardly be termed competitive 
now. 

The cooking and heating load has increased and is still being 
steadily added to, due to the public demand for cookers, fires, 
industrial irons, &c. ; but the need of powers to sell and hire are felt 
sorely. The rate of increase is also slightly impeded by certain 
forms of apparatus failing, which were found to be more in the 
experimental stage and hardly fit for practical use. Electric lighting 
has come on by leaps and bounds, and has displaced gas in the dock- 
yards, foundries, shops, halls, public institutions, business and 
domestic premises, &c. All the above is done in face of the want 
of powers for hiring out motors, cookers, &c., which puts the depart- 
ment in a less favourable position than other Corporations. "When 
it is said that the gas department in this city has all these powers 
the success achieved by the electricity department will be the more 


readily appreciated. 


GLASGOW. 


At GLASGOW advantage of the new domestic rate introduced three 
years ago continues to be taken. Under this rate current both 
for lighting and domestic appliances is registered on the same meter. 
The quantity payable at the lighting rate, which is 3d. per unit, is 
based on 800 hours use per annum of the lighting demand, and this 
quantity is divided into six two-monthly parts and varies according 
to the lighting hours of the period. The excess current over the fixed 
quantities is taken as used by domestic appliances and is charged at 
id. per unit. Over 900 consumers are now being charged under this 
rate, and the current used by them approaches 375,000 units per 
annum while there is a similar quantity used for heating in shops 
and offices throughout the city. "There are 1,377 public arc lamps, 
including 792 flame arcs, now installed in Glasgow. These are 
spread over 193 streets. In addition there are 349 incandescent 
lamps in 44 streets and lanes. An extension consisting of 20 flame 
arcs, covering three-quarters of a mile of street and to displace the 
existing gas lighting, is now being made in Gorbals district. There 
are 9,000 motors equivalent to 61,000 H.P. connected to the mains 


at this date. 
GRIMSBY. 
Mr. W. A. VIGNOLES, of Grimsby, furnishes us with the following 
information concerning the recent progress of the power and lighting 


load of his undertaking. 
During the 12 months ended August 3lst 259 new consumers 
have been connected, this being a larger number than in any previous 
12 months since the undertaking started. .With regard to power, a 
contract has recently been entered into with a manufacturing firm 


who are installing 50 n.r. in various sizes of motors in a factory 
which will run night and day, including Sundays. This was only 
obtained in severe competition with the local gas company. Motors, 
he remarks, are being largely used by builders in various building 
operations. Fig. 12 shows a typical application in this direction— 
namely, in pile driving for a sewer for driving 70 ft. piles. Another 
case is in which a motor-driven concrete mixer is used in connection 
with the construction of a culvert 2,500 yds. long. The mixer is 
moved as required, connections being obtained at intervals from 
existing consumers along the road where the construction is being 
carried out. 

Mr. Vignoles also includes among his information the chief features 
of two typical installations of electrical equipment in business 
premises which have been recently undertaken. The first of these 
applies to the business of Messrs. Turner, general drapers, who 
occupy a prominent position opposite the new Market Place in 
Grimsby. This building has four stories, comprising shops and 
arcade, showrooms, café and workrooms. There are six windows 
fronting the street and four in the arcade. Electricity is used 
throughout for lighting and in the workrooms for ironing. A cash 
conveyor between counters and office in the shop is operated by an 
air compressor driven by an electric motor. The window lighting 
is carried out on the same principle as that mentioned below, the 
average illumination obtained being of the order of 10 to 12 ft.- 
candles. Prismatic glass reflectors are used everywhere with the 
exception of the workrooms. The total number of lamps in use is 


Fic. 12.—ViEw oF ELECTRICALLY DRIVEN PILE DRIVER AT GRIMSBY. 


about 120, most of them being of 50 c.p. The lighting of the win- 
dows in this installation was carricd out under the personal super- 


vision of Mr. Vignoles. 

In the second installation, that of Messrs. Guy & Smith, silk 
mercers and general drapers, the lighting was carried out by local 
contractors to the specification. and under the supervision, of Mr. 
This shop is a two-storied building in the busiest quarter 


Vignoles. 

of Grimsby. It has two front entrances, one large window and two 
smaller ones. The total floor area of the shop illuminated is 
3,120 sq. ft. Forty metal-filament lamps are used with prismatic 


glass reflectors on ceiling fittings, spaced so as to provide adequate 
illumination over the whole area, with the greatest intensity over the 
counters. The average illumination obtained is 3-15 ft.-candles. 
The total floor area of the windows is 576 sq. ft., and the window 
frontage 50 ft. Twenty-four metal-filament lamps are used with 
prismatic glass reflectors, and are fixed to ceiling close to front of 
window. Lamp-holders are screwed to adjustable angle fittings 
arranged at suitable angles. Switching arrangements provide for 
even distribution of light with fewer lamps when showing light goods. 
The average illumination with all lamps on is 11-2 candles. The total 
floor area of the showroom is 1,466 sq. ft. Nine 200-watt lamps are 
used with semi-indirect fittings suspended from a white ceiling. 
The average illumination obtained is 3 ft.-candles. 


-still continues. 
‘supply mains compared with 8,938 a year ago, and the amount of 
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ME. LIVERPOOL. x | 
Writing us with regard to the progress of his department, Mr. H. 


Dickinson, city electrical engineer, Liverpool, informs us that the 


increased demand for electrical energy for both lighting and power 
There are about 9,700 consumers connected to the 


electrical energy supplied for lighting and power during the current 
year shows an increase of over 12 per cent. on the quantity supplied 
during the corresponding period of last year. being an increased 
output of 3,000,000 units for the eight months. as against 2,200,000 
units for the previous 12 months. During this vear the demand for 
electrical energy for power purposes has been most satisfactory, as 


applications have been received amounting to over 3.500 H.P., 


and in several cases an alternating current three-phase supply is to 


be given through a sub-station provided on the consumers’ premises. 


To assist small power users to adopt electrical energv motors are 
supplied on the hire-purchase system, and to encourage the use of 
electrica] energy for domestic and other purposes suitable apparatus 
The 


for heating and cooking is supplied on the same system. 


lectric lighting of the Liverpool Exhibition has been carried out by 
this department, and the exhibit in conjunction with the electrical 
contractors of the city is hoped to produce beneficial results. and the 


demonstrations given in connection with cooking and heating have 
created a live interest in the use of electricity for these purposes. 


The reconstruction of the Lister Drive No. 1 Power Station is now 
making satisfactory progress, and it is hoped to have the water-tube 
boilers which are being fixed to replace the Lancashire boilers 
removed under steam in the early days of next month, There are 
also on order two 6,000 kw. turbo-alternator sets which are not due 
for delivery until the middle of next year. The reconstruction of the 
Pumpfields Power Station is now in hand, and the three rotary con- 
verters are expected to be in service before the close of the vear. 

Good progress is being made in the use of electricity for electric 
heating, though the demand for electric cooking is still small. 


MAIDSTONE. 


At MAIDSTONE, though a few cooking equipments are connected to 
the mains, the department is handicapped by the fact that they 
are not in & position to hire out or hire purchase electrical cooking 
outfits. On the question of design it is felt that something should 
be done to lengthen the life of the heating elements, or to facilitate 


the process of renewal, as cold dinners while the hot plate is away 
The use of electric irons, 


hardly count as a recommendation. 
kettles and toasters is increasing rapidly, and most of these are 
giving satisfactory results. 

An improvement in the schedule of charges, comprising a fixed 
charge of 6s. 8d. per annum for each 32-watt lamp (or its equivalent) 
alight at one time and Id. per unit for all current consumed (lighting, 
heating and cooking) has done a good deal to encourage small 
heating and cooking apparatus, as the cost of a second installation 
of wiring, when a flat rate of 4d. for lighting and Id. for heating and 
cooking only was available, was frequently a great drawback. They 
have always made a practice of putting in services of not less than 


0-022 sq. in. section, so that they will be in.a position to meet any 


future heating and cooking load. 


SHOREDITCH. 

“Mr. C. Newton Russet, of Shoreditch, who is at présent paying 
special attention to an extensive scheme connected with the supply 
network of his undertaking. has given us the following interesting 
particulars with regard to his work. 

As regards the general motor supply, he is receiving quite as 
many applications as he can at present. cope with, and it will be 
necessary before long to largely extend the generating station, 

Street lighting and mains extensions are both being thoroughly 
remodelled. The Shoreditch Borough Council, after experimenting 
with incandescent electric street lighting, decided to displace all gas 
lamps and instal incandescent electric lighting, it being found that 
electric lighting was superior, cheaper, and also less trouble. To 
carry out this work it was necessary to lay cables in every street in 
Shoreditch, and 15 miles of additional cable are now being laid. The 
mains Jaid have a capacity sufficient to supply any small consumers 
who are likely to apply fora connection. Shoreditch will, remarks Mr. 
Russell, be the first borough in the United Kingdom to have electric 
supply mains laid in every strect. 

STEPNEY. 

The area supplied by the SrEPNEY undertaking being almost 
entirely industrial, the attention of the commercial department is 
concentrated mainlv on increasing the motor load obtainable from 
the large amount of power used in the local factories. In this case 
very little has been done up to the present in this district in pro- 


NOVEMBER 7, 1913. 


viding for the progress of electrical cooking, and investigations among 
consumers regarding the possibilities of the electric form of delivery 
van have not yet been carried out. The undertaking has, as pre- 
viously described in THE ELECTRICIAN, recently equipped one of the 
most modern supply stations on the river side with extensive addi- 
tions to plant, with the result that works costs have been reduced by 
a substantial amount. The additional power connections obtained 
during the 12 months ended September 30th last amounted to 
3.081 n.r. for the 334 motors installed. The month in which the 
maximum addition was made was September, 519 H.P. being con. 
nected during this month, while the minimum addition of 86 n.r. 
was made in June. The number of motors installed maintained a 


fairly constant average of about 27 motors per month. 


WESTMINSTER. 


The WESTMINSTER ELECTRIC SUPPLY ConrN. inform us that the 
metal-filament lamp has certainly brought a number of new con- 
sumers to the mains, especially the smaller class of houses in the 
district, as some hundreds of new lighting consumers have been 
added. Amongst these are many six to 12-light installations where 
electricity has displaced gas. During the last few months the 
company have extended their mains in various streets to the extent 
of over one mile of ways and in the past year have laid 249 new 
services. | 

They have been very zealous in obtaining a cooking load, a policy 
which is now beginning to tell. There are in hand several large cooking 
installations, and no doubt many more consumers would adopt 
cooking were it not for the initial expenditure on house wiring. 

Among the installations recently connected we may mention 
the New Empire Hospital, which is installing at this moment 4 
complete electric kitchen with a load of 100 kw., provision being 
arranged in the wiring for further extensions. The new building for 
the Middlesex Guildhall, about to be supplied for lighting, heating and 
power, is also installing a complete electric kitchen for about 100 
persons. Many nursing homes in the West End, realising the 
hygienic service of electricity, are adopting this method for all 
their hundred-and-one appliances, and do their cooking also by its 
agency. The National Training School of Cookery have recently 
taken up electric cooking, one room being entirely electrical for 
lighting, heating and cooking, also for ironing. There are besides 
number of private houses who are taking up the company s special 
electric cooking range manufactured to their requirements for 
placing out on hire. 

Electric heating is going ahead very rapidly. Heaters of all type 

may be hired from the corporation, and they find that consumers prefer 
the “ live " red-glowing type to the dead type of radiator. Several 
business houses have converted their drives from gas to electric. ant 
in the case of a wholesale ironmonger, the saving was about £30]YT 
annum, while in that of a tirm of printers a saving of £40 was ob- 
tained. "The smaller tradesmen, boot repairers, bakers, butchers, 
are taking advantage of the motor, many machines for boat 
finishing, dough-mixing and meat-chopping having been connected. 
Of course, electric lifts are going in everywhere, and the owners 9 
lofty blocks of office buildings in Victoria-street are converting the i 
hydraulic to electric lifts gradually. The new Hovis Mills at Vaux 
hall Bridge are completely driven and supplied from the corpora- 
tion's mains, and have installed over 500 kw. for power, lighting, 
heating and cooking. ' 
. A few of the numerous consumers connected up for all purpose? 
may be mentioned: The Institution of Civil Engincers, the Registrar- 
General of Friendly Societies’ new offices, the British American 
Tobacco Co., the new Middlesex Guildhall, the Hotel Rubens, the 
Vernon Court Hotel, the new Victoria Telephone Exchange, and St. 
Philip's Church, Buckingham Palace-road, where electric blowing for 
the organ is an additional feature. 

It may be of interest to know that the supply was taken from the 
company's mains for brick crushing, mortar pans, lifts. cranes and 
lighting for builders! work for the new frontage rebuilding of Buck- 
ingham Palace, where men have been working day and night, also 
at the new Government buildings in Great George-street. The 
domestic applications of electricity are slowly but surely increasing, 
and many consumers have pieces of apparatus, Irons, kettles, shaving 
pots, &c., connected to their lighting circuits unknown to the 
company. 

It must be remembered that consumers in the Westminster Com- 
pany's arca have the distinct advantage of visiting one of the best 
equipped showrooms in London, where demonstrations of cooking 
are held daily, and where they may sce every kind of apparatus 
manufactured for the purpose of making the home electrically ideal. 
Consumers in the district may also take advantage of the company 3 
system of deferred payment for wiring and apparatus. The rate of 
charge for all purposes other than lighting is 1d. per unit. 
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POINTS IN DESIGN EMPHASISED. 


PROGRESS IN WATER HEATING. 


An examination of the following pages will give our readers a good idea of the present state of electric heating and cooking apparatus. 
There are some outstanding novelties (the Ferranti and Losles water heaters may, perhaps, be specially mentioned in this category), 
but there is much more in the way of improvements to existing apparatus; and these improvements, insignificant though they may 
seem, often go to make just the difference between a heater or grill that can be domestically used and a piece of apparatus which is only 
fit for the laboratory. The following articles amply show what is being done in this direction. Another interesting feature is the way 
in which electric cooking equipment is displacing other methods in many large restaurants. In such places the use of gas for lighting 

Electric light would be used in such places whatever 


is unthinkable, not for any financia] reason, but hecause it is—well, just impossible. 
its cost; that it costs little is but another of its advantages. And the same will doubtless apply in time to electric cooking. Lastly, 


Messrs. Reyrolle's picture of a domestic servant and an earthed wall plug should be studied and its warning taken to heart. 


SOME POINTS IN THE DESIGN OF HEATING AND 
COOKING APPARATUS. 


In all electrica] heating and cooking appliances the condition of 
first importance is that the metal of which the heating body is made 
shall be able to withstand continual use at high temperatures without 
injury. In the ordinary types of non-luminous radiator the tem- 
perature is comparatively low, and consequently the tendency to 
oxidise is so small that the usual alloys of nickel and chromiun can 
be relied on. In the case of radiators in which the heating elements 
are raised to incandescence—that is. to about 1,000°C., the condi- 
tions are, however, much niore severe, and only the small group of 
so-called '* noble metals," such as gold and platinum, will bear this 
high temperature without oxidising more or less rapidly at every 
point which comes into contact with the air. Although very great 
improvements have been made in the manufacture of alloys in 
making them better able to withstand an incandescent temperature 
without burning. yet none are free from this trouble. 

At first sight it would seem an obvious solution of the difficulty to 
electroplate a wire of base metal with platinum or gold, and so pro- 
vide a non-oxidisable surface, but unfortunately this is not prac- 
ticable for the following reason: The layer of platinum or gold de- 
posited in the usual way, although apparently uniform, is actually 
filled with minute pin holes which let the air through to the base 
metal underneath. When a wire coated in this way is raised to 
incandescent temperature, the base metal at the bottom of each 
pin hole is oxidised, and consequently swells and cracks the coating 
of gold or platinum so rapidly that after a few hours’ use all the rare 
metal would be stripped off. 

During the last few vears experiments have been conducted by 
Mr. G. Cooper. of the British Prometheus Co., with a view to tinding 
some means of protecting a wire of a base metal with a coating of a 
noble metal in such a way as to completely exclude the air. Aftera 
long and very costly series of experiments success has crowned his 
efforts, and a wire that will bear continual exposure to air at 
incandescent temperatures without oxidation is now being manu- 
factured in quantity by special machines. This wire can, more- 
over, be exposed to the more severe test of being immersed in 
concentrated nitric acid for months at a time without showing any 
signs of chemical action, although a piece of the original wire 
uncoated is dissolved in a few minutes. 


This new development has a direct and very important bearing on 
Grills. toasters, and incandescent 


the heating and cooking industry. 
coil radiators constructed with this wire can be safely worked at a 


higher temperature without danger of failure through burning of the 
wire. In other apparatus, such as flat irons and hot plates, where 
the temperature, although not quite up to incandescent point, is 
high enough to produce rapid oxidation of all base metals, the new 
wire can be used with about equal advantage. 

Most of our readers are no doubt familiar with the tubular tvpe of 
incandescent heaters which Messrs. SIEMENS Bros. DvNAwMo WORKS 
brought out last season. These heaters are now all being fitted 
with this new noble wire element for which Messrs, Siemens have the 
sole selling rights for heating apparatus manufactured on this prin- 


ciple. The incandescent radiators referred to above, which are now 


well known to the trade under the names of “ Cosy Corner," * Blaze ” 
and ' Popular " radiators, have special wire elements of the new 
noble metal, which are run at an incandescent temperature in silica 
tubes. Illustrations of these radiators are shown on p. 206 of this issue. 
The construction has been considerably improved recently, particular 
attention having been paid to making the interior more easily 
accessible for renewals, &c. "The radiators can be obtained in matt 


black, polished brass, or polished copper finish. 
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ELECTROYL COOKING APPARATUS. 


In preparation for the coming season Messrs. PURCELL & NoBBS 
have been paying great attention to improvements in the details of 
their well-known designs of electric cooking apparatus. It is, there- 
fore, hardly necessary to say that they have not done anything 
startlingly novel, but, what is better, the apparatus is being made in 
such a way as to render it quite capable of doing any work likely to 
be imposed upon it. First and foremost among the improvements 
we may mention the new type of grill. This is being made in 4 kw. 
and 5 kw. sizes, each size being provided with two heats, "The grill, 
as such, is made up in either a single or double griller form, and can 
be mounted on a stand or hot cupboard. A double grill combined 
with the hot cupboard therefore forms a uscful and economical piece 
of apparatus, as will be seen by reference to Fig. 1. 

In connection with the design of grilling apparatus the question 
of the position of the switchgear has been one upon which there 
is much ditlerence of opinion. Messrs. Purcell & Nobbs consider 
that it is preferable to mount this apparatus on the cooking equip- 
ment itself for convenience, simplicity and economy in working, 
provided the switchgear is protected from heat, grease or water. 
As regards the griller proper the meat to be cooked is placed 
on a movable platform which can be shifted up and down in 1 in. 
steps by means of a handle placed at the side of the grill. There are 
13 or 14 of these steps, the upper one of which brings the platform 
almost in contact with the heating clement. This is, however, 
protected against damage by means of a wire screen. It has been 
found that one of the practical disadvantages of many grills designed 
upto the present is that in the process of cooking the fat from the meat 
drops down to the bottom of the grill, but is not removed from the 
influence of the heat and therefore gives rise to an unpleasant smell 
due to the burning. This difficulty has been got over in the latest 
design of Messrs. Purcell & Nobbs’ grill by providing a drip catcher 
which slopes down towards the centre. In the centre is a small hole 
through which the grease falls into a pan thus removing it from the 
influence of the heat. Tho top of this catcher is polished, thus acting 
in a most efficient way as a retlector for the heat, and so assisting the 
cooking. As showing what important economies can be derived 
from attention to a detail of this kind it may be mentioned that it 
has been found that the price of the grease thus saved is sufficient to 
pay for the current. used in the griller., In connection with these 
grills a corrugated sheet is provided for use when toasting operations 


This helps to concentrate the heat, so that a piece 


are carried out. 
of toast can be made in from 40 to 55 seconds, These grills are being 


made up in a number of different ways in accordance with consumers’ 


202 


requirementa, and. as an example of this we illustrate in Fig. 2 an 
installation whieh has recently been put to work at a 'West4End 
restaurant. The latest pattern of electroyl range is fitted on the 
outside with switch plugs for the attachment of independent heating 
utensils, while the range ineludes a grill, two. avens, four hot plates 
nd a]hot cupboard, thus rendering it useful for the most extended 


domestic work. 

An interesting outfit is the 100 kw. cooking installation that 
Messrs. Purcell & Nobbs have supplied to one of the leading banking 
houses in the City of London. This range is employed in a kitchen 
from which all gas-cooking'devices and coal ranges have been rigidly 
eliminated. It cooks for 500 persons. The equipment consists of 
two 12-5 kw. oven ranges, one l£kw. double-baking ‘oven, two 
9.5 kw. steaming ovens, two 6 kw. grills and toasters, one 24 in. 
turbot kettle, two 3 kw. 16 in. square boiling plates, one set of six 
1 kw. 8 in. boiling discs, and one 13 gallon coffee percolater urn. 

The question of the proper design of utensils for use on electric 
eooking ranges is also another problem that has not been solved with- 
out consideration. At first sight it would seem thin copper or 
aluminium utensils would be the best to use, for in this way the trans- 
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SLECTROYL DOUBLE CL auc MOT GUPBOARD N? 5241! 


Fic. 1.—Evectroyt DOUBLE GRILLER AND TOASTER COMBINED WITH 
Hor CUPBOARD. 


of heat from the hot plates to the material being cooked is facili- 
tated. There is much to be said for this view, but, on the other hand, 
there are greater disadvantages of a non-electrical kind in the em- 
ployment of such apparatus. First and foremost amongst these is 
the fact that such thin apparatus is liable to be damaged in the rush 
and tumble of domestic use. Dents and buckling, for instance, are 

h tho result that the surface of 


formed in the bottom of saucepans wit re 
contact between the hot plate and the utensil is much reduced and the 


heat efficiency thereby lowered to as little as 15 per cent. To get over 
this Messrs. Purcell & Nobbs have designed a number of cast-iron uten- 
gils with [machined bearing surfaces. These are now being generally 
supplied, and are of about 180 different types. Examples of-a few 
of them are given in Fig. 4. It should be mentioned that the thick- 
ness of the bottom of these saucepans 1s not the same all over. At 
the centre there is a small circle of very thick material. This is 
SULTO by an annulus of much less thickness, though the thick- 
nesą gradually increases to the outer edge of the saucepan where it 
reaches a maximum. Those built in this way have also been de- 
si with an overhanging top, an arrangement which not only 
prevents boiling over, but retains the heat. 
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Messrs. Purcell & Nobbs have for long been making a type of 
-pooker which they call the “ Hire Purchase." This is now being turned 
out in a new design whose special points are an oven with the door 
that fits like a safe. The hot plates are easily removable by lifting 
-out, and they are not screwed into the hob as to do so is found to 


Fic, 2, -PvRcELL & Noses’ COMBINATION FOR A. WEST-END 
RESTAURANT. 


reduce the efficiency. The surface of the hot plate is about i in. 
above that of the surrounding hob. Special attention has also been 
paid to the important question of connections, and all thes^ are 
made simple and as far away from the heat influence as possible. 


Fic. 3.—' Tu E Latest EtLECTROYL COFFEE URN. 


Another point is that Messrs. Purcell & Nobbs do not recommend the 
use of thermometers in cookers, as they consider that electric cooking 


ought to be done by the clock. 
The question of water heating is also receiving the attention of 
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this firm, and they have under observation no.fewer than seven dis- 
tinct systems. They feel, bowever, that it is a little too early to 
make any definite announcement on this important question as there 
are many difficult questions to be solved. In dealing with.this larger 
apparatus Messrs, Purcell.& Nobbs are not in any way neglecting the 
smaller.utensils, and are constantly improving the design of their 


well-known cooking apparatus. In this connection we may mention 
a new combination piece for tea, coffee, chocolate and mijk- preparing 


purposes. This apparatus (Fig. 3) provides the boiling water for tea- 
making, so arranged that, only boiling water can be drawn for making 
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Fia. 4. —SoME VARIETIES OF C.I. SAUCEPANS. 


tea in a separate pot for each customer. It is also fitted with two 
coffee percolators and a milk warmer. It is, of course, primarily 
intended for use in restaurants. We illustrate in Fig. 4 an example 
ot the apparatus installed on a restaurant counter. 


FERRANTI’S NEW GRILL. 


A considerable demand exists for a grilling apparatus built on 
thoroughly substantial lines, and designs have been completed for 
a griller to meet this demand. It is illustrated in Figs. 5 and 6, and 


consists of a cast-iron box with horizontal ridges on two aides which 


carry the grilling pan. 
grilling element is secured to the under side. 


The cover of the box is removable, and the 
This'element consists 


Fia. 5. 
VIEW oF * FERRANTI " 
GRILL. 


Fic. 6,—VIEW OF THE GRILLER WITH 
LID REMOVED SHOWING ELEMENT. 


of a wire spiral arranged in a diamond pattern on a substantial 
fireclay base. A hood may be provided which rests on the top cover 
and forms a plate-warming compartment heated by the waste heat 
from the griller element. The consumption of energy is about 
1,500 watts, and the apparatus is. manufactured by Messrs. FEBR- 


RANTI ( Ltd.). 
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“ELEKTRA ” COOKING EQUIPMENT. 


From a visit paid to their works we learned that Messrs. ISENTHAL 
& Co. are about to reduce substantially the prices of apparatus on 
their well-known “ Electra " Am During, the 14 years in which 
apparatus. has been qnanufactured no Mora ME has ` en made to 
lower prices to a competitive figure. Recently, however, careful atten- 
tion has been paid to details with a view.to the reduction o prices, 
at the same time maintaining the high standard that has always 
characterised Messrs. Isenthal's productions. | On a recent visit a 
number of ‘other articles of equal. and in many cases superior, 
quality to those of previous years were shown tous. Larger output, 
better methods of manufacture and improvement in resistance 
material have made possible a great reduction in price, together 
with an increase in the efficiency. 

The ‘‘ Electra " system of heating elements comprises resistance 
wire spirals, embedded in a conchoid form in a refractory composi- 
tion of clay having the same thermal coefficient as that of the wire. 
This clay having been baked is cemented in any desired form of 
briquette into the apparatus required, a method which it is claimed 
greatly reduces the oxidation of the resistance wire, making replace- 
ments seldom necessary. There are. in fact. many flat irons made 
in this way in use at present in London that have been in use 10 
years without any other replacement than that of the contact pins. 

Points of construction in the hot-plates are the placing of these 
heating elements in close contact with the upper surface and ma- 
chining the surface for even contact with the utensil used. The 
maximum loading of the hot plates is 700 watts for 267 in. diameter 
plate. In the manufacture of grills. in which this firm have had 
considerable experience. the elements instead of being of the usual 
surface type (which is often exposed to the deteriorating action of 
liquids and to mechanical damage), are enclosed in steel tubes which 
form the grill itself and in which they are accessible from a cove> 
plate at one end. This construction appears most nearly «o iuli.1 
the condition of electric kitchen utensils that one may “ kick," atvpe 
that Mr. Isenthal assured us must be the kind of equipment that 
ultimately wins favour with the kitchen staff. 

“ Elektra" apparatus has been manufactured according to ex- 
perience gained under specially favourable conditions. as the works 
in Switzerland meet a large demand for equipments in Swiss hotel 
kitchens, In Switzerland, owing to the scarcity of fuel, difficulty 
in transport, and to the cheap rates possible for current from the 
hydro-electric schemes. electricity is greatly favoured both for 
cooking and heating, and the hotels are able to afford prices for the 
most substantial apparatus which is used in order to ensure immunity 
from failure. 

Another form of equipment in which Messrs. Isenthal are about 
to specialise is that of electric baking ovens of the brick type. These 
are used on the Continent from relatively small up to very large 
capacities, but up to the present have received little attention in this 


country. 


EARTHING AND WALL PLUGS. 


A very important point in connection with the domestic use of 
electricity i is the proper earthing of the plugs, especially in sculleries 
or other places where dampness | exists. An illustration of this is 
shown in the accompanying photograph, kindly supplied by Messrs. 
A. REYEOLLE & Co. It will be noted that the maid has just filled the 
kettle with water and is placing it on the hot plate, at the same time 
turning off the tap with the other hand. With a Reyrolle wall plug 
as shown, having a proper earthing connection on to the socket and 
on to the plug portion, it is claimed, this can be done at all times 
without the risk of shock. The flexible conductor is of a three-core 
waterproof type, the third core being used for the earth connection. 

According to Home Office Regulations, it is essential in factories 
to use plugs and sockets with proper earthing connections, and the 
point of this illustration is to show that the same precautions for 
safety are required in a house in those parts where electrical appa- 
ratus is used in close proximity to metal work which is at earth 
potential. In order to be consistent it is, of course, essential that 
the hot plate and electrical apparatus be constructed with all con- 
ductors so completely enclosed that it is impossible by any mischance 
to make an accidental contact with a live terminal. Unfortunately, 
a large number of heating appliances for domestic use are made with 
the terminal pins exposed. 

Apparatus of this kind may not be harmful when used in rooms 
where there is no earth connection, but it could not be recommended 
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for use in bathrooms or sculleries, It is possible to use Reyrolle wall 
plugs on which it is impossible to make accidental contact with the 
pins, as, even on withdrawing the plug, the case of the socket over- 
laps the plug as shown on the attached illustration (Fig. 7), and 


Fic. 7.—THE DOMESTIC SERVANT SAFEGUARDED BY EARTHED APPARATUS. 


with a proper arrangement of earthing as shown above, it would 
be possible to use electrical apparatus in any part of the house with- 
out the least danger of shock. 
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* MAGNET ” HEATING AND COOKING EQUIPMENT. 


In preparation for the coming season the GENERAL ErEcrRIC Co. 
have added two new types of ' Magnet" fires to tbeir stock 
of electric-heating apparatus. These are distinguished from each 
other by the names ““ panel " and '* rod " respectively. In the panel 
type the element consists of slabs of special porcelain in which grooves 


Fic. 8.—ONE OF THE Latest “MAGNET” FIRES. 


have been machined. The wires are laid in these grooves and when 
working the whole is brought to a red heat. In the rod type the 
same material is used in the form of rods over which the wire is wound. 
The wire used is a special alloy, and the heaters are made in capa- 
cities of 1,500 to 3,000 watts in the rod type, and up to 2,000 in the 
panel type. In each case switches are provided for regulation. 
In spite of these new developments the General Electric Co. are not 
neglecting the old type lamp radiator for which, as for their other 
designs, there is still a steady demand. This season's new design in 
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this equipment includes one of a circular type of copper and brass 
finish. It is fitted with four lamps, The Company are also selling 
Bastian heaters under licence. As we refer in detail to this heater 
in another column it is unnecessary to say anything about it here. 
A view of à new type of * Magnet" fires is given in Fig. 8. 

In new designs of cooking apparatus we may mention that the 
General Electric Co. are now making a line of kettles with capacities 
from 2 to 6 pints, and fitted with heating elements from 600 to]1,400 
watts. These are sold in polished copper or nickel plate, and are 


Fic. 9.—A New LiNE or “MAGNET” URNS. 


specially designed for drawing-room use. The claims of the kitchen 
have, however, not been forgotten, and a 6-pint quick-boiling kettle 
is also being listed, by which means this amount of water can be 
brought to the boil in 12 minutes, Other apparatus of this kind 
includes a new line of small urns (Fig. 9) in which a big business is being 
done with the many small underground tea shops which now flourish 
both in the City and West- End of London. These are earthenware lined, 
and in all respects come up to the design of the bigger made urns by 
thesame firm These urns are made in sizes of 1 to 4 gallons in single 
sets, or they can be arranged in nests of two 1-gallon or two 2-gallon 
urns, for making tea and coffee, or for boiling milk, &c. A similar 
type of apparatus is to be found in the water boilers for restaurant 


Fia. 10.—G.E.C. Casep Tix COOKER. 


use, though these are, of course, of a much larger capacity, being 
listed in sizes of from 5 to 15 gallons, For table use a ‘new chafing 
dish has been designed as well.as two new types of with 
replaceable heating elements, These latter are fitted respectl 
with open elements, wound on mica, or with sheathed elemente. 
The capacity in each case is 600 watts. 
new designs in grillers and hot plates, the range of each class O 
apparatus having been considerably increased. 
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cased tin cooker has been placed on the market. This we illustrate 
herewith (Fig. 10). Itis'suitable for a family of six, and has also been 
used successfully for larger numbers in demonstration work. It 
contains a two-circuit top heater which when worked at its full 
capacity can be used for frying, grilling and toasting. When worked 
on the low-heat circuit it can be used as an auxiliary element for the 
oven. The oven is also fitted with a bottom element consisting of a 
7in. hot plate. With regard to the design of utensils for use with 
electric cooking stoves the General Electric Co. find that those made 
of cast-iron with a machined base are the most suitable. These are 
recommended for use with the above cooker, and it is also noticeable 
that this is the only tin cooker on which both toasting and grilling 
can be carried on satisfactorily. 

The General Electric Co. are also paving attention to such appara- 
tus as irons, of which various new and improved designs are being 
placed on the market. They have also given up the use of cast-iron 
glue pots in favour of those made of copper. These have been found 
lighter, and better for shipment. They also introduce an electrically 
heated tank containing water, in the top of which are rings 
through which the glue pot can be dropped and held. In this 
position the base of the pot rests in the water, and the glue can be 
kept in a liquid condition until required for use. These tanks are 
now being made for containing two, three or four 2-pint pots. Anew 
curling tongs heater has also been introduced. This is primarily 
intended for hairdressers’ shops, the tongs being normally kept just 
warm, and rapidly heated up when required. In connection with 
the increasing use of cooking apparatus on the table it has been 
necessary to pay some attention to the design of adaptors. There 


Fic. 11.—New G.E.C. ADAPTOR. 


were many disadvantages in the old type, not the least of which was 
the fact that it was necessary to replace the lamp by an adaptor, and 
remove the lamp during daytime. 

In the new design of the G. E.C. adaptor, which we illustrate here- 
with (Fig. 11) itisclaimed that these disadvantages have been success- 
fully overcome by having a switch on the lighting side of the adaptor. 
In conclusion we may say that the General Electric Co. wish it to 
be generally known that the term ‘‘ Magnet ” applied to cooking or 
heating apparatus of their manufacture means an easily replaceable 
element. The element can be installed, by any one whether versed 
in electrical knowledge or not, and this should prove a great 
advantage where it is necessary to take a piece of apparatus from one 
district to another where the pressure of supply may be different. 


* FERRANTI” WATER HEATER. 


Water heating by electricity is economically practicable when 
energy is obtainable at a low price, and supply authorities will quote 
a very low figure when the demand is for a supply, of energy constant 
in amount and taken continuously throughout the year. ‘There is 
no difficulty in designing an apparatus suitable for such a purpose 
when the demand for hot water is also constant and continuous ; 
but in practice this is rarely the case, hot water being usually required 
intermittently and in varying quantities. The problem is how to 
obtain quickly a sufficient supply under these conditions while pur- 
chasing energy at a minimum price. The apparatus made by Messrs. 
FERRANTI and illustrated herewith,it is claimed,completely fulfils these 
conditions, and will supply hot water to any tap below its own level. 
It can be modified to meet the requirements of any given case, the 
ihformation necessary being the quantity of water required at each 
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draught, the intervals between draughts, the temperature at which ` 
it is required, and the pressure of the electrical supply circuit. Y! 

The most usual application of such an apparatus is the supply of 
hot water for domestic purposes where about 18 to 20 gallons of 
water are required i in the 24 hours, draughts being made at varying 
intervals, in varying quantities during the day, avith possibly one or 
two large draughts in the evening or the early morning, and few 
or none during the night. The maximum temperature required is 
about 180deg. The *Ferranti" apparatus consists of a small 
cistern, B (see Fig. 14), fitted with a ball valve and fed by a cold water 
supply pipe (A). This cistern discharges into the lower part of a 
tank heated electrically and contained in the cupboard C. The hot- 
water supply pipe is connected to the tank near the top. The cup- 
board is fitted with an inspection door which is open in Fig. 13, dis- 
closing the electrical heating attachment to the tank. The heater 


Fia. 12.—GENERAL VIEW OF THE Fic. 13.—VIEW OF THE HEATER WITH 


* FERRANTI” WATER HEATER. CUPBOARD OPEN. 


consumes 300 to 400 watts, and surrounds a vertical heater pipe 
which is connected to the lower end of the tank. This discharges 
into the tank slightly above water level. The heater pipe and tank 
are thoroughly lagged to prevent loss of heat, and the enclosing 
cupboard assists very materially in this respect. 

Starting. with everything cold, the water stands at the same level 
in the tank and in the vertical heater pipe. When the current is 
switched on the small volume of water in the heater pipe quickly 
heats up and expands, and, being lighter than the cold water in the 
tank, its level rises until, at the predetermined temperature, it 
overflows on to the top of the cold water in the tank. This permits 
an equivalent amount of unheated water to enter the bottom of the 
heater pipe, and an overflow again takes place as soon as the desired 
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Fic. 14.—DrAGRAM OF THE ** FERRANTI” WATER HEATER. 


temperature is again attained. "Thus hot water at a definite tem- 
perature collects in the top of the tank, and may be drawn off as 
desired ; a small quantity is available half an hour after the start 
from “all cold," and about I gallon in one hour. If no draught be 
made for a lengthy period, say during the night, the tank becomes 
full of heated water at various temperatures, increasing from the 
bottom upwards, and a time arrives when, owing to the expansion 
of the water in the tank, the discharge of heated water from the heater 
pipe becomes continuous and free circulation occurs, If no draught 
be made then, the temperature of the whole of the water rises until 
the energy supplied equals the loss of heat from the tank and pipes, 
or until the water boils and steam escapes through a suitable vent 
fitted to the tank. The tank may be connected to the boiler of the 


Fia. 15.—VIEW oF TRIANGLE [RON 
SHOWING ATTACHMENT OF FLEX. 
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kitchen range, as indicated by the dotted lines in Fig. 14, so that an 
auxiliary supply of hot water may be obtained from the range when 
exceptionally large quantities of hot water are required. At first 
sight this seems to be a disadvantage of the apparatus, and it might 
be suggested that a more powerful electric heater might be fitted to 
be used on emergency ; but a little consideration shows that this is 
contrary to the essential requirements for the purchase of electrical 
energy on the most favourable terms, and an inquiry of the supply 
authorities would elicit the fact that a rate would have to be paid 
which would appear out of all proportion to the sevice rendered, and 
would probably make this application of electricity impracticable. 
The emergency being exceptional, a little trouble in using the auxi- 
liary coal heating is unimportant, and is negligible when compared 
with the very great advantage of obtaining a sufficient supply of hot 
water at all other times throughout the year without the continual 
attention and dirt unavoidably occasioned by a coal fire. 


—— —— 


WESTERN ELECTRIC TRIANGLE FLAT IRON. 


The advantages of employing an electric iron have long been 
known to a limited circle of users, but they are now coming to be 
appreciated in no uncertain way by the gencral public. At the same 
time it must not be forgotten that, unless the electric flat iron is really 
efficient and durable, the full benefit will not be reaped. The 
WESTERN ELECTRIC Co. now claim to have produced an electric iron of 
the highest grade at a moderate price, and are backing their claims 
by a perpetual guarantee and an offer to replace any heating element 


ree. 


Fic. 16.—View oF [RON SHOWING 
METHOD OF FIXING SoLE PLATE. 


We illustrate two types of this iron, one of which shows the arrange- 
ment of the parts. A mica insulator of special design covers the 
upper surface and directs all the heat into the sole plate or working 
surface of the iron. The contact pins are firmly attached to the 
heating element. Owing to the special arrangement of the heating 
unit the triangle iron retains an effective heat from 15 to 20 minutes 
after the current has been switched off, so that by a little manipula- 
tion the current consumption can be considerably reduced. 


SIEMENS HEATING APPARATUS. 


Messrs. SIEMENS Bros. DvxAMo Works have now on the market 

a large number of pieces of apparatus intended for domestic and 
clectrical use. Among these we may mention an electric toaster, 
which we illustrate herewith (Fig. 17). Another apparatus is the 
clectric blower or hot-air douche, which is particularly useful for 
drying ladies’ and children's hair, and may also be used for 
medical purposes where a current of hot air is required. It is 
blower that it is much neater and handsomer in 


laimed for this er an 
den rance than these articles usually are. It is finished in polished 


nickel plate, and the apparatus is small and very handy to use. One 
of its advantages is that by simply loosening a ring at the top of the 


of the air may be altered as required, while 


ratus the direction j 
be easily folded together for convenience 


appa | 
the whole equipment can 


in packing. 
iar Seh have also devoted a considerable. amount of time 
to the design of electric radiators of various capacities, One very 
Fig. 2, this particular radiator being known 


ical design is shown in 
ihe $ Cosy Corner.” Its consumption is 750 watts, and the heating 
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capacity 800 to 1,000 cubic ft. The heating elements in this par. 
ticular type of radiator consist of wire spirals wound on silica tubes. 
They give out a gentle glow which is reflected from a polished copper 


Fia. 17.—SiEMENS ELECTRIC TOASTER. 


reflector, and produce a blaze of soft red light over the whole heating 
surface. It may be remarked that in these radiators the heating 
clements are attached to the back of the apparatus, so that by 
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Fic. 18.—TueE * Cosy CORNER " 
RADIATOR. 


SIEMENS RADIATOR 


undoing three or four screws the whole can be easily removed for 
renewals. A similar type of radiator with a somewhat large 


capacity is shown in Fig. 3. 
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“CALOR” HEATING AND COOKING APPARATUS. 


Some extremely interesting heating and cooking apparatus has 
recently been put on the market by TowNSHEND’s ART METAL "s 
under the distinguishing title of “ Calor" The heating elemen or 
all “ Calor " fires comprises a grooved base of highly refraotory E 
in which is laid a spiral of nichrome or similar resistance wire. 


unit is secured to the heater case merely by two screws, 80 88 to bo 
be heating 


readily detachable for renewal, the three ends of t ls 
element being protected by beads and attached by screwed ree 
It differs in shape in the various classes of heater, but the same P d 
ciple is adopted throughout. The element glows a bright red, This is 
protected from mechanical injury by a wire screen in front. 


shown in Fig. 20. It is claimed that the clay base is a pon idea 


conductor, whether it be cold or hot, and that it does no 
change in any way when subjected to great heat, or if water or p 
be spilled over it. The element is ind at 880 watts, 18 8 
teed for 12 months, and is easily replaceable. ; 

A feature is made of araneola stands in wrought-iron or joe 
brass, these adding, it will be acknowledged, considerably ^ 
artistic appearance of the heater. The stands are more s bove 
than is often the case with radiators; thus there 1s less S ru AR 
turning the heater if the foot were to catch in the flex, or 


Fio. 19—ANoTHER TYPE OF 


ments in ths b 
nd on siis». 
E polished Ue 


knocked. A special pattern is made supported on brackets for fixing 
to the wall—a novel and useful form. The type illustrated has a 
rectangular reflector of polished copper, with the fire clement at the 
back, the whole being supported by a framework of wrought-iron. 
When in use, this style of heater is most effective, and has a pleasing 
appearance, the warm glow from the elements being reflected from 
the four polished sides. Several] patterns of box-type fires are listed, 
and one pattern of heater is combined with a boiling disc for water 
heating. The latter is controlled by a separate switch, and may be 
used in conjunction with the fire element for room warming if a 
larger percentage of convected heat is desired. ‘‘ Calor" heaters 
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Fic. 20.—A Type or “ CALOR ” FIRE wrrH POLISHED ALUMINIUM OR 
CoPPER REFLECTOR. 


are loaded to suit requirements, the usual rating being 2 kw. In 
luminous radiators the firm has a good selection'of artistic designs, in 
some cases with ornamental framework of wrought-iron or brass. 

The cooking side of Messrs. Townshend's contains a number 
of useful appliances, mostly fof original design. The “ Calor" 
toaster, for example, is a neat and serviceable article with no pro- 
truding terminal contacts and heat-conducting feet to damage the 
surface of the table. In “ Calor” cooking appliances, the element 
differs from that used for fires, and consists of nichrome or similar 
resistance wire wound over asbestos-covered mica strips, insulated 
in the case of kettles, hot plates, and so forth, with outside discs of 
strips of mica and an external casing of sheet-iron. 

The “ Heetorboil " food warmer, Fig. 21,is a typical Townshend 
speciality. "The form illustrated shows a combination food warmer 
and toaster. The feature of the “ Heetorboil " can be judged from 
its name, t.e., either heating or boiling, or both can be carried out at 
the same time in different vessels. "There is one boiling plate with 
three-heat regulation, and this is covered by a sliding top, so that a 
kettle or other vessel may be placed immediately over the heating 
surface, or to one side, thus giving rapid or slow heating as desired. 
and permitting of two utensils being heated at once. The top heat 
takes 600 watts, and is used for quick boiling, the lower heats being 
suitable for slow heating or for food-warming. Non-conducting 
handles and feet are provided, so that the device may be used with 
impunity on polished woodwork. A rack for keeping plates warm 
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Fic. 21.—TuHE * HEETORBOIL”’ Foop WARMER. 


is usually fitted below the boiling plate, or a toaster may be substi- 
tuted. This toaster is also rated at 600 watts, and has only one heat, 
the whole making a handy combination for the breakfast table. The 
usual finish is polished brass and copper, but it is supplied also in 
aluminium and in nickel plate. Fig. 22 shows a large toaster designed 
for restaurant and hotel use. It will toast 12 pieces of bread simul- 
taneously on both sides in 2 minutes, cach pair of heating units being 
controlled by a switch mounted on the base. It is built up of sheet 
steel, enamelled black, and is mounted on heat-insulated knobs, and 
is provided with non-conducting handles for lifting the whole device, 


each toast carrier having a pair of insulated handles also. 
Four or five patterns of domestic oven are supplied by Messrs, 
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Townshend, the most popular being the '* Tamco” and the “ Por- - 


fect," the first of which is illustrated in Fig. 23. In this oven there 
is no internal wiring, the heating being furnished by a detachable 
boiling dise which is inserted in a chamber beneath the oven, the 
latter having a circular hole at the base through which the heat 
ascends. A deflecting plate covers this hole, and ensures even heat 
distribution, while preventing grease or water from falling on to the 
hot plate. The element is rated at 800 or 1,200 watts, according to 


the size of the oven, three-heat regulation being effected by a '* Twi- 
nob " switch mounted on an extension arm. Top heat can be given 
if desired by removing a circular plate in the top of the oven, and 
placing a second boiling disc face downwards. This is useful for 
browning purposes, and for heating up the oven rapidly. The oven 
body is of polished sheet steel, with double walls throughout to reduce 
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Fic. 22.—A LARGE TOASTER FOR DoMEsTIC USE 


radiation losses. A hot chamber can be fitted over the oven at an 
extra cost, and is useful for keeping food and plates warm. When 
the top heat is not necded, the second disc is available for boiling 
water, and can be placed on the oven top as shown, or on the table 
alongside. In the ** Perfect " oven the heating element consists of 
open resistances wound on mica formers fitted in a detachable iron 
case placed in the heating chamber beneath the oven, which is pierced 
with small holes to allow of air circulation. The circulating arrange- 


Fia. 23.—Tue * Tamco’” OVEN. 


ment ensures uniform heating throughout the oven, and is claimed 
to obviate the necessity for any top heat. Since the heating elements 
occupy a large surface, there is no necessity to raise their loading 
beyond a very moderate limit, and they operate therefore at a com- 
paratively low temperature with corresponding increase of life. 
Four-heat regulation is provided, the top heat taking 3,000 watts. 
The oven is of tinned sheet steel, and measures 16 in. by 14 in. by 
16 in. inside. If a complete cooking unit be desired, a grill and hot 
cupboards can be added on top. The grill has open-type removable 
elements rated at 600 watts. A couple of independent boiling discs, 
6 in. and 8 in. in diameter, and rated respectively at 700 and 1,000 


watts, complete the equipment, 


han : 


| 
| 


- v—n -—- 


= a 
E — oo 


ee ede YO o. Xo gu 


208 
BELLING FIRES. 


A number of interesting designs in electric fires have recently 
been placed on the market by Messrs. BELLING & Co. These fires 
are all fitted with the Belling patent electric fire bar, which has the 
distinguishing property that all the heating element is on the front 


Fig. 24.— ARTISTIC PATTERN or BELLING FIRE. 


of the bar. The heating element therefore works in the open air, and 
being unobstructed by any coverit is claimed that the whole of the heat 
generated is thrown forwards and outwards just where required. 
We illustrate herewith one or two patterns of this tire which have 
been designed for various uses. Fig.24 shows an artistic pattern Belling 
fire, a piece of apparatus which has been specially designed for use 
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Fic. 25.—LARGE HEATER FOR Use Ny BiLuiarRbd Rooms. 


4 smill offices, waiting-rooms and passages. It has a capacity of 
| 1 sufticiently powerful heat for the purpose. 


1} kw. and gives out a | 
The switches are well set back in the apparatus, so that they are not 
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liable to damage. Fig. 25 shows a somewhat larger fire with a capacity 
of 6 kw. It is designed for use in large rooms, such as billiard or 
dining rooms, and for this reason is handsomely finished in brass or 
copper with cast mounts and copper reflectors. In this fire the bers 
are curved, with the result that the attractive appearance is greatly 


increased, 
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NEW ELECTRIC RANGES. 


The latest type of electric range made by the ELECTRICAL Co. is the 
«Sunshine " illustrated herewith, though in the actual range a grill is 
fitted inside the hot cupboard and there are three hot plates instead of 
four. There are two 8in. hot plates, each loaded to 1,250 watts. and 
one 6 in. hot plate loaded to 660 watts. The loading of the grill is 1.500 
watts and of the baking oven also 1.500 watts. Each element is 
controlled by a separate switch giving three degrees of heat, and the 
switches indicate at once, even at a considerable distance, which 


, 
- Fic. 26.—GkNxRAL View or ELECTRICAL Co.'s “SUNSHINE” RANGE. 


element is in circuit and at which degree. Their method of V 
the 


is clearly shown in the photograph. Accidental contact wit 
switch handles is prevented by a nickel. plated rail, which is also used 
to dry towels on. The oven door opens flat. forming a shelf on which 
dishes can be slid out, and a ventilating device is fitted on the handle. 
The oven elements are of plate form fitted at the top and bottom. 
and it is impossible for any dirt or grease to get to the resistance 
wires These plated elements can be withdrawn instantly and a 
new resistance unit inserted in a few minutes. The hot plates arẹ 
securely held down as shown, thus ensuring good contact and pro- 
tecting the contact pins from strain should a heazv vessel be turned 
round on the plate. The heating elements and the hot plates can 
he renewed very rapidly by the withdrawal of the three screws. 
The top plate of the oven lifts right up for cleaning purposes and 
the design of the enamelled crown plate prevents water or grease 
from reaching the contacts or the switches, The grill can be entirely 
removed from the hot cupboard, the connection being made by pro 
rected plugs at the hack. The finish is extremely attractive, and the 
white enamel renders cleaning very easy. 
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THE *LOSLES" WATER HEATER. 


A week or two ago we gave some details of the '* Losles " water 
heater, which has been placed on the market by Mr. Geo, WILKINSON, 
of Harrogate. We are now in a position to give a diagram of the 
arrangement employed and to supplement it with some further 
details. The “ Losles " water heater can be located in the position 
where the hot water service is required, and the heavy losses due to 
circulating pipes and auxiliary tanks avoided. The device produces 
no heated or noxious gases, it requires no flue or chimney to remove 
products of combustion, and is therefore both healthy and clean. 
The “ Losles " heater is well tinned where necessary on its internal 
surfaces, so that it may be safely used for drinking water, provided 
the water supply is pure and uncontaminated before reaching the 
apparatus. The '' Losles " heater has been made up to 40 gallons 
capacity, but the standard size is of 12 gallons capacity, which is 
ample to furnish a 25-gallon hot bath. The details of this type are: 
Approximate height 36 in. and diameter l5 in. Two heaters are 
provided, each consuming spproximstely 500 watts at 200 volts. 


Fio. 27.—DiacraM oF '* Loses” WATER HEATER. 


Thev are suitable for anv pressure from 200 to 230 volts. Both 
heaters are thermostatically controlled by the temperature of the 


water. 

Current for one heater may often with advantage be supplied ata 
contract rate per day, in which eveat It is connected direct to the 
l.ampere. lead-covered “side-by-side " or 


mains by means of a 2j ide. 
concentric cable, terminating at the connections within the sealed 


chamber formed in the carrying bracket of the heater. The second 
heater may be connected, through the control switch provided on the 
apparatus, with the ordinary supply circuit of the building. The 
maximum output with one heater in use 1s approximately the 
equivalent of 24 gallons of boiling water in 24 hours. When the 
second heater is switched on the rate of heating and the output of 
hot water is doubled. The temperature of the water at which the 
thermostat cuts off the electric current may be as high as 200°F., but 


it can be set for lower temperatures, thus reducing the cost of heat- 
the water pro rata. Unless otherwise specified, the apparatus 1s 
gent out to furnish water at from 160°F. to 180 F. The standard 
“ Losles "^ heater is furnished with a sheet steel external case, 
heavily covered with pure block tin and highly polished, and the 
brackets are of hard wood walnut stained. Every apparatus is 
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tested under water pressure up to 25 lb. per square inch before being 
sent out of the factory. 
The present standard arrangement differs slightly from that shown 
in the accompanying drawing, the chief variations being as follows :— 
The bottom is now ribbed and cast in brass, so as to stand an 
internal pressure of 25 lb. to the square inch. The top part of the 
water chamber is no longer provided with a hole for cleaning purposes, 
as this is found to be unnecessary with water of average purity. In 
this connection it should be borne in mind the water never boils. 
:encrallv the thermostat is set to cut off the current at 1807 F. as a 
maximum, and lime and other impurities are not thrown down at 
this low temperature. Further, the heating surfaces are vertical, and 
the heat soakage is slow as compared with coal or gas fired water 
heaters. If, therefore, the vertical surface were coated with a skin 
of scale it would be quite a good enough conductor for the small 
amount of heat increment per unit of time. Referring to the draw- 
ing, B. F. is a wooden wall bracket carrying the apparatus, and F.B. 
a fixing bolt hole at the top of the outer casing. A rag bolt is fixed 
in the wall at this point, and the heater is hung up on it, then set 
vertical, and finally the bracket is screwed to the wall. C is the outer 
casing and W.C. the water chamber. L is the space between the 
water chamber and the outer casing, which is filled with a special 
heat insulating material, which has much higher insulating properties 
than either magnesia or asbestos. I is the inlet union, and O the 
outlet union, drawing its supply from the topof the water chamber. 
HH are the heater tubes into which the heaters are inserted and 
fixed by a bayonet socket joint. The heating element is wound on 
earthenware cylinders. Of the two heater tubes provided one 
contains a 500-watt heater, always connected, and the second one 
contains a similar heater which is put on by a switch when an extra 
supply is required. This switch is fixed on the bracket behind the 
inlet union. T is the thermostat, which consists of a thin corru- 
gated double diaphragm charged with a suitable expanding medium. 
B is the mercury breaker, which is operated by the diaphragm. This 
is quick “ make " and * break." C.C. is a closed chamber for the 
accommodation of the fuses, terminal block, heaters and supply 


wires. This chamber is provided with a sliding bottom, S.B., and with 
The latter is seiled by the Corporation 


a metal cover in front. 
The removal 


authority, so that no piracy of current can take place. 
of the front cover and sliding bottom S. B. makes everything electrical 


readily accessible. 

In connection with this apparatus a water fee tank with a ball 
tap is used. These are generally made of copper, tinned inside, as 
is also the copper water chamber of the “ Losles " heater, and the 
connection is made by tin-lined pipes: thus the water can be used 
for drinking and culinary purposes. This convenience materially 
reduces the amount of work required from the hot plates of an 
electric cooker, which are often the least efficient parts of the cooking 
apparatus. 


NEW *SUNSHINE" HEATING AND COOKING 
APPARATUS. 


Among the latest types of heating and cooking apparatus which 
the ELECTRICAL Co. are listing we may mention an improved 
tvpe of Bastian radiator (Fig. 28). This is the Al type. and is a 


Fic. 28.--IMprovep Form oF BASTIAN RADIATOR. 


modification of the previous * A". type, the wire guard being 
replaced by an attractive perforated aluminium shield. The 
tumbler switch formerly used is replaced hy a substantial rotary 


ral 


E 
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switch, and the flexible cord is now protected at the “ bending point °’? 
by a nickelled flexible metallic tube fitted with an insulator. In 
spit» of this the price remains the same, while the loading is 750 watts. 

For the whole ‘range of heating and cooking apparatus manu- 
factured by the Electrical Co. the general name of * Sunshine " 
has been adopted, and among these there isa very attractive 
design of ‘‘ Sunshine" kettle is now being made (Fig. 29) with 
wicker covered handle. It is similar to the usual *‘ Sunshine " art 
kettles, but meets the demand for a low-priced kettle. This 
kettle is made in either copper or brass. and is provided with a re- 
newable cartridge heater of high efficiency which can be replaced 
in a moment if necessary. If the user changes his supply voltage 
he buys a new cartridge only. This kettle has a loading of 440 watts 
with a capacity of 1? pints, and marks a great advance in electric 
heating apparatus. 

"^ Sunshine " convectors are also made in various patterns and 
finishes, many of which are very artistic and attractive and sub- 
sten‘ially built. Another interesting piece of apparatus is the 
" Sunshine " window warmer, which is made up of special resist- 
ances, unit supplied in various lengths to suit windows, the element 
being covered with perforated metal cover. This is a very effec- 


Fig. 30.—ViEw or “ SUNSHINE " 
CoFFEE MACHINE. 


Fic. 29..—View or “ SUNSHINE” 
KETTLE. 


tive way of preventing condensation on the windows without 
fumes or naked flames. 

The new '' Sunshine " coffee machine illustrated herewith (Fig. 30) is 
a very attractive design in heavy nickel plate with crystal glass lid 
and wicker-covered handle. It is claimed to be the ideal after- 
dinner coffee maker, cr it may be employed for tite-a-tete break- 
fasts. It boils in from six or seven minutes, is very economical in 
current consumption and is fitted with renewable cartridge heater, 
which can be replaced instantly if necessary, The consumption is 


220 watts. 


LARGE PRIVATE HOUSE COOKING EQUIPMENT. 


— 


The JACKSON ELECTRIC STOVE Co. have supplied us with the follow- 
ing particulars of a complete private equipment which they are at pre- 
sent installing in a country residence in Scotland. This will entirely 
displace a coal range. The principal feature of this equipment, which 
will have a maximum loading of 45 kw., is an electric range with three 
ovens. The top plate of this range is equipped with six boiling discs 
and a 3-5 kw. grilling plate. The ovens are 12 in. by 18 in. and take 
4-5 kw. each, the boiling discs above them comprising two 6, 8, and 
JO in. discs, taking 0-8, 1-2, and 1-7 kw. respectively. In addi- 
tion to this range there are two friers of 5 and 4 kw. respectively, 
each containing two separate pans which may be used individually 
for fish and for vegetable frying. For steaming, a 4 gallon three-tier 
steamer, taking 2 kw., is provided. The boiling equipment consists of 
a '* bain marie " type of boiler containing six pots and taking 1-2 kw., 
and individual boiling utensils comprising two kettles of 6 and 3 in. 
capacity, a 1-5 kw. 4 gallon urn, and an 8 gallon 2-2 kw. stock pot 
with three heats. A 2 kw. double side vertical toaster is also included 
among the apparatus. This equipment has been designed with a 
view to dealing with food for as many as 100 persons. With regard 
to the switch control of the apparatus, the practice standardised by 
this firm for all their equipment is followed, namely, the use of mul- 
tiple way switches for each set of elements, surmounted by fuses and 
ruby indicator lamps on a wall switchboard, and connected to the 
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apparatus by metallic sheathed leads. In the case of ovens con- 
nection is made in a terminal box attached at the back. 

Other large equipments installed by this firm include a kitchen for 
thestaff of a large millinery establishment at Knightsbridge and a com- 
plete electric kitchen for a well-known south coast hotel where all 
coal and gas cooking apparatus has been eliminated. A number of 
nursing homes in the Harley-street district of London are also being 
equipped entirely with electrical cooking apparatus, on the recom- 
mendation of the medical profession, and the number of restaurants 
being electrically equipped in various towns is continually increasing. 

The Jackson Stove Co., in addition to having standardised 12 dif- 
ferent types of ovens of the heavy type, are now constructing a 
standard type of light polished oven, of 1 cubic ft. capacity, taking 
1-2 kw. 


CARRON ELECTRIC STOVES. 


* The Carron Co. hold an interesting position in the development 
of electric cooking apparatus, for they have been manufacturing 
cooking and heating equipment for over 150 years, so that they have 
had plenty of experience on the cooking side of the question. This, 
combined with the most modern electrical knowledge, has enabled 
them to turn out an equipment very suitable for domestic purposes. In 
the accompanying illustration (Fig. 31) we show a nest of three of their 
ovens This, as will be seen, is a large sized apparatus, and has an 
extreme height of 6 ft.. the total depth being 2ft. 6in. Inside 


Fic. 31.—NEsT oF THREE * CaARRON" OVENS, 


each oven is 4 ft. high, with a depth of 2 ft. and a width of 1 ft. 8 in. 
The Carron Co. are making a special display of their equipment at 
the Glasgow Smoke Abatement Exhibition. Their cookers, portable 
ovens, grillers, hot plates, toasters, boilers, urns, radiators and con- 
vectors. The exhibition restaurant is also employing a number of 
Carron electrically heated cooking apparatus; these include a 
cooker, griller, toasters, boiler, hot closet, carving table and cooking 


plate. 


CORDLESS HOT POINT IRONS. 


Among the firms who are specialising in clectric heating apparatus 
we may mention Messrs. Eastman & WaRNE, who are distinguished 
by the fact that they confine themselves entircly to apparatus that 
is made better under their patents than in any other way. Working 
on these lines, they have now about 40 different patterns of electric 
irons. These irons are mostly intended for industrial work, and are 
of a very robust construction, as will be sufficiently gathered from the 
sample which we illustrate herewith (Fig. 32). These irons have been 
developed in conjunction with a system of cordless connection which 
may be explained as follows: It is found that in such establish- 
ments as tailors and outfitters the iron is not required to be con- 
tinuallv in use, 1t is therefore taken from its stand, employed for a 
minute or two, and then replaced. 1f, then, an iron with a capacity 
of retaining heat can be designed it is a distinct advantage to dis- 
connect it entirely from the heat source while it is being used. This 
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has been done in the hot-point irons made by Messrs. Eastman & 
Warne. These irons are carried in nests of two or more, and are so 
arranged that when in position on the nest they are in contact with 
an electric circuit, and are thereby kept hot. When the iron is 
required for use it is pulled out of its nest and the cireuit is thereby 
broken. To ensure that the iron is replaced in the proper way 
guides are fitted on the contact. enclosures and on the shelves, so 
that the iron makes good contact directly it is stood upon the shelf. 
A comparison between irons of this type and gas-heated irons shows 


Fic. 32.——Vigw or H oT-PoiNT Iron. 


that considerable saving has been effected by the former type. At 
the premises of a London firm where five irons are in use electricity 
costs 9s, 5d. per day, compared with 14s. 6d. for gas. At an estab- 
lishment at N ewcastle-on-Tyne electricity costs 3s. 01d. and gas 4s. 1d. 


-— - =e 


THE “PRENTICE” OVEN. 


The ARMORDUCT Mro. Co. have lately been making considerable 
progress in the design of the '* Prentice " oven. It will be remem- 
bered that this oven comprises an upright cylindrical bell casing 
which can Fe raised or lowered on vertical guides, and which in the 
earlier patterns were balanced with counterweights These counter- 
weights have now been replaced by a sand tray suspended from 
wires. This extends beneath a wooden table. on which the oven 


stands. 


(As grill.) 


Fic. 34.—EwcLoskEp TYPE 
GRILL FOR DovBLE USE. 


Fic. 33.—“ PRENTICE” OVEN 
(OPEN) WITH COUNTERBALANCE 
Tray (CONCEALED. 


The heating element. which is of nickel chrome wire wound spirally 
on a cage extending from top to bottom of the casing, may now 
he detached for repair by unscrewing one centre bolt only. The 
slag wool lagging increases in thickness from nothing at the bottom 
of the case up to 1] in. at the top. The consumption of the oven 
at full heat is 1,500 watts, the heating element being loaded to a red 
heat. A group of three switches gives six variations of heat in 
intensity and position, so providing ideal conditions for all services. 
The element is divided into three sections instead of the two which 
dre customary in ordinary series-parallel three-heat control. These 
conditions are indicated by two red pilot lamps placed respectively 
at top and bottom of a switch block. The upper one glows bright or 


low according to the heat of the upper sections of the oven, and the 
lower one corresponds similarly to the condition of the lower part. 
Fig. 33 shows a view of the latest oven, As regards dimen. 
sions. the oven is 15 in. diameter inside by 18 in. high. This gives 
approximately 3.100 cubic in. capacity. which is fed by 1.500 
watts at. full heat, or approximately } watt per cubic inch, at which 
load the oven attains 250 deg. in 10 minutes or 500 deg. in 12 minutes, 

Another cooking apparatus to which this firm are giving their 
attention is a 750-watt enclosed grill. which can also be employed as an 
open hot plate. Fig. 34 shows the main features of this grill, 
the grid of which can he fixed at a short or long distance from the 
heating element. The heating element, which is replaceable, is 
disposed in the form of a spiral, while the container, in which is the 
grid, is fitted on another containing the element. 

On reversing the position.of the last part in the grid container a 
kettle or other utensil may be placed on the element for boiling 


purposes, 
DOWSING HEATERS. 

The DowsrNa Rapiant HEAT Co. are inaugurating the new season 
by placing on the market many new designs of luminous radiators, 
and are also making many considerable extensions and additions in 
connection with the most saleable articles for electric cooking. In 


this connection we may draw special attention to the new hot-bar 
radiators which are made in various designs. They are fitted with a 


—— — ——s 


Fra. 35.——ONE oF THE LATEST Types or Dowstne HEATERS. 


special form of reflector, giving a ruby illumination, thus giving the 
appearance of a pleasant glowing coal fire. This reflector also acts 
as a baffle-plate and flue which projects the current of heated air 
into the apartment. The hot bars are very durable, besides being 
strongly constructed and easily replaceable, The Whole of the 
radiator is arranged in such a manner that by the mere turning on of 
a button the radiator can be opened for cleaning or renewal of the 
elements. The radiators are of solid and good workmanship, and 
the electric fitting, which includes satisfactory cord-grips for flexible 
wires and terminal blocks, has received special attention. Fig. 35 
Shows a representative type of these radiators. The bars are fitted 
with or without a quartz cover and have a capacity of 500 watts. 
Insulation has received special attention, and when’ the quartz 
cover Is fitted good protection from water is ensured, — 


Fic. 36.—Dowstnc BREAKFAST COOKER AND Disi WARMER. 


Considerable experience has been obtained with electric grillers at 
the Dowsing Medical Institution in London, where ecoking i 
60 persons per day is[carried out electrically. It is foun 
essential that the wircs used for carrying the current aad trans- 
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mitting the heat for grilling purposes should be protected from pos- 
sible injury by the meat being forced against them, or the fork used 
by the chef causing short-circuit, and this point has, therefore, been 
given special attention. Such details may appear small, but they 
are worth attention in designing efficient cooking apparatus, 

Fig. 36 shows a breakfast toaster and dish warmer combined. This 
is found to be a very efficient breakfast-table adjunct, it having a 
hot-plate on which plates and dishes can be placed to keep warm, 
while the lower portion is fitted with two toast racks to allow of 
toast being made on the table. This apparatus is the result of an 
attempt to make an apparatus which is more in keeping with the 
breakfast-table than many of the toasters at present on the market, 


and the results are very satisfactory. 


“ENSIGN " FIRE. 

This patriotically named fire has been placed on the market b) 
Messrs. NEVILLE, WILLIAMS & Co., and an example is illustrated 
herewith (Fig. 37). The several unique features embodied in this 
design has resulted, we are informed, in these fires being sclected by 
many supply authorities for hiring purposes, also H.M. Office of 
Works and various other public bodies. 

The particular construction adopted results in a large surface of 


indestructible material becoming rapidly red hot, producing, both in 
appearance and efficiency, the effect of a small bright coal fire. As 


Fic, 37.—VIEW oF THE “ ENsIGN” FIRE, 


showing the heat given out by this apparatus we may mention that a 
quart of cold water placed in front of these fires boils in 20 minutes, 
and delightful crisp toast can be made in about one minute. 

The“ Ensign " fire box, which is used in all types of the apparatus, 
is a substantial heating unit, easily replaced, and contains no quartz 
or mica, everything of a fragile or destructible nature haying been 


eliminated. i o 


“TRICITY ” COOKERS. 


The “Tricity " system of electric cooking introduced by Mr. 
A. F. Berry,of the BRITISH ELECTRIC TRANSFORMER Co., LTD., 10 years 
ago, has probably been givena greater amount of prominence and pub- 
licity than any other form of electric-cooking apparatus. Mr. A. F. 
Berry has assiduously carried out a campaign on behalf of electric 
cooking for a number of years. The sale of * Tricity " cookers has 
steadily increased and is higher to-day than it has ever been. The 
system has been widely demonstrated in this country, and before 
very long the British Electric Transformer Co. will begin to count 
the towns in which a demonstration of Tricity apparatus has not 
been given rather than vice versa. The ** Tricity " system has the merit 
of standardising the heating element and reducing it practically to a 
unit system in which one size and one loading of hot-plate is em- 
ployed. The formation of any desired size of cooking range is accom- 
plished by the multiplication of these pieces. Oven cooking. grilling, 
water boiling, fish frying, dusting and ironing can each and all be 
carried out by the *Tricity" system. The hot-plate, which may be 
described as tho heart of the system, is built up with a strip heating 
element, laid in zigzag form in a horizontal plane and insulated from 
the upper and lower cast-iron plates by the best sheet mica, which is 

h a way that there is a minimum of electrical and mecha- 


cut in suc ^ id 
nical stress at the turns of the spiral element. This detail is of con. 
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siderable importance, because exporienoe has shown that the break. 
down of this class of apparatus can very frequently be traced to de. 
fective treatment of the element and its insulation. The outer metal 
portions of the hot- plate are, of course, electrically continuous, and in 
order to secure a sufficient carthing the insulated conductors are 
surrounded by a flexible steel tube which is electrically-connected at 
the contact plug end to a third pin making connection with an 


earthing terminal in the wall socket 


Fic. 38.—GENEAAL VIEW OF THE " Tricity’? RESTAURANT, 


Excellent testimony to the reliability of “Tricity” apparatus is to be 
found at The “Tricity " House Restaurant, Oxford-street, London, 
which is entirely equipped with this apparatus. Full particulars of 
the equipment of the restaurant will be found in the tables which we 
publish on another page. We show in the adjoining photographs (Figs. 
38 and 39) views taken in two parts of the restaurant, and in particular 
would call attention to the special electric grill upon which the chops 
and steaks which arc constantly on order by customers, and whic 


Fia. 39, —PaAnT or THE KITCHEN SHOWING THE GRILL. 


seem to be highly appreciated, are cooked. The grill is designed 
somewhat similarly to the ordinary “Tricity” grill. but in order to 
ensure quick cooking an additional hot-plate is provided, the heating 
surface of which is turned face downwards towards the upper side of the 
meat on the grill itself. This particular hot-plate is fitted on trun- 
nions, so that it ca1 be swung from side to side or tilted at any 
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desired angle. In addition the lower hot-plate upon which the meat 
rests is adjustable. We understand that 70 grills per day have been 
cooked with this outfit since its installation some 11 months ago. 

The “Tricity” apparatus has, as we have already said, been installed 
in a variety of public and private residences, and one of the most 
recent orders obtained was for an outfit for the new Middlesex 
County Hall. Another interesting installation is that at St. Cyprian's 
School, Eastbourne, in which the whole of the cooking for 100 boys 
is done, and also the supply of hot water for kitchen and culinary 
purposes. This kitchen has been electrically-operated for nearly 
12 months, and we understand that some highly satisfactory figures 
These figures are of the “ satisfied consumer " 
order, and speak highly of the economical value and general efficiency 


of **Tricity " apparatus. 


* NILFISK " VACUUM CLEANER. 


In the present position of the practice of vacuum cleaning there 
are three distinct systems in use: (1) The fixed or central plant 
system, where the electrically-driven apparatus is placed in a cellar 
or outhouse, and the premises to be cleaned are fitted with pipes 
and inlet nozzles to which flexible hose can be attached ; (2) the 
portable machine of large capacity, in which the motor and turbine 


Vic, 40.—“NILFISK” CLEANER SHOWING METHOD OF REMoVING Dust 
FROM RECEPTACLE. 


pump are combined. and. make up a combination of sufficienty light 
weight to be conveniently carried from one point to another; (3) 
the broom-handle type of cleaner. in which a diminutive but powerful 
motor is connected to a fan and the fan outlet is attached to a bag 
of special fabric which arrests dust but allows the air to pass freely. 
Each of these systems enjoys considerable popularity, but there 
seems to le a growing tendency to employ machines of the second 


Fic. 41.—** NILFISK? CLEANER AND ACCESSORIES, 


class Probably the reason for this development is that a machine 
of this class possesses the advantages and eliminates the disadvantages 
of the other two patterns. 

We have referred from time to time in these columns to the 
** Nilfisk " vacuum cleaner. and in the light of the above remarks it 
seems to us to fall naturally under the second division of the systems 
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referred to. It is essentially a self-contained cleaner, is fitted with 
a powerful motor and is connected to a turbine fan or air pump 
which, we understand, has been specially designed to move the 
maximum volume of air with the minimum expenditure of electrical 
energy. Considerable thought seems to have been given to the 
outline of the machine, and in this respect the makers have achieved 
a design which is pleasing and distinctive, but which detracts nothing 
from its efficient operation. It is not an easy matter to combine a 
high-speed motor and a turbine pump within a comparatively 
limited compass, but in the case of the '' Nilfisk " cleaner, as our 
illustration shows (Fig. 41), this has been successfully accomplished. A 
special feature of the design is that there are no corners against 
which to knock one's knees, or with which to damage the polished 
legs or surfaces of furniture. Even the handle is placed within the 
maximum diameter of the machine, where it is well out of the way. 
The energy consumption of the motor is about 300 watts, and the 
volume of air dealt with is moved with such a high velocity that a 
l in. steel ball is easily lifted when the suction hose is placed ver- 
tically over it. 

A feature of the “Nilfisk " is its dust-collecting chamber and 
filtering medium. It is important in any power-driven cleaner that 
the dust moved should not pass through the fan. In the case of the 
" Nilfisk ” the rotating element represented by the motor and the 
vanes of the air pump are placed on what we may call the air side of 
the filtering screen. The illustration (Fig. 40) shows how easily 
the dust container at the base of the machine can be removed, 
and also it clearly depicts the special shape of the spider upon 
which the dust-proof filtering medium is stretched, 


Fig. 42.—BrECIAL. ATTACHMENT. FOR “ NILFISK CLEANER FOR 
CLEANING TYPE, 


We understand that the * Nilfisk " vacuum cleaner is in growing 
demand among printers on account of a special attachment which 
can be fitted at the end of the suction hose and by means of which 
type in the compositor's case can be regularly freed of dust and dirt. 
It is an extremely ingenious contrivance, which is very simple and 
effective in operation. It comprises a rubber cylinder with a con- 
tracted mouthpiece, which is titted into an aluminium headpiece 
provided with an outlet for the suction hose. A spring-controlled 
valve is also placed in the headpiece, and can be opened by pressing a 
lever. The upper portion of the aluminium headpiece is fitted 
with a grating which will allow of the passage of dust, but will retain 
the type in the rubber receptacle. In actual operation the device 
is placed on the end of the hose, and with the valve closed the con- 
tracted mouthpiece is placed over each compartnient in the type 
case. The type is drawn into the receptacle and all dust is removed 
by the hose. After a few moments' cleaning the valve is pressed, 
and the type within falls by its own weight back into the case. The 
illustration explains the design. 

The sole selling agents for the “‘ Nilfisk " vacuum cleaner for this 
country are Messrs. GILLESPIE & BEALEs, and they inform us that the 
makers of the cleaner have recently secured a number of important 
awards at prominent exhibitions on the Continent. Amongst these 
we may mention Leipzig. Brussels, Ghent, Vienna, &c. 1t is there- 
fore interesting to note that the cleaner has been supplied to a number 
of royal personages abroad, and that it is very popular in hotels and 
restaurants, public institutions, hvdros, schools, hospitals, and both 
large and small private residences. It is making satisfactory pro- 
gress in this country, and we understand is now being called for 
because of the distinctive character of its design and the general 
sturdiness of its construction and its reliability and efficiency in 


operation. 
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_ PROGRESS IN LIGHTING AND ILLUMINATION. 


BTIAANIHAIAIDAHUNALAIIAHAMLELEH HH EHI LI HÓL EHE VUHHHHE LH HHLEHLHEHIHHIIHUUEHHUULHLIHIULIUUHEHIIEHHAU I 
NEW GLASSWARE FOR METAL FILAMENT LAMPS. 


' ARTISTRY IN FITTINGS DESIGN. 


The progress in electric lighting which has been made during the past 12 months is of a kind that is rather distressing to the journalistic 
mind. For while those whose duty it is to sell lamps have enjoyed a season of prosperity, be it flame or metal filament lamps in which 
they deal, the design of the old and trusted types has undergone little modification, with the result that what might have been 
interesting copy is non-existent. Modifications in the employment of arc lamps have, however. heen made in one or two cases, among 
which we may specially mention the ‘‘ Ideal Window Lighting System” of the Union Electric Co.. and the new flame lamp which 
the Electrical Co. have placed on the markc*. — 

In the direction of fittings, and especially glassware, much more has been done. In the former class, ancient designs originally 
intended for use with candles are now being successfully emploved with metal filament lamps, while at the same time modern types 
have been introduced of a kind specially suitable for use with the new form of illumination. The same applies to glassware ; both 


modern and ancient kinds finding a wide application each in their own sphere. 


Indirect Lighting.— The B.T. H. “ Eye-Rest " system of indirect 


MODERN LIGHTING APPLIANCES. 


Few manufacturing firms have done more or better in. the sphere 
of applied illuminating engineering than the British THOMSON- 
Houston Co. From the very inception of the “ Good Lighting ” 
movement they have been in the forefront, both in the design of 
scientific lighting appliances and in the lay-out of effective installa- 
tions. The first of the many lighting developments for which the 
B.T.-H. Co. was responsible was the introduction of the drawn-wire 


lighting has been installed in many hundreds of buildings since it was 
first described in these columns. Private houses, offices, clube, 
hotels, theatres and public halls in all parts of the country have been 
equipped with ** Eye-Rest " fittings. One very important applica- 
tion of the ** Eye-Rest " system is in the illumination of cinemato- 
graph theatres, for which purpose its characteristic qualities render 
it peculiarly suitable. For when the “ Eye-Rest " fittings are switch 

on after a picture has been shown there is no uncomfortable effect. 
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There are now available “ Eye-Rest " fittings in patterns and 
. aishes suitable for almost any kind of interior. The metal bowl 
fittings can be supplied in most of the ordinary standard finishes, 
while in the case of the composition bowls, although -the standard 
finish is matt white, it is of course possible to paint them with any 
pattern or in any colour desired. With the composition bowls there 
is possible a greater flexibility of design than is the case with metal 
bowls and indeed the B.T.-H. Co. are willing to make up special 
non-standard desigus to harmonise with any particular architectural 
schemes. Of the new “ Eye-Rest " designs recently placed on the 
market one is illustrated in Fig. 1. All " Eye-Rest" fittings 
are equipped with X.ray silvered glass reflectors, and it is 
the high efficiency of this type of reflector which is in a large degree 
responsible for the remarkable success of the “ Eye-Rest " system of 
illumination. 

Semi-indirect LigMing.—In Fig. 3 is illustrated a B.T.H. Alba 
semi-indirect lighting fitting. This fitting is equipped with one of 
several new patterns of Alba glass bowls which the B.T.-H. Co. have 
recently introduced. Alba bowls arc entirely different from any 
other form of lighting glassware. It was realised some years ago 
that of the various kinds of glassware on the market none was satis- 
factory. For one thing they absorbed too much light, and in addi- 
tion suffered from “ selective absorption." In Alba it was aimed to 
make a glass which would transmit light with a minimum of absorp- 
tion and that what absorption there was should not be selective, 
but should include all the colours in the tungsten spectrum. The 
peculiar quality of Alba glass is that it holds in suspension numerous 
small particles, which give the glass its white appearance and also 
have the effect of diffusing and deflecting the light in all directions. 
In manufacturing Alba glass into semi- indirect lighting bowls it 
is pressed into form, and in pressing the suspended particles are 
concentrated so that it is much denser than that used in Alba strect 
lighting bowls, which are blown into shape. The fitting shown in the 
illustration has been specially designed by the B.T.H. Co. for use 
in conjunction with Alba bowls. [t consists of three chains which 
fasten into the holes in the rim of the bowl by means of ornamental 
roscttes. The simplicity of the fitting tends to accentuate the 
beauty of the glassware itself, and is in every way preferable to 
the heavy and more elaborate fittings commonly used for this purpose. 

Street. Lighting.—In the domain of street lighting the B.T.H. 
Co. is to the fore with new designs of posts, reflectors and globes. 
Fig. 3 shows a B.T.H. “ White Way " street lighting post. Some 
of these posts have been installed outside the B. & K. Restaurant 
in the Earls Court road. The posts are equipped with Alba 
street lighting bowls, and they are extremely effective both in 
regard to appearance and illumination results. This “ White 
Way" post has been introduced as an improvement on the ugly 
forms of lamp post bequeathed to us from the gas-lighting ero. 
Although, in many cases, these old gas posts have been equipped with 
tungsten electric lamps, they are still there to remind us of the days 
when it was considered necessary to make useful things as ugly as 
possible. Certainly the B.T.H. “ White Way " post is in every 
respect, superior to many other forms of incandescent lamp street- 


lighting equipment. 


*J & P" FLAME ARC LAMPS. 


It is now some years since the great improvements made in tlame 
arc lamps first rendered them suitable for commercial use. It was 
not long afterwards that very great improvements were also made in 
incandescent lamps, s» that electric lighting is still divided into two 
distinct branches. Anyone considering the question. however. will 
see that these two branches are quite s»parate, the incandescent 
lamp being more suitable for the illumination of ordinary rooms and 
localised lighting generally. while the high candle-power f'ame arc 
lamp can be employed most successfully for lighting large interiors 
and outdoor spaces, such as workshops, railway stations. yards, 
streets and wharfs. 

The introduction of the flame lamp was not unattended by 
difficulties, the most important of which were its short life, its high 
carbon cost and the uneven distribution of the light given out. 
Various methods were tried for getting over these difficulties, but the 
first. real step towards the solution was the introduction. of the 
magazine lamp, In this type of lamp the life was not only greatly 
increased but cheaper grade carbons could be used in short lengths. 
diminishing the carbon cost and risk of breakage. Moreover, for 
the same reason, the size of the lamp was reduced and trimming 
simplified. In all the early magazine lamps, however. there was the 
grave defect that when the arc was changing over from one pair of 
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Table showing Cost in Pence per Lamp per Week (7 days) of 10-hour Nights. 
Duplex ' Open 
| " Metroflam" type type 


| 


22-00 | lamp. ' flame | arc 
| lamp. | lamp. 
CUEEOILE Soa o ES ERN: 10 amps. | 10 am pe. lOamps. 10 amps. 
Duration in hours .................. 79-80 | 120-130 34* 28 
Carbons, diameter in mm. ...... 8&9, 8&9 | 9&10 | 18& 12 
and length ........................ Ox 02" | X157 | x23 — x12 
No. of pairs per trim ............... 12 l4 ! 2 2 
MHCP sspears 3,000 | 3,000 | 3,400* 800-1,000 
Cost— | | | 
Carbon cost per lamp hour ...... 0:135 , 0-122 0-21* 0-065 
Cost per week of 70 hours, | | 
CarbOns: spieren 9-4 8.5 14-7 4-6 
Current at Id. per B.O.T. unit... 31-5 315 | 350 , 33:0 


— 


TOAN renea Gea Been ctecete: 
The “ Metroflam " figures are based on lam ps burning five in series 
on 220 volts. 
carbons to another the light was extinguished entirely for some 
seconds. It can readily be understood that this was very incon- 
venient and even dangerous in such places as busy city crossings ; 


42-01. , 40-34d. 56-7d. | 49-6d. 


Fic. 4.-—* METROFLAM LIGHTING IN TRAFALGAR-SQUARK, LONDON, 


METROFLAM " Lames AT [MMINGHAM Docks, 
(Note the effect of concealed lighting which is obtained j 


Fig. 5.—-" 


but even this defect has been overcome in the * Metrotlani ? lamp 
made by Messrs, JoHNSON & PHILLIPS. Some details regarding 
the cost of running these lamps are given in the above 


* Makers’ own figure’. 
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table. The difficulties connected with the design of the earlier flame 
arc lamps were not only due to construction, for it was found that 
in the only type which could be relied upon for steady burning—the 
converging carbon pattern—the light distribution was very bad. 


This difficulty has also been got over in the “‘ Metroflam " lamp. in 
which the maximum candle-power is emitted at an angle approxi- 
mately 10 deg. below the horizontal. It is not to be wondered at 
that this lamp has received a very wide application. In the latest 
catalogue issued by Messrs, Johnson & Phillips a numker of interest- 
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Fio, 6.—“ METROFLAM " LIGHTING IN PORTLAND-STREET, MANCHESTER. 
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reflector, and a clear glass dust protector, joining the two. This 
arrangement, it is claimed. overcomes the dust difficulty, which is 
so important with any bowl reflector, while at the same time’ a ‘light 
free from glare is obtained. As will be seen from the diagram 


4 i 
/ Fic. 9. 


(Fig. 8), part of the light emitted from the filament passes directly 
through the lower bowl reflector, while another portion, being 
reflected from the upper part of the fitting, passes through the clear 


glass into the room. 
A type of the intensive fitting is shown in Fig. 12. This consists of 


>. 
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Fic. 7. METROFLAM " LIGHTING ON BLACKPOOL PROMENADE, 


ing illustrations are given which show ** Metroflam ” lamps actually 
in use. We reproduce four of these (Figs. 4 to 7), which may be 
taken as being typical of the rest. 


SIEMENS’ GLASSWARE FOR METAL FILAMENT 
LAMPS. 
— 

Messrs, NIEMENS Bros. DyNAwo Works have recently placed on 
the market two species of glassware which are specially desi med f 
use with metal filament lamps. The first of these is bn ; s 
~ Albalux,", and has been designed with a view to E A 
efficiency of direct lighting systems with an absence of glare SURE 
fittings In this system generally consist of opal glass Br 4 
diffusing media, though white vitreous enamelled icon refl ct AM 
also used. These fittings are made in three ty wes. Ki : ie Kun 
distributive, intensive and concentrative Oe A : "us iius 
applying to the lighting distribution obtained io P 
features of these systems are shown m the tiree we T optical 
diagrams (Figs 8. 9 and 10). ec accompanying 

e distributive '* Albalux " f Hox TT : 
fordxinp dicc io the US Hl ded Ps primarily designed 
nupa fellectoE bol g us ig. l1. They consist of 
» & vitreous enamelled iron semi-para boli 
parabolic 


a dish-shaped upper opal reflector, an opal reflecting bowl. and a 
clear glass dust cover, connecting the two reflecting sections. This 
fitting is designed for the general distribution of light, but a larget 


Mud T~ 
Fig. 11. —ENAMPLEE oF DisTRIBUTIVE 
“ALBALUX ? SEMI-INDIRECT CEILING 

FITTING. 


Thee the total light is directed to the working plane. At 
so that the e Abn ee passes through to the ceiling and walls, 
combined effect is restful,” sharp contrasts of light and 
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shade being avoided. This fitting is designed to be hung at from 
7 ft. to 10 ft. from the floor, in which position the filament is in- 
visible. We are informed that with a white ceiling 10 ft. 6 in. from 
the floor. and walls decorated with fairly light colours. a 12 in. 
" Albalux " bowl of this type containing a 100 watt ‘‘ Wotan " 
lamp will give sufficient illumination for a room 350 to 450 sq. ft. 
in area. 

A type of a concentrated fitting is shown in Fig. 13. This consists 
of a dome-shaped opal reflector, a smaller opal reflecting bowl and 
a clear glass dust cover joining the two. This fitting is intended for 
lighting tables, desks and other places where a strong light is desired. 
For this reason the eyes of the worker are completely shaded from 
glare, it being impossible to see the bare filament, no matter what the 
relative positions of the lamp or the observer. 

Our illustrations are merely examples of the various fittings 
designed for the '* Albalux " system , and Messrs. Siemens Bros. 
D: namo Works latest catalogue contains a wide range of all shapes 
and designs, from which even the most hypercritical person could 
find something suitable for his or her purpose. 


Fio. 12.—Examp.Leor Intensive Fic. 13. —Ex AMPLE or CONCENTRATIVE 
* ALBALUX " FITTING, * ALBALUX " FITTING. 


Messrs. Siemens Bros. Dynamo Works cre also manufacturing a 
species of glasssare known as '' Marbella." This is made in two 
types, one distributive and one concentrative, the first being 
intended to give a general illumination and the second where it is 
desired to suspend a reflector high up and for local lighting. This 
glassware is designed for use with either '* Tantalum " or “ Wotan” 
lamps, and the reflectors are so arranged that the rays of light from 
the lamps are totally reflected either in a sideways or downward 
direction, and are not wasted by being thrown back through the 
lamp or on to the reflector itself. It is claimed that this glassware 
collects very little dust, and so can easily be kept clean with a 


feather duster. 


— ———— — — 


THE “IDEAL” WINDOW-LIGHTING SYSTEM. 


It is probably safe to say that few electrical manufacturers have 
made a more painstaking study of the conditions of shop-lighting 
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Fia. 14 —ONE METHOD OF ARRANGING LAMPS on * IDEAL” SYSTEM. 


than the Unron ELECTRIC Co.; at all e. ents it is certain that few other 
firms have produced such a large variety of lighting apparatus de- 
signed to meet these conditions, Shop-window lighting—always by 


RANGED AS IN Fic. 14 


NOVEMBER 7, 1913. 217 


arc lamps, of course—has received much attention at their hands; 


and among the many special developments is a system of shop- 
window lighting known as the “ Ideal Window-Lighting System.” 
From its experimental stago some years ago it has undergone rapid 
development, the finished product being offered by the Union Co. 
for the present season, and it is now described for the first time. 

The “ Ideal " is what is known as a “ concealed " system—that is, 
the light is thrown only on the goods in the window, and screened 
from the eye of the observer. Lighting systems which thus screen 
the light are widely used in the United States, and to a certain 
extent also on the Continent, but in this country their use has been 
limited to a few large stores and a number of progressive smaller 
shops, though all of these have thereby greatly benefited. A fair 
number have installed what may be called a compromise, using one 


| 
| 
| 


| 
Fra. 15,—ANOTHER METHOD oF Fra, 16.—THE NEW *^ExcELLO" LAMP 
USED IN THE “ [DEAL ” SYSTEM. 


ARRANGING THE “ [DEAL " SYSTEM, 


or other of the many lineal reflectors now on the market; a com- 
promise which, whilo shielding the eye from the direct rays, must 
necessarily have the refiectors so placed that the light is thrown from 
all directions, giving a flat, shadowless and almost unnatural appear- 
ance to the goods displayed. The reason why the majority of these 
concealed systems have hitherto utilised the metal-filament lamp as 
their light-source may be, perhaps, that no arc lamp had been 


developed to fit the particular needs of the case, because th 


superior efficiency of the arc lamp would seem to make it 
more fitted for the economical production of the large quantities of 
light necessary for show-window lighting. ; The special “ Excello ” 
flame lamp developed by the Union Co. for this purpose, and the 
method of its application, are therefore of interest at this scason. 
From the diagrams and illustrations (Figs. 14-18), the arrangement 
can be easily sce; thelampitself isin a separate compartment above 


Fic. 18.—PHOTOGRAPH OF 
THE LAMP COMPARTMENT, 
THE LAMP BEING ARRANGED. 


Fig. 17.—PHOTOGRAPH OF THE LAMP 
COMPARTMENT, TIE LAMP BEING AR- 


AS IN Fic. 15, 


the window proper, producing a window of the showcase type,whose top 
is either of diffusing glass panels (Fig. 14) orof opaque material with 
orifices to receive the lamp base, and fitted with diffusing covers 
(Fig. 15). For ease in trimming, the lamp is designed to be suspended 
on rollers running on a carriage-way, enabling the lamp to be run 
either back for trimming or forward to the normal lighting 
position, This construction enables trimming to be carried [out 
without disturbing in any way the arrangement of goods in the 
window, nor are the goods at any,time exposed to the high tempera- 
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tures (and, in the case of some arc lamps, the fumes) which result from 
powerful light-sources placed inside the show window itself. Fig. 3 
shows the specially developed “ Excello " for use with this system, 
and Figs, 17 and 18 are little photos of the lamp compartments with 
the lamps arranged as in Figs. I4 and 15 respectively. 

Photographing through glass is always a difficult. proposition, so 
that Figs. 19 and 20, while sufficiently good, perhaps do not show as 


Fic. 19.—CrosE View or a Stor Wixpow LicgrEp ox tut “IDEAL” System 


well as they might the excellence of the * Ideal " system in actual use. 
They are reproduced from the original untouched photographs taken 
at night entirely by the light shown. The detail view is perhaps tho 
better of the two, and shows the diffusing undercovers of the lamps 
projecting through the top of the show window. Fig. 20 is an exterior 
view of part of another store with the same system of lighting, and 
though halation has rather masked the detail, the effect, it will be 


Fic. 20.—ANOTHER WINDOW IN THE SAME SHOP FROM A DISTANCE, 


| applied to any existing electrical installation without undu 


* ADNIL" LIGHTING FITTINGS. N 


The ApNinL ErnEcrRIC Co. were amongst the first to introduce 
seini-indirect lighting fittings on the market. The patterns at first 
introduced were of a distinctly utilitarian nature, consisting of a 
lower bowl of opal glass and a plain enamelled iron top reflector. 
A very large number of these have. been installed in some of the 
largest shops and stores both in London and the provinces. The 
excellent diffusion of the light secured by their use, the fact that the 
light source is entirely screened from the eye, and the absence of any 
upkeep or maintenance costs has rendered them very popular 


fittings for general office and shop lighting. 
The carliest forms were quite plain in their design, but in order 


Fic. 21.—* ADNIL”? SeMrEINprRECT LiopmisaG FITTING WITH 
ORNAMENTAL Grass Bowl. 


to meet the demand which has arisen for fittings incorporating the 
“ Adnil ” Principle of a more ornamental nature, so as to be in keep- 
ing with decorative architectural details. new types are being intro- 
duced. These incorporate the use of decorative metal work y 
ornamental glass as shown in the illustration herewith. When alight 
these new fittings have a most pleasing decorative effect, and W! 
harmonise with most classes of decoration. All the new pattems 
will be supplied in sizes taking from thrce to six lamps, an eu 
possess the decided advantage of being inexpensive, and may 

e cost or 
trouble for wiring. When dispatched from the factory the = 
lampholders are already wired in parallel. Fig. 21 shows an example 


of the latest '* Adnil " fitting. 
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Fic. 22. —* ADNIL” FITTINGS INSTALLED AT MEssrs. Bu 


mA im oa ae 


The high reflective value of the lower bowl, which, being ae 
good quality opal, has a low absorption factor, combined w^ : 
high efficiency diffusing top reflector, gives these " Adnil f. 
a very excellent light distribution curve. The lower bowl 18 dd 
ciently translucent to allow plenty of light to pass in à ees " 
direction for general illumination purposes. Fig. 22 show- ^ 


admitted, is excellent. The great point is that a powerful light is 
produced at an efficiency of from 4 to 6 candles per watt, and diffused 
directly upon the goods, giving an effect which is the nearest approach 
to naturalness that has been vet produced. The effect of a window 
so lighted may be well imagined, and we predict a great demand for the 
Union “ Ideal " System, as soon as it becomes more generally known. 
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fittings at Messrs. ,"Burberry's and, Fig. 23 a typical installation’ of 
“Adnil” fittings at Messrs. Barker’s., In this installation “ Adnil " 
fittings were adopted because of theZperfect diffusion oft the light 


Fia. 23.—“ ApNIL " FITTINGS IN THE CHINA AND GLASS DEPARTMENT 
AT MESSRS. BARKER’S, KENSINGTON. 


secured by their use, necessary in this department (china and glass), 
in which ordinary direct lighting would have caused unpleasant 
reflection and glitter from the goods displayed. 


A number of new wiring appliances and current-consuming 
devices are being introduced from the various manufacturing 
departments of SIMPLEX CoNDviTS, LTD. These include the conduit 
department, where experience and the tendency towards improved 
methods of electric wiring are continually giving rise to the intro- 
duction of new fittings and accessories for use on this class of in- 
stallation. Amongst such items may be mentioned watertight 
switches, which are now supplied in 5 and 10-ampere sizes. This 
switch is operated by a turn movement, and is so constructed that the 
overall projection of the switch from the wall is reduced to a minimum. 
Watertightness at the joint betwe»n the cover of the box and the 
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Fia. 24, —SiMPLEX COMBINATION INTER- Fic 25.—S1MPLEX WATERTIGHT 


LOCKING SwITCH AND PLUG, SWITCH. 


base is secured by a rubber gaskct, while the rod operating the 
tumbler switch inside the box passes through a gland. The move- 
ment is simple and the action smooth and certain. The ordinary 
form of tumbler switch is employed, the dolly head engaging a V- 
shaped brass piece; the movement is secured by mounting the 
switch slightly out of the centre of the box. The 5-ampere size has 
been on the market for some time, and has given every satisfaction 
wherever installed, but the 10-ampere size has just been added. 
A similar type is also made actuated by the ordinary form of switch 


dolly (see Fig. 25). 
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Another new accessory is designed for installations where the con- 
duit is sunk below the surface of the wall, and for those installations 
of the best class where the accessories are mounted in iron boxes 
throughout. This fitting, which consists of a switch and plug of the 
interlocking type (Fig. 24), is primarily intended for heating circuits. 
Many supply companies and consulting engineers now insist that on 
heating circuits it should not be possible to withdraw the connecting 
plug without the circuit first being broken by the switch. In this 
type we are informed it is impossible to withdraw the plug when the 
switch is on. From the illustration it will be noticed that the 
action of closing the switch pushes forward a bar, which slips into a 
notch on the third pin of the wall plug, and similarly the action of 
turning the switch off when the plug is in allows the plug to be 
withdrawn. The arrangement also considerably facilitates earthing. 
The box may be drilled for use with various sizes of conduit, and a 
range of plain or ornamental switch covers is supplied for use 
with it, the box, of course, being intended to be sunk into the wall, 
so that the switch plate is flush with the surface. The accessories 
used are of the best class English manufacture, and the combina- 
tion is supplied for either 5 or 10-ampere circuits. 


F16. 26.——MoroR CONTROL PANEL ON FRAMEWORK OF SIMPLEX CONDUIT. 


Switchgear Department.—A speciality is now being made in this 
department of the assembling of motor-control panels on frame- 
works built on Simplex conduit. Fig. 26 shows an example of this 
construction. The ease with which these frameworks can be built 
allows of their being made to any required dimensions at the 
shortest notice. From the illustration it will be seen that the actual 
controlling gear consists usually of a double-pole switch and a double- 
pole fuse, a starter and an ammeter which are mounted on bars of 
iron attached to the cross bars of the conduit. "The combination 
makes an effective and inexpensive controlling panel. 

The manufacture of enclosed fuses, which forms a part of this 
switchgear department, is being considerably extended, and in a 
supplementary list just issued prices and particulars are given for 
enclosed fuses to the National Electrical Code Standard of America. 
In the early days of enclosed fuses, the majority used in this 
country were of American origin, and for the purpose of supplying 
replacements the Simplex Company has found it necessary to make a 
standard line of this class of enclosed fuses, but it is interesting to 
note that considerable quantities are being exported to various 
countries besides the United States of America in which the National 
Electrical Code is accepted as representing standard practice. 

'The list referred to also gives prices for standard fuses with knife 
contacts, and three new patterns, one being of such dimensions as to 
enable. it to be used with any type of distribution board having the 
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ordinary 2} in. break; another pattern has square ends for heavy 
currents, and there is a re-wireable type, without “filling,” the fibre 
case being relied upon only to give the necessary “damping " effect. 
This type is shown in Fig. 27. 

Heating Department. —With the approach of the heating scason a 
number of new designs in radiators and convectors are being prepared, 
which will be made the subject of a separate supplementary catalogue 
to be issued in the course of thc next week or two. The convector type 


Fia. 27.—S81MPLEX “ RE-WiREABLE" ENCLOSED FUSE. 


of heater continues to grow in popularity, and Simplex convectors are 
guaranteed for a period of five years. Considerable attention is being 
paid to the development of clectricity for heating applied to industrial 
purposes, and amongst other types of appliances which are being 
developed may be mentioned sealing-wax heaters for various trade 


Fic. 28.—SiMPLEX. INDUSTRIAL PATTERN SkEALING-Wax HEATER. 


uses. The illustration herewith (Fig. 28). shows a new form which 
has been designed for use in banks. It is similar in operation to the 
two-way heater described in these columns some time ago. The con- 
tainer is made in cast-iron; and the appliance is intended to be 
mounted on the wall; it is so arranged 
that two persons may use the heater 
at the same time. A number of these 
have already been supplied to leading 


banks. 


THE “SUNSHINE ” LONG- 
BURNING FLAME LAMP FOR 
FACTORIES AND STREETS. 


“In the lighting of large factory 
workshops, squares and similar places , 
it is necessary to obtain the greatest 

possible uniformity and intensity of 

the light. Flame are lamps with 

converging carbons have been very 

widely used for this purpose hitherto, 

owing to the particularly favourable 

form of their illumination curve and 

their high candle-power. A new type 

of lamp has recently been introduced 

by the ErEcrRICAL Co. for this branch 

of lighting, however, which has given 

highly successful results in actual use. 

This lamp, in addition to its satisfac- 

tory light distribution, also possesses 

the advantage of being able to burn 

four or five times longer with one 

pair of carbons than the flame are 

lamp with converging carbons; the 

new lamp goes by the name of the " Sunshine ” long-burning 


flame lamp for workshop lighting. 
The “ Sunshine " lamp for workshop lighting differs from the 


well-known form for street lighting principally in the shape of its 
reflector. By means of the latter the luminous rays from the lamp 
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for street lighting are altered in such a manner that the intensity 
of the light below the lamp attains four to five times the value of that 
obtained with the reflector for street lighting. In addition, the ex- 
treme position of the illumination eurve is reduced from an angle 
of 60 deg. to 70 deg. with the lamp axis, to 50 deg. to 55 deg., and 
the curve is thereby influenced most favourably for this particular 
kind of lighting. 

Apart from this alteration in the form of the illumination, the 
employment of lamps having a high candle-power is essential in the 
case of *“ Sunshine " lamps for lighting erection workshops, &c., in 
view of the height of suspension (sometimes 60 ft. and more). 
The candle-power of direct-current ‘‘ Sunshine " lamps of medium 
intensity suffices for the above-mentioned purpose when the new 
brands of carbons are used, and the intensity of the alternating 
current * Sunshine " lamps has now been improved considerably by 
raising the lamp voltage. "These so-called high-voltage lamps burn 
at 50 to 60 volts according to the method of connecting them up. 

The relatively short and compact construction of the “ Sunshine " 
lamp is, it is claimed, specially advantageous where tho suspension 
height available is reduced to a minimum. 

An important. installation for the street lighting of Eastbourne, 
totalling 103 lamps, was recently secured against the kozn competition 
of all the leading makers after extensive trials. This lamp, clearly seen 
in the accompanying illustration (Fig. 29), is similar in character to 
that used for factory lighting, but is fitted with a special refloctor for 
making it suitable for outdoor work. On alternating current the 
burning hours can be adjusted for 75 up to 100 hours, while burning 
periods of 123 and 132 hours have been obtained in actual practice. 
On direct current the burning hours are from 50 to 60 hours. In each 
case only one pair of carbons is used and only one globe, which i3 
found to remain quite free from deposit during the whole run, thus 
avoiding frequent cleaning or loss of light. An important point i3 
that there are no long fragile carbons to break in stock and trimming, 
the one pair of carbons being made mechanically strong by a special 
process. There is no complicated mechanism for carbon changing, 
and the trimming is done in a minute, avoiding exposure of the Jamp 
interior in heavy rain. There is only one pair of waste carbon ends, 
and there are no unsightly side tubes to obstruct the light. Excel. 
lent horizontal distribution of light is obtained without the use of 
wasteful dioptric globes, and there is no shadow under the lamp. he 
trimming and attendance costs are reduced to a minimum, while the 
carbon cost per hour is an extremely low figure. The light is steady 
and not subject to violent fluctuations in colour and intensity. 
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Fic. 29.—CENTRALLY-SUSPENDED “SUNSHINE” Lamps AT. EASTBOURNE. 


of 50 lamps for 
very large 
f lamp by 


_ Another recent installation of these lamps was Q 1e 
illuminating a large sewage works in the Midlands, while a 
order for over 20) lamps was recently placed for this type o 
Messrs. Harland & Woltf, of Belfast. Over 10,000 of this type 9 


lamp are now in use, 


TM LL e A — — 


THE ELECTRICIAN, NOVEMBER 7, 1913. 221 


hat the "y. 
the yale > 
additur e, 
d fron. 
Jt m b . 
r this m 
ID 
Basen: 
kdo: 
ft. adde 
dm nl te 
Whey he 
lie ater, 
Mlet ^A 
" lt 
"neu 
"Nr CONTENTS, appliances of the present day are such as to warrant 
í ; Te? ee the manufacturer withholding a guarantee of any deserip- 
GUARANTEES... eee esse. Col + Switching Certificates. Tilus. 42 |, TN : DONUM IT EMT TE. EA 
Eo Electricity Supply in America 222 | Venner Signs. Illustrated .. 43 | HOP- From the public point of view it may be ad vantageoux 
ome l.£GAL INTELLIGENOR ........ 222 | B. T. H. Convectors and Irons. to have a definite undertaking to replace vital parts which 
dein Current Trade Literaturo.... 223 Ilustrated ......... spices 44 VA | hash | ls 
safe Business Notices............ 223 | Ediswan at Glasgow. Ilus.. 44 | Prove laulty, if only for the reason that the publie nee some 
T Bankruptcies, Liquidations,&c. 225 | Fused Switches. Illustrated. 46 | initial encouragement. to instal electrical apparatus. But 
ai Electricity Supply .......... 224 | " Ediswan" Heaters. lllus,,. 46, . ; ; 
Urz Lighting Notes ........... 229 Electric [ron Developmenta. it will be damaging to the progress of the movement if this 
es Power and Heating Notes.... 22¢ Illustrated ............. e ATT) i, T" Hol ORI aoa "Eo m 
ies Traction Notes ............ 225 | H.W.S. Progress... UU ag | idea is carried too far. Phe case of the bicy cle is not 
Pu Telegraph & Telephone Notes. 225 | Electric Kitchen at the "Old entirely on all fours with that. of eleetrie cooking and heat- 
r Empire Notes............... 220| Ship” Hotel, Brighton. Illus. 47 |. RC NA NN NE | | 
i Foreign Notes .............. 226 | Automatic Heating Control... 48 | NE, but it is Interesting to note that the guarantee of cycle 
up - t % i . 
M eous Notes ........ 227 | “Acme” Are Lamps ........ 48} makers does not. extend beyond a period of 12 months. 
Tenders Invited ............ 722 p I l he l 
Tenders Received & Accepted 228 This satisfies all ordinary requirements, and we think that 
2 Municipal Accounts ........ 229 |; : vene AE | E A A TEE » ideal; lc . 
The Round Table............ 4l | Companies Meetings & Reports 229 it might Ix vi rv well take n as tlie ideal at which makers of 
the * Point Fives"... ....... 41 | New Companies, &c........... 270 | electric, cooking and. heating. appliances should aim. We 


City Notes €*€e€*95*9€6069060606:06992*9 250 
42 | Companies’ Share List ...... 231 


* Watchman" Circuit- Breaker. 
Illustrated .............. 


GUARANTEES. 


A special inducement is held out. by the makers of electric 
cooking and heating apparatus in the shape of a guarantee 
which covers a period varying from one to five years. This 
applies to the heating elements in the apparatus. This 
offer of a guarantee is a comparatively recent introduction 
on the part of the makers of electric cooking and heating 
appliances. In the early days of the movement it was 
obviously impossible to give any undertaking as to the 
reliability of the principal part of the apparatus—namely, 
the heating element—but as improvements have been 
introduced the makers have doubtless felt safer in indem- 
nifying .the users of the apparatus against vital failures 
during a specified initial term of its employment. When 
this guarantee proposal is examined from a broad point of 
view it is apparent that the maker is endeavouring to per- 
suade the purchaser of his apparatus that it is the 
best for the particular purpose bv reason of the length 
of the guarantee period offered with it. We find that the 
average length of time during which the majority of the 
makers of electric cooking and heating apparatus are pre- 
pared to replace faulty elements is two years. Some appa- 
ratus is guaranteed for a shorter period, usually 12 months. 
It seems to us that some arrangement should be come to 
between competing manufacturers to arrive at a uniform 
guarantee period and to adhere rigidly to this in giving 
publicity to their products. In the present state of the 
movement a guarantee which extends much beyond two 
years has little or no real meaning. We do not imply that 
the design and construction of electric cooking and heating 


believe that the matter is already engaging the attention of 
several members of this branch of electrical manufacture, 
and it will be mteresting to observe what conelusion is 
ultimately reached. We hope that in the meantime the ten- 
dency to run riot in the matter of extravagant. guarantees, 
particularly by some of the newcomers in this field, will be 
checked. There seems to be a singular lack of wisdom in a 
firm which still has a reputation to make offering to guar- 
antee products which are new and probably of untried 
design, and which have still to find and fill their place in the 
market. After all, a guarantee of any description carries 
little or no weight unless it has some years of practica] 
research and experience to back it. We should welcome the 
views of interested manufacturers, central-station engineers 


and contractors on the subject. 


The Physiological Principles of Heating and Ventilating.— 
In a lecture on this subject delivered at Bristol on Thursday, 
October 23rd, Prof. Leonard Hill, F.R.S., remarked that it had 
generally been supposed that all the bad effects of close crowded 
places were due to chemical impurity of the air, and that the 
air was contaminated by the exhalations of human beings, and 
that it became impoverished of oxygen. But what people 
always complained of was the heat and want of movement of 
the air. There was proof that the excess of carbonic acid in 
the air would only make people breathe a little more deeply 
and ventilate their lungs more fully. The oxygen in a crowded 
room was never diminished by more than 1 per cent., the cracks, 
crannies and pores in the room always sufficing to let fresh air 
in so that the oxvgen did not suffer a greater diminution. 
This diminution of oxvgen had no physiological effect whatever. 
In the famous Alpine health resorts there was a greater diminu- 
tion in the concentration of oxvgen owing to the attenuation 
of the air at higher altitudes. Therefore the chemical state of 
the air, so far as regards carbonic acid and oxygen, had nothing 
whatever to do with the discomfort which was felt in crowded 
and confined places, or with the healthful effect of open-air life. 
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ELECTRICITY SUPPLY IN AMERICA. 


The convener of Glasgow Electricity Committee (Bailie Wm. B. 
Smith) and the chief engineer (Mr. W. W. Lackie) have prepared a 
report on their recent. visit to Canada and the United States to obtain 
information as to the genera] arrangement and equipment of buildings 
for large power works, &c. They visited Montreal. Toronto. Niagara, 
Chicago, Pittsburg, New York, Boston and Schenectady. 

At Montreal the supply of electrical energy is obtained from three or 
four water-power stations many miles from the city. The most. recent 
and largest power station is that from Shawinigan Falls, 90 miles away. 
The generating plant. consists of three 20.000 n.r. sets, and the energy is 
transformed from 6,000 to 100,000 volts at the Falls. Tt is delivered in 
Montreal at 85,000 volts and. transformed down to I2,500 volts. At 
Toronto electrical energy is obtained from companies owning water- 
power works at Niagara Falls, 90 miles distant. ‘The energy is trans- 
mitted at 100,000 volts by overhead conductors. [tis transformed first to 
13,000 volts in sub-stations situated in the outskirts of the city, later to 
2.000 volts locally and thereafter to 110 and 220 volts: The distributing 
mains are practically all overhead, with transformers on the poles, ' 

The supply of electricity in Chicago is almost entirely in the hands of 
the Commonwealth Edison Electric Co. which provides electricity for 
private lighting and power, as well as the energy for operating the tram- 
ways and overhead railways. The municipality supplies the publie 
street lighting from a water-power station some distance from the city. 
There are three generating stations in Chicago, the maximum demand 
made upon them being 310,000 H.P. The consumption of coal is, roughly. 
3.000 tons per day. Electrical energy is generated at 6.500 and at 12.000 
volts. This is transmitted to 36 sub-stations where it is transformed 
down to low tension, in the centre area to continuous current and in the 
outlying districts to low pressure alternating current. A point of great 
interest in Chicago was the large number of storage batteries. 
are used entirely to mect the supply in cases of emergency or accident to 
the plant, and are capable of bearing the whole lighting load in the central 
part of the city for 20 minutes, which has been found to be the time re- 
quired to get farther machinery into commission. In Glasgow, with a 
population of about 1,000,000, the Corporation last year sold for private 
lighting and power purposes 66,000,000 units, which together with the 
30,000,000 units used for tramway purposes made a total of 96,000,000 
unit, In Chicago 800,000,000 units were sold last year. In. Glasgow 
last vear the revenue from current soll. for lighting aud power was 
£346,500, and the power expenses of the tramway department amounted 
te £161,000. or a total of £507,500. In Chicago the revenue for the same 
period was £4,000.000. 

In New York the supply of electrical energy is controlled by several 
companies, — The railways there are not allowed to use steam locomotives 
inside the city boundaries because of the smoke nuisance, Steam loco- 
motives are therefore taken off some miles out of the city, and electric 
locomotives used for taking the trains into and out of the terminal 
stations. In the case of Boston the supply is carried out by the Edison 
IHuminating Co. (lighting and power), and the Boston. Elevated Railway 
Co. (supplying energy for tramways and electric railways) The Elevated 
Railway Co. holds the record in America for economic coal consu pimtion, 
end the visitors were impressed by their elaborate attention to detail in 
boiler house equipment. 

Both in Canada and the United. States the deputation found. elec- 
tricity used on a more extensive scale than in this country. The fighting 
of the streets was entirely electric. Every hotel, warehouse and. shop 
used electric light only, and on a much more lavish scale than in this 


Not only were the large hotels brilliantly lit inside all day, but 
The most 


These 


country. 
at night many of them had thousands of lights outside. 


artistic schemes of lighting were in the large new railway stations in 
Ottiwa, Toronto, Chicago, Washington and New York. A large quan- 
tity of current is used in Chicago and New York for sky signs and for 
illuminating advertising hoardings. Electrically-propelled broughams 
are largely used. In Chicago there are over 3,000 of these, most of them 
being driven by ladies. Summarising the results of their visit, Bailic 
Smith and Mr. Lackie state that they have obtained full details of arrange- 
ments of several generating stations of the size proposed for Dalmarnock, 
and have got valuable information regarding the rapid firing of boilers, 
and consequently the quick generation of steam to meet sudden demands 
for lighting caused by fog and thunder clouds. They also obtained 
information regarding the protection of electrical machinery from serious 
overload, and regarding the operation of large power plants and methods 
for simultaneously kee ping in touch with all parts of the power house, as 
well as the sub-stations throughout the area of supply. Further, they 
were given information by companies having large experience as to the 
proper use of battery sub-stations once these have been installed, and 
they obtained valuable suggestions for the further development of the 
use of electrical energy for lighting, domestic and vehicular purposes, &c. 
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Electricity in Cold Stores.—The new cold storage building which is 
being erected by the Port of London Authority in Charterhouse- 
street. E.C.. will have warehouse accommodation for 80.000 carcases, 
and, in addition to a complete electric lighting installation. there 


will be seven clectric lifts and two electric conveyer. 


even deducting £700, which was the amount plaintiffs 
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Osram Lamp Litigation. 

On Friday Mr. Justice Astbury heard the case of the Osram Lamp 
Works (Ltd.) against the Yorkshire Incandescent Electric Lamp Co. ona 
motion for an injunction. Mr. Lange (for plaintiffs) said the motion was 
for an injunction to restrain defendants from infringing two patents that 
were the subject of an action. before Mr. Justice Warrington. — Defen. 
dants had now agreed to give an undertaking in the terms of the notice of 
motion. 

Mr. F. Froest (for defendants) said his clients were charged with 
infringement. 1t was true that they hade made a certain number of 
lamps, but they had not made the filaments which they obtained from 
manufacturers in Germany on the assurance that they did not infringe 
vither of the patents. When the question was raised by the commence- 
ment of the action at considerable expense defendants. went over to 
Germany to get the manufacturers to demonstrate to them the process by 
which the filaments were made under their agreement. The manufac- 
turers there flatly refused to do so. In these circumstances the defen- 
dants had absolutely abandoned the manufacture altogether, and they 
had no intention to further continue the manufacture of any lamps from 
squirted filaments. He was prepáred to give an undertaking in the 
terms of the notice of motion, and they would probably be able to settle 
the whole matter so that his lordship would not be further troubled with it. 

Mr. Lexar: The order might not be drawn up for 10 days, in order to 
enable us to make it perpetual. 

Mis Lorpsarp said the order could be made perpetual if the parties 
avreed, in the meantime the undertaking would be in the terms arranged. 


The Osram Lamp Works (Ltd.) v. Ostra Light Works was again men- 
tioned upon motion to Mr. Justice Jovee on Friday. Mr. Dunge now 
stated that both parties had agreed that the motion should stand aver 
without prejudice to plaintiffs’ right. to press the motion in case the 
negotiations now going on came to nothing. 


^ o———— msn a 


Cables Accessories Co. v. Wardle Engineering Co. 

On Friday Mr. Justice Joyce heard a motion by plaintiffs to rectify the 
register by the removal of a design for a form of electric light reflector. 
His ground for proposing to rectify was in anticipation, The design was 
registered in 1910, avd respondents brought. an action against them for 
infringement. The writ was issued on April 15, but respondents com- 
mitted suicide by craving leave to discontinue and now came the counter 
blast. He had. uncontradicted evidence of anticipation, and respon 
dents had written saying that they would not oppose the application. 

llis Lordship made the order as desired, 


Breach of Mining Rules. 

At Hamilton Sheriff Court. last week James McNeil, colliery elec- 
trician, of Wishaw. was charged with having failed (between March ED 
and April 16) to make a thorough examination of all the electrical appa- 
ratus in the Dalzell and Broomside Colliery (including the testing of carth 
conductors and metallic coverings for continuity) as often as necessary to 
prevent danger. 

An agent who appeared for respondent said he had advised him te 
plead guilty. It was explained that MeNeil had been an electrician for 
seven vears and his whole experience had been acquired in that pit. He 
had charge (without assistance) of the whole electrical plant, which in- 
cluded half a dozen coal-cutters, haulage engines and several miles of 
cables. During the past seven years there had never been an accident 
through any defect in the electrical plant. The continuity tests had been 
introduced by the new Home Office Rules, and the management had pro- 
vided a new apparatus for taking tests, Respondent, however, had not 
been satisfied. he had taken these tests correctly, and had not had the 
courage to enter them in the log book. He had now been properly 1m- 
structed in the working of the new apparatus, and was both making the 
tests and reporting them. . 

Sheriff SHENNAN said the penalty could not altogether be & nominal 
one, as the prosecution had been brought as a warning to others. A fine 
of £2, with the alternative of 10 days’ imprisonment, was im posed. 


Sunderland District Electric Tram ways (Ltd.) v. Newcastle-upon- 
Electric 


Tyne Electrie Supply Co. and County of Durham 
Power & Supply Co. 


On Friday Mr. Justice Sargant heard a motion in this action by which 
plaintiffs sought an injunction to restrain defendants from cutting off 
the supply of electrical energy to their tramways. - 

Mr. MarK Romer, K.C. (with Mr. Wheeler), on behalf of plaintiffs, 
said that he was asking his lordship to continue an injunction whic 
been granted ex parte and which had so far saved these tramways from 
being stopped. 

Mr. ManrELLLI, K.C. (for defendants), said that they had no desire 
whatever to stop plaintiffs tramways but they had been supplyme 
plaintiffs for a very considerable time with electric energy and had not 
got any payment for it. The question between the parties was Tea 1 
one of price, and plaintiffs had paid defendants nothing since January 
last though they had gone on taking their electrical energy from them. 
According to defendants? calculations plaintiffs owed them £1,800, and 

disputed that they 
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: been so for a long time, and he objected very strongly to Mr. Martelli 
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water. Messrs. Siemens have now ready reprint 542A, which gives 
full particulars and illustrations of this apparatus, and they will be 
pleased to supply copies on request. 

ENarNES.—"' Victor " and “ Vilvalle " oil, gas and petrol engines, 
of the horizontal and vertical types, are dealt with in list No. 31, 
which is being sent out by Messrs. W. A. Walker & Co., 38, Victoria- 
street, London, S.W. l 

ULTRA-VIOLET RAY WATER STERILISER.—The Westinghouse 
Cooper-Hewitt Co., York-road, King's Cross, London, N., have ready 
export list No. 53, containing particulars of their ultra-violet rav 
steriliser, giving an output of 130 gallons per hour. It is claimed 
that perfect sterilisation is obtained without imparting any taste to 
the water or removing the natural gases and salts from solution. 


owed, there would be still due and owing to defendants £1,100. If the 
injunction was to be continued he asked that there should be a speedy 
trial as it was not fair that defendants should be kept out of their money 
longer than could possibly be helped. On any footing they were entitled 


to £1,100. 
Mr. Justice SARGANT said he did not see how he could go on preventing 


them from cutting off thc supply unless they were paid for it. 
Mr. Romer said plaintiffs were anxious to pay for the supply and had 


making these remarks if the motion was not to be gone into. 
, Mr. MARTELLI said that if his lordship could see his way to give them 
an early trial the defendants were quite willing to go on supplying the 


energy until the trial. 

His LorpsuiP said he was prepared to hear the action before Christmas. 

Mr. Romer thought he would like to know more about the case before 
assenting to a speedy trial. It was an important question and one that 
ought not to be rushed on, and he suggested that the motion should stand 
for a week to enable plaintiffs to see defendants' evidence. 

On Mr. Martelli assenting to an adjournment, the motion was directed 


to stand over for a week. 
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BUSINESS NOTICES. | 


On the IOth inst. the head office of the Tudor Accumulator Co. 
(Ltd.) will be removed to 3, Central-buildings, Matthew Parker- 
street, Westminster, London, S.W. Telegrams: ‘Subconical Lon- 
don" ; telephone, Victoria 2,600. 

The Edison & Swan United Electric Light Co. notify that their 
telephone service at Ponder's End has now been supplemented by 
five lines, their number being now 520 Enfield (six lines). 

Edison Accumulators having been obliged to take larger premises 
have secured Nos. 2 and 3, Duke-street. and 1, King-street, St. 
James’. S.W., and in future these premises will be known as Edison 


Bankrupt's Telephone Rental. 


In the Court of Appeal, Dublin, last week a point arose in a case as to 
whether the Crown was entitled, in the case of bankruptcy of a telephone 
user, to recover the full amount of telephone rentals payable under agree- 
ments made between the bankrupt and the National Telephone Co. The 
Chief Registrar had ruled and Judge Boyd confirmed that as the debt did 
not accrue urtil after the bankruptcy the Postmaster-General could only 
claim under the Bankruptcy Act of 1872. The Postmaster-Gencral 
claimed that the amount payable under the contract was recoverable by 
the Crown in full, and the Appeal Court held that. as the Crown was not 


bound by the Bankruptcy Acts the debt was payable in full. 
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CURRENT TRADE LITERATURE. 


|Special reference is made toa numberof new lists in the Art Supplement 


pages of Ihis Section, | 


BAXENDALE BLECTRICAL Surpas. =A revised list (No. 1102) of 


Baxendale & Co.'s electrical supplies catalogue is now available on 
It con- 


application to the company at Miller-street, Manchester. 


tains particulars of electric light. and power accessories of every 
description, and includes the most. recent. types of ceiling roses, 
lampholders, switches. connecting boxes, wall- plugs and sockets; &c. 

TERMINAL BoxEs.— Án exceptionally fine example of the printer's 


art reaches us from W. T. Heuley's Telegraph Works Co, in the shape 
The illustra- 


of their latest, catalogue dealing with terminal boxes, 


tions have been carefully prepared. from actual photographs. and 
clearly show the details of the various patterns of clamps for wire and 
tape armouring and cone mounts for the lead covering of cables, 
The list covers terminal boxes for outdoor service, for indoor service. 
for d.c. and a.c. cables on both low and high tension. and also for 
Terminal boxes for telephone and multicore cables 
The dimensional particulars are set. out in 
The volume is a complete 


colliery service. 
are also dealt with. 
tabular form, and also the various prices, 
guide to the subject. of cable terminal boxes, 


ELECTRICITY Merers.—The Electrical Co. has ready its general 


catalogue dealing with every class of electricity meter which they 


supply. These instruments are of a variety. of types, and it. will 
probably be a difficult. matter for the prospective purchaser to avoid 
finding thc particular pattern of which he may be in need. One of 
the most interesting items is a portable dynamometer for testing any 
The parts of this are neatly made. and pack 


type of meter in situ. 
Complete testing boards for meters. 


up into a small carrying case. 
ac. and d.e.. are also made up and can be supplied to meet standard 


or specia] requirements. Copies of the list can be obtained from the 
meter department of the company, 122-4, Charing Cross-road. 
London, W.C. 

ALBA GLASSWARE -~The | B.F.-H.. Co... Mazda House. Upper 
Thames-street. London, B.C, has prepared a namber of neat folders 
dealing with this illumination material. and will supply these over- 
printed with contractors names and addresses. A pamphlet. deals 
with Alba ribbed bowls and spheres, The material is of translucent 
glass and resembles: pure white marble or alabaster, The makers 
claim that, by means of the special composition of this material, 
perfect diffusion of light with a iminium of absorption can be ob- 
tained. 

SEWING MACHINE Meters.—-An attractive pamphlet has been 
prepared by the British Thornson- Houston Co... Rugby, describing 
and pricing their domestic motors for A.C. and D.C. circuits for the 
driving of sewing machines. 

BoiLkR-FEED. Dise Water Mereers, -We recently deseribed 
Messrs, Siemens Bros, & Co. s boiler-feed disc water meters, for hot 


Building. 


There will be show room accommodation at the new premises for dis- 
playing the various tvpes of pleasure and commercial cars, and we are 
informed that vehicles (but more especially those for commercial pur- 
poses) equipped. with the Edison battery are making rapid. progress. 
Within the last. few days repeat orders have been received from users, 
including one from Messrs, Liberty for two more electric vans. 


Messrs, James Booth & Co. (Ltd.). Sheepeote-street. Tube and 
Rolling Mills, have appointed Mr. Alden as joint agent with Mr. 
Prideaux, The agency will be carried. on at 95, Hatton-garden, 
London, B.C., under the style of Prideaux & Alden. 


The Western Klectrie Co. (Australia) (Ltd.) announce that they 
have removed from Pitt-strcet to Hardt- building, Wynyard-square. 


Sydney, 
Ernest G. Todd and Ludovick A. Evans (trading as Clive & Co.), 
electrical engineers; High-street, Sutton Coldfield, have dissolved 


partnership. Debts by Mr. Evans, who continues the business. 


Fras. N. Ashdown and Chas. H. M. A. Vere (trading as Fras, Reade 
& Co.). electricians, 25, The Broadway. Church End, Finchley, have 


dissolved partnership, Debts by Mr. Vere, who continues under the 


old style. 

Patent Development.-—The proprietor of patents No, 24,702/1908 
and 24.708/1908, for “ Improvements in and relating to electric 
fusible cut-outs” and “ Improvements in seal fastenings,” desires 
to enter into arrangements for exploiting same in this country. 
Applications to Messrs, Haseltine, Lake & Co., patent agents and 
consulting. engineers, 28, Southampton-buildings, Chancery-lane, 


London, W.C. 

The proprietors of letters. patent No. 24.716/1905, relating to 
“ Wireless telegraphy," desires to sell the patent or to grant licences 
to British manufacturers. Particulars from Messrs. Boult, Wade & 
Tennant, patent agents, IHH and 112, Hatton Garden, London, E.C. 


The proprietors of patent. No. 25,167 /10 (relating to continuous- 
current dynamo machines) desire to make arrangements for working 


the invention in Great Britain. Particulars from Messrs, Brewer & 


Son, patent agents, 33, Chancery-lane, London, W.C. 

The Journal. — Part 222 of the * Journal” of the Institution of 
Electrical Engineers is now ready. price 5s. Particulars of contents 
are given in an wdvertisement, 

Lamp Patent Litigation. — From our advertisement. columns this 
week tt will be seen that the Osram Lamp Works (Ltd.) have com- 
menced proceedings against’ Popes Electric Lamp Co. (Ltd.) for 
alleged infringement of their patents, Pope's Lamp Co. notify that 
they are defending the action, and that they have already retained 
counsel. while they repeat that their indemnity to their customers 
against infringement continues to hold good. 

The British. "l'homsoen- Houston. Co, have also commenced an 
action against. the Preston. Engineering Co, for an injunction to 


| restrain the sale of tungsten drawn wire kunps manufactured. in 


alleged infringement of letters. patent Nos. 21.513 of 1906 and 
17,722 of 1911, and for damages. 
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BANKRUPTCIES, LIQUIDATIONS, &c. 


Ozonair (Ltd. ) is being wound up voluntarily, and Mr. T. S. Wederell, 


Balfour House, Finsbury-pavement, London, E.C.. has been ap- 
pointed liquidator. A meeting of creditors will take place on Nov. 


14 at 96. Victoria-street, London, S.W. 


the business are given on p. 198.) 


In connection with the voluntary liquidation of the Accessories 
Mfg. Co. (I.td.). London. notice is given that a meeting of the eredi- 
tors will be held at the offices of H. A. MeCann & Co.. C.A., 9-10, 


Prancras-lane. London, E.C., on Nov. 14, at 3 p.m. 

Deed of Assignment.—Claims under a deed of assignment executed 
on Sept. 30 by Thos. Osborn Morgan (trading as the South Wales 
Accessories Co.). electrical and general engineers’ merchant, Book- 
chambers. Aberdare, are to he sent by Nov. 14 to Mr. G. E. Corfield 
119-125, Finsbury-pavement. London, E.C. 
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ELECTRICITY SUPPLY. 
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EXTENSIONS. 


Bettws-y-Coed.—CGood progress is being made with the electricity 
supply scheme. and it is anticipated that the official inauguration 


will take place at the end of this month. 

Bispham.—On Monday the formal opening of the electricit 
works took place. 

Chorley.—The proposed application of the Lancashire Electric 
Power Co. for à provisional electric lighting order will be considered 
at a special meeting of the Council. 


Finchley.-—I'he L.G. Board have sanctioned. without local inquiry, 
the borrowing of £7,500 for mains (repayable in 20 years, and £6,000 
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for services (15 vears). 


Hackney (London).- Last week the County Council sanctioned a 
loan of £56,745 for extensions of the electricity undertaking. 

Of the amount sanctioned £2,716 (for sites) is to be repaid. within 60 
years, £6,532 for buildings within 30 vears, £31,150 for mains within 25 
years, and £16,350 for plant within 12 vears. 

Harrogate.— An unopposed inquiry was held list week into the 
Councils application for sanction to borrow £90,439 for extensions of 
the electricity undertaking. Evidence was given by Mr. J. Turner 
Taylor (Town Clerk) aud Mr Geo. Wilkinson (borough electrical 


engineer), 

Heywood (Lanes).- At the Board of Trade offices on Saturday the 
inquiry was resumed into the proposal of Bury Corporation to supply 
electricity in bulk to Heywood. Mr. Garnham Roper presided and 
the various parties were legally represented. 

Mr. James Ashworth, chairman of Heywood Electricity Committee, 
referred to negotiations with the Lancashire Electrie Power Co, for a 
supply of electricity in bulk, but said the question of scrapping the present 
Heywood electricity works was an open one, The Council were unani- 
mous that the proposed agreement with Bury Corporation would be far 
more advantageous to Heywood than that offered by the company, 
What was wanted was an amalgamation with some larger works such as 


The existing works at Heywood had done badly, and it was 


Bury. 
He estimated that 


desired to bring about a better state of things. 
2,000,000 units would be required annually by Hes wood. 

Mr. H. Lieoyp. K.C. (for Lancashire: Electrie Power Co.) said. the 
question at issue was simply whether the consent of the company to the 
agreement had been reasonably withheld. The company was a pioneer 
in the provision of clectricity for power, and if the public were to be asked 
to contribute money in order that enterprises such as that should be 
carried out they should be asked todoso upon fairterms. The offer of the 
company was fair and reasonable. 

Mr. €. D. Tarte, engineer and manager to the Lancashire Electric 
Power Co., said he did not see any possibility of the estimates viven by 
Bury being achieved, Bury were not in the habit of charging their own 
customers cost price, even though they were offering lieht to Heywood 
at that price. Jt was a new method of municipal trading to charge 
persons outside the municipality less than those within, 

Mr. N. KEEN (for the Corporation) said that. Bury Corporation Were 
the persons who were entitled to decide whether they could fultil that 


agreement without loss: but if Bury chose to incur a Joss for Heywood 's 


benefit, surely the company could not stop them 7 
The inquiry closed and dhe result will be made known in due course, 
Hoyland. - The Urban Council, which has obtained a provisional 
electric lighting order. has decided to make à canvass of the district. 


(Particulars of the registra- 
tion of a new company, with the same name, formed to take over 


Ilford.—The L.G. Board have sanctioned the borrowing of £6.565 
for mains, and £3,535 for services, with repayment in 25 and 15 
years respectively. 

A sub-station is to be erected at Goodmayes, and the estimates provide 
for a showroom with house over, and a battery and booster room at a cost 
of £1,438. With plant, &c., the whole cost will be £4,100. 


Ilkley.—The Urban Council have decided to apply to the L.C. 
Board for sanction to borrow £18.000 for carrying out an electricity 


scheme. 
Kendal.—4A supply of electricity is to be given to the Aynam Mills 

upon a guaranteed consumption of 8,000 units per annum for four 

years. 

London County Council.—On Tuesday sanction was given to 

Fulham Council borrowing £5,000 for extensions of their electricity 


undertaking. 
Lurgan.— The Urban Council have adopted an electricity supply 

scheme estimated to cost £12,000 and prepared by Messrs. John 

Woodside & Co. Application is to be made for a provisional electric 


lighting order. 

Macclesfield.—The New Electricity Co. (Macclesfield) are making 
good progress with the erection of their electricity works in George- 
street, and they hope to be able to supply electrical energy in Febru. 
ary. The directors are Messrs. H. Hirst (chairman). M. Railing and 
K. G. Byng. with Mr. A. T. S. Baron as managing director and engi- 
neer in chief, and Councillor W. R. Brown, J.P., of Macclesfield, as 
local advisory director. 

Maidstone.—The Council have applied for sanction to a loan of 
£4,000 for extensions of mains and services. 

Pickering. — l'he Urban Council have passed a resolution in favour 
of an electricity supply scheme prepared. by Mr. Pullan. of Brad- 
ford. but it is probable that a local company will be formed to carr: 
out the project. 

Todmorden.- -An inquiry will be held on the 17th inst. into the 
application of the Council for sanction to borrow £5,000 for extension 
of their electricity undertaking. 

Warminster. - Efforts are being made by the Council to obtain a 
supply of electricity from. Bristol. and it is probable that a sehem: 
involving the use of overhead wires, will be adopted, 

Wimbledon. Supplies of electrical energy are to be laid on to pre 
mises in Hill and Mansel- roads and The Broadwav for either lighting. 
heating or power at 2d. per unit for the first 12.009 units and Ud. p 
unit after The minimum consumption is 10,000 units. 

The Electric Light. Committee have authorised their chairman, vie 
chairman and borough electrical engineer to arrange for an exhibition of 
electrical cooking apparatus and demonstrations, to be held during thr 
present month in accordance with an offer from Messrs. Gillespie & Beales. 


GENERAL. 


Alteration of Electricity Supply Pressure.—'F he Northern Count 
Klectricity Supply Co. notify that they intend to apply for consent 
fo increase the declared pressure of the electrical energy supplied bv 
them in Morpeth, Ashington and New biggin. Cowpen and South 
Blyth from 230 to 240 volts. 

Derby..-The Electric Lighting Committee. recognising the 
necessity of a central showroom] for displaving fittings for lightin. 
heating and cooking. and as a central bureau of information on the 
Various uses of electricity. have secured premises at 3, Victoria: 
buildings. London-road. whieh are under the charge of Mr. WoL 
Webb, They will also be the headquarters of the canvassit? 
engineer, Mr. J. Hebb, "The premises were formally opened by the 
mavor(Ald. W. G. Wilkins) on Tuesday lastin the presence of a good 
gathering of Corporation officials and visitors. 

The woods displaved include fittings for electric lighting, and a special 
feature of these is to illustrate the indirect method of lighting. A large 
selection of radiators for warming rooms is on view. including the latest 
design of hot bar radiator, &e. ‘There is also a model electric kitchen. 
Although the electricity department have only recently taken up electric 
cooknig, over 60 consumers are (it is stated) how cooking by this metho l. 
and so satisfied are the Committee as to the future of this latest develop- 
ment of electricity that they have engaged the services of Miss Evans a 
a permanent lady demonstrator, 

Gloucester. —The electricity supply works and tramways are to be 
under the control of one Committee in future. and Mr. F. H. Corset 
has been appointed manager of both undertakings. . 

Hammersmith (London. )— Application has been made to the L.C. 
for sanction to borrow £125,500. for carrying out the coal storage and 
transportation scheme for the electricity works. 


Heston and Isleworth.---The salary of the electrical engineer P 
Poi. BH veroft) is to be increased to £125 per annum. rising by annua 


in order to ascertain the probable number of electricity supply con- 
| increments of £25 to a maximum of £500 per annum. 
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Manchester.—The Urban Council of Stretford have decided to 


oppose the Manchester Corporation Bill for powers to purchase the 
undertaking of the Trafford Power & Light Supply (Ltd.) and 


authorising the supply of electricity for lighting and power within 
the Trafford Park district. 


LIGHTING NOTES. 


Bath.—At the last meeting of the Corporation the Surveying Com- 
mittee recommended that in any street in which electric light mains 
were being laid the surveyor be instructed to have the gas lamps in 
such streets converted to electric lighting. the cost of converting each 
lamp being about £1. 15s. 

Ald. Bush drew attention to the fact that the proposal meant the con- 
version of 1,945 lamps and that it would involve a capital charge of £3,400. 
He, therefore, moved that the matter be referred back, but as there was 
no scconder the Committee's proposal was adopted. 

Morecambe.—The Council have instructed the borough electrical 
engineer (Mr. L. B. Hogarth) to prepare a scheme for the better 
lighting of the streets. 


Wimbledon.—A charge of 34d. per unit is to be made in future for 
electricity used exclusively or principally for lighting purposes at or 


on shop premises within the borough. 

Workhouse Lighting.— Ballymena Guardians have postponed con- 
sideration of an electric lighting scheme. The engineer to the 
Board (Mr. Brown) estimates that the scheme would effect a saving of 


£170 a year. 


POWER AND HEATING NOTES. 


Burnley.-— Electric driving has been adopted at the Corporation 
ice works and cold stores. 

Llanelly.—- A series of electric. cooking demonstrations and lec- 
tures have been carried out at Cwinbach Buildings under the auspices 
of the Llanelly & District Electric Light & Traction Co.. by arrange- 
ment with Messrs, Gillespie & Beales, the sole wholesale agents for 
the “ Tricity ^ electric cooker. 

The lectures were given by Mr. F. S. Grogan, of the British Electric 
Transformer Co., the makers of © Tricity " cookers. The lectures were 
viven to very attentive audiences during the week, and Mr. Grogan 
created general interest in bringing forward the claims of electric cooking 
to be the best, cleanest and most perfect method, and in demonstrating 
the excellent results which can be so easily obtained with the minimum 
of trouble by anyone handling the “ Tricity " cooker. 

Ilford.— -After December the charge for electric current for heating 
and cooking will be onc penny per unit. 


Willesden.— n future electrical energy will be supplied to electrical 
contractors for advertising purposes at the power mite of 15d. per unit, 
A supply of current. will also be given to Messrs. Walter Scott. & 
Middleton (Ltd.). the contractors for the new London Electric 


Railway extension, at, 13d. per unit. 


Wimbledon.—A series of demonstrations and lectures on cooking 
by electricity with “ Tricity " cookers has been given by Mr. F. N. 
Grogan of the British Electric Transformer Co., at 58. Hill-road. 
Wimbledon, during the week. The concluding lectures will be 
fo-dav at 3:30pm. and 7:30 p.m. The premises at which the 
demonstrations are being held is in the main road close to Wimbledon 


TRACTION NOTES. 


London County Council. - On Tuesday the Highways Committee 
reported that they were preparing a comprehensive scheme for the 
linking up and extension of approved traffic points of the present 
tramway system. but it. would not. be possible to present a complete 
scheme in time for submission to Parliament. in the Session. 1914. 


though they hoped to do so in the following session. 

The committee were now limiting their recommendations to certain 
schemes, which were either special in character or involved. but. little 
expenditure. The total lengths in single line of the new tramways now 
proposed was about & mile and i mile, and the total estimated cost. of 
construction and equipment £125,880. The new lines would be: (1) 
From Charles-street to a point. near. Ludgate-circus, via Farringdon- 
road and Farringdon-street.; (2) from the present terminus at Aldgate to 
Mark-lane Station, via Mansell-street, Tower-hill and Byward-street ; 
(3) from the present terminus at Aldgate to Aldgate Station; and (4) 
from Lee Green to Eltham. The estimates given do not include the cost 
of cars, car-sheds, &c. | 

The total length of the four routes is about. 6 miles. 

Heat. resisting Enamel.—Vhe Highways Committee also reported that 
experiments had been carried out with preservatives for treating plough 
bases, in substitution for the compound at. present in use, which is affected 
by heat and is inflammable, So far the most satisfactory results have 


been obtained from a special heat-resisting grey enamel supplied. by 


station. 
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‘Pinchin, Johnson & Co. (Ltd.), and it was resolved to treat all plough 
bases with the materials. | 

London Traffic Faellities.—Various reductions in fares on the 
London tube railways were made on the Ist inst., so as to correspond 
with the charges made by the omnibus companies and the L.C.C. 
tramways, 

Further improvements in the train services of the Great Northern and 
City Section are announced by the Metropolitan Railway Co. to come 
into operation on Monday next. In addition to reducing the time occu- 
pied by the journey between Finsbury Park and Mooorgate to 94 minutes 
in the morning, and between Moorgate and Finsbury Park to 10 minutes 
in the evening, the company intend to institute a service of non-stop 


trains. 
Considerable alterations have also been made in the fares and stages on 


the London Connty Council's tramways, substantial reductions of fares 
having been made in many cases. 

Metropolitan Association of Electric Tramways Managers.— A meet- 
ing of the members of this Association was held on the 31st ult., at 
the Municipal and County Club, Whitehall-court, Whitehall, S.W., 
when the following were present :— 

Messrs. Ullmann (East Ham), Bruce (L.C.C.), Coveney (Erith), Scho. 
field (Leyton), Harvey (Ilford), Moffet (West Ham), Hammond (Metro. 
politan Electric), Mason (S. Metropolitan) and Goodyer (Croydon), hon. 
secretary. Letters of inability to attend were received from Messrs, Fell 
(L.C.C.), Stokes (Bexley) and Bruce (Dartford). Messrs. Ullmann and 
Coveney were re-elected chairman and vice-chairman respectively, and 
Good yer re-elected hon. secretary. 


Rotherham.—Last week the Council decided to pull up the track 
of the present Fitzwilliam-road tramway and to lay down a double 
track at a cost of £23,857. 

The chairman and tramways manager have been asked to consult with 
representatives of the Sheftield Tramways Committee on the question of 
half- penny fares. 

South Yorkshire Tramways.—The Urban Councils of Wombwell. 
Wath-on-Dearne, Bolton and Thurnscoe are combining for the 
promotion of a scheme for the construction of electric tramways to 
connect their various districts and also for establishing electricity 


supply. 
It is proposed to start the new tramway at the Barnsley end in Don. 


caster-road, and carry it, via Stairfoot, to Wombwell Town Hall. Here 
a branch tramway will run east to Low Valley, terminating at Stoncy- 
ford Bridge. From Wombwell the route is continued through Brampton, 
Bierlow and West. Melton to Wath, and here also a branch tramway is 
proposed by way of Sandvgate to Swinton, to join with the Mexborough 
and Swinton tramway system. From Wath one line will run north through 
Bolton and Goldthorpe to Thurnscoe, and another in an easterly direc. 
tion, via Staithes. to Manvers Bridge, whence, to the left, an alternative 
route to Bolton is possible, while to the right it is proposed to obtain 
powers to connect with High-street, Mexborough, over a portion of the 
trolley omnibus route of the Mexborough & Swinton ‘Tramways Co. Mr. 
Stephen Sellon, of Westminster, is consulting engineer for the scheme, and 
the promoters also have the advice of Mr. J. B. Hamilton, of Leeds. 
Mr. €. H. Oxley is chairman of the joint board, and Mr. J. L. Hawks- 
worth, of Bolton-on-Deame, clerk. For the tramway part of the scheme 
application is being made for a Light Railway Order. 


Trailer Cars.-- In regard to the application of the Aberdeen Subur- 
ban Tramway Co. for permission to run trailer cars, the Board of 
Trade have intimated that they see no sufficient reason to object to 
the use of trailer cars on tramways as proposed. provided suitable 
arrangements for turning are made at the Woodside and Mansticld 
termini. 

Tyne Tunnel Scheme.— A new company has been formed to revive 
the scheme for connecting North and South Shields by means of a 
tunnel and an electric railway. 

It will be remembered that in 1902 a bill authorising a company to 
construct. a tube was passed, but the scheme was abandoned. Nome years 
later another attempt was made to obtain the necessary support to enable 
the promoters to carry out-the work, the N. E. R. Co. and the Corporation 
of South Shields and Tynemouth being asked to take up debenture stock. 
This scheme also fell through. The promoters will have; however, the 
use of the plans prepared by the late Mr. C. H. Gadsby, the gormer 


engineer, 


TELEGRAPH AND TELEPHONE NOTES. 


Hospital Telephones.--The Metropolitan. Asylums Board have 
accepted the tender of the Electric Contracts & Maintenance Co. (at 
£32. 10s.) for the installation of temporary fire alarm and telephone 
systems at the Lower Southern Hospital. 


Radio-Telegraph Notes. — It is announced that a group of English. 
French and Portuguese financiers is endeavouring to obtain a con- 
cession from the Portuguese Government for improvements at Horta, 
Faval, Azores, which will include a radio-telegraphic station with a 


2,000 miles range. Horta is a great. Atlantic submarine telegraph 
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The following is an abstract of the scheme agreed to by Prahran and 


Associated Companies’ system, the Commercial Cable Co. and the | Malvern Councils forenlarging the sphere of the trust which constructed 


Teutech Atlantische Telegraphen-gesellschaft have important stations. 
The first radio message between America and Siberia was des. 


patched from Alaska to its Siberian destination on Wednesday last 


U.S.A. and Russian 


week. Communication was between the 
Governments. | 
. The programme for 1914 of the Russian Central Administration of 
Poste and Telegraphs provides for the erection of radio stations as 


(Kamchatka), radius 1,000 miles; at Sredne-Kolmynsk, radius 
535 miles; islands of Sakhalin and Solovetz, each with a radius of 
200 miles; at the settlement of Obdorsk, on the River Obi, radius 
670 miles ; at Krasnovodsk, for the improvement of communication, 
with Turkestan, radius 200 miles ; at Abo and Poti, for communica- 
tion with vessels, each with a radius of 400 miles : and at Skobolevsk, 


radius of 400 miles. | 
Mr. F. Hope-Jones, president of the London Wireless Society, is 
reported to have stated that when the British clock and watchmakers: 
have applied for licences for radio installations, for which a fee of one 
guinea has to be paid by amateurs and others for experimental pur- ! 
poses, an additional fee or tax was demanded by the Post Office on 
the ground that the watch and clockmakers were using the licence 
for trade purposes. These applicants have been asked to deposit a 
fec of £2. 2s, in addition to the licence fee. It should Fe added that 
the British Government has taken no share in the organisation and 


| 
transmission of time signals. | 


NIMIUM 
= EMPIRE NOTES. = 
A UIIINUUHIIAI 


Australasia:-—Sydney Electric Tramways.—TVhe Government tram- 
way system of Sydney comprises 142 miles of track on the overhead | 
trolley system at 600 volts, The rolling stock consists of 1.315 pas- | 
senger and service cars. of which about 950 are in operation daily. 
The power supply is generated in two power houses, The one at 


| 

follows: At Markov, on the Anadyr, radius 200 miles; at Tigila | 
| 

| 


ILU 


eed 


MINI 


: Ultimo contains five 5.000 kw, turbo-alternators. one 1.500 kw. turbo- ; 


ulternator, and one 1.500 kw. engine-driven alternator. generating 
three-phase current at 6.600 volts. 25 eveles, "The other power house. 
now in cowe of erection at White Bay, contains at present one 
7.000 kw. turbo-alternator, and foundations are being constructed 
for four additional 7.000 kw. units. of which three are on order. | 
The * Australian. Mining Standard " says: The Mount. Pleasant Co. 
(Wollongong, N.S.W.) are. @bout to instal additional electrical plaut. 
It has been suggested that the colliery should. supply current to Wollon- 


gong Council, 
The Victorian premier, Mr. Watt. has decided to procecd with the pre- 


paration of the Order-in-Council authorising the construction of an elec- | 
tric tramway from Clifton Hill, through Richmond to Prahran (3-9 miles 
in length) so that there will be no delay in obtaining the assent of Parlia- | 
ment. after Melbourne Council have agreed (as the other Councils con- 
cerned have already done) to guarantee the Melbourne Tramway Co. 
against loss due to the com pletion of the new Jine in the company’s under- 
taking. Mr. H. S. Dix (engineer and manager of Prahran and Malvern 
‘Tramways Trust) estimates the capital cost of the projected tramway at 
£115,270 and the annual net surplus at £3013. 

The proposals pot before the Tasmanian Government by the Hydro- 
Electric and Metallurgical Co, as the basis on which the company’s present | 
financial difficulties might be relieved by the Government, were cousidered 
by the Ministry, but the terms proposed by the company were not con- 
sidered satisfactory, The Government. drafted the following: proposals 
which were accepted. by the directors: The Government to advance to 
the Hydro. Electric Co, all sums required to complete the power works, 
aud pay interest on the debentures, and also £46.000 to ereet carbide and 
metallurgical works at. North West. Bay; and transmission wires from 
Hobart power station, Three months after the completion of the works 
the Government to have the right to vive six months’ notice of intention 
to exercise the option of purchase : during the currency of the notice the 
company to have the right to repay the money advanced. with $5 per 
cout. interest, 1f the loan is not repaid. the Government is to purchase 
at an amount equal to 17s. 6d. in the £1 on the shareholders? money 
ajral y expended (about £46,000), the purchase not to include the carbide 
and metallurgical works, but the purchase money to be utilised in paving 
off the loan fo the company on the carbide and metallurzical works. | 
[f the Government purchases the Hydro. Electric works, it undertakes to 
supply the company with from 35.000 to 20,000 Hoar at £2. 10s. per n.r., 
the amount supp Ded not to exceed half that available. ' 

A poll of the ratepavers «f Colac (V.) has resulted in a large majority 
of votes in faconr of the India Rubber, Gutta Percha & Telegraph Works 
Co. being allowed to obtain the Order-in Council to establish. electric 


light and power works in the town. 
Nydney Council recently referred bach for further report the recom- 


mendation of the Electric Light Committee to borrow £200,000 for the 


electric lighting undertaking. i 


and has managed the original tramways between those suburbs, and has 
since undertaken the same task f r many new ventures in contiguous 
districts : The trust to be enlarged so as to include Hawthorn and Kew 
Councils. All existing tramways to be taken over, of constructed as trust 
lines. The tramway from St. Kilda-road, Melbourne, to Burke-rosd, 
Malvern, to be constructed before the end ef 1914. If requested by St. 


` Kilda and Caulfield Councils, à tramway from the intersection of Glen. 


huntly-road and Brighton.road to Barkly-street, St. Kilda, to be con. 
structed. For the vears ending Sept. 30, 1914, 1915 and 1916: Prahran 
Council to receive £2,000 out of the profits each year before any distri- 
bution is made amongst the other ( ouncils. A distributi: n then to be 
made amongst the other five Councils, on a car-mileage basis, in the 
proportion that £2,000 paid to Prahran Council bears to the car-mileage 
run in that citv. The surplus (if any) to be divided amongst the six 
Councils on à car-mileage basis. After Sept. 30, 1916, the profita to be 
divided between the six Councils in proportion to the car-miles run in 
each municipality. The scheme was to come into operation on Oct. |, 
1913. 

In a recent speech in the Victorian Legislative Assembly on the bill “ to 
create and equip a new municipal organism within the metropolis for the 


| discharge and development of many important functions at present either 


dormant or in the hands of various local governing bodies," the premier, 
Mr. Watt, said the Government did not propose to do anything móre to 
the municipalities of the metropolitan arca than to take certain functions 
from them and give them to the metropolitan Council. The construction 
and control of tramways was perhaps the greatest function which the 
Council would undertake. The bill provides that no Order-in-Council is 
to be passed after the Council's first meeting day for the construction of 
any tramways within the metropolitan area. The Council would have 
the exclusive right to construct and operate within the municipal arms 
such tramways as would be authorised by Parliament. Melbourne tram- 
way Co. is to go out of business whenever it is bought out. or whenever 
its lease expires, The Council will then also absorb the Melbourne Tram- 
way Trust. No municipality can claim compensation for good will or loss 
of any profits from tramways, though those profits will be divided 
amongst the. people of the whole metropolitan area, Arrangements ar 
to be made with the Railway Commissioners to take over the St. Kilda- 
Brighton tramway. Mr. Watt declared himself in favour of munici- 
palising rather than nationalising the tramways, and said there was 
difficulty in separating the metropolitan from national interests. Power 
will be viven to the Council to control motor bus traffic and it will have 
the right to prescribe the routes and areas in which motor buses might not 
run, If not. properly controlled the motor bus traftic would be a serious 
menace to the tramway interests of Melbourne. ‘Phe Council is to be 
empowered to construct works and supply electricity for public and pri- 
vate purposes within the metropolis, and it will be entitled to obtain 
Orders under the Electric Light and Power Acts for any part of the metro- 
polis not already covered by an Order. Existing franchises may be taken 
over from time fo time, while no new Orders-in-Council will be granted 
withont the Council's consent. The Government wan ed to make the 
council the sole electric light and power undertaker for the metropolitan 
area but it would also have the right to supply gas. In regard to both 
gas and electric lighting the Council would have power to install fittinzs 
but would not be given general trading powers, Municipal gas coner 
may be taken over on the same terms as electric light undertakings ah 
the amount of com pensation will be in the discretion of the Court 


FOREIGN NOTES. 


Japan. —It ix stated in the local Press that Tokyo municipal autho- 
rifies are to be asked shortly for permission to construct au elevate 
mono-rail tramway. just. over a mile in length. to connect the dis- 
triets of Uyeno and Asakusa. Tokyo. | 

Mexico. 1t is announced that the "luspango power station of the 
Puebla Tramway Light & Power Co. commenced to supply electrica 
energy to Pucbla on the 24th ult., and that 17.000 additional hore- 
power is now available for supply to Puebla and district. and to Vera 
Cruz 

The transmission line to Vera Cruz will, it is anticipated, be completed 
by end of the year. ‘The only damage suffered by the company's property 
has been the continued interruption of one transmission line M a 
inountainous district. whieh has been on four occasions cut. by bandits. 
and which cannot at present be safely reconnected, This involves A 
temporary montbly loss of revenue of 815.000 (Mexican). 

Norway.—-A new power station is being built by the mills at the 
Tistafos, on the Tista River. which will generate electricity for all the 
mills in the neighbourhood. : 

At Skaauingfos, work has been commenced on a new paper mill, and 
another mill is to he built in the near future at. Porsnes, Communications 
in regard to these matters should be addressed to the British Vice-Con- 
sulate, Fredrikshald. Norway. (In all Norwegian Government contracts 
a preference of from 10 to Ts percent, (sometimes more) is given to Or: 
Wertman manufacturers). 

Spain.— l'he Gibraltar telephone service is to he connected with 
the Spanish telephone system at La Linea, which will enabl: 
Gibraltar to communicate with most of the principal towns in Spi. 
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MISCELLANEOUS NOTES. 


Classification of Merchandise.— Under the Railway and Canal 
. Traffic Act the Board of Trade have made the following additions to 


the maximum rates and charges for merchandise traffic :— 
Clause 3.— Electric stoves and heaters, c.i. or steel, 
Clause 4.— Electric stoves and heaters, c.o.h.p. 


Clause 5. —Chemical and physical apparatus for technical, instructional 


and research work, e.o.h. p. 


Fatality.—At the Mary Pit (Lochore), of the Fife Coal Co. on 
Friday last a roadsman named Wm. Laurenson came into contact 


with an electric cable and received a shock which caused death 


Inquest.— On Tnesday an inquest was held at Old Hill on Frederick | 


Henry Clarke, carpenter and electrician, who was found dead at the 


Empire Theatre, Cradley Heath, on Saturday evening. 


It was stated that Clarke had been employed at the theatre for only a 


week, and had performed his work in a aoa manner. 
missed at seven o'clock on Saturday evening. when 
on the stage ready for the performance. 


He was 
e should have been 
He was found lying on his face 


in the stoke-hole, His left hand had an electric lamp in it; the lamp 


was alight ; the voltage of the electric current was 200. 


Medical evidence was to the effect that artificial respiration was tried 


for 40 minntes without snecess. 
was found on the left hand and chest. 
rigid and contracted, 


On a post-mortem extensive burning 
The muscles were extremely 
The burns were insufficient to have caused death ; 


but the condition of the man was consistent. with death from electric 


shock 


insulation. 


Witaes:could not say whether the shock was caused by defective 
He suggested that à warning should be issued by the elev- 


trical authorities with regard to the use of electricity. One of his 
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Arc Lamps. 


^ 


HawMERSMrTH (London) Borough Council invites tenders for 


the supply of Are Lamps. suitable for fixing on consumers’ 
premises, The lamps must be arranged to work two in series 
on single phase, 50... 100 volts. Particulars from the borough 
electrical engincer, Mr. G. G. Bell, and tenders must be delivered 
to the town clerk. Mr. Leslie Gordon, Town Hall. Hammersmith. 
by 4 p.m. of Friday, Nov. l4. See an advertisement. 

Rotary Converter Set. 

Tenders are invited by WOLVERHAMPTON Corporation for the 
supply and erection of one 1.000 kw. Rotary Converter Set. 
Specifications and forms of tender from the chief engineer and 
general manager, Mr. S. T, Allen. Commercial-road. Wolver- 

` hampton, to whom tenders are to be delivered by noon Nov. 24. 
See also an advertisement. l 


Public Lighting. | 

Tenders are invited by AnERAYRAN Urban District Council 

for the preparation of plans and estimates of the cost of lighting 

the town with electricity. Tenders, to the clerk (Mr. B. C. 
Jones), by Nov. 18. See also an advertisement. 


Electric Railway Material. 

The Agent-General for Victoria is prepared to receive tenders 
for Track Feed Boxes (including Signal Transformers, Switch- 
gear and Accessories), Track Resistances, Impedance Bonds, 
Track Relays and Relay Boxes, for use in connection with the 
signalling on the MELBOURNE Suburban Railways. Specifica- 
tions and forms of tender, onand after Nov. 10, from the Agent- 
General, Melbourne-place, Strand, London, W.C., and further 

information from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S.W. Tenders to the Agent- 
General by noon, Dec. 22. See also an adverli«ement. 


Telegraph and Telephone Material. 

Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms, Specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 
tn an advertisement, : 


Boilers, Coal and Ash Handling Plant, &c. \ 
MANCHESTER Electricity Committee require tenders by 
10 a.m. Nov. 28 for supply and erection at Stuart-street genera- 
ting station of two Water-tube Boilers, and Superheaters, 
Economisers. Coal Chutes, Ash Convevors, Pipe Connections, 
Additional Stoker Shafting and Clutches and Pneumatic Ash 
Handling Plant, ' 


| 


W.C.. announce that they have published 
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assistants had a slight shook some time ago in replacing an electric 


——M 


lam p. -" 


a 

Mr. Garvir, chief inspector of factories, said it all depended on the 
way in which the lamp was held. A person might hold the lamp 100 
times without any trouble, and on the next he would meet with a shock. 

The Coroner said it was dangerous to handle the electric globes whilst 
the current was on. That accident might serve as a warning and cause 
people to be more careful in future. 

The jury returned a verdict of accidental death. 

Local Government Returns.—The summary of the local taxation 
returns for 1910-11 was recently published. 

Apart from loans the 25,614 authorities concerned were responsible for 
a total expenditure of £129.416,957, against £125,809,572 in the previous 
year and £44,053,904 in 1884-5. The revenue from gas, water and elec- 
tric light supply undertakings and tramways and light railway under- 
takings was £26,043,782. 

New Book.—'l'he Marconi Press Agency, Marconi House, Strand, 
* Technical Instruction 


for Witeless Telegraphists.” price 3s. 6d., post free. The book is 


| intended to be a text-book for students. prospective operators and 


amateurs, and contains. a complete eourse for. the Postmaster- 
General’; certificate. | 
Unemployment Insuranee.— The Umpire has decided that contri- 
butions are payable in respect. of :— M 
Workmen employed by ironmongers, and engaged wholly or mainly in 
repairing fixtures in buildings, such as gas fittings, electric light or bell 


wires, &c. " 
The Umpire has decided that contributions are not payable in respect 


of workmen engaged wholly or mainly in the installation and maintenance 
of telewriters. 


ll 


ies 


DUI 


Metal Filament Lamps, Motors, Fuse and Service Boxes, Fittings, &c. 
GRIMSBY Corporation invite tenders for the supply of Metal 
Filament Lamps. ] n.r. to 15 n.r. c.c, Motors and Motor Panels. 
House Fuse. Boxes and Fittings. Service Boxes (lead) and 
Fittings, Specifications, &c., from the borough electrical engi- 
neer, Mr. W. A. Vignoles. Tenders by first. post. Thursday, 
Nov. 13. 
Electrica] and General Stores. 

DvBIaN. UurrED Tramways Co, 1896 (Lrp.) invite tenders 
for the supply of General Stores. including Car Fittings, Iron. 
Steel Castings. Oils, Paints. Glass. Lronmongery. | Electric 
Supplies. &c.. for the year ending Dec, 31. 1914. Forma of 
tender, &c.. can he obtained and patterns seen at the Necretary's 
Office, 9. Upper Sackville-street, Dublin. Tenders (addressed 
to the Chairman) by Nov. 17. 

The Port or LONDON AUTHORITY require tenders by 10 a.m. 
Nov. 15 for 12 months’ supply of Are Lamp Carbons, Carbon 
Filament Lamps, Metals. &e. Specifications from the Stores 
Superintendent. 106, Fenchurch-street, London, E.C. 

The Yorkshire (West Riding) Electric Tramways Co. (Ltd.). 
WAKEFIELD, require tenders by 9 a.m. Dec. 5 for 12 months 
supply of Electric Lamps, Fittings, &c., Cables and Wires, 
Insulating Materials, Compound, Overhead Fittings, &c. 
Schedules from the Central Offices, Belle Isle. Wakefield. 


| Turbo-alternator, Water-tube Boiler, Coal-handling Plant, &c. 


Brprorp Corporation invite tenders for the supply. delivery 
and erection of one 1,000 kw. Mixed-pressure Turbo-alternator 
with Exciter and Testing Plant, one Water-tube Boiler with 
Mechanical Stoker and Coal-handling Plant. Specifications, 
&c., from the borough electrical engineer. Mr. W. L. Phillips, 
and tenders by noon of Nov. 12 to the Chairman. Electricity 
Committee, Electricity Works, Cauldwell-road, Bedford. 


Turbo-Alternator. Condensing Plant. &c. 


WOLVERHAMPTON Corporation want tenders by noon Nov. 9 
for supply and erection of 4.000 kw. Turbo-alternator. Con- 
densing Plant and Auxiliaries. - "pecifications, &c., from Mr. 
S. T. Allen, Electricity Offices. f 


Flame Arc Lamps. 


WARRINGTON Electricity and Tramways Committee want 
tenders by noon Nov. 12 for supply of Magazine Flame Arc 
Lamps. Specification, &c., fron: the Borough Electrical and 
Tramways Engineer. | 


| Diesel Engine Set. 


Ruvr Urban Council require tenders bv Nov. 19 for the 
supply of a 150 kw. Diesel Engine Set. Specifications from Mr. 
E. H. Wright, Electricity Works, Rhyl. | 
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lation of Electrically-driven Sewage Distributors at Dalmarnock 
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Tramears. 

BounNgMOUTH TramwaysI Committee require tenders by 
Nov. 17 for supply of 10 bogie Electric Tramears. Specitica- 
tions from the General Mamager. Tramways Offices. Bourne- 


mouth. 


Wiring and Fittings. 
Lonpon County Council require tenders by 11 a.m. Nov. 12 


for Electrical Installations at Colebrooke-row special school 
(about. 95 lighting points) and the County Secondary School. 
Chelsea (about 180 lighting points) Specifications from the 
Chief Engineer. Spring Gardens, S.W. 

LoNboN County Council require tenders by 11 a.m. Nov. 26 
for an Electrical Installation at the Hammersmith Trade School 
for Girls (about 140 lighting points). Specitications. &e... from 
the Chief Engineer. Spring-gardens, S.W. 

Tenders are invited for the supply and delivery of Electric 
Fittings required for the town hall and municipal buildings, 
JOHANNESRURG, Specifications; &c., from the offices of the 
London Agents of the Johannesburg Municipal Council. Messrs. 
E. W. Carling & Co., St. Dunstan' s- buildings, St. Dunstan’s-hill, 
London, E.C. Tenders to the Town Clerk. Municipal Offices, 
P.O. Box 1,049, Johannesburg, by noon Nov 24. 

BRADFORD Education Committee require tenders by 9 a.m. 
Nov. 15 for an Electrical Installation for the Technical College. 
Specification, &c.. from the City Architect. 

Tenders ure required by Nov. 24 for Electric Wiring and Fittings 
for a new ward at the County Asylum, Bain, near Liver- 
pool. Specifications, &e., from the Clerk and Steward at the 
Asylum. 

Tenders are required by Nov. 15 for Electrie Lighting. &¢., at 
the Working Men's Club, Alexandra-road, Swansea. Speci- 
fication, &c., from Mr. H. K. Benson, Metal Exchange. Fisher- 
gate-street. 

Arc Lamp Instailation Work. - 

BATTERSEA (London) Council require tenders by noon Nov. 13 
for installing Are Lamps and Metallic Lanterns on consumers’ 
premises, during one year. Specification. &c.. from the klec- 
trical Engineer, Lombard-road, Battersea, S.W. 

Motors, &c., for Sewage Works. 


GrAsaoW Corporation want. tenders by Nov. 24 for an instal- 


sewage works Specifications, &c... from the Publie Works 
Office, City Chambers. 64, Cochrane-street, Glasgow, 
Electric Railway Construction. 

The Junta Geral of the district. of Ponta Delgada, Saint 
MICHAEL'S, Azores. are opening a competition for the construc- 
tion and exploitation of an Electric Railway between Ponta 
Delgada and the Valley of the Furnas and Ponta Delgada and 
the town of Ribeira Grande, Conditions of contract, &c., may 
be inspected at the Portuguese Consulate, 6, South-street. 
Finsbury, London, K.C.. and at the offices of Messrs Wm. 
Hooton & Yates, 12, Fenchurch-street, London. K.C 

Overhead Electrical Equipment and Transmission Mains. 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for the Overhead Electrica] Equipment and Permanent 
Way and Overhead Transmission Mains, in connection with the 
scheme for the electrification of the Melbourne Suburban Rail- 
ways. Specification and form of tender from the Agent- 
General for Victoria, Melbourne-place, Strand, W.C. Further 
information from the consulting engineers, Messrs. Merz & 
McLellan, 32, Victoria-street, S. W. Tenders by noon Nov. 15. 

Turbo Pumps, Motors, Piping, &c. 

Tenders are invited by the HasriNas (New Zealand) Council 
for supply and erection of two sets of high-lift turbo pumps and 
electric motors, with piping. &c. "Tenders by 4 p.m. Dec. I8 to 
the Town Clerk, from whom specifications may be obtained. 

Switchboard and Accessories. 

WELLINGTON (N.Z.) Electric Lighting Department require 
tenders by 4 p.m. Dec. 11 for supply of a Switchboard and 
Accessories. Specification, &c., may be obtained from the 
Tramways and Electrical Engineer, Harris-street, Wellington, 
or seen at 73, Basinghall-street, London, E.C. 

Street Lighting. 

CHRISTCHURCH (N.Z.) City Council require tenders by noon 
Jan. 5 for Incandescent Electric Street Lighting System, in- 
cluding underground and serial cable, 10 constant-current 
trausformers and control panels, 1,950 metal filament lamps with 
reflectors, 4 miles of flexible steel span wire. and 5.500 porcelain 
insulators. Specifications, &c., may be obtained at the Town 
Clerk's office. Town Hall, Christchurch, N.Z., or may be soen at 


the Board of Trade, 73, Basinghall-street, London, E.C. 


Geo. Sands & Son, £12, 867 ; 
£9,963; John Thompson, £14,453, and E. C. & J. Keay, £14,301. 


— | 
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Lonpon County Couxcir.— The Highways Committee have accep- 
the tender of the Société Anonyme Usines et Acieries Allard, 
(through their London agent, J. Ghion) (lowest tender) for 200 cast- 
steel driving wheel centres for electric cars at 24s. 6d. each (15 
tenders received. Four of the tive lowest were foreign ones, and one 
tender was not to specification, The lowest eight tendens according 
to specification were £1. 17s. 6d., and the highest £26, 10s.). 

HasMMERSMITH (London).~-The following tenders have been 
received by the Borough Council for the erection of coal storage and 
transportation plant at the electricity works :— 

Coal Storage Tanks.—J. Mowlem & Co. (recommended jor acce planec). 
£10,393: British Construction Co., £9,846 and (ferro concrete), £6461 : 
Westwood & Wrights, £10,426: Firth Blakeley Sons & Co.. £10,793 
Geo. Wimpey & Co., £10,973; Dick, Kerr & Co., £11,120: Braithewaite 
& Kirk, £11,171; Fraser & Chalmers, £11,175; A. N. Coles; SHAH: 
Wilson Lovall, £13,432 and (ferro concrete) 


li 
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Coal Hoppers, Weighing Machine and Miring Tank at Chancellor's 
Wharf.—Vraser & Chalmers (recommended for acer planee), £731; Spencer 
& Con £12530; Mechan & Sons, £698: and New Conveyor Co., £820. 

Pumping Plant at Chancellor s Wharf and Electricity Works. —'iwynnes 
Ltd., (recommended. for acceptance), £922 ; Fraser & Chalmers, £098: 
Spencer & Co., £1,095 > Jas. Russell & Sous, £1,605 and £813. 

Electric Crane, Bail Track and Conceying Plant,—Fraser & Chalmers 
(recommended. for acceptance), £2, 429: Npencer & Co, £4,367, Cowan. 
Sheldon & Co. (crane only), £1,400; Mecham & Sons, £2,970: New 
Conveyor Co, (conveying plant only), £750. 

Pipe Work, de,—British Mannesmann Tube Co, (recommended for 
acceptance), £1,407. 108, : Fraser & Chalmers, £1,639; Spencer & Co. 
£2,445, 

BERMONDSEY (LoNpowN).-— Eight. tenders were received by the 
Borough Council for a supply of feeder panels, and the lowest. that 
of the Universal Electrical Co, (at £87. 10s.) has been accepted. 

The Record Electrical Co. quoted £104. 3s. (voltmeters £2. 10s, each 
extra): Eckstein Heap & Co., £123 ; General Electric Co., £125 ; Johnson 
& Phillips, £H: Electrical Apparatus Co, £168; Crompton & Co. 
LIT (voltmeters £2. 75 eachextea): Siemens Bros. Dynamo Works, £172. 

The Council have also accepted a quotation from the Reason Mfg. Ce. 
for demand indicators for feeder pillars as follows :—'Two of 150 amperes 
at £5 each; two of 200 amperes at £5. 7s. Gd. each; and two of 300 
amperes at £6. 2s. 6d, each, 

LeEYTON.-—Fifteen) tenders have been received hy the Urban 
Council for the supply of a mile of 0405 single-core cable. the amount 
ranging from £130 (quoted. by R. R. Todd). to £210, 10s, 10d. quoted 
by the General Electric Co, and Pirelli Limited, The lowest tender 
has been accepted, 

ABERDEEN, —The tender of the Brush Co, has been accepted for the 
supply of six new tramcars and that of the British Westinghouse Co. 
for controllers and electrical equipment. 

Wim BLEDON,—The tender of the Foster Engineering Co. (at £62) 
for the supply of a 75 kw. transformer. and that of the British Elec 
tric Transformer Co, (at £52. 12s. 6d.) for a 50 kw. transformer have 
been accepted by the Council. 

TRAIN LaoniNco.— The Metropolitan. Railway Co. have placed à 
contraet with the Edison & Swan Co, for incandescent lamps for the 


following year. 

MELBOURNE (Vicroria).-~The City Council have accepted the 
following tenders :— 

Johnson & Phillips, cables, £2.929: India Rubber, Gutta Percha & 
Telegraph Works Co., six ventilating fans, £307. 

Commonwealth Contracts.— The following tenders have been accep 
ted by the Australian Government Departments :—— 

Department of Home Affairs.—(G. Weymouth Prop., power generating 
plant, North Head Quarantine station, £1,404. gc son 

Postmuster-General s Dept... Victoria.— British General Electric Co.. 
three information clerks’ desks £460, one observation clerk's desk £200. 
two ditto £100 each, 300 tell-tale circuits 2s. 6d. per circuit, 100 ju 
10s. 4d. per doz., 225 ditto 8s. per doz.. 1,200 ditto 6s. 10d. per doz., wm 
ditto Is. td. cach ; Stewarts & Lloyds, 820 g.i. pipes ds. 10d. each, 41 
ditto 8s. Id. each, 110 ditto 10s. 10d. each, 16 ditto 12s. 6d. each, 200 i 
bends Is. 6d. each, 30 ditto 3 },d. each. 570 ditto Is. 64d. each; Bntis 
Insulated & Helsby Cables, 100 tons wire £85. 6s. per ton; F. va 
helen & Co. 12,000 jointing sleeves £42. 15s.. 10,000 copper tapes 145. l 
per 1,000, 20,000 ditto 38s. 2d. per 1,000, 100 tons wire, £86. 9s. per Poma 
India Rubber, Gutta Percha & Telegraph Works Co., 60,000 copper bin- 
ders In. 11jd. per 100, 59.500 ditto 5s. 54d. per 100, 10,000 porous P : 
65d. each; Armorduct Mfg. Co., 90 miles wire £2. 19s. per mile, 25 miles 
ditto £13. 15s. per mile. 

New Zealand Government.—The Western Electric Co. have en 
the contract for the installation of automatic telephone switch boards, 


&c., at Wellington and Auckland (N.Z.) at £98,000. 
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» braking, a relay is energised by the braking current for short-circuiting resistance in 
the braking circuit, and an electromaenetic holding out device having differential 
E: 


PATENT RECORD. U windings, one of which is connected across the supply circuit, and the other in series 


with the rotor field. which counteracts one another and permits the relay to close 


mm when the field approaches full strength. — — 
SPECIFICATIONS PUBLISHED. 23,639 McQuapeg. Trolley poles for tram and like cars. 

RAS l 24,522 WeLrsH. Clips for anchoring electric trolley wires for tramways and the like. 
The following abstract from some of the specifications recently published have been (Cognate Application 6,296/13.) 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 24,960 SmitH. Apparatus for periodically testing electric currents. 
70 and 72, Chancery-lane, London, W.C. . 28.122 BritisH THoMsowN-HousToN Co. (General Electric Co.). Electric arc lamps. 

Whenever the date applied for differs from the date on which the application was lodged 28,227 BRirisH THOMsON-Houston Co. & HoLpen, Electric motor-meters. 
at the Patent Office the former is given in brackets after the title. 28,316 HOLDEN AND CHAMBERLAIN & HCOKHAM, LTD. Contact or commutating devices 
for electricity meters. 
1912 SPECIFICATIONS. 29,036 HAMMER, Electric telephones. 


22.524 Price. Conversion of electric energy.  (Cognate Application 22,542/12.) 1913 SPECIFICATIONS. 
22.548 PoPE's ELECTRIC LAMP Co. (Trenzen.) Manufacture of metal filaments. 735 Routtn. Means for collectively actuating and controlling alternating-curren 
motors 


22.59] Lanois & Gyr (Firm of). Circuit connection for electric installations with mixed : 

leads. (12/10/11.) 2,165 WIELGOLASKI. Methods and apparatus for producing elongated electric arcs. 
22.649 Brown. Means for signalling and controlling apparatus by means of electric The method consists in creating a long U-shaped electric arc by subjecting the arc 
oscillations in electric supply mains. to the influence of a magnetic field tending to stretch the arc. Characterised by 
22.747 Curtis. MACKLEY AND ADAMS MANUFACTURING Co. Controlling devices for such an arrangement of two parallel electrodes in relation to a thin wide magnetic 
electric motors. field. that the lines of force of the latter pass nearly perpendicular to. and through, 
Relates to controllers for motors driving printing pressesor the like, and comprises the plane between the two electrodes. and constitute, together the shape of a wide 
an electric controlling device of the cross-head type, having movable contact members thin ribbon. the plane of which is nearly parallel to the direction of both electrodes. 
the field and electrodes having at any time such a polarity that the electric arc is 
compelled into a U-shaped light passing around the said ribbon with one leg on each 


carried upon a travelling cross-head. fixed contact members, adapted to co-operate 
with the said movable contact members for controlling the several circuits. There 

side of the same. ; 

2,214 WiELGoLAsKI. Method and apparatus for the production of elongated electric 


are also means for positively driving the cross-head in both directions. for accelerating 
or retarding the speed of the controlled motor, and for releasing the cross-head from 

the driving apparatus. arcs for the treatment of gases. 
22.833 Warp. Electric signalling systems for railways and the like. 3,562 ManrIN & NixEv. Electrical advertising signs, devices, or the like. 
9.285 MARKS. (Landers, Frary & Clark). Ey cate PE Te 
( / i ). 
7.108 GEB. Siemens & Co. Arc-light electrodes. (28/3/12). 


22.952 CaNNock. Electric arc lamps. 
23.014 Prentice & ATLAy. Electric distribution fuse board. 


23.082 VENNER. Electric heating and cooking apparatus. 
,096 Lee & Brame. Method of and means for electrolytically depositing metal upon 


the interior of tubes and other hollow articles, or the like. 


22,854 QuAIN, Production of ozone. 
5.662 CREIGHTON. Protective devices for electric circuits. 
7,530 Siemens - HALSKE AkT.-GEs, Number impulse instruments for automatic 


telephone systems. (29/3/12). 
7,931 RIPPINGILLE & BROUGHTON, Electric conduits. 
8,409 Voict & HAEFFNER Axt.-Ges. Electric switches. (8/7/12). u 
10,512 Scuorr & Gen. Electrolytic electricity meters. (10/6/12). Addition to 


5 


23,240 Marr. Telephonic receivers. 
23,430 Leitner. Electric ignition apparatus for internal-combustion engines. 
23,451 Nasu. Electrical heating apparatus, more especially vulcanizers. 14,288/09). 
23.496 GriFFIN. High-speed absorption dynamometer. 12,882 EttisoN & MuzrLLER. Controllers for electric motors and like apparatus 
23,594 BRITISH THOMSON-HousTON Co. (General Electric Co.)  Electricgmotor control | (Divided application on 22,959/12. 8/10/12). 
systems. 13,919 Stcnat Ges. Submarine electric leakage telegraphy. (27/6/12). 
16011 Batty. Electric transformer furnace. (12/7/12.) 


In the electric motor control system, in which the motor is stopped by dynamic 
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| the working costs were £54,433, against £50,320 last year. The ratio of 
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MUNICIPAL ACCOUNTS. working costs to gross receipts was just over 65 per cent. The net 
, revenue of the tramways and power supply increased by 12-4 per cent., 
Ilford.—The accounts of the electricity supply department for the | bier LEA E Mp AE E Am D 
year ended March 31 show capital expenditure £191.963 (increase . Uvopdtho ied iu Uere wu Tea pe . 
i 5 year. 
e suu e iie m TITO EDISON & SWAN UNITED ELECTRIC LIGHT OO. (LTD.)— Tho directors 
à 731 (£14.49 p | 3,112 in previous year), gross | report for the year ended June 30 states that after providing for interest 
profit was £13,731 (£1 4,493), in tereat required £5,992 (£6,053) and debt on both classes of debenture stock, and depreciation upon freehold pro- 
repayment £7,219 (£6,839). leaving net profit £521 (£1,602). Costs per | perties and plant at the same rate as heretofore, but before allowing for 


unit sold, exclusive of capital charges, were 1-07d. (1-02d.). Units sold special depreciation on these and other assets, there is a loss of 
£4,752. 4s. 2d. The net result after providing for the various deprecia- 


— — 


were 3,512,927 (3,422,782) and maximum load was 1,985 kw. (1,856 kw.) 
and load factor 20-2 (20-99). . ; . ; 
à ; ET i tions sh c ‘ ve 
The decrease in net protit is attributed to extra expenditure for coal 1.696 Ge dA the accounts is a credit balance on revenue account of 
a : bags ,036. 6s. 4d. which is carried forward. This result is very disappointing, 
due to the coal strike (£600), reduction in price of current for traction but ] . Wicipallv : 
from 14d. to 1d r unit (£250), | NOU MEME nod led mt has arisen principally from the fact that the manufacture and sale of 
qa. . pe 20), loss of revenue due to being com pelle tul] cdurinesthu whole orl . 
to limit Do for sevara] dars owna to ne A E N metal lamps during the whole of last winter was to a great extent sus- 
o umit supply for several days owing to fire at the electricity works in al » . . . 
" : pora m pended in consequence of difticulties which had arisen between the owners 
September, 1912, and increase in interest and loan charges (£300). al the patenterelatinista d tawnswira-l l th The 
From the end of the present quarter current will be supplied for domes- | direct p h "1 Bpod ue a obe af eed soi : 
tie at aed l A a TAN vy | directors are, however, glad to report that all matters in dispute have now 
purposes at a fixed rental on the rateable value of 125 per cent. per | pe, factc . 
i NN HR Mx. ie een satisfactorily arranged and the company is manufacturing and sel- 
annum and Jd. per unit for all current for ighting, heating, cooking, &e. li ela. » à Eg 
: zu mem ing all classes of metal lamps. Since the company commenced the manu- 
Willesden.—The accounts of the electricity department for the facture of this type of lamp some few years ago, the cost at which they 
year ended March 31 show that the average loan indebtedness is | ean be produced has been very materially reduced and the board have 
£109,479 (increase £690). | therefore had made a careful valuation of the whole of the lampstocks, and 
Revenue was £32,898 (compared with £31,451 in previous year), work- have written them down to approximately present manufacturing cost 
ing costs were £21,327 (£17,528). interest and instalment of capital re- | price. The value at which various other assets appear in the books of the 
quired £8,856 (£8,584) and net profit was £2,715 (£5,339). Working costa | Company has been closely examined into, and in order to provide for the 
were 1-447d. (1-412d.) per unit sold and total costs, including capital special depreciation necessitated by the closing of the Benwell factory, 
charges, 2-106d. (2:144d.). Units sold were 3,228,170 (2,815,129). Total | and of the company's own printing works in Maiden-lane, the writing off 
maximum demand was 1,773 kw. (1,502 kw.). Consumers numbered | of obsolete plant and stocks, expenditure on foreign branches, and reduc- 
3,453 (3,047) and total connections were equal to 6,002 kw. (5,226 kw.), | tion in value of sundry investments and other minor assets, it has been 
including motors 1,986 H.P. (1,480 H.P.). necessary to provide £48,013. 19s. 3d. The reserve account (amounting 
tu £45,000) together with an amount of £3,013. 19s. 3d. out of the sum 
brought forward from last year, being allocated for this purpose. The 
whole of the lamp manufacture has now been concentrated at Ponders 
End. and the stocks transferred there from the South Benwell works, 
which have now been closed down, and the board have had the property 
valued in view of its disposal. The directors are advised that the amount 
at which the Benwell property now appears in the books should ultimately 
be realised. The Queen-street. premises, of which the company hold a 
long lease, have been found unsuitable for the business and steps are being 
taken to let this property. The lease of Nos. 123 and 125, Queen Victoria- 
street, has therefore been acquired, these premises offering great advan- 
tages for carrving on the business, there being a showroom on the ground 
1 : : floor which the directors believe will prove to be admirably suited for tho 
ordinary general meeting last week the chairman (Mr. M. J. Wells) spoke company's trade. The premises. in College-hill used as a showroom 
optimistically of the prospects of the company. A definite contract had , and stores will be finally closed. as soon as the new premises in Queen 
been entered into with a Plymouth firm, who promised that the work of © victoria.street are ready for aceupation. The whole of the stores depart- 
installation would be completed in about two months. ment hitherto carried on there together with the staff having been trans- 
DELAGOA DEVELOPMENT CO. (LTD.)—At the meeting on Friday last, | ferred to the Ponders End works. These changes have enabled the board 
the chairman (Mr. H. K. Heyland), stated that the gross receipts from all | to make very considerable economies without loss of efficiency, and the 
sources amounted to £83,297, against £76,402 for the previous year, and — result of this policy should materially benetit the earnings during the 


COMPANIES' MEETINGS AND REPORTS. 
ee 
BRAZILIAN STREET RAILWAY CO. (LTD.)—The report for the vear 
ended July 31 states that under the electric tramway concession work 
had been commenced, and the directors think it prudent to husband 
the company's resources, and recommend that no dividend should be 
paid on the ordinary shares, but that the balance of £1,536 should be 


carried forward. 


DELABOLE ELECTRIC LIGHTING & SUPPLY CO. (LTD.)—At the first 
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current year. Tho directors’ fees have also been largely reduced. A 
gentleman well known in the electrical world has been engaged as sales 
manager, and from the large experience which he will bring to bear upon 
this department, coupled with a comprehenisve scheme of advertising 


which has been inaugurated, the directors are looking for considerable 
expansion in this direction. From the various economies which have 
been made, together with the increased business likely to accrue from the 


re-organisation of the sales department and advertising. the board are of 
opinion that the prospects for the current year are distinctly favourable. 
Mr. Henry Wolfenden (the late chairman) retired from the board in March 
and at the request of an influential body of shareholders, the board elected 
Mr. Charles Jermyn Ford as director and chairman. Mr. William Murray, 
owing to pressure of other bnsiness, has also retired from the board. Mr. 
C. E. Hunter and Mr. E. Gimingham who have been connected with the 


company for many yeas have been elected technical directors. 


PARAGUAY CENTRAL RAILWAY CO.—At the recent meeting Mr. V. V- 
Branford, who presided, said that they were fortunate in obtaining the 
services of a very able and experienced engineer and tramway manager 
(Mr. R. H. Harvev) under whose organisation the electrification of the 
Ascuncion tramway had proceeded satisfactorilv, and would be com pleted 
within a few weeks probably, and the installation of the light and power 
plant before the end of the year. A separate company (the Asuncion 
Tramway, Light and Power Co.) had been organised and would work in 


collaboration with the railway company. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The directors, in 
their report for the half-year ended June 30, express their deep regret at 
the death (on the 5th ult.) of Mr. Henry Holmes, who had been a director 
of the company since 1874. For the six months the amount to credit of 
revenue account is £45,524, 5s., against £46,717. 18s, 5d. for the corre- 
sponding half-year of 1912, and the expenses have been £26,260. L1s. 6d., 
against £27,109. 14s. 4d. The balance is £19,263. 13s. 6d., to which is 
added £1,879. 13s. 5d. interest on investments, and £2,435. 2s. 2d. 
brought forward, making a total of £23,578. 9s. Id. The directors have 
placed £2,000 to reserve, leaving an available balance of £21,578. 9s. Id., 
with which it is proposed to pay a dividend of 6s. per share on the first 
and second preference shares for the six months to June 30 and Is. 6d. 
per share on the ordinary shares, leaving a balance of £3,184. 15s. 7d. to 
be carried forward. The traffic receipts for the six months show a de- 
crease of £1,084. 10s. 4d. compared with those for the corresponding 
period. The expenses of repairing cables amount to £7,759, 18s. 6d., 
compared with £8.611. 5s. ld. In July a contract was entered into with 
Messrs. Siemens Bros. & Co. for the manufacture of 150 knots of cable for 
stock, which have since been delivered in the West Indies. The Imperial 
and Canadian Governments, having brought pressure to bear on the com- 
pany for a general reduction of West India rates, the directors have found 
it necessary to reduce the rates in return for subsidies on certain condi- 


A formal deed to give effect to the agreement is in course of 


tions. 
The board are 


negotiation and will have to be submitted to Parliament. 
arranging to grant rertiring allowances to the London staff, as occasion 
may arise, on such conditions as will obviate any increase of the present 


ox penses of that office. 
WESTERN TELEGRAPH CO. (LTD.)—For the half-year ended June 30 
the revenue amounted to £450,822. 10s. 5d., and the working ex penses to 
£184,264. Os. 6d. After providing £16,373. 10s. for debenture stock in- 
terest, and £8,822. Is. lid. for income tax, there remains £241,362. 18s. 
to this is added £33,817. 5s. lid. brought forward, making a total 
of £275,180. 3s. Iid. A quarterly interim. dividend (amounting to 
£31,189. 10s.) has been paid, £100,000 transferred to general reserve fund, 
£10,000 to land and buildings depreciation fund. and £45,000 to the pro- 
vision on account of investment Huctuations. The directors now recom- 
mend the declaration of a tinal dividend of 3s. per share, making. with the 
interim dividends, a total dividend of 6 per cent. for the year, also the 
payment of a bonus of 2s, per share, both tax free. which together will 
amount to £51.982. 10s., leaving £37.008. 3s. 1d. to be carried forward. 


The dividend and bonus are payable on the 13th inst. 
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NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


COVENTRY ELECTRIC CABLE CO. (LTD.) (131.546.)——Heg. Oct. 29, 
capital £100 in £1 shares, to carry on the business indicated by the title, 


Private company. 

ELECTRIC LIGHTING & ENGINEERING CO. (LTD.) (131.840.)—Rev. Oct. 
20, capital £3.000 in £1 shares, to take over the business of an electric 
engineer and contractor and dealer in articles, apparatus and things sed 
in connection therewith, carried on as " The Electric Lighting & Engi- 
neering Co., at Liverpool, Private company. First directors are J. O. 
Rhodes, H. Shipland and P. Marsh (all permanent). 

FULLER ACCUMULATOR CO. (LTD.) (131,919) —Reg. Nov. 1. capital 
£65.000 in £1 shares (20,000. preference), to carry on the business of 
electrical and general engineers, &¢.,.and to adopt agreements (1) with 
C. Fuller, G. J. A. Fuller and L. Fuller; and (2) with John €, Fuller & 
Non. Directors are G. Fuller, L. Fuller. GQ. J. A. Fuller and F. J. Gordon. 

IMPERIAL UNITED LAMP CO. (LTD) (131.023)—Ree. Nov, 4, 
capital £2.000 in £1 shares, to carry on the business of manufacturers of 
and dealers in lamps, fittings and accessories, electricians, engineers, 
manufacturers. of electrical appliances, &e. Private company. Reg. 
y lice: Caxton House, Westminster, S.We 


OZONAIR (LTD.) (131,863.)—Reg. Oct. 29, capital £40,000 in £1 shares 
(20.000 7 per cent. participating preference), to acquire business. assets 
and undertaking of Ozonair (Ltd.), to acquire any invention relating to 
the production, treatment, application, supply and generation of elec- 
tricity and gas and apparatus therefor, in particular in relation to im- 
provements in apparatus for ozonising, purifying and other treatment of 
atmospheric air, and to adopt an agreement with the said old company 
and T. S. Wederell, the liquidator thereof. First directors are H. E. Salt, 
T. J. Anderson, S. Gillatt, F.C.S., and E. L. Joseph, M.LE.E., FCS. 


Reg. office : 96, Victoria-street, S.W. 
STELLAR SIGNS (LTD.) (131,736)—Reg. Oct. 21, capital £1,000 in £1 
shares, to carry on the business of advertising contractors, makers of and 
dealers in signs, name plates and indicators, electricians, &c. Private 
company. First directors are V. G. Morris (chairman) and F. W. Bundy. 
WATSON, MARSH & CO. (BRONDESBURY) (LTD.) (131,795)—Reg. 
Oct. 24, capital £1,000 in £1 shares, to carry on the business of designers, 
manufacturers, exporters and importers of, contractors and factors for, 
and dealers in electric light and other electrical apparatus, conduits, 
dynamos, lamps. fittings, &c. Private company. First directors are 
J. B. Marsh and M. Cohen (both permanent joint managing directors). 


MORTGAGES AND CHARGES. 


E. BROOK (LTD.)—A memorandum of satisfaction in full on Oct. 17, 
1913, of debenture dated Oct. 18, 1912, securing £3,000, has been filed. 


GENT & CO. (LTD.)—A memorandum of satisfaction to the extent of 
£1.000 of first mortgage debentures, dated Jan. 5, 1904, securing £17,000, 
of which £10,000 was outstanding on June 26, 1909, has been registered. 

MARBRO (LTD.)—1ssue on Oct. 14, 1913, of £100 debentures, part of a 
series of which particulars have already been filed. 

POWER PLANT CO. (LTD.)— Debenture dated Oct. 22, 1913, to secure 
£5,000, charged on factory and works at Yiewslev, West Drayton, ìn- 
cluding fixtures and machinery and company's other assets. Holders: 
E. M. Hall, Bar House, Fleet-street, E.C., and E. D. Valsey, 36, Thread- 


necdle-street, E.C. This debenture ranks pari passu with £7,000 prior 


debentures. 

SHIPSTON ELECTRICAL CO. (LTD.)—Particulars of £300 debentures, 
created Oct. 16, 1913, have been filed, whole amount being now issued. 
Property charged : Company's undertaking and property, present aud 
future, including uncalled and unpaid capital. No trustees. 

VARLEY MAGNET CO. (LTD.)—Issue on June 24, 1913, of £600 deben: 
tures, part of series of which particulars have already been filed. (Noti 
fied Oct. 18.) Particulars of £1,000 2nd debentures created Oct. 1, 1913; 
also filed, amount of present issue being £500. Property charged: 
Company's undertaking and property, present and future, including 
uncalled capital. No trustees. 

WALTON & CLOUGH (LTD.)—Mortgage dated Oct. 4, and as collateral 
security thereto, a debenture dated Oct. 14, 1913, to secure £472, charged 
on £625 due to company and company's undertaking and property. 
Holders: Croft Perkins (Ltd.), Bradford. 

G. WESTON & SON (LTD.)—Debenture dated Oct. 17, 1913, to secure 
£2,000 charged on company's undertaking and property, including un- 
called capital. Holder: S. Perks. | 


RECEIVERSHIP. 


NO CELL (LTD.)—Notice of appointment of A. H. Partridge, 2, Gres: 
ham-buildings, Basinghall-strect, E.C.. as receiver and manager on Oct. 
27, under powers contained in debenture dated May 16, 1913, have been 


an Sy 


filed. 


CITY NOTES. 


— —— 

MEMORANDA (Nov. 6).—Bank rate 5 per cent. (since Oct. 2, 1913) 

Price of silver, 271d. per oz. Consols 725—727 for money; 72i —131 for 

account. Consols Pay Day, Dec. 1; Stock and Shares Continuation 

Days, Nov. ll and 25. Ticket Days, Nov. 12 and 26. Pav Days, 
Nov. 13 and 27; Mining Shares Carry Over Days, Nov. 10 and 24. 


BRUNNER, MOND & CA. (LTD.)J—The directors have declared. an in- 
terim dividend on the ordinary shares of 25 per cent. per annum (tax free) 
and the usual preference dividend of 7 per cent. per annum. 

CITY OF BUENOS AYRES TRAMWAYS CO. (LTD.)— The directors have 
declared a dividend of Is. 3d. per share (being at rate of 5 per cent. per 
annum) for the quarter ended Sept .30. 

COMPANIES TO BE STRUCK OFF THE REGISTER.— l'he following will be 
struck off the Register of Joint Stock Companies unless cause to the 
contrary is shown before Jan. 31. 

Electra, Electric Power Plants, La Regionale Electrique. de l'Ürmey 
Titan Electric Co. 

CONSOLIDATED SIGNAL CO. (LTD.)—A dividend of 2s. per share (less 
tax) has been declared on the ordinary shares. 

CRAIGPARK ELECTRIC CABLE CO. (LTD.;—'l'he directors have de- 
clared an interim dividend of 6 per cent. per annum on the preference 
shares for the six months to Se pt. 30. 

KAMINISTIQUIA POWER CO. (LTD.)—'l'he directors have declared à 


dividend on the common shares at the rate of 5 per cent; per annum for 


the quarter ended Oct. 31. 
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METAL PRICES.—Meesrs. J. B. Garnham & Sons, 132, Upper Thames- 
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ELECTRICAL COMPANIES' SHARE LIST. 


street, London, E.C., quote under date Nov. 5 the following as the 
present basis prices of à Last ud Price 
NEw METALS. per Ib. per ton. a DEND : Nov. 5 
Solid Drawn Brass Tubea... 944. Spelter €e€99«05090600060000200€9 £21 0 Ü T | -— = — -— -— — - 1 (——— —: 
Solid Drawn Copper Tubes Iljd.; Antimony ............... £20 15 0 
Brazed Copper Tubes ... Iljd. OLD METALS. per ton. Electricity Supply. 
Brazed Brass Tubes ...... 10id./ Clean Sorap Copper... £65 Ü || 10] 5/0 | Bournemouth & Poole Elec. Sup. Ord....| 94—104 
Brass Wire e*09009000090000900€9 84d. Braziery Copper Scrap £61 ) Ü 10 4/6 | Do. 44 per Cent. Cum. ee) CREE Ae | 84—94 
Rolled Brass .............. |. 8d.| Old Brass, clean ......£42 10 0 10 6/0 Do. 6 por Cent. Cum. Second Pref „| 10 -104 
5 t. 44% O. $ per Cent. Deb. Stock (red.) .... 5 — 
Brass Sheeta.......... ... 8id.| Old Lead, leas 41be. owt. £17 15 0 | SER | Brompttn enitn Ee ten Ord] | 9 
Copper Wire........eeeeeeo een 104d. Old Zinc 6*059009900000000909€ £16 0 0 | 5| 3/6 Do. 7 per Cent. Pref PE NJ. A . Sitter | 81 —8k 
per ton. | Hollow Pewter.........£130 0 0 | st. 1% Contr» Elec Sup Co:47% Ouar. Deb. Stok. 9» 7 
Shee ; | 2/6 aring Cross (W.En y) El.Sup.Co. i— 
Copper t8... 2 £80 0 0 Block Pewter *e092900990999 £85 id 0 | 5| 2/3 | Do. 4l per Cent. Pref. is eae | 3í —41 
English Lead..........-* £20 17 6 Gun Metal eccsc0000€09052€6 £57 ( Ü | St. | 495 Do. 4 per Cent. Deb. Stock (red.) X n 90 —92 
St. | 44%| Do. 44 per Cent. Deb. Stock (red.)....| 100 —102 
z i = ee ee . Ap 5| 2/3 | Do. City Undertaking 44% Cum. Pref.| | 34—4 
5| 2/0 iie re Supply ges: sass betes | "um 
I St. | 449% O. 4 per Cent. Deb. Stock (red.).... — 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. | 5: 41% chiswick Elec. Supp. Corp. Ist Mort. Db. 87 —90 
5 10| 6/0 | City of London Electric Lighting Ord... | =i 
| 10| 6/0 o. per Cent. Cum. Pref........... | —131 
LINE Week 3 Inc.ordec.| __ AGGREGATE. | St.| 5% | Do. 5 per Cent. Deb. Stock (red.)....| 116 —120 
i ended. B (a) No. of Ambunt | Inc. or dec.|| St. | 44%| Do. 44 per Cent. 2nd Deb. Stock (red.)) 99 —101 
weeks, . (a) 10|. 5/0 V cgi of ee Elec. Supply Ord..... | 1e 
A did £ £ Wo copre rn Il 10| 6/0 o. 6 per Cent. Cum. Pref........... j— 
Aberdeen copes ...| Oct. 29 | 1,4434 + 28 | 122 37,092 |t 2408 2E np E 2 er Geet Den, Stock (red.)....| 098—194 
Anglo-Argen Ô IP » 28 54,630 | + 282 43 2,377,031 + 181,855 t. /0| K o. econ 80. LOCK. eere enne | sz 
Ashton-under-Lyne......| Nov. 1 | 462 . + 43| 32 4,807 | 1,049 3| ..^| Edmundson's Elec. COPD: Did aao ovo pua 1—1 
Ayr Corporation ........| » l | 254 | + 61| 24 11,271 |+ 1,554 5| 6% | Do. 6 per Cent. Cum. Pref........... 4 —41 
Bath Electric Trams, Oct. 29 799; + B| 44 130 |+ 3,387 $i. Do. 6 per Cent. Non-Cum. Pref. ....| l#—lé 
Birkenhead ............| Nov 2 | 1,431 | + 163, 31 40,449 |+ 4,114 St| 44%] Do. 44 per Cent. 1st Mort. Deb. (red.).| 80 —83 
ees oki E A. A e | + 1,394 3 | 361,572 + 30,896 || 5 3/0 Folkestone agra Supper Co, Ord...| 775 
urn ration .. t. + 156 l j + 4,07] | e per Cent. Cum. Pref........... 4l —4i 
Bolton Corporation......| Nov. 2 2,790 | + 220; 3l 659 |+ 5,099 || St.| 44%) Do. 44 Ist Deb. Stock (red.) ........ | 89 —9] 
Bournemouth Corporation; Oct. 29 1,2785 + 219 | {30 68,859 I+ 223 | 5| 4/0 | Hove Electric Lighting Ord........... 74—8} 
Bradford Corporation ...| Nov. 1| 6,067/ + 573, 31 186,387 |+ St. | 44%/fIsle of Wight E. L. & P. Co. Deb. Stock..| 87 —89 
Brie ton Corporation Hen ec a 24 + 74 | 31 37,160 |+ | 5 4/0 Kensington Taryo Vor de On. osx i$ 
tol Trams o t. | ; + | 646 43 : 5| 6% O. 6 per Cent. Is a RETINE TE — 
Burnley ie Nov. | 1,739 | + 230 a M I St. of Do. 4 per Cent. Deb. Stock (red.)... ‘| 88 —9] 
Burton Corporation .... v 2 280 | + i4 | 3l 9,135 {+ | St. | 4% | Kensington & Kngtbg.Co.& Notting HIII| 
Bury Corporation ....... He 2 1,3850 | + 104 | 32 42,686 |+ Co. (Joint Station) 4% Deb. Stock (red.)} 87 —90 
Calcutta TramwaysCo...,  ,, 1 | R57,802 | +r1,794 | .. x SE t% Kan? Sc awor Co. irtad Deb. Stock.. HSn 
Camborne-Redruth .....| 5, l 139 , — 3! 45 6,183 I+ | 1/6 ondon Elec. Supply Ord.............| — 
Cardiff Corporation....../ Oct. 18 2,048 | + 224; 30 80,595 + ,850 || __ 5| 3/0 Do. 6perCent. Pref.............. ss. | 4i—5t 
Central London Railway .| Nov. | 5,064 | — 374 | 44 | 212,340 [+ 6,783 | St.| 4% | Do. 4 per Cent. Ist Mort. Deb....... 90 —93 
City & South London Rly.|  ,, 1 2,666 | — 357) 44 122,340 |— 11,637 5| 2/0 | Metropolitan Electric Supply Ord....... 3t —31 
Cork Electric Trams Co...| Oct. 30 499 |-F OIR 21,847 |+ 5| 2/3 | Do. 4} per Cent. Cum. Pref........... 4t — d$ 
E ds S i946 94642251 » 24 10608, — 115; 29 49,998 |— St. t% Do. 44 per Cent. Deb. Stock Ist Mort..| 96 —99 
TD y VES NUR 2. | Nov i 2 + 46 | 131 30,921 i+ Be 3120 tos 3t pav NEL MC DE S, a. =a 
ver ON seses "m + 13 3l 8,296 4 4% ewcastle ! istrict E. L. E E —B6 
Dublin & Lucan Rallway ct. 3i 117 | + 15 | 117 2,789 E St. 695. Do «nd MOT. DS, Sx asi eio odes dna 90 —93 
Dublin United .........| ,» 31] 4727| — 718 241,108. |— 11,193 ||| 100| 4495| Newcastle Elec. Sup. 44% Ist Mt. Db...) 964—984 
Dundee Corporation .... » 29 1,261 | + 58 | 24 31,9977 |+ 404 100| 5% | North Metro. Elec. Power Sup. 5 Morts..| 99 —102 
pem ncil ......| Nov l oP — 136; ł3! 31,273 ;— 10| ys Boel UU. E L. Co. 694 Non.Com.Pref. j^ —102 
t e*etc2socte50c060292699 pe | + 21 131 9,031 + 5 xfor ectric Is à. 0.9/019,a/à 8r9;w Q0. Q9. à 9.9 —6k 
Exeter Corporation .....| Oct. 31 332 | 4 33 *31 11,120 |4 52 5| 2/6| Do. 5perCent Cum. Pref. .......... 4—5} 
Glasgow Corporation ...|-Nov. 1 21.097 | + 1,950 44 445,593 l+ 13,008 t. | 4% Do. 4% Deb. Stock EE EA -FT B5 —89 
Glossop Trams ......... F l 129 | + 5| 44 5, + 5 9| 5/0 St. James’ & Pall Mall Elec. Ord........ 81—9l 
Eig edt Co City NE ..| Oct. 29 a is Se | ia 5 Lir | De. i Cant ets TQUE [ores 82177 
orthern y " e ee ee e. ee ve " of 0. per Vent. eD. toc ToG losan — 
HAE ig baa anon 3 Co. » 2 os T n by | 2s + ones 4 4/4! Senti VUE Re gd a uon d s.s... | 2i 
as ec. Trams Co. ae i 45 . |. 397 ð. % Ist Mort. Stock (red.)........ —99 
Hong Ong esereettt Nov. 1 |$11,506 | + $263 | $44 |$463,700 NI 708 1| .. | South Metro. Elec. Lt. & Power Co. Ord. se 
Huddersfield Corpn. .....| ,, l 2099 | + 149] GI 66, + 4381 1/ 0/8? | Do. 7 per Cent. Ist Pref ............ : 7—1.5 
lied Dorit Counc |. 1] "mie as] di | isie Je 7 | eese Lata Supls a RE cem 
Ilkeston District Council .| Oct. 29 123 | + 9| 31 4,178 |+ Ss! 5% | De -S pet Gente Pref. cue. ceosseuit ee 24—2( 
Ipswich Corporation ....| Nov. 1 410 | + l6| 3l 15,107 + -| 44%| Do. 44 per Cent. Ist Mort. Deb......| 83 — g6 
Isle of Thanet Co. ...... ae l | 390 | + 53 $5 2,164 i+ .| 5% | Uxbridge & District E.S. Co. 5% Db. St.| 96 —98 
kn a een Gorpora nion "E 170 | + 16,24 4390 |+ l| F Waste Heat & Gas Elec, Gen. Stations.. TL 
y Corporation .. ss T me - T 9| 5/) estminster Elec. Sup. Ord............ E 
Lanarkshire Trams Co. ..| Oct. 30 1324 | + 328, 43 73,947 ‘+ 9,342 5| 2/3 | Do. 4f per Cent. Cum. Pref. ........ | v 
Lancashire United ......| „ 23| 1,566/ + 277| 43 67,229 [t 8,053 | 
Leeds v suisse a Nov. 1| 8209) + 237] 31 | 259384 |+ 17,080 | 
peso oria ed » d. | d T ue Er cis n E 3 | 
Lol rpora On ..... ” l -} 9, + lo - . 
Lincoln Corporation.....| „ 1|  127| + 3. 31 4241 i+  23| | Electric Railways and Tramways. 
Liverpool Corporation ...| Oct. 25 | 12,742 | + 1,088 | $43 | 552,335 |+ 42,257. | 
Liverpool Overhead Rly. .| Nov. 2| 1,725/ + 127| 44 | 75,508 |t 5,741 .. | Bath Elec. Trams Pref. Ord............ tk — fe 
Llandudno&ColwynBayR.| Oct. 31 178 | + 20! 48 17,049 | + 1,453 0/6 Do. 5 per Cent. Cum. Prefs oss èssan E 
* London County Council .| ..%, 22 | 43,378 | + 1,641 | 29 {1,235,595 i 18,143 44%] Do. 44 Ist Mort. Deb. Stock (red.)....| 70 —75 
London Elec. Ry. Co.....| Nov. 1; 13,699; —  440| 44 535,385 j+ 810 44% | B'ham Dist. Power & Trac.4$ IstDeb.Stck; 85 —83 
London United ........| Oct. 3l 5841 | + 273 44 278,508 i 4,845 4% | Bristol Tramways & Carriage Ord....... 91 —51 
Lowestoft Corporation ..| Nov 1 + 29 5 933 {+ | 4% DO... Cum. Prefs Grapsi tn essas tAn 61—71 
Maidstone...... Oe ee oe ee) en ee . | exe ee 4% Do. 4 per Cent. Debs, *esáetosaíoeses 100 — 102 
Manchester Corporation .|  ,, 1! 17,752; + 777| 3l 548,093 |-- 28,598 .. | BritishElectricTraction6?6Pf.Ord.NonCm| 11 —13 
Mersey Railway Pereeeve »’ 1 2,228 A 84 44 98,465 IT 4,885 sem Do. Def. Ord. rhe > BOE 010) 9) d uer 8a" do 4 —6 
Metropolitan Dist. Rly...| 4, 1| 13,023 | —  262| 44 | 558537 '+ 17,692 | 6% | Do. 6 per Cent. Cum Pref........... 86 —89 
Nelson Corporation .....| „` 1l 2)) | + 14 | 3l 6651] i+ 420 £3 Do. 7 per Cent. Non Cum. Pref....... 47 —50 
Newcastleon-TyneCorpn.| ,, 1 | 4999| + 54] 3) | 150,691 |t 14,092 5% | Do. 5 per Cent. Perpetual Debs... .. 8) —92 
Newport (Mon.) eneoesere »”» 1 796 + 91 31 23,951 + 1,935 44% t Do. 44 per ven Cà en ] Deb. Stock "ETE 25 —7/R 
Northampton Corporation| Oct. 31 551 | + 44 | $31 lo,203 I+ 1,243 3% | Central Lon lon Ordinary Stock........ 61 —66 
Oldham Corporation ....| Nov. 2 2,299 | + 276 | 32 71,1228 |+ 4380 4% Do. Gtd. Assented Ord. Stock ...... 78 —80 
Perth (N.B.) Corporation.| Oct. 29 i4|— 2| 24 4491 + 20 4% | Do. 4 per Cent. Pref. Stock.......... 70 —/5 
Perth (W.A.) Elec. Trams, T se T . ls e 44°%| Do. 4% per Cent. Pref............... 103 —10; 
Portsmouth Corporation . m i : ; Ds | d | 4% | Do. Gtd. Assented Pref. Ord. Stock..| 81 —83 
Preston Corporation ....| „ 29 838; + 6 3l | 27617 'r 1,663 | 2% | Do. Deferred Stock................ 60 —65 
Rotherham Corporation .| „ 29| 1,006|-- 161 i39 39,62 + 7,423 | 4% | Do. Gtd. Assented Df. Ord. Stock....| 77 —79 
Salford Corporation ....! Nov. 3 5,240 | + 322, 3l | 103,619 + 6823 4% | Do. 4 per Cent. Debs.... T eae! 37-99 
Shanghal........... eee. Oct. 29 | $19,020 + $3,052 i oe oe . o% Uity & South Lon 10n Rly, ) per Cent. 
Sheffield Corporation ....| Nov. 2, 7,560|-r 533 132 ! 232,872 ‘+ 22.162 Pref. (1891)...... IE or PAVANER EL EO 98 —100 
Singapore Trams ....... n 1 | $11,265 | + $1,284 $525,754 |+ $63,599 9% Do. (1896)............. e. eese eese. 98 —100 
Southam ton TOP DEN ee ee ee . se | ee 9% Do. (1901) CS ChE pO ett wes uvae s bs 70 —35 
Southend Corporation ..| Oct. 29 725 | + 149, 3l 32419 |+ 5,510 5% | Do. (1903)... .. 4. eee eese see] 96 —98 
St'lyb'dge, Hyde, &c., Jt.B.| Nov l 754 | + 46 | 31 25,096 | 4,741 je ! Do. " 4 PN i ieee Diele AVEC ") -92 
Stock ril we sno oe ee ee e ae ee 2A eder victo 1 aesti c = j dna iode a San 73 
Sunderland Corporation..| ,, 2 1,407! + 167; 31 | 45825 |+ 4932 .. | Hastings & District Elec. Trams Ord dai 
Sunderland District ....| Oct. 29 532 ! + 77 | 52 29,326 i+ 5,02) | 7;d.| Do. 6 o Cum. Pref. tette] tnn i—i 
Swindon Corporation ....| ,, 2? 156 | — 1. 32 5,18) |+ 349 4% | Imperial Tramways Ord......... severe) 3-4 
Tyneside Tram. Co. Co cc TT 29 492 | + 36 18 | 9,65) + 661 /| 0% Do. zz A Ah is D e ATIS OE OP ER wow OF S ? 
Wallasey Corporation. ...! Nov. 1 1125' + 96 331 | 39222 j+ 3751 44% Do. 48 P MEO pA r los 
Walsall Corporation....., ,, 1 643 | + 48° 44 | 27.378 |+ 1,963 | 2/6 p peat uo ter Acs ag P LOEO 2 5s —2 
Warrington Corporation.., Oct. 39 412 + 8. 31 , 13,665 |+ 461 4% Spiel Sa ae hea Bab o PIER 73 —78 
West Ham Corporation .. ip. 9 2,648 | + 144 . |J30 83,718 [t 2,928 6/0 ^ ai Utd DU : YE sin ap TAA 9 -—-] J} 
Wolverhampton Corpn...' ,, 29 1,037 | — 39 . +. . zd Ecrire nent b 4 y D je L > A CO 
Yorkshire W.R. Trams .. Nov. 2 1,58 -+ 114 44 6383] i+ 6810 [3t 47, London CASU Pg OPP STOK ssis, 30 —9 
uu - z : Kw - St 4%% London United Tr uns 4% 1st Mt. Db. S 3). ol} 
(a) These comparisons are with tn» corresponding period last year.  * Partly electrical. | St. .. | Mersey Con. Ord. Stock..... TEXT. EM 4 —6 
iMinus2days. § Minus 3 days. i| Plus 3 days. € Plus 2 days. St. | 44% Metro pH a A. ^ Deb.'Stock| 82 —8 
St. | 5% O. oO per cent. D; WUOCK L2 2 4:69 t ow 92 — 03 
St | 14% Metropolitan Railway Consolldated....| 39] —40l 


BRITISH ELECTRICAL FBDERATION,—Th 
owned by the companies included in the 
Oct. 24 were £39,515 (increase £2,897). 
£11,485) Upon such of the services as 


ncrease for the weekgwas £2,695, 


were wor 


e traffic receipts on the tramways and railways 
British Electrical Federation for the week ended 

The omnibus receipts were £12,689 (increase 
king both last year and this year the 
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5 [2 2 
Mar, Sept 
414 9| Feb, Aug 
AN : Feb, Aug 
an, u 
EE, 9| oe nd 
Mar, Sept 
4 2 6| June, Dec 
5 0 0| Feb, Aug 
; ; 2 | Feb. Aug 
| an, ul 
4 8 3| J July 
12 6 | Jan, July 
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4 13 0 | June, Dec 
5.00 
|511 O| Feb, Aug 
4 9 0} Jan, July 
4 0 0| June, Dec 
4 9 OJ Jan, July 
5 B 0O| Feb, Aug 
5 00|Mar, Sept 
4 6 0| Jan, July 
411 0 | May, Nov 
os June, July 
6 17 0 | May, Nov 
9 E 0 July 
6 4 O0 | April, Oct 
5 2 6| Mar, Sept 
419 0 | Feb, Aug 
5 11 O | April, Oct 
>o 1 D ve 
qe ; "e Aug 
4 an, ul 
480 E July 
4 9 O| April, Oct 
| 515 6 | Jan, July 
410 6 | Mar, pt 
517 O| Mar, Sept 
|4 6 O} Jan, July 
| ; M p TER Oct 
| an, July 
| H F : Ts [eo 
an, u 
5 4 3| July 
6 a 0 de 
4 3 an, Jul 
418 O0 J my T 
oll 6 we 
5.80 March 
|413 0 | Mar. Sept 
410 O0 ea 
5 8 Q/| Feb, Aug 
5 0 0|Feb, Aug 
4 2 0f Jan, July 
I5 17 © April 
5.1 0 i» 
E | Feb, Aug 
6 2 0| Feb, Aug 
4 13 9 | April, Oct 
+s April, Oct 
9 4 C | April, Oct 
9 4 6 | April, Oct 
5.2. 0 zs 
6 11 0 | May, Aug. 
514 0| Mar, Sept 
410 O | Jan, July 
a April 
6 8 0| Jan, July 
6 0 O | April, Oct 
9 2 0] Jan, July 
6 i1 4 | Feb, Aug 
> 10° D “f 
3 18 6 | Feb, Aug. 
va June, Dec 
6 I5 0 | Feb, Aue 
9 8 6 | April, Oct 
915 6| May, Nov 
411 Oj; Feb, Aug 
29 Qu s% 
9.6 8| Feb, Aug 
4 5 9 $ 
416 6 T 
CA ME. Feb 
5. L0 "n 
311 6 | Feb, Aug 
5 J 0|Feb, Aug 
5 0 0| Feb, Aug 
5 2 0| Feb, Aug 
9 )| Feb, Aug 
4 May, Nov 
iz z l 
»| ! ) Mar Sept 
7/14 0 | April, Oct 
Mar, Sept 
8 18 Mar, Sept 
ota Jan, July 
9-1 9) | Mar, Sept 
S 2 61!Jan July 
218 9 Feb, Aug 
6 3 6]|]an, July 
4 t ee 
6 9 O | Jan July 
Feb Aug 
a 4 1 Jan, July 
39.12 D 
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* No allowanc2 has b2en made for accrued interest or redemption. 
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ELECTRICAL COMPANIES’ SHARE LIST. —Continued. 


g |Last Wed, |æ 
Divi- NAME. YTELDED. 
NAME. E DEND f AARC | Nov. b 
——- E ds Tele hones. £ s. d. 
s. d. .....| 124 —126 16 7 0 oy 
Electric Railways and Tramways—|Continud ti 3 Feu, Aug ] 100 28 | Amer. cot pre ET Cap Bee ar 05 4 6 0| Jan, July 
5t, gla iia Riy SAn na ate doe TO EE Au [eere [spo ig Eust ses 1936... 98 —101 | 3 19 3 " 
St. Do. 3j perCent.Preference. ..... Se] 76—78 |4 9 9| Feb, Aug |a: |42% | Do. 4% Conv. Bonds Mt. Db. Stic| 102 —104 | 4 16 Ò | Mar, Sep. 
St Do. per Cent. “ A ” Preference... 7€ —78 | 4 9 9 | Feb e | St. | 505 Anglo-Portug' se Tel.5% Ist 7 —7 500 August 
St. Do. per Cent. Convertible Pref... .. 83 —85 |4 2 6| jan, Ju 5 Chili Telephone ee aie Gla Bde ias 5120 ia 
St, Do. 3$ per Cent. Debenture Stock.... &-—&g 4 6 0 | vu July f». | 5% | Cusan Telephone 5% Ist Mt. Con ve Į 600 Nov 
St. Do. 3$ per ao SE pru qs 38) —29 hs | eb, Aug ! oe I Is ioe aes hone OF rc —H |6 3 0| May, Nor 
itan D t 4 Way eee 1 1 0 «*o9006096960*209 £ 7 0 i. 
x Hi peri First ef "Pref “iat Guar os 81 —83 5 8 6 | F b, ANE 2 44% one York Telepnone Co. 30 yr. Bnds.. irae vd | 91-9 i F " 0 April, Oct 
Assented Ext ef. n uar mE 9 Au i 9'd. ental ....sssososocoaso TEREE EEEE, —] 5 I 0 A ril, Oct 
slay | pini Eee Rire Ca often Lu M 412 p Re Mu set | TBS Ge tr Es rer PEE: 
st. ; goat 94 —96 |4 3 3, Jan, July | St: f Egypt 44% Db. Stk. (red)..| 95 —97 | 41 an, 
St. |4 Do. 4perCent. Midland Rent-charge. . 2—8 | 415 0 | Mar, | 44% Telph. ee of Egypt 44 to 270,000... 61-63 |5 40 July 
4 Do. Guar. Stock 4 per Cent........... = l a 3/0 |tUnited River Plate Ord. 1 to 4 11 O | June, Dec 
St 6% | Do. O per (ene f eT Debi Otek ae: E SM d $ o | Jan July 9 2/6 | Do. 5 per Cent. Cum. Pref... .... «e». ia 470 j , div 
“Hl 8rd. | Potteries Electric Traction Ordinis] Ace |8 O 0 Abr, Oct [St 4%] Do. 4 Deb. St Red EES 
1| 83d. | Pot du Electric Traction iaceo a 5 12 0' Feb, Aug i 
1 Of Do. Sper Cent. Cum. Pres saceeees a tt f 6 0 M Nov | Financial Investments. Pref. 0 | Jan, jay 
St. | 44%! Do. 44 per Cent. Deb. Stoc m i d "mu 800 e 5 36 Elec. & Gen. Investment 695 Cum. Pre 6 | Sp,DcMr]u 
l 1 S. we et. Preside ct d idis i 68 —72 | 511 O| Jan, July [1o Globe Miu cup j^ Ipae: VEN als a e n 0 | Sb'DeMr]u 
. r n n es R a r re evoesseeoere , 
So Underei Eles m Lon. Shares. 9$ S 490 vá 10 31 Submarine Cables Trust (Cert.)........ O | April Oct 
en Do. 70 ONGS.cceosacecerece "onc : —112 ] 5 7 0 " 
20 | Do) dorem In Deb, Ra St eese ji —89 ; 614 6 | June, Dec Colonial and Foreign Electric 
21:0 Do. 6% In. bds. (with Coup. 12) .... =) : March T ays, &c. 
5} ^. | Yorkshire (W.R.) Elec. Trams, Ord..... 31-4 |315 2 es | Railways, Mike: y» f. 6 | April, Oct 
1/6 | Do. 6 per Cent. Cum. Pref......... ar 5 6 0] Jan, July 5' 2/9 Anglo-Argentine 5% Cum. Ist Pref..... O | Jan, July 
St. t% Do. me per Cent. Ist Debs... ee eee —85 : 5) 2/9 Hes UR "oet Sd QURE porch 0 us. 
4% O, Poe EOM ANI ERN EEES ee 0 Ds 
Electric Manufacturing, &c. = of on , b a JS 
Wir peg imc Reh ad TES Sé? | Auckland Elec. ‘Trams, 852 Deb: (red). 0 | Jan, July 
I ofr "Da oon Cu. iret s MuR A 4: | 7 14 0 | April, Oct 5 n; tBrisbane Elec. Trms. Invest, Ord....... : Maye or 
100| 5% | Do. Ist Mort. Con. Dbs...... ores ao 212052 i. dE BE re d bor oe A O | Jan, July 
1 Qj Automatic Telephone Mig.Co.6% Cm. Pl 2—3. 5 6 9 April, Oct | St | 85/*| British Columbia EL Riy Db. Ord... 0 | Mar, Sep 
1 IG Babcock & Wilcox Ord e*e90950900€90v0099€9 1&—! p 4 5 0 | E 69? Do. Pref. Ord. Stock eeorereeneve eee May, be 
1| 0/75 ERU DUUM era or Ord... 8—8} | 518 0 | July, Feb .| 595 | Do. 595 Cum. Pref. Per. Stock ...... Jan, July 
5| 40 | British Insulated & Helsby Cables e of |412 0| Jan’ july | St! 555 Do. 4i per Cent. Ist Mort. Dos.......| 97 April, 
$ a, bo d AIMO. Deb. (red.)., 100 —103 |4 7 6 Jan, July o He Do. Va Power Debs......... 6 Jan, J 
& BE ee. Moor, Deb Mig Ge GPL] aH 1$ 6 6| 7 JE MUERE EE. Mar, "Sep 
csson . /0 
sc nd die Tm -Houst'n 44°% Ist Mt.Db.| 92 BEN 412 0 Mi, A ., 695 Biro Ayres Port & City Team dt Feb, Auf 
poi] ei; | British Westinghouse 10 ne Dis (d) 109 —103 | 5 16° 6 lu BEES Tramways (1 ie 137 61b): 11: Mar, ; 
: 9 :516 Oj Jan, July ; Do. 5 per Cent. Cum. Pref........ p au 
4 Cent. Mort. Deb. Stock. =e 5; 2/6 : Jan, Juy 
JPN CS aE S E HOMA CE E CU mes ^e 
SE s Do B. Hie: ond bse. Hun MOL 2327 16 13 0 Jan, July [. d T: City of Buenos Ayres Trams Co.(1904)Sh. eh AN 
t | Be eh pe Sah ene 260 HON sess : Le [9 it A} fame JUY Tot | 4o | Do. 4 per Cent. Deb. Stock.......... d 
2 2n 'tCallender's Cable Con. Ord... ....... nee ee re ^ ES n St. | 4% ons ioci AE Ist M Mt. Db... ... May, Nov- 
po. penc Ca E 99 1411 0! Nov, May S4? | Havana Elec Ry Cor. Mt S, $1000 80 
wie Se ree prr Baba di) se [iH OI Nov, Ma | 86 | Havana Elec. Ry Con: Mt. 8% $1,000 S Fob, Mu 
sd " 3p | Castner per Cent. Ie t Mort Deb: (red) 102 —105|4 5 9| Feb, Aug [i so, Hone Kong Trams. Co. per Cent. Ist June, Det 
jy YÈ | Consolidated Electrical Co, Ord... Bae || | Ae oct Pgh | ig A Ea UTD ut 
1 Of “Bor eper centres sn RTH [08 0| Apis Oct | i gaz | Kaleoorte Eiee. tra A," Deb. Stock... Jans Jal 
Ee mcus nr ee su ds fa Ja oo ao obs Gree cen ud July 
Debs. (red.) oe ec íc9* evernsevae eee as n 0 0 pt. 0/7: Do. 6 r Cent. Cum. Pref DIE PAM: Jan, ul 
1 ee Dick, Kerr & Co. Ord ee ooeronone eevevgers ft zT 7 9 U Sept 1 0/7} 5 pe Ce t. Re Mort. Debs. Ui jem uly 
| 0/7} Do. 6 per Cent. Cum. Pref er ee ee a” 44 F b Aug St. To Do. Am Tr o C Pref. - AT, ds 
d cene CA SERE ad | os |Eb der [Ss 3 | madras Be Frama Sn em. Ende 11 Ea 
5 4%, pe De TM Deb. Stock (red.)} 58 —62 16 9 0 June, Dec a S6? Manor Trams & Lt. Co. 597 Debs....... Feb. jr 
Bt | 55 | Do. Sper Cent, 2nd Deb. Stock asl] 63 TH iig Me Sept [UU 50? | Manila Elec. Ry. $1,000 Gold Bonds... FMy.AueN 
Iu coi M SIRE jan, Juy | 109 85b UD" Gen. Con Ist Met 8% Gold Bas. vant Jur 
e 4$; Do. "ped Cent. Perp. lst Mort. Debs..| 78 E : v ; an, July 100 695 | Do. oio DM. Mort Bids. Ee 
10| 6/0 | General Electric 6% Cum. Pref........- 31—10 F o 0 Mi* ge St, 44%] Montreal St Nos. 601 tà 2,000)... Feb, Aug 
St.| 4% | Do. 4perCent. Ist Mort. Deb. St..... 2 E E M Ale Debs. (1322) OE a 2 pus T 3 
5 28 | "Do, e per Cont, Prefsesosio oo| AHSA 4 9 0 Rp Aug | 9, aae] EDO.” do,” (Nos. I fo 4609). 4.2000 Mi 
st MA Do M Ist Mort. Deb. seio Eo MS | ; a ; | Mor ps 5 3/0 Rangoon Elec. Trams. & Supply Co. 6% ju. jar 
pos Rubber Gut. Per orks - , | vum Pt..leeseeeeeeeeeenh enne (E 
10 20 De S per Cent. Cum Pref...... e a | : 0 o April’ Oct | St.' 4494| Do. 44° p st n DS a deena F.MyAug 
100. 4% | Do. 4perCent. Debs. Hee Sra auda | CI ! l P'April 100 sit Rio Janeiro “ an ee Kpl 
ee tional Elec. Construction Co......... A . .. | 5% | Do. 30 yr. Gold Bnds.............. Jun, 
l ee | Richardsons, Westgarth & Co., Ltd., iiu a . | T 100 592 D^ s n Mt. W UE verbo’ $ 
1| -- Do. 6 per Cent. Cum. Pref........... a | 353.5 ! , July | !00. $24 | Sao Paulo ae M eo ee June, Dec 
of Do. 4j per Cent. Perp. Deb. Stock.. 60 5 an, MAE 5% Do 5 per nt. 5 s B SACRUM a 
is dd | Simplex Conduit 6 per Cent. Cum. Pref.. E 4i— j Coti S uy St.' 5^; | Do. 5 per Cent. Perp. re ns. y De Boc. Feb, Aug 
12 12/0 Lo rd Uca x rt r de ian ful 100: 44°%] Toronto Ry. Co. Ist Mt. er. Bn 
100 Cent Deb Bonds (1909). ... hilo $12 6 «s | | i i Electr ity 8u &c. 
i 10 Vickers x Ett Orde eerie ferencé..| Lela, 415 3 Colonial & Foreign city Suppl y, 6 | Mar, Sept 
Bet ee 2e int nonum; i 99 —i03 417 0 | "m 5.3 Adelaide E nal Co. 6% Cu. Pr, . eee 2 " 6 - 
2 Do. ə per | = , Dec 5o o eD. Stk. cia ces. ced ere spies = : 
Št í: Do, ARAN d Mort. Den. (red) 1034 105) 4 53. Jun. Dec | Sioi od Bombay ES RE ee Cum. Pref... ee eed ces 21. o Jan, July 
Si y ] — i oe ^ 2 r n z 3 ia 
100 d ES. 5 per Cent x Mort D-bs. Scrip.’ eet | : i: 8 | : a sh? Do. 5 per cae 2 RD Deb Stock. Dio P i9 ^ April, Oct 
r^ G. White & Co. 0% Cum. Fret....... i Icutta Elec. Supply Ord............. = 2 
ew A ries & Robinson í per Cent.lst Mort. 55 —60 | 613 6 May, Nov : 2 cuo 9955 Cum. Prefjsecsecesss ces 5 —5} 4 V ^ m 
Dekan REEERE E aD CUT 100; 5°% | Calgary Power Co. 5% 1st Mort, Bnds.. ui —93 | 5 16 0 ex 
100, $1 | Canadian Gen. Elec. Co. Com. St....... TE EDS : iS 0 S 
Telegraphs. 63~78 | 510 1 Í June, Dec [| 100 84| Do. 7% Cm. EE PERRA 117 — dy 
Yee SEE AHERIES Ae | UE rs tnde RA MA PRI 
o r Ce e| 62—65 16 3 0| FMyAgN | | | — Ist Mort. Stl Debs. ooo Te . 
d 158 Alana an” Telegraph Ord... ess.. E : v B | MAEN St.i èl} | Cond. Gas, Elec. Lt&Power of Baltimore St ios zs : 2 0 a 
St | 30/0| Do. Preterred .seseseses P 234—234, 5 4 0 FMy.AgN [Stl 33 Do. 6° Pref. St. ( um Gl ik | ccdmn ios, 6 Er 
St. | 30/0 CES D tieu S Deb. Stk. 79 —81 | 418 pips " ‘hee E 31000 Gen. Mort. o d ns 22.500 a 6.0 2 
v merc - 10 , Ug ° 79 
o od Cuba Submarine Ord....... eee eee ss een : rb. Feb. Aug | St! 5% | Elec. Supply Co. of Victoria 5 per Cent. 871—904 | 5 10 O| Jan, July 
10 10/0 Do. Prefere nce 10 per Cent.... TENET 33 5 6 8 April, Oct | Ist Mort. rane A [EE ZEE =p 4 3 10 '* Nov 
S! 2/0 | Direct Spanish Ord...esserereseses es : cv | 618 O0 | April, Oct 1/0/91 | Indian Elec. ape doe ds — st b May, en 
5 5/0 o | Do. VI Got a Piéf.. i v san 1512 0 Ja,Ap,Jy.0 9. a ob Ee Noi TEY 6 April 
it ates Cable....... eee p , Dec | 1 0/71| Do. 6 per Cent. Cum. Pref........... E Ra 
P JUS mr West India Cable ARE x (rd.) e a : i A LNAI St. | 2 Sate MO Cap. St....... 1024 — 1044 ; ie 6 . 
Q l tern Ordinary.. .seese ertt nn E 8 9 a Mv. Jy, an 9 Do.30,yr 4/68 9.4 a v.e P m eid $ 
St. i ol aa 34 per Cent. Pref. Stock..... oe 12 gel e 6 May, Nov Madras E.S Corp. Ord. .... i INN E P 6. 36 ^ tul 
2 tDo. 4 per Cent. Mort. Deb. Stk. (r 12}—12} 510 0 Ja, Ap,Jy,O |St. £4 Mo a ee O St anir: Si—of |515 9|]Ja» J 
S 2 2 6 Eastern Bea ene "Stock dU ERA D 94 —906 4 3 3 Feb, ug S 2 D js je Mone s Stock AUT EIE 103 —106 | 4 14 0 ae 
nt. Ven. OTOCKR. ce ceca r nee | o "702529 
Sb rie Run A SA, 470 NES. XM 30) 32 : : H Had M B "i Mexican Elec. Lignt Co. 5% Ist Mort. E 726 an, aly 
(ot Copenhagen) ila cou a X 511 0 May, Nov St. O'lld8 ....... e eee soon d 7 6 6 n,Àp,JY, 
e v on: European ...»e eene a iu 518 0 Ja, Ap,JyO [St. $! i up s & Power Co. Com. St...... 2 Ze 4 2 3 May, Ney 
jo Sis, cares Companies Common eei P$ odo $19 9 JeAtrg 2 $4 | Do So ft Mort Gad Bonde’ 2771; m CES |g B D[ Feb 
100 v A Maronis Wies ig Co. ex ments. d E, 3 7 E U 4 E dk 100 595 | Monterey Riy. Su ee Pere a ud SE A 2 0 F, My, A, N 
o Upe. Pret. ex rin? .D 99) $2! tMontreal Lt Ower gi oe 
] ‘3/48 | Pore ie Fel 4°, Guar. Dos. (red.) Hi fno H E ^ June ay i Sr S"9 FNortnern Lt. Power & Coal 5°4 Gd. ied 202 M 412 0 April 
E EE West ie of AMeTICa..seees estt E 94 —97 |4 2 6 Jan, July |St. £10 River Plate Elec. Co. Ord. Stk. Stk.) “99 —104 | 5 16 0 Max uf 
JI t amannan Sacie Ag O an N [ae ca | TBO poe Gt gendom eee E 
2 & Panama eese eese mS May. Nov t| © | Do. 5S per Cent. Deb. Stock.......... C os 
T o | Da iod Cent. Ist Pref... eere of E | Y 4 6 May, Nov 4i Shawinigan K EAE Cap. St. Fe me : 13 6| Jan Joly 
10 6/0 Do. 6% 2nd Pref.. * Far PC 98 —100 5 Q 0 Jan, July o "ded Co rego Db. St ertecer de 1004 —1024 4 7 6 = 
lg 5% | Do, Sper Cont, Debent] 28 “10 | 1 2| dan, Ju t Pe Power Co. 44% Db. Ste aaa] 97 —100 | 4 10 0| sey” Joly 
10 ik | (Be "Do. 4 qus Deb eae Bad) 92 —95 [aia 9 1 1/23! Victoria Falls Power Co. Pref, ram cm =l ( 1# (16 
t T ap g 
ed 44% Western Union Telogr * No allowance bas been made for accrued Interest or redemption. | Ex. Dividend, 
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GN 
The President of the Royal Society. 

THE heartiest congratulations will be tendered by all 
physicists and electrical engineers to Sir WILLIAM CROOKES, 
O.M., on his recommendation by the Council for election 
as President of the Royal Society on the 30th of this month. 
This honour, it may be said, is one of the few dignities con- 
ferred at the present time which is entirely free from any 
taint of a financial or political kind. It is the highest 
position to which any scientist can hope to attain, and its 
dignity 1s continually enhanced by the glamour of the 
names of those illustrious men who have in past times filled 
the chair, names which have become household words in 
the world of Science, names including those of NEWTON, 
Davy, KELviN and RayueicH. The claims of Sir WILLIAM 
Crookes to this position are evident enough, but we may 
be permitted the reminder that though he began life as a 
chemist he has always been closely connected with the 
theoretical side of electrical progress, while his work on 
high vacua and radiant matter has not been without its 
effect on developments in more commercial spheres. He 
has not, however, been entirely unconnected with the 
commercial progress of Science, and this connection with 
the industry he still maintains through the chairmanship 
of one of the London supply companies. Sir WILLIAM 


was elected a Fellow of the Royal Society at the early 
age of 31, and since then his work for Science has been 
recognised by the bestowal of the Royal, Davy and Copley 
medals, by the tenure of a place on the Council and other 
offices, and finally by election to the Society's highest positicn. 
This is a day of young men, but this honour is not for such. 
Nevertheless, it will surprise many to hear that Sir WiLLIAM 
is in his 82nd year, and it can only be added that he does 
not look it. In this case it would seem the man and the 
post are excellently fitted for each other We know 
that Sir WILLIAM will increase the lustre of his high position, 
while his election to it will add a crown to his many laurels, 
so that by a process of mutual induction the virtues of both 
holder and position will be enhanced for the good of Science. 


aE 


Further Tenders for the Wireless Chain. 

As will be seen from a note in another column, the 
Government are now prepared to receive tenders for the 
erection of the second set of three high-power stations of 
the Imperial Radio-telegraphic Chain, and any firm that 
tenders must be prepared to give a long- distance demon- 
stration. This seems to be a very rapid development after 
the final settlement of the first tender. which was, as is well 
known, secured by the Marconi Company, other firms not 
being permitted to tender. We have no knowledge of 
the circumstances which have led to the present haste ; we 
think however most people will be surpris:d that the 
Government has not waited for a time in order to collect a 
certain amount of information from the working of the first 


| three stations before considering the erection of the second 


three. But the point which will probably strike the 
observer as being the most curious is that firms wishing to 
tender must notify the Secretary of the Post Office of their 
desire to give à demonstration not later than the 21st inst., 
at the same time stating the earliest date at which sich a 
demonstration can be given. Surely in work of this mag- 
nitude a little more time should be allowed ; for e:ample, 
a clear month rather than about 14 days. Of ourse, it 
may be that any firm which is capable of tendering will send 
in à notice and subsequently withdraw if it so deres ; but, 
in any case, matters of this kind require carefy’ considera- 
tion, and there can surely be no objection tos ving à more 


‘reasonable notice. 
————— 


Wireless Telegraph Research. i 
THE appointment by the PostmMaste*“VENERAL of a 


Committee to consider what provision spuld be made by 
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the State for research in wireless telegraphy comes as a 
welcome sign that the importance of this branch of science 
is recognised by H.M. Government, and incidentally shows 
the great inconsistency of which the Post Office may be 
capable. With the constitution of the Committee there is, per- 
haps, less reason than usual to find fault. There is certainly 
not so much of the political element as is customary, and, 
while the experts are not in an overwhelming majority, 
their influence will be increased by a leavening of such 
scientific amateurs as Lord PARKER and Sir HENRY NORMAN. 
We have the greatest hopes, then, of real good from the 
work of this Committee, and the only point that remains 
to be discussed is what that work will be. Presumably 
it will deal with the highly technical side of the subject. 
The commercial side of the work is already being looked 
after by the Post Office and the scientific side by the British 
Association, so that this Committee will devote its atten- 
tion solely to the elucidation of technical matters of general 
importance. This should be useful work. Obscure tech- 
nology often means obscure practice, and if, as is stated, a 
special branch of the National Phvsical Laboratorv is to be 
formed to deal with these points, we may feel sure that 
clearness on both sides will result. "There is, however, one 
amusing point in this connection, for what the PosTMASTER- 
GENERAL gives with one hand he takes away with the other. 
While he appoints a Committee in weighty terms and indi- 
cates lines of action for its labours he at the same time by 
taxing certain stations imposes an obstacle to the pro- 
gress of the work. This amateur work would be of the 
greatest use to the Committee and yet apparently it cannot 
be taken advantage of. Here, surely, is a case where prac- 
tice can help theory, and in our view this can be done in no 
better way than by the collection of data at stations 
scattered over a wide area. The amateur would be only too 
pleased to help in this work. Why, then, discourage him ? 
Or does the PosrMAsTER-GENERAL think that the Com- 
mittee should work only with pencil and paper, and dis- 
cover fundamental wireless truths in the same way that 
HERSCHELL discovered Uranus ? 

Railways and Electricity Tariffs. 

THOSE supply engineers who seem to have a difficulty in 
accepting anv tariff except a flat rate may perhaps derive 
some light from what is becoming a common practice on 
certain railways. Suburban railways, like electricity 
vorks, are troubled with peaks, but they have two peaks 
In any case it is to their advantage 


restricted in their travel to certain hours. The cost of 
running a definite service of trains depends very little upon 
the fluctuation of the traffic within certain limits. If the 
passenger traffic can be increased to a certain extent this is 
all to the advantage of the railway company, even if the 
charge made per passenger is small. The cost of organisa- 
tion and of running the trains is practically unaffected. In 
other words, the standing charges remain the same, and 
they form a heavy proportion of the whole. Similarly, it 
is equally worth while for the station engineer to encourage 
every kind of demand, even at a low rate, provided it does 
not increase the standing charges, or provided that it only 
does so to a small extent. If the load cultivated in this 
way tends to have too great an influence as time goes on the 
tariff can be modified to suit the circumstances, just as a 
railway would not bind itself to issue cheap tickets to its 


detriment. 
rec. 
Goods Traffic on Tramways. 

AT the present time the managers of tramway under- 
takings are doing their best to discover some means of 
developing their revenue, and at the same time of increasing 
the load factors of their svstems bv employing the tracks 
at periods when they might otherwise be idle. In certain 
cases, notably Manchester, Bradford and Edinburgh, the 
first problem has been solved by the institution of a parcels 
collection and delivery system. The results of this arrange- 
ment have been quite successful, for not only does a prompt 
delivery of parcels coincide with the desires both of trader 
and consumer, but revenue can be earned by the tramway 
undertaking with but small expenditure. Indeed, it has 
been stated that a profit of about 50 per cent. can be made 
on this class of traffie. On the other hand, it should be 
noted that this solution does nothing to increase the load 
factor of the system, it not being worth while to run specia 
cars for parcels which can quite well be carried in a compart- 
ment on the ordinary vehicles. It therefore remains tO 
be seen what prospects in the direction we have indicated 
are offered by the second solution. 


ead 


So far, it would appear, very little has been done in the 
way of using tramway lines for goods traffic. Something 
has been done at Bradford, but it has been principally con- 
fined to carrving goods for the Corporation's own depart- 
ments. A report by Mr. C. W. Marlins, of Liverpool, on 
this question 1s, therefore, of interest ; but we think, to 
prevent his conclusions being misconstrued, it should be 
pointed out that Liverpool forms a rather special casc from 
this point of view. An enormous tonnage of merchandise 
is unloaded at its docks, and this merchandise is cither 
despatched to warehouses in the citv itself or to the neigh- 
bouring or distant manufacturing districts. It is naturallv 
with the first class of traffic that the Corporation tramways 
would be expected to deal. At present this traffic 13 
carried to a large extent bv horse-drawn lorries, and Mr. 
MALLINS reports that it could be done with half the number 
of vehicles were some modern system of mechanical haulage 
adopted. With this statement evervone with a progressive 


pe! day instead of one. 
to fil up the vallevs in their load curves as far as possible, 


and i! one case that we know an attempt to make good the 


loss inshort-distance traffic which comes with the holiday 


season is made bv the railway concerned granting 


monthlv;eason tickets to a watering place at the rate of 2s. 

r retur! Journey, as compared with the ordinary return 
fare of 10s; moreover, return tickets, with the restriction 
that they à1 not available during certain hours correspond- 
ing to the ru, hours, are issued at the extremely cheap rate 
of Is. Obvics]y this is a concession that is much appre- 
ciated by thoswho wish to stav at a place of this kind for a 
month or two nd vet continue their work in the metro- 
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mind will agree. 


“ tram-lorry ' 
state of things, nor, it must be admitted, is Mr. MALLINs. 


He points out that it would be impracticable to use the 
existing lines in the middle of the city for this work, as they 
are already taxed to their utmost capacity ; but he suggests 
that the dock railway should be electrified at a heavy cost, 
or that trolley omnibuses should be used. The last sug- 
gestion, we must confess, fills us with dismay, especially as 
this appears to be eminently a case for the commercial 
electric battery vehicle, which gives the greatest possible 
Indeed, it is this possible solution which we feel 
should receive the closest consideration by the Liverpool 
authorities, as by its employment the horse-drawn lorry 


can be discarded and the number of vehicles on the streets 
In such a case there are 


one that over- 


flexibility. 


reduced to a suitable figure. 
always two solutions that can be adopted : 
comes present evil, but takes no thought for the future; the 
other which tries to solve both present and future diffi- 
culties. We feel that Mr. MaLLINS' recommendation falls 
into the first class, and we hope that before it is too 
late he will discover a scheme which will come into the 


EP a REED t 


Royal Engineers (T.F.)—Capt. P. B. Coulston and Lieut. W. 
Bottomley (Western Wireless Signal Company) and Capt. F. W. 
Smith- Cleburne (Western Airline Signal Company) have resigned 
their commissions. 


Imperial Chain of Radio-Telegraphic Stations.—Tenders are 
invited by the Postmaster-General for the construction of the 


second. 


second three high-power stations of the Imperial Chain from | 


"* any wireless company, syndicate or contractors who are able 
by means of a practical demonstration to satisfy him of the 
efficiency of their system." The demonstration must indicate 
the capacitv of the system for continuous efficient communi- 
cation by day and night over not less than 2,000 geographical 
miles. Any company, syndicate or contractor desirous of 
giving such a demonstration should communicate with the 
secretary to the Post Office before November 21st instant, 
stating the earliest date on which such demonstration can be 


given. 

Railophone Safety Signalling System.—We have received 
a letter from International Railophones (Ltd.), drawing atten- 
tion to a statement in ** The Times " of October 18th that the 
Midland Railway Co. has adopted a wireless signalling system 
on its line. It appears that this “ wireless” system is in 
reality the von Kramer inductive system which was described 
in THE ELECTRICIAN, Vol. LXIX., p. 574, July 12, 1912. The 
author complains that certain details that have appeared in 
the daily Press are not accurate, and in a long explanation 
describes the various points of his system. We do not think it 
necessary to repeat these, as the system has already been 
accurately described in our columns. Mr. von Kramer must, 
however, not be surprised at the inaccuracy of the daily Press 
when dealing with technical subjects. He certainly will not be 
when his experience has been as long as ours. 


Cable Interruptions and Repairs. 


Date of mn Date of Repair. 
Latekia—Palura .................. May 26, 1910 — 
Scalamova—Samos ............... April 21, 1912 ... — 
Marmariza-—HBhodes.............. . April 21, 1912 — 
Poulocondore—Pentianac......... July 5, 1912 — 
Jamaica— Colon ..................... June 9, 1915 — 

Oran—Tangier ....... —— ne Oct. 6,1915 Nov. 11, 1913 
Singaradja—Ampenan ........... ^, Oct. 5,1914 — 

Oct. 20, 1913 Nov. 10, 1913 


Ceara— Maranbam .... 

Mole St. Nicolas Portauprince 
Cayenue— Salinas ................. 
Puerto Plata—Martinique 

Fort de France—Paramaribo 


Oct. 27,1913 ... — 
Oct. 30, 1913  ... — 
Nov. 3,1915 ... — 
Nov. 12, 1913 ... — 


We are not, however, so sure that the 
' is the vehicle to bring about this desirable 


An Explanation.—Complaint has reached us from Messrs. 
Nalder Bros. & Thompson (Ltd.), of Queen-street, E.C., and 
from Mr. R. W. Paul, of New Southgate, London, that an 
advertisement of Messrs. Evershed & Vignoles (Ltd.), of 
Chiswick, London, which appeared in our issue of October 31st, 
might be construed to cast a slur upon the combined ohm- 
meters and generators manufactured by them respectively 
under the names of Ohnier and Omega, by a suggestion that 
they are of inferior workmanship. The advertisers have 
assured us that the advertisement was not intended to convey 
this impression, and have, we are informed, apologised for the 
same. We, on our part, equally regret the form of the adver- 
tisement. Its insertion, owing to circumstances which it 1s. 
difficult to explain here, was made without its coming directly 
before the department dealing with such matters. 


Radio-Telephony.—It is reported that successful experi- 
ments have been carried out at Nauen in radio-telephony, the 
messages being received at various stations 300 to 400 miles 


away. 
Large Wireless Receiving Station for Wiltshire.—We un- 
derstand that the Postmaster-General proposes to erect a wire- 
less station on Beckhampton Downs about 4 miles from Devizes. 
This station will be mainly used for receiving purposes so that 


very little power will be required. 


The Electric Vehicle at Olympia.—This year the only 
electric vehicle at the Motor Exhibition is on the stand of 
Messrs. Arrol, Johnston & Co., who exhibit a graceful 5 H.P. 
coupé fitted with Edison batteries and a cardan worm drive. 
The counterpart of this vehicle made the Journey from Dum- 
fries to London in June last, under observation of THE ELEc- 
TRICIAN. Two of the large commercial firms in London have 
recently given repeat orders for Edison electric vans, also 
a private order has been given for a luxurious and powerful 
car de luxe. The electric coupé is specially built for handling 
by ladies. The controller has five notches for the forward 
motion and three if required for reverse from a steering column 


quadrant. 


Wireless Telegraph Research.—The Postmaster-General 
has appointed a Committee to consider how far and by what 
methods the State should make provision for research work in 
the science of wireless telegraphy, and whether any organisa- 
tion which may be established should include problems con- 
nected with ordinary telegraphy and telephony. The Com- 
mittee's office is at 6, Catherine-street, Strand, W.C. The 
names of the members of the Committee are as follows: The 
Right Hon. C. E. H. Hobhouse, M.P. (chairman), the Right 
Hon. Lord Parker of Waddington, Sir Joseph Larmor, M.P., 
F.R.S., Sir Henry Norman, M.P., Dr. R. T. Glazebrook, F.R.S., 
Mr. W. Duddell, F.R.S., Mr. R. Wilkins, C.B., Rear-Admiral 
E. F. B. Charlton, R.N., Sir Alexander King, K.C.B., Mr. W. 
Slingo, Commander F. Loring, R.N., Major the Hon. H. €: 
Guest, M.P., and Commander J. K. im Thurn, R.N. 

Some reticence is displayed officially as to what exactly the work of 
this Committee will be, but we understand it will only initiate and not 
carry out research work. lt may suggest research on detinite lines with 
the aid of a Government grant and thus open a way to possible develop- 
ments of a character which may materially influence the future of wire- 
less telegraphy. With this end in view a special department for wireless 
research may be established at the National Physical Laboratory where 
many fundamental problems may be examined. These problems, it is. 
stated, will include investigations into the nature of the wave propaga- 
tion and transmission with a consideration of night and day effects, 
elimination of atmospheric disturbances and the possible freedom from 


atmospherics obtainable by certain systems. 
Projected Tyne Subway.—Regarding the projected tube 
railway beneath the Tyne, to which we have recently referred 
the following technical particulars are given by “ T he Times” 
Engineering Supplement: The railway has been designed 
on the "switehback " principle. the two terminal stations 
being at the highest points at each end. According to the plans 
the track will be single from end to end, and on the standard 
4 ft. 81 in. gauge, nearly straight throughout and with only 
a few flat curves. There will be no junctions, points or cross- 
ings. At each station the platforms will be placed on both 
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sides of the train, so that passengers will always alight on the 
opposite side of the train to that on which they enter. The 
length of the line will be about # mile, and a single train 
working backwards and forwards will maintain a six minutes' 


Service. 


The Engineers’ Club, Manchester. — For a number of years 


the members of the various engineering industries and allied 


interests in Manchester district have had the idea of forming 


a club which could be made use of for business and semi-social 
purposes and be the recognised centre of engineering in the 
city. The movement has grown slowly and steadily and to 
this fact may be attributed the strength of the membership of 
the present club and the commodious premises which will form 
its permanent quarters. Even in London, although there are 
clubs which claim to supply the wants of engineers, there is 
still the need for an institution similar to that which was opened 
in Manchester last week. At the invitation of the directors of 
the club we were present at the opening luncheon given on 
Thursday last and were given an opportunity of inspecting the 
new premises. The present membership of the club is over 
500, and 1f members come in at the same rate as they are now 
doing it may even be found necessary to encroach upon the 
avalable space in the club buildings. The site overlooks 
Albert-square, and the rooms are commodious, comfortably 
furnished, well lighted and heated. They comprise a large 
smoke-room and reading-room, dining-room, billiard-room, a 
number of small rooms for private consultation, and the usual 
offices. The quarters are spread over three floors and an 
electric lift gives convenient access to all parts of the club. 
Engineers of all classes are eligible for membership and also 
those holding administrative positions on the staff of engineer- 
ing firms, such as accountants, chief clerks, &c. The first 
president of the club is the Right Hon. Sir Wm. Mather, who 
took the chair at the first dinner of the club, which was held in 
the Midland Hotel on Friday last. Mr. Daniel Adamson pre- 
sided over the opening luncheon, and there were also present 
the deputy Lord Mayor, Sir Charles Behrens, Mr. E. H. Langdon 
president of the Manchester Chamber of Commerce, and the 
directors and committee of theclub. Thedeputy Lord Mayor, 
in proposing the toast of the club referred to the important part 
played by engineers in the Manchester district and made 


specific reference to that piece of fine engineering work, the 


Manchester Ship Canal. Mr. Daniel Adamson briefly out- 


We publish an abstract of a Paper on “ The British Standard 
Specification for Consumers’ Electric Supply Meters,” read by Mr. 
S. H. Holden before the Birmingham Section of the Institution of 
Electrical Engineers (p. 250). | 

We give an abstract of a Paper by Mr. J. W. Jackson on “ Steam 
Boiler Working " (p. 217). : 

Companies’ Meetings and Reports.—Meetings of the Cape Electric 
Tramways, Edison & Swan United Electric Light Co., Provincial 
Tramways Co., Western Telegraph Co. and West India & Panama 
Telegraph Co. are reported, and abstracts are given of the directors’ 
reports of the Allgemeine Elektricitüts Gesellschaft, Amazon Tele. 
graph Co., Auer Gesellschaft, Buenos Ayres Lacroze Tramways Co., 
and New St. Helens & District Tramways Co. (pp. 269-270). 


OBITUARY. 


Sir ROBERT HuNTER, K.C. B. —We regret to record the death of 
Sir Robert Hunter, which occurred on Thursday, November 6th, at 
Haslemere. The deceased who, for over 30 years, was solicitor to the 
Post Office, was in his 69th year. In his official position he naturally 
came into contact with electrical engineering, a contact which became 
closer just recently when the telephone transfer and the Marconi 
contract engaged his full attention. Before that, however, his life 
had been a busy one, a fact which will be amply realised when it is 
stated that during his tenure of office no fewer than 40 important 
public general Acts were passed. Apart from this the continual 
examination of private Bills affecting his department, the drafting 
and supervision of all the postal regulations, and the negotiations 
connected with the compulsory acquisition of land for Post Office 
purposes in London and the country kept him fully employed. The 
Post Office Consolidation Act of 1908, consolidating more than 25 
statutes, occupied him for several years while in 1909 he was respon- 
sible for the Telegraph Arbitration Act for settling differences be- 
tween the Postmaster-General and the telegraph companies on the 
subject of purchase money. The Telegraph Construction Act. 
authorising the Post Office to carry telegraph wires across railways 
without consent under certain conditions was also drafted by him. 
The result of the arbitration with the National Telephone Co. 
wherein the latter's claim was reduced by nearly one-half may ^x 
considered a personal triumph for him. He was created a K.C.B. 
in 1911. 

Joun BELCHER, R.A.— The death is announced of Mr. John 
Belcher, the architect of many famous buildings in this country. 
Among these may be mentioned Electra House, London. E.C., the 
home of the Eastern and Associated Telegraph Companies, a nia£ 
nificent building comprehending many great architectural features 


lined the history of the movement which led up to the ultimate 
formation of the club, and also referred to the untiring efforts 
of the directors and committee, and. particularly those of the 
hon. secretary, Mr. Edmund L. Hill, in putting the proposals of 


PERSONAL. 


many years into practical shape. He felt that the club should 


be recognised as a centre of engineering interest and that it 
would not compete in any way with existing engineering insti- 
We feel sure that there will be a steady 


tutions in the city. tU 
influx of members to the club, and that it will go on and flourish 


in the years to come. There have not been wanting detractors 
of the proposal. but there seems to be every prospect that the 
pessimism of these individuals will be in no way justified. 
Those of our readers who are interested in the movement can 
obtain full information bv applying to the hon. secretary at 
the club, Bridgwater-buildings, Albert-square, Manchester. 
We take the opportunity to wish the venture the success which 


it undoubtedly deserves. 


"Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

Dr. H. W. Malcolm concludes his article on “ Sine Wave Trans- 
mission in the Submarine Cable " (p. 245). 

We publish an Obituary Notice of Sir William Henry Preece, 


K.C.B., F.R.S. (p. 254). 
An article by Mr. L. Schüler deals with *'* The Efficiency of the 


Electromagnet " (p. 238). 
We give an account of the operating features of the Common- 


wealth Edison Co.'s system at Chicago (p. 243). 


We are glad to be able to state that Mr. W. Llewellyn Preece, who 
recently underwent a scrious operation, is making very satisfactory 
progress. He is at present at Penrhos, Carnarvon, but he was not 
permitted by his medical advisers to attend the funeral of the late 
Sir William Preece. 

Mr. P. J. Boucher, who has for some three years acted as traction 
lamp expert to Messrs. Siemens Bros. Dynamo Works. has been 
appointed to a similar position with the Edison & Swan United 


Electric Light Co. 


a! 


APPOINTMENTS VACANT AND FILLED. 


Cambridge Scientific Instrument Co.. Cambridge, advertise for an 
assistant to help in the work of the sales office. d 

An electrical engineer is required to take charge of power an 
lighting installation. See advertisement. 

The Public Works Department of the Government of Bombay 
require two foremen electricians, who are to act as technical db 
tors. Salary 300 rupees, rising to 460 rupees, per calendar month. 
Further particulars from and application to the Director-Gen 
Stores (Mr. H. J. W. Fry), India Oftice, Whitehall, London, 
by Nov. 19. 

Mr. Robt. W. Paul. New Southgate. N., wants an experienced man 
to take charge of winding and adjusting precision resistances. l 

A test-room assistant is required for a cable factory in Lancashire. 
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Mr. J. Bemrose, chief assistant electrical engineer at Tunbridge 
Wells, has been appointed chief engineer and manager at Leek. Mr. 
J. E. Pownall succeeds Mr. Bemrose at Tunbridge Wells, at a salary 
of £170 per annum, increasing to £200 by annual increments of £10. 


Mr. H. Hughes, of Walsall, has been appointed chief clerk of the 


Ashton-under-Lyne Corporation Tramways. 
Mr. O. N. Jackson, of Bradford, has been appointed canvasser for 
the electricity department at Cheltenham. 


— À ÓÀ 


INSTITUTIONS AND SOCIETIES. 


The Royal Society.— The following is a list of those who have been 
recommended by the President and Council for election into the 
Council at the anniversary meeting on December Ist :— 

President, Sir William Crookes, O.M.; Treasurer, Sir A. Kempe ; 
Secretaries, Sir John Bradford, K.C.M.G., and Prof. Arthur Schuster ; 
Foreign Secretary, Mr. D. H. Scott; Other Members of the Council, the 
Rt. Hon. A. J. Balfour, Prof. W. M. Bayliss, Dr. F. W. Dyson, Dr. Henry 
J. H. Fenton, Prof. W. Gowland, Dr. F. G. Hopkins, Sir J. Larmor, Prof. 
C. H. Lees, Prof. E. W. MacBride, Prof. G. E. Smith, Prof. J. L. Smith, 
Sir John Thorneycroft, Prof. W. W. Watts, Mr. A. N. Whitehead, Mr. 


C. T. R. Wilson, Dr. A. S. Woodward. 
Among the Papers read at the meeting of this Society yesterday 


afternoon was one on '' Tbe Diurnal Variation of Terrestrial Mag- 
netism," by Mr. G. W. Walker, F.R.S. 

Tramways and Light Railways Association.—The current issue 
of this Association's*'Journal" contains some correspondence which 
has taken place between the chairman of the Association (Lord 
Stanley) and the Lord Chancellor with regard to Lord Moulton's 
judgment in the case of the Tottenham Urban District Council v. 
Metropolitan Electric Tramways Co. This case, it will be remem- 
kered, dealt with the rating of tramways, and the judgment was 
adverse to the company Mr J. B. Hamilton’s Paper on ** Urban 
Passenger Transport,” read at the recent conference of the Municipal 
Tramways Association at Sheffield, is also reproduced 

Institution of Municipal Engineers.—The annual general meeting 
of this institution was held in London on Friday last. A business 
meeting took place in the morning. while after lunch the presidential 
address was delivered and two Papers were read. In the evening a 
conversazione was held in the Council Chamber, Holborn Restaurant. 
W.C., at which the Lord Mayor of London attended. His lordship 
was accompanied by the Lady Mayoress. and Mr. Sheriff Painter. A 
very large company was present, and the musical programme, which 
was performed under the direction of Mr. Charles Capper. was a great 


success. 

The Institute of Radio Engineers.—The November meeting of this 
Institute was held at Columbia University, New York, on Wednes- 
day, November 5th, when a Paper entitled '* The Audion—Detector 
and Amplifier " was read by Dr. Lee de Forest. The principles of 
operation and its use as a sensitive detector for radio communication 
were described, also its more recent adaptation as a practical am- 
plifier of exceedingly minute pulsating currents. The Paper was 
accompanied by demonstrations of the apparatus described. It is 
interesting to observe that in the past six months the membership 
of the Institute has been greatly increased. and now boasts of 52 
members and 184 associates, embracing with one or two exceptions 
the entire radio profession of America, 

Association of Teachers in Technical Institutions.--The ninth 
annual general meeting of this Association will be held to-morrow 
at 2:45 p.m., the meeting place being St. Bride's Institute, Fleet- 
street, E.C. Mr. P. Coleman will be in the chair. The annual 
dinner of the London branch will be held in the evening at the 
Holborn Restaurant. The officers of the Association for the forth- 
coming vear are: President, Mr. P. Abbott ; hon. secretary, Mr. J. 
Paley Yorke, and hon. treasurer, Mr. C. Harrap. 

The Batti-Wallahs’ Society.—The next informal meeting of this 
society will take place at the Victoria Mansions Restaurant, on 
Wednesday, the 19th inst., at 7 p.m. After the usual dinner a 
discussion will take place on " How far the Aims and Objects of the 
Jovian Society of America apply to the Batti-Wallahs’ Society." 
It will be remembered that this society with mystic rites and boiling 
oil forces along the use of electricity in the States, and does a great 
deal of good work in a subtle manner. It is hoped there will be a 
good attendance on Wednesday to hear all about it. 


EDUCATIONAL NOTES. 


_ Imperial College of Science and Technology.—In December Dr. 
S. P. Smith will give an advanced course of instruction on Con- 
tinuous and Alternating-current Commutator Machines Further 


— 


particulars may be obtained from the Registrar, Kensington, Lon- 
don, S.W. | 


University of Bristol.—4A regulation has been made whereby the 


Bath Municipal Technical School will be connected with the faculty 
of engineering of the University, which is provided and maintained 
in the Merchant Venturers' Technical College. 


It will be possible for a student to take the preliminary and inter- 


mediate courses for the university certificate in engineering, cither in 
whole or in part in evening classes in the Bath Technical School, pro- 
vided that the classes included in them have been approved by the 
senate, and are conducted by teachers recognised by senate for the par- 


ticular purpose. 


ARRANGEMENTS FOR THE WEEK. ] 


FRIDAY, Nov. 14th (to-day). l 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7 p.m. Mecting at the Hugh Bell School, Middlesbrough. Paper 
on *' Steam Boiler Working in Electrical Power Stations,” by 
Mr. J. W. Jackson. 
GREENOCK ELECTRICAL SOCIETY. 
7:45 p.m. Meeting at West Stewart-street, Greenock. Paper on 
“ Electric Tramcar Equipment,” by Mr. S. James. 
PuysicaL Society. 
$ p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, S.W. Agenda: ‘ The 
Thermal Conductivity of Mercury by the Impressed Velocity 
Method,” by Mr. H. R. Nettleton; '' Polarisation and Energy 
Losses in Dielectrics,” by Dr. A. W. Ashton; “ A Lecture 
Experiment to illustrate Ionisation by Collision, and to show 
Thermo-luminescence," by Mr. F. J. Harlow. 
SATURDAY, Nov. 16th. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 
4:30 p.m. Meeting at the Royal Technical College, Glasgow. Paper 
on “ Wireless Experiments," by Mr. J. R. Laird. 
N.E. Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:15 p.m. Meeting at Bolbec Hall, Newcastle-on-Tyne. Paper on 
“ Centrifugal Pumps," by Mr. A. T. Thorne. 


MONDAY, Nov. 17th. 
ErEcTRO- HARMONIC SOCIETY. 


Concert (Ladies! Night) at the Holborn Restaurant, Hol- 
Chairman, Mr. S. Z. de Ferranti. 


§ p.m. 
born, London, W.C. 


TUESDAY, Nov. 18th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the University, Manchester. Paper on “ A 
Two-rate Tariff Systefn without Time-operated Control,” by 
Mr. H. Perry. 

THE ILLUMINATING ENGINEERING SOCIETY. 

8 p.m. Meeting at the Royal Society of Arts, John-street, 
Adelphi, London. Agenda: “ A Short Report on Progress 
during the Vacation," by Mr. L. Gaster; “ A Short Account of 
the Proceedings at the National Gas Exhibition," by Mr. F. W. 
Goodenough; “© A Note on the Fourth International Congress 
of School Hygiene held at Buffalo during last September,” by 
Dr. James Kerr. A series of photographs illustrating shadow 
effects by natural and artificial light will be shown by 
Messrs. J. S. Dow and V. H. Mackinney. 

WEDNESDAY, Nov. 19th. 
ROYAL SOCIETY oF ARTS. 
8 p.m. Meeting at John-street, Adelphi. Inaugural Address by 
Col. Sir Thomas H. Holdich, R.E. 
THURSDAY, Nov. 20th. 

AssociATION OF MINING ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at Royal Technical College, Glasgow. Paper on 
" Electrie Winding," by Mr. J. Gillespic. 

PRIDAY, Nov. 21st. 
JUNIOR INSTITUTION OF ENGINEERS. 

§ p.m. Mecting at 39, Victoria-street. London, S.W. 
" Electrical Maintenance," by Mr. T. Johnston. 


Paper on 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, November 17th, A Company.—Technical instruction, 7 p.m 


to 10 p.m. 
Tuesday, November 18th, B Compsny.— Technical instruction, 7 p.m 


to 10 p.nr. 
Wednesday, November 19th, Recruits only.—Infantry drill and. tech 


nic il instruction, 7 p.m. to 10 p.m. 


Thursday, November 20th. € Company.— Technical instruction, 7 p.m. 


to lO p.m. 


Friday, November 21st, D Comp:ny.—Technical instruction, 7:30 p.m. 


to I0 p.m. 


Saturday, November 22nd.—Headquarters will be open for regimental 


business from 10 a.m. till 12 noon, 


"these values the electrical input and the mechanical output, during the 
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attained, 7.e., the stroke completed. Let E represent the applied 


THE EFFICIENCY OF THE ELECTROMAGNET.* pressure, and e the counter-E. M.F. induced in the coil by the chang. 


BY L. SCHÜLER. ing magnetic field; thus e= E— ir, where i is the current and r the 
resistance of the coil. Further let Z represent the number of turns 
of the coil, and N the magnetic flux in the core, t a small time-interval 
and the subscripts 1 and 2 the conditions prevailing at the beginning 
and at the end of that time-interval, then 

(No—N,)Z 


Summary.—A method is described for calculating the current in the coil 
and the armature-speed of an electromagnet at all moments from switch- 
ing on to the completion of the stroke. By plotting the time-curves of 


stroke, can be found, and thence the efficiency of the electromagnet. ED 
Different examples are given for both direct-current and alternating- 1.10 ” 

current supply. It is further shown that with alternating-current 9-08 

Supply the working conditions are much affected by the point of the i Nen . » TOP 2... (Q0) 


pressure-curve at which the apparatus is connected to the supply circuit. 
The value e represents the mean E.M.F. during the interval t. 


The magnetic leakage may be neglected ; it is true that the leakage 
grcatly affects the attracting power, and therefore the absolute value 
of the mechanical energy produced, but the influence is not so 
pronounced on the ratio of input: output. It is, however, possible 
to take the leakage into consideration by this method, but this 
would complicate matters, and I will therefore neglect it in the 
present description. I assume that the magnetic flux is the same in 
the air-gap, the core and the frame. When B represents the flux 
density (number of lines per square centimetre), and q the cross 


section of the air-gap in square centimetres, then 


When work is performed by an electromagnet, e.g., a weight lifted, 
a transformation of electrical into mechanical energy takes place. 
This transformation is twofold: the current supplied to the coil of 
the electromagnet produces a magnetic field, i.e., magnetic energy ; 
this magnetic energy is stored in the magnetic circuit, preferably at 
the places of the worst magnetic conductivity (highest reluctance), 
namely the air-gap. When the armature is attracted the magnetic 
‘energy stored in the air-gap is transformed into mechanical energy, 
while the magnetic energy stored in the iron remains there and is 
lost in the form of a spark or arc when the exciting current is broken. 


Beside this magnetic loss there are electrical losses due to the ohmic Á 

drop in the exciting coil, and to eddy currents in the core and frame B= N 

of the electromagnet. If A, represents the electrical energy supplied q` 

to the coil from the moment the current is switched on up to the This inserted in formula (1) gives— 

completion of the stroke and A, the mechanical energy delivered, e.t. 10 

then the efficiency of the electromagnet is n=A,,/A,. The fact that B,—B,—- --—-, 

the mechanical energy A,, consists of two components, namely the Z.q 

lifting work GA necessary to lift the weight G to the height A, and m Bo . E om . (3) 
2 Zu eo a do ie vus 


the accelerating work 1Gv?*, where v is the final speed of the arma- 
ture at the moment the stroke is completed, must be taken into 
consideration. When only the lifting work is considered as useful then 
the accelerating work appears on the debit-side of the balance-sheetk 
when, however, the purpose of the apparatus is the production of 
percussion effects (electric hammers) the accelerating work represents 
the useful work, and in that case the arrangement will be such that 
none or very little lifting work js produced. 

A number of authors have already treated the “ balance of 
energy " of the electromagnet, see Emde (‘‘ Elektrotechnische 
Zeitschrift," 1908, S. 817), Schiemann, Ilmenau (* Elektrotechnik 
und Maschinenbau," 1913, S. 11), Kalisch (" Archiv für Elektro- 
technik," 1913, S. 458); they have, however, tried to simplify 
the problem by making certain assumptions, such as constant field- 
strength or constant current during the whole stroke. Such assump- 
tions are certainly not admissible, as under practical conditions a 
continual change of all these values takes place from the moment 
of closing the circuit up to the completion of the stroke ; during the 
first moments after switching on, as long as the armature remains at 
rest, the current and the field will build up according to the well- 
known exponential-curve, the rate of increase depending upon the 
dimensions of the magnet, the number of turns and the resistance of 
the coil and the pressure applied. When the stroke begins, 7.e., the 
air-gap decreases, the current will also decrease as the magnet cannot 
absorb at any moment more current than is necessary for the pro- 
duction of the magnetic field; the current would therefore decrease 
nearly in proportion to the decrease of the air-gap if the magnetic 


The attracting power P (in kilograms) exerted by the magnet is 
obtained by Maxwell's formula : 
- By. m 
* Br. 9-81. 107 
T€ B. 
or, simplified, | PL 
^ 25.108 
The increase of speed x” (in m /sec.) of the armature (the weight of 
which including any load which may be attached is called G) 38 


calculated from the formula 


It must be noted that in this formula P is the mean power during 
the interval t, hence 


P= WP, + P,). 
When the attracting power acts in the vertical upward direction 
it is necessary, due to gravity, to subtract G from P; the formula 


then reads 
P—G . 
det DURAM Sea ae) 
. Ll . G 
If the friction is to be taken into account a corresponding amount 

must be subtracted from P ; I shall, however, assume that t he move 
ment of the armature takes place without friction. The speed of the 
armature at the end of the interval ¢ (in m/sec.) is 

Uo XU 


field itself remains constant during the stroke. "This, however, 
cannot be the case as long as the applied E. M.F. is not fully absorbed 
by the ohmic resistance of the coil. The further performance of the 
eurrent during the stroke will therefore depend upon the relative 
speed of the increase of the field and the decrease of the air-gap, while 
the increasing saturation of the iron has also to be taken into con- 
sideration. Jf, for example, the conditions are such, that even 
after the completion of the stroke (air-gap-- 0), the saturation of 
the iron is low, then the current must attain at that moment a very 
low value corresponding to the small number of ampcre-turns 
necessary for the magnetisation of the iron core. ; 

A mathematical formula representing the performance of the 
current during the stroke would have to take into consideration not 
only the electrica] and magnetic dimensions of the apparatus, but 
also the weight to be lifted, and the mass to be accelerated. I have 
not tried to solve the problem on a purely mathematical basis, as the 
necessary formula, if it can be found at all, would certainly be too 
complicated for practical application. I shall, however, describe 
a ‘step-by-step method,” which solves the problem in a very 
simple manner. The principle of the method is to subdivide the time 
of the stroke into a number of smal! time-intervals, and to calculate 
the values of armature-specd, air-gap, saturation and current for 
one interval. then for the next, and so on, until the air-gap= 0 is 


ae 


— 


* From the “ Elektrotechnische Zeitschrift.” 


———— 


and the mean speed during ¢ 
NULLA 
M er 


Ld 


Hence the distance W (in centimetres) passed during ¢ is 
W-l00.c.t. | 
Now the air-gap may be called d (in centimetres) ; then 
d,=d,— W. 
From the air-gap and the air-flux density we can obtain the number o 
ampere-turns necessary for the air-gap; the number of ampere- 
turns for the iren can be easily caleulated from the known density 
and the magnetisation curve of the iron used, The exciting current 
t, at the end of the interval / can thus be obtained. When the eddy- 
current loss is to be taken into account this can be done by corre 
spondingly increasing ip; | will. however, assume the iron of the 
magnet to be so well laminated that practically no eddy-current loss 
takes place. "n" 
We will now proceed to the following interval; at first 1t 19 
necessary to find the value e which enters into the formula (2). 
For this purpose we construct a current time curve, connect the zero- 
point with the point 7, found for the first interval, and by extra- 
polation find the value i for the middle of the following inte 
the value e is then obtained by the formula e= E—ir. The aecuracy 


rval: 


p DM = P an 
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BUT of the extrapolation has little influence on the result, especially when | 14,830, the attracting power to 880 kg., and the excess of power to 
| the coi] TR ir is small compared with E. It will further be seen that any | 130 kg. The mean excess of power during that interval is therefore 
i the curat. mistakes can at once be detected and corrected when the calculation 50 4- 130 
t the mumie + proceeds, as the e extrapolated must check with the e given by the —90 kg. 
fa small tis. formula e— E—i xr after the mean value i for the interval in question 
uling at the eg is found. Hence the incrcase of speed is, according to formula (4), 
We will now proceed to the calculation of anexample. I choose for 90 x 0-04 x 9-81 
this purpose a lifting magnet able to lift a weight of 750 kg. (including Seg = 0-047 m./sec., 
the armature) to a height of 3cm. The working pressure may be 9 
100 volts, but the magnet should lift with 70 volts. The magnet | the speed at the end of the interval is 
may be of the shell type, and the air-gap at the sliding surface v,— 0 + 0-047 — 0-047 m./sec. 
between the stationary frame and the moving part of the core ae d 
Kies (armature) may be 0-5 mm.; the dimensions may be so adjusted end Gheunea epee 0 +0-047 
» TM | that the same flux density prevails throughout the magnetic circle. = -. - =0-0235 m./sec. 
ee ib The magnet may consist of cast steel, with the magnetisation curve 2 
Ned shown in Fig. 1. The length of the magnetic path in iron may be The armature travels, therefore, in that interval a distance of 
BN. 2s 100 cm., the cross-section of the air-gap 100 sq. cm. Further, the 100 x 0-0235 x 0-04— 0-094 cm. == 0-1 em. 
M ure number of turns of the coil may be 2,000, and its resistance 3-5 ohms. ; : he end of that i l still 3 
ee We choose as time intervals for the calculations 0-04 sec. In the | 8nd the air-gap is at the ps onthat INLETT E UiS Uo OE eoo ci: 
aan : first interval after switching on ¢ is, of course, very small, hence Hence di d Ree: a 14,830 x 2-05 x 0-08 — 35,100; for 
Hs hos ez E. Therefore according to formula (2) iron, according to Fig. 1, about 21 ampere-turns per centimetre are 
epresents tte necessary, hence 2,100 ampere-turns are required for the whole iron 
and à ti * B= 100 x 0- 04 x 10 4 path. This gives a total of 37,200 ampere-turns, or i= 18-6 ampere. 
2,000 x 100 Table I. shows how the calculation is continued in this way. After 
— 2,000. 0-6 sec. only,0-24 cm. of the air-gap are left, 0-05 cm. of which belong 
The total air-gap (useful stroke 3 cm. --sliding surface 0-05 cm.) is | to the “sliding surface," so that the armature has only to pass 
3-00 em. ; hence the number of ampere-turns for the air-gap (the Cm. 
ampere-turns for the iron can be neglected up to B= 8,000), is 2,000 Ë — A 
x 3:05 x 0-8= 4,880, and the current is 1,=2-44 amperes. Itis now sf] so ee 
possible to correct the value e which was roughly assumed to b, M EP H 
0 3 2 
08 
i: E a NN Tf À 
e ae a DD 
0:2 
i eae eee eee, 
0 20 0 
re a Fn cii 
desc PERENNE NM, REN INS 
ne "UENIRE RE SECO LIN NUR UN NET 
TEREEEEBPABNERUE VENE 
1 COCOA AE 
. | LI LOL: BOPRDDDTIMDCDM ITEM 
NE E vr | | | NY 
| Fia. 1.—MAGNETISATION CURVE FOR STEEL. 4 
i Ae E SG EDD RD Woe 
E L=E in formula (2); from /,—2-44 the mean value of the current 0 eee ere EEE 
during the first interval i= 1-22, hence e= 100 — 1-22 x 3-5= 95-7 volts. A 32 Pr 
Sec. x 107 si 


Fra. 2.—VERTICAL Lirr wiru E=100 Vorrs Direct Current, G=750 Ka. 


This inserted in formula (2) reads 


B _ 9577 x 0-04 x 108 
" * 2,000x 100 
i = 1.910 through 0-19 cm. before the stroke is finished. The speed of the 
e. . armature at that moment is about 0-5 m./sec., so that the distance 
_ 1,910 x 3-05 x 08 5 33 0-19 
"7 — 2,000 abu left will be passed in IIT 0-0038 sec. As the last interval we 


therefore take 0-0038 sec., and at the end of this interval the armature 
will touch the core; the stroke is completed and the current may now 
be interrupted as for our calculation, of course, only the input of 
energy during the stroke must be considered. The time-curves of 


This point is now inserted in the co-ordinate system of Fig. 2, and by 
extrapolation the mean value of + during the following interval is 
found to be 3-4 amperes. Hence e= 100—3-4 x 3-5= 88, and 


88 x 0-04 x 10° 
px 2. 000 x 100 +1,910 current (i), armature speed (v) and distance travelled by the armature 
(W) are shown in Fig. 2. As the applied pressure E is constant 
— 3,070, — 100 volts during the whole stroke, the curve ?( x 100) represents in 
3,670 x 3:05 x 0-8 — 45 : the same time the energy absorbed (in watts) while the surface enclosed 
Mes 2,000 xd ie by the curve ? and the abscissa-axis is equal to the input Ae (in watt- 
seconds). We find by planimeter Ae=695  watt-sec The 


mechanical work supplied by the electromagnet consists of the lift- 
750 kg. x 0-03 m.= 22-5 kgm.—220  watt-sec., and the 


50 x 0-514? 
accelerating work T e E —]0-1 kgm.=99 watt-sec., together 


The calculation is continued in this way (see Table I.), until when 
a saturation of about 8,000 is attained it is necessary to calculate the 
ampere-turns for iron (see Fig. 1) and to add them to the amperc- 
turns for the air-gap. After 0-44 sec. the magnetic field has become 
so strong that the attracting power overcomes the gravity of the 


ing work 


32-6 kgm. or 319 watt-sec. Hence the overall efficiency 


weight to be lifted ; the saturation is then B,= 14,130 and 
14,130? x 100 319 
aes = 800 =- —=46 per cent. 
2T 25x100 kg. 77605 pR 
Thus the excess of the power over the weight is 800— 750— 50 kg. ; | and the efficiency for the lifting work alone 
as, however, this excess has only bcen attained at the end of that 290 
After m= pos = 82 per cent. 
395 


interval, practically no acceleration has so far taken place. 
the following interval, however, the saturation has increased to 
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Table I.—E-100 volts Direct Current, G=750 kg., Vertical Stroke. 
| | Am p.-turns. 
P, | B.-G | P-G | v, o W | d i 
| | | | Air-gap.' Iron 
. | p E | | 305 | 4000 | .. 239 
i: E ae ! 3-05 8950 | .. 45 
» MPO | $05 |12,900 , .. 6-45 
$ E | 305 |1660 | .. 83 
x: | bom | 3:05 | 19,800 250 100 
i Pi | 3-05 | 22,800! 350 11-6 
" | | us | 3:05 | 25,200 | 450 13-1 
ie | ui 3-05 | 28,300 , 700 145 
" | n 3-05 | 30,500 900 157 
710 0 tee 3-05 | 32,708 , 1,200 169 
800 50 n e: de "n 3:05 | 34,600 , 3,500 181 
880 130 90 | 0-047 | 0-047 | 0-024 | 0-1 2-95 | 35,100 , 2,100 186 
960 210 170 | 0-088 | 0-135 | 0-091 | 0-36 2.59 | 32,200 ' 2,700 | 17-4 
; 1,080 | 330 270 | 0-142 | 0-277 | 0-206 | 0-82 1.77 | 23,300 , 4,000 , 136 
056 „ 0-60 | 600 | 17,630 | 1,240 490 410 | 0-214 | 0-491 , 0-384 | 1-53 0-24 3,380 | 7,000 | 52 
0-60 ,, 0-6038/ 83-0 | 17,800 | 1,260 510 500 | 0-023 | 0-514 | 0-503 | 0-19 0-05 770 | 7,700 . 42 
Table II.—E — 400 volts Direct Current, G=185 kg., Vertical Stroke 
| | | | | Amp.-turns. | 
i P e B, P, P,—G P—G [ va ! v W | d Ss a E S S, $e 
| | | | | | Air-gap.| Iron. | 
0:00 to 001 | 396 ie 4 | | | $05 | 480 | .. | 24 
001 , 0-02 388 e | . 9-05 9,500 a 4-75 
0-02 ,, 0-03 379 135 0 , 305 | 14,200 "Au 
0-03 , 0-04 371 235 50 | a i M " .. | 305 [18,600 | .. 9.3 
0-04 , 0-05 | 304 360 175 | 112 | 0-06 0-06 0-03 003 | 302 | 22,700 400 | 11-5 
005 , 006 | 357 500 315 245 | 0133 | 0-193 |. 0-10 010 | 2-92 | 26,300 600 | 136 
0-06 „ 0-07 | 350 670 485 400 | 0-210 | 0-403 | 0-30 0.30 | 2.62 | 27,200 ! 1,000 | 141 
0-07 , 0-08 © 352 870 685 585 | 0310 | 0-713 | 0-558 | 0-56 ; 2-06 24,500 | 1,900 | 131 
0-08 „ 0:09 ` 359 1,110 925 805 | 0-425 | 1-131 | 0-925 | 0-92 114 | 15,200 | 4,600 | 99 
0-09 ,, 0-0981, 375 1,320 | 1,135 | 1,030 | 0-435 | 1-573 | 1355 | 1-09 | 0-05 730 | 8,700 | 47 
Table III.—E = 400 volts Direct Current, G=370 kg., Horizontal Stroke. 
| | | | | Amp.-turns. | ! 
t e B, P, P,—G P—G v Va | v W d, ——— te 
| | | | Air-gap. | Iron. 
0-00 t» 0-01 396 | 1,980 16 16 | 8 , 0-002 | 0-002 | 0-001 | 0-001 | 3-049 | 4,800 e| 24 
0-01 , 0-02 388 | 3,920 61 6l ; 38 | 0-010 | 0-012 | 0-007 | 0-007 | 3-042 | 9,500 " 475 
0-02 , 0-03 379 | 5,810 135 135 98 | 0-026 | 0-038 | 0-025 | 0-025 | 3-017 | 14,100 Oin 
0-03 ,, 0-04 371 | 7,660 235 235 185 | 0-049 | 0-087 | 0-062 ! 0-062 | 2-955 | 18,400 A 9-2 
0-04 ,, 0-05 364 | 9,470 360 360 ; 300 | 0-08 0-167 | 0327 | 0-127 | 2-828 | 21,400 400 | 10-9 
0-05 ,, 0-06 359 | 11,260 500 500 | 430 | 0-114 | 0-281 | 0-224 | 0-224 | 2-604 | 23,500 600 | 121 
0-06 ,, 0-07 356 | 13,040 680 680 590 | 0-159 | 0-440 | 0-360 ' 0-360 | 2-244 | 23,500 | 1,000 | 123 
0-07 ,, 0-08 358 | 14,820 880 880 780 | 0-206 | 0-646 | 0-543 | 0-543 | 1-701 | 20,100 | 1,900 | 110 
0-08 , 0-09 366 | 16,650 | 1,120 | 1,120 | 1,000 | 0-264 | 0-910 ; -0-778 ; 0-778 | 0-923 , 12,200 | 4,0600 | 84 
18,150 | 1,320 | 1,320 | 1,220 | 0.70 | 1380 | 1-045 | 0-873 | 0-05 | 730 | 8,700 | 47 
—— aaas 


0-00 ,, 0-0983 376 


The total losses are 695 — 319=- 376 watt-sec. ; it will be of interest 
to find out what has become of this energy, and to control in the same 
time the correctness of the calculation. From the curve 7 and the 
known resistance of the coil (r= 3-5 ohms) the i*r curve (Fig. 2) can be 
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Ampre-turn«, 
Fic. 3.—ENERGY IN MAGNETIC CIRCCIT WITH ARMATURE IN PLACE. 


calculated ; its surface represents the ohmic losses, which are found 
to be 340 watt-sec., i.e., the main part of the losses. In order to 
find out the magnetic energy still contained in the iron of the electro- 


magnet after the completion of the stroke, it is necessary to plot 4 
curve showing the ampere-turns in reference to the magnetic flux 
when the armature is attracted (air-gap— 0). This curve is shown In 
Fig. 3; we have found a saturation of 17,800 at the completion of the 
stroke, corresponding to a flux of N=1-78x 108 We draw now at the 
point N= 1-78 x 106 a horizontal line from the ordinate axis to thè 
curve, then the surface enclosed by this line and the curve is equal to 
the magnetic energy in question*; this is found by planimetering 
to be 28 watt-sec. The input is therefore found by this “ separate- 
loss-method " —319.-340--28— 687 watt-sec., as compared with 
695 watt-sec. by the “direct method." The agreement seems 
to be sufficiently good, and it is proved that the principle of the 
calculation is correct. 
In the example taken a rather low efficiency was found; this 
was to be expected, as the working pressure adopted was only 4 little 
higher than that necessary to overcome the ohmic drop, and mM 
consequence a great proportion of the energy input was absorbed by 
ohinic losses. This corresponds to the usual conditions in brake 
lifting magnets and the like, where the efficiency is practically of ne 
consequence. If, however, a high efficiency is desired, then so high & 
working pressure must be adopted that the ohmic drop forms only & 
small proportion of it, while the main part is compensated by the 
counter E.M.F. induced in the coil, i.e., the conditions must be about 
the same as with ordinary rotating motors. Such working Con- 
ditions are represented in the following example: I use the same 
magnet as in the previous example, but apply a higher pressure, 


* When the curve is so plotted that on the abscissa-axis lem. 
000 lines of 


— 1,000 ampere-turns, and on the ordinate axis 1 cm. = 100. 
force, then the magnetic energy in watt-seconds equals the area n 


square centimetres, 


— a 
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namely, E— 400 volts. In order to get not too high a saturation I | Fig. 5; in order to obtain the same final saturation as before it was 


must reduce the load and make, therefore, G=:185 kg. Table II. 
shows the calculation of this case, and the results are represented in 
Fig. 4. As the movement of the armature is now much quicker, 
smaller time-intervals, namely t=0-0] sec., must be used. We find 
the input Ae— 346 watt-sec., the mechanical outputA,, — 283-5 watt- 
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Lic. 4.—VERTICAL Lift with E- 400 Vours Direct CURRENT. 
(1—185 Ku. : 
sec. 54-5 watt-sec. of which are lifting work and 229 
watt-sec. accelerating. work. The overall efficiency is 
2 per cent., but the efficiency of the apparatus, when 


V. dts, 


considered as a lifting magnet, is only 15:7 per cent. 
: loog 


When considered as a striking device, however, the efli- 
ciency is 66 percent. It will be of interest to see what the 
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Fic. 5.—HonizZoNTAL DISPLACEMENT WITH E. 400 Votts DIRECT 
CURRENT, G=370 Ka. 


eflicienev of the magnet as a striking device would be if no lifting 
work at all was to be performed ; this would, for instance, be the 
case when we assume a horizontal position of the apparatus. The 
calculation for this case is shown in Table HI., and the results in 
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necessary to increase the load to G=370 kg. We find Ae=314-5 
watt-sec., A, = 258 watt-sec., hence 7 = 82 percent. The losses consist 
in 26-5 watt-sec. for ohmic losses and 30 watt-sec. for lost magnetic 
energy. These figures prove that striking tools, as percussion- 
drills and the like, can be designed with a good efficiency on the 
principle of electromagnetic attraction. The method described 
shows the way for the efficient calculation of such devices. 

The examples shown so far all refer to the supply of direct current 
to the electromagnet ; the method of calculation can, however, just 
as well be applied to alternating currents, and it will be seen that 
specially interesting results are obtained in this case. It is, of 
course, necessary to use such small time-intervals for the calculation 
that every cycle of the applied. pressure curve is divided into a 
suflicient number of intervals ; it is then only necessary to use as à 
value E for the calculation the mean value of the pressure during the 
time-interval under consideration. The following examples are 
based on an alternating current of 25 cycles. corresponding to 0-04 
sec. per cycle, or 0-02 sec. per alternation ; time-intervals of 0-0025 
sec. each are used for the caleulation, so that eight points for every 
alternation are obtained. 

The performance of an electromagnet when supplied with alternat- 
ing current depends in a high degree upon the instant on the pressure 
curve at which it is switched on. When working continuously the 
curve of current is naturally shifted about 90 deg. in regard to the 


cm, 


Fic. 6.—VERTICAL LirT WITH E — 2,500 VOLTS ALTERNATING-CURRENT. 
G -150 KG. SWITCHED ON AT MAXIMUM POINT OF 


curve of pressure, ie., the current curve crosses the zero line whea 


the pressure curve is at its maximum. Hence, when the electro- 
magnet is switched on at the moment of maximum pressure, normal 
working conditions will be established at once; in this case the 
magnetic field is always built up during the last half of one alternation 
and destroyed during the first half of the next alternation, and so on. 
If. however, the apparatus is switched on at the zero point of the 
pressure curve, then the magnetic field will build up during the whole 
first alternation, and as the fiéld strength attained depends upon the 
time the pressure is applied the magnetic field will in the latter case 
attain twice the value of that in the first case. If the saturation 


: of the iron is stil! low even with the double ticld strength attained 


during the first alternation, the first rush of current will simply be 


| twice the normal current; if, however, the saturation is already 


sole, AIR ILES e ue i Dr 


rather high, say 15,000 lines per em., as the normal field, 
then it will become excessive during the first alternation, and a very 
heavy rush of current will be the consequence. This phenomenon 
leads occasionally to difficultie., when transformers or induction 
motor are switched on.: For the electromagnet it may be of 
advantage, if it is desirable to attain a great amount of energy during 
a short time; it will easily be understood that the double tield will 
produce four times the attracting power, and that furthermore this 
high attracting power is at disposal during the time of two alternations 
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Table IV.—E =2,500 volts Alternate Current 25 cycles, G=150 kg., Vertical Stroke, switched on at Maximum-point of Pressure-curve. 

| 


| 


| | | 
t E e B, P, P,—G|JP—G | v | ts v | Ws dy . is Watt, 
| | | | | . Air-gap.! Iron. 
0-0000 to 0.0025 | 3,00| 3,390, 4,250 72}; 0 | " | s. } 305 | 10,300) ... 5.1! 16,300 
0:0025 ,, 0-0050 2,850, 2,820 7,750) 240 90 | ~z 0 A "ER | ps 3.00 | 18,800, ... 9-4! 23,000 
0-0050 ,, 0:0075 1,950: 1,910 10,150; 410; 260] 175 | 0-028! 0-028! 0-014 0-003| 3-047! 24,600 400 12-5! 18,100 
0-0075 ,, 0-0100 700 | 655 10,970; 480, 330] 295 , 0-048, 0-076 0-052 | 0-013; 3-034, 206,500. 600 13:5 : 0 
0.0100 , 0-0125 /;— 700,— 745  10,050| 405, 255 | 292 0-048! 0-124, 0-106 Oe 3-009. 24.000 400 12-2 —17,700 
0:0125 ,, 0-0150 .— 1,950 |— 1,980 7,600, 230; 80] 167 | 0-027 | 0-151; 0-138 0-035; 2-974, 18,000' ... 9-0 — 22,000 
0-0150 ,, 0.0175 1—2,850 —2,870. 4,000, 65 |— 85 | 0. = 0| 0-151] 0-151! 0-038) 2936 9,300) ... 4-6,— 14,700 
0-0175 ,, 00200 ,—3,400|—3410 — 250| ~ 0 |—150 |~167 | 0027| 0-124| 0-137. 0-035] 2901 — 580...  — 08) 105 
0-0200 ,, 0.0225 |—73.4001— 3,390 — 4,500'— 80 |— 70 |—190 0-018; 0-106 0-115 0-029, 2.872 — 10,200 — 5-1| 16,300 
0.0225 ,, 0.0250 ,—2,850;,—2,820 — 8,050, 260 | 110 20 | 0-003| 0-109} 0-107 0-027; 2-845 — 18,200,  ... — 9-1) 22,300 
0.0250 ,, 0-0275 |—1,950,—J,910 — 10,450; 435 ; 285 197 ; 0:032, 0-141| 0-125: 0-031, 2-814 — 23,600 — 4! —12-0! 17,400 
0.0275 , 0.0300 .— 5700,— 660 —11,270, 505 | 355 | 320 0-052; 0-193; 0-167 0-042; 2.772,—25,000 —600 —12-8 0 
0-0300 ,. 0.0325 | 700, 740 —10,350| 430 | 280 | 320 0-052| 0-245| 0-219. 0-054| 2-718 —22,400 —400 — —11-4|—16,400 
0-0325 ,, 0:0350 1.950; 1,980 — 7,850| 245 | 95 187 0-03 | 0:275| 0-260 0-065| 2-653.—16,700  ... — '8.3: —20.300 
0-0350 ,, 0-0375 2.850, 2,870 — 4,250 70 ;— 80 8 | 0:01 | 0276| 0:275 0-069, 2-584:— 8,600 yas — 4-3 |—13, 
0-0375 „ 0-0400 3.400] 3.410 0! 0)—150 |—115 0019| 0-257| 0-266 0-067! 2-517: 0 0: 0 
and so on. , 
Table V.—Same Conditions as Table IV., but switched on at Zero-point of Pressure-curve. 
| | | | | | |  Amp.-turns. 
t E e B, P, P,—G!P—-G, v t ” W gu mese i9 | Watt, 
| : : | Air-ga | Iron 
| | fee 
0-0000 to 0-0025 700; 696) 870. | a To poe poe om [os | 805 | 2100 | n 1-05; 1490 
0-0025 ,, 0-0050 1,950 | 1,940, 3.290 pem E | ae de ja bs 3:05 | 8,000 ^ ... 4-0 | 9,800 
0-0050 ,, 0-0075 | 2.850! 2.830' 6,840 | 185; 35; 10; 0 | wae d se | B05 | 17,600 |. 8-8 | 31,500 
485, 335| 185) 0-03! 0-03 0-015! 0-004, 3-046; 27,000 | 600 | 13-8 48,000 


026! 36,500 _ 2,300 | 19-4 | 62,000 
976| 44,500 | 12,000 | 28-2 | 69,000 
8 


0-0075 ,, 0-0100 3,400' 3,360: 11,040 
715| 555 0-09. 0.12 0-08 | 0-02 
73! 48,000 ' 29,500 | 38-7 | 52,000 


0-0100 ,, 0-0125 3,400 3,345 | 15,200 | 925 3 
0-0125 ,, 0-0150 2,800, 2,770, 18,650 | 1,385. 1,215| 990| 016; 0-28 0-20 | 0-05 |2 
0-0150 ,, 0-0175 1,950, 1,830; 20,950 | 1,745! 1,595! 1,400) 0-23) 0-52 0-41 | 0-103] 2 
0-0175 ,, 0-0200 700! 560| 21,650 | 1,865) 1,715! 1,655! 0-27| 0.79 0-66 | 0-165| 2-7 m" 
0-0200 ,, 0.0225 |— 700/— 840| 20,600 | 1,685 1,535| 1,625| 0-25| 1-04 0-91 | 0-226| 2-482; 41,000 , 27,000 | 34-0 |— 46,000 
0-0225 ,, 0.0250 |—1,950/—2,040; 18,050 | 1,305| 1,155] 1,395! 0-23; 1-27 1-16 0-289] 2-193) 31,600 ` 8,500 | 20-0 |—49,000 
835; 685! 920| 0-15! 1-42 134  0-335| 1-858 21,500 — 1,700 | 11-6 |—37,000 

1-493 | 12,200 400 | 6:3 |—22,000 


08 | 46,500 ! 36,000 | 41-2 


0-0250 ,, 0-0275 |—2,850'—2.900! 14,450 
0-0275 ,, 0-0300 |—3,400'—3.430! 10,200 | 415) 265 475| 0.08| 1-50 1-46 — 0-365 
0-0300 ,, 0-0325 |—3,400 —3,415! 5,950 | 145,— 5| 130! 0-02] L52 1-51 0379| 1-114' 5,300 | ... 2.7 |— 8,000 
0.0325 ,, 0-0350 -2.830 — 2.850 2400 | -25\— 125|— 65'—0-01| 1-51 1-51 0:379 0-735; 1,400 ^ .. 07 |— 1,700 
0-0350 ,, 0-0375 |—1,950 —1,950 | 0 0.— 150/— 140'—0-02] 149 15 0-375] 0-360, 0| .. 0 0 
147 (148 0310] 005 | SO] .. IZ 00 


|- 700, — 500|— 700 | ... |— 150/— 150!—0-02 


0-0375 ,, 0-0396 


— ee a eee 


—— m o mor 


instead of only one alternation under normal conditions. A further | magnetic energy is stored in the electromagnet, i.e., at the zero eh 


difference between the working conditions with direct and alternating ' of the current. For this reason a better efficiency can be obtain 
is that with alternating current the losses in the form of magnetic | with alternating current. 
I will take as an example the same electromagnet as before: I 


energy remaining in the iron do not necessarily take place. When the 

will supply it with alternating current of 25 cycles and 2,500 volts. 
The load shall be 150 kg., the power acting in the vertical upward 
direction. To begin with I will assume that the magnet 1s switched 
on at the maximum point of the pressure curve. Table IV. shows & 
part of the calculation, Fig. 6 the results. The lifting work is # 
watt-sec., the accelerating work 31-5 watt-sec., totalling to 75-5 watt- 
sec. By planimetering the ièr curve, an ohmic loss of 9 watt-sec. § 
found. As the circuit may be opened at i=0 no magnetic losses 
need be considered, hence Ae= 75-5 + 9= 84-5 watt-sec., and n= 895 
per cent. overall, 52 per cent. for the lifting work and 37 per cent. for 
the accelerating work. The working of the same electromagnet with 
the same pressure and frequency, but switched on at the zero point 
of the pressure curve, is shown in Table V. and Fig. 7. The lifting 
work is, of course, the same as before, but, due to the higher attract- 
ing power during the first alternation, a much higher acceleration 
is given to the armature and the stroke is therefore completed 1n 
about 0-04 sec., as compared with about 0-1 sec. in the first case. In 
consequence the accelerating work is also much higher, namely, 
162 watt-sec., hence the total output 206 watt-sec. The ohmic 
losses are found to be 55 watt-sec., and the efficiency is 79 per cent. 
overall, only 17 per cent. for the lifting, but 62 per cent. for the 
accelerating. It is of special interest that the mechanical output of an 
alternating-current magnet varies in the ratio of about 1 : 3, according 
to the point of the pressure-curve in which the apparatus is connected 
to the supply circuit. 

By the method described not only the “ balance of energy " of an 
electromagnet can be calculated, but it is also possible to find the 
distance travelled by the armature of an electromagnet within 8 
certain time for the most varied conditions. For instance, the 
armature may move freely at the beginning of the stroke and after à 

Fic. 7.—SAME AS Fic. 6, BUT SWITCHED ON AT ZERO-POINT OF certain distance hit the tripping mechanism of a switch, and then 
PRESSURE CURVE. move this with a certain power. All this can be followed up by 
_ | calculation, and it is easy to find out the exact time elapsing between 
electromagnet is supplied with alternating current the magnetic | the excitation of the tripping coil and the opening of the 
energy is periodically flowing in the apparatus and out of it ; it will | This and similar calculations may in some cases lead to interesting 
therefore be possible to open the electric circuit at a moment when no | and important results. 
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largely to the nature of the districts which they supply. The bulk 
where very little residential lighting is encountered and where, con- 


-outlying districts, where alternating current is furnished, the chief 


60-cycle load exceeded three-fourths of the maximum for 550 hours, 


‘interesting to note that the railway load curve conforms very closely 


generating station or another, necessitating special action on the load 
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mally about 2,000 kw. into Fisk-street, while another 2,000 kw. is 
carried by the north-west station, which is connected to Fisk-street 
by connecting lines in the middle of which the sub-station load is 
tapped off. In addition, the north-west station feeds other sub- ` 
stations over direct lines. Between the hours of 5 p.m. and 6:30 p.m. 
only the north-west station, according to schedule, feeds 4,000 kw. 
into Fisk-street. The result of this plan of operation is that all 
stations have similar Joad curves and likewise proportional outputs, 
In case of trouble at one station or another, communication with the 
load dispatcher results in the issue of instructions to the other stations 
to depart from schedule and to carry such additional load as con- 
ditions may require. 

At the present time the entire system i3 operated as one unit, all 
parts being run in parallel. The paralleling of its ditferent parts, 
however, is done over system reactors having a total reactive drop 
of 20 per cent. at their rated full load, which is 10,000 kw. These 
reactors are located at the Fisk-street station. Normally the Fisk- 
street and Quarry-strect stations are operated as an open ring, with 
the Quarry-street plant in the centre and the halves of Fisk-street at 
each end. The north-west station is connected with one of the two 
parts of Fisk-street but without system reactors. However, when 
the number of units in operation at Fisk-street is seven or less, the 
open ring is closed at Fisk-street, it being separated again when the 
number of units exceeds seven, The presence of the system reac- 
tance requires the preserving of the identity of each section, a8 with 
any large amount of power flowing over the connecting lines a con- 
siderable phase displacement results across the reactance. This 
phase displacement exists also between lines from these different 
sections, and if such two lines from different sections were closed 
together in a sub-station the system reactance would thereby, in 
effect, become short-circuited through them. This would result in 
an extremely heavy cross-circuit between the two sections and the 
opening of the two lines would be the probable result. For the above 
reason differently coloured plugs are used to indicate on the load 
dispatcher's board the extent of each section, and red plugs are used 
wherever the lines from any two sections may be connected together. 
If at any time it becomes necessary to connect any two such lines 
together, the load dispatcher must first adjust load conditions over 
the corresponding system reactance. If it is necessary to connect 
together two lines from the two sections of Fisk-street, the load dis- 
patcher orders the load on both of the Fisk-Quarry connecting lines 
to be reduced to zero, or else orders the load equalised in the same 
direction. If switching is necessary between a line from Quarry- 
street and a line from either section of Fisk-strect, the load on the 
line connecting the Fisk-street section in question with Quarry-street 
must first be reduced to zero. After the necessary switching has 
been performed, schedule operation of the different generating 
stations is again resumed on order from the load dispatcher. 

Ordinarily the bulk of the high-tension switching is done during 
the night hours, as at this time the routine high-tension repair work 
and all other work requiring the removal of important lines from 
service is in progress. Nevertheless, on a large system like this, 
work on the high-tension system is almost continually in progress at 
one point or another, and this, combined with the regular switching 
during the day required to keep within comfortable limits the tem- 
perature on certain heavily loaded lines, furnishes occasion for a 
considerable amount of switching during the day. An interesting 
“ kink " resorted to is the “ line load check,” which the load dis- 
patcher employs while giving orders for switching operations, If 
switching is to be done between any two lines, the load dispatcher 
first obtains a reading of the instruments of these lines. He then 
gives the order to connect. the lines in question together. Except 
in very rare cases a change in load is observable after the two lines 
have been connected together, and this serves as a check to the load 
dispatcher that his order has been properly executed. He then 
separates the two lines at some other point, thereby completing the 
‘to the characteristics of the direct-current and 60-cycle loads. desired transfer of load from one line to another. If a load change 
peak is due to the increased traffic mornings and evenings, as well as | on the two lines in question is not observed, it is an indication that 
to the car-heating load in winter. The peaks of these three different | the two lines have not been connected together, owing perhaps to 
kinds of service are fortunately not coincident and, therefore, their | such conditions as clips being left out of lines or similar causes which 

ean then be readily discovered on a " check-up." 


COMMONWEALTH EDISON SYSTEM OPERATING 
FEATURES.* 


The generating equipment of the Commonwealth Edison Co. is 
comprised in three power plants. The down-town and southern 
parts of Chicago are served from the Fisk-street and Quarry-street 
Stations, which have a combined rating of about 200,000 kw. The 

new north-west station, which has recently completed a vear of very 
successful operation, supplies a rapidly growing demand in the dis- 
trict covered by its name. As will be shown later in the present 
article, the capacity of all these plants was fully taxed last winter. 
Extensions are now under way to provide for the future, a 25,000 kw. 
Parsons unit having just been completed in England.t This great 
turbine will soon be erected and before long still larger horizontal 
"Curtis turbines, now being constructed at Schenectady, N.Y., will 
be ready for installation. The load on the Commonwealth Edison 
-stations is made up of the demands of the surface and elevated rail- 
ways and of the company's individual lighting and industria] motor 
‘Service consumers. At present the railway component predominates. 
The annual peak load occurs when the railway. motor and lighting 
peaks are superimposed, between the middle of December and the 
middle of January. From this period to. midsummer a gradual 
decline takes place, the load at the low point being about 65 per cent. 
of the winter peak. During the past winter it reached a maximum 
value of 232,950 kw., and it has since fallen to à minimum of about 
160,000 kw. in July. From August ]st it has again been rising 
gradually, but beginning shortly it will rise more rapidly to a 
winter maximum estimated at 265,000 kw, The growth in the 
‘company’s load during the past 10 years has been remarkable, having 
‘on the average amounted to more than 25 per cent. per annum. 
„Judging from the rate at which new contracts are now being signed, 
this growth will be maintained for some time to come. Only recently 
the company contracted for 4,500 kw. of industrial service to a single 
: customer and more large contracts of this kind are in prospect. The 
railway load also continues to increase rapidly. 

In studying the nature of the load curves the company has for a 

number of years put them into a form known as * composite load 
curves." These are plotted between the different values of the load 
.and the duration of the loads. The curves show that the total load 
‘exceeds three-fourths of its maximum value for about 150 hours 
‘during the year, while the energy output above three-fourths load is 
but 0-3 per cent. of the total. This 150-hour peak is, therefore, a 
very expensive load, as to produce it requires an investment of one- 
fourth the total. During the last four years the load has exceeded 
one-half the maximum for somewhat less than 200 hours each year 
and one-quarter of the maximum for about 5,300 hours. The curves 
for four years past show that these figures do not vary much from 
year to year. Undoubtedly, as the yearly load factor continues to 
improve, the duration of the heavier load will increase, but as the 
.load is now quite diversified the change will not be very great. 

The total system load is made up of severa! distinct classes of 
‘service as already suggested. The lighting and industrial motor load 
is, in turn, of two varieties, direct-current service and 60-cycle alter- 
nating-current service. Each has its distinctive characteristics, the 
difference between the direct-current and 60-cycle loads being due 


4 


of the direct-current load is confined to the down-town districts, 
sequently, the load largely disappears after office hours. In the 


part of the lighting load comes on after the motor load has become 
negligible. As a result the 60-cvcle load has a broader peak. The 
while the direct-current load did the same for only 160 hours. It is. 


{ts 


sum does not give the total system peak, the diversity factor for . 
‘different classes of service making itself here clearly evident. All apparatus in service is at all times under the direct control of 
The load on the system is normally divided among the three | the operating department, and to take any line or unit of any de- 
scription out of service there is required what is known as a ” load 


generating stations, each of which operates under a predetermined 
schedule arranged in the load dispatcher's office. The only devia- dispatcher’s permit." Application for such a permit is made out by 
tions allowed from this schedule are those due to trouble in one | the foreman in charge of the work to be done on a certain part of the 
system and is then forwarded to the starting engineer, who approves 
As all three stations are interconnected a schedule | jit and, in turn, forwards it to the load dispateher's office after he has 


. dispatcher’ s part. 
of this kind is the most satisfactory manner of regulating the output appointed a deputy. The load dispatcher then issues a permit for 


«of each station. For example, the Quarry-street station feeds nor- | such hours as are most suitable for the performance of the work and 
| ian | returns it to the foreman in charge. The latter, upon starting the 


* Abstract from an arti‘le in tre © El»crieal World.” : 
work, presents his permit to the operator in charge of the apparatus, 
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who then consults the load dispatcher as to taking the apparatus in 
question out of service. The operator then disconnects the appa- 
ratus in accordance with the load dispatcher's orders. After apply- 


ing proper safety devices for the protection of the men, he also 


attaches “ hold cards," stating the time they were placed, the reason 
for cutting the line out of service, the name of the load dispatcher 
who ordered the cards placed, and the name of the foreman in charge 
of the work. Thereupon the foreman is permitted to procced with 
the work. After the work has been completed the foreman anë 
starting engineer report to the load dispatcher that the work is 
finished, and that the apparatus is ready for service again. The load 
dispatcher then orders the ‘ hold cards " removed. These are then 


signed by thestarting engineer and sent to the load 
dispatchers office. The apparatus is then put 
back into regular operation. The foregoing is 
a simplified statement of the most important 
safeguatds provided to protect the men from harm. 
So far they have given perfect satisfaction. The 
process of putting new apparatus into service 
follows a similar procedure. the basis of which is 
a "starting engineers notice." Copies of this 
are distributed to the various departments 
through the load dispatchers office and guide 
the load dispatcher in putting new apparatus into 
service without harm to the various departments 
interested inthe apparatus or lines in question. 
As the load dispatcher must at all times be 
thoroughly informed in regard to conditions in 
any part of the system and must have an inti- 
mate detailed knowledge of all parts thereof, a 
complete set of maps is kept in his office, readily 
accessible at all times. These records show the 
routes, lengths and sizes of all transmission lines. 
feeders, circuits and overhead lines. If, for in- 
stance, a manhole explosion were reported in any 
part of the city the load dispatcher could from 
his maps in a very few minutes have very accurate 
knowledge of every line, feeder or circuit passing 
through that manhole. He could at once, there- 
fore, proceed to ‘ kill " all or part of such lines, 
thereby preventing the trouble from spreading. As the load dis- 
patcher is responsible for the prompt solution of all problems arising 
in case of emergency, every facility is afforded him for securing in- 
formation in the shortest time possible. For this reason a private 
telephone board, which may be spilt up into four positions, connects 
him with all the different generating stations and sub-stations over 
leased, direct telephone wires. [n case any line or lines should 


become disabled. connections through the Edison board are also 


available. By this means the load dispatcher is put in a position to 
survey the entire system in an intelligent manner and to restore 
abnormal conditions to normal in the shortest possible time. 


AI mo. dime (M Gm SIS, ren omoi EE ee iof mm 


A GEARED TURBINE INSTALLATION. 


o— 


The heavy demand made upon the designer of large electric 
generating units by the advent of the high-speed turbine i; well 
known. In addition to the mechanical troubles that are likely to 
ensue with such high speeds unless the design of every detail of the 
rotor is correct and the construction is of a very high order, there 
are the inherent difficulties of heating which necessitate forced draught 
or other cooling systems. While these difficulties have been very 
successfully surmounted, there still remains an alternative course-— 
the emplovment of gearing— whereby the high-speed turbine can 
be efficiently used in conjunction with the medium revolution large 
power generator. 

A few vears ago gear drive for work of this description would have 
been regarded as preposterous, but in marine engineering the geared 
turbine is becoming an accepted feature. The Hon. Sir C. A. 
Parsons, before the Institution of Naval Architects in London, men- 
tioned in 1912 that there were in actual service about 26,000 H.P. of 
marine turbines driving through mechanical gearing. and at that date 
there was in addition about 120,000 n.r. of plant in construction. 
There is evidently therefore no reason why this principle should not 
be applied to the driving of electric generators. We illustrate here- 
with (Fig. 1) the first ofthe two geared turbine units built by the 
Westinghouse Machine Co., of East Pittsburg, Pa., for the Cleveland 
Electric & Hluminating Co.. of Cleveland, Ohio. They have a maxi- 
mum rated continuous capacity of 3.750 kw.; the first unit was 
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| tion of 10 to 1 gives a speed of 180 revs. per min. to the generator. 


a eer 
ee a 


couple of months later. 
before being assembled in the gear case. 
speed of 1,800 revs. per min. on an initial steam pressure of 165 Ib. 


gauge with no superheat and a back pressure of, say, 15 Ib. to 20 Ib. 


_The exhaust is used for commercial steam-raising purposes, as the 


plant furnishes steam for a portion of the business district of the 
city. The reduction gear has a diameter of 100 in., and with a reduc- 


The gear is rated at 6,000 H.P,, and is of the Westinghouse hydraulic 


floating pinion frame type. 
The generators for these units are shunt-wound commutating-pole 


machines, having 32 main poles, and it is claimed they are the 


Fig. 1.—View oF GEARED TURBINE AT THE GENEZATING STATION OF THE CLEVELAND: 
ELECTRIC AND ILLUMINATING Co., CLEVELAND, OHIO. 


largest direct-current machines ever built to run at so high a speed. 
The armature and commutator diameters are respectively 180 in. 
and 90 in., giving surface speeds of 8.500 and 4,250 ft. per minute 
respectively. The commutator is 32 in. long and carries 14 brushes. 
The overall dimensions of the unit are as follows: The length 55 
37 ft. 2in., the width 21ft. 4in. and the height above the floor 
13 ft. 5in. The total weight of the unit is 365,000 lb., or less than 
100 Ib. per kilowatt. The generator complete with the shaft weighs 


163,000 Ib., and the gearing 40,000 Ib. 


Y 
N 


M 


N 


Fig. 2.—View oF LARGE REDUCTION GEAR. 


Since being installed these units have, we understand, given pe rfect 
satisfaction, the first one having carried loads of approximately 


5,000 kw. without any signs of trouble, and upon inspection the goer 


speed turbines, and is, therefore, of considerable value to the € 


have exhibited finely polished contact surfaces without any signs © 
wear. Evidently, therefore, this type of construction opens up new 
possibilities with regard to direct-current machinery driven by nd 

ec- 


reported ready for use in November, 1912, and the second unit a | trical designer. 


Fig. 2 shows the large reduction gear 
The turbine runs at a 


E i — p pon 
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ange ley " ' 
“turbine nay l | the corresponding expression for a sustained battery-contact b 
me SINE-WAVE TRANSMISSION IN THE SUBMARINE |i. appropriate factor y d 
e TELEGRAPH CABLE. Rr 
ae BY H. W. MALCOLM, D.SC. P- a +55 
ls fe . EI^ p. KR? 
Pu (Concluded from page 1 3d.) so that the complete expression becomes 
TA Summary.—In the sine-wave transmitter an elementary signal is i AE li 2K, . 4 
2:2 formed by a single semi-period of a sinusoidal E.M.F., instead of by the 2Ee Ku [ cos 2(1 — i)- = Sin a 1— ;)] 
— positive or negative battery contact which is at present employed in Vy (transient) = Y K, l 
mutates, cable telegraphy. Before the importance of this change can be under- ; æK,/ 1 sinzY Klssinz l 
el ther E stood, a study is necessary of the theory underlying the transient effects l Ki Nos )*k Pog -) 
which accompany the introduction or removal of periodic electromotive | SORE ME EN UN ad 
forces in cables. A single semi-oscillation may be regarded as being | l 
constituted of two prolonged: trains of oscillations, the second displaced X KRE 2$ (33) 


and superposed on the first. A formula is obtained whereby the transient 3 n EM 
current produced by the sudden introduction of a periodic E.M.F. can be P z? pKRP 

readily calculated, and it is shown that, although the periodic effecta The first part of this sat for  =I/4 ii óntsined an 
predominate at the sending end, the phenomena at the receiving end are pa As expression, tor l =(/f, ıs conta ] 
almost entirely transient in nature. A general theorem is deduced | Table IX., and Table XII. is formed from Table IX. by multi- 
regarding the signals produced by any symmetrical E.M.F., from which it 
appears that they are independent of the shape of the sending E. M.F. and 
dependent only on its mean value. That being so, it is permissible to 
choose— without regard to the receiving end —the E.M.F. which produces 
least. shock at the sending-end, and in this respect the alternator is 
superior to the battery. In conclusion, the deformation which battery 
and. alternator signals undergo in transmission is exhibited by tracing 
their shape in successive 8tages of their path through the cable. 


SEMI-PERIOD SIGNAL AT THE SENDING END. 


_ Before the shape can be calculated which a single semi-oscilla- 
tion, from a sinusoidal source of E.M.F., takes as it passes along 
the cable, it is necessary, as explained above, first to obtain the 
curve representing the way in which a sustained sinusoidal oscil- 
lation establishes itself. For the sending end this has already 
been done in Fig. 8, curve C. The voltage curve at the sending 
end of the cable, produced by a single semi-oscillation of a sinu- 
soldal E.M.F. is therefore to be obtained by adding to curve C 
itself displaced through 0-05 second. Now curve B, the 
periodic component of curve C, cancels out with itself after 
0-05 second, and up to 0-05 second it unites with curve A to 
form curve C. From t=0-05 second onwards the required 
js curve D is to be obtained by adding curve A to itself displaced 
p" to the right through 0-05 second. 

T Curve D rises to a maximum of 600 millivolts in 0-02 second, 
: which is followed by a negative dip to 230 millivolts, and a long 
: tail. Curve D is to be compared with curve B, Fig. 11. The 
. extreme range in the latter case is from +1 to —0-59 volt. In 
curve D, if the sending amplitude were increased to 1-57 volt 
(2/2) the range would be from 4-0-94 to —0-36, or 1-30 volt. 


M illivolls per voll. 


0 O05 O1 015 02 025 03 v35 04 


It is to be observed that the sharp peak which marks the S erands 
á beginning of the battery signal in F ig. 11, curve B, is absent Fic. 15.—ArrERNATING VOLTAGE ONE-QUARTER-WAY ALONG CABLE. 
n==10. 


from Fig. 8, curve D. Instead, the voltage rises smoothly to 
its maximum. In Fig. 11, curve B, the same sudden change in 
the voltage as before, now from 0-41 to — 0-59 volt, is repeated 
when the cable is put to earth to conclude the signal. In 
Fig. 8, curve D, the shock is not so great. The voltage falls 
smoothly to —0-36 volt (0-23: 1-57), and then declines to 
zero. The dip in this case is neither so great nor so steep as 


Curve A— Transient component. Curve B— Periodic component. Curve C—Sum'of 
A and B, sustained alternating voltags. Curve D —Dot signal. i 


plying its terms by the appropriate values of the factor con- 


tained in the last column. 
The periodic component one-quarter way along is, from 


Table VII., 


when the battery is used. di du. "T 

From curve B, Fig. 12, it is seen that the sharp corners of the Vin eon 2 — 36-06 sin (n- E 02910) 
signal are rounded off when it has travelled a little way into 36-06 sin p(t-- TEM (84) 
e =o E n p . P i " ‘ 


the cable. But it is precisely at the sending end that they are 
likely to do most harm, in upsetting the duplex balance. ` The 
more gradual the rise in the voltage at the 
sending end the more easy will it be to 
obtain a perfect balance, so that more sensi- 
tive receiving instruments can be used 
without their being liable to disturbance 
from the signals sent out at their own end. lac» 9412 oie) daa 1.827 L559 1-331 


When £—0, V, (periodic) = —17-59 millivolts per volt. 
_ Table XII.—( Fig. 15, Curve A). W214, 


— SEEE | 
] 1 


=e 
0-50 | 0-70 | 1-00 PRR oe 


| | 

‘tsec.! 0-025, 0-05 | 0-10 | 0-20 — 0-30 | 040 
| | 

1-33  0-827| 0-514. — 0.02523 

0.148. 0-041| 0-006  0-10191 


l | = e - i P] 
MI-PE Q | £a+! 39-200, 2-722; 1-969; 1-031, 0-540: 0-283 
id SEMI-PERIOD SIGNAL | 4+ 19428 13-369| 6-329| 1-418 0-319! 0-071] 0-016 ... | .. | 032528 
d 7 SION : : .56 : .175 : | | a 

l ' IN RANS MIOSION | y+ pe gd iun AD 0 ono ae T nia ise | Sion: 
To obtain the shape of the signal at other bud pare 0:937. 0:048 UE D MEME E EMT 
points along the cable, the curve representing | nom | 4176 0-441, | eg, EE No | PN "M 04695 

E NM uM es ies 0-411 


r 


the growth, at the point in question, of a ix,—. 1-347. 0-068 | ; ja 
sustained alternating voltage must first | RETOUR NORIS RID ee a TIUS REXCUUMT RUSO MEINE 
be found. The transient component of | *Vij4 36-218 24-666 | 9-007 | 0-799 — 0-690 —0-977 — 0-971 SUCEDE 050S 


this is formed as before by multiplying * Transient component, millivolts per volt. 
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Table XIII.—(Fig. 16, Curve A). l'—U2. — _ front rising to 7-3 millivolts per volt. declining 
| | | | | 1 | afterwards to an oscillation of +2 millivolts per 
| 0-70 | 1.00 2KR* | volt. The first oscillation shrinks back, as it 


| ! 
tsec| 0-025 0-05 0-10 0-20 | 0-30 | 0-40 | 0-50 E M , : f 
| | 2‘ pKRI| were, into the following ones, which crowd upon 
———— — ———| it and are piled up on top of one another in the 
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| | | 

z,| 13-246' 11-267] 8-147 4-268, 2-234| 1-170] 0-613 0-168 0-024 — 01019 ave franc 
7A xen E en TUM sus i ni we | HN oet. i Curve D has a maximum of 10-3 millivolts per 
z-—| 1608 008105 4. o 0 oe doe | e. 041017 volt, which is reached in 0-15 second. Curve) 
cud ——— — i —— ————— ——————— | should be compared with curve B, Fig. 13. 
*Vys —1:588 4-1.504: 5-285 4.077, 2-126 1-170] 0-613 0-168] 0-024 sea At the end of the cable the transient com- 
| EF MM M À TT ponent is obtained by multiplving as in Table 

Curve B, Fig. 15, is plotted from (34), and curve C is formed’) XIV. the terms of Table XXVI.*, giving the arrival voltage 
by adding curves A and B together. The first semi-oscillation by the appropriate factor. | 
in the positive direction is now much the biggest, and there 1s a | Table IV.—Fig. 17, Cure 4. l'—1 
general rise at the beginning of the curve during the first few S otis a 56 Sa e " E t eae 
oscillations which was absent from curve C, Fig. 8. piee 10020; 70:08 0-10 00:90-00:90, DUM ed OTU E ee gee 

2-90 2-47] 2-11 1-80 1-310 0-81 10-37 0-17 0-0? 


z,4, 382! 3-67 339 


Curve D is obtained from curves C and A in precisely the 
z,—i 11-70; 9.95 7.20; 3-77; 1-97! 1-03 054. 015 002, ... | 


same manner as was curve D, Fig. 8. A single semi-oscillation | z, | 
at the sending end produces the voltage-wave represented by | 73+ iba p e Dus "n 0-06 0-01 , | 

? " 2 9 T — . . . . . "TE 

curve D at distance one-quarter of the cable's length from the x 10.08. 3:36 0-38 601. LM 

l et 

| eps 


z;—  494| 0-98. 0-01] ... | z 


sending-end. : 
Curve D is almost entirely positive, the negative portion | z;+| 1:94 0-20) ... | ... 
beginning at about 0-3 second. The maximum of 54 milli- | z4— 0:65: 003, .. | .. | 
volts per volt is reached in approximately 0-065 second. 
Curve D should be compared with curve B, Fig. 12. LEER UE BE 
The periodic component at the end of the cable is :— 
V; (periodic, millivolts per volt) =0-00455 sin (pt + 0-6700), 
` =0-00455 sin p(t+-0-0107). (36) 
Fig. 17, curve A, is plotted from Table XIV. The periodic 


component, as given by (36), is too small to show. Curve D is 


M il'ivelts per von, 


O 02 04 O6 O8 10 12 14 16 18 20 
Seconds. 
Fic. 17.—ALTERNATING VOLTAGE AT END or CABLE. n- 10. 


Curve A—Transient component. Curve D -Siena! formed by semi-cscillation of sending 
E.M.F. 


Seconds. 


Fic. 16.—ALTERNATING VOLTAGE HALF-WAY ALONG CABLE. n -10. 


Curve B—Periodic component. Curve C —Sum of 


Curve D --S2mi-oscillatgon siznal. [ 


Curve A— Transient component. | 
A and B, sustained alternating voltage. 

* > = . " : . " - 

At distance half-way along the cable the transient com- | obtained by adding curve A to itself displaced through 0-05 

i : 

second. The transient component of the arrival current may 


obtained by multiplying, as in Table XIII., the 
be obtained from curve A by multiplying the s!ope by 87-5 x 10° 


ponent is 
terms of Table XI. by the appropriate factor. i 
The periodic component 1s :— | according to the equation dV; 
V jj» (periodic, millivolts per volt) = 1:9395 sin (pt-+0:7277), ——- i ro Ky y 
= 1-9395 sin (pt + 0-01158). (35) | jr C, is in microamperes per vo!t, and V, in millivolts per volt, 
Fig. 16, is plotted from Table XIII., and curve B | | dV, 37) 
] | then C, (transient) =0-0875 00... + 
dt ai 


" "Curve A, | | 
from (35). Curve C is formed by adding together curves A and 
formed from curves C and A. It follows curve C 


B. CurveD is aa (€ (periodic) is to be obtained. by multiplving Vz (periodic) 
up to 0-05 second, after which 1t consists of curve A added to, ' p z ) : piving 
Ks. so that, with the same units as before, 


itself'displaced through 0-05 second to the tes 
í : ‘cessive oscillations are heaped cae 
C shows how the successive oscillations leap Heber » re 
= T 


Curve 
upon the previous ones. Already, when the signal has travelled 
half-way along the cable, it approaches as a wave with a steep 


s * Millivolts per volt. 


* “ Theory,” June 28, 1912, p. 493. 
f Transient, millivolts per volt. 
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| tity of steam passing through the superheater, with the result that a 
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lesser degree of heat is transmitted to the steam, thereby allowing 
the superheater-tube temperature to rise so high that corrosion or 
oxidization occurs inside and outside the tube. It would appear 
that the reason for fixing the comparatively small superheater in such 
a hot position of the boiler is due to first cost ; the new superheater 
can, of course, be made considerably cheaper, but the difficulties in 
operation are increased as regards maintenance, reliability, and con- 
trol. The scheme usually means that the modern superheater is 
fixed between the main water tubes of the boiler, with the result that 
“ gooting " of the boiler becomes a difficult matter; also such a number 
of small tubes being bunched together in such a hot position may 
ponent of the current, according to (38), than it does the | allow of the soot clogging up certain portions of the path of the gases, 
transient component, as given by (37), which is governed by the degree of superheat being thereby affected considerably by the 
the gradual rise and fall of the arrival voltage. cleanliness of the boiler—that is to say, the freedom from soot. Ithas 
Curve D should be compared with curve B, Fig. 14 (ob- dedi, Mice that s T MOM n bes Was re- 
; ; ; : elec uircd a very few years ago. We are undoubtedly at the beginning | 
tained Ha entirely different way), with which it will be found of the period when reddis high superheated steam is coming into use, 
to coincide if its ordinates are multiplied by 1-55. and steam temperatures of from 700°F. to possibly 900°F. at the 
CoxcLusion turbine stop valves are likely to be required before very long. Under 
TRU o S : these conditions it will be seen that if the superheater of the future is 
From the foregoing investigation it appears that a sine- | fitted in such a hot position of the boiler as in the case of some existing 
wave of E.M.F., with equal conditions of maximum stress on 


2 superheaters, troubles will increase somewhat alarmingly. Again, 
the cable, will give the same signals at the receiving end as the 


several superheaters are made with bent tubes. There does not 
square-topped wave which is at present employed. At the | appear to be any serious disadvantage in using such superheaters so- 
sending end, on the other hand, the rise in voltage due to the 


long as the water can gravitate to a header. If a superheater tube is 
sinusoidal E.M.F. is a more gradual one, tending to facilitate | bent so that it cannot drain itself at the bottom, serious corrosion or 
the preservation of the duplex balance. Moreover the sine- 


possibly complete clogging of the tube is liable to occur; but even 

sacs "E . TE this trouble can be lessened if the superheater is kept well up in the 

WAY Cr ToT iter has certan characteristics whic h are wantung boiler so that it does not normally become flooded when the boiler is 
in the batterv. Thus it possesses great adaptability, inasmuch 
as it contains within itself both generator and transmitter. 


at rest. Here. again, if the gas by-passed, there is no danger of the 

superheater being flooded or of its being overheated when starting 
Phase-relationship and wave-shape are perfectly under con- 
trol. rendering it for experimental purposes invaluable. By 


the boiler. Another trouble with the modern superheater is that 
owing to its comparatively small surface a considerable drop in pres- 
its aid the effective values of the cable constants, particularly | sure takes place when the boiler is being worked at its normal full 
of the inductance, could be determined, numerical data for | load, this drop amounting to as much as 101b. to 15 lb. per square in. at 
which are long overdue. In telephony the change has been | the normal full-load rate of working, whereas with the older super- 
from primary battery to secondary cell, and more recently to | heatera drop of about 51b. to 7]b. takes place. The difficulty of over- 
dynamo. It is not unreasonable to suppose that the same 

change may follow in cable telegraphy. 


In this wav curves A and B, Fig. 5, might be obtained from 
curve A, Fig. 17, and from (38), and from them curve C, Fig. 5, 
which is the slope of curve C, Fig. 17 (curve A with the periodic 
ripple superimposed) might be constructed. 

The arrival voltage on the receiving condenser due to an 
alternating E.M.F. at the sending end is, as shown by Fig. 17, 
curve A, almost purely transient in nature, the alternating 
ripple being too small to show. The ripple is much more pro- 
nounced in the current arrival curve Fig. 5, curve C, because 
the receiving condenser admits more readily the periodic com- 


hauling and cleaning the exterior of the modern superheater is also 
considerable, this being due to the narrow space provided, it being 
almost impossible for à man to get into the space and carry out the 
necessary work. The older superheater being fixed at the top of the 
boiler allows of the superheating casing being dismantled entirely, 
so giving very thorough and complete access. 

With regard to the position of the main steam drum or drums, 
some consideration is required as to the position at which the water- 
gauge fittings are to be attached. If the drums are placed parallel 
to the path of the gases then the front of the drum should be set at a 
higher level than the back of the drum, while if the drums are at right 
angles to the flow of the gases the front drum should ,be elevated 
and the back drum lowered in comparison with the level of the 
centre drum. In actual practice in the case of a boiler with three 
drums set at right angles to the flow of the gases, the length of the 
boiler from the front to the back being about 16 ft., there is a diffe- 
rence in the water levels between the back drum and the front drum 
of as much as 12 in. when the boiler is being steamed at normal full 
load. The reason for this is not difficult to see. It will be remem- 
bered that nearly 75 per cent. of the total evaporation of the boiler 
takes place in the front two or three rows of tubes. The bubbles of 
steam rising up the tubes at a fairly high rate displace the water in 
the tube, and so set up a rapid circulation ; moreover, the water in 
the front drum is quite full of large and small bubbles of steam which 
have the effect of lowering tho density of the water; and, further, 
friction is set up in the water-circulating tubes by the water flowing 
from the front drum to the middle and back drums to repeat again 
the cycle of circulation. "There does not appear to be any disadvan- 
tage whatever in elevating the front drum by as great an amount as. 
that indicated. In elevating the front drum by 12 in. above the level 
of the back drum it will of course be seen that a fairly long water- 
gauge glass is required to cover fully the variation in water levels. 
This, however, is an advantage rather than otherwise, and in follow-- 
ing this scheme out a lower water level can be maintained with much. 
greater safety than is at present experienced ; that is to say, by ole- 
vating the front drum the water level throughout all the drums will 
be the same mean level under working conditions, and by carrying 
as small a quantity of water in the drums as is reasonably safe, greater 
freedom from priming, when dirty water is carried, is obtained. This 
question of priming is of great importance, whether the steam is 
required for reciprocating engines or turbines, and any scheme that 
can be put forward for reducing this difficulty must receive attention. 
Another difficulty in connection with priming is the corrosion of the- 
steam space of the drums and of the steam and superhcater tubes. 
The steam rising from the water surface heavily charged with mois- 


STEAM BOILER WORKING IN ELECTRICAL POWER 
STATIONS.* 


BY J. W. JACKSON. 


An important consideration in the case of boilers for electric power 
stations 1s the liveliness of the boiler for dealing with variations in 
the load. The result of this is that the*water-tube boiler has been 
adopted almost universally ; and there is really small wonder at this 
when it is remembered that at least eight of the leading makes of 
water-tube boilers will permit of steam being raised from cold water 
to the full working pressure in about 30 minutes, whereas with the 
big cylindrical type of boiler several hours are required for this pur- 
pose. Cireulators have been developed to overcome this difficulty 
with the cylindrical boiler and are undoubtedly doing good work, but 
even with circulators the boiler is still very much handicapped, while 
the ordinary Lancashire type of boiler does not permit of forcing to 
the same degree as the water-tube boiler. 

In connection with the design of superheaters, modern competition 
appears to have called for a superheater of smaller area but placed 
in a much hotter portion of the boiler, with the natural result that 
the superheater tubes are overheated and will therefore have only a 
short life. In addition to this, difficulty is experienced in keeping 
the tubes in position. This is undoubtedly a mistake, especially 
after we have got used to superheaters which were designed 10 years 
ago but are free from this objection. These superheaters, having 
ample surface, were fixed in the boiler at a distance much further 
removed from the furnace, with the result that they are much 
steadier to work and of almost everlasting wear. They also have the 
advantage that the amount of superheat can be reduced without 
overheating the tubes. In this latter case, with the superheater in 
normal full temperature working, the whole of the gases pass through 
the superheater after having passed so many rows of water tubes. 
If it is desired to reduce the superheat, a by-pass damper can be 
opened immediately before the superheater, thus by-passing the 
superheater with the gases. The more modern superheater does not 
usually vary the path of the gases at all, but shunts more of the 
saturated steam past the superheater. "This calls for a smaller quan- 


* Abstract of a Paper read at Newcastle. 
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ture comes in contact with the heated surfaces of the upper portion 
of the drum and steam-connecting and superheater tubes, and is liable 
to set up very serious corrosion, which in a comparatively short time 
will completely destroy the tubes. It is quite easy to overcome this 
trouble, so far as the drums are concerned, by painting the internal 
surfaces of the drums with any of the first-class bitumastic paints that 
are now on the market. This process of painting with bitumastic 
paint has now been carried out on boilers for at least five to six years 
with completely satisfactory results, and if the paint could be easily 
applied to the surfaces of the cross-over steam and superheater tubes 
there is little doubt that the trouble would be got over by the same 
means. From the above remarks it will be seen that comparative 
priming is undoubtedly the real cause of the trouble, and this priming 
is quite possibly due to the comparatively small steam space available 
in the drums. | 

One of the most notable advances made in the present-day steam 
boiler is that of smokeless working with ordinary bituminous and low- 
grade coals. With the modern water-tube boiler a very large com- 
bustion space is provided, and a great deal of this combustion space 
is lined with a refractory material, high-grade firebricks usually being 
employed for this purpose. The firebrick becomes heated up to a 
fairly high temperature, but being sufficiently far removed from the 
heart of the flame it does not suffer at a prohibitive rate and so allows 
combustion to be almost completed before the heated gases are al- 
lowed to come in contact with the comparatively cold metal surfaces. 
Another important reason for the smokelessness of the modern boiler 
is of course the mechanical stoker, where the fuel is gradually heated 
up at a comparatively slow rate or in comparatively small quantities, 
so that there is no great rush of gas into the turnace at any moment. 
This scheme of making the furnaces with refractory linings becomes 
of considerable importance when low-grade fuel has to be emploved, 
as unless the furnace temperature is maintained this fuel cannot. be 
dealt with. One of the best illustrations of this is the ordinary refuse 
destructor. The ordinary refuse employed has a very low B.Th.U. 
value, but yct it is possible completely to destroy all organic matter 
by utilising refractory linings in conjunction with heated air supplied 
under pressure. The refuse destructor should therefore be almost 
the starting-point wherever low-grade fuels are to be employed. 

Air leakages into the furnace are of very considerable importance, 
and this question probably requires the largest amount of attention 
in boiler working from the point of view of efficiency. With the 
ordinary induced-draught system, which is very generally employed, 
air leakages can occur over very wide areas, and it is often an ex- 
tremelv difficult task to ascertain the starting-point of the leak. One 
of the best illustrations of the effect of air leakage on boiler furnace 
brickwork can be seen on boilers using gas firing, where practically 
the whole of the furnace brickwork is heated up to almost the same 
temperature. Those places at which air leakage occurs show up as 
black spaces over the brickwork inside the furnace. "These places 
are of course readily inspected by means of the usual furnace inspec- 
tion doors. Again, in the case of a chain-grate stoker using coal with 
a calorific value of something less than 10.000 B.Th.U.s per lb., an 
air leakage into the furnace towards the front end of the boiler has 
such a bad effect on some grades of coal as quite to put the fire ont if 
an attempt is made to drive the boiler at even the normal rate of 
A new page in boiler history was recently opened by Prof. 
The particular line of research adopted by 
In this case the 


working. 
Bone and Dr. Nicholson. 
Prof. Bone has been that of surface combustion. 
ordinary furnace is eliminated, but at present the apparatus has only 
Leen designed for use with the cylindrical type of boiler of very short 
length. combustion taking place within the fire tubes. This scheme 
calls for a very high rate of evaporation per square foot of heating 
surface, thus requiring that very suitable feed water be supplied to 
So far as can be seen at present, the field for this scheme 


the boiler. 
The great 


is somewhat limited, the fuel employed being cleaned gas. j 
joint in its favour that makes it so much worth consideration is the 
high thermal efficiency. — It is claimed that boilers working in com- 
mercial practice are giving over 90 per cent. thermal efficiency, while 
the evaporation per square foot of heating surface has been raised to 
35 1b. Apparently the power required to drive the auxiliaries such 
as the fan, &c., is somewhere in the neighbourhood of from 2 to 4 per 
cent. of the total power developed by the boiler. Dr. Nicholson's 
scheme can apparently be applied to any of the usual commercial 
boilers by re-arranging the gas paths. The furnace remains much 
the same as before, the chief idea being to pass the gases after com- 
bustion over the heating surfaces at a very high rate of speed. In 
the case of Lancashire and Cornish boilers the furnace tube for a por- 
tion of its length is titted with a firebrick plug, leaving a very narrow 
space between the plug and the heating surfaces for the gases to be 
forced through. In passing the gases over the heating surfaces at 
this high rate of speed a considerable number of eddies are formed, 
with the result that the tilm of comparatively cold gas is driven away 
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from the heating surface, thereby permitting a more ready trans- 
ference of heat. The other great advantage of this scheme is that 
owing to the high speed at which the gases flow it is possible to reduce 
the temperature of the outlet gases to below. 200^ F., with the result 
that the latent heat of the steam contained in the gases is recovered, 
With some types of coal this is a very considerable amount. It is 
stated that owing to the gases being carried over the heating surfaces 
at such a high rate of speed no corrosion due to the condensation of 
sulphuric acid takes place in either Prof. Bone's or Dr. Nicholson's 
schemes, So far as can be seen at the present time it is possible for 
the overall efficiency of a commercial boiler to be improved by from 
2 to 7 per cent. over the best modern boiler practice. Dr. Nicholson s 
scheme, like Prof. Bone's scheme, requires a very considerable amount 
of power in producing the necessary draught. Of the two schemes 
perhaps Dr. Nicholson'sis the more promising, as under this arrange- 
ment it is possible to use coal in the ordinary boiler furnace. This, in 
turn, means that the usual ash-handling arrangements can be adopted, 
whereas in Prof. Bone's scheme it would be necessary that a gas pro- 
ducer be built before the boiler could be got to work in a very great 
number of steam-raising plants ; and those who have had experience 
with gas producers know that their working is by no means simple, 
while the efficieney of the gas producer is such as would quite elimi- 
nate the saving to be effected on the steam boiler unless a by-product 
recovery plant is used in conjunction with the gas producer. 

Years ago mechanical stokers were made of the " sprinkler ^ type. 
These did very good service, but were often accused of causing smoke. 
In almost all cases where smoke was experienced with this type of 
stoker no firebrick lining was fitted to the furnace, therefore the 
stoker was unfairly charged with that disadvantage. The“ sprinkler ` 
stoker was followed by the “coker” stoker. This also did good 
work and was more suitable than the “ sprinkler " for certain classes 
of coal, but it also caused smoke when the furnaces were not lined 
with firebrick. The “ coker” was in turn followed by the * under- 
feed " type, which caused as much smoke as any of them when it was 
fitted in furnaces not lined with firebrick, and running parallel with 
some of these stokers was the chain grate, made by various manu- 
facturers. This stoker has also given very good service, but will 
smoke under unsuitable conditions. Some of these stokers are much 
more suitable for certain types of fuel than others. One particular 
advantage of the chain-grate and step-grate stokers is that they 
allow of the ash being handled more or less automatically—that 1s to 
say, the ash is delivered by the stoker on to orover the dumping bars 
at the back end of furnace. With the old pattern chain-grate stoker 
a considerable amount of labour was required to pull the ash and 
clinker over the dumping bars on to the dumping doors ; this is owing 
to the fact that dumping bars of considerable thickness and length 
are necessary with the old type of chain-grate link, and this length i5 
used with a view to covering up the openings in the link at the tme 
they begin to go round the back sprocket. Links have recently been 
developed which allow of a dumping bar being fitted as short a B 
desirable, the determining factor in this latter case being that à 
slight check to the ashes, &c., is necessary to allow of complete com 
bustion occurring at the back end, otherwise good fuel may be carried 
over in fairly considerable quantities. 

Feed-water treatment has always received a very considerable 
amount of attention, There is a very good reason for this, and 1t 15 
extremely difficult to lay down any hard-and-fast rules for treating 
feed water, but wherever the opportunity presents itself of roughly 
analvsing the solid matter in the boiler water and the amount of 
hardness of the make-up water, the simple system of treatment, 
generally with soda ash and lime, should be adopted. A multitude 
of makes of boiler compounds are on the market, which will soften 
the water more or less as claimed, and possibly allow more abuse of 
the boiler than the simple scheme of soda ash and lime does—that 15 
to say, the water can possibly be much more overtreated with com- 
positions without such bad effects. It should be borne in mind, how - 
ever, that very few boiler compositions can deal with the softening o 
feed water at anything approaching the cost of that of the lime and 
soda system. — Boiler corrosion has always been a most difticult sub- 
ject, and it is possibly not much nearer being solved now than ever It 
was. One of the most formidable reasons for this is the impurities 
in the nietal of which the boiler shells and tubes are made. Various 
schemes have been on the market for treating the interior of the tubes 
with some paint that to some extent will electrically insulate the 
water from the metal. This will undoubtedly reduce the trouble m 
that respect, but, on the other hand, it prevents the efficient n 
ference of heat through the plate. Very frequently a compromise 
has to be made between two or three evils. Various eR 
schemes are now being tried for overcoming the local action 0n E 
boiler tubes and plates, by concentrating it on renewable plates 
located inside the boiler. This promises well, but it must be applic 
with the utmost care or the troubles may be much increased. 
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PHYSICAL SOCIETY. 


At the meeting held on October 24, at the Imperial College of 
Science, Prof. C. H. Lees, F.R.S., Vice-President, in the Chair, a 


Paper entitled 
“The Ice Calorimeter, with Remarks on the Constancy of the 
Density of Ice,"' 


was read by Mr. EZER GRIFFITHS. 


The primary object of the work was the re-determination, by an 
The 

heat was supplied by a manganin coil wound on a mica rack which 
fitted the interior tube of the calorimeter, and the results are based on 
The current was adjusted 

so that the difference of potential at the ends of the heating coil was 
exactly equal to the E. M.F. of a number of standard cadmium cells 


electrical method, of the constant of Bunsen's ice calorimeter. 
determinations of E.M.F. and resistance. 


in series. 


The conditions were varied as much as possible. Thus the rate of 
energy supply in the fastest experiments was more than seven times 


that in the slowest. 


Errors due to progressive freezing or thawing of the ice mantle 
were greatly diminished by suspending the calorimeter within a 
transparent vacuum vessel of cylindrical form, the stem and capil- 
lary of the calorimeter projecting through a rubber stopper, and the 


vacuum vessel being completely embedded in powdered ice. 


The mean value of the calorimeter constant was found to be 


15-486 milligrammes of mercury per mean calorie. 


T'he Constancy of the Density of Ice.—Various observers have ad- 


vanced evidence tending to show that the density of ice at 0°C. is not 
A consideration of their work leads to the con- 


clusion that the small variations of density found for different 
samples might be simply due to the presence of occluded water or an 


a definite constant. 


amorphous modification cementing the ice crystals together. 


The value (80-30) of the latent heat of fusion of ice, calculated from 
the ice calorimeter, supports this view, as it is higher by about. 0-7 
per cent. than the value obtained by direct determinations with ice 


in bulk. 


Prof. H. L. CALLENDAR noted with pleasure that the author had very 
He 


had had occasion to look into Dieterici's determinations in connection 
Thev 


agreed very closely indeed with the results obtained by Dr. Barnes and 
The most uncertain ele- 


closely verified Dieterici's value. using an entirely different method. 
with the specific heat of water, and thought them very reliable. 


himself by the continuous electric method. 


ment in Dieterici's work was the thermal capacity of his silica bulb, 
The extreme un- 


which amounted to about 25 per cent. of the whole. 


certainty of the calculation of latent heat from the volume changes on 

The calculation de pended 
on the difference of the specific volumes of ice and water, so that any 
error in the value assumed for the density of ice seriously affected the 
value obtained for L. Thus the author, taking Vincent’s result for the 
density of ice (=:0-9161 gramme per cubic centimetre), had calculated 
L — 80-3 mean calories, whereas, if 0-9167, the density as given by Barnes, 
had been assumed 79-5 (approx.) would have been obtained for the 


melting was not, perhaps, sufficiently realised. 


latent heat. 


Dr. J. A. HARKER mentioned a possible error due to the suction of 


mercury at atmospheric temperature, through a capillary of varving 
Was the author's 


temperature, into the body of the calorimeter. 


method of getting rid of “ drift " superior to the method of putting one 
calorimeter inside another and larger one, and, by varying the pressure 
on the ice in the second one, adjusting its temperature until the ©“ drift ” 
was zero ? He had at one time tried glacial acetic acid instead of ice. 


It had the advantage that when heat was supplied mercury was pushed 
Also the transition temperature was between 


out instead of sucked in. 
16°C, and 17°C., and the constant was about 30. 
Mr. F. E. SurrH referred to the question of the leads to the coil. 


If they were too thick too much hcat was conducted along them; if 


too thin too much heat was produced in them by the current. 


If the cross-section was assumed to be 2 sq. mm. then the resistance 
of a pair of manganin leads, each of which was 25 cm. long would be 


0:1 ohm. Since the heating coil was of 20 ohms resistance it followed 
that the heat produced in the leads was 0-005 times that produced 
in the coil. This heat was not accounted for in the calculations, and 
he would be glad if Mr. Griffiths would state what became of it. In 
his opinion much of it passed into the oil in the calorimeter, The 
experiments made by the author did not appear to him to indicate the 
magnitude of the effect, since the heat passing from the leads to the oil 
would be proportional to the time of an experiment and also to the square 
of the current used. 

Prof. SiLvANUS THOMPSON asked whether there was any evidence of an 
allotropic or amorphous form of ice. According to the theory of crystal 
formation by arrangements of densest packing of molecules, any amor- 
phous form should be less dense (as is the case of fused silica as com pared 
with quartz crystal) and its specitic heat per unit mass should be greater. 
Was the author sure that the water used was perfectly air-free ? 

Prof. C. H. Lees said the author had raised his opinion of the ice 


calorimeter. 
own estimation among other instruments used for similar purposes. 


He would like to know where it now ranked in the author's 
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The AUTHOR agreed that the calculated value of the latent heat must 
be accepted with reserve, as it was difficult to predict in what direction 
the assumed value of the density of ice might be in error. The presence 
of occluded water in the specimens used would make the value too high, 
while minute air bubbles, duc to dissolved air separating out, would make 
it too low. He had not yet attempted the substitution of other sub- 
stances for ice. The use of glacial acetic acid would obviate the trouble 
at the orifice, since mercury would be ejected instead of sucked in. The 
heating coil was so designed that the heat generated in the leads was 
small. Moreover, only a fraction of this would pass into the bulb of the 
instrument, since the coil proper extended nearly the entire length of the 
inner tube. The heat generated in the leads outside the bulb would be 
partially absorbed by the glass stem and the air surrounding the leads. 
The slight conduction by the glass stem and leads down to the bulb would 
cause a minute “ drift " lasting for a considerable time after switching 
off the heating current. "This was corrected in the manner indicated in 
the Paper. He regarded the variation of the density of ice to be due to 
occluded water and not to allotropic crystallisation. He considered the 
water to be present as an amorphous cement binding the crystals together. 
In reply to Prof. Lees, he considered clectrical methods, as, for example, 
the continuous electrice method of Prof. Callendar, superior to the ice 
One advantage of the latter was, however, that there was 


calorimeter. 
no radiation correction. 


A Paper on 
“ An Electrostatic Oscillograph,”’ 


by Messrs. H. Ho and S. Koro was read by the latter. 

The Paper describes an electrostatic oscillograph suitable for 
recording very high voltages. Two vertical bronze strips 
symmetrically between two parallel metallic plates called “ field 
plates." They are connected at their lower ends by a silk fibre 
which passes under an ivory pulley. An extremely small mirror is 
fixed to the strips. This arrangement constitutes the vibrator, 
which, mounted on an ebonite frame, is immersed in an oil bath. To 
the upper extremities of the strips are connected the terminals of a 
direct-current voltage of about 300. The alternating voltage to be 
recorded is connected to the “ field plates,” in parallel with which 


there are two oil condensers in series, The electrical midpoint of the 


direct-current battery is connected to a point between the condensers. 

The turning moment on the strips is proportional to the product 
of the momentary values of the alternating-current voltage and the 
direct-current voltage, so that if the latter is constant the deflection 


of the mirror accurately follows the variation of the former. 
Oil plays an important part, not only acting as a damping agent 
and insulator, but increasing the sensitiveness on account of its high 


dielectric constant. 
In cases where voltage is low, but the source of energy is so 


limited that a sufficient current cannot be taken to actuate the ordi- 
nary oscillograph, the electrostatic vibrator may be used by applying 
the voltage in question to the strips, while the terminals of a high- 
tension battery, or influence machine, are connected to the “ field 
plates." Tke instrument may also be used for recording very small 
currents by replacing the oil condensers by two exactly equal resis- 
tances, which are traversed by the current. 

Mr. A. CAMPBELL thought it was a considerable advantage to be able 
to do without high resistances. Dr. G. W. C. Kaye had suggested to him 
that the instrument might be of great use in work with X-rays and in 
other cases where the charge was being taken from an induction coil. 

Mr. R. S. WrirrLE emphasised the commercial advantage of the instru- 
ment. High resistances were very expensive. Einthoven was the first 
to propose an electrostatic oscillograph. and a Belgian inventor had con- 
structed an instrument similar in principle. 

Prof. G. W. O. Howe stated that in the two curves given the difference 
was assumed to be duc to a " lead " in the electromagnetic instrument, 
Was there any actual evidence that it was not due to “lag” in the other ? 
If the oil did produce a phase-difference, it would introduce a“ lag” and 
give the observed effect. 

Mr. E. H. RAYNER pointed out how, by suitably altering the arrange- 
ment of Fig. 8 in the Paper, the instrument could be used as a watt- 
meter, 

Mr. J. T. IRwiN said he was already aware of the device suggested by 
Mr. Rayner, having described it in 1907. The principal difficulty with an 
electrostatic oscillograph was that a very high polarising voltage was re- 
quired if the zero was to be stable. The authors had reversed the process— 
using a small polarising voltage compared with the alternating-current 


voltage. Hence it was only when the alternating-current voltage was 
applied that a change of zero was produced. In most cases this would not 
be compensated beforehand, as they did not know the value of the potential 
to be applied. Castor oil was not. suitable for use in oscillographs, aa 16 
became acid and conducting under high voltages. — Well-filtered. paraffin 


had not this defect. 

Mr. D. OWEN regretted that the Paper contained so little in the way of 
actual work accomplished with the instrument. If one took the values 
stated in the Paper for the inductance of the high resistances used with 
E.M. oscillographs, and assumed a frequency of 100% per second, calcu- 
lation seemed to show that the phase-differences introduced by the use of 
such resistances were much too small to account for the discrepancies in 


the experimental curves. 
from dust and 


Mr. G. L. ADDENBROOKE said that if castor oil free 
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moisture were used he did not think oscillograms with the instrument 
would be affected perceptibly by action of the oil at 40 periods or higher. 
With a dry oil much lower periodicities might be used. The influence of 
moisture was greater with mineral oil than with castor. The diclectric 
strength varied almost directly with the percentage of moisture present. 
Prof. Koro, in reply, said that the frequency of the voltage used for the 
tests was 60 ~, the records being taken on a falling-plate camera. He saw 
no objection whatever to the use of the oscillograph as a wattmeter, as 
suggested by Mr. Rayner, and carried out by Mr. Irwin. He stated that 
the oil used was that supplied by the Cambridge Scientific Instrument 
Co.. and that from some rough measurements he had made he found it 
to have a specific inductive capacity of about 2. The deviation of the 
strips from the centre was a cause of the change of zero, as Mr. Irwin sug- 
gested, if a large polarising voltage be applied. To suppress this effect the 
authors made the distance between the two field plates. and consequently 
the distance between the strip and the plates, sufficiently great to make this 
inevitable slight deviation from the centre a very small percentage of the 
distance between the strip and the plates; and consequently this deviation 
from symmetry would cause no appreciable “ out of balance " of the 
forces due to the polarising voltage acting upon the strips and effecting 
this change of zero. Referring to the effect of the oil on the phase 
relationship of the curves, Prof. Koto stated that he had no doubt that 
the curves obtained on the electrostatic oscillograph and reproduced in 
the Paper were correct, but he intended to make a series of experiments 
on different oils to see whether anv serious phase differences were caused by 


the oils having different dielectric hysteresis constants. 


THE BRITISH STANDARD SPECIFICATION FOR CON- 
SUMERS' ELECTRIC SUPPLY METERS.* 


BY S. H. HOLDEN. 


The British Standard Specification No. 37 was published in 1907. 
In the opinion of the author this specification has not so far taken the 
position in relation to the electricity meter industry which it is desir- 
able that it should do ; and he proposes to make certain suggestions 
which it is hoped will tend to the greater usefulness of the above 
specification. 

There are three sections of the community who are interested in 
this matter: the manufacturers, the electric supply authorities, and 
the consumers. Manufacturers have much to gain by a general 
adoption of a standard specification among their customers, and hav- 
ing arrived by experiment and competition at a satisfactory design 
which complies with certain detinite conditions, they would be saved 
the inconvenience of constant alteration of their manufacturng pro- 
cesses consequent upon the present system of individual specifications. 
There will probably always be a certain number of people who will 
insist on drawing up their own specification, but extension of the 
standard specification would abolish the necessity for this in many 
cases, The preparation of specifications for electricity meters is 
quite special work, and it is curious to notice how frequently engi- 
neers of ability are betrayed into ridiculous mistakes when they 
attempt to draw up such a specitication. A further advantage of the 
general adoption of the standard specification is that foreign. and 
colonial purchasers buying either direct or through merchants at 
home would know that if a meter complied with the specification it 
was the best obtainable, and on that account standard English-made 
meters should enjoy a readier sale and command better prices than 
those supplied by competing manufacturers. If consulting engineers 
and large purchasers were to adopt the same specification they would 
save themselves much unecessary work, and they would avoid the 
mistakes consequent upon specifying goods when they have not 


onc or two new clauses, are now offered for consideration and discus- 
sion. Where necessary the clauses have been printed for reference. 

Clause 2. “ The following capacities, in amperes, shall be recog- 
nised as Standard : 3, 5, 10, 25, 50, 75, 100." The 21-ampere size is 
preferable to the 3-ampere size for single-phase meters. The li-t of 
sizes should be increased by adding 150, 200, 250, 300, 400, and 500- 
amperes. The 75-ampere size does not appear to be really necessary. 

Clause 3. “ The meter shall be contained.in a substantial dust-tight 
meta] case of sufficient strength. . . . ." After the word metal 
case it is proposed to insert the words “ of cast iron or pressed steel." 
Cases of soft metal or sheet jointed together are not used on the 
highest class of meters. 

Clause 6. This clause deals with the terminal box, but only specifies 
the size of the pressure-circuit terminal. It is, therefore, proposed 
to add “ The main terminals shall each have two clamping screws. 
The depth of the hole into which the cable is inserted shall be at least 
twice its diameter. The following shall be the diameters of the holes 
for the cables: 10 ampere ,0-22 in. ; 25 ampere, 0-32 in. ; 50ampere, 
0-375 in. ; 100 ampere, 0-435 in. ; 150 ampere, 0-5 in. ; 200 am pere, 
0-6 in. ; 250 ampere, 0-7 in.; 300 ampere, 0-8 in.; 400 ampere, 
0-9 in. ; 500 ampere, | in. 

Clause 10. * The meter shall have a suitable place and means upon 
the front of the case adapted to receive and secure a label to be pro- 
vided and fixed by the purchaser or his representative. The pur- 
chaser's label shall be a rectangular sheet 2 in. long, } in. wide, and 
not more than 35 in. thick. To this should be added: “It shall be 
affixed by two rivets, and the manufacturer shall provide two holes 
! jn. diameter and 13 in. apart in a suitable position for this label." 
It is doubtful, however, whether the size specified for the purchaser s 
label is large enough. 

Clause 11. * The dial plate shall indicate t 
directly in units, cither by means of a number of index han 
travelling round a circular dial on which divisions are marked and 
figured to indicate units, tens of units, &c., or by means of coun ter 
wheels on which digits are marked to indicate units, tens of units. &c., 
provided that only one digit on each counter wheel shall be visible at 
a time.” The addition suggested to this is: “ If the latter is adopted 
the figures on all the wheels shall spring suddenly into position with 
the exception of those denoting units, which may move at a uniform 
speed." A counter which can allow of any doubt as to which of two 
figures is to be read on the higher inultiples is inadmissible. 

Clause 12. * The fastest-moving index hand or counter wheel shall 
indicate one unit per division or per digit, and the dial plate shall 
bear a statement to that effect. A convenient testing index shall be 
provided in addition, which shall be quite distinct in appearance 
from the dial proper." The expression © kilowatt-hour " would be 
better than “ unit," and the number of testing dials should be spect 
fied. It is therefore proposed to add : ‘* Meters having a capacity of 
2 kw.-hrs. per hour and under to have two testing dials rea 


ding T 
and gg kw.-hrs. per division respectively. Meters above this capa- 
city and up to 200 kw.-hrs. per hour to have one testing dial rea mg 
io kw.-hr. per division. 

Clause 16. The main circuit of the meter sh 
that the total loss of power at full load as measured at the main t 
minals shall not exceed 15 watts subject to the further restriction 
that the loss of pressure in the main circuit at full load shall not 
exceed 2 volts in any meter." — As this specification does not apply to 
electrolytic meters, the 2-volt limit is far too high; } volt is E 


Most engineers prefer to be furnished with definite figures for eac 
the following 


size of meter for the fall of potential at full load ; 
75 volt, 5am- 


he total consu mption 
ds each 


all be so constructed 
er- 


schedule is therefore suggested : 21 or 3 ampere size 0: 
size 0-30 volt, 


pere size 0-50 volt, 10 ampere size 0-40 volt, 25-ampere 
50-ampere 


sufficient expericnce or knowledge of the real requirements. They 


would also incidentally help to keep down the cost of meters to their | 50 ampere size 0-20 volt, 100 ampere size 0-10 volt and 1 
cify 


size and upwards 0-075 volt. It does not seem necessary to Spec 
exactly any figures below 0-075 volt. 

Clause 17, ©“ The pressure circuit, if any, of the meter shall be 30 
constructed that the total power spent in it shall not exceed 4 watts 
for each 100 volts of pressure. ‘The pressure circuit shall pecon 
nected to the supply side of the main circuit and a disconnecting 
device shall be provided in the terminal compartment to enable the 
pressure circuit to be entirely disconnected from the main circuit m 
order that it may be supplied with current from a separate source 
when necessary for purposes of testing." The consumption of energy 
allowed by this clause appears to be far too high. The consum pt10n 
in the pressure circuit. of single-phase meters should not excce 
2 watts, and for continuous-current meters 7 watts, at the declared 
pressure, provided this does not exceed 650 volts. 

Clause 19. This deals with starting currents. 
| phase meter should start with } per cent. of its full-load 
p power factor of unity. A continuous-current ampere- 

should start with 0-05 ampere if of 10-ampere capacity OF under, an 


* A Paper read before the Birmingham Section of the Institution of ! 
Electrical Engineers. with } per cent. of full load if over 10-ampere capac ity. 


clients by avoiding a multiplicity of patterns. 
It is essential that a standard specification should be thorouglily 


up to date; this necessarily involves fairly frequent revision. Ít 
should also cover all points relating to electricity meters which ought 
to be specified in the interest either of the manufacturers, the pur- 
chasers, or the consumers; and it should be sufficiently rigorous to 
to exclude all but the best articles. There may be many purposes 
for which a cheap and inferior meter is useful, but there should be a 
clear understanding that such meters do not comply with the British 
Standard Specification. In the original Standard Specification no 
attempt was made to differentiate between alternating and conti- 
nuous current meters. It is desirable, however, to do so, as It is possible 
to obtain greater range and accuracy with an alternating-current 
meter having a pressure coil than with a continouus-current ampere- 
hour meter; and the best obtainable performance should be specitied 


A first-class single- 
for each class of meter. current at 4 
hour meter 


The following alterations and additions to some of the clauses, with 
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Clause 20. “ The error of a meter when tested at the marked tem- 
perature, pressure, frequency and unit power factor shall not exceed 
21 per cent. at any part of the range from full load down to one-tenth 
of full load. At any part of the range below one-tenth of full load 
‘down to and including one-twentieth of full load the percentage error 
‘shall not exceed the figure which is obtained by dividing. bv four, the 
denominator of the fraction expressing the proportion the load bears 
to the full load, that is to say, at 1/Nth of full load the error shall not 
exceed N/4 per cent." This stipulation appears to be insufficiently 
rigorous and too clumsy for ordinary use. Alternating-current 
meters can easily be made within 2 per cent. from one-tweatieth full 
load to full load ; and the same applies to continuous-current ampere- 
hour meters except that the lower limit should not be less than half 
an ampere. No guarantee of accuracy above or below these limits 
‘should be asked for or given. 

Clause 25. “ When a meter has a pressure circuit a variation of 10 
per cent. above or below the marked pressure shall not cause an error 
in respect of such variation of more than 1 per cent. 

Clause 26. '* When a meter is intended for use on an alternating 
current circuit a variation of 5 per cent. above or below the normal 
frequency shall not cause an error in respect of such variation of more 
than 1 per cent. 

Clause 27. “ When a meter is intended for use on an alternating- 
current circuit a variation in the power factor of the load from unity 
down to one-half shall not cause an error in respect of such variation 
of more than 2 per cent." Clauses 25, 26, 27, all appear to lack 
definiteness, as the author has found that different interpretations 
are put upon them. The most usual interpretation leads to the 
absurdity that if, say, a meter is 2 per cent. slow at normal voltage 
and a 10 per cent. rise of pressure makes it correct, it must be rejected 
because the rise of pressure has caused more than 1 percent. variation, 
while if the same rise of pressure makes it ] percent. slower (that is 3 
per cent. total error) it will be accepted. Itis suggested that the words 
“shall not cause an error " be altered to “shall not increase an error.” 

Variation of Wave-form.—'This is not dealt with in the standard 
specification, but it is not unusual for consulting engineers to specify 
that meters shall be unaffected by variations of wave-form. The 
author, however, never came across a specification in which variations 
of wave-form were defined or limited. Asa matter of fact alternat- 
ing-current meters should not be atfected by such variations in wave- 
form as are usually met with in practice. For the sake of complete- 
ness it is suggested that a clause be inserte? to the effect that a varia- 
tion of wave-form of 10 per cent. from a true sine curve at any point 
shall not increase the error of the meter by more than l per cent. It 
may be pointed out that slight additions to the specification would 
make it cover polyphase meters ; and in view of the large number of 
such meters in use their inclusion is very diserahle. At the conclusion 
of the specification there is a note to the effect that an appendix 
which would apparently deal with some of the points raised in this 
paper, was in preparation ; so far, however, it has not been published. 

In conclusion, the author suggests that the Institution should urge 
the Engineering Standards Committee to publish, as soon as possible, 
a revised and completed specification for electricity meters, and that 
with a view to its wider use and circulation the price should be re- 
duced to 1s, per copy in order that manufacturers may be able to 
‘nelude copies with their tenders. Those purchasing or specifying 
meters should also be urged to make use of the full specification, 
without additions as far as possible, especially when meters are pur- 
chased for export. And some distinguishing mark should be placed 
upon meters which are sold as complying with the British Standard 


Specification. 


POWER TRANSMISSION AT COLLIERIES.* 


BY W. H. TELFER. 


Thirty years ago electricity had barelv entered the field of mining 
operations, and mining people were then relying on their old and well- 
tried friends, steam, compressed air, &c. These, even with their 
drawbacks, rendered invaluable service, and there were many cases 
yet where their adoption was justified for various reasons. There 
was no doubt. however, that transmission of power by electricity 
easily took the premier place. Its adoption was gradually becoming 
more widespread, and was cutting out, to a large extent, the older 
methods. Both on the electrical and mechanical sides of electrical 
engineering they had had applied the best skill in the country and 
everything possible had been done, and was being done, to secure the 
best results with electrical plant. Electricity was now being used 
for successfully operating all classes of mining machinery with the 

exception of reciprocating drills and holing nichincs Thev had 

* Abstract of a Paper read before the Scottish Branc hes of the National 
Association of Colliery Manogers and the Association of Mining Electrical 


Engineers at Glasgow. 
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and under 


cases now of entirely electrically equipped collieries, 
certain conditions this was quite a good proposition, and their 
number was likely to increase. There was, however, no prospect 
in the immediate future of such a system becoming general. Steam 
boilers with engines for certain purposes would still be the rule on the 
surface, and thev had a long way to go before they became the 
exception. Speaking generally, fairly large collieries or groups of 
collieries requiring generating plant of 400 kw. and upwards, should 
have their own plant. If it was put down on the most modern lines 
right from the boilers, there was no reason why they should not 
produce current cheaper than they could buy it from a power 
company, and the case was even stronger for generating at the 
colliery, when there was a large quantity of exhaust steam available 
for use in a turbo generator. In the case of a large colliery where 
400 kw. or over was used during the winding shift, and more especially 
if winding for 16 hours, he thought the ideal plan was to have steam 
winding engines, fan driven by compound engine, and possibly 
washer driven by compound engine, and all exhausting into a mixed 
pressure turbo-generator producing power for the operation of other 
machinery where that is being done electrically. With regard to 
collieries requiring, 8av, between 200 kw. and 400 kw.-plant, various 
points had to be considered before deciding which method was 
preferable. Where there was a sufficient supply of water for con- 
densing without introducing cooling plant, and where steam was 
raised on the best lines—with the load factor fairly good—he still 
thought current could be produced cheaper than it could be bought 
from a power company. Where exhaust steam was available, 
provided it was not obtained by the retention of unnecessarily 
wasteful steam plant, current would certainly be produced cheaper 
at the colliery, even with cooling plant added. If they were not 
prepared to put down economical arrangements for raising steam 
and a good type of prime mover to drive the generator, he should 
say they ought to buy from a power company. He based these 
opinions on the prices charged bv one of the larger power companies 
in Scotland. This ran out about 0-7 7 per unit, and where about. 50 
per cent. of the power was used in fairly large continuous pumping 
or ventilation plant, the average would be 0-6 per unit. For actually 
continuous pumping the figure could come as low as 0-4 of a unit 
Where the supply was from a power company, or a centra] station 
for a group of collieries, it was generally three phase. Whether it 
should be three phase or continuous in other cases depended on 
conditions. "laking the average colliery where the length of trans- 
mission did not exceed a mile, and the voltage was not over 600, 
they could have conditions in one case which were favourable for 
alternating current, and in another which were equally favourable 
Between these two there was ample room 
for difference of opinion. Each system had its own advocates its 
own advantages and disadvantages. Where the load was mostly 
pumping, auxiliary fans and endless rope haulages, it was certainly 
a case for three phase. The introduction of the turbo-generator and 
high-speed turbine pump had also favoured the adoption of three- 
phase current, which was certainly preferable in these instances. 
Switchgear and cable connections were simpler with direst current 
than with alternating current. Commutators with their troubles and 
liability to sparking were defects in the direct-current system, but 
with the advent of interpoles this objection was not now serious. As 
to the question of using medium or high pressure, this would depend 
principally on the length of transmission. When the distance did 
not exceed one mile, and the amount of current was not great 
medium pressure was generally most suitable. With large currents 
even with short transmission, it might be advisable to have high 
pressure. From the point of view of safety, electricity, if it is 


treated with the care it deserved, can be rendered as safe as steam 


The same liberties, however, can never be taken 
As regards the 


for continuous current. 


pipe transmission. 
with it as its principal competitor, compressed air, 
ignition of gas or dust by electricity there were certainly some 
mines, very few in Scotland, where the use of electricity at the face 
would not be to his mind judicious, especially with their present 
knowledge. | He referred to coal seams which gave off gas very freely, 

seams where the air might also contain a lot of explosive dust. or à 
mine which was subject to outbursts of gas. [n cases of that 
description he considered a motor its switchgear and cables intro- 
duced another element of danger at the face. Tn the great majority. 

however, of their Scottish mines worked with safety lamps, there was 
no objection to the use of electrical power right up to the face. 

Although up to the present time they had few cases of fires in mines 
cansed by electricity. he personally considered, if proper precautions 


that it was a more likely cause of danger in the 


were not taken, 
To minimise this 


Scottish nines than ignitions of gas or dust. 
danger only the best class of cables should be used, and of such 


capacity that no undue heating could take place. Only the best 
tvpes of switchgear should be used. Electricity, just like steam 
under pressure in pipes, must be contined toits conductor, 
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THE PROSPECTS OF THE YOUNG ELEC- 
TRICAL ENGINEER. 


A point was raised by Prof. E. W. Marcuanr in his 
address to the Manchester Section of the Institution of 
Electrical Engineers last week which, we think, deserves 
the attention of those who are really responsible for the 
electrical industry in this country. We do not doubt that 
the point has often occurred to many of our readers, but 
this seems to be the first time it has been voiced so definitely. 
What it amounts to is this, that the salary to be expected 
in the industry must, if the industry is to make good pro- 
gress, be commensurate with the desired qualifications of 
those entering it. It can scarcely be contended that the 
prospects of the voung engineer in the electrical industry 
In fact, Prof. MancHaANT has had the 
opinion expressed to him that a man of initiative and energy 
mav hope by the time he has reached, say, 35, to receive 
asalary of £300 per annum. This statement applies, it is 
said, to the prospects in one of the best electrical engineering 
firms in the country. Of course, this does not mean that à 
man will necessarily fail to exceed that figure, but rather 
that it will be difficult for him to go beyond it, or even to 
rcach it, by the time. he has attained the age mentioned. 

Such a state of things compares most unfavourably with 
what pertains in other professions, even in those where the 
preliminary cost of education is much less than in the case 
of the electrical engineer. It may be argued that the same 
can be said of the medical or legal profession. But the 
cases are not altogether similar, and, if they were, have no 
practical bearing on the matter. The average man does 
not, as a rule, object to his progress being somewhat slow for 
a number of years provided there is a reasonable chance of 
making good progress later on. In the medical and legal 
professions this chance exists, the beginner's prospects of 
advancement depending almost solely on his own efforts. 
This, however, apparently is not the case with electrical 
engineering, probably because a man's advance must depend 
as much on others as himself, and recognition of youthful 
talent has not so far bcen one of the virtues of the heads of 
the profession. As an example of this, Prof. MARCHANT 
mentions one firm which offers a college-trained man who 
has served his apprenticeship 30s. a week to start with, 
whereas the mechanic who has served his time may get 50s. 
We do not regard this figure as generally applicable, but 
nevertheless it is an undoubted fact that the voung engincer 
after a costly training is liable to get only a very low salary 
for a very long time; in fact, a salary lower than that of 
the men he may have to supervise. In due time he may 
rise to the £300 perannum above mentioned ; but, as Prof. 
MARCHANT puts it, there is a great gulf fixed between the 
men who are just on the staff and those who are in leading 
positions in a works ; and in the interval that must elapse 
before one of the first-named class becomes eligible for the 
higher positions there is a period of great difficulty for most 
engineers, in which the best men feel that they are wasting 
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in that year (he had become C.B. in 1894), and was appointed 
Consulting Engineer to the British Post Office and Colonies. 
After his retirement he began to practise in Westminster as an 
engineer in conjunction with his two sons and the late Major 
Cardew. The firm of Preece & Cardew (now Preece, Cardew 
& Snell) have, as is well known, been connected in a consulting 
capacity with much important electrical work both in this 
country and abroad, including the electrical equipment of 
H.M. Dockyards and installations at many military stations. 
In December, 1905, Sir William was retained by the London 
County Council to give evidence in favour of their power scheme 
before the Parliamentary Committee. 

Sir William Preece’s official duties did not deter him from 
taking a very active part in the affairs of the profession. 
He was a member of many scientific societies, and found time 
in the midst of his heavy official duties to contribute largely to 
their proceedings. A list of his publications appears in “The 
Electrician Electrical Trades' Directory and Handbook." Ofthe 
Institution of Civil Engineers he served as president in 1898, 
and he twice (in 1880 and 1893) acted as president of the 
Institution of Electrical Engineers, while he was chairman of 
the Council of the Royal Society of Arts in 1901-02. He was 
elected into the Royal Society in 1881, delivered the presi- 
dential address to the Mechanical Science Section of the British 
Association in 1888, and was a member of the Physical Society, 


their time. It must be remembered that living is more and 
more expensive, and consequently £300 per annum is not 
what it was 20 or 30 years ago. Is it any wonder, then, that 
many have left the profession for other spheres of action ? 
This emigration, it may be contended, does not very much 
matter as there are plenty of candidates for the vacant 
places. We do not agree with this contention. Further, 
discontent is often a good sign, and more often than not the 
man who is contented with his lot is one of whom the future 
will hear little and care less. 

This state of things has, no doubt, been brought about 
to some extent by the over-production of engineers, and by 
the idea that the electrical industry offered great possi- 
bilities. The supply now, however, we are glad to hear, is 
smaller in proportion to the demand, and consequently the 
college man is finding his place more readily than he did 
some years ago. Nevertheless, the ultimate prospects do 
not seem to have improved. This position can only result 
in one of two situations: either the rate of remuneration 
will be kept down, and only men of low ability will drift into 
the positions, or the rate of remuneration will be raised, 
and the character of the men will improve. It will cer- 
tainly be a misfortune if the first alternative is the one 
which results. It must not be forgotten that the cost of 
the technical staff of an undertaking is often a comparatively 
small part of the total cost, and that success or failure 
of the entire enterprise mainly depends upon the character 
and work of this staff. In an industry subject to rapid 
changes, which is essentially the case with the electrical 
industry, there is al! the more reason to have the best men 
available, and it will be a misfortune if the prospects are so 
poor that the desirable class of man finds it necessary to 
seek his livelihood elsewhere. 


OBITUARY. 
SIR WILLIAM HENRY PREECE, K.C.B., F.R.S. 


As briefly announced in our last issue the electrical profes- 
sion and industry has to mourn the death of Sir William Henry 
Preece, K.C.B., F.R.S., which occurred at his residence, 
Penrhos, Carnarvon, on Thursday, November 6th. With Sir 
William there passes away another of those pioneers whose 
early work did so much to raise the electrical industry to its 
present position, and one who had come to be regarded as the 
doyen—almost the representative—of the electrical industry. 

An ordinary account of Preece's life must be to a great ex- 
tent a dry chronological record of an official’s existence. He 
was the eldest son of Mr. R. M. Preece, of Bryn Helen, Car- 
narvon, and was born on February 15, 1834. After leaving 
King's College, London, where he was educated, he spent a 
short time in the engineering offices of the late Mr. Edwin 


THE Late Sir Wi.LiIAM HENRy PREECE, K.C.B., F.R.S. 


the Institution of Mechanical Engineers, and the Meteoro- 
logical Society. He was chairman of a Committee appointed’ 
in 1901 by the British Association to co-operate with the 
Falmouth Observatory in their magnetic observations and held’ 
this position until the Committee was dissolved last year. 
But, besides doing a good deal of serious scientific 
work, he was a popular lecturer of no mean order, and his 
faculty of explaining scientific principles in a clear and 
interesting manner that could be understood of the people 


Clark, and in 1853 obtained an appointment in the Electric & 
International Telegraph Co. Three years later he was pro- 
moted to be superintendent of the company's southern division. 
From 1858 to 1862 he was also engineer to the Channel Islands 
Telegraph Co., and in 1860 he became connected with the 
London & South-Western Railway. When in 1870 the various 
telegraph companies, about 30 in number, which were engaged 
in the business of transmitting telegrams in this country were 
transferred to the State, Preece became a divisional engineer 
under the Post Office. Promotion followed in 1877, when he 
was appointed Electrician to the Post Office, and in 1892 the 
duties of Engineer-in-Chief were also entrusted to him. This 
ccmbined office he held until 1899, when he retired under the 
age rule. In recognition of his services he was created K.C.B. 


made him a favourite with the general public at many lecture 
tables. Those who heard him lecture to the Royal Society of 
Arts some years ago on his visit to the United States will not 
readily forget his vitality and humour, nor the almost child- 
like interest which he evidently took in all he had seen. The 
greatest men, it has been said, are those who retain the sim- 
plicity of youth throughout their life. If this be so, Preece. 
is certainly among the immortals. His interest in his profession 
also took a more practical form in that he for many years acted 
as president of the Electrical Trades’ Benevolent Institution. 
Sir William married in 1864 Agnes, daughter of Mr. George 
Pocock, of Southampton. She died in 1874, leaving four 


sons and three daughters. 
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ments that he made possible. 


His earliest work was naturally connected with telegraphy, 
and in conjunction with Sir James Sivewright he wrote a 
In particular he devoted 
himself to its application for securing the safe working of rail- 
Later, when the era of telephones began, he joined 

The first speci- 
mens of the earliest speaking telephone (Graham Bell’s) were 
brought over by him to England from the United States, and 
were exhibited by him for the first time to a British audience 


standard text-book on the subject. 


ways. 
vigorously in their study and improvement. 


at the Plymouth meeting of the British Association in 1877. 


Sir William Preece has been described as the father of wire- 


less telegraphy, and as regards other branches of tele- 


graphy his name is chieflv associated with the land section. It 
is not generally known that he was the first engineer to 
suggest a practical solution of the problem of duplexing long 
submarine cables. This was as far back as 1873, when, whilst 


passing through Gibraltar on his way to India on a pro- 


fessional mission for a British Government Department 


which he represented, Sir William suggested to the late Mr. 
C. V. de Sauty, then the Gibraltar Superintendent of the 
Eastern Telegraph Co., the possibility of working duplex on 
that system of cables. Mr. de Sauty was much impressed with 
the suggestion, and took the matter up in his usual earnest 
manner, and although his experiments were conducted under 
great difficulties with improvised apparatus and instruments 
which had to be borrowed from other circuits whenever the 
exigencies of the traffic allowed, he eventually succeeded 
(on Sunday, April 27, 1873) in simultaneously sending and re- 
ceiving traffic messages over the Gibraltar-Lisbon cable, a dis- 
tance of 365 nautical miles, and duplex working was maintained 
until the apparatus pressed into the service from other circuits 
could no longer be spared. In his historical experiments (which 
formed the basis of important patents subsequentlv taken 
out) Mr. de Sautv was, we believe, assisted by two persons still 
well-known in the electrical industry, Messrs. Grigor Taylor 
and H. W. Sullivan. 

In the establishment of telephonic communication between 
London and Paris in 1891 he had an important share, and it 
was to his credit that, in spite of criticism levelled against his 
plans by people whose theoretical views did not accord with 
his own, he dared to pin his faith to the calculations made by 
himself and his assistants, and to carrv out an enterprise in 
which the cost of failure would have been very great. The 
point at issue was the effect of the se!f-induction and capacity of 
the cable on telephonic speech. A large school held the views 
regarding self-induction now associated with the name of 
Pupin, but Preece and the British Post Office contended that 
‘self-induction was harmful to telephony and wasto be avoided 
‘and minimised. On the telephone also he wrote two useful hand- 
books; in one of them, " The Telephone” (1888). he col- 
laborated with Dr. Julius Maier, while in the other, “A 
Manual of Telephony " (1893), which was intended to supersede 
the earlier book, he was assisted by Mr. A. J. Stubbs. 

In wireless telegraphy he was among the earliest pioneers, 
taking up the question when Morse, Lindsay, Wilkins, Highton 
and Trowbridge had shown that signalling without wires was 
possible by inductive methods. Preece, who took up the sub- 
ject about the same time as Trowbridge, obtained improved 
practical results by combining together methods of induction 
and conduction. His first publication of results was in 1882, 
when he drew attention to the considerable distance over which 
inductive effects occurred between parallel wires. forming 
portions of telephonic and telegraphic circuits. Following on 
this he made an interesting experiment, using Morse’s method, 
to connect the Isle of Wight telegraphically with the mainland 
by induction across the Solent tn two places during a tem- 
porary failure of the submarine cable in 1882 in that Channel. 


Preece was, however, something more than an official, and 
his active scientific mind turned with eagerness to the solu- 
tion of many problems in telegraphy, telephony and radio-tele- 
graphic work. His success in this direction is sufficiently 
evidenced by the number of patents that he took out, and it is 
appropriate here that we should glance at sume of the improve- 
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In subsequent years numerous experiments were carried out 
by him in various parts of Great Britain, in some cases with 
circuits earthed at both ends, and in other cases with com- 
pletely insulated circuits, which showed that conductive effects 
could be detected at distances of many miles, and also that 
inductive effects could take place even between circuits 
separated by solid earth and by considerable distances. In 188) 
Preece and A. W. Heaviside proved by experiments made at 
Newcastle that if two completely insulated circuits of square 
form, each side being 400 yds., were placed a quarter of a mile 
apart, telephonic speech was conveyed from one to the other 
by induction, and signals could be perceived even when they 
were separated by 1,000 yds. The method of induction 
between an insulated primary and secondary circuit laid out 
flat on the surface of the earth proves to be of limited applica- 
tion, and in his later experiments Preece returned to a method 
which unites both conduction and induction as the means of 
affecting one circuit by a current in another. In 1892, on the 
Bristo! Channel, he established communication between 
Lavernock Point and an island called Flat Holme in that 
Channel by placing at these positions insulated single-wire 
circuits, earthed at both ends and laid as far as possible parallel 
to each other, the distance betwen them being 3:3 miles. The 
shore wire was 1,267 yds. long. and that on the island 600 yds. 
Àn interrupted current having a frequency of about 400 was 
used in the primary circuit, and a telephone was employed asa 
receiver in the secondary circuit. 

Other experiments in inductive telegraphy were made by 
Preece, aided by the officials of the British Postal Telegraph 
Service, in Glamorganshire in 1887, at Loch Ness in Scotlan 
in 1892, on Conway Sands in 1893, and at Frodsham, on the 
Dee, in 1894. In 1899 experiments were made at Mena 
Straits to put the lighthouse at the Skerries into communica: 
tion with the coastguard station at Cemlvn. A wire 750 vds. 
in length was erected along the Skerries, and on the mainland 
one of 34 miles long. starting from a point opposite the Skerries, 
to Cemlyn. Each line terminated in an earth plate placed m 
the sea. The average perpendicular distance between the tW? 
lines, which were roughly parallel, was 2-8 miles. Telephonie 
speech between these two circuits was found possible and good. 
the communication between the circuits taking place partly by 
induction, and no doubt partly by conduction. A similar 
installation of inductive telephony. in which telephone currents 
in one line were made to create others in a nearly parallel an 
distant line, was established in 1889 between Rathlin Islant 
on the north coast of Ireland and the mainland. The shortest 
distance between the two places is 4 miles. By stretching on 
the island and mainland parallel wire circuits earthed at e^ 
end good telephonic communication over an average distance 
of 64 miles was established between these independent circults. 

These methods are, however, now of historical importance 
only, the work of Clerk Maxwell and Hertz, and its practical 
development by Mr. Marconi and many other workers, lavi? 
taken their places. It should be noted, however, that Preece 
had a large share in the introduction of what we now know 25 
wireless telegraphy, not a little of its present position depending 
upon the encouragement he gave to Mr. Marconi on his arrival 
in this country in 1896, 

Sir William took a wide interest in the industry. Thus the 
movement towards a policy of co-operation had his strong 
support. Similarly he took the chair at the first public meeting 
which led to the formation of the Association of Consulting 
Engineers, Our portrait is an excellent one of Sir William 25 
he was some 10 years ago—a familiar figure to our readers at 
meetings of the Institutions of Civil and Electrical Engineers. 

The funeral took place at Llanbeblig Parish Church. Car- 
narvon, on Tuesday, the chief mourners being Messrs. A. H. 
Preece, P. J. Preece and F. H. Preece (sons). Mr. and Mrs. 
David Moseley (son-in-law and daughter), Mrs. Llewellyn 
Preece (daughter-in-law), Miss M. F. Preece and Miss amy 
Preece (daughters), Mr. J. R. Preece (brother), Major C. l: 
Eccles, Mr. E. E. Eccles and Mr. G. E. Preece (nephews). : Mr. 
J. H. Woodward represented Messrs. Preece, Cardew & Sne) 
The Mayor and members of the Corporation attended, as d" 
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high and low-tension sides. Its full output, viz., 100 kw., is ob- 


also representatives of the Carnarvon Harbour Trust, of which 
Sir William was vice-chairman, and of the local auxiliary of 
the British and Foreign Bible Society, of which he was presi- 
dent. The vicar officiated. Wreaths were received from the 
President and Council of the Institution of Electrical Engineers, 
the Welsh Folk Song Society, the Electric Lodge of Free- 
masons, the governing bodies and staff of King’s College, and 
the directors and members of the American Institute of Elec- 
trical Engineers. Messages of condolence were received from, 
among others, the Postmaster-General, the Postmaster-General 
of South Africa and Viscount Alverstone. At the same time a 
very largely attended. memorial service was held at St. Mar- 
garet’s, Westminster. Those present at the latter included a 
deputation from the Institution of Electrical Engineers, consist- 
ing of Messrs. W. Duddell, F.R.S., J. F. C. Snell, W. Judd, A. J. M. 


Ogilvie, C.B., and P. F. Rowell. A number of other institu- 


tions and societies were also represented, while among those 
attending were Sir H. F. Donaldson, K.C.B., Sir Alex. F. 
King, Sir A. B. W. Kennedy, F.R.S., Dr. W. H. Maw, Dr. R. T. 
Glazebrook, C.B., F.R.S., Dr. R. Mullineux Walmsley, Lieut.- 
Col. G. O. Squier, Major W. A. J. O'Meara, C.M.G., Mr. C. P. 
Sparkes, Mr. W. M. Mordey, Mr. W. Slingo, Mr. R. Stewart 
Bain, Mr. A. J. Stubbs, Mr. G. W. Partridge and Mr. E. 
Worthington. Dr. H. F. Parshall being in Spain, Mr. C. D. 
Le Maistre represented Mr. President C. O. Mailloux, the 
directors and members of the American Institute of Electrical 
Engineers at this service. A modified form ofthe Burial Service 
was conducted by the clergy of St. Margaret’s, and the service 
closed with a rendering of Chopin’s * Marche Funèbre " on the 


organ. 


THE LABORATORIES AND TESTING ROOMS OF THE 


SIEMENS-SCHUCKERT CABLE WORKS.* 


BY DR. LEON LICHTENSTEIN. 


When the Siemens-Schuckert cable works were moved to Garten- 
feld the laboratories and other testing arrangements were expanded, 
and to some extent were re-designed. The present article deals with 
the new buildings and the plans that have been adopted for the more 
convenient testing of cables. In Germany the testing voltage has 
been prescribed by the Verband Deutscher Elektrotechniker as being 
double the working pressure; but in France and England the tests 
are usually carried out at pressures higher than these. Latterly, in 
Germany, the purchaser has often desired a test at a pressure three 
times the working pressure. If, therefore, we assume a working 
pressure of 25,000 or 30,000 volts we find that testing pressures may 
rise to 80,000 volts. Thus the Siemens-Schuckert works has an 
installation of transformers capable of giving pressures in the neigh- 
bourhood of 80,000 volts; but as this would not very conveniently be 
adaptable to the lower pressures a further set is installed suitable for 
pressures of 40,000 volts. Doubtless, in the near future, pressures will 
rise still further owing to the probable development of polyphase 
cables. Already single cables, carrying pressures of 30,000 volts 
between themselves and earth, have been in use for some ycars ; but 
if several of such cables are to be coiled together and to form a single 
cable for use on polyphase circuits we shall soon reach a state in 
which the working pressure must be taken as being 70,000 volts, or 
even 80,000 volts. This probability is clearly foreseen, and space 
has been left for the installation of a further testing set giving pres- 
sures up to 120,000 volts. At present for certain purposes there are 
two transformers giving respectively 400,000 and 200.000 volts, and 
these are installed in the high-tension laboratory. The 400.000- volt 
transformer has already been described in earlier publications. It 
is only necessary to say that during the six years it has been in use 
there has been no trouble in connection with it. When it was moved 
to the new works the oil had to be removed, and then fresh oil was 
poured in and the transformer was carefully dried. The connec- 
tions to this transformer are made with fairly heavy cables, which 
are suspended by insulators, connected to the ceiling of the room ; 
these cables are filled out with a jute core, and are made of thin 
stranded iron wires; the external diameter of the cable is 42-5 mm. 
These cables have the advantage that they glow only very slightly 
even at very high pressures. The terminals of the transformer are 
connected to short vertical pillars, which terminate in large metallic 
knobs 150 mm. in diameter. Naturally, all the testing rooms are 
so arranged that they can be darkened if desired. 

The new 200,000-volt transformer can be adjusted both on the 
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* Abstract of an article in " Elektrische Kraftbetricbe und Bahnen." 


tained either at a pressure of 100,000 or 200,000 volts; at 50,000 
volts the output is only one-half this amount. The periodicity can 


‘be varied between 40 and 60, and it can even in case of need he 


lowered to 20. All these adjustments and connections can be made 
from the switchroom. The regulation can be made by very fine 
steps; it is thus possible to adjust between a pressure of 4,000 volts 
and the maximum of 200,000 volts, moving at first by steps of 500 
volts, and finally by steps of 2,000 volts. The switchboards are 
made of black marble. Contact pieces are arranged in all the doors, 
so that if the door is opened the current is at once cut off, the dis- 
connection, of course, being arranged in one of the low-tension 
circuits. In order to prevent any mutual effect being produced by 
tests in adjoining rooms each high-tension room is provided with a 
special connection to earth. This earth connection is placed at a 
short distance from the wall and at a height of 10cm. above the 
ground level. It forms a closed ring in each room. In the room 
which contains the 200,000-volt testing transformer, four 2 in. gas 
pipes each 34 metres long, which project 1j metres into wet soil, 
serve as an earth connection. In the other room, connections are 
made to two earth plates, each with a surface of 1-5 sq. metre, which 
are buried outside the building in damp soil. These earths are 
intended to prevent any ill-effects from high-tension surges ; and all 
the instruments, switches, &c., are protected by connection to the 
ironwork used in the construction of the building. Two polyphase 
sources of energy are available; the one gives 100 kw. at 80,000 volts, 
while the other gives 80 kw. at 40,000 volts. They are fed from the 
ordinary power circuits of the works, which are supplied from outside 
at 500 volts; the periodicity is 50. The current passes through 
three fuses, a three-pole switch, and an ammeter to the primary side 
of an induction regulator. The adjustment of the voltage takes 
place by means of the movement of a rotor, which is effected by a 
small repulsion motor, which is itself controlled by two press buttons 
on the switchboard. In an emergency a mechanical method of 
driving it is available, consisting of a handwheel and chain. The 
works-voltage can in this way be adjusted on the secondary side. 
between 0 and 220, and the current now passes to a transformer, the 
low-tension coils of which can by suitable means be arranged cither 
in series or in parallel. The high-tension side is similarly grouped, 
so that the full output can be obtained either at 40,000 or 80,000 
volts, while half this output can also be obtained at 20,000 volts. 
This method allows of very exact adjustments to suit any particular 
case. The automatic cut-out acts in case any excess of current 
passes; but it is also brought into operation in case anybody enters 
the testing ground through the doorway during a test. This is done 
by means of a circuit from the lighting network, the. contacts being 
arranged over the doorways so that directly the door is opened the 
automatic cut-out is brought into operation. 

Some figures showing what can be done with an installation of 
this kind may be of interest. Suppose it to be a case of testing some 
10,000-volt cable—that is to say, the cable is of the single type. and 
is capable of resisting à pressure of 10,000 volts between itself and 
earth—it is therefore suitable for work on a 20,000-volt single- 
phase circuit. Let us suppose the capacity to be 0-35 mfd. per 
kilometre, corresponding to a sectional area of 95 sq. mm.; on a 
three-phase circuit at 20,000 volts the charging current per kilometre 
would be about 0-73 ampere, corresponding to 25:4 k.v.a. With the 
40,000-volt transformer arranged so as to give 20,000 volts it is 
possible to test a total length of 3 km. at one time—/.e., 12 drums, 
each holding 250 metres, or three drums of the same cable could 
be tested at 40,000 volts. As a second instance, let us take the 
testing of a three-core cable for a pressure of 30.000 volts and for 


Let the sectional area be 50 sq. mm. and let 


three-phase circuits. 
The capacity will be about 


the test be carried out at 80,000 volts. 
0-2 mfd. per kilometre; the charging current at a periodicity of 50 
would be 2-9 amperes per kilometre, with an apparent output of 
450 k.v.a. The 80,000-volt transformer could, therefore, easily 


test a length of 250 metres. 
The following is a description of the installation that serves for the 
supply of current for the purposes of the testing laboratories, Power 
is received from an outside source of supply at a periodicity of 50 
end a voltage of 6,000, current being received on the three-phase 
system. This is transformed in various ways for various purposes ; 
part is simply transformed to 500 volts on the three-phase system, 


another conversion is to continuous current at 440 volts, and for 
The conversion to 


lighting purposes a voltage of 120 is employed. 
continuous current is ellected by a motor-gencrator, the generator 
having an output of 150 kw. at all voltages between 220 and 440. 
The driving motor has slip-rings and short-circuiting arrangements, 
and absorbs 280 H.P. with a voltage of 325 across the stator. A 
transformer is used to supply current to this motor 1n order 


separate 
Then there 15 an 


to avoid as far as possible any variations of speed. 
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alternate-current generator, with a possible output of 210 kw., 
coupled to a continuous-current motor of 100 H.P., receiving current 
at 440 volts and making 750 revs. per min. There is also an alter- 
nate-current generator of 94 kw. capacity, coupled to a 75 H.P. 
continuous-current motor, running at 1,000 revs. per min. These 
two machines are used for feeding the 400,000-volt and 200,000-volt 
installation of the high-tension laboratory. The frequency requires 
to be altered according to requirements, consequently the speed of 
these machines requires alteration, and this is done by adjusting the 
voltage of the direct current supplied to the motors. An exact and 
final adjustment is, of course, made by means of resistances in series 
with the shunt windings. In connection with the 40,000-volt 
installation another motor-generator set is employed. The motor 
takes continuous current at 440 volts and absorbs 80 H.P.; it is 
direct coupled to a three-phase generator, giving 84 kw. at 500 volts ; 
the periodicity is variable, as before. A considerable mass of other 


details relating to the arrangements of the installation and the | 


methods of operating the different machines will be found in the 
original article from which this abstract is made, as well as a number 
cf diagrams showing the means of control through the switchboards 
and the connections between transformers. motor-generators, &c. 


ELECTROLYTIC REFINING OF SILVER.* 
BY J. F. MILLER. 


The author, who is superintendent of the electrolytic refinery of 
the Con. Mining & Smelting Co. of Canada, gives the following 
particulars in a Paper read by him before the Canadian Mining 
Institute :— 

The electrolytic lead refinery of the Con. Mining & Smelting Co. 
of Canada, Ltd., is situated at Trail, near the large copper and lead 
smelter owned by the same company. The base bullion to be 
refined contains about 97 per cent. lead, the remaining 3} consisting 
of gold, silver, antimony, arsenic, copper, zinc and traces of other 
metals. The bullion is cast at the lead smelting furnace into anodes 
weighing about 400 b. each, and of the shape required for hanging 
in the refining tanks. These anodes are loaded into anode cars, each 
holding 10 anodes. "Twenty anode cars are placed in a railway car 
and hauled from the smelter to the refinery. At the retinery the 
anode cars are run directly to the tank room, where they are un- 
loaded by a 5-ton electric crane. This crane unloads two cars, or 
20 anodes, at a time and places them in any one of the refining tanks, 
each of these being 30 in. by 7 ft. 4 in. by 44 in. decp, inside dimensions, 
The tanks are made of 4 in. fir. Each tank holds 20 anodes, spaced 
4! in. apart. Between the anodes are placed thin pure lead sheets, 
called cathode starting sheets, each of which is suspended from a small 
copper bar. The tank is filled with electrolyte—a solution contain- 
ing 12 per cent. hydrofluosilic acid and 6 per cent. lead fluosilicate— 
which is circulated from one tank to the next lower in cascade, the 
fall being 3 in. at the rate of 35 cubic ft. per hour. There are 240 
refining tanks, having a total daily capacity of 65 tons of pure lead. 

A continuous current is passed through the tanks for five days, after 
which the cathodes are removed by the crane, taking a tank load, or 21 
cathodes, cach weighing about 200 lb., an increase of weight of 
deposit of 184 1b., the original cathode sheet weighing 161b. A 
sccond set of cathode sheets is used with the same anodes for another 
period of five days. After these cathodes are removed it is found 
that the anodes have been reduced in weight from 8,000 lb. to 
1,200 lb., or only 15: per cent. of the original weight. This 15 per 
cent., called anode scrap, is taken out of the tank, and is washed to 
remove the adhering slime, which contains the precious metals of the 
original base bullion. The scrap is then dumped into a steel melting 
pot having a capacity of 50 tons of bullion, from which it is blown 
in a molten state by a centrifugal pump to vertical water-cooled 
anode moulds. These anodes are then ready for use in a similar 
process as before. 

The cathode lead is also melted down, being pumped by centrifugal 
pumps into moulds casting pigs weighing 5, 10, 100 or 200 lb., as 
required. The lead produced is of the highest quality, assaying 
99-998 per cent. lead. With the melting plant there is a 5-ton 
capacity pot which is used for melting lead for making cathode 
starting shects on a Miller sheet-casting machine. This device is an 
inclined plate, the same size as the sheet to be cast, having hinged to 
the top a trough the same width as the plate. From the trough the 
molten lead is poured over the plate, forming a smooth and uniform 
shect. Seventy perfect cathode starting sheets are made by this 
machine per hour. The slime removed from the anode is washed 
with water to recover the electrolyte for use again in the retining 
tanks. Following this washing the slime is filtered and conveyed on 
cars into furnace flumes, from which, after 24 hours, when it is roasted, 


* From the “ Mining and Engineering World." Abbreviated. 
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it is shovelled from the cars into a reverberatory furnace and melted 
the resulting metal, called doré metal, being 950 to 960 fine gold and 
silver. The doré metal is placed in cast-iron kettles, called parting 
kettles, each having a capacity of 7,500 ozs. Sulphuric acid is then 
added and the whole heated until all the silver contained in the doré 
meta] is dissolved, or ‘‘ parted,” leaving the gold as a fine powcer at 
the bottom of the kettle. The gold is removed, washed and cast into 
bars, and assays 995 fine or better. The solution of silver sulphate is 
siphoned into lead-lined tanks, where it is boiled with copper, 
silver being precipitated, while the copper goes into solution as copper 
sulphate. The silver after being washed, and filtered, is charged into 
a reverberatory furnace holding 100,000 ozs., where it is melted and 


| cast into bars weighing 1,050 ozs. for the mint, or 1,250 ozs. for 


shipment to China. The silver assays 999-54 fine. The solution of 
copper sulphate is pumped to the blue vitriol plant, where it is 


, evaporated and crystallised until pure, being then packed in barrels 


for shipment, this product finding a ready market for use by fruit 
growers, wheat farmers and others. : 


GOODS TRAFFIC ON TRAMWAYS. 


A report has been prepared by Mr. C. W. Mallins, manager of 
Liverpool Corporation tramways, on the question of the transport 
of goods in neighbouring towns, &c. 

In the report Mr. Mallins points out that there is no precedent for 
the utilisation of a British tramway system for the carriege of goods, 
though in respect to Liverpool the necessity of something being done to 
increase the transport facilities is of vital importance. During the past 
30 years the tonnage entering and leaving the port has increased by 
113 per cent., and transport facilities which were ample 30 years ago are 
insufficient for present requirements. The question is dealt with under 
two heads: (1) Local traffic between the docks and railway stations an 
warehouses, and (2) the transport of merchandise between the Liverpool 
docks and the manufacturing centres. In regard to the first point. Mr. 
Mallins ex presses the opinion that if a thoroughly well-organised system, 
equipped with the most modern type of mechanically propelled vehicles 
were provided to deal with the work now done by the horse-drawn 
vehicles, that work could be done by half the number of vehicles. thus 
matcrially reducing the congestion and the cost of the present methods. 
In regard to the second point, the first consideration must be as to what 
facilities the Mersev Docks and Harbour Board are pre pared to grant to 
enable any new system of transport to enter the dock estate. After 
careful consideration Mr. Mallins has come to the conclusion that it B 
quite impracticable to operate a goods service of any magnitude over 
the existing tramway lines. On the Knotty Ash route, which is the only 
one having connection with tramways outside’ the Liverpool system. the 
passenger traffic is very heavy, and it would be impossible to operate 4 
goods service over it except for a limited number of hours in the early 
morning. It would also be impracticable to attempt to utilise any of 
the existing lines in the central area of the city for the transport of goods 
on any considerable scale, as they are already taxed to their utmost 
capacity in dealing with the passenger traffic, which every day is cem 
ing an increasingly pressing problem. The most that could be done with 
the existing lines would be to run three or four trains per day. tv 
entailing a small capital expenditure. If this were successful, and the 
Dock Board and Bootle Corporation provided the necessary acilities. 
a more elaborate system could be established. This would be conditional 
on the merchants and shippers giving such a scheme their full su ppet 
by guarantecing a traffic of at least 1,314,000 tons of merchandise FE! 
annum to and from the docks at 23d. per ton per mile. This would pro- 
vide a revenue of £105.394 per annum. The scheme suggested would 
involve the electritication of the dock railway, or the construction of & 
new line of tramways parallel with it, and the construction of tramways 
dealing with the north and south docks traffic and connected with Knotty 
Ash, at an outlay of £246,750. In view of the large expenditure neces- 
sary to equip the lines, Mr. Mallins submits an alternative suggestion after 
considering the practicability of the trolley-omnibus system. The alter 
native scheme could be carried out for £40,800. Estimates of the capit: 
ex penditure, annual income and expenses of operating a trackless trolley 
system are also included. The whole subject will be considered? at, 
early meeting of the Tramways Committee. - 


= EENDEN OET 
BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post T 
(unless otherwise stated), on receipt of published price, adding 3d. for books publis 
under 2s, and 5 per cent. for books published net. Add 10 per cent. for abroad oF 
foreign books. ] 

* Electro-thermal Methods of Iron and Steel Production." ri 
J. B. C. Kershaw. With an introduction by Dr. J. A. Fleming, F.R.B. 
(London: Constable & Co.) 8s. 6d. net. Qn 

“ Practical Alternating Currents and Alternating Current Testing. 
By C. F. Smith. Sth edition. (Manchester: The Scientific Publishing 
Co.) 6s. net. 

“ Handbook of Technical Instruction for Wireless Telegraphists.” By 
J.C. Hawkhead. (London : The Marconi Fress Agency.) 3e. 6c. 

“ Natural Sources of Energy." By Prof. A. H. Gibson. (Cam- 

bridge: The University Press.) 1s. nct. 
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TAXATION OF TIME SIGNALS. 


TO THE EDITOR OF THE ELECTRICIAN. 


CORRESPONDENCE. 


ELECTROSTATIC (7) A.C. VIBRATIONS. 


TO THE EDITOR OF THE ELECTRICIAN. 


myself, heartily endorse vour editorial remarks on the proposed 
taxation of radio time signals. One can hardly believe that 
anv responsible official of our P.O. administration would be so 
short-sighted and so antediluvian in his ideas as to propose 
such a tax. The thousands of amateurs in this country who 
know how easv it is to pick up the Eiffel Tower signals (have 
they not been instructed by Dr. Fleming and Mr. Campbell 
Swinton %) must hail the news with derision. Personally, 
however, I rather hope the P.O. department will pursue this 
policy with the utmost assiduity—it might perchance wake up 
all those who are interested in wireless telegraphy (from other 
than the purely financial aspect) to the absurdity—one might 
sav the anachronism—of the interpretation which has been put 
upon the Wireless Telegraph Act. If anyone chose to set up 


Sır: At intervals during the past few years I have puzzled 
-over the phenomenon described below, but have never been 
perfectly convinced as to its real cause. 

Although the sensation is apt to be dismissed without thought 
as merelv an electric shock, there are sure to be some amongst 
your readers who have recognised its real nature and possibly 
some of these may be able to offer some better explanation than 
mine.* 

If a metal plate be connected through a high resistance 
(hundreds, thousands or even millions of ohms) to an alter- 
nating supply of low voltave it can generally be set into per- 
ceptible vibration by stroking it gently with the tips of the 
fingers provided these are quite dry. The vibrations can often 
be made sufficient to emit an audible note of the same pitch as 
the hum of a magnet on the same circuit, namelv, of twice the 
supply frequencv. 

They seem to he due to periodic changes in the friction 

between the fingers and the plate whilst the energy is supplied by 
the hand. These variations of friction might be due to changes 
in the cocfficient of friction, to electrostatic attractions between 
the plate and the conducting flesh. or to electromagnetic forces 
caused by the current flowing. Seeing that the peculiar quiver 
can be detected under circumstances which limit the current 
to less than 1 milliampere, I think the last mentioned can be 
dismissed as inadequate. 
- T am not aware of any known variation of the coefficient of 
friction of the kind contemplated by the first suggestion, and 
the fact that the phenomenon requires an insulating condition 
of the skin seems to point to the second, although it is a little 
hard to believe that the forces would be sufficient. To eet 
sufficiently great forces we must suppose that the insulating 
Javer of skin Is very thin. 

Of all unexpected places. I have detected the tremblmg 
sensation on the brass rail along the edge of a bank counter, 
but the most frequent place for coming across it is on the covers 


of his fellow citizens could see it, and then used it to send various 
items of news to some distant friend, is there a Government 
on earth so prehistoric in its ideas as to endeavour to prevent 
the said citizens from reading his signals without a licence. 
Yet that is precisely what our P.O. administration claims to 
do—or perhaps we ought to say 1t expects to prevent anyone 
using a telescope or other instrument for that purpose.. One 
can understand that there must be a restriction on individuals 
using powerful flash lamps indiscriminately, since they inter- 
fere with the liberty of others to do the same: but that people 


are to be prevented wholesale from using their eves and ears is 


surely unthinkable—in England. too! Is everyone who wishes 


to receive and record wireless signals for the benefit of the 
International or the B.A. Wireless Committee to be licensed 
and pav a fee to the Post Office? To come down from the 
general principle to the particular instance, it certainly does 
look as though the Post Office wanted to bolster up their out- 
of-date and obsolescent system of transmitting time signals by 


wlre.—] am. &c.. 
Woolwich. Nov. 10. 


R. A. WEST. 


TO THE EDITOR OF THE ELECTRICIAN. 


"IR : I am sure there are numbers of your readers who, like: 


a system of flash lamps on the roof of his house where thousands. 


‘such a state that no shock is perceptible on 100 volts œ. 


of the ordinary lemp switches. One of these which showed the 


effect gave an insulation resistance of over 40 mehogins be- 


tween the cover and the live parts. With 105 volts to earth 


the effect seemed rather greater than with 210 volts, probably 
because the sting of the real shock obtained with the latter 
prevented stroking in the best manner. Raising the resistance 


from a few hundred to many thousands of ohms does not make 


very much difference, and the indications are only slightly 


increased by connecting the body directly to earth when 
standing on a dry wooden floor. 

For those of your readers who wish to try the experiment I 
might add that with most people it is necessary to drv the 
finger tips with chalk or other powder; the skin should be in 

It is 
scarcely necessary to pomt out the necessity for taking pre- 
cautions against receiving a severe shock.—I am. &c., 

Bristol, Nov. 8. Davip ROBERTSON. 

[We have for some vears noticed the vibrations to which 
Prof. Robertson refers, but we have always regarded them as 
mechanical in nature, due to the alternating-current circuits, 
but not due to the electrification of the parts that vibrate. For 


example, the vibration is easily felt bv lightly stroking the 


knob of a tumbler switch even when the switch is off, and we 
have noticed that the same thing is evident in the case ofa 
light brass door handle in the neighbourhood of the wiring. The 
little finger seems to be the most sensitive for observing the 
vibrations, presumably because it has less work to do in ordi- 
nary life. The Paper by Dr. Stansfield, however, seems to 
point to something less simple.—-Ep. E.] 


Since the above was in type I have found that Dr. Stansfield read a 
Paper on the same subject before the B.A. this year. 1t is viven in THE 


-ErEcTRICIAN, Vol. LX XL, p. 1,015, Sept. 26th, 1913.—D. R. 


Str: It is difficult to see how the Postmaster-General can 
enforce the taking out of a licence for receiving wireless signals, 
much less exacting a fee, without further legislation, for there 
is nothing in the Wireless Telegraph Act, 1904, enabling him 
to do so. The Postmaster-General relies on sec. 1 (¢) of the 
Act which runs as follows : ** A person shall not establish any 
wireless telegraph station, or instal or work any apparatus for 
wireless telegraphy, in any place . . . except under and 
in accordance with a licence granted in that behalf by the 
Postmaster-General." But the question arises, What Is '* wire- 
less telegraphy”? Y This is defined in sec. 1 (vil.), which states 
that “The expression ‘wireless telegraphy’ means any 
system of communication by telegraph as defined in the 
Telegraph Acts, 1863 to 1901, without the aid of any wire 
connecting tlie points from and at which the messages or other 
communications are sent and recieved. Provided always that 
nothing in this Act shall prevent any person from making or 
using electrical apparatus for actuating machinerv or for any 
purpose other than the transmission of messages." From this it 
is obvious that the receiving of messages is not affected by the 
Act unless it is claimed that in Post Office language the word 
" transmission ” is the same as the word " reception.” 

But even supposing that the P.M.G. had the power to enforce 
the taking out of licences for receiving stations, would it not be 
as reasonable to tax persons listening to the striking of Big Ben 
as to the time signals from the Eiffel Tower? The former 
would indeed be tlie more reasonable, for, as Mr. Hope Jones 
has pointed out, the Eiffel Tower is not a British institution 
while Big Ben is.—I am, &c., 

Berkshire, Nov. 7. N: 


m 
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THE USE OF AMALGAMATED ALUMINIUM IN 
PRIMARY CELL^. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: It is well known that aluminium in its ordinary state 
is not a verv suitable electro-positive element for prinary cells. 


If a piece of clean aluminium is taken and put in mercury for 


8 short time the mercurv begins to act upon the aluminium in 
a way which is also well known. If, now, this aluminium in its 
modified condition is now taken and used as the electro-positive 
element of a cell I find that the E.M.F. is about 4 volt 
higher than it was in the case of plain aluminium. A solution of 
common salt is satisfactory as an electrolyte. The quality of the 
aluminium has some effect upon the result. and I find that very 
hard rolled sheet is not acted upon so readily by the mercury. 
The soft and more crystalline aluminium is at once affected. 
Referring to mv ferric-chloride cell described in THE ELEC- 
TRICIAN of May 23rd last I find that this modified aluminium 
gives good results when used therein. The best result is ob- 
tained with a combination of aluminium in ordinary salt 
solution separated by a porous pot containing carbon in ferric 
chloride. This combination gives 2 volts per cell.—I am, &c., 
Wanstead, Essex, Nov. 9. A. J. PAINE. 


THE “STANDARD” SYSTEM OF ALTERNATING- 
CURRENT MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig : From the description in your last issue of the “ interest- 
ing new type of motor . now being placed on the 
market by the ‘Standard’ Engineering Co." as "the joint 
invention of Mr. W. P. Durtnall . . . and Mr. A. H. 
Binyon," it is at once seen that this is no other than the well- 
known two-speed motor patented by Kloss in Germany in 
1899 (D.R.P. 109.986). The method of working of this machine 
as motor and generator is described by Arnold—" Wechsel- 
stromtechnik." Vol. V., Part I—and by other writers, to whom 
Arnold also refers.—I am, &c., 

South Kensington, Nov. 11. 


THE REVIEWING OF TECHNICAL BOOKS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In the correspondence columns of vour issue of Sept. 
12, p. 946. Mr. Kenelm Edecumbe (in à letter concerning the 
review of a certain book) ex pressed the belief that “it would be 
of considerable interest to have the views of some of your 
readers on the question of the functions which a satisfactory 
review of a technical book might be expected to fulfil." 

As no one appears to have followed up the suggestion, 
perhaps I may be allowed to give the subject a start. It is 
certainly one which should prove full of general interest, both 
serious and humorous, if onlv a few readers. writers. reviewers and 
publishers would take up their pens and unburden themselves. 

To open up the subject it is necessary to extend the terms of 


S. PARKER SMITH. 


reference, so to say. 

The Necessity for Books.—To begin with. most people will 
agree that technical books are a necessity, and that. in any 
given subject, readers of all grades and classes should be catered 
for. This last sentence means that the sixpenny primer or 
popular book has just as much right to existence as the 30s. 
treatise—if it be decently written. The generals, the scullions. 
and all the intermediate grades of an army require feeding if 
they are to wage a successful war against non-technical savages. 
Many prominent men of the day could no doubt trace the 
beginnings of their interest in their subject to a well-wntten 
article in a bov's penny paper, or something of that sort. 

The knowledze, literarv ability, originality, organisation. 
intense industry. perseverance, endurance, patience and 
courage that must be necessary for the evolution of a treatise 
are obviously possessed by very few men, and such as have 
these qualities surely deserve the highest honour—quite as 
much honour, for instance, as a great inventor or pioneer. But 
if these were the only sort of books available knowledge of a 
subject would nor sink very low down the scale of intellect or 


age. Everyone has to make a beginning, and sume never get 
much further. 


Oliver Lodge, or J. J. Thomson deserve special honour for 
their books, quite apart from any other work they have done. 
Yet, strange to say, authorship does not seem to be regarded as 
an achievement by some people who ought to know better. 
Thus. I have before me the official obituary notice of an 
engineer. teacher. and author of considerable repute; vet, in 
spite of the fact that his text books were undoubtedlv excellent 
and must have been used bv thousands of students and 
engineers, not a word is said about them! Less notable things 


were mentioned. 

The Necessity for Thorough Reviews and Competent Reviewers. 
In the production of a book the author of course does not 
weave everything out of his own head. He may engage one or 
more helpers; there is generally a most extensive correspondence 
to conduct. sometimes numerous tests and visits of inquiry and 
inspection to make, and the supervision of the work of one or 
more expert draughtsmen, who themselves often know nothing 
of the apparatus or diagrams they depict. Finally there are 
the sometimes heartrending attempts to find a publisher who 
will look at the MS. to start with. and then pay anything worth 
mentioning for it. The worries as to tlie accidents that may 
befall MSS. and drawings before they attain the safety of type 
and blocks count for a great deal. The kind of courage that 
enabled Mrs. Ayrton to rewrite " The Electric Are ” after the 
original MN. had been destroved bv fire at Chicago must be 
quite beyond the conception of a non-writer. 

Now, let us assume that the production of a book of average 
size has entailed what would be. say, three or four years 0 
constant work, had it all been done by one man ; it is obviously 
unfair that it should have to run the risk of being hurriedly 
judged by a reviewer after a few hours! or a few minutes’ perusal. 
I venture to suggest that reviewing work should be well paid 
for, and that a really important work should be judged by two 
or three men from different aspects, and their combined 
opinions given in the published review. 

The outpouring of electrical books is now far greater than 
when Mr. James Swinburne issued his diatribe against it : and 
electrical readers—perhaps more than any other class—ne 
the guidance of really careful reviews. 

Much evidence could be given as to the absurdity of some 
reviews, or of some points therein—mostly due to hurrying 
over the work. I have known a reviewer to complain that 
certain information was lacking, when, as a matter of fact. It 
was in the book. On the other hand, a book was stated t0 
contain information which it certainly did not. A certain 
paper once gave a very good review of a book ; and later 00% 
very bad one of a new issue of the same work. l 

It often happens that quite commonplace features are picked 
out for remark and original ones left unnoticed. Some reviews 
are so absurdly flattering. and so general withal, that 1t 1$ 
obvious no serious attention has been given. Then there i$ the 
reviewer who grumbles that the book isn’t some other book ; oF 
who gives more space to observations concerning the binding, 
printing and general get-up of the work than to its contents. 
Many reviewers do not understand the need of books for 
beginners ; while others are inclined to scoff at highly theoretical 
treatises. 

A great many people are quite unable to understand why 
writers are often professors or teachers or something else more 
or less distinct from those who invent, manufacture. instal or 
manage. (There are notable exceptions, of course.) The 
reason is that good writing is a special gift, which is more 
natural to the teaching profession than to inventors. manu- 
facturers. business men or engineers. The average business 
letter lacks precision, conciseness and luciditv, and 1s generally 
ungrammatical. I have known engineers who were quite 
unable to write and illustrate a clear account of their wot% 
but, as I wrote before, there are exceptions. Sometimes one 
reads a Paper or book by Brown, Jones or Robinson which 
reveals unsuspected literary merit. The explanation often 13 
that the original MS. or notes have been licked into shape and 
arrangement and translated into clear English by seme 
literary man whose name does not appear, but whose work has 
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‘made all the difference as regards readability. How few people 
understand the functions of the editor and sub-editors of a 
technical journal, or any other paper. It would be all the 
better if standard works were written by at least three men, 
with practical, theoretical and literary experience respectively. 

The Essentials of a Review.—These might be briefly set down 
as follows :— 

]. The scope of the book, and the class or classes of reader 
for whom it is intended, should be very carefully and com- 
prehensively indicated. 

2. The utilitv and treatment of the scope should be criticised. 

3. The appropriateness of the title commented on. 

4. The general arrangement criticised. 

9. Technical, scientific and other errors shou!d he exposed. 
due regard being paid to the facts (a) that hardlv any book 1s 
free in tliis respect, and (b) that differences of opinion exist on 
many points. 

6. The illustrations should be given special attention. A 
hook should be as freely illustrated as possible. [lustrations— 
whether of the ordinary or diagrammatic kind—are windows 
letting light into a subject. Badly executed ones are like 
dirty windows, and inappropriate ones like blind windows. 

7. The literary merits, taken in conjunction with the good- 
ness of its illustrations, are possibly the most important points 
about a book, and should be viven most attention by a reviewer. 


Should Reriews be Signed 7—In the letter referred to above, 
Mr. Kenelm Edecumbe thinks all reviews should be signed ; 
but the respected editor of this Journal considers this a debate- 
able point. I would suggest that if the editor of a journal made 
it perfectly clear that books were sent to really competent, 
unbiassed, and unprejudiced reviewers, the latter should be 
protected by anonymity from written or verbal complaints 
from irate authors. The latter are generally allowed to vent 
their indignation in print, and the reviewer can defend his 
opinion without divulging his identity. 

I put forward the above remarks as a humble member of the 
writing fraternity, and though I may have dug a pit for myself 
I will risk that.—1I am. &c., 

London, Nov. 8. W. PERREN Maycock. 

[We have taken the libertv of shortening Mr. Mavcock's 
letter to a slight extent.— Ep. £.] 


AN EXPLANATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Representations having been made to us by our 
friends. Messrs. Nalder Bros. & Thompson and Mr. R. W. Paul, 
that the wording of a recent advertisement of ours in vour 
paper is open to the construction that the goods of other manu- 
facturers are of poor qualitv, we beg to state that the words 
used were not intended to convey this meaning, and we should 
like to express our regret that our advertisement should have 
been put in a form open to misconception.— We are, &c., 

EvERSHED & VIGNOLES (Lip.. 
E. B. VicNoLES, Managing Director. 
Chiswick, London, W., Nov. 7. 
[We refer to this matter in our Notes columns.—Ep. £.] 


ELECTRICAL SYMBOLS FOR MINE MAPS.* 


BY H. H. CLARK. 


The State mining law passed by the Pennsylvania Legislature in 
1911 requires that the location of all stationary electrical apparatus 
forming part of the electrical system of bituminous coal mines, in- 
cluding permanent cables, conductors, lights, switches and trolley 
lines, shall be shown on a map, and that the map shall also show the 
capacity of each motor, generator or transformer and the nature of 


its duty. The Federal Bureau of Mines for some time previous to the 


* Abstract of a technical Paper issued by the United States Bureau 


of Mines. 


enactment of the statute just mentioned had been considering the 
same subject, and had prepared a list of symbols for the purpose. 
Realising the advantages that will attend the adoption of a uniform 


Dury. 


Fans. Pumps. Hoists. 
Direct current, low voltage, 


ODCI 4 eese ee EE EA Q-10 o: 20 e 20 H 50 
Direct current, Jow voltage, 
ex plosion- proof............ Oi 10 20 15 25 
Ó 15 & 50 
Alternating current, low Y. f 
voltage, explosion- proof 50 10 (9) 20 (5) 50 
/N V 


100 @ 75 é 100 


Fic. 1.—SYMBOLS FOR Motors. 


Alternating current, low 
Voltage, open............. © 10 10 


Alternating current, high 
voltage, open... © 100 


Direct current. ..... bad eee too tenu Uo dunt Psp D — © 250 


Alternating CUrTEntb......sseseessereroeseoereerereereseeerene Za 


Q-Ó 100 
Motor-generator set; low-voltage motor........... eese 100 


ROLATV econverters...issseseeeeeseeeeenmenn nennen © 100 


eoererensesareores 


Motor-generator set, high-voltage motor 


g s , ` > | lralsarassee0ag»e9e9299€599 989^. 49 6:08 6,4440 45 4 7 4 9 9 
Transformers exssseoceousos casosawecvae ei ies T 150 


2 SyMBOLS FOR GENERATORS, CONVERTERS AND TRANSFORMERS. 


Fic. 
SWITCHES. 
Exp. proof. Open. 
Single pole, single throw. ......... eren [s] $ 
Single pole, double throw .......... eere $2 
Double pole, single throw .sssesssesssereeserseeseee : 2$ 
Double pole, double throw | ....... eee 2$? 2$ 
Triple pole, single throw ........ see 3$ 
Triple pole, double throw ....... eene 3$* 3$? 
Four pole, single throw |... 4$ 
Four pole, double throw... 192 452 
Oil. automatic 0.0... cece ese inris a earner a aianei tie [6€ 
Oil, hand operated. ..... cece cece teeter HH C 
Automatic trolley ...ssssseoessesssseresosoesesrereresseseeeessesre mu 
Fic. 3.—SyMBois FOR SWITCHES. 
Lightning aArresters....cccccecce eee eee ee eens ene esese cee nennen AN 
Switchboards. toes oo sec Seis ee Sas Ss Sees deen ewe o eee eoeeeee [seme 
Section insulators (in trollev)........... eee iud use pon 
Bore holes for Wites.....c.ccecceceeeereeeeeee eee nn nnn . $ 
Incandescent lamps......... essen n (n Er 


Fic. 4.— MISCELLANEOUS SYMBOLS, 


system of indicating electrical apparatus on mine maps, the Bureau 
is issuing this description of its symbols for the consideration of all 


who may be interested in the matter. 


mc S 


Bells or gon;s...................... 


! 
dele ONONGS: 2.2 eu eoo tenes nado cela u pev e esp suoi To eunte uius rts 
Fic, 5.—SYMBOLS FOR SIGNALS, | SILVERTOWN MOTOR DRIVEN REDUCING GEAR. 
by ena 
.. The accompanying photograph illustrates one of “a number of 
special reducing gears designed by the India Rubber,"Gutta Percha 


{ 

i 
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| All rotating machines are represented by circles. A list of these | cation of these conductor symbols may be obtained from Fig. 7. For l 
| symbols is given in Figs. land 2. The representation of switches is | the sake of simplicity only one entry is shown. For thesakeof 
| . . clearness explanatory notes are placed on the maps instead of in the 

inks nemo LS. 
A 


feeesever 


v 
Oo 
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Earth connections to earth ......... 


Earth connections to pipe... 
. . | k t 
Earth connections to rail... —— (& Telegraph Works Co. (Ltd.), Silvertown, to operate the damper of 
Cross bonding of pipe and rail....... MR ud EEE essen RO | a bank of boilers. The reducing gear consists of a combination of 
Marginal note IRANE EE T ZPO | bevel and epicyclic spur gearing which rotate a vertical shaft. A 
:  erank is fitted to the lower end of the shaft which operates two con- 
Direction or source of power......... TIPP *es«*5e0699009299 ecc c9290499 adi necting rods attached to the cranks on damper. The gear ratio l3 
Fic. 6.—SYMBOLS FOR GROUND CONNECTIONS, &t. 1,295-1. The motor is a Silvertown “ Z. 15” type, and develops 
m pena n IK. 
aan Es +1, J = 
— -— -— TT 1 : if ^ v4 Vi I 
f INC £ SAM X - m4 
= — M / "— E za > ^ is Sf ^" 
Ground to rail for IN - aroucy Sad" pup 3 ^ A R SK 
1 I go roing inby o x = , 
return of the bare | Ns ir) = “> 3 Ps = SS " 
conductor circuit.) IN] |! i : SP. > he 
d R je ) | eee - u = A 27 
| IN K T ý y. y "1 
—— CX sees EESTI , 3 * x = "al 
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Fig. 7.—DETair of Mixe Mir SHOWING SYMBOLS FOR CoNDUCTOES. 


13 B.H.P. at 1,295 revs. per min. The chain wheel fitted on top of d 

gear serves to drive an indicator erected in the stoke-hole, thus d 
: toker can see at a glance the exact position of the damper. the 
tal cover 18 


motor and gear are installed over the boiler flue a me 


simple, as is shown by the symbols in Fig. 3. A list of the symbols 


for miscellaneous apparatus is given in Figs. 4 to 6. 
A list of the symbols for conductors is given below :- - 


M 
Trolley HH T 
Medium and low voltage, bare i.e B 
Medium and Jow voltage, insulated... cece reece l 
Medium and low voltage, leaded i.i D 
Medium and low voltage, armoured .... suse E 
High voltage. leaded eee L 
High voltage, armoured 1. Less A 
Ground ...........- err rere Vein odru do, erate pea: G 
Telephone ..... i sls Sibert aia E, un casco CEA P 
Shot firing... deus ufque adea wA Gee ess 0E etd H 
High-tension lines on surface. .....cccce eee etter ee ee es 
In connection with the letter representing conductors, figures can 
i be used to indicate the number of such conductors that. pass any 
17 designated point. Regardless of the system used, more or less ditti- 
, culty will be experienced in clearly representing several parallel con- 
ductors on small scale maps. The following plan has been adopted 
4 bd . 
by the Bureau of Mines as most satisfactory for general use: A 
single dotted line is shown on the map wherever there are any elec- 
tric wires. The presence and extent of such wires are then apparent l 
The number and character of the eireuits are shown by " — -— | 
View oF “SILVERTOWS REDUCING GEAR. 


at a glance. 

symbols placed at points where the circuits begin or end. The 
symbols are understood to refer to what is passing inbve from the 

points at which the symbols are displayed. Whenever a circuit or a f fitted over the complete gear to exclude dust as far as possible. This 
D 1 ud ( "wo sSV is ace ` . i "n. ` » : > . : : * ag) r 
conductor is added or dropped a new symbol is placed on the map. | arrangement of the gear, we are informed, renders it impossible f 

the dampers to jam when closed, should the motor be allowed to 


These symbols consist of groups of letters, each of which represents a 


conductor, as defined in the list above. A general idea of the appli- ^ overrun. 
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STANDARD METERS. 


The manner in which standards can fall egregiously 


| of the majority, be they ever so reasonable. 


mistakes consequent upon specifying goods when they have 
not sufficient experience or knowledge of the real require- 
This is plain speaking, and is evidently intended 
for the consideration of the individuals who offend by 


ments." 


setting the standards at naught. Certainly it does seem 
strange that in so simple and specialised a business as 
electricity meter manufacture there should be any obstacles 
in the path of a general acceptance of a standard specifica- 
tion by purchasers and shipping firms. But truth is always 


stranger than fiction, and the ele-trical industry provides » 


many examples which illustrate this great truism in a 
marked degree. Perhaps one must allow for the spell which 


compelling them iresistiblo to run counter to the dictates 

Mr. HOLDEN 
must accept this phenomenon—for it savours of nothing 
else—as an explanation of this induced “ cussedness " in some 
purchasers of electricity meters, and derive what satis- 


behind the times is not always made so apparent as is the | faction he can from a contemplation of it. 


case in the Institution Paper by Mr. S. H. HoLpEN regarding | 


the standard specification for consumers’ meters. Without 
discussing the details of the suggested alterations to this 
specification, which was first drafted in 1907, we may agree 
with the “ horse sense " of quite a number of them, and 
wonder that they have not been adopted previously. The 
absence of any general agreement upon the subject of elec- 
tricity meters is the more surprising because the reputable 
manufacturers, at any rate, have evolved designs which 
comply with certain definite conditions, and have proved 
their merit now over a period of years. Obviously each 
maker has aimed at that process of manufacture which will 
enable him to produce on repetition or standard lines. The 
three parties concerned, the maker, the buyer and the con- 
sumer, all benefit by this arrangement, the makers especially 
rejoicing that they can proceed with large quantities of 
parts and have them in readiness for subsequent assembly. 
Certain limits to this procedure seem to be imposed by those 
individuals who prepare and insist upon the observance of 
the clauses in an individual specification. Mr. HoLpEN is 
probably airing à common gricvance when he. says “ the 
preparation of specifications for electricity meters is quite 
special work, and it is curious to notice how frequently 
engineers of ability are betrayed into ridiculous mistakes 
when they attempt to draw up such a specification.” Then, 
again, “if consulting engineers and large purchasers were 
to adopt the same specification, they would save them- 
selves much unnecessary work, and they would avoid the 


The author has taken no pains to disguise his feelings 


regarding the cheap constructed meter and its inability to 


comply with the requirements of the British standard 
specification, were it generally adopted by meter buyers. 
He says “ there are many purposes for which a cheap and 
inferior meter is useful, but there should be a clear under- 
standing that such meters do not comply with the British 
standard specification.” We agree. Of what use is a 
standard if it cannot be universally accepted ? The whole 
scheme becomes an empty farce if so much as one man fails 
to embody in his product every jot and tittle in the standard 
specification. As the idea of the specification seems to be 
to help the manufacturer, lighten the task of the buyer 
and satisfy the consumer, the work of remodelling the 
original should be proceeded with as soon as possible. Mr. 
HoLDpEN's suggestions have all the appearances of being a 


sound basis upon which the new specification can be built 


up by mutual arrangement with the meter manufacturers. 


New Telephone Cable between England and Ireland.—4 
new telephone cable is now being laid from Holyhead to a point 
near Dublin, thus increasing the facilities which exist for tele- 
phonic communication between this country and Ireland and 
duplicating the present line via Stranraer and Larne. The dis- 
tance between Holyhead and the Irish coast is over 50 miles, 
and the cable is being laid in two sections. the * Monarch” 

returning to its depôt to fetch the second half after the first 


has been laid. 
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LEGAL INTELLIGENCE. 


cae 


| Sunderland District Electric Tramways (Ltd.) v. Newcastle-upon- 


Tyne Electric Supply Co. and another. 


The motion in this action, by which plaintiffs sought to restrain 
defendants from cutting off the electric supply for their tramways, was 


mentioned again to Mr. Justice Sargant on Friday last. 


Mr. Mark Romer, K.C., who (with Mr. P. Wheeler) represented plain- 
tiffs. reminded his lordship that the motion had stood over to enable the 


parties to see if some arrangement could not be come to for a speedy trial. 


There was an allegation last week that the company had not paid for the 
supply. and he understood that defendants had now filed evidence, 


which, however, he had not seen. 
Mr. MARTELLI, K.C. (for defendants), said that he was now furnished 


with evidence that nothing had been paid for the supply since last 


January. He was willing to continue the supply for a short time if the 
action could come on for trial speedily. They had filed evidence that 
nothing had been paid since January and the result had been that the 
previous night defendants had received a cheque for £737. The cheque, 
however, purported to be in full settlement of defendants’ account, and 


of course that was not right. 
His Lonpsuir suggested that the defendants would accept it without 


prejudice. 
After discussion the parties agreed to a speedy trial and as to the 


exchange of documents, &c., 
His LonpsHir said then the exchange of documents would take place 


within three days of the delivery of the defence, and he fixed Dec. 9 for 
the trial, subject to anything part heard. 


Workmen's Compensation Act Notices. 


At Birmingham County Court recently Judge Amphlett K.C., gave 
judgment in a case in which he held that because a workman had not 


given proper notice of an accident his claim for compensation had to be 


dismissed. "The claimant (Samuel Harrison) claimed compensation from 
the Birmingham Small Arms Co. in respect of an accident to his eye. 
Harrison alleged that while working at a smithy belonging to applicants 
on March 3 a piece of scale flew into his right eye, which had since been 
removed. He was successful in extracting the scale and apparently did 
not suffer much at the time. Hc continued his work for the two following 
days, by which time the eve got worse. On March 16 he reported the 
condition of his eve to the foreman, but no complaint was made of an 
accident having occurred ; in fact, the suggestion of an accident did not 
appear to have been known by,anyone until five months afterwards. On 
March 7 Harrison. visited the Eve Hospital, and became an in-patient 
till the end of April. during which time some slight operations were per- 
formed. On his discharge his eye got worse, and in July it was removed. 
He had since been totally incapacitated, and as the left eye was defective 
there seemed to be little prospect of his returning to work, An eve 
specialist, who examined the workman on March 11, stated that the 
symptoms were consistent with the man's story, but he had to admit 
they might have been caused by any foreign substance. His honour was 
of opinion that proper notice had not been given of the accident, and the 
employers contended they had been prejudiced by reason of respondent's 
omission to give notice. It was most important that a workman should 
At the earliest possible moment acquaint his employers of an accident 
sustained during emplovment, so that the matter might at once be in- 
quired into. While therefore on the materials at his disposal he held 
there had been an accident, he was also of opinion respoudent had not 
brought himself within the terms of the section of the Act. The claim 


would, therefore, be dismissed. 


Trade Discounts. 

In the Citv of London Court last week. before Judge Lumley Smith, 
K.C.. Messrs. A. G. Hudson & Co., electrical engineers, sued Mr. E. 
Bernard. a solicitor. for £61. 16s. 10d., for wiring defendant's house at 
Bexley Heath. Defendant had admitted owing £44. 18s. Id. The goods 
were hought from the General Electric Co., and the question was whether 
they were bought by plaintiffs or defendant, and, if the former, whether 
they were entitled to the usual trade discount. 

The Judge found that defendant bought the goods, and, therefore, 
plaintiffs were not entitled to any more than had been paid into Court. 
Plaintiffs were given the costs up to the time of the payment into Court, 


and defendant the costs of the days trial. 


In re Brecknell, Munro & Rogers (Ltd. )—On Tuesday Mr. Justice 
Sargant sanctioned a petition for the reduction of the capital. The 
nominal capital was £30.000 divided into 2.000 preference shares of £5 
each and 20,000 ordinary shares of £1. [t was proposed to reduce that 


capital by reducing the ordinary shares to 10s, 


Electric Signs in America.— Tlere are cities in America 
whose connected electric sign load is actually double the kilo- 
watt rating of the entire local street lighting svstem, and 
in the average progressive community the ratio of the two is at 
least unitv. According to the ^ Electrical World,” a city’s con- 
nected sign load is invariably the index of its progressiveness, 


CURRENT TRADE LITERATURE. 


[Special reference is made to a number of new lists in the Art Supplement 
pages of this Section.) 

BasTIAN SHOwcARDS.—We must compliment Mr. C. O. Bastian 
on the design of his real red heat showcard. It is a clever represen- 
tation of a flapper seated in front of a Bastian heater making toast for 
tea. Judging by the contented appearance of the cat, which is a 
silent observer of the proceedings, the heater is capable of making 


excellent toast. 

SoLID RUBBER-SHEATHED CABLES.—A new price list has been pre- 
pared by W. T. Henley's Telegraph Works dealing solely with solid 
rubber-sheathed cables which they are now placing on the market. 
These are intended for exceptionally arduous service and are offered 
in a variety of grades for various classes of work. 


EYE-REST Firrincs.—An attractive. little pocket catalogue of the 
B.T.H. eye-rest fittings is now available at Madza House. It is an 
edition in miniature of the many articles that we have published from 
time to time on this interesting method of illumination. In a word 
it is Eye-rest for the waistcoat pocket. 

GENERATORS FOR DIESEL ExGINES.—4À reprint from a contem. 
porary is being sent out by Maschinenfabrik Oerlikon, Oswaldestre 
House, Norfolk-street, London, W.C., and describes a special Oerlikon 
generator, in which the magnet wheel revolves round the stationary 
armature, the idea being to increase the flywheel effect. The reprint 
contains numerous interesting illustrations. 

BENJAMIN ‘‘ TROUBLE SavEns."— This is the name given to three 
new adapters which may now be obtained from Benjamin Electric 
(Ltd.). They are known as the Bengrip adapter, the wireles 
adapter and the Bence lamp-holder. 

“ VELVEDUCT."— This is the trade name given to a new steel 
conduit which the General Electric Co. has put on the market. It 
is claimed that the process employed in the production of “ Velveduct" 
prevents the possibility of internal irregularities in the tube. It # 
a drawn tube, similar in appearance to solid, drawn or seamless 
conduit. It is marketed at a price very little higher than welded or 
pressed tube. It is stocked in standard electric and gas threads, and 
can be used with the screwed accessories in the G.E.C. conduit 


catalogue. | 

Evisox Screw Cap Lamps.—-We understand that the Edison & 
Swan Co. have recently introduced a miniature form of cone-sha 
bulb lamp in voltages from 100 to 125 and from 10 to 40 watts. It 
is fitted with the Edison screw cap, and the bulb is 1 4 in. diameter 
and 4 in. over-all length. The lamp is in great demand, principally 
because a larger number per standard case can be shipped. Prices 
and further particulars can be obtained on application. 

MELDRUM STOKERS.—Meldrums Limited, Timperley, Manchester 
are sending out new catalogues relating to their sprinkler and Koker 
stokers, also to the Meldrum forced draught furnaces, of which we 
understand 15,000 have been fitted. 

" LaNcE " Nove.ties.—Leaflets describing the “ Lance " electric 
heating cushion and the * Lance” electric immersion : heater for 
heating and boiling liquids are being sent out by Landau & Co., |, 
Orchard-street, London, S.W. 


BUSINESS NOTICES. 


Messrs. Watlington & Co. (Ltd.), 48, Milton-street, London, pe 
announce that they have now increased telephone facilities, 8? 
their number has been altered to City 1257 (two lines). 


Formal notice is given by the receiver of the Adams Mfg. Co. (Ltd.) 
(Mr. Lewis Hardy). that the sale of the electrical business of the 
Adams Mfg. Co. (Ltd.) to the Igranic Electric Co. (Ltd.) is comple 
and the business will be continued by the Igranic Co., at the wor 
at Bedford and at 147, Queen Victoria-street. London, E.C., and the 
branch offices. All accounts due to be paid are due to the Igrane 
Company (crossed ** Bank of England ”) and that company will P " 
all accounts in connection with the business incurred since April ll, 
1913. 

Plant for Sale.— Leeds electric lighting department invites offers 
for the purchase of second-hand steam and electrical plant, comprise 
ing switches, Lancashire boilers, one water-tube boiler, one Green 
economiser, feed pumps, &c., one 500 1.H.P. compound engine an 
one 300 kw. two-phase a.c. generators. Offers will be conside li 
for the whole or part of the plant, which may be inspected on &pP 5 
cation to the manager, Mr. C. Nelson Heflord, 1, Whitehall- 
Leeds. See also an advertisement. 
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Tenders are invited for the purchase and removal from the Head | sanctioned a proposal by Bermondsey Council to borrow £4,090 for 


Post Office. Cardiff, of certain electric power plant and machinery 
which is in efficient running order, but no longer required. Specifica- 
tions and forms of tender from the Controller of Stores. G.P.O., 
Studd.street Depot, London, N. Tenders by 10 a.m. of Tuesday, 


Dec. 9. See also an advertisement. 


Patents Development.—The proprietor of patents No. 24.702/1908 
and 24,708/1908, for '" Improvements in and relating to electric 
fusible cut-outs " and ‘‘ Improvements in seal fastenings,” desires 
to enter into arrangements for exploiting same in this country. 
Applications to Messrs. Haseltine, Lake & Co., patent agents and 
consulting engineers, 28, Southampton-buildings, Chancery-lane, 


London, W.C. 


The proprietors of patent No. 25,167 /10 (relating to continuous- 
current dynamo machines) desire to make arrangements for working 
the invention in Great Britain. Particulars from Messrs. Brewer & 
Son, patent agents, 33, Chancery-lane, London, W.C. 


The owners of patent No. 412/12 relating to '* Device for the trans- 
mission of signals upon power transmission lines and lighting mains ” 
desire to make arrangements for exploiting same in this country. 


Inquiries to Mr. F. Heron Rogers, Broad Sanctuary-chambers, West- 
minster. S.W. 


The owner of patent No. 24,587/1907, relating to ‘‘ Flexible elec- 
trical connection devices," desires to arrange for the manufacture 
of the invention in this country. Applications to Messrs. Herbert 
Haddan & Co., patent agents, 31 and 32, Bedford-street, Strand, 


London, W.C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Fredk. Wim. Chamier was held at 
the London Bankruptcy Court on Monday. | 

The Official Receiver reported that debtor was an Australian, and 
qualified as a mining and electrical engineer at Frieberg, Saxony. Until 
15 months ago he was in the employment of various commercial com- 
panies and enterprises in Europe and Asia. He then came to England 
and became a partner in the British Em pire Hygienic Association, but he 
withdrew from that partnership in June. Debtor had subsequently had 
the use of an office at the same address. Debtor became interested in 
the Deutsche Beck Bogenlampen Gesellschaft of Frankfort-on-Main, of 
which he ultimately obtained the controlling interest. The company, 
which owed him £76,700 in respect of loans, overdrafts, &c., was now in 
liquidation, and debtor was of opinion that when the assets were distri- 
buted he would get at least besween £10,000 and £12,000. Debtor was 
the owner of various patents taken out in his own name in Germany, in 
connection with mechanical and electrical appliances, but he placed no 
present value upon them. The statement of affaira showed liabilities 
£511 and assets expected to produce £18,517. The latter consisted of 
book debts to the face value of over £80,000, and included the before- 
mentioned debt of £76,700, due from the Frankfort company. Debtor 
did not admit insolvency, but hoped to pay his debts in full and apply 
for a recission of the receiving order, the present position being due to the 
fact that the assets were not immediately realisable. The meeting was 
adjourned for three weeks, with a view to payment of the debts in full. 

Wm. Hy. Davis (lately trading as the General Incandescent Fit- 
tings Co. ), dealer in gas and electric lighting accessories, Ralph-road, 
Baltlev. Birmingham, has been adjudicated bankrupt. 


The Sun Power Co. (Eastern Hemisphere) (Ltd.) is being wound 
up voluntarily for the purpose of reconstruction, and Mr. P. 5. Filzer. 
Friars House. New Broad-street, London, E.C., has been appointed 
liquidator, with authority to consent to the registration of a new 
company to be named the Sun Power Co. (Ltd.) and to enter into an 
agreement with Mr. A. J. Culley, trustee for the new company. 


NAA AHEAD IDEAE IAEA 
ELECTRICITY SUPPLY. 


LEEREN THAT IPM T TT 
EXTENSIONS. 


Ballater.—Mr. Duncan, of Tillycorthy, who will apply for a pro- 
visional electric lighting order for this district, has made an arrange- 
ment with Messrs. T. C. Smith & Co. for the erection of electricity 
works. l 

The initial charge for current will be 6d. per unit for lighting, and 4d. 
per unit for power, with a minimum charge of £1 per annum for light- 
ing, except where the number of a'consumer’s lamps is six or under, 
when the minimum charge will be 10s. per annum; the minimum for 
power £1 per annum, exclusive of meter rents, The Council are to enter 
into a contract for street lighting with Messrs. T. C. Smith & Co. 

Bermondsey (London).—On Tuesday the London County Council 
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electricity purposes. 
Dawlish.— Additional plant is to be put down at the local elec- 
tricity works and the mains are also to be extended in various 


directions. 


Elland.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £1,000 for their elec- 
tricity undertaking. 

During the course of the proceedings the application was amended 
from £1,000 to £1,550. The estimated expenditure for the next three 
years was £950, the amount on mains being £500, on services £250, and on 
meters £200. The chairman of the Electricity Committee said that they 
had a powerful gas company to fight, who had a showroom, which the 
Council had not power to provide. 

The inspector (Mr. H. Ross Hooper) ex pressed the opinion that people 
who had showrooms found them commercially beneficial. 


London County Council.—On the recommendation of the Highways 
Committee it was agreed on Tuesday that the undermentioned works 
in connection with the extension and alteration of the plant at the 
Greenwich generating station be carried out, at a cost not exceeding 
£1.000, by direct employment of labour. 

(i. The supervision of installation of h.t. switchgear; (ii) power 
wiring for auxiliary motors ; (iii.) re-arrangement of the electric lighting 
of the station; (iv.) electric lighting in connection with the laving of 
condensing water pipes, &c.. and (v.) any other incidental works of a 
like nature. 

Loughborough.— At the Corporation meeting on Monday a com- 
munication was received from the L.G. Board stating that they were 
advised that the proposals of the Council for the extension of the 
electricity works were generally satisfactory. but they understood 
that the proposed change of the svstem of supply required the 
approval of the Board of Trade. and they proposed to defer sanction 
to the requisite loan until such approval had been obtained. 

The Town CLERK said the approval of the Board of Trade to the change 
from direct to alternating current was purely a question of form, and it 
had been applied for, and so the consent of the L.G.B. to the loan would 
be granted without question. Consequently the Council authorised the 
sealing of contracts (subject to the sanction of the L.G. Board) for plant 
and extensions at the electricity works, including Messrs. Siemens Bros. 
Dynamo Works, for the supply of rotary converter and switchgear, and 
Brush Electrical Engineering Co., for Ljungstrom turbo-alternator, con- 
denser and transformers. | . 


. Poplar (London).—Application is to be made to the L.C.C. for 
sanction to borrow £2.350 for cable extensions. 


Rathmines.—The Council have applied for sanction to a loan of 
£11,000 for additional electrical plant. and also for a loan of £1,500 
for wiring work, &c. 

Todmorden.—On Friday an inquiry was held into the application 
of the Council for sanction to borrow money for extensions of the 
plant at the electricity works. 


Tunbridge Wells.— At the last meeting of the Council the Lighting 
Committee reported having had under consideration the question 
of installing eficient and reliable day-load machinery at the elec- 
tricity works. 

The present day-load sets are not only obsolete, unreliable and inade- 
quate, but very inefficient. They are overloaded daily, and were not 
designed for the class of load which, having regard to the progress of the 

-undertaking, they are required to deal with. Therefore the Committee 
have decided to scrap the present 30 kw. day load set and to instal a new 
300 kw. steam set at a cost of £3,500. 

Wallasey.— An inquiry was held on Tuesday into the application 

of the Corporation for sanction to borrow £65.000 for extension of the 


electricity undertaking. 
Walsall.—The L.G. Board have sanctioned the borrowing of 
£4.840 for extensions of the electricity undertaking. 


Watford.—The electrical engineer (Mr. A. W. Barham) has been 
authorised to commence the work of laying mains in connection with 


the supply to Abbotts Langley. 
A reduction of 6d. per quarter is to be made in the charge for meters oit 
small consumers whose installation is not more than eight S c.p. lamps 


(or equivalent). 
The 22 houses recently erected by the Council are to be wired. 
Wisbech.—A4 Board of Trade inquiry was held here last week by 

Mr. A. P. Trotter into the application of the Wisbech Electric Light. 

& Power Co. for sanction to the erection of an electricity station on 

à site selected. 

GENERAL. 

Aboyne.—<At a recent public meeting it was decided to apply for 

a provisional electric lighting order. 
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Beeston.—4A recent canvass of the ratepayers on the question of 
applying for electricity supply powers resulted in 669 votes being 
cast in favour of the Council's application and 284 against; but 
1.250 cards were not returned and 461 cards were returned unsigned. 
The’recommendation that the Council should apply for a provisional 


order was referred back, 


Belfast.—In regard to the recent application for sanction to a loan 
of £35.000 for additional generating plant, the Board of Trade has 
called the attention of the Corporation to the fact that the evidence 
taken at the departmental inquiry shows that for some time past 
one of the large sets provided for the lighting station has been used 
for supplying power to the tramways svstem. 

The Board consider it desirable that the Corporation should obtain a 
report from their electrical engineer, setting out how the plant provided 
for tramway purposes and that provided for lighting purposes is being 
utilised, and may with most advantage be utilised in the near future. 
Care should be taken, the Board add, to make proper adjustments between 
the tramway account and the account of the electric supply undertaking 
as regards the use of generating plant. The matter has been referred to 
the city electrical engineer (Mr. T. W. Bloxam) for report. 


Chiswick.—A special meeting of the Council will be held on Wed- 
nesday next to consider. among other things. a proposal to purchase 
the undertaking of the Chiswick Electricity Supply Corpn. 


Leeds.—On Monday the Corporation were again recommended by 
the Finance Committee to purchase the undertaking of the Roundhay 
and District Electric Lighting Co. 

It is proposed to take over the undertaking as from July 1, 1914, on 
which date the Council would pay to the company the amount of the 
existing share capital (£12,390), together with interest at £3. 2s. 4d. per 
cent. on the ordinary share capital from the date on which the same was 
raised, and £500 for all the costs of the company incidental to the winding- 
up and transfer. 

After discussion the proposal was carried. 

Lytham.—The correspodence with St. Anne's Council regarding a 
bulk supply of electricity was submitted to the Council last week. 

The consulting engineer to the Council (Mr. Tonge) stated that with an 
estimated output of 180,000 units per annum and a maximum load of 
180 kw. the total cost to Lytham per unit delivered to the low pressure 
feeders would be 3-35d. per unit if the supply were taken from St. Anne's 
Council, whilst Lytham Council could generate current at 2-93d. per unit. 
The capital charges for distribution would be the same in either case ; 
but if the Council aceepted St. Anne's terms they would be bound for a 
period of 21 vears. The Electricity Committee recommended the: 
Council not to accept the terms offered by St. Anne's Council, and this 
was agreed to. Mr. Tonge was instructed to prepare plans and specifica- 
tions, &c., to enable the Council to apply to the L.G. Board for sanction 
to a loan for the carrying out of the works. 

Masham.—At a recent meeting of ratepayers the Council were 
asked to adopt a friendly attitude towards the proposal to form a 
company to establish electric supply works and to give every facility 
for carrying out the project. 

Pickering.—The Council have approved a scheme prepared by 
Mr. C. Pullan. of Bradford, for the erection of electricity supply 
works for public and private lighting. It is probable that a local 
company will be formed to carry out the work. 

Tunbridge Wells.—The electrical engineer (Mr. R. N. Torpv) has 
been instructed to prepare specifications and obtain tenders for 
wiring the Sanaturium buildings. 

Yarmouth.—On Tuesday the Council decided to reduce the price 
of current for heating from 24d. to 11d. per unit. 

York.— As soon as they obtain the necessary powers the Council 
will give a supply of electricity in the Haxby district. 


LIGHTING NOTES. 


Banbridge.—Recently the Urban Council received two tenders 
for the street lighting for three years, one from Messrs, Curran Bros., 
of Belfast, for electric light, at £205. 15s.. and the other from the 


Banbridge Gas Co. for a continuance of the gas lighting at £200. 


After discussion, the contract was placed with the gas company. 


Cheltenham.—1t has been decided to substitute 12 electric lamps 
for the 11 existing gas lamps in Albion-street, and also three 100-watt 
metal filament lamps for the present arc lamp at the corner of Winch- 


comb-street. 
Consett.—Last week the Council were recommended by the 
Lighting Committee to give notice tu the Shotley Bridge & Consett 
District Gas Co. to terminate the lighting of the town on the 18th 
jnst., as the Cleveland & Durham Electric Power Co. had under- 


taken to be in full readiness to light up with electricity by that date, 
It was eventually agreed to leave the subject in the hands of the 


Lighting Committee and Surveyor. 


Crowle (Lincs.).—The Urban Council have instructed their clerk 
*o obtain information as to the cost of electricity supply for publie 


and private lighting. 
Newcastle (Staffs).—In future the charge for outside arc lighting 


will be as under :— 
Shops and other premises closing at 8 p.m. (Saturdays excepted), for 


any number of lamps burning on one circuit and using up to 6 amperes, 
£15 per annum ; 8 amperes, £20; 10 amperes, £25 per annum. Theatres 
and premises open until 11 p.m., £21, £28 and £35 per annum respectively. 


Perth.—The Watching and Lighting Committee has been in- 
structed to report on the proposed electric lighting of Main-street, 


Bridgend. 
Rhyl.—On Monday the Council decided to give a supply of elec- 
tricity to Rhyl Station for use at Prestatyn new railway station. 


Taunton.—Some workmen's dwellings which have been recently 
erected by the Council have been wired and fitted for electric lighting. 
It is proposed to make an inclusive charge of 4s. per week for rent, 


rates, electric light, &c. 
Village.Lighting.—At a recent meeting of Sedbergh Council it was 
decided to support the scheme of Mr. C. Pullan, of Bradford, for the 
supply of electricity in the district. 
Ulverston Rural District Council have approved a scheme of 
electricity supply for Coniston and a sub-committee has been formed 


to go fully into the matter. 


Worcester.—The Council have approved a scheme for improving 
the lighting of Worcester Bridge and wings. The capital charge 
involved is £115, and the annual charge will be £66 for 10 clusters 


of five electric lamps each. 


POWER AND HEATING NOTES. 


Aberdeen.— Recently new laundry machinery has been installed at 
the Aberdeen Royal Infirmary, and as the authorities desired to 
adopt electric driving. they applied to the Corporation for a supply 
of electric current. 

It is reported that the municipal electric supply department has re- 
fused to give a supply of current unless it is also used for lighting. This 
the infirmary authorities are not prepared to do, as they have an inde- 
pendent electric lighting plant, which is not, however, of sufficient capacity 
to supply power for the laundry. 


Electric Power in Quarries.— At the last meeting of Bettws-y-cocd 
Urban Council it was reported that Lord Ancaster's agent (Mr. 
Griffith) had been inquiring as to whether they could give à suitable 
supply of electrical energy for working Hafodlas Quarry, Betiw&Y 
coed. which has been closed for over five Ve ars. 

If the Council were prepared to supply power on satisfactory terms. 
Lord Ancaster would, in all probability, reopen the quarry. The Council 
passed a resolution expressing their appreciation of his lordship's inten- 
tion, and adding that they would favourably consider terms for the 
supply of electrical energy. Í 


Electric Tanning.—In regard to the proposal to establish a tannery 
works on Dr. Groth’s system of electric tanning at Burton-on-Trent 
the Health Committee have resolved to recommend the Council to 
give their consent to the establishment within the borough of the 
trade in question, subject to a suitable building scheme being sub- 
mitted and an approved site chosen. 


Marylebone (London).—The Electric Supply Committee will supply 
electric current to electrical contractors who make a special display 
of heating and cooking apparatus, &c.. in their showrooms at 1d. 
per unit, less a rebate of 50 per cent. 


Rochdale. —4 new mill in the Castleton district is to be electrically 
driven and the owners are negotiating with the Corporation for a 


supply of power. 


- Wimbledon.— (Great credit is due to Mr. H. Tomlinson Lee the 
Borough Electrical Engineer, for the excellent organisation of the 
electrical exhibition which took place last week. f 

The exhibition was held in premises on the main road which were 
temporarily converted into a lecture hall with showroom adjoining. ik- 
conjunction with Messrs. Gillespie & Beales, Amberley House, Norfo © 
street, Strand, W.C., a series of cooking lectures and demonstrations Wer 
“ Tricity " cookers was given by Mr. F. S. Grogan of the British Elec 
Transformer Co., who delighted his audiences with all they saw eir is 
On the first day the lecture hall was crowded to overflowing d "le 
estimated that during the weck nearly 3,000 people attended. +P 
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showroom adjoining, with the co-operation of the local contractors, a 
fine display was made and a large business resulted in cookers and radia- 


tors. 


TRACTION NOTES. 


Mails by Tramcar.—Shefħeld Tramways Committee have decided 
to advise the local postmaster of their decision to convey mail bags 
by tramear without being accompanied by a post office official at 
'2d. per bag per journey for bags not exceeding 28 Ib., and 3d. per bag 
per journey for bags exceeding 28 lb. but not exceeding 56 lb., it 
being understood that the Corporation do not take or accept any 


liability in connection with the work. 


Norwich.—The Norwich Tramways Co. have intimated to the 


"Corporation that they intend to apply for powers to construct addi- 
The com- 


tional tramway routes and for remodelling existing lines. 
pany also propose to introduce motor-buses. : 


Portsmouth.—Last week the Tramways Committee agreed to 
hand over £48.000 of accumulated profits towards relief of rates, thus 
-enabling the Council to pay its debts without having to raise the rate 


above the urban district limit of 2s. 6d. | 


Stirling.—-A report has been prepared by the town clerk (Mr. D. B. 
Morris), the burgh survevor (Mr. A. H. Goudie) and the burgh electri- 
-cal engineer (Mr. J. W. Papworth) on the proposed electrification of 


the local tramways. 


The report deals with a system of municipal] tramways between Bridge 
-of Allan and Bannockburn, with an extension to Cowie, Denny, Dunblane, 
The estimated 
Cost of the scheme as between Bridge of Allan and Bannockburn is £78, 100 
and the anticipated vearly income is £9,744. Gs, 8d., while the working 


Tulliboly, Cambus and Alloa, Blairlowie. Menstrie, &c. 


expenses have been set down at £4,981. 


TELEGRAPH AND TELEPHONE NOTES. 


Dominions Royal Commission.— At à meeting of this Commission 
on Wednesday. Mr. E. Crabb, C.B., second secretary of the Post 
His evidence turned chiefly upon the question 
He said the Post 


Office was of opinion that the provision of a State-owned cable across 
The deficit would be 
about £20,000 a year if the cable carried the present Pacific traftic at 
The developments of wireless telegraphy no 
-doubt contributed to the opinion of the Post Office that the present 
time was inopportune for establishing a State Atlantic cable. There 
was a desire in every way to consult the British Dominions overseas. 
but the cutting of rates by wireless telegraphy and the possibilities 
of serious and costly interruptions in cables must be considered in 


Office. was a witness. 
-of the laying of a State-owned Atlantic cable. 


the Atlantic was at present unjustifiable. 


the existing rate. 


connection with the question of an Imperial cable. 


: Radio-telegraph Notes.—It has recently been announced at Berlin 
that negotiations are in progress to secure the patent rights of the 


Goldschmidt Radio-telegraph System for the Marconi Wireless 
It will be remembered that this 


Telegraph Co. (Ltd.). London. 
section of the Goldschmidt patents was not included in the recent 


purchase, 
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Australasia.—In connection with the preliminary work of the 
foundation of the Australian capital city Canberra, there is at pre- 
sent a good deal of activity being displayed. and the Departmeat of 
Home Affairs of the Commonwealth in Melbourne has issued speci- 
fications and conditions of contract for the water supplv pumping 
plant at Canberra, tenders for which close on the 26th inst. Copies 


of the plans and specifications may be seen at the office of the High 
72, Victoria- 
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Street. London, S.W. 

Prahran (Victoria) Council has approved of the proposal to construct 
an electric tramway from Prahran to Clifton Hill and authorised. the 
necessary steps being taken to obtain legislation empowering the munici- 
palities interested to undertake the construction and operation of the 
tramway. "The total estimated cost is £115.270, divided between the 
municipalities as follows: Prahran, £9.022; Richmond, £410,539 ; Col- 
lingwood, £65,709. The estimated annual revenue is £28,000, and expen- 


-diture £24,087. 


Canadian Electrical Progress.— The London (Ontario) Hydro- 
Electric Department will. it is stated. show a surplus of $80.000 by 
ihe end of November. the close of the fisca] vear. Consumers now 
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number nearly 6,000 and the power sold is over 6,000 H.P. Asa 
result power rates will be reduced. 

Customs Duties.—A supplement to the Australian Customs Tariff 
Guide states that the duty on trolley bases and poles is 40 per cent. 
under the general tariff and 35 per cent. under the U.K. preferential 
tariff. 

South Africa.—The '* British and South African Export Gazette " 
states that the electrification of certain sections of the South African 
Rallways is under consideration. 

Material and plant for electricity supply extension (to cost £100,000) 
are to be imported by Durban Municipality, through their home agents 
Messrs. Webster, Steele & Co., 5, East India-avenue, London, E.C. 

Telephone extensions for Durban Municipality, estimated to cost 
£75,000, will also necessitate a call for tenders at an early date. 

The Municipality of Prince Albert will shortly be in the market for 
electrical plant and material, &c., for which a loan of £10,000 is to be 


FOREIGN NOTES. 


Argentina.—The '* Review of the River Plate " says the electric 
light works at Suipacha are well advanced. The concessionaire is 
Senor A. Mercante. 

The Municipality of Coronel Dorrego recently decided to invite 
tenders for public electric lighting. 

Neuquen Municipality have granted a concession for an electric light 
station. It is also stated that the Municipality is considering a request 
for a concession for the construction of tramways. 

The report of the committee of engineers appointed by Rosario 
Municipality to consider two of the proposals received for the public 
lighting, has been forwarded to the City Council. The committee 
reccommend that new tenders be called for. 

The Public Works Department of Rosario Municipality has reported 
favourably on the petition of Sr. A. Rechedei for a 40 years concession 
for a telephone system. 

Bolivar Town Council recently approved the specification for the electric 
lighting of the town, and decided to invite tenders. 

The concessionaire of the electric light station for Ramos Mejia and 
San Justo expects to have the station in operation by the middle of 
December. 

Mr. J. Basante has applied to the Municipality of Villa Rica for con- 
cession to establish a telephonic service between the town and the railway 
station, a tramway service and an electricity supply station. 

The Mayor of the city of Buenos Ayres will shortly submit to the City 
Council the ad referendum concession authorising the Lacroze Co. to 
undertake public and private electric lighting. The terms of the con- 
cessions are the same as those of the Compania Alemana Transatlantica de 
Electricidad. : 

The Government having been authorised to grant concessions to the 
Lacroze Tramway Co. for constructing branches of their existing electric 
tramways not more than 20 km. (12-4 miles) each in length, the com- 
pany have now applied to Buenos Ayres Municipality, forwarding plans 
for 12 such branches and the necessary contract will be prepared. 

The United River Plate Telephone Co. are equipping an automatic 
felephone exchange at Cordoba. This is said to be the first automatic 
installation in Argentina. 

The Argentine Power & Rail-less Traction Co. recently offered for 
public subscription 4,000 preference shares of $100 gold each. The 
company has an authorised capital of $3,500,000 gold and has been 
formed to exploit the Fader concession, for utilising the waters of the 
river Mendoza for industrial purposes. 

A contract has been signed between Cordoba Municipality and the 
Cordoba Electric Tramway Co. by which the latter pays to the Munici- 
pality $50,000 for the right to lay tramways across the Centenario bridge. 
As soon as this line is laid the company will extend the system to the new 
workshops of the Central Cordoba Railway. 

The tramway company owning the line from Cordoba to San Vicente 
contemplate the conversion of part of their system to electric traction, 

The Santa Fe Electric Tramway Co. is applving for a concession to 
extend its lines to the city of Esperanza, distant 25 km. (154 miles). 

The Government of the Province of San Luis have submitted a project 
to the legislature for working an electric tramway and the supply of 
electricity for lighting and power in the town of Villa Mercedes. 

Italy.—The Berlin * Nachrichten für Handel ` states that, of the 
28 big Italian companies engaged in electrical undertakings only two 
failed to pay a dividend in 1912 (compared with three in 1911). 
The average increase of dividend was from 6:56 to 6:69 per cent. 
twelve companies increased their capital (total increase £1.200,000). 
whilst the amount of capital invested in new enterprises was 
£400,000, Several important hydro-clectric schemes were sanctioned 
by the Government during the summer of 1913. 


Mexico.—The United States Consul at Acapulco, says an electric 
light and power plant has been erected there by E. Colima & Cia. 
The capacity of the plant is equal to 2,000 16 c.p. lamps. The com- 
pany announces that the wiring and lamps will be installed free. 
The charges per month run from 8s. per 16 c.p. to 32s. per 100 c. p. and 
£5 for 400 c.p., with discounts of 5 per cent. for 5 to 10 lamps, 7 per 
cent. for 10 to 20 lamps, and 10 per cent. for 20 to 50 lamps. 
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Norway.—A consular report from Christiania states that the Folla 
river, a tributary of the Surna, has been purchased with a view to its 
A basin will be constructed 
between the mountain sides of Troldheimen, draining an area of 
about 123 sq. miles. and also a tunnel nearly 2 miles long through the 
Sandefjeld mountain ; 40,000 H.P. to 45.000 H.P. will be obtained, 
and the reported purchase of marble deposits near the Folla river 
suggests that the undertaking will be connected with the extraction 


utilisation as a source of electric power. 


of nitrogen from the air for use in the manufacture of fertilisers. 


Poland.—A consular report from Warsaw on the trade of Poland 
and Grodno in 1912 warns British manufacturers to obtain infor- 
mation as to the standing of firms in the district before entering into 
business relations with them. There are openings for British trade 


in almost all merchandise, but there is strong German competition. 
Amongst commodities for which inquiry was made during 1912 were 
electrical plant. steam engines, metal-working machinery, zinc, lead, 
steel and aluminium. 

Russia.—A consular report states that amongst the numerous 
projected railways (amounting in all to 4.232 miles) authorised by 
the Government during 1912 the following electric railways are 


included :— 
Moscow-Odintsovo (Alexandrovskaya) (14 miles), Moscow-Podolsk 


(36 miles), Moscow-Obiralovka (13 miles), St. Petersburg-Oranienbaum 
(double line, ordinary gauge) (27 miles), and Oranienbaum-Krasnaya- 
Gorka (14 miles). 

Tunis.—A tramway system is to be installed in the town of Sfax. 
The Tunisian Government have approved the project of the muni- 
cipal authorities for the transfer of the municipal] electricity works 
to a private company, which, besides improving the lighting of the 
town, will proceed with the construction and working of the electric 
tramway system. 

Uruguay.— The “ Review of the River Plate" says the office of 
Traffic and Conservation of the Port of Montevideo has reported to 
the Council of Administration of the port recommending the pur- 


motive engine driver. who was recently killed at Messrs. May som, 
Clark & Co.’s works at High Dunston. 

It was stated that Bradley had to stop to do some repairs to his back 
pressure valve and to effect the repairs he had to remove it to the fitter's 
bench. for which he would require a hand or portable electric lamp. 
Witness thought the voltage of the current would be about 250. The 
whole of the electric plant had been overhauled about seven weeks ago. 
The lamp would have been frequently used by the fitter. and within a 
week of the time of the accident. Evidence was given that deceased was 
found at the bench: a doctor was sent for, and artificial respirztion 
resorted to without success. After unscrewing the lamp socket a defect 
was discovered in the lamp, but the defect could not have been found out 
without the lamp being taken to pieces. The medical evidence attri- 
buted death to heart failure caused by electric shock. The doctor said 
he did not think any of the ordinary methods of resuscitation had becn 
used. In all such works there should be one or two trained first aid m en 
In that case through lack of knowledge. there might have been three 
deaths, The men who went to the rescue had incurred great risk. On 
the other hand, had artificial respiration been applied properly, Bradl ys 
life might have been saved. 

The jury returned a verdict that Bradley died from heart failure caused 
through a strong electric current passing through his body, while handling 
a portable electric Jamp attached to a live supply cable, the lamp at the 
time having a latent or hidden defect, which caused the metal work of 
the lamp to become charged with electricity, and so caused him to receive 
an electric shock. 

Manchester Strike.—The strike in the Manchester electrical in- 
dustry has been settled at a joint conference between representatives 
of the Employers’ Association and the Electrical Trades’ Union. 

It was agreed that, provided the men return to work, an advance of 
ld. per hour is to be conceded immediately. Working rules are to be 


drawn up prior to Feb. 1, 1914, on lines similar to those applying to other 
trades, such rules to provide for a six months’ notice being given before 


any change can take place. 

New U.S.A. Import Tariff. —Messrs. R. F. Downing & Co. send us 
a copy of a pamphlet issued by Downing's American Despatch (New 
York) and giving the duty rate on every article mentioned in the old 
U.S.A. Tariff and. in a parallel column. the duty under the new Tariff. 


The pamphlet can be obtained free of charge on written application 
to Messrs. R. F. Downing & Co.. merchants and shippers, 17 & 15, 


Garlick-hill. London, E.C. 


chase of five more electric cranes. 


MISCELLANEOUS NOTES. 


Electricity Supply Reserve Funds.—In his report on the accounts 
of the Islington (London) electricity undertaking for the year ended 
March 31 the auditor points out that part of the reserve fund is being 
applied to purposes of a purely capital nature. chiefly on extensions 
of the generating plant. and states that he does not find any statutory 


authority for the appropriation of this fund for purposes of such a 


nature. 


The Borough Treasurer has re ported that he has consulted the Council's 
solicitor. who is in agreement with the auditor's views, being of opinion 
that sec. 55 of the Islington Electric Lighting Order deals specitically 
with the application of money carried to a reserve fund, and that the 
spending of this fund in the purchase of plant is contrary to the terms 
Under these circumstances the Lighting Committee have 
decided in future to refrain from applying the reserve fund to purposes 


of the order. 


which should be met out of capital. 


Football by Electric Light.—At Slough last week the Slough and 
the Windsor and Eton Football clubs played a charity match by 


eleetric light for the benefit of the widows and orphans of the South 


Wales miners. The game, which attracted 5.000 persons, commenced 


at 8:30 p.m. . 
[nquests.—An adjourned inquest was held at Grimethorpe on 


Tuesday on a screen boy named Fred Dunning, who was recently 


killed at the Grimethorpe Colliery. 

Evidence was given that deceased and another screen. boy, named 
Sellers, were working at the washer, and that they had been told by the 
surface contractor not to get on the rails, or touch the overhead wires, 
which were dangerous. Having finished their work deceased got on the 
second railing and put his right hand to the wire. He was unable to take 
his hand off the wire but his feet left the rail and dropped to the floor. 
The other boy, who thought deceased was joking, touched deceased's 
hand, and felt the electricity going up his arm, so he let go. Witness 
shouted to a man, who went and switched off the electricity. When the 
current was switched off deceased dropped on the floor, He appeared 
to be dead, and two men came and picked him up. 

WirrRED H. HortiNGsHEAD, surface contractor, said there were two 
live wires about 5 ft. above the platform where the boys were working at 
the time of the accident. The wires fed an arc lamp across the yard. To 
reach the wires the boy would have to climb up the rails, which were put 
as a fence to the platform. Witness had cautioned the boys to keep off 
the rails and the wires. The voltave of the current was 2230. 

In reply to a question, the INSPECTOR oF MINES said there was no 
definite height fixed for placing live wires, but they were supposed to be 
put out of danger. 

With the object of giving the jury the opportunity of viewing the place, 
the Coroner adjourned the inquiry. 

An inquest was held at Dunston last week on Thos. Bradley, locc- 


Smith's Speedometers.—The striking success of Smith's " Rock 
Steady " speedometers is shown by the fact that at the Olympia 
show 276 cars were fitted with speedometers, 169 of which were 0 
this type, the remaining 107 comprising 20 other makes. Tlus 
speedometer is titted to all the leading makes of car. 

Imports.— The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during October, 
1913, and (b) during the current year from Jan. 1 to Oct. 31, wit 
the increases or decreases compared with the corresponding periods 
of 1912 :— 

Electrical machinery (4) £115,884 (decrease £10,661), (5) £1.122,757 09 
erease £175,265) :. telegraph and telephone cables (a) other than e 
marine £12.714 (decrease £16,033), (5) submarine £34 (decrease £6,H0h 
other than submarine £52.771 (decrease £188,071); telegraph and tele- 
phone apparatus (v) £13,165 (decrease £4,102), (b) £214,704 (inerea® 
£41,438); other electrical wires and cables, rubber insulated (a) £35,461 
(increase £24,420), (6) £308,760 (increase £236,004); with other insula- 
tions (4) £4.659 (decrease £1,013). (5) £60,638 (increase £10,456) ; carbons 
(a) £12.121 (decrease £2,847). (b) £129,965 (increase. £12,089) : glow 
lamps (4) £18,159 (decrease £7,066), b) £145.330 (decrease £96,640); are 
lamps and electric scarchlights (4) £751. (increase £586), (b) £3,243 0M- 
crease £2,133): parts of arc lamps and searchlights (other than carbons) 
(a) £9,933 (decrease £2,889), (b) £93,080 (decrease £5,046): primary ant 
secondary batteries (4) £17,184 (increase £10,673), (b) £63,000. (increas? 
£11.444).. Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (4) £22,711 (increase £5,313), (b) £205.176 (increase 
£85,115). 

Exports.—The exports of electrical machinery, material. £c.» (a) 
during October, 1913. and (b) during the current vear from Jan. ] to 
Oct. 31, and the increases and decreases compared with the corre 
sponding periods of 1912. are as follows :— 

Electrical machinery (4) £202,741 (decrease £4,143), (5) £1.872,028 (in 
crease £271,117) > teleeraph and telephone cables (4) submarine £36,205 
(decrease £4321) other than submarine, £04,806. (inercas” £5,863), 
(b) submarine £1,192.598 (increase £06.024), other than submarine 
£579,180 (increase. £210,560): telegraph and telephone apparatus (47 
£28,603 (increase £4,084). (b) £251,864. (inere iss £34,308) ;. other elec- 
trical wires and cables, rubber insulated (a) £20,558 (decrease £26,055), 
(6) £347,667 (decrease £45,336): with othcr insulation (4) £35,929 (de- 
crease £47,352), (b) £468,119 (decrease £] 03,828); carbons («) £610 Une 
crease £62), (5) £S.S49 (decrease £1,134): glow lamps («) £11,749 0n- 
crease. £409), (5) £126 202 (decre: * £26,530) ; are lamps and search- 
lights, (4) £498 (increase £14). (5) £09,270 (decrease £4,406): parts of am 
lamps and searchlights (other than carbon) (7) £8,303 (increase £710 ir 
(h) £30,406 (increase £23,147), primary and secondary batteries (a) £15,058 
(decrease £13,146), (b) €200.945 (increase £33,655). Total of electrical 
goods and apparatus, other than machinery and uninsulated wire, (9) 
£396,703 (decrease £189,816), (5) £4.121,152 (increase £375,803). 
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Telegraph and Telephone Material. 
Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 


the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 


in an advertisement. 
"Telegraph Apparatus, Wire, &c. 

The directors of the NORTH-EASTERN RarLwaY invite tenders 
for Telegraph Apparatus and Telegraph Wire and Line Stores | 
for six or 12 months from Jan. 1, 1914. Forms of tender from | 
the telegraph superindentent, Mr. C. H. Ellison, York, and ten- | 
ders to the secretary, Mr. R. F. Dunnell, York, by 9 a.m., Nov. 
25. See also an advertisement. 


Electrical and General Stores. 
The directors of the NORTH-EASTERN RAILWAY also require | 


tenders by 9 a.m. Nov. 25 for six or 12 months’ supply of Arc 
Lamp Carbons, Electric Lamps. Electric Wires and Cables, 
Electric Light Fittings, Metals, Castings, Pipes and Tubes, 
Glasses for Arc Lamps. &c.. Signal Wire and Cord, Bolts and 
Nuts, Oils. &c, Specification, &c.. from the stores superin- 
tendent, Mr. E. H. Clark, Gateshead. 

Electrical and General Stores. 

DvBLIN UNrrED Tramways Co, 1896 (Lrp.) invite tenders 
for the supply of General Stores, including Car Fittings. Iron, 
Steel, Castings, Electric Supplies, &c.. for the vear ending 
Dec. 31. 1914. Forms of tender, &c.. can be obtained and 
patterns seen at the Secretary's Office, 9, Upper Sackville-street, 
Dublin. Tenders (addressed to the Chairman) by Nov. 17. 

The Yorkshire (West Riding) Electric Tramways Co. (Ltd.). 
WAKEFIELD. require tenders by 9 a.m. Dec. 5 for 12 months' 
supply of Electric Lamps, Fittings. &c., Cables and Wires, 
Insulating Materials, Compound. Overhead Fittings, &c. 
Schedules from the Central Offices, Belle Isle, Wakefield. 


CHuaTHAM Town Council require tenders by 10 a.m. Nov. 27 
for one year's supply of Stores, including Incandescent Electric 
Lamps, Ironwork, Ironmongery, Paints, Oils, &c. Specifica- 
tions, &c., from the Borough Surveyor. 

The TYNE IMPROVEMENT COMMISSIONERS require tenders by 
Nov. 17 for 12 months’ supply of Stores, including Incandescent 

| Lamps, Arc Lamp Carbons, Ironmongery, Tools, Steel Castings, 

' Rubber Goods, Varnishes, Paints, Oils, &e. Forms of tender, 
&c., from the Engineer, Clarendon House, Clavton-street West, 
Newcastle-on-Tyne. 

SLIGO, LEITRIM & NORTHERN Counties RarLway Co» 
Enniskillen. require tenders by 10 a.m. Nov. 25 for 12 months’ 
supply of Stores. including Electric Telegraph Material. Tools, 
Glassware. Rubher Goods, Wire, Oils, &c. Forms of tender 
from the Secretary. 


Arc Lamps. 
HAMMERSMITH (London) Borough Council invites tenders for 
the supply of Arc Lamps, suitable for fixing on consumers’ 
premises. The lamps must be arranged to work two in series 
on single phase. 50 ^, , 100 volt circuits. Particulars from the 
borough electrical engineer, Mr. G. G. Bell. and tenders must be 
delivered to the town clerk. Mr. Leslie Gordon, Town Hall. 
Hammersmith. by 4 p.m. of Friday, Nov. 14. 
Public Lighting. 
Tenders are invited by ABERAYRAN Urban District Council 
for the preparation of plans and estimates of the cost of lighting 
the town with electricity. Tenders to the clerk (Mr. B. C. 


Jones), by Nov. 18. 


Diesel Engine Set. | 
Ruyt Urban Council require tenders by Nov. 19 for the 
supply of a 150 kw. Diesel Engine Set. Specifications from Mr. 


E. H. Wright, Electricity Works, Rhyl. 


"Iramears. 
BouRnNEeMOUTH Tramways Committee require tenders by 


Nov. 17 for supply of 10 Electric Tramcars. Specifications 
from the General Mamager, Tramways Offices, Bournemouth. 
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Boilers, Coal and Ash Handling Plant, &c. 
MANCHESTER Electricity Committee require tenders by 


10 a.m. Nov. 28 for supply and erection at Stuart-street ‘genera- 
ting station of two Water-tube Boilers, and Superheaters. 
Economisers, &c., Additional Stoker Shafting and Clutches and 


Pneumatic Ash Handling Plant, &c. 


Tramway Materials. 
ROTHERHAM Corporation require tenders by noon Nov. 17 for 


supply of 420 tons of Tramway Rails, Special Points, Crossings, 
and about 1,450 Tie-bars. Forms of tender, &c., from the 
Borough Engineer. 
Rotary Converter Set. | 

Tenders are invited by WoLVERHAMPTON Corporation for the 
supply and erection of one 1.000 kw. Rotary Converter Set. 
Specifications and forms of tender from the chief engineer and 
general manager, Mr. S. T. Allen, Commercial-road, Wolver- 
hampton, to whom tenders are to be delivered by noon Nov. 24. 


Wiring and Fittings. 

Lonpon County Council require tenders by 11 a.m. Nov. 26 
for an Electrical Installation at the Hammersmith Trade School 
for Girls (about 140 lighting points) Specifications, &c., from 
the Chief Engineer, Spring-gardens, S. W. 

LowpoN County Council also require tenders by 11 a.m. 
Nov. 26 for an Electrical Installation at Lancaster-road Ele- 
mentary School, Notting Hill, W. (about 240 lighting points). 


Tenders are required by Nov. 24 for Electric Wiring and Fittings 
for a new ward at the County Asylum, RAINHILL, nr. Liverpool. 
Specifications, from the Clerk and Steward at the Asylum. 


GRIMSBY Education Authority require tenders by noon Nov. 
15 for Electricians’ Work in their schools during the year com- 
mencing Jan. 1 next. Particulars from the Education Offices. 


Motors, &c., for Sewage Works. 
GLascow Corporation want tenders by Nov. 24 for an instal- 


lation of Electrically-driven Sewage Distributors at Dalmarnock 
sewage works. Specifications, &c., from the Public Works 
Office, City Chambers, 64, Cochrane-street, Glasgow. 


Cranes. 
SwANSEA Harbour Trust require tenders for supply and 


erection of six Portable Hydraulic or Electric Cranes (three with 
fixed jibs and three with compensating luffing gear). Speciti- 
cations, &c., from the Clerk. qi gts giv! m ot! ol) ls Eai 


Electric Railway Material. 
The Agent-General for Victoria is prepared to receive tenders 


for Track Feed Boxes (including Signal Transformers, Switch- 
gear and Accessories), Track Resistances, Impedance Bonds, 
Track Relays and Relay Boxes, for use in connection with the 
signalling on the MELBOURNE Suburban Railways. Specitica- 
tions and forms of tender from the Agent-General, Melbourne- 
place, Strand, London, W.C., and further information from 
the consulting engineers, Messrs. Merz & McLellan, 32, Victoria- 
street, S.W. Tenders to the Agent-General by noon, Dec. 22. 


Electric Cranes, &c. 
ANTWERP municipal authorities will receive tenders until 


Jan. 26 for the supply and erection of six Electric Cranes on the 
Bassin canal extension. Tenders to the Burgomaster, Hotel 
de Ville, Antwerp. where specifications may be obtained. 

ANTWERP Municipal Authorities also want tenders bv Dec. 4 
for the supply and erection of two Electric Passenger Lifts at the 
new industrial school building. 


Electricity Supply. 


The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders, until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, &c,, may be seen at 73, Basinghall-st., London, E.C. 
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TENDERS RECEIVED AND ACCEPTED. = 
QUAN TTE 


W SHEFFIEIl.D.—The following tenders have been accepted by the 
City Council :— 

British Electric Transformer Co., two 100 k.v.a. testing transformers, 
£168; Firth, Blakeley, Sons & Co., supply and erection at Neepsend 
power house of a wrought-steel shoot, £116; Brightside Foundry & 
Engineering Co., engineering work at Holme-lane car depot, £11,118. 

WaLsALL, —The Council have accepted the tender of Callender's 
Cable & Construction Co. (at £123. 17s, 2d.) for laying a length of 
cable. and that of the British Westinghouse Co. (at £27. 9s.) for the 
supply of a motor and starter. 

BATTERSEA (LONDON).—The tender of the Foster Engineering Co. 
and the Electrical Street Lighting Apparatus Co. have been accepted 
by the Council for a supply of metal filament lamps for public 
lighting and street lighting fittings respectively. 

BristoL.—The Docks Committee have accepted the tender of the 
Electric Construction Co. for motor starters at the Granary, Roval 
Edward Dock. 

LEwisHaM.—The Guardians have accepted the tender of H. E. 
Olby at £30. 15s. for the supply of two gross of Osram lamps. 

DEPTFORD.—The Borough Council have purchased an electric 
motor from the Edison & Swan Co. at £19. 5s. lld. 

Irswicu—The Council have awarded the contract for meters from 
Ipswich for 10 amperes and upwards to Chamberlain & Hookham. 

ErEcTRIC WINDER.— Fullerton, Hodgart & Barclay have obtained 
an order from the East Rand Proprietary Mines for a large electric 
winder. 

The plant is to be capable of winding 8 tons of ore from a depth of 
4,500 ft. at a speed of 3,000 ft. per minute. The winder is arranged for 


double-motor drive on the Ward-Leonard system, and will (it is claimed) 
be the largest plant of this type which has ever been installed in any mine. 


bb 
LI 


We learn that the Dover Harbour Board have selected the tender 
of Messrs. Siemens Bros. & Co. from those recently received for equip- 
ping the Board's two salvage vessels. the ss. * Lady Brassey " and 
the ss. '' Lady Crundall," with wireless telegraph apparatus on the 
quenched-spark system. The installations for these vessels will be 
manufactured at Messrs. Siemens Bros? Woolwich Works and the 
type of station to be fitted is one of the firm's * B" installations 
with a guaranteed range of 100 miles by day and 160 by night. This 
tvpe of installation permits about a 0:2 kw. of electrical energy. and 
the major portion of the apparatus is enclosed in a cabinet the dimen- 
sions of which are not more than 4 ft. 8 in. by 2 ft. 2 in. by 2 ft. 2 in. 


Commonwealth Tenders.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-General' 5 Department, Syd ney.— British General Electric Co., 
1.800 relays 9s. each, 550 ditto 11s. each, 160 mounting plates 3s. each ; 
Lawrence & Hanson, 575 detectors £2. 12s. 9d. cach, 

Victorian. Raidways Departnent.—Australian General Electric Co., 24 
automatic circuit-breakers £5. 10s. 10d. each. 


. PATENT RECORD. 


. SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 


70 and 72, Chancery-lane, London, W.C. 
W henever the date applied for differs from the date on which the application was lodged 


at the Patent Office the for mer is given in brackets after the ttle. 


1912 SPECIFICATIONS. 
18.549 PeTTINCILL & Meers. Lamps. (Cognate applications 20.581,12 and 22.902/12.) 
20,849 B.T.-H. Co. (Allgemeine Elektricitats Ges.) Alternating-current commutator 
motors. 

An alternatine-current commutator motor so arraneed that the exciting winding 
which is connected in series with the stator and rotor working windings is also con- 
nected in parallel with an adjustable compensator so that the impedances of therotor 
and stator circuits are equalised ard the most economical value of power-factor 
obtained. 

22.990 BEviTELL,. llluminated siens. (Cognate application 8,189.13.) 

23.206 FRassiBR. Light projecting apparatus. (Addition to 23.085 12.) 

23,279 GA1H. Electrical apparatus for controlling electric motors for railway points or 
for other purposes. 

23.607 MARLcR, HANN & Foster. Cutters for metal electric conduits. 

23.009 LAKE. (Soc. Anon. Du Temple.) Motor-controlling switches. 

23.774 BEuTTELL. Incandescent electric lamps and holders therefor. 

23.854 JuLius PintscH Axkt.-Ges. Driving gear for dynamo machines for lighting 
vehicles from an axle thereof. (1,11;11.) 

23.860 Berry. Electrical heating devices. 

24.043 Brown. Electrical relays. 

24.136 Nicotscn. M-thoj and means for the intensification of intermittent electro- 
magnetic or like impulses. 

24.142 Gate. Electric oreans and like musical instrumer. ts. 

24.165 THOMMBL. Apparatus for lighting and extinguisting gas from a distance. 


24.452 B.T.-H.Co. (G.E. Co.) Fluid meters. 


25.531 O'FLAHERTY. Driving of maeneto-ienition devices. 
27.276 DAMEY. Reflectors for electric incandescent lamps. 


27.837 Case. Controlofelectricmotors. (4:12,;11.) 
28.349 GrunpEL. Electric automatic or hand-operated indicator or sienal combining 


advertisement display to be used in public places, buildings, vehicles, or sea and 
river going vessels, 
29,842 B.T.-H.Cc. (G.E.Co.) Elsctric switches. 
1913 SrEciFICATICNS. 


764 Horne. Electrical switches. 
2.022 G&AHAM. Telephonie systems. 
2.449 Huntinoton. Suspenders for electric cables and the like. 
4,090 VErcvELLI. PRIES;LY ET Cle. Process for manufacturing electric transformers 
of small fower. (26.2 12.) 


4.502 Marx. Tel:phone attachment. i 
5.228 Lupers. Pendantsor the like, and more particularly pendants for electric lamps. 


5.321 Yeung., Actuatine devices fer electric circuit closers. (29.3 12.) 
5.037 Martin & Nixey. Electrical advertisine signs. devices or the like. — 
6,164 Sigmens ScHUCKERTWERKE Ges. Pictecting devices fer electric circuits 


(12 3 12.4 
6,544 RuvssENAERS. Apparatus for regulating the ignition of internal cembusticn 


motors. (183 12.) 

7,128 Siemens Bros. & Co. & PETTIGREW. Circuit arraneemen t for telephone exchar.ees 
provided with selecting devices. 

7.130 Siemens & Haske AKT.-GEs. Telephone circuits. (23/3,12.) 


8.485 NatHorst. Magnetic separators. (18,4:/12.) , 
This separator is provided with a cylindrical drum of iron or other maenetic 


materia! rotating round a system of magnets, energised by a continuous current, 
with two or more voles of alternatine polarity arrang:d in such a manner that 
the poles alternate in the direction of rotation of the drum. The drum is made of 
comparatively thick iron plate in one piece, or plates welded tcgsther, so that its 
maenetic circuit may be nowhere interrupted. 
9,167 Siemens Bros. & Co. & Laipiaw. Telephone instrument sets adapted fcr two 
lines, (Addition to 25.673,12.) 
10,422 DoucHty. Counterweiehts for pendant electric-light fittines. 
12.208 Marks. (Hooker Electrochemical Co.) Electrolytic cells. 
12.471 Conrap. Vapour electric devices. (21,6 12.1 
12,710 Evtiscn. Protection of alternating-current electric motors. 
13.285 37.) 
12.871 RutHaRpT. Timine gear in electric ignition devices. 
13,315 Oris ELEvATOR Co, (Otis Elevator Ges.)  Alternatine-current electromaenets. 
The object of this invention is to avoid the objectionable knockine or vibration of 
the armature and the consequent deterioration of the parts. According to the inven* 
tion it is proposed to utilise the residual magnetism to prevent the armature vibra‘ing 
under the influence of the rapid charge in the direction of the current. This is effected 
by forming the core of the current coil of material having low residual magnetism an 
connecting the core to the field members having a hieh residual magnetism and proe 
viding a ncn-maenetic coverine for the core. said covering acting as a damring coil. 
13,793 GARDNER & FERGUSON. Apparatus for causing electrical impulses for trans 
mission to a distance. (Addition to 27.223:/10.) 
13.822 CHERcN Dominic! & Biguarp. Electric incandescent lamps. (15,6/12.) 
14.287 Kraus. Electrostatic apparatus for separating and cleaning grits, grain OT the 
lixe. (9,5,13.) 
16.048 WAGNER. Electrolytic diaphraems. 
17.922 EicHERT. Means for regulating the efficiency of electric current generators work 
ing at variable speed. (4,4 13.) 
18,755 OFINSCHNIG, Electric insulators. (5 5/13.) 


(Addition to 


APPLICATIONS FOR PATENTS. 


NoTE.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications, Those marked * are 
open to inspection 12 months after the date attached to thi. if they have not been published 
previously in the ordinary course, Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts affixed. 


October 15, 1913. 
23.277 Furrer. Maenetic motor. 
23.281 Heenan & Froupe & WHEAL. Air Siters for electric renerators. 
23.332 W. R. Sykes luTERLOCRKING Staonal Co. & TARRaNT. Electric relay. "m 
23,336 Siemens & Harske AkT-OEs. Automatic selecting. devices for telepson 
systems. (17:10:12. Germany o° 
23.342 Coates & REYRCLLE & Co, Terminals for high-tension electric apparatus. — | 
23,943 ALLGEMEINE ELextricitats-Ges. Switchzear in which all parts under t? 
are immersed in oi] or embedded in a fusible insulating mass. (15/10 i- 
G*rmany.)* 
23.354 B.T.-H. Co. (G.E. Co, U.S.) Fluid meters, 
October 1€. 1913. 
23.444 TUCKER & CvABTREE. Electric switches. 
23.449 Waters. Electric protective systems. ; 
23.457 ANDERSON, Casing and capping for use in connection with electric wiring. 
23,478 D&anLE. Electrical signalling apparatus. 
October 17. 1913. E 
23.486 & 23.487 Barton & Sous. Barton & Barton. Fittings for electrical conduls 
23,492 WALLER & Rouway. Electrical cut-outs or fuses, 
23.517 SCHNORR. Apparatus for controlling electric current. 
23.523 Kriznitz. Guard for tramcars. 
23.525 Downe. Electrical cooking apparatus. 
23.527 WEAVING & FERRANTI (LTD.). Electric water-heaters and the like. tons 
23,535 dd Hitt & Hackett. Instruments or apparatus for registering teleprc 
calls. 
23,543 Coitins & OrrALvTE, Electric motor and other lamps. 
23.557 MARcoNI'’s WIRELESS TELEGRAPH Co. & FRANKLIN. | Hich-frequency à 
23,505 Western ELEcTsIC Co. (Franklin Tuthill Woodward, Belgium.) 
exchange systems. J? 
23.570 O'KEENAN. Synchronized electrically-controlled clecks. (25/10/12, France. 
October 18. 1913. 
23.587 FARMER. Sinele-lever combination of electric switches. ins true 
23,601 Marr. Caps or mouth-pieces for telephonic trarsmitters and other sound ins 


Mernators 
Telephon? 


23.640 Parr. Electric signalling systems for railways and the like. 
23,049 EriESON, Electric incandescent lampr. 
October 20. 1913. l 
23.673 MurrHy, Rail joint or device for icining rails on railways. tramways an 
23.674 e ee or obstacle remover for railway engines, motor-cars. tT 
and the like, 
23.081 Barnes. Holdine and adiusting the position of electric lamps. 
23.098 Kouyoumjian, Current-esnerating apparatus. (19-7:13, U.S.)® istancs 
23.720 Jackson. (Horace N. Packard, ---- .) Electrical resistances and Teska 
thermometers. * aero 
23,728 Sisal G.m.r.H.  Radiatine system for sipnalline by electric waves from 
planes. «Addition to 736 13. 27 11 12. Germany)’ jameda ow apra. 
23.739 Uniotiwerk Mea G.m.p.H. Contact-breaker tor maeneto-electric ignition apr 
ratus, (5 12 12, Gormany.)* 26 11.12, 
23.754 Coras & & c. v/'ELEctRICITE Nit MELIGR. Brushes for electric contacts. | i 


B:lgium.)* 
October 21, 1913. 

23.774 Anams & Emmott. Electrical fus? or cut-out. 
23.824 Lewis. ROBINSON & Youngman, Railway signalling control. 
23.8045 Haesisin. Incindescent electric lamps. 
23.846 Fournier. Power transmission means.” j enee 
23.867 LEECH. Rocker-arms and brush-Lclders for use on electrical motors an? è- 

ratcrs. 
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MUNICIPAL ACCOUNTS. 
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_. Bexley.—At the last meeting of the Urban Council the accountant 
submitted, an abstract of the accounts of the electricity and tramway 
undertakings for the year ended March 31 last. The surplus of 
£99. 6s. 6d. on the working of the electricity undertaking was carried 


orward. — ~— ‘eo = et [ ài = -l mo c. 
Middlesbrough.— The accounts of the electricity supply depart. 
ment for the year ended March 31 show capital expenditure £108,409 
(increase £2,864). of which £39,263 has been redeemed. 
Revenue was £24,488, of which £374 was rent of meters, &e., 
and general expenses were £13,374, leaving gross profit £11.104.. Interest 
and redemption required £7,744, £2,885 was provided for additional 
redemption and £485 placed to reserve. Works costs per unit sold were 
0-785d. (compared with 0-783d. in previous year), and total cost was 
0:977d. (1-05d.) or 0-950d. (0-990d.) less rent of meters, &e. Units sold 


were 3,285,428. 


working 


COMPANIES’ MEETINGS AND REPORTS. 
ee 
West India & Panama Telegraph Co. (Ltd.) 


The seventy-third ordinary general meeting was held on Wednesday 
under the presidency of Mr. WALTER Bishor KINGSFORD. 

The MANAGER ANDSECRETARY (Mr. R. T. Brown) read the notice 
convening the meeting and the auditors’ report. 

The CHAIRMAN, after a feeling reference to the death of Mr. Henry 
Holmes, to whose place on the Board Mr. H. W. Birks had been ap- 
pointed, said : The net results of the year’s operations of the eom pany vary 
very little from those in June last year, the period with which we are 
comparing. The total revenue amounts to £45,524, and is thus £1,193 less 
than that of a vear ago. As against this, the ex penses of the half-vear 
are £850 less than they were in the corresponding period. 
nearly the whole, of this decrease in our expenses arises in connection 
with the cost of maintenance of cables. With the extra £320 from in- 
terest on investments and on the deposit at our bankers, plus £417, the 
difference in the amount brought forward, the directors find themselves, 
after placing £2,000 to reserve, with approximately the same amount of 
available balance at their disposal as they had a year ago. Accordingly 
they recommend the payment of the dividends proposed in the report, 
together amounting to £18,393. 13s. 6d., carrying forward £3,184. 15s. 7d. 

In the eighth paragraph of the re port it is mentioned that the Imperial 
and Canadian Governments, having brought pressure to bear upon the 
company for a general reduction of West India rates, the directors have 
found it necessary to consent to this in return for subsidies to be granted 
on certain conditions. The deed necessary to give effect to the agree- 
ment has yet to be considered and executed, and after execution it will 
not be valid until it has been submitted to and approved by Parliament. 
At this stage of the negotiations we do not feel at liberty to discuss the 
matter. In West India commercial circles it is anticipated that the new 
tariff recently adopted bv the United States will be beneficial to the 
colonies, as it will at once reduce duties on sugar and other products, and 
in three years will entirely abolish them, thus in all probability leading 
to increased consumption in those commodities. The preferential taritt 
arrangements between Canada and the West. [Indies should also tend to 
improve the trade of our West Indian colonies. Our tratlic receipts for 
the current half-year, down to Oct. 31. show a small decrease of £508. 
I now move the adoption of the report and accounts and the declaration 


of the dividends therein set ont. 
Mr. GEORGE VON CHAUVIN seconded the resolution, 


carried unanimously. 
A cordial vote of thanks to the chairman and directors terminated the 


The whole, or 


which was 


proceedings. 


Western Telegraph Co. (Ltd.) 


The eightieth ordinary general meeting. was held on Wednesday, 


Sir Jons Wore Barry, K.C.B., presiding. 
The SECRETARY (Mr. E. Steer Hodson) read the notice convening 


the meeting and the auditors’ re port. 

The CHAIRMAN said: The message revenue for the period was less 
by £5,000 than that earned during the corresponding six months in 
1912, when we were working at a higher tariff. We, however, carried 
20 per cent. more trathc for this reduced revenue. The decreased 
receipts from messages were balanced by increased interest received 
from reserve fund investments. Expenses in London show an increase 
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of £630, and at the stations the expenditure was higher by £18,268. Of 
this amount £8,000 is on account of salaries and wages due to annual pro- 
motions, an increased scale of foreign service allowance and additional 
staff engaged to the number of 74—namely, 23 Europeans and 51 South 


Americans. It was also found necessary to increase the house allowances - 
Foreign 


to the staff at various stations, principally in the River Plate. 

and other agencies cost more, as also did the maintenance of landlines, 
electrical instruments and cable tanks, repairs to buildings and renewal 
of furniture, stationery and printing. Maintenance of cables shows a 
decrease of about £4,000. The net result is that the revenue is pr actically 
the same as last year, and the ex penses are more by £15,000. This is not- 
unreasonable in view of the inereased number of messages which were 
transmitted, and the upward tendency of expenses all over the world. 

We, like other enterprises, do more business at an increased cost to our- 


selves and at lower charges to the public. After providing £16,373. 10s. 
322. ls. lid. for income tax. there: 


for debenture stock interest, and £8,822 

remains a balance of £241.362. 185.: to this is added the sum of 
£33,817. 5s. 11d. brought forward from Dee. 31 last, making a total 
of £215.180. 3s. lld. A quarterly interim. dividend amounting to 


£31,189. 10s. has been paid, £100,000 transferred to the general reserve 
fund, £10,000 to the land and buildings depreciation fund, and £45,000 
to the provision on account of investment fluctuations. The directors 
now recommend the declaration of a final dividend of 3s. per share, 
making, with the interim dividends, a total of 6 per cent. for the year, 
also the payment of a bonus of 2s. per share, both free of income tax, 
which together will amount to £51,982. 10s.. leaving a balance of 
£37,008. 3s. 11d. to be carried forward. 'The dividend and bonus will be 
payable on Nov. 13. Since June 30 last, I am glad to say, there has been 
down to the present a small increase in revenue. 1 now move the adop- 


tion of the report and accounts and the declaration of the dividend and 
bonus set out therein. 
The DEPUTY CHAIRMAN (Sir John. Denison-Pender, K.C.M.G.) 


seconded the motion, which was carried unanimously 

The retiring directors, Sir J. Denison- Pender, K.C.M.G., Sir Albert J. 
Leppoe Cappel, K.C.I.E., and Mr. John Gordon, were then re-elected, as 
were the retiring auditors, Messrs. Deloitte, Plender, Griffiths & Co. and 
Messrs. Gane, Jackson, Jefferys & Freeman. A vote of thanks to the 
chairman and directors and to the officers and staff brought the pro- 


ceedings to a close. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT (BERLIN).—The report. 
of the directors for the year ended June 30 states that the use of electricity 
is Increasing rapidly in Europe, especially in Russia, and also outside 
Europe. The use of 20,000 kw. machines is no longer unusual, and 
transmission on distribution networksat pressures as high as 100,000 volts 
has cheapened the price at which electric power can be supplied. The 
directors anticipate that the use of the Bitterfeld brown coal for the pro- 
duction. of electrical energy will lead to economy in generation, The. 
turbine department. has been exceptionally busy, the output being 
OOU,008 kw. (against 480,942 kw.), and the business in compressors and 
blowers, air pumps, &c., has expanded, while the company’s licencees 
in Germany. Russia and Autria- Hungary have been fully occupied with 
work, The are lamp department has been affected. by the great im- 
provements effected in the manufacture of more. economical metal 
filament lamps, but the electric meter and clock branch of the business: 
has made good progress, The cable works have also been fully employed, 
and cables for pressitres of over 50,000 volts have been manufactured. 
Gross profit was £1,690,208 and net. profit £1,045.224.. A dividend of 14 
per cent. has been declared, absorbing £1.085.100, In the year under 
review the company supplicd engines and transformers 122.252 in number, 


AMAZON TELEGRAPH CO. (LTD.)—The gross revenue for the year 
ended. June 30 amounts to. £105,666, and the working expenses to 


£29.00]. After providing £22,917 for debenture interest. and sinking 
fund and carrying £10, O00 to general reserve and £2,500 to reserve for 
renewal and maintenance of cable steamers, the directors recommend 
payment of a dividend of 41 per cent. (tax free) on the share capital, leav- 
ing £25.57] to be carried forward. 
BUENOS AYRES LACROZE TRAMWAYS CO. (LTD.)— 
the vear ended June 30 amounted to S6.162.305 legal curreney, against 
$5,650,827 for the preceding vear, The working expenses were 
83,539,720, an Increase of S361.748, leaving $2,322,575 as net receipts 
of operation, to which must be added 8115,380 for interest. and discount, 
making a total of $2,437,956. Afterdeductinz the difference in exchange, 
debenture interest, fund providing for accidents, amortisation of muni- 
cipal concession and other outlays, there remains S1.708,019, which, 
together with $24,917 brought forward, makes a total of 81,732,937. 
The directors propose to place 5 per cent. to reserve fund, to pay 5 per 
cent, to the directors, and after other payments, including 3 per cent. to 
the shareholders ($1,250,000), the balance (830,460) is carried forward. 


CAPE ELECTRIC TRAMWAYS (LTD.)—At the meeting last week the 
chairman (Mr. L. Breitmeyer) said that, as the result of the act passed. 


The receipts for 


- 
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Jeaving arrears of 2963 per cent., carrying £1,424 forward. 
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by the Provincial Government of Cape Colony unifying all the munici- WILLIAM MAXWELL & CO. (LTD) (132,030.)— Reg. Nov. 6, capital 
palities of the Peninsula to Cape Town, with the exception of Wynberg, | £2.000 in £1 shares (1,000 preference), to take over the business of an 
there now existed one large municipality, Greater Cape Town, from | electrical and mechanical engineer carried on by W. Maxwell at 204, 
Muizenberg on the one side to Camps Bay on the other. The new area | Goldhawk-road, W. Private company. First directors are W. Maxwell 
of 29,000 acres was nearly five times greater than the old municipality, | and J. F. Tester (both permanent). Reg. office: 204, Goldhawk-road, 
with a population of about 140,000 inhabitants. They had gained {| Shepherd's Bush, W. 


sufficient knowledge to convince them that for a regular town service 


motor omnibuses were not required. The service to the docks. where STATUTORY RETURNS. 


the company possessed no tramlines, had shown poor results, and would 

be discontinued if it were not better patronised. LLANGEFNI ELECTRIC LIGHT & POWER CO. (LTD.)—In return to April 
EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)— At the | 18, capital is £3,000 in 2,750 preference and 250 ordinary shares of £1 

meeting on Tuesday the chairman (Mr. C. J. Ford) said that about seven [| each; 2.566 preference and 250 ordinary shares taken up; £2,566 paid 

or eight years ago abont £30,000 was spent on plant for the orizinaltvpe | on the preference; £250 considered as paid on the ordinary. Mort- 

gages and charges: £700. 


of metal filament lamp known in the trade as the pressed lamp. About 

iwo Ton 2 o type NC id din d Pn by E SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—Return to Aug. 5, 
wire lamp, and it became necessary to ex pend a large sum upon acdditiona gives capital as £200.000 in £1 shares; 172,400 shares taken up. £122,407 
paid; £49,993 considered as paid. — Mortgages and charges: £150,000. 


plant. Shortly after the commencement of manufacture, it was inti- 
mated by the owners of certain patents that the process of manufacture i 
employed by them was an infringement of their rights, and the manu- YALE BLECTRIC POWER co. (LTD. )— According to return to Oct. 9 
facture of those lamps was suspended. Negotiations were entered into | Capital is £20,000 in 668 ordinary shares of £25 cach and 3,300 preference 
shares of £1 each; 668 ordinary and 300 preference shares taken up; 

£25 per share called up on 600 ordinary and £1 per share on 300. £15,300 


with the parties in question, and if was not until July that the matter 
was finally settled. The revenue account. had also. suffered by the 

paid; £1,700 (£25 per share) considered as paid on 68 ordinary. Mort- 
gages and charges: nil. 


absence of the dividend hitherto received upon the shares they held in the 
MORTGAGES AND CHARGES. 


Altrincham Electric Supply (Ltd.). Further capital had been since pro- 
vided for the Altrincham Co., and there was no reason why dividend 

NATIONAL CONDUIT & CABLE CO. (LTD.)—Return to Sept. 17 gives 
capital as £1,000 in £1 shares. All shares taken up. £1 per share called 


payments should not be resumed for the current vear. They had made 
a revaluation of cer:ain of the assets. and those were brought down to a 

up on seven, £7 paid. £993 considered as paid on 993 shares. Mort- 
gages and charges: Nil. 


figure as near as they could get to present. manufacturing cost. Very 
large economies had been made in expenditure. There was a considerable 
CITY NOTES. 


saving in directors’ fees. and they had also made a large saving by re- 
mere 


moving the whole of their stores and clerical staff from the City to the 
works. "They were looking for a considerable access of sales; as they had 
thoroughly reorganised that acpartinent, and they had appointed a 
gentleman as sales manager who had had a very large ex perience in that 
MEMORANDA (Nov. 13).—Bank rate 5 per cent. (since Oct. 2, 1913) 
Price of silver, 273d. per oz. Consols 721—721 for money; 724—712 for 
account. Consols Pay Dav, Dec. 1; Stock and Shares Continuation 
Days, Nov. 25 and Dec.9. Ticket Days, Nov. 26 and Dec. 10. Pay un 


direction, gained with some of their competitors. For a considerable 
time the company had not entered upon any large systematic scheme of 

Nov. 27 and Dec. 11; Mining Shares Carry Over Days, Nov. 24 an 
Dec. 8. 


advertising, and undoubtedly their sales had. very much fallen off by 
reason of that. The board were very hopeful as to the future prospects 
and looked for a distinct improvement during the current vear. 


NEW 8T. HELENS & DISTRICT TRAMWAYS CO.—'l'he report for the 
year ended June 30 states that (including £901 brought. forward) the 
available balance is £4.422. The directors have transferred £1.000 to 
reserve and declared a dividend of 24 per cent. onthe preference shares. 


ARAMAYO FRANCKE MINES (LTD.)— At the meeting on Wednesday the 
chairman (Mr. F. A. Aramayo) said that in Chocaya the electric instal- 
lation to hoist water and rock had dragged longer and been more laborious 
than they anticipated and that had been the cause of the small production 
of Chocava, which had continued until recently. The new installation 
was working now and the production had already increased in the last 
two mort hs. 

AUERGSELLSCHAFT (BERLIN.)—The report of this company for th 
past vear shows gross profit. £456,600, compared with £476,500 in the 
previous vear. The dividends for the year were 5 per cent, on the pre 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ENFIELD ELECTRIC CABLE MANUFACTURING CO. (LTD.) (131.905.)— 
Reg. Nov. 5, capital £50,000 in £1 shares, to carry on the business of manu- | ference and 25 per cent. on the ordinary shares. 
facturers, merchants, engineers, patentees, agents, manufacturers of and M i 
dealers in wires, cables and pru articles and accessories in the electrical trier ah ora & C3. (LTD.)— I he directors have declared : Lan 
and allied trades, &e. Private company. First directors are W. Bake- i in | ni p cent, (less tax). making 83 per cent. for the past} 
well, F. Plotte, C. H. W. A. Weuste, G. Ziesler and G. J. Andrews. Reg. compared with 75 per cent. for the previous vear. 
oflice : 47, New Broad-strect. EC. JOSEPH SANKEY & SONS (LTD.)—We are informed that the recent issue 
ESPIRITO SANTO CO. (LTD.) (131.996. )—Reg. Nov. 5, capital £600,000 of 100.000 7 per cent. preference shares was subscribed more than twice 
in £1 shares (100,000 preference), to acquire a concession granted to Dr, |. "V*T- and that the lists were closed on the evening of the 7th inst. Letters 
J. Guimaraes, to acquire and turn to account any lands in Brazil or elsc- of allotment and regret have been posted. 
where, to carry on business as electricians, engineers, suppliers of elec- 
tricity, tun ber merugi ant RON ES ANC recommend a final dividend of ds. per share on the ordinary shares. 
JOSEPH DOWNHAM (LTD.) (131,583.)—Reg. Oct. 30. capital £7.000 in | making a total dividend of Is. 8d. per share (81 per cent. per annum) 
£1 shares, to adopt an agreement with W. D. Hall and G. Hall (executors | for the vear. The directors have sot aside £12.000 for reserve &n 
of late R. Hall) aud H. Turner, and to carry on the business of wholesale | depreciation, and £2.000 as a reserve for third-party insurance OT of 
other purposes, The amount carried forward is £4,440. 


and retail general ironmongers, mill furnishers, hot water and electrical 

engineers, &e. Private company. First. directors are H. Turner, G. RANGOON ELECTRIC TRAMWAY & SUPPLY CO Durin the 
ur. : : , - TE, cn een ee us . (LTD.)— During 

Hall. S. Turner and W. D. Hall. Reg. ofice: Union street. Bury, week this company offered for subscription at 98 £100,000 5 per (ene 


mortgage debenture stock. 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee noa 


METALS DECORATION (LTD.) (131.905.)—Reg. Oct. 31. capital £3,000 
rence stock 0 


in £1 shares (1.500 preference), to manufacture and supply metallic ware 
made by stamping, e pinningt, or by eleet paion to acquire granted a quotation to £200,000 fully paid 6 per cent. prefe 

chemical or electrochemical and metallurgical processes. XC, relating to | the North Metropolitan Electric Power Supply Co. The Committee hare 
the production of metallic ware and decoration and ornamentation of been asked to appoint a special settling day curd grant à quotation to 
metallic or other substances. to carry. on business as smelters, retiners serip. fully and. partly paid. for a further issue of £500,000 5 per cent. 
and manufacturers of. and dealers in minerals, electricians, &c., awk to lo a salidaled torteacsdebentures atc en d yres Lacroze Tramuys 
adopt an agreement with S. O. ( owper-t oles, Private company. First | (s, and to grant official quotations to 350,000 £1 fully-paid ordinary 
directors are Major M. J. W. Pike, Col. F. Cochrane and S. O. Cowper- | shares of the duckland Electric Tramways Co. (Ltd.) and a further issue 
Reg. office: 1 and 2. Old Page-strect. Westminster, S.W. of £131.840 41 per cent. first mortgage debenture stock of the UA 

Electric Supply Co. ( Ltd.) Ea 


UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.) 


Coles. 
STANDARD METER CO. (LTD. (131.952.)—Rey. Now. 3. capital 


£90,044) in £1 shares, to carry on the business of manufacturers of and 
alers in was, electric and water meters, and all apparatus and things provide money for the erection and equipment of two sub- 


de l : ' ; : 
tricians., electrical. mechanical and civil enuineers, KC, Private com- | rolling stock, the directors have decided to issue, at par, the 


—][n order to 
stations 8n 

f plant an 

balance 9 
elec ordinary 
janv. 
beg. office : 


First directors are F. Thorp and H. T. Thorp (both permanent). | the unissued share capiral, viz.: 10,000 preference and 19,800 
Victoria Works. Narrow-lane, Whitctield, near Mancheste shara ol £5 each; 


PROVINCIALTRAMWAYS CO.— For the vearended Sept. 30 the directors 
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METAL PRICES.—Mesers. J. B. Garnham & Sons, 132, Uppes Thames- 
street, London, E.C., quote undes date Nov. 12 the following ae tbe 
prese basis ; [Last Price * RATE 
ne prices ot | 2 Divi- NAME. Wed. | per cent, DIVIDEND 
New METALS. per Ib. | per ton. || 2 penp Nov. 12. ‘Ytstpep. = 
Solid Drawn Brasa Tubes... 84d. 1 Spelter €e92090009095000900€0 £21 4 6 LI | ——————- So ———— 
Solid Drawn Copper Tubes 103d., Antimony ............... £29 15 0 
Brazed Copper Tubes ... 104d. OLD METALS. _per Mr | Electricity Supply. ee 
Brazed Brass Tubes ......  lUd.| Clean Scrap MU Q ||| 10 5/0 | Bournemouth & Poole Elec, Sup. Ord-...| 94—10} 5 17 O| Mar, Sept 
Brass Wire e90950909500909909^0200 7 ád. Braziery Copper Scrap 27 10; 4/6 O. 4} per Cent, Cum. Pref. re 844—914 4 14 9 | Feb, Aug 
Rolled Brass ...............  7id.: Old Brass, clean ......£41 O 0 so 6/0 po pipet nt cum. Sond pere MEN 1p M 2 it 9 | Feb, Aug 
$ t. 4% o per Cent. Deb. Stock (re = an, Jul 
Brass Bheeta.......... e 83d., Old Lead, leas 41bs. owt. £18 0 0 Hts “ee Brompton de Kensington Elec Sup. Ord.|  B)—2 Sito J E y 
Copper Wire......cccccccesesee 104. : Old Zinc *9*oe9*50690092509892*9 £16 0 0 5: 3/6 ` Do. 7 per Cent. Pref dede ise ee vale T ES NIE —8k | 4 0 9 | Mar, Sept 
pes ton. | Holiow Pewter......... £170 0 0. a 4% ae Pe m po vi a D Stck. m | : : 3 June, Dec 
: fo > 2/6 | aring Cross ( n ity p = Fab, Au 
Coppes Sheeta............£86 0 0! Block Pewter ............ 2A ^ ^ 28e Urren Pre does 4 E500 EP Aug 
English Lead........»..- £19 15 UE Gun Metal seereeccereesve £) St. 407 i Do. 4 per Cent. Deb. Stock (red.) ence 90 —92 i 4 7 0 ' Jan, July 
St.i 4494. Do. 4} per Cent. Deb. Stock (red.)...., 109 —102 4 8 3 | T 
2 EEE ad — - - LLLA 5 2/3, Do. City Undertaking 44°% Cum. Pref. 3-4 512 6. Jan, July 
" 5.20 | Bur su d e E TUM ade ndi cos | A x o | March 
t. 440 o per Cent. De tock (red.).... pers June, Dec 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. | st nts | Chiswick Elec. Supp. Corp. Ist Mort. Bb. B7 90 S 0087, 
10. 6/0 | City of London Electric Lighting Ord.. 151—162, S11 O Feb, Aug 
r^ _ AGGREGATE. f 10. 6/0 | Do. 6 per Cent. Cum. Pref.......... : $—135 4 9 0} Jan, July 
Week 3 Inc. or dec. _ Ifi st.) 5% | Do. 5 per Cent. Deb. Stock (red.).... 116 —122 |4 9 0, June, Dec 
LINE. ended | É | (a) iNo. . of Amount |... Iné or dec. || St. | 419, Do. 4 per Cent. 2nd Deb. Stock Ue) 99 —101 4 9 0! Jan, July 
« "weeks. guns] 10! 5/0 | County of London Elec. Supply Ord.. 11$4—12 ' 5 8 O) Feb, Aug 
: pu. £o d Stel diu] Do. 4i per Cent, Debs E 1024—1044] "a fu 
tlon... Nov. 5 1513 + 74 ¢ 38,605 + 2, St. 4 Do per Cent. Deb. Stock (red.).... E an, July 
AAA: e...) 5» 4 59167 | + 8362 44 2436198 + 193.217 | St. ‘fe? *Do. Second Deb. Stock......... ZR —99 | 411 O0 , May, Nov- 
Ashton-under-Lyne...... „ 8 £441 + lIl 33 | 15248 c 1, 3 Edmundson's Elec. Corp. Ord............ =f T | June, July 
Ayr Corporation ........ , 8 239 + 19 25 11,511 + 5 6% | Do. 6 per Cent. Cum. Pref.. e| 4—4} |617 0 | May, Nov 
Bath Electric Trams, Ltd. , 5. 825 + 99 45 43.955 + 5. Do. 6 per Cent. Non-Cum. Pref. .... E i | .. i - 
Birkenhead ........ » 9 1228+ 8) 32. 41,679 + St, 4j°%| Do. 44 per Cent. Ist Mort. Deb. (red.).| 80 —83 | SEO Jul 
Birmingham Corporation . 4, 8.12314 - 1259 32 , 373,887 + 5. 3/0 , Folkestone Electricity Supply Co. Ord...|  4i—4£ | 6 4 O | April, Oct 
Blackburn Corporation ..; ,, 5. 1219 + 123 32 090 + 5 2/6 | De 5 per Cent. Cum. Pref...........| 48-4 | 5 2 6| Mar, Sept 
Bolton Corporation. ee " 9 2,585 + 55 32 , 88.245 + St. | 4495| Do. 4% Ist Deb. Stock (red.) ........| 89 —91 1419 0) Feb, Aug 
Bournemouth Corporation » 5: 1,795) + 174 83) 70.654 + S 4 | Hove Electric Lighting Ord........... 7§—8} 51 O | April, Oct 
Bradford Corporation ...| ,, 8 5581 +  118| 32 ! 191,968 + St. | 449; Isle oí Wight E. L. & P. Co. Deb. Stock.. 87 —0 15 0 0 is 
Brighton Corporation ...|  ,, 9 877 | + 26, 32 | 38037 ‘+ S| 4/0 TKensington & Knightsbridgs Ord. .« ce 74—8 913 6) Feb, Aug 
Bristol Trams & Carriage | „ — 7| 7,719 | + 1,145, i44 | 369,323 1+ 5 6% | Do. 6 per Cent. Ist Pref.......... . E- —St (514 0 | Jan, July 
Burnley Corporation... , | 8' 1,593| + S?j .. : St.| 49? | Do. 4 per Cent. Deb. Stock (red.).... —9 |4 8 0 x 
Burton Corpora tioa EU, s 9 268 | + 13! 32 9.403 + St. | 4% | Ker Kensington & Kngtbg.Co.& Notting Hill 
Bury Corporation ........ 4, 9i 1,2938 | + 19, 33 43,984 + Co. (Joint Station) 4?5 Deb. Stock (red.), 87 —90 |4 9 O| April, Oct 
tta TramwaysCo...|  ,, 8 | R65,104 | +Rr6,182 gee Hi i St.! 4 Ad Kent Elec. Power Co. Irred. Deb. Stock..| 74 —78 |515 6] Jan, July 
Camborne-Redruth ..... M CT M d E 3 S or 3; 1/6 | London Elec. Supply Mods rer ee 1$ —1$ | 410 6 | Mar, pt 
Cardiff Corporation...... Oct. 25 2,579 + 271 39 83,174 + 9, 5. 3/0 | Do. 6perCent.Pref........... eese . 4i-—5t | 517 O| Mar, Sept 
Central London Railway. Nov.: 8 5,120 + 449 45 , 2174600 + 6, St. 4% i Do. 4 per Cent. Ist Mort. Deb.......| 89 —92 !4 7 0 | Jan, July 
City & South London Rly. 5 8 2,7097 — 433 45 125.047 — 12 5 2/0 Metropolitan Electric Supply Ord....... 3t —3i | 517 O| April, Oct 
Cork Electric Trams Co... , 6 488 + 15 44 | 2234] + 5| 2/3 | Do. i! per Cent. Cum. Pref.........-- 4t—4$ , 417 3| Jan, July 
Ól-erseexescesssrse, Oct 3l 1584 — 115^ 39 51,581 — St. | it Do. 44 per Cent. Deb. Stock Ist Mort..; 96 —99 '4 I1 O | June, Dec 
*Derby .....ccececesees Nov. 8 939 + 63 132 , 31.860" + St. | 34°4' Do. 34 per Cent. Mort. Deb. Stock(red.)) 79 —82 | 4 5 3 | Jan July 
Dover ration ......| , 8 211 + 9 32 , 8508 + St. | 44°: Newcastle & District E. L. 44 Mt. Db. St.) 82 —86 |5 4 3 és 
Dublin & ucan Rallway T 7 117 — 2 8: 2.900 — x 6% | Do. 2nd Mort. Deb. se tees e ees aee 99 —G3 6 9 21 s 
Dublin United ......... . » 7 4901 — 562 45 246004 — ll. 100 44%, Newcastle Elec. Sup. 44% Ist Mt. Db.. 964 —98} | 411 3 | Jan, July 
Dundee Corporation ....,  „ 5 1324 + 155 25 33.305 + 100; 5", ; North Metro. Elec. Aid "Sup. 5 Morts. . 99 —102 .4 18 0o! is 
re Ham Council ...... » 8 969 — 67 732 | 32,645 — t. 6% | Do. bu Sanh oh SI A resape irn 105 —103 | 513 O | April Oct. 
SG eo Re 36.4 — i 8 272 | + 33 | 332 9,334 + 10' 6/0 Notting Hill EE. Co. es ‘Non. om, Pref. 10 —10$ '51li 6 Ms 
Er Corporation .....| +, 7, 319 ! + 24 32 | 43,440 + S| 3/0 | Oxford Electric Ord.. va c es 6 —6$ 15 8 0 March 
Glasgow Corporation ... 8 2200691 + 1,485 45 | 466,200 i+ 144 5 2/6 | Do. 5 perCent Cum. Pref. laea. 44—53 | 413 0O/ Mar. Sept 
Glossop Trams ......... » 8 | 1160 — 4, 45 5,82 + St. ! 49 Do. 4% Deb. Stocks dures ee... | 85 —89 | 410 0 " 
Gloucester Corpn. ....... : | is edo o [jo€ 5 5/0 | St. James! & Pali Mall Elec. Ord........| 8]—9P | 9 8 O| Feb, Aug 
Gt. Northern & City Rly.. v p. 4 a I M | a 5, 3/6 Do. 7perCGent. Pref.......... ee 64—7 5 0 0j Feb, Aug 
*Hallfax Corporation ..... 4 2,192 | + 265: 31 | 68.114 + 2.335 » 34°5. Do. 3} per Cent. Deb. Stock (red.).. 821—854 | 4 2 0 | Jan, July 
Hastings Elec. Trams Co. 5 5 834 , + 53, $45 99.8000 + 3,506 4, 4/4* | South London Electric Supply Ord.....| 2]—34 | 617 6 April 
Hon Kon sess) » 8 $12313, —$1,602 $45 /$476013 |+ $21.310 | 5% | Do. 5% Ist Mort. Stock (red.)........ 96 —99 |5 1 0 2x 
Hud ersfield Corpn. — ae 8 2.022 | — 5: 32 | 68,833 + 4,356 T x South Metro. Elec. Lt. & Power Co. Ord. —h T Feb, Aug 
Hull Corporation........ s j^ 25x. 0 ; TN is | 1! 0/823; Do. 7 per Cent. Ist Pref ...... seceee] 16,—15:6 2 0| Feb, Aug 
Ilford District Council . » 8 445, + 76 32 14,5837 — 1.183 || St.| 44%] Do. 4ł Ist Deb. Stock (red.)........| 93 —96 |413 9 | April, Oct 
Ilkeston District Council . 2: 5 127 , + 17, 32 | 439 i+ 3 .. | Urban Electric Supply Ord............. &—5 bx April, Oct 
Ipswich Corporation ....| ,, 8 337 + 22 32 15.597 + 5 5% | Do. 5 per Cont. Pref. «iis esce rea 24—24 , 9 4 C | April, Oct 
[sle of Thanet Co. ... » B 3o4 ! + 23. j6 ; 2,528 + St. 43%! Do. 44 per Cent. Ist Mort. Deb.. 83 —8 |5 4 6 April, Oct 
Kilmarnock Corporation . " i 8 153 + 6 .*25 4,549 + 5% | Uxbridge & District E.S. Co. 5% Db. St. 96 —98 | 59 2 0 " 
Kirkcaldy Corporation .. ee prep en - TES e ; 6d. | Waste Heat & Gas Elec. Gen. Stations..| 1.4—1 , , 611 0| May, Aug. 
Lanarkshire Trams Co. ..|  ,, 6 1,851 | + 283, 44 | 75.797 4 9,625 ' 5/0 | Westminster Elec. Sup. Ord............ 81—8i [514 0 Mar, Sept 
Lancashire United ......, , 5 | 1610; + 2% 44 | 68930 + 83i , 2/3 «4 per Cent. Cum. Pref. ........| 44—5 |410 O Jan, July 
Leeds Corporation........ „ 8| 8,009 + 287| 32 | 260,797 .+ 17,278 
po z poration eee] » E gree | + 222 PEE 120,082 pa 11,742 
rporation sesse! , 6 +  68,* 9.921 . 
Lincoln Corporation ...../ „ — 8 | 192, tgs? | 32 4373 + Electric Railways and Tramways. 
els rporation ...|  ,, 1! 13,026, + 855 $44 | 565361 ‘+ 43.13 
lOverhead Rly.) "9 | 1669| 4 701 45 | 77176 + Séll -. | Bath Elec. Trams Pref. Ord. ...........| hfe . April 
Llandudno&ColwynBayR.| ie a7 162 | + 3: 49 | 17,211 + 1,459 0/6 | Do. 5 per Cent. Cum. Pref...........| &4—:* |6 8 O|Jan, July 
*London County Council .| Oct. 23| 41633 | + 335 30 1277144 i+ 18/539 ts Do. 44 Ist Mort. Deb. Stock (red.)....| 70 —75 | 6 O O | April, Oct 
London Ele. Ry. Co....., Nov. 8 14.370) + — 29. 45 | 699755 + — 83) 44°; B'ham Dist. Power & Trac.4j IstDeb.Stck; 85 —83 | 5 2 0 | Jan, July 
London United ........ n 7. 06043 + 5539: 45 | 284551 + 5,404 4% | Bristol Tramways & Carriage Ord.......| S$—St | 611 4 eb, Aug: 
Lowestoft Corporation sl » 8 190, + 24: 6 1122. + 4% | Do. Cum. Pref... .sssseseveceeeee{ 10417. 514 0 
Maldstone..... —— : - "ONG WI ON ME . % | Do. 4 per Cent. ‘Debs... UN 100 —102 | 3 18 6 | Feb, Aug. 
Manchester Corporation -| E 8' 17.110 + 203 32 595.233 + 28.552 RE BritishElectricTraction6° ort. Or Dionem l1 —13 oe June, Dec 
Mersey Railway . - 5 8 2.191 , + 32 45 103.657 + 4,856 m Do. Def. Ord. St.... Sada 4 —6 jd ; 
Metropolitan Dist. Riy...) , 8 13455! — 179) 45 | 581992 + 17423 % | Do. 6 per Cent. Cum Pref...........| 86 —82 | 6 IS 0 | Feb, ` Aug 
Nelson Corporation ..... | »» 8 178° — 13, 32 | 6.832) + 383 £3 Do. 7 per Cent. Non Cum. Pref.......! 48 —5] 617 6 E 
Newcastle-on-TyneCorpn. ,, 8 5012, + 497' 3l 155.922 + 14,583 5° | Do. 5 per Cent. Perpetual Debs.......| 89 —92 |5 8 6: April, Oct: 
Newport (Mon.) ........ D wu dB 781 | -- 8) 32 ; 24749 + 2016 44%; Do. 44 per Cent. 2nd Deb. Stock......| 75 —73 | 515 6 | May, Nov 
Northampton Corporation| v tg 545 + 32 322 18,898 + 1,288 3°, | Central London Ordinary Stock........| 61 —69 | 411 O| Feb, Aug 
Oldham Corporation ....; „ 9 2.74 | + 157 33 73.379 + 4.999 4% Do. Gtd. Assented Ord. Stock ......, 78 —80 /|5 0 0 2 
Perth (N.B.) Corporation. n 5 16) | + ld 25 | 4.651 ‘+ 215 492 Do. 4perCent. Pref. Stock..........] 70 —75 15 6 8 Feb, Aug 
Perth (W.A.) Elec. Trams. s ANE - ^m » i 4j9?4| Do. 4 per Cent. Pref...... 103 —105]4 5 9 ka 
Portsmouth Corporation . - 1, 1982] + 12 31: 74,929 + 4,646 % | Do. Gtd. Assented Pref. Ord. Stock.. 81 —83 1416 6 aa 
Preston Corporation ....| ,, 5 8535 + 55 32 | 2865) + 1.82) 2% | Do. Dzferred Stock.. 69 —65 |3 1 6 Feb 
ftne Dad Corporation.) , 5 = 1,226) -+ 223  j3l 31,539 + 7,652 430 Do: oe A tei Df. Or Ord. Stock.. | 2 ar 2 A an 
d Corporation .... " 0) : : 5 ^ ]63, 315 yA O e 2 — eb, 
Sana e cope d. aet NI. Morus eue o S 56, | City & South London Rly. S per Gent. b, Aug 
Sheffield Corporation .....  ,, 9, 7.263 + 298 133 | 249,134 + 22.351 Pref. (1891)...... eec o s sS | 96 —98 5 20; Feb, Aug 
Singapore Trams ........ „ 8 $12,035 --$1,558 45 $533,389 |+ $70,167 | 5% | Do. (18960... nnne] 96 —98 15 2 0) Feb, Aug 
Southampton eereveavece . "T ee : oe es | ee St. | 592 Do. SS a el one TE a. 95 —97 5 3 0 , Feb, Aug 
Southend Corporation ..|] ,, 5 755 | + 194] 32 | 33.176 [+ 5.224 | 5% | Do. (x esxw|[ 95 —97 |5 3 0i Feb, Aug. 
St'lyb'dge,Hyde,&c., Jt.B. 5 8 726 | + 16 ;32 ' 25,822 i— 4,857 | 4% | 1Do. per Gent. Perpetual Debs.. eC 99 —92 | 4 7 0, May, Nov 
Stockport «i.e evoasi sos T is su se is | is 10' 5/0 | Gateshead & District treme Qid, cci 11 9—9} |? 7 S - 
Sunderland Corporation. «| " 9 1,294 — 38 32 47.122 + 4,894 [| 10 -| Hastings & District Elec. Trams O-d.., : s-— 54 | 8 0 O! Mar, Sept 
Sunderland District .... 4, 3 53) + 70 l 55) + 7e | 1'7;d' Do. 6% Cum. Pret .......... suus. —] 1714 0 | April, Oct 
Swindon Corporaton ....| ,, 5 162 + — 11 i3 .. 5312 + 3e0 | 10 49, | Imperial Tramways Ord. ..... . PERS (0301 s | Mar, Sept 
Tyneside Tram. Co. s.s.. ,, 5 437 + 36: 19 10.139 4 ' 697 | "as 6% Do. 6 per Cant. PTA Lou........u] Of—2% 1818 O | Mar, Sept 
Wallasey Corporation....| ,, 8, 1,094' + 6) 132  423l6 ‘+ 3,811 [ St. ‘| Do. 44 per Cent, Debs... sse er 5... 763—771 | 5 16 0 | Jan, july 
Walsall Corporation se.) , 8, 632 + 51) 45 282010 + 2013 [|| £5! 2/5 L of Than:t E. T. & Lt. 5 per Cent. Pref. 24-24 1514 0 | Mar, Sept 
Warrington Corporation. . is 6 413 + 7 32 14.109 + 47) [| St.| 495 | Do. 4 per Cent. Deb. Stock.......... 3 —78 | 5 2 6, Jan, July 
West Ham Corporation... ,, 6; 2,753 + 244 E 85477 + 3,172 | 10} 6/0 | Lanarkshire Tramways......... el. uu. 93-10 | 518 9| Feb, Aue 
Wolverhampton Corpn...| , 5  106l + Bf s se | f Sr 5% | p. MES Cn a gu LisnDeb. Stk. 2 m | e 3 s Jan, July 
. ee b 5 la t. 4? cn on ectr if 2 oc *“@eerscens — Fa 
Yorkshire W.R. Trams ic sas 9 1,557 + 226 45 65,335 + 7,069 | | St 3? | Do. 4» Cane Prof. ah aca $83 | 
SPERM Ll : PR = 'St 492 ; London United Trams 4?g1st Mt. Db. St.} 57 —el 611 0| Jan, July 
(a) These comparisons are with the corresponding period last year. —* Partly electrical. St.| .. | Mersey Con. Ord. Stock........... ess] 4 —6 et Feb, Aue 
$Minus2days.  $ Minus 3 days. i| Plus 3 days. € Plus 2 days. St. sS Metropolitan Elec. Trams 44°% Dep." Stock, 82 —36 ,5 4 6] Jan, July 
| St. | 5 . Do. 5 per Cent. Db. Stccx......- 8: —89 |512 0 
ye e eter Railway Consolidated. of 33}-23} | 4 4 OJ Feb, Aug 


BRITISH ELECTRICAL FEDERATION.—The traffic receipts on the tramways and railways 
owned by the companies included in the British Electrical Federation for the week ended f 


Oct. 3l were £33,721 (increase £2,233). 
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The omnibus rec2ipts were £12.21) 
Upon such of tne ao as were working both last year and this year tne] 


(increase 


-4 


* No allowance has b»sn made for accgu2d interest or redemption. 


271 


ELECTRICAL COMPANIES’ SHARE LIST. 


t Ex Dividend. 


(wg oe 


I 
1 


e REN 
- 


Ibs ELFCTIH IC1AM, NUVEM EK 14, 1913. 


$14 


^ | Rate 


ELECTRICAL COMPANIES' SHARE LIST.-—Continued. 


“A |Last 
e! Price * 
E NAME wad, [ram | gare | 2 om 
Se a eh So OV: 12 | Yieupep. UB. A Divs NAME. | Wed., 
" Electric Railways and Tramways— Continued. e sal [| | — — -| Now i2 |Ymıogo| Dow 
&R Metropolitan Rly. Surplus Lands Stocks. 58 —0 |4 TERN | $pnone;, NN ry 
St. 5S E ce ue ene «aa Eae cs 8-80 |4 7 6 EIE: A "d 2s Amet Telephn. & Telegh. Cap. St.. 125 —125 £ s. d. 
$t n de cde i THe 4 9 9) Fob, Au |i 4 ol Trust $1,000 4 per Cent. Bdx| 89 —92°14 7 0| Jan,” 
$t. Do. 3j per Cent. Debenture Stock...) 8j —85 4 3 Qi Feb Q8 7 St. 5% xx] qu 4 0 o| Jy 
RI liero Daea ES | oe l4 8 0| fm Jos dese eu Toenho Ma do MED sue 192 10 416 0 | Mar, “Sep 
‘St. | c way Ord....., 271—280 | .. » July [++ 595 | Cusan Teleph a 500 i 
Se E E a a 15 8 6 EE Aue | 1975 tate vide Tepos Oo ie pd TENA 
Und. Elec. Rlys. Co. of wit E | | i P -..9 per Cent. KOREA C — Nov. 
ae " | a : Ld Cent "Conso. Rent charge é9 m | ^ A : | Feb, Aug E AE Mui fr York Telepbone Ca. 30 yr. ‘Bada. ; E 9t din 225 d May, Nov 
) E n i i i an, E $31 AXI e tote WP ETERNI S qe mbi eoe emi oe 
et : | Do. Guar. Stock 4 pe Cte | E a '4 3 3 | Jan, jur s re tDo. “e per Cent. Cum. Pref........ es lġ—-liė : 1 d April, Oct 
Bt ae , Ds a Per cent Pep. Deb Stock’ 112) 136 —139 |4 & 0 Mer, Sep di NS h. Co, of Egypt 41% Db. Stk (red... = [i1 D ja y 
i] Sid. | Potteries Electric Traction Ord. 2222222. | 92-4 i4 5 0 ey s 3/0 United River Plate Ord’ I to 270,000.21: e E $12 9) Jan, Jay 
sll OfS,| Do Sper Cent. Cum. Pret *—* |8 0 0| April, Oct | St, 4j 5 per Cent. Cum, Prof........... 5—54 [d t 0|, July 
| fe: s, Me pe Cent. Deb. E gx rv 9 | Feb, Aug | A Do 44 Deb. FARRS ;| roii HAE. jue De 
:St.| 49, , pet Elec Trams & Lte. 6% Cm. Pref. — 41—1 | 8 ay, Nov | Fi dioc 
. 4 per Cent. Deb. Stock... E 0 0 .. inancial Inve; 
" Undergd, Ekee PR deu oe uo si | 511 0 | Jan, July B | 3n ac Cen. investment 8% Cur, Pref. 3i 617 0 
bt. y Do. od om A ee MOM i —100 4 79 0. . 10 3/0 | Do. eee eee Trist areak eade 102—114 | 5 6 61 Span 
6 Do. 6% In. bds. (with Coup 12) TN 119 2 1570] P. lO 69, | Submarine Cables Tusco" docs 11—12} | 4 17 0 | SpDcMr]u 
1/6 | Do. 6 per Cort Elec. Trans, Ord... j iL. ` 614 © | June, Dec | veep 121—124 |417 Oj April ct 
8.144% | Do 4j per Cont. Ist Debs LLL ^ Bie | : EM Ra p bali i d 
«9609009926 4 3 an, ' L] ramwa &c. 
| Electri " | J July : 2/9 | Anglo-Argentíne 595 Cum. ciet. ese] 4-4 
c Manu'acturing, &c. | | st. | 4 Do. 54% Cum. 2na Pret............. aaan |O 2 6j Oct 
St */5. | Anchor Cable Co. 44% Deb. St kas | St. 4 2, Do. 495 Deb. Stock "T **2925c00252906 8e» —1} 2 ; 9 Ie July 
l| MA: Aron Electricity Meter Ord -se...i ACH Sa 0 07 Stich Do S Da sue ur 2 [410 6 rem 
400 s | Do. Piura oe —— Seats Seas | “h— dH | : H X F u^ 5% | A Auckland Elec. Trams, 5% Deb. (red.).. cit 108 419 6 is 
1 | Automatic Teleoh e Mei UH PIE 82 e |518 0 pril, Oct E /0 |tBrisbane Elec. Trms. Invest. Ord.... 71—71 417 O| Jan, Juy 
l 1/4‘, ‘ab tock & Wilcox one Mie nA Ca F lá—l& 5 1 6 s 2/6 "o 2 percent. Cum. Pref£..........| 4i 536 May 
I of HOE Urbes exieveeieeus | 2;—39 ^! 5 6 9 |A i : Abo) Do Bevis 4j per Cent. Db. Prov. Certe... 93 —I01 4 I 0 | May, Nov 
E | Yon Tad sy ein eee ere pril, Oct Sele | Do. Pet Dur Kl Riy. Db. Ord.....| 115 —12) iis cur qur 
, » Oper Pret ctcvees eeu ; 9 18 0. St. | 59. ao Cu P AS eee 102 —107 : 
Bt H Do Hoer Cone Ist hiore Debr ized): 108 ha 112 O| jue hiv o Ak BE Gece Eat fer Sige co 2-82 21 O) ju. Ji 
x of British LM at Deb Stock LE | 4 14 8| Jm, July 100, 4149) De. Vancouver Power Debe.ee ss... 100 Zioa |4 6 3 hor es 
'n-H | 5 6 6 vi e : erp. Con Sti: » July 
3 e; yu: Westinghouse 10, 44% ist Met .Db.' 92 —95 | 419 0 | Map E; Buenos yres Lacroze Trams Ist Mt. Db. 38} —100) E NS è 
Bele i% po 6 per Cent. Prior Lien, Dbs. fed gre | 20 Feb, AU : uf Deb. prd Port & City Tram, lst eit | Mar, Sept 
4 per Cent. Mort. Deb. St 4 = 516 6 ae S ye, Calcata Tame ee a na 87—91 
IW Ginna ete Rites sic E Piece [sie EATER Gur o 4 $15 olma Sa 
» bd o | : $ of ‘STK ed 12 ee eas , 
$t uo Do. Perpetual 2nd Deb. S Sae | 354—404 11 2 0 | Mar, Se 1, Ho) CO: pth% Ist Deb. Stock (red.)......| 96 I5 Hm O Jan, | y 
$ j " f callender’s Cable Con. Ord Sea eie 23 —27 l6 13 0 | ins t 5 1/3 zd odds Tra m Shares a aues e s e SUR e D Ios TRENT. 6 | 0 Jan, uly 
PIE MCI p oo let tbr 610.0 Jan uy [St 4% | Do. abbas 5-58 |413 0 FM AN 
LIBS cot Af Per Cent. Ist Mort. Debs. (rej 96 —9) 0 | Q July [>t 5% ‘tColombo & Ltg. 5% ist Mt, Db. 92 —97 |4 3 0| June, De 
Stuki Do. p per Gent. I1 Mort E Deb (red) $3 5 io 0| Nov May E Macer Ton Mt. S% SL S 88 —32 |5 8 6, May, No 
- —105 ! i L à UP. DCS..... eon 
| ih Poeier Electrical Co. Ord M 15,5 9 9|Feb Aug 4 100 5% Hone Kong “tram oe ee 944 —98i | 5 0 6 Feb A 
. 6 per Cent Pref... sisi. -H 2: » | ore Elec. ‘Trams, St 225522177 | 
1a ne iamue DE dogi a gg Bremen Eu MNA 
li .-. Dick. Kar & Cn CHA t! ee 63 —68 St. 3% Do. 6 per Cent." B" tock.. SH OQ Jan, uy 
Oi. Do. e per Cont, Cum. PL LL Zi sequ, |>} OA] phon is Teo ri 1310 9 Jan, Jur 
Bhar Ealson & Swan United ("A" Sk (63 pd! ish 7 9 0| Sept St. 3% Do. F AE Ba, dh $120 Ja, uy 
O, . al eB550«e250660202a920022»929 ee : 5 3 . 2 9/9. . ?, 
S| S% Do $ per Cent Mort: Deb. Stock isi LS RAPERE TIO Den Soak Om Preto 517 0, Mar, z 
1| 5% eb. Stock...... 63 —68 une, Dec i Manao* Trams & Lt. Co. 59; pos nae ne 417 0! Ja, J 
i| 2%» Do. ? per Cont Cum Pref neate iris OUT 7 Z Qj Mar, Sept [i5 595 | Manila Elec. Ry. $1,000 Geld Bonds. $12 0 | Jan Jur 
St | 4% | Do. Cent. Per Ist Mort. D ebs.. H —là 611019 July l $1 tMexico Trams. Co. Com. St.......... x E E uN 
KP mtr ES METERS | i00 8% | Do. 6% SOE Mo Mrt. 5% Gold Bas... IHE ma S 
ene AP Mort DL e et | ES 51 , ° o yr ort. Bds............ : , 
E: | i rens pr eus SE E a 8 IE Dee e thoes, ORO Cone eee 
seeseere — , os. to 2,000) . . 
mí eu, DO. $i per Cent. Pref... 2 —B3,5 6 0) Feb Aug | St | 442%) tDo. — do. (Nos. 1 to 4,60 e Dres c 
10; Sve. India Rubber Cr Ist Mort. Deb. Stock. .' 191 — O | Feb, Aug 0/7: | Perth Elec. Tr Or Jhsecsess 411 0 is 
t. P 317 9 ams OM een cet. os 
3B d | Bo $ per Cent Cum adem (Tune E E Feb, = Ve “cum Pt lec. Trams, & Supply Co. 6% cies Mae: 
per Cent. Debs. HN e » Aug je. | uu CUM, Phessssseeeeeesesesesneennne - 
1} ++ ` National Elec. Construct On. e 9% —9) j4 | 0| A rl,” a sr E Do. 44% Ist Mort. Deb, Stk......... 56 6| Jan I" 
1 eo ardsons, Westgarth & Co, TET i—i n ' ^ i5 lj iS) Janeiro Tram, Lt. & P. Co. cessa 411 0 Jat us 
PUPA 6 per Cent. Cum. Pre. enu] Xo aon | AC 100 5% 30 yr. Gold Bnds. ........... "ca 
o' Do. 4 per Cent. Perp. Deb. Stock. . zc -. | ee May, Nov 100; $24 Sao E t. Büds.:io sees. uie S11 0 Jun, Dec 
12, 12/0 Telegraph Construct er Cent. Cum. Prol.. 44-8 7 9 0 Jan, July [i35 | Do 5 per Cent. TAM ek Z 
ph Construction & Maint oe St. | 54 UB er Caent ai ee NA E 4:9 0 Dec 
4400 ntenance..' 37 —39 0 Cent. Pe 9 June, 
UP vic : Vicars 4 per Cent. Deb. Bonds (1909)... : (E ee : : ? Mar, uly 100' 44% d d on TAA a De E 4 i8 0 me 
| 5 per Cent. Duo Preference. . (0058512 6 E 
& sb Be ` De. Sper Cent. non-Cum. Preferred... 39° —1% 415 3 2s Colonial & Foreign pid SEP y &: 
n if | Do. 4 per Cent, Ist Mort. Db.Sk. (red) 96 —98 | 4 7 0 pus" 5| 3/0 | Adelaide Elec. Supply Co. 6% Cu. Pr. ai- $e 
H^ Do. 4j per Cent. 2nd Mort. De». (red.)' 10 -98 |* 1 6 | June, Dec St. 5% | Do. eb. Stk u i—5b |517 Mar, Sept 
K: i Do. Ap per Cent. 3rd Mort. Debs. Scrip. Do 5 3 june, Dec E on Bombay [xu & T. p? 5 Cum. Pref. .... doi 3 h E 
" 6" Ming t & Robinson 1 cum Fie Ts 149—150 (2 12.0 i 00 82° Eu ag esu Deb. Stic. (red) .. 814 0| Jan Jal 
a B a au as si dore | . 5 56 [Calcutta Elec Suo E Deh Stock.) 96 —9 |5 1 » 
| MEOS 55—60 |613 6 May, Nov | igs) 2% | Be 5% Cum: Pref GM eee ions T ii 
x a P. «*0*«e625202*90960226G*06099 ee 
119) 30 P | Am Amazon ieri pis | 100 $12 | Canadian Cen. Ele se, Co, Com. Stes i mile 80| 
ih Ears eee tertii] ge mii | $10 1| June Dec 100! $34 | Do. 7% Cm. Pt, Stock..... soin? 2122 |515 0 x 
3 1S Anglo-American Telegraph Oráj.::::1..| 3 es à 3 0 jen" Juy 7 pow, Electives alll Coal WSK 
$t EIS Do Doug lo ecce DM Ook 514 0 EC | St! ur Elec L Power of Baltimore St 10? —H0|8 9 0 mand 
St 4% | Commercial Cable 4 per Cent. Deb. Stk. A eae D MEAN | hio T Do: e oo Gin Mo eres use 10 —112/ 5 7 0 ii 
10! 6 6/0 Cuba Submarine Ord... 981/418 9! Apso |<. | EI $1,000 Gen. Mort. 4j% Gd. Bas .:| 94 —96 |413 9| + 
10/0 "Do. Preference 10 per Cent. e| 8—9 610 0 | Feb, Au AEZ ec. Development Co. of Ontario $500bds 934 —95 8 3 . 
9 D, a Reference IQ per Gent..........| 14b-Ib| 611 O| Feb) Aug | | ^ | ist Mort Deo St. eon 5 per Cent s 
5 5/0 | Do, 10 per Cent. Cum Pre....::.:..| SE 619 8| AP Get | 1! oret Indian Elec. Sup. & eere] 874—304 | 510 0| am Jur 
10, 4/0 'tDurecr United States Cable... XUL do ur Deed | April, Oct Indian Elec. Sup. & Trac. Co... LLII]  &—H | 4 310) ay 
400, 48% Direct West India Cable 44%6Rg.Db. ‘itd! oS —1o |; 14 8 | JaApdy.O | 1 07 eo Fie eet a Orde.) ey 9 | May, Nov 
n dínary. € seeers eceeos MS TM une, i - e*o*5e.(02608*9 _— 11 14 6 
"$t.|176' Do. Sk per Cent, Pref. Stock... (120 —12 5 8 3| JaMy,Jy,0 se nd fiche oe E Cres. Cab Stes: iai —i$ | 3 13 0 = 
St} 4 | tDo. 4 per Cent. Mort. Deb. Sik. fedi) wo 9o 14 19 9 2 My, ]y.O '5 .. | Madras OS BS Gold Bnds ......... ...| 1021—1044| 4 15 6 . 
10; 2 pam tension .........,.. us ILI 14 2 6' May, Nov [St. £4 | Melbourne ES Co. on sce 1£—1i 7° : 
stj 4 | Do. r Cent. Deb. Stock......... TE M. Ja, Ap, Jy,O 3/6 P ger C ORE. Ord. $t .:::::| 153 —158 | 6 6 6 " 
10, 5/0 ' GN. (of penhagen) Witn coup. N3. 2..| 3J4—32] ' 4 3 3 Feb Aug |St 5% | Do 5% ist Mort Pref. - T Si—e&à | 515 9|Ja» July 
25! 12/0 tindu-European ............... N»2e| 328—206 2 6 | Jan, July [|.. 5% | Mexican Elec. Lu co. Stock - 103 —106 | 4 14 0 = 
AX) 5% | wackay Companies Common ......... E pd | 911 0. May, Nov | St. 1 G:ld Bonds SUE Co cede 1st Mort. 
100; 4% | Do. Preference ........... esee. 67 —7 518 0; Ja. Ap,Jy.O |St.; $1 | Mexican n? ra ie a og eae | 62 —67 |7 9 0 an 15 
di ope Maronis peels T S 3% nM ? Dp. D CASU St. j|! Do. um. Bee Com. St.... 2 =n 8 o ? v AP Nov 
s . artı Tel. eesocsosnnoso 52^ | pri 100, 5% Do. BUD I IPMGEC CI a , 
403| 4% Pocitc & Europ fel 4^20uar.Dsired), 94 3 | 21° 2 100 5% Po, ima Mort Gai Bonds... e| 71 —76 | S11 @ | Feb jo 
2j Us hckr tof America, jesse esee | id-cial4 2 g | June Dec 109 $2) /tMontreal Lt, Ht. ea Mote Dist) A cis |g 2 0| f Mn AN 
per Cent. Deos. ...ccecececess t.| 979 |tNorth ) = : 

10 10 West India & Panama . CAVE A 232, : 2 6 an, uly St. £19 Riv Dc. Power & Goal 5% Ga Bane der 12 0 Ai il 
[0| 6/0 | Do. 6 perCent Ist Pref.....ccccccc| 4i | 517 9| May, Nov [Se] S2 | Be $percent. pon Cam. Per sil 95 —i4 | 51 0 7 
Ai co) Da «6t Ad Pol na | et or o | May, Nov | St |5, | Do. 5 per Cent. Deb. Stock... || 22,—104 |315 6| Jas July 
00 $ Paier r Sent Bebe) a ols 09 m jay ie 4g "Do. Spe Water & P. Co. $100 Cap. St. i 138 183 ^^ july 

u estern vcecoonecoso lz ~13 , eo " r Cent. $500 Bonds di..oscecous PEN 4 13 6 jan 
: $t Aus Mere nb Deb. Sinck (d 17... Bs: 4353 |o oe St. Do. |i per Con. Mt Db, Sts... 1001 —1021 476 - 
E lan Telegraph Fdg.&R.E.Bod, 92—35 414 9 l 'y a Toronto Power Co. Co. 4b% DB. St... .+e0-e| 92 —l 410 0) yay 
x . as 62 08 eb 08 —. 6 
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NOTES. 
———_+-_— 
The Opening Meeting of the I.E.E. 

THE benefits which in years past members of the Institu- 
tion of Electrical Engineers were told they would enjoy when 
they became possessed of a home of their own included 
experimental lectures delivered by eminent men. When 
then at last the home became a fact the lecture theatre was 
provided with suitable equipment for the supply of con- 
tinuous and alternating current in many shapes and forms, 
and every other preparation was made to render the carrying 
out of this work as easy as possible. We must, therefore, 
suppose that the reason the delivery of such lectures has 
been delaved so long was either that the lecturer or the 
experiments were lacking. Considering that the electrical] 
engineering profession is exceedingly rich in both lecturers 
and matters to lecture about experimentally, neither of 
these explanations seems very probable, and we must 
suppose that the true solution is something more occult— 
that the giving of an experimental lecture involves so much 
work that it is a task not lightly to be undertaken. Specula- 
tion on these points is not, however, very profitable at the 
present time, considering that the ice was successfully 
broken last Thursday with the delivery of a lecture on 


Second Series (Weekly', 1878. 


PRICE SIXPENCE "3,25" 


Abroad 9d., or 18 cents, or 950.. or 85pr. 


——— 


“ Pressure Rises " by Mr. W. DuppELL, F.R.S. No better 
occasion or lecturer could have been chosen, not only because 
it relieved us from a presidential address of the usual type, 
but because Mr. DuppELL, like Dumas, is never dull. 
Moreover, his experiments have an uncanny way of coming 
off, a matter which adds both to the enjoyment of the 
audience and the sang-froid of the lecturer. Mr. DUDDELL’s 
lecture dealt with some interesting points in scientific 
engineering which are but little understood, and, as will be 
seen from the account we give on another page of this issue, 
he has been able to bring together a great deal of informa- 
tion which has hitherto been scattered. We would par- 
ticularly congratulate Mr. DUDDELL on his water model for 
illustrating the oscillating nature of the electric arc. It is 
small wonder, then, that in anticipation the lecture room 
was full ten minutes before the lecture started, while at 
ten minutes after eight it resembled the gallery at Covent 
Garden on a Caruso night. Representatives of all branches 
of the profession were to be seen, and from the quaint 
ceremony which took place in the earlier part of the evening 
it would seem that the only people who did not attend were 
those to whom premiums were awarded for their work 
during the past session. This, we feel, is modesty that 
requires explanation, for if the Council sees fit to reward a 
member for his labours, the least he might do is to be present 
to receive that reward. One other grumble: To follow a 
lecture with the closeness which the subject last Thursday 
deserved it is necessary that the audience should be com- 
fortable. The ventilation of the hall made this difficult, 
and gave rise to the wonder whether, if gas with its sup- 


posed virtues had been used for lighting, the air would have 


been any fresher. Perhaps some gas expert will tell us? 


Nevertheless, the evening was most successful, and a fitting 
prelude to a session when many interesting matters are to 


be discussed. 
—— een 


The Audion as a Relay. 
In another column of this issue our readers will find a 
Paper on the audion, recently read before the Institute of 
Radio Engineers in New York by Dr. LEE pk Forest. We 
need scarcely say that this detector has been in use for a 


number of vears and that as far back as 1907 Dr. pg FOREST 
obtained a patent for its use as a relay. This part of the 


subject seems to have lain dormant until the present time. 
Now, however, it appears that the author has done further 
work in this direction with very interesting results. Briefly, 
the audion may be described as a Fleming valve with an 


additional electrode (which we may designate bv B as 


"—— ' 


———— —À 
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distinct from the electrode A in the Fleming valve), the 
relay circuit being joined to this electrode and to the fila- 
ment in series with a considerable pressure (15 to 50 volts). 
When electrical oscillations pass between the A electrode 
and the filament there is a marked alteration in the current 
flowing between the B electrode and the filament. This 
alteration is found to be so marked that it can be used for 
relay purposes, the relay consisting of two or more audions 
in series with transformers between them, current from the 
B electrode of the first being supplied to the primary of a 
transformer whose secondary supplies oscillations to the A 
electrcede of the second, and so on. By this means an 
amplification of 120 times has been obtained by using three 
audions in cascade, and the current thus becomes sufficiently 
large to operate a moderately sensitive contact relay which, 
in its turn, can be used to operate a calling device; or the 
audion may be used with its amplified current in con- 
nection with a telegraphone. The latter scems to give 
promise of interesting developments as it provides a simple 
means of recording. For this purpose it has been used at 
the arc stations of the Federal Telegraph Company, re- 
cording messages between San Francisco and Los Angeles, 
but it is not limited to arc stations. Further, there are 
possibilities that the instrument may be used as a telephone 
relay. In passing we must confess we have no affection for 
the name “ audion," to which exception was taken at the 
time it was introduced, and we think that Dr. DE Forest 
might be more generous in his acknowledgment of the work 
bv Dr. J. A. FrEeMING. Our readers generally will probably 
agree that the audion, although differing widely from the 


Fleming valve, is an offshoot of it. 
—P 


The Status of the Engineer. 

In his inaugural address to the Dublin Local Section of 
the Institution of Electrical Engineers last week, Mr. 
G. MARSHALL Harriss gave some interesting details of the 
way in which the medical profession many years ago raiscd 
the status of its members and excluded undesirables from 
its ranks. The obvious deduction is that electrical engineers 
should go and do likewise. Now, it cannot be denied that 
at the present time the electrical profession and industry 
are much too loosely organised. It nominally contains 
within its ranks many who are not engineers at all, and 
manv whose lack of what is right and proper brings dis- 
credit on the body as a whole. And though we wish that 
this state of things might be altered, we feel that what the 
medical men did in 1858 cannot be taken as a precedent, 
or as an example which electrical engineers may profitably 
follow. The medical profession adopted a course which 
was the best for them, but we do not think it would neces- 
sarily be the best for electrical engineers. There are two 
reasons for this. In the first place, engineering, especially 
electrical engineering, is divided against itself, with the 
result that it would be almost impossible at the present 
time to draft a Bill similar to that of the Medical Act of 
1858 on lines with which even a majority of those engaged in 
electrical work would agree. This statement must not be 
taken as reflecting on either class; it simply implies that 
the profession and trade, and even separate branches of 


Tr ÀÁ P ae 


each, have aims so incompatible as to make it almost 
impossible to reconcile them. Another and greater diffi- 
culty is that caused by the conditions under which much 
electrical engineering work is carried on. Indeed, it is this 
difficulty which presents an almost insuperable obstacle 
to electrical engineers following the example of the medical 


profession. 
aE eae 


In the medical profession a practioner is either a properly 
qualified man or he is not. Moreover, the profession is à 
homogeneous body. It is, therefore, easv to draw a hard-and- 
fast line, and to say that those who are on one side this liue 
are professionally equal and those who are on the other side 
are nowhere. This, however, cannot be done with electrical 
engineering as a whole owing to the presence of a necessarv 
rank and file. Moreover, in this army, commissioned and 
non-commissioned officers are often very closely connected. 
those in one class merging very nearly into those of the 
other, so that, while it is possible to take one man and sar 
here is a fully qualified engineer, and to take another and 
say here is a fully unqualified engineer, there are many 
others whose status is nebulous, with the result that the 
division between those on one side the line and those on the 
other is indeterminate. This being so, it is difficult to see 
how anybody connected with electrical engineering can be 
prevented from calling himself an electrical engineer, 
though. as Barry PAIN says, “ to be an electrical engineer 


is another matter." 
— (GÀ — 


THE question is, therefore, a very difficult one, for though 
it is possible to regulate abuses among the consultant 
class, as is being successfully done by the Association of 
Consulting Engineers, the same procedure cannot be 
followed throughout the trade, where a man’s status often 
cannot be definitely defined. It may be argued that 
trade unions do what we say cannot be done ; butt shoul 
be pointed out that, after all, they also only legislate for à 
single class, and in our view often impose restrictions which 
are not for the public good. But even if this contentio" 
were correct it would not affect our argument, because 
neither legislation for consulting engineers nor for workmen 
touches that very large middle class whose position at the 
present time most requires adjustment. And it is here we 
fear that legislation must fail, for a while at least, to be 
effective. It rather requires that every man should perform 
his own work in accordance with the highest principles, à! 
with the purest ethical aim, so that electrical engineering 
may be cleansed from within and the charlatan excluded. 


—  —— ee 


Sun Power.—4An interesting film of the first sun-powtT 
plant was shown this week at the Shaftesburv Pavilion, London. 
This plant has been laid down in Egypt for irrigation purposes 
and consists of five long semi-cylindrical mirrors. which con 
centrate the ravs of the sun on a small iron boiler in the form 
of a pipe running along the axis of the cvlinder. The mirrors 
are automatically turned by a thermostat to catch the sun l 
rays to the maximum extent. This plant is capable of Spa 
1,450 Ib. of steam per hour. Owing to the high cost of coa ' 
the tropics there is said to be a great saving with this E 
plant. The mirrors are 200 ft. long and are spaced 20 ft. apart 
It is estimated that 250 H.P. can be obtained for every act ^ 


ground covered with mirrors. 
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Gocds Traffic on the Liverpool Tramways.—In our last 
issue we commented upon a report by Mr. C. W. Mallins on 
this subject. It appears that this note might be taken as 
suggesting that Mr. Mallins has'in view the use of the “ tram- 
lorry " for conveying goods. This is not the case, and we regret 
that our note should have given this impression. 

Industrial Motor Drive Installation.— Some characteristic 
industries, to the factories of which electric power is con- 
stantlv.being applied, have been examined and data have been 
compiled from American practice by the “ Electrical Review 
and Western Electrician." These show some interesting re- 
sults in regard to load-factors and monthly current consump- 
tion. The following among these are representative of the- 
examples in general. The load factor referred to is the pro- 
portion of kilowatt-hours used to those possible at full-load 
throughout the year, while operating load-factor represents 
their proportion to those possible in a year's operation at full- 
load for working hours only. 

Electric Motor Installations. uH HER 

H.P. | No. |, Units per : | Load | Operating 
installed. motors. | month. factor. load factor.. 


Electric Chimes in Woolworth Building.—One of the 
unique features of the Woolworth Building. New York, des- 
cribed in the '* Electrical World," is a set of electrically-operated 
chimes, adapted automatically to chime every half hour. The 
instrument is constructed on the lines of an electric piano as 
regards the running of a perforated sheet by an electric motor. 
This sheet actuates a keyboard pneumatically, which, in its 
turn, closes contacts operating individual single stroke magnets 
within the tubular chimes. Besides the chimes, of which there 
are 23, a set of 20 similarlv operated bells, arranged in chro- 
matic intervals from low C to high G, are provided on the same 
instruments, a switch being prov: ‘ded by which they are used 
either in conjunction with the chimes or separately. The key- 
board, when necessary, can be manipulated by hand. 


“Relation of Plant Size to Power Cost,’’—In a Paper on 
this subject recently read before the American Institute of 
Electrical Engineers, Mr. P. M. Linco'n gives three principal 
reasons why & ‘central-station plant can givea particular service 
more economically than a small plant. First, because the 


| 


first cost per kilowatt of the large units 1s lower than the cor- Industry. 
responding cost of the small units. thereby reducing the first SSeS V KMO Que! eee 
cost and the annual fixed charges. Second, because the | Boiler shop ............. 121 | 20 7.345 | 11-1 d 
operation of a large plant is proportionally less than that of a Mo orem E NE. 969, | 3:0 us 
| i Brewing ......eene 255 | 10 18080 | 130 | 272 

small plant, and because the large plant can afford to make use E 46 | 35 5737. | 96.8 4T. 
of labour-saving and other devices which would be out of the Brick making ......... 117 3 13.947 | 26-0 45-8 
question in a small plant. Third, because of the existence of "Cam 60 l 8,599 | 25-7 53.8 
a diversity factor whereby a combined load can be operated | Confectionery .......... 57 6 2,440 T1 16-3 

, E x Cn Coach building ......... 57 | 22 3,95 | I20]| .. 
with a smaller total capacity than would be required if each ee 30 15 496 3.0 7.0 
part of the combined load were operated separately. The | Dairy.. 48 | 5 | 51753 | 22-2 29.0 
author concludes that the onlv reasons why centra! stations Clothing isses ; 27 10 | . 1.687 11-4 30-5 
should not supply all the electrical service within their terri- | Coal mine .............. 1,246 | 21 517.556 | 760 | eit 
t 'e that the rates offered may be out of proportion to the | n tnnt NM E 255 

DET d UN M a proport on xo MIE. Potton mill sssi 516 | 27 | 99,04] | 350 .. 
cost of the service, or that the customer may have some motive f — ,., — 2, ,1Z... 910 | 27 | 158.333 31-0 | 66 
other than the cost of the supply for not using central-station | Flour PUTA 83 5 | 5990 | 130! 26 
sape Laundry........... eee 42 | 94 ^'^ 3444 | 160|  .. 

Stove & range factory 140 E 3l dag 7-5 | 


- + 


ii School Lighting. »—A Pipa on this subject, read recently 
at the Royal Technical Institute, Salford, by Mr. D. Ogley, 
refers to the attention which illumination in schools has re- 
ceived in Germany, where the spectacle of so many scholars 
wearing glasses called forth the significant observation from 
the Kaiser that man was not born to wear glasses. Since then 
elaborate rules have been laid down in that country for the 
lighting of educational institutions. In our own country the 
question has recently received great stimulus from the alarm- 
ing reports of school medical authorities. With regard to 
measures taken by the London County Council in this matter,. 
a recent report by Dr. Kerr, medical officer to the L.C.C.,. 
pointed out that a child required better light for reading than 
an adult to whom reading has become second nature. The 
high intrinsic illumination of modern sources of light, the 
author points out, are responsible in the case of direct illumina- 
tion for the increase of eye troubles. In referring to indirect 
lighting, attention 1s called to the fatigue experienced when 
viewing shadowless objects due to the effort to estimate their 
proper perspective. Thus a certain amount of direct light 
should be retained for the purpose of giving shadows. The 
efficient illumination of a blackboard for viewing from all parts 
of a class room is a matter of some difficulty. The author also 
puts forward one or two points with regard to the choice be- 
tween carbon and metal filament lamps. Too much stress 


cannot be latd, he remarks, upon maintaining a steady field of 
tungsten, owing to the low thermal capacity of 


** Large Prime Movers and Boilers for Power Houses. 7 

In a Paper on this subject read by Mr. E. Kilburn Scott before 
a Joint meeting of the Kent Branch of the National Association 
of Colliery Managers and the London Branch of the Association 
of Mining Electrical Engineers, the author remarked that the 
prosperity of this country was so intimately bound up with the 


in plant and design of power stations, &c.. should be encouraged. 
In electric power supply, the pace was being set by water- 
power countries, and the only way in which we could compete 
with them was to manufacture electric energy in very large 
power stations equipped with tlie very latest and most efficient 
plant. An ‘deal electric power station would be one to give, 
say, 100,000 kw. in four or five steam-turbine units supplied 
with steam from gas-fired boilers, the gas being produced by a 
by-product plant using coal direct from the pit. For an electro- 
chemical or metallurgical base load. such a power station should 
be able to sell electric energv at less than 0-1d. per unit. The 
question of the design of large power houses was one that 
concerned colliery people intimately, because there could be no 
doubt that the master power houses of the future would be 
situated on the coalfields, and many present power plants, 
municipal.and otherwise, become sub-stations. The 60 odd 
power houses of the Greater London area, for example, should 
be sub-stations, deriving electric energy from master power 
houses on the Le!cester, Warwickshire, Forest of Dean and 


East Kent coalfields. 
: illumination ; 

ie rige Urb ORE. iid oe the filament, is more responsive to variations in the supply 
BoAlauiova Samos o ses Mp eh April21,1912 | Pressure than is carbon. The slightly reddish tint of a carbon 

Marmariza—Rhodes... E ESR AiE a April 21,1912 | lamp is also conducive to cheerfulness. 
Jamaica Colon eese a L] June 8, 1913 | Reconstruction Work under “Live” Conditions.—At a 
Singaradja—Ampenan ............ essem esse eee cereo Oct. 5, 1913 meeting of the Pittsburg Section of the American Institute of 
aE ue Scream eal albania t Pp a 2 1813 Electrical Engineers, the following interesting methods of 
EARN Phe Mavis oo Vogue dnd 2 ois overcoming difficulties n electrical constructional work were 
Fort de Franco— Paramaribo. ..... Peu Ec: ... Nov. 12,1913 | discussed : For the formation of cable ducts in concrete a rubber 
Nov, 15, 1913 hose filled with water under pressure was buried in the concrete: 
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mass. When this was set, the hose, having been discharged, 
was withdrawn, leaving a smooth duct into which to insert the 
cable. By this means it was also found possible to obtain any 
desired curvature in the duct. A description was given of a pro- 
cess of reconstruction, by which, in making a double overhead 
11,000-volt line suitable for 22,000-volt working, it was found 
possible while one line was alive to substitute new cross-arms 
with insulators at the rate of three poles an hour, employing 
three linesmen and one groundman. The insulators of the live 
line were furnished temporarily with spring clips into which the 
live line was lowered by specially made wooden rods fitted with 
similar insulated clips, a rack mounted on the pole being used 
to support these rods while the substitution took place. A 
16-mile line was thus converted without interrupting the ser- 
vice. On dry days it was found possible to use slings of ordin- 
ary hemp rope in place of the insulating rods, thus greatly 
expediting the work. The entire cost of change over of this 
line was £95 per mile. The poles were 10 years old and the 
cross-arms badly rotted. In converting the sub-station of this 
system, which was done at the same time, great difficulty was 
experienced in impressing the masons and carpenters with the 
danger of the live lines. Other speakers at this meeting em- 
phasised the importance of sacrificing everything to continuity 
of service, one speaker having calculated his time efficiency for 
the past three years as 99-999 per cent. [This must surely be 
a record. Why not make the decimal recurring?]. All con- 
struction work under live conditions, it was mentioned, was 
invariably more expensive than shown by estimates. 


Electric Induction and Resistance Furnaces for Steel.— 
In a Paper with this title read recently before the American 
Electrochemical Society, Mr. C. H. vom Baur pointed out that 
in the 2-ton Roechling-Rodenhauser furnace the rotating 
stream of molten metal (which is the short-circuited secondary) 
wore out the lining too rapidly at certain places in the hearth. 
When this same style of furnace was made a little larger, in a 
3-ton size, the circulating metal did not manifest itself suffi- 
ciently to have any deleterious effect on the lining, owing no 
doubt to the widening of the hearth. The lining lasts as long 
in this case as in a single-phase furnace of equal size, for as 
many as 400 to 500 heats have been taken from one lining when 
using hot charges, and about half as many heats when charging 
In order, however, to simplify the polyphase 
furnace hearth, and consequently lengthen the durability of 
the lining, it was deemed best to construct the furnace on the 
two-phase principle. This furnace construction has two trans- 
former coils protruding through the bath, instead of three, as 
with the three-phase furnace. This two-phase construction 
employs the well-known figure-of-eight hearth, which, in 
addition to being simpler from both an electrical and metallur- 
gical standpoint, is also more efficient thermally, as the radia- 
tion losses are less. Metallurgically the furnace is better and 
easier to operate, as the hearth is wider and shorter as com- 
pared with the corresponding single-phase size having the same 
shaped hearth. This makes the rabbhng-off of the slag easier 
than with the single-phase furnace, and, compared with the 
three-phase stvle furnace, this rabbling js also more convenient, 
as the slag is removed from doors which are in a straight line with 
the spout. This two-phase type of construction 1s also more 
simple compared with the three-phase type, as only two coils 
are wound about the transformer cores instead of three. When 
three-phase current must be used, it 1s transformed in the fur- 
nace itself to two-phase. The heat regulation of the furnace 
is then accomplished by regulating the three-phase -ncoming 
current by means of a simple and inexpensive three-phase 
inductio 1 regulator. This improvement will also decrease the 
installation cost. All Roechling-Rodenhauser and improved 
type induction furnaces will be built in this form. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 
Prof. A. Hay contributes an article on “ A Method of Predeter- 


mining the Effect of Field Distortion. in Continuous Current 


Generators ^ (p. 283). 


Leta 


We give an account of an address on ** Pressure Rises,” delivered 
by Mr. W. Duddell. F.R.S., before the Institution of Electrical 
Engineers on Thursday. November 13th (p. 278). 

A Paper on *' Electricity as a By-Product,” read by Mr. R. J. 
Spencer-Phillips before the Institution of Municipal Engineers, is 
reproduced in a slightly abbreviated form on p. 281. The matter is 
also referred to in our Leading Article (p. 292). 

An abstract of a Paper on '* A Two-rate Tariff System without 
Time Operated Control," read by Mr. H. H. Perry before the Man- 
chester Section of the Institution of Electrical Engineers, is given 
(p. 282). 

An address on “‘ The Audion Detector and Amplifier," deli zered 
by Dr. Lee de Forest before the Institute of Radio Engineers (New 
York) is reproduced (p. 285). 

We give an abstract of addresses delivered by Mr. J. A. Robertson 
to the Scottish Local Section (p. 288), and by Mr. G. Marshall 
Harriss to the Dublin Local Section (p. 294) of the Institution of 
Electrical Engineers. 

Companies Meetings and Reports.—Mectings of the Amazon Tele- 
graph Co. and National Electric Construction Co. are reported. and 
abstracts are given of the directors’ reports of the Castner-Kellner 
Alkali Co., Consolidated Signal Co. and Rushden & District Electric 
Supply Co. (pp. 309 and 310).: 


PERSONAL. 
The “ Australian Mining Standard" says Mr. E. P. Grove. 


who will represent Messrs. Merz & M'Lellan in Melbourne while . 


the electrification of the suburban railways is being carried out. 
arrived in Melbourne on Oct. 6. 

Mr. H. Clifford Palmer, manager of the Publication Department. 
General Electric Co. has returned to business again. It will be 
remembered that Mr. Palmer sustained serious damage to his knee 
cap when motor-bicycling about a month ago. 


APPOINTMENTS VACANT AND FILLED. 


An electrician is required by Nobel's Explosives Co. (Ltd.), Ardeer, 
Avrshire. Applications to the Works Manager. See advertisement. 

Advertisers require a capable draughtsman, with good experience 
in wireless telegraph apparatus. 

An assistant transformer engineer is wanted. See advertisement. 

Cambridge Scientific Instrument Co., Cambridge. advertise for an 
assistant to help in the work of the sales office. 

A lecturer in physics and applied mathematics is require h 
Rhodes University College, Grahamstown, Cape Province. us 
Africa. Salary £40. Applications to Mr. F. J. Wylie. 9 Sout 
Parks-road. Oxford. by Dec. 8. 

An electrical engineer, with experience in electric railway ! 
tramway estimates and contracts, is required for the London offices 
of an important manufacturing company. 

Mr. Robt. W. Paul, New Southgate, N., wants an experienced man 
to take charge of winding and adjusting precision resistances. 

The governors of the Bennett College, Shefticld, advertise that there 
is a vacancy on the staff for a gentleman to teach electrical engineer 
ing by post. Commencing salary £200 per annum. 

Electrical instrument. makers are required by a leading English 
railway company in the Midlands, 

An electrician is wanted for works near Hitchin ; used to lamps 
motors, &c. 

Two test room assistants are required for Vulcan Works. Lough- 
borough. 

An experienced manager is required for conduit and fittings works 


quired for 


v and 


Mr. R. J. Wright has been appointed junior assistant engineer T 
Hereford electricity works, in succession to Mr. W. Haines. resigne™ 

Melbourne (Victoria) Council have appointed Mr. Alfred Smyth " 
the position of overhead superintendent in the electric aupy 
department (vacant by the death of Mr. W. J. Crothers) at £280, 
rising to £338. per annum. 


INSTITUTIONS AND SOCIETIES. 


The first meeting © 
av, Nov. 13. - 
before commencins 
Oss sustame: 


Institution of Electrical Engineers.— Eun 
Institution's present session took place on Thursd 
Mr. W. DUDDELL, in opening the meeting. said that be 
the business of the evening he wished to refer to the great l 
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- then distributed by the President to such of the successful recipients 
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by the Institution, and more especially by the electrical and telegraphic 
industries, by the death of their p ast- president Sir William Preece. Sir 
William was elected a member of the Institution in the year of its incep- 
tion, 1871, was a member of the Council from 1873-1876, a vice-president 
from 1877-1879, and president in 1880 and again in 1893. All who had 
the pleasure of knowing him appreciated his genial and kindly manner, 
the way he dealt with all the affairs of this world and more especially 
his kindness to the younger members of the Institution. A telegram had 
been received from the American Institute of Electrical Engineers expres- 
sing regret at the loss sustained by the LE.E. and also at iss own 
bereavement, because Sir William was an hon. member of the American 
Institute. A reply, thanking the Institute for its condolences, had been 
sent. The President asked those present to pass à vote of condolence 
to Sir William's family by standing in silence. ‘1't e resolution wis carcied 
ur àa1imous,y. 
Continuing, the Pre: ident said that the first item on the c genda was 
a resolution in reference to the guarantors of the bu lding fund of the 
Institution. They would all remember that when the Institution moved 
into the new building there was at the outset some doubt as to their being 
able to pay for it, and therefore tt e members of the Council, and others 
who had been members of Council, felt that in order to be quite certain 
that the Institution was financially stable they would guarantee a sum 
of money, so that should any difficulty be experienced they would be pre- 
pared to pay the deficit up to a certain amount. The amount guaranteed 
was £7,500, which could be called upon at any time up to December 30, 
1915. As everyone knew, the finances of the Institution were in a most 
stable condition, and therefore the C'ouncil thought the present an appro- 
priate time to release those gentlemen from their guarantee. He asked 
them to pass the resolution, '' That the guarantors of the building fund of 
1911 be released from their guarantee." 
Mr. SHEPHERD seconded the motion, which was thereupon carried. 
The premiums and scholarships for the past session (a list of which 
appeared on p. 208 of THE ErEcTRICIAN of May 16th, 1913) were 


as appeared to receive them. 
Mr. DUDDELL then thanked the members for the honour they had done 


him in electing him to be their President for ı second vear. He thought 
he might safely say that during his year of office the Institution had pro- 
gressed both in numbers and in the work it had undertaken. The 
Research Committec was now in working order, and researches had been 
started, or were under consideration, on permanent magnet sets, heating 
of underground cables, insulating coils and wireless telegraphy. The 
catalogue of the lending library was in course of preparation, and he 
hoped that within a very few months members all over the country would 
be able to borrow books therefrom. Further, the new fortnightly “Journal” 
would be issued next month, by which means the Council would be able 
to communicate more frequently with its members, and therefore he 
thought it unnecessary for him to refer at any length to the work of the 
Institution. Last year he had tried to draw the attention of the Institution 
to certain branches of the industry which he thought were being neglected, 
but this year he was going to give a technical address on the subject of 
“ Pressure Rises." Mr. Duddell then proceeded to deliver this a-dre s, 
an abstract of which appears on p. 278 of this issue. 

At the conclusion of the address Mr. A. SIEMENS, in proposing a vote 
of thanks to Mr. Duddell, said that the address reminded him of one given 
by Prof. Hughes in the olden times, when the la te’ demonstrated 
to the Institution the use of the microphone, which, of course, was the 
foundation of the telephone of to-day. He heartily congratulated Mr. 
Duddell on the beautiful order of his whole apparatus, which had not 
failed him in a single experiment. He had great pleasure in moving 
‘Ihat the best thanks of the Institution be given to Mr. Duddell for his 


instructi ve Presidential Address.” 
Mr. 8. Z. DE FERRANTI, in seconding the motion, remarked that the 


address had been perfectly delightful to him. 
The vote of thanks was then put to the meeting and carried with great 


enthusiasm, and after Mr. Duddell had thanked all those who had 
helped him for their cordial co-operation, without which he could not have 
carried out his experiments, the meeting terminated. 

Royal Society.—Among the medals awarded this year by the Royal 
Society are the following: A Royal Medal to Prof. H. B. Dixon. 
F.R.S., for his researches in physical chemistry. especially in 
connection with explosions in gases; the Davy Medal to Prof. 
R. Meldola, F.R.S., for his work in synthetic chemistry ; the 
Hughes Medal to Dr. Alexander Graham Bell. on the ground of his 
share in the invention of the telephone, and more especially the con- 
struction of the telephone receiver; and the Sylvester Medal to Dr. 
J. W. L. Glaisher, F. R.S., for his mathematical researches. 


Institute of Chemistry.—The second lecture on '' The Research 
Chemist in the Works. with Special Reference to the Textile In- 
dustry," will be delivered by Mr. W. P. Dreaper at the Imperial 
College of Science, South Kensington. S. W., on Wednesday, Novem- 
ber 26th. The President, Prof. R. Meldola, F.R.S., will take the 


chair. l 
Institute of Radio Engineers.— At the meeting on Nov. 5 Dr. Lee de 
Forest addressed the Institute on the audion as a detector and ampli- 
fier. (This Paper is reproduced on p. 285.) In the discussion which 
followed the Paper Mr. J. S. Stone commented on the desirability of 
the audion for use in “ wired wireless " multip'ez telephony, where 


the rapid loss of speech-energy as distance is increased must be com- 
pensated by great delicacy in the receiver. The next Institute meet- 
ing will be held on Dec. 3, at Columbia University. Dr. E. F. W. 
Alexanderson of the General Electric Co. will present a Paper on some 
recent developments in radio-frequency alternators. 


EDUCATIONAL NOTES. 


Imperial College of Science and Technology.—In December Dr. 
S. P. Smith will give an advanced course of instruction on Con- 
tinuous and Alternating-current Commutator Machines. Further 
particulars may be obtained from the Registrar, Kensington, Lon- 


don, S.W. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Nov. 21st (to-day... 
JUNIOR INSTITUTION OF ENGINEERS, 


$ p.m. Meeting at 39, Victoria-street, London, S.W. 
'" Electrical Maintenance," by Mr. T. Johnston. 


WEDNESDAY, Nov. 26th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at the University, Edmund.street. Paper on 
The Characteristics of Insulation Resistance," by Mr. S. 


Evershed. 
FARADAY SOCIETY. 

Meeting at the Institution of Electrical Engineers, 

The following Papers will be 
read: ' A Physico-Chemical Study of Amalgams. Part Il. 
The Electrical Conductivity,” by Mr. E. Vanstone; “The 
Intluence of a Second Solute on the Solubility of Ortho- Phthalic 
Acid," by Dr. A. C. D. Rivett and Mr. E. I. Rosenblum. Dr. 
T. M. Lowry will exhibit a series of lantern slides illustrating 
his Paper on “ An Oxidisable Variety of Nitrogen." Dis- 
cussion will take place on the following Papers: ‘ A Redeter- 
mination of the Elastic Modulus of Aluminium," bv Dr. F. J. 
Brislee ; “ The Density of Aluminium," by Dr. F. J. Brislee ; 
'" On the Potential due to Liquid Contact," Part I., bv Dr. 
A. C. Cumming and Miss Elizabeth Gilchrist; “ Note on the 
Electrolytic Determination of Copper in Solutions containing 
Nitric Acid," by Miss Elizabeth Gilchrist and Dr. A. C. Cum- 
ming; '" New Experiments on Colloids,” by Mr. T. A. Coward ; 
and '' Overvoltage," a Communication from Prof. J. W. Richards, 


Paper on 


$:30 p.m. 
Victoria Embankment, W.C. 


STUDENTS’ SECTION OP THE INSTITUTION OF (‘IVIL ENGINEERS. 


Visit to the Metropolitan Railway Line-Widening Works and Power: 


Station, Neasden. 
THURSDAY, Nov. 27th. 
INSTITUTION or ELECTRICAL ENGINEERS. 
Sp.m. Meeting at Victoria Embankment, London, W.C. Paper 
on ‘ The Characteristics of Insulation Resistance," by Mr. S. 


Evershed. 


PRIDAY, Nov. 28th. 
PuysicaL Society oF LONDON. 
d p.m. Meeting at Imperial College of Science, Imperial Institute- 
road, South Kensington, S.W. Agenda: “ The Expansion of 
Silica,” by Prof. H. L. Callendar, F.R.S. ; ‘‘ The Thermal Ex- 
pansion of Mercury and Fused Silica,” bv Mr. F. J. Harlow ; 
'" An Experimental Method for the Production of Vibrations on 
Strings,” by Prof. J. A. Fleming, F.R.S.; “ Exhibition of a 
Double-fibre String Galvanometer," by Mr. W. Apthorpe. 
GREENOCK ELECTRICAL SOCIETY. 
7:49 p.m. Meeting at the Temperance Insiitute, West Stewart- 
street, Greenock. Papers on © Steam Turbines,” by Mr. J. H. 
Parker; and ‘‘ The Entz Reversible Booster,” by Mr. P. Kerr, 


THE JUNIOR INsTITCTION OF ENGINEERS. 
$ p.m. Meeting at 39, Victoria-street, London, S.W. 
'" Patent Protection," by Mr. A. Abbey. 


Pa per on 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Colonel H. M. Lear. 
The following orders have been issued for the current week :— 
Monday, November 24th, A Company.—Technical Instruction, 7 p.m. 
to LU p.m. 
Tuesday, November 25th, B Company. 
to 10 p.m. 
Wednesday, November 26th, Recruits only.—Infantry Drill and Tech- 
nical Instruction, 7 p.m. to 10 p.m. 
Thursday, November 27th, € Company. 


to 10 p.m. 
Friday, November 28th, D Company.— Technical Instruction, 7:30 p.m. 


to 10 p.m. i 
Saturday, November 29th.-—Hoead quarters will be opened for regimental 


business only from 10 a.m. till 12 noon. 


—Technical Instruction, 7 p.m. 


—'Technical Instruction, 7 p.m. 
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generator, and Fig, 4 is for the same machine connected to two of 


PRESSURE RISES.* 


BY W. DUDDELL, F.R.S. 


The subject that I have chosen, namely, ** Pressure Rises," is one 
which is of interest to a very large number of the members, because 
these rises, which occur under very varied conditions. are a source 
of trouble not only to the station engineer but also to the users of 
electricity, as they may endanger apparatus which is connected to 
the mains. Under the heading of ** Pressure Rises " I wish you to 
understand any rise in pressure above its normal value, but I pro- 
pose to exclude from my address those accidental pressure rises 
which may occur should the speed of a generator become unduly 
high or should the current from a high-tension source get into a low- 
tension circuit, and to discuss those cases which take place during 
the apparently normal operation of the station or during faults on 
the mains. The principal causes of pressure rises may be broadly 
divided into three classes: (1) resonance, (2) switching, (3) arcs 


and sparks. 
RESONANCE. . 


The most general case of resonance that occurs in practice is a long 
unloaded cable which is connected to an alternator. In this case 


Fic. 1. 


the self-induction in the circuit is mainly the self-induction of the 
alternator itself. The capacity is the capacity of the cable. In this 
very ordinary case resonance may be expected to take place if the 
period 1/f of the alternator is the same as the free period of the circuit. 
It may be thought. that this case would occur very frequently, but it 
does not do so under normal working conditions. It 1s easy to show 
that in order to obtain resonance at any frequency the capacity cur- 
rent taken by the cable under normal voltage must be equal to the 
short-circuit current of the generator at normal excitation and at the 
frequency considered. No station could very well be run in this 
condition, as it means that the capacity current of the cables con- 
siderably exceeds the normal output of the generator. Although I 
have observed many cases of resonance of a 3rd, 5th, 7th and higher 
harmonics, I have seldom seen cases of resonance of the fundamental. 

With modern alternators resonance seems to have practically 
disappeared in this country, the 3rd, 5th and 7th harmonics being 
generally so small that there is no trouble from their resonating. 
Resonance of the higher harmonics is more likely to take place, but 
owing to the very much greater losses due to eddy currents, hysteresis, 


ALAA 


Fic. 3. Fia. 4. 


&c., the resonance of these higher harmonics does not in general 
attain a serious magnitude, especially if there is any load on the 
machine. Fig l is the open-circuit wave of an old type of 400 kw., 
2.000-volt alternator, and Fig. 2 is for the same machine connected 
through a 3:1 transformer to two of the feeders. The record which 
was taken on the high-tension side of the transformer shows a marked 
resonance of the 3rd harmonic causing the P.D. wave to fall alinost 
to zero once during each half-period. The maximum volts are 
10,140, or 1:60 times the R.M.S. value instead of 1-41 times for the 
sine wave. This is quite an exceptional case owing to the shape 
of the open-circuit wave and the large capacity of the cables in 
comparison with the size of the machine. 
circuit wave of a more modern 500 kw. three-phase 6,6U0- volt 


* Abstract of an address delivered before the Institution of Electrical 
Engineers on Thursday, November 13th. 


Fig. 3 shows the open- į 


the feeders. À resonance of the 13th harmonic has taken place, and 
the maximum voltage has risen to 14,000, or 2-33 times the R.MS. 
value. The effect of the changes in speed on the wave form 
near a resonance is'exemplified in Fig. 5, which shows the open- 
circuit wave of a 330 kw. 5,000-volt generator at normal speed, and 
in Fig. 6 for the same machine connected to four feeders. An 
increase of 8 per cent. in the speed produces Fig. 7, and a reduction 
of 26 per cent. Fig. 8. The importance of the observation is that 
alternators should never have their specd run up or down when 
excited and connected to cables on open circuit, for fear of passing 
through a possible resonance of an upper harmonic. 

I have already mentioned that in order to get resonance the cable 
system should be on open circuit. If the cable system has a number 
of transformers connected to it, the secondaries of which are on opea 
circuit, the risk of resonance is still present because the magnetising 
current taken by the high-tension side of modern step-down trans- 
formers is so small as hardly to affect the conditions. Directly there 
is any appreciable load on the system the risk of a serious resonance 
becomes very small and rapidly vanishes. It is necessary to point 
out that should, owing to any cause, the load be suddenly switched 
off the ends of long feeders so as to leave them unloaded and connecte 
to the generator there is.the probability of a pressure rise due to the 


aan ae 
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combination of resonance a rise in the speed of the generator, and 
interrupting the current. There are certain special cases in which 
resonance of the fundamental may appear in unexpected ways. 

Summing up. it may be said that resonance at the fundamental 
frequency is rare but very dangerous when it does occur, Resonance 
of an upper harmonic is much more frequently observed, but with 
the good wave forms of modern turbo-alternators the amplitudes of 
the upper harmonics are so slight that their resonance does not 
generally produce any dangerous pressure rise. 


SWITCHING. 

In switching apparatus in and out of circuit there are a certat 
number of cases in which the pressure may rise considerably above 
the norm il irrespective of any arcing or sparking which may t° 
place at the contacts. The best known is probably the ordinary 6€ 
of opening an inductive circuit such as the field coil of a generat?t 
If the rate at which the current is suppressed is sufficiently gres 
very high voltages can be produced, because the whole of the energy 
that is stored in the self-induction is set free, and must be either 
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dissipated or stored in some available condenser. If an uncharged 
condenser is suddenly switched on to a generator, then in the general 
case the P.D. between the terminals of the condenser will rise not 
only to that of the generator but will overshoot the mark, and mày, 
in the extreme case if there are no losses, reach twice the value. This 
is analogous to the ordinary case of the ballistic galvanometer 1n 
which, when the damping is small, the initial deflection on switching 
it into circuit is twice the steady deflection. We have here, there- 
fore, two fundamental cases where pressure rises may easily occur in 
practice, namely, when inductive circuits are suddenly opened or 
when condensers such as cables are suddenly charged. Fig. 9 
shows the switching on and off of about 2 miles of cable by means 0 
an air-break switch from a 5,090-volt generator of an old type which 
had not a very good wave form. At the moment of switching on 
the P.D. rose to 11,000 volts, or 2-2 time sthe R.M. 3. value. It 38 
to be noted that after the first contact at the switch the cable 
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becomes charged by the oscillations. The switch then breaks con- | many failures. The effect is further aggravated by any sparking 
tact and the charge in the cable leaks away through the oscillograph | which may take place at the switch contacts, which sets up high- 
giving part of a discharge curve. About sath of a second later, | frequency oscillations in the leads connected to the transformer. As 
while the cable is still partly charged, the switch makes contact again | the high voltage between turns due to switching in only lasts a very 
and the cable is re-charged, but this time in the reverse direction, | short time, too short to be recorded by an ordinary oscillograph, the 
from the following half of the wave form. The cable again becomes | failure of the insulation between turns may only take place after a 
charged by the oscillations and finally settles down. This effect of | number of switchings, when the insulation between turns having 
a switch not making perfect contact may lead to high pressures, | been locally weakened, heating sets in at the normal working voltage 
because the upper limit to which the voltage on the condenser may | and a breakdown of the coil to earth soon follows. For this reason 
swing is twice the difference of potential which is suddenly applied | extra insulation is often placed on the end turns of transformers, or 
to it." If sparking or vibration takes place at the contacts a rise of | choke coils are used in series with them asa protection. High-voltage 
potential may occur. Fig. 9 is a good example where the cable was | motor windings are subject to a similar effect, and with asychronous 
switched off from the machine, and it shows that while the cable was | motors there is a further possible cause of localisation of the pressure 
"discharging after the first switching off the switch re-made contact | on a limited number of turns of the windings, not necessarily the end 
again and re-charged the cable in the reverse direction. During the | turns. This depends on the fact that the self-induction and mutual- 


following discharge the switch again made contact and re-charged | induction of the different sections of the windings are not necessarily 
the cable, giving a pressure rise to 12,900 volts. The switch now | equal, owing to the mechanical difficulties in making the short air- 
finally breaks contact and the cable discharges with a tendency to a | gap perfectly equal all round the machine. The localisation effect 

on the end turns of the apparatus is especially noticeable in con- 


slow oscillation. A bad case of vibration of the contacts of switching 
nection with the high-frequency oscillations or with the steep wave- 


combined with a resonance is shown in Fig, 10. in which about 12 
miles of feeder were switched on to the 400 kw. generator already | front currents which may travel along overhead lines after lightning 


mentioned (see Fig. 1). 
previous experiments at the moment the switch made contact. 


The cable was not quite discharged from | discharges. "These are very similar in their properties, but, owing 

The ' to the much higher voltages which may be induced, much more 
destructive and difficult to guard against 
than the steep wave-fronts and oscilla- 
tions that can be set up by switching on 
apparatus. This effect has been investi- 
gated by Jackson. 

Switching off ordinary loads is generally 
safe, for even should the switch try and 
open the circuit when the current has 
its maximum value it is improbable 


| that the rate of decrease of the current will be sufficient to 
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‘ordinary rise, but not a serious one, took place, and the switch re- 
mained closed for little over half a period. It then broke contact 
for approximately half a period ; after which it re-made contact, 
giving a high rise in the reverse direction to 5,100 volts from a 
R.M.S. value of 2,000. During the next half-period the switch 
Appears to have made good contact, but during the following one it 
has again been faulty in its contact. The moral is: Use a switch 


produce dangerous pressure rises. On the other hand, abnor- 
mal currents and short-circuits may give rise to excessive 


pressure, as the energy liberated at the break is so large that it may 


form an arc and blow the switch to pieces. If the rate of break is 


| sufficiently rapid to avoid this, the rate of change of the current may 
| | be so great that a dangerous pressure rise is produced. A number 
which closes quite clean without any chattering of its contacts, and į of valuable records showing the switching off of large powers amount- 
switch on under oil. as the risk of a leading spark is thereby greatly | ing to tens of thousands of kilowatts are givenina Paper by Maguerre 
decreased. The smaller curve is the current flowing into the cable, | in which practically no rises of pressure are observable, but I think 
which current it will be noticed has three times the fundamental ! it is unwise to assume that this is always the case. The best means 
frequency, owing to the fact that the conditions are practically the | to employ to limit the short-circuit current of generators is one of the 
conditions of the resonance of the third harmonic of this machine problems which faces designers at the moment, both to protect the 
already referred to. The results of a very large number of tests of | machines themselves from damage and to reduce the risk of pressure 
switching on and off cables on open circuit show that in general on | riseson opening the circuit. The whole question of the rate of change 
switching on the cable, if no sparking takes place, the peak rarely | of current that may take place at the moment of switching off is 
-exceeds twice the R.M.5. voltage, and that there is no rise on 
switching off. If, however, vibration of the contacts takes place 
or sparking, which will be referred to again later. then the peak may 
be more serious. If the switch is in good condition, however, the 
upper limit of the peak may, I think, be safely taken at three times 
the R.M.S. voltage. As all cables and apparatus should at least 
be able to stand safely twice the working voltage for short periods, 
‘to switch on a cable should be quite safe provided no serious sparking 
takes place at the contacts. 

I have so far mentioned the cases of a capacity or a self-induction, 
i.e., a cable or a winding of a machine suddenly switched in or out of 
circuit. "The next case is the switching in and out of a circuit which : 
has both capacity and self-induction ; in this case oscillations may | really a question of the suddenness with which the arc or spark 
be produced if the resistance is low enough. I will consider the | between the switch contacts can be extinguished, for except under 
-effects where a generator with a fixed voltage and with no self. , Very exceptional cases it is impossible to break any considerable 
induction or capacity is suddenly connected or disconnected. If ' current without some are or spark forming at the contacts. The 
the generator be suddenly switched in the charging current of | rise due to these causes will, however, be considered in the next 
the condenser will flow through the self-induction, storing energy in 
the magnetic field. At. the moment when the condenser is fully 
charged, this stored energy will tend to maintain the flow of the 
‘current, and so overcharge the condenser, followed by the usual | arcs and sparks have of facilitating or causing rapid rates of change 
oscillations if the resistance is low enough. On breaking the con- { of current. The instability of the arc favours the sudden suppression 
nection the condenser remains charged and no pressure rise takes | of the current should an arc be formed, and tends to produce pressure 
place. | rises if there is any self-induction in the circuit, which in practice is 

Some very interesting cases occur when inductive windings are | always the case. The instability of the arc may be greatly increased 

suddenly switched into circuit: for instance, the high-tension coils | if the electrodes are kept cool, if the electrodes are close together, 
of transformers, induction motors, or any alternating-current appa- | exposed to a transverse magnetic field or shunted by a condenser. 
ratus. In this case there may be no observable pressure rise between | A great deal has been written about the difference between arcs and 
the terminals of the coil, but yet during the initial stages the full | sparks. In my mind the fundamental difference between an arc and 
pressure which is applied between the terminals of the coil may be | à spark is that in the arc the electrodes are being continuously 
so unequally divided between the windings as to produce locally | volatilised, and the vapour of the electrodes takes part in the passage 
differences of potential far above the normal. The localisation of | of the electric current. The spark, however, is generally of an inter- 
‘the voltage on the turns of a transformer at the moment of switch- ' mittent or a transitory nature, the electrodes are not appreciably 
ing it into circuit is of great practical importance and isthe cause of * volatilised, and the current is largely transferred through the air. 


sections. 
ARCS AND SPARKS. 


Pressure rises may in many cases be traced to the properties which 
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It is pretty obvious that there cannot exist any clear line of demar- ; in the self-induction of the circuit may not be dissipated. In this 


cation between the two phenomena, and that the one merges into 
the other under the above definition, depending on the mass of 
volatilised electrode present in the vapour column. The properties 
of the spark are more difficult to investigate than those of the arc 
owing to its transitory nature, but there seems little doubt that they 
are essentially similar with regard to instability. In fact there are 
reasons to suppose that the electric spark possesses the same in- 
stability as the arc but in an enhanced degree. Any arcing or 
sparking taking place in a circuit is liable to set up oscillations which 
may give rise to dangerous pressure rises. It is therefore necessary 
to consider the types of oscillations which may be produced by arcs 
or sparks. The best-known case is the oscillatory discharge or 
charge of a condenser such as is used in wireless telegraphy. 

The practical applications of the production of oscillations by arcs 
and sparks must now be considered. The only capacities available 
are the capacities of the connections, the network, the feeders, and 
the windings of the machines to frame. The self-inductions available 
are those of the windings of the transformers and machines and of 
the connections, network and feeders. Fig. 11 is a good example of 
the rises that may be produced when a feeder on open circuit is dis- 
connected, intentionally allowing the switch to spark in air between 
its brass contacts. The voltage has risen from the R.M.S. value of 
2.000 to 5,100 at the last spark before the final break. 

The following tests show what happened when a transformer of 
about 150 kw. capacity was switched on and off by means of an oil 
switch from the 2,500-volt mains. The measurements were made 
between the terminals of the transformer. The connections between 
the switch and the transformer were very short. In this case after 
switching off a number of times very few pressure rises were observed. 
On introducing a length of about 60 yds. of cable between the switch 
and the transformer nearly 60 per cent. of the breaks produced 
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pressure rises, the worst of which gave the maximum value of 
7,900 volts. 
similar properties, and as in this case they are nearly always shunted 
by the capacity of the cables connected to them, similar rises take 
place. Fig. 12 shows a short-circuit on the end of a feeder connected 
to a 2,000- volt 400 kw. generator which was allowed to remove itself 
by means of a fuse. The big initial rush of current and the pressure 
rise attendant on the blowing of the fuse are clearly shown, the 
maximum value being 4,200 volts. Sparking at switch contacts 
may also set up oscillations along the leads in much the same way as 
the oscillations are set up in wireless aerials by sparking into them 
at their bases. The mere sparking into the lead will not in general 
set up very violent oscillations because these oscillations will have 
to pass round the generator, but should there be considerable capa- 
city between the generator and the switch contact oscillations may 
be set up which will pass through the condenser to earth. In this 
case the apparatus situated at the end of the lead might be subjected 
to considerable strain, and inight run the risk of having its end turns 
damaged owing to the high-frequency oscillations set up along the 
lead. 
At high voltages any, sparking taking place between one point of 
an insulated circuit and earth will set up oscillations in the leads, 
connections and apparatus. The whole circuit may be considered 
as equivalent to a complicated aerial system of a wireless transmitter 
which is excited in the manner generally spoken of as plain aerial, 
that is, with a spark between it and earth. The effect of this is to 
set up a number of high-frequency oscillations in the system. pro- 
ducing high potentials at all points where reflections of the oscilla- 
tions may take place, such as open ends and the connections to 
Turning next to arcs, 


apparatus having appreciable self-induction. 
] have not yet come across a. well-authenticated case in practice of 
an arc acting as a musical are and producing dangerous pressure rises, 
It is easy enough to produce them in the laboratory, but the con- 
ditions in practice do not seem suitable for maintaining continuous 
oscillations. [am of the opinion that there is a great deal more risk 
in intermittent ares maintaining oscillations than from the arc pro- 
ducing continuous oscillations. 

The opening of large currents, whether it be by switches or fuses 
or bv faults which burn out, is always attended by the risk that the 
current may be suppressed too suddenly and that the energy stored 


The ares which take place when fuses blow have. 


connection I am inclined to think that sufficient attention has not 
been paid to the self-induction of the leads and cables. Although 
the self-induction per mile of the cables is comparatively small—it 
may apparently range from a fraction of a millihenry for cables very 
close together to some 5 millihenries for conductors like track rails 
on continuous-current railways—vet the amount of energy that may 
be stored is considerable owing to the large currents that may flow 
at the moment of short-circuits or faults. It is to be noted that as 
the great part of the magnetic field is situated in air, should the 
current be suddenly suppressed the whole of the energy is liberated 
at once, giving rise to very high voltages. This is not necessarily 
the case in machines and apparatus, as with these quite a consider- 
able part of the self-induction may be due to the lines of force 
threading the iron, and it is impossible for these to collapse so sud- 
denly on to the conductors owing to the eddy currents they would 
produce in the mass of material; therefore, when they do collipse 
some of the energy is wasted by this means and the pressure rise is 
reduced. 

The exact values of the self-induction and capacity of the cables 
used for carrfing continuous currents do not seem to have received 
much attention. Approximate calculations can, however, be m ide. 
As an example, the self-induction of 1 mile of two 0-5 sq. in. cables 
laid in non-metallic ducts at 4 in. centres is about 1-6 millihenries, 
the capacity about 0-1 mfd., and the resistance 0-176 ohm. Taking 
these figures the maximum possible voltage rise neglecting the self- 
induction of the machine is 252 times the current suppressed, if the 
cable is considered to be equivalent to localised condensers and a 
continuous self-induction. For 500 amperes interrupted, the limit 
of the pra ure rise might thus be 126,000 volts. If a short-circuit 
is suddesiy interrupted somewhere in a long cable a high-voltage 
wave-front starts from it and travels in each direction towar.s the 
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ends of the cable, where it may be reflezted if the end is open or co 
nected to a high self-induction, its amplitude being then doubled. 
There is no doubt that in many cases of short-circuit—whether of a 
continuous current or of an alternating current— the current 13 very 
suddenly suppressed. The arc is quenched somehow, to use a wire- 
less term. It is easy enough to quench arcs with small current, but 
with medium currents, say a few 100 amperes, the arc appears to 
more stable and a large amount of vapour is produced frem the 
electrodes, yet the appearances seem to be that in the case of still 
larger currents the arc goes out with great suddenness. In ordinary 
cases of supply mains there may be two causes which tend to thi3 
quenching of large-current ares. First and foremost, the consider- 
able magnetic field produced by the current itself. Secondly. and this 
applies to insulated mains in enclosed spaces, the production of a gàs 
surrounding the arc due to volatilisation, and the splitting up 9 the 
insulating material. Thirdly. the cooling effect of the large masses of 
the metal which are usually present in circuits intended t> CaITY 
large currents. Whatever the true explanation may be, it seems to 
me that the properties of large current ares, both continuous and 
alternating, require further investigation, especially as regards 
quenching. Some tests made by Collis show very well the pressure 
rises that may oecur on breaking continuous-current circuits. 

I have attempted to summarise as briefly as possible the caus *i 
of pressure rises. They are numerous, Very small changes 1n the 
conditions will sometimes make all the difference between cost 
derable pressure rises and none of importance. Pressure rise3 are 
illusive to investigate; time after time one will repeat the test 
without hitting the exaet condition, and then perhaps at last, after 
a number of trials without having made any apparent change. & 
considerable rise will be observed. No faith can be put in obser- 
vations of pressure rises unless they are repeated many times. Tests 
repeated once or twice are not conclusive evidence if a rise 15 not 
The importance of these rises to electrical a a 


curring, and 
on from the 


observed. 
well recognised. The means to prevent them oc 
precautions to be taken to try and relieve the insulati 
strain when they do occur, are matters which would take me too ar 
for this address to-night. : 

The address wes accompanied throughout by numerous exper- 
ments illustrating the various points raised. A selection Ji 
slides elucidating the various phenomene is given herewith. 
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Thus here we have an instance of an already prosperous concern 


ELECTRICITY AS A BY-PRODUCT.* 


BY R. J. SPENCER-PHILLIPS. 


It is my object to point out shortly the various reasons why elec- 
tricity can be sold by concerns whose main product has no connection 
whatever with electricity. and what use might be made of this 
fact by municipalities. There appear to be two main reasons which 
have led to this possibility arising, and both of them are to be found 
in developments of the industrial world. In the running of a power 
station one of the chicf objects to be aimed at is to secure a good 
“load factor." What class of concern is it that requires electricity 
and has, without looking for it, a good load factor ? Of course, one's 
mind at once turns to the numerous mills and factories of all sorts 
scattered throughout the country. The majority of these run night 
and day, and have a load factor from 60 to 80 per cent., which com- 
pares with the average supply company’s load factor of 20 per cent. 
In the case of fairly large mills they find, by putting down their own 
plant, they can produce electricity at about 0-35d. per unit, including 
all capital charges, a figure which is far below the average cost of 
production as given in the technical Press for various supply com- 
panies. Perhaps a plain statement like this may not sound con- 
vincing, but, nevertheless, it has been proved to be true. 

Some time ago my firm were called in to advise a certain mill, 
situated in a country district, as to what they could do to economise 
their coal consumption. They had at the time three mill engines, 
driven by means of ropes and countershafts. There was no municipal 
supply authority situated conveniently to sell them cheap electricity, 
and they did not see how they were going to produce electricity at 
even as low a cost as 0-5d. per unit when the supply companies, 
according to the published figures, were not able to produce it at 
that figure and show a satisfactory profit. We put before them the 
following table, the figures being taken from those supply stations 
whose average load was comparable, as nearly as possible, with the 
Average load of the mill station :— 


Cost per unit 
700 kw. 
mill station 
80 per cent. 
load factor. 


Average cost per 
unit from exist- 
ing stations 
20 per cent. 
load factor. 


P ' d. | d. 
COR oos cu ee aes Vu RAD bus 0-3 0-175 
APT MER AMOR EM 0-2 0-025 
Oil, waste, stores, C.so. 0-02 0-006 
Repairs and maintenance ......... | 0-15 0-048 
Rents, rates, taxes .............. "T 0-15 0-024 
Total running cost ...... i 0-82 | 0:278 
i 
Management, offices. &c. .......... 0-3 | Nil 
Int. 4 per cent. on £15,000......... 0-12 | 0-038 
Dep. 5 per cent. on £15,000....... 0-15 | 0-048 
| 2. —— 
Total cost veces 1-39 | 0-364 


LÀ 

This table clearly shows that the total running cost of a station 
with an 80 per cent. load factor is, approximately, one-third the 
running cost of a station with a 20 per cent. load factor. As regards 
management, offices, &c., the mill again has a great advantage, since 
no special management is required other than that which was pre- 
viously necessary to look after the engineering work throughout the 
mill The capital outlay in the above table is taken as being the 
same in each case, but in the generality of cases the power station 
would cost considerably more than the mill station, firstly because, 
as previously mentioned, a larger plant would be required ; and. 
secondly, because in the case of a mill very often use can be made of 
the existing engine room, thus dispensing with the cost of an entire 
new building. We eventually put down for the owners of this mill 
a complete turbine-driven plant comparable in every way with an 
As a result the figures given were closely 
realised, and the coal and repair bills were reduced by approxi mately 
£4,000, which was equivalent to a saving of just over 45 per cent. 
The point is that the owners found (1) that they could actually pro- 
duce current at something like 0-35d. per unit; (2) that there were 


-other mills not far off willing to pay enough for their supply to ensure 


the owners of the plant a good profit. Therefore, being business 
men, they were not slow in putting two and two together, and now, 
with a slightly larger plant and larger output, they are able to run 
even more economically, and to sell their surplus energy as a by- 


product and at a protit. 


* A Paper read before the Institution of Municipal Engineers. Slightly 


making an additional profit entirely outside its normal line of busi- 
ness Clearly it would have paid the local authority to erect a power 
station at one of the mills, having these mills as its chief source of 
revenue, and undertaking the local lighting and power supplv as an 
additional source of revenue. Here, then, is a field open for muii- 
cipal enterprise. In all our towns power loads are eagerly enough 
sought after, and one can now see why, if low enough terms are not 
given, the mill-owners put down their own plant. But there are still 
cases, perhaps more than one imagines, of sinaller towns and villages 
with mills close by where there are no electric supply stations nor 
provisional orders granted. Thus, by consulting first the mill- 
owners and perhaps making it a joint concern, a profitable under- 
taking could be started, and the benefits of electric light and power 
given to all in the district. 

At the beginning of the Paper I mentioned two main reasons, I 
now come to the second reason as to why other people. apart from 
electric supply companies, should find it protitable to sell electricity. 
This reason is due to the developments of the back-pressure and 
reducing turbines. The exhaust pressure turbine is one which exhausts 
its steam at pressures varving, as a general rule, from 5 Ib. to 30 lb. 
per square inch, which exhaust steam, when the turbine is installed 
in a mill, is used for the various heating processes necessary in the 
production of nearly all commodities The reducing turbine is 
similar to a back-pressure turbine, but has a low-pressure stage in 
addition, enabling the steam either to exhaust to the heating system 
or to pass through the low-pressure stage to a condenser according 
to the heating requirements, and at the same time supply a consta it 
This type is installed where the electrical require- 


electric. load. 
Ina larze 


ments are in excess of the heating steam requirements, 
percentage of cases, however. the contrary is the rule—that is, tne 
heating steam requirements are in excess of the electrical load. 1n 
this case it is very often usual to make up the excess heating steam 
required by admitting high-pressure steam through a reducing valve ; 
but by doing this the properties of steam are not utilised to the best 
advantage. Without going into the technical side of the question, 
assume that a given amount of beating steam is required at, say. 
30 1b. pressure. By raising this amount of steam to a pressure of 
150 Ib. per square inch, only a comparatively slight increase in the 
coal consumption is incurred. But the high-pressure steam can now 
be utilised to great advantage by passing it through a back-pressure 
turbine, where it is expanded down to the required back pressure, 
and at the same time performs useful work. In the case of a turbine, 
therefore, coupled to an clectric generator, electrical energy, as the 
result, is produced at a very low cost, and the supply of heating 
steam at 30 lb. per square inch pressure is maintained as before. 
Once again, therefore, we are up against the fact that mills and 
factories, especially those that require heating steam for their work, 
are in a position to generate electricity cheaper than can the supply 
authorities. Now let us go one step further. In a number of mills 
the heating steam requirements are largely in excess of their power 
requirements. What happens, therefore ? Perhaps an exhaust pressure 
turbine is put in of a size to deal with their power requirements, and 
the excess of heating steam is made up either by high-pressure steam 
through a reducing valve or by a separate bank of low-pressure 
boilers. But supposing a market could be found for electrical 
energy. Then the total steam. required could be raised to a high 
pressure and first utilised in back-pressure turbines, where the 
maximum amount of clectricity possible would be generated. By 
this means, as previously shown, the cost of production would bs 
extremely low. A supply of electricity would be available for all 
the requirements of the mill, and there would be a large surplus of 
energy on the sale of which a very considerable protit could be made. 
An example of this kind appeared ‘only a short time ago in the 
technical Press. 1 refer to the Salt Union Works at Winsford. Here 
it was early realised that the amount of electrical energy available 
from the steam required for the process would be far in excess of the 
requirements of the works. Steps were therefore taken to obtain 
provisional orders for the Urban Distriet Council of Runcorn and the 
town of Widnes. The total capacity of the plant now installed is 
two Browett & Westinghouse 725 kw. back-pressure reciprocating 
sets and two Browett & Westinghouse 1,500 kw. reducing turbines. 
This example shows very clearly what can be done in this direction, 
since a manufacturing company would not be likely to incur the 
heavy expense of putting down large and expensive plant and under- 
taking the supply of electrical energy outside their own works unless 
they were going to see a substantial return on their money. "Thus 
it is evident that wherever there are situated any mills or factories, 
in however small a town or district, such a place possesses great 
possibilities with regard to the production of electricity at a low cost. 
In these cases, therefore, it would appear an eminently sound policy 
for the local authority to undertake the supply of electricity, and, 
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if possible, by entering into some form of agreement with the owners 
of the mill in question, to put down the necessary plant actually 
in the mill itself. There is then the course open of either installing 
an up-to-date boiler plant with back-pressure turbines, and selling 
both electrical energy and low-pressure heating steam, or if, as may 
well be the case, the mill already has a suitable boiler plant, an 
arrangement may be agreed upon by which payment is made for the 
use of the steam between 150 1b. pressure and 30 1b. pressure, or 
whatever the required range may be. The electrical energy produced 
by this steam is then sold, and the steam itself returned to the mill 


at the required back pressure. 


A TWO-RATE TARIFF SYSTEM WITHOUT TIME- 
OPERATED CONTROL.* 


BY H. H. PERRY. 


In Mr. T. P. Wilmshurst's Paper f it was shown that there were 
three different periods at which a peak occurred for heating. and the 
chart areas of those peaks on the load curve were not appreciably 
dissimilar. One of the peaks coincided with the lighting peak. <A 
similar and perhaps more striking instance is afforded in the 
case of Luton. where the claims of electric heating and cooking are 
afforded full scope. For the past year the output has risen from 
2,979,000 to 4.542.000 units, a 52 per cent. increase. and the load 
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factor from 19-7 to 20-9—17,&, a 6 per cent. increase—under the 
'* Point Five " tariff. As in the case of Derby, three heating peaks 
occur each day, the highest being at mid-day. while the Sunday load 
is a valuable one. If, therefore. the average diversity factor is such 
that the heating peak loads can be ignored, the problem still remains 
of basing the high-rate charges on the lighting only. It seems 
ridiculous tu charge at certain times of the day a low rate for power 
and another rate for lighting for the dual supply, and further, it is 
equally absurd to exact the full penalty price from a consumer when 
he is using only a fraction of his maximum lighting load, assuming 
for the moment that no heating is in use. 

In none of the Papers which have been read before the Institution 
in recent years on the subject of tariffs is any suggestion made that 
the price charged for domestic lighting should, at any period of the 
day, approach or equal that charged for power except during re- 
stricted hours. The object of this Paper is to show: That the use 
of electricity can be extended with advantage, both to supplier and 
consumer. by granting facilities to the latter for using his lighting 
circuits during '' off-peak " hours at a low-rate charge; and that 
the multiplication of domestic power circuits, while being an advan- 
tage. is not always necessary for securing a low-rate charge. A 
«imple change-over switch, automatically rocked, can combine or 
separate the two rates at will. Such a method needs two meters 
and, therefore, resolves itself into a two-rate system. 

Up to the present. two-rate clock or centrally controlled systems 
have not made great headway for the following reasons: The high 
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clock repairs ; monthly winding ; and prolonged period of testing. 


| And, in the case of central control by a system of mains high initial 
There is another form of two-rate meter 


outlay and cable faults. 
with two sets of train wheels alternately geared to a single meter and 


controlled by a series solenoid energised by the lighting-circuit 
current, This was patented as far back as 1898, and made by the 
British Thomson-Houston Co., but its manufacture has been dis- 
continued. It is obvious that such conditions can only applyto 
motor meters. In all the above methods of operation it is not pos- 
sible to register on both rates simultaneously. But why go to the 
expense of any of the above systems in order to change a consumer's 
meter over from the high rate to the low.1ate when a magnetic 
change-over switch will automatically do this ? 

As shown in Fig. 1, an ordinary single-pole change-over switch is 
employed, one arm of which is magnetically attracted by the lighting- 
circuit magnetising current. It is freely pivoted about its centre, 
and a balance weight is provided on the other arm, the position of 
which is adjusted to give any proportion of the consumer's lighting 
between, say, 5 per cent. and 25 per cent. at the low rate. In iso- 
lated cases it may be practicable to give a higher percentage. Auxi- 
liary contacts are provided for maintaining continuity of the circuit 
when changing over ; without these, the practical everyday working 
of the switch would be impossible. No mercury cups are used. 
Demagnetising turns on the magnet, or a separate counter-magnet, 
are provided for the purposes to be described in connection with 
Fig. 4. The switch is normally on the low-rate side, and two of the 
ordinary stock pattern of meters are employed, a practice which is 
daily becoming more common for domestic circuits owing to the 
demand for power. 

The connections shown in Fig. 2 would be used for a consumer 
taking practically all his current for lighting. no separate circult 
being provided. All the current in this case passes through the high- 
rate meter (H. R. M.) or the low-rate meter (L R.M), and the switcb 


H.R.M. 


Auxiliary 
Contact 
Magnet 


is adjusted by the balance weight or by the air-gap so that all currents: 
less than a given fraction of the maximum current (5-25 per cent.) 
are registered on the low-rate meter. 

In Fig. 3 a separate power circuit is used, connected to the switch 
as shown, and two meters are therefore necessary under ordinary 
tariff conditions. The low-rate meter (L.R.M.) will, therefore, 
register the whole of the power load, and up to 25 per cent. of that 
required by the lighting, when the switch is on the low (or left-hand) 
side. When the switch is on the high (or right-hand) side, L.R.™M. 
will meter the power only, and H.R.M. only the lighting. Both n 
this case and in Fig. 4. the meters are required to operate simul- 
taneously. 

With the connections shown in Fig. 4 the consumer has the option 
of these connections provided certain heating apparatus, such as & 
complete cooker, a system of radiators, or other power, is adopted, 
whether purchased outright or hired. So long as the heater system 
is in use, L.R.M. will meter all power and any desired proportion of 
the lighting. since the pull of the magnet is neutralised to the re: 
quired extent. Otherwise the operation is the same as in Fig. 3— 
that is to say, the lighting reverts to H. R. M. after 5-25 per cent. bas 
been exceeded. To provide equal and opposite magnetising un in 
turns with equal current flowing in each circuit would court financial 
ruin if the heating svstem were maintained over the lighting peak ; 
it is probable, therefore, that the opposing forces would generally 
be designed so as not to have a greater ratio than 1 : 2, or even a$ 
low as 1 : 4, until heating apparatus reaches a very much higher 
point of efficiency and commands a ready sale to every consumer. 
Provided always that the heating peak, assuming that there 1$ T 
only, does not coincide with the lighting peak in magnitude ih 
length of time. the arrangement of Fig. 4 should undoubtedly prove 
acceptable. The mere granting of a low flat rate for power by man} 
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zwithorities to-day is an admission that the diversity factor is large 
enough to allow the coincidence of double peaks to be ignored. It 
has the immense advantage of giving to the consumer the facilities 
for using dozens of forms of really useful appliances (together with 
light) from the existing lighting circuits at a low rate, and the load so 
provided should do much to improve the load factor, especially 
luring the two summer quarters. 

In a two-rate system it may be urged that the cost of two meters 
is excessive, especially for the small consumer, who does not. and is 
unlikely to, use any power, and is, therefore, connected as in Fig. 2. 
“the answer to that point is that if such a consumer can (by the 
vetting of the auto-switch) save, say, 10 per cent. on an annual bill 
of £5, he would agree to pay a small additional rental for a second 
3neter. If a consumer is connected as in Figs. 3 or 4, two meters are 
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already necessary, and no additional expense is incurred. There is 
nothing in this system to prevent the retainment, or imposition, of a 
primary charge on the tariff, and it has been suggested that the cost 
-f the auto-switch (about 17s. 6d. for the 10-ampere size) should 
easily be borne by the consumer in rental, or the tariff made to 
include it. There are many cases of “ necessitated” lights. ie.. 
those which are the first to be switched on and the last to be switched 
-off, and which ought to be distinguished from occasional lights. As 
already pointed out, it seems misleading to charge a consumer an 
apparent high rate on these; I say “ apparent" because he has 
little chance of ascertaining his real rate for these on the maximum- 
-demand or primary-charge systems. To give an instance. It is 
highly probable that a number of consumers would burn one or more 
dights throughout the night as a protection against burglary. pro- 
vided that the cost were small and readily checked. If heating by 
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electricity is to be made familiar and profitable, it is a sine qua non 
that a hiring department be inaugurated from the commencement— 
not only from an introductory point of view, but as an educative 
agency always at the service of the consumer. It is well known to 
engineers that a watchful eye is generally needed for undersized plug 
circuits when heating appliances are in use. 

Before concluding it may be useful to revert to a few points in 
connection with the instrument device, the working of which I have 
already explained. The well-known effect of residual magnetism has 
prevented many devices in which instantaneous action is required 
for a small change in the current from being placed on the market. 
In the present case a much larger electromagnet than is ordinarily 
required is provided, and the air-gap is increased with but negli- 
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gible magnetising loss. The armature will rock to and fro with a 
change of only 0-3 ampere for a 10-ampere instrument. The mag- 
netising loss at full load is approximately 4 watts with continuous 
current. and 8-10 watts with alternating current. The auxiliary 
contacts never have to carry more than 25 per cent. of the lighting 
load, except when the arrangement of connections shown in Fig. 2 is 
employed and a large power load is carried, which is most unlikely. 
Both contacts are, however, designed to carry full load, so that con- 
tinuity is assured; the top one only is provided with a flexible 
phosphor- bronze spring. which tends to give the consumer the bene- 
fit by resisting the connection with the high-rate meter. Both 
auxiliary contacts are fitted with rollers, which relieve friction and 
tend to revolve with each rock-over motion. They are so pivoted 
that the break in the circuit as the position of equilibrium is ap- 
proached is as short as possible. The inductive spark due to the 
magnetising current is then negligible. A simple indicator governed 
by the magnetising current shows the rate in use, The balance 
weight can. if required, be sealed against fraudulent adjustment. 
The complete switch in a sealed case measures 7 in. by 7 in. by 25 in. 
Whatever novelty may be claimed for this system I consider that it 
has at least the advantages of simplicity in working and a clear indi- 
cation of the charges to be met by the consumer ; the latter advan- 
tage I feel certain will be readily appreciated by him, The reduction 
offered to consumers. whether taking power or not, is an inducement 
somewhat similar to that inaugurated by gas undertakings, and the 
increased business resulting would do much to reduce the standing 


charges. 


A METHOD OF PREDETERMINING THE EFFECT OF 
FIELD DISTORTION IN CONTINUOUS-CURRENT 


GENERATORS. 


BY PROF. ALFRED HAY, D.SC. 


Summary.—'l'he nature of the distortion produced in a continuous- 
current generator by the cross-magnetising am pere-turns on the armature 
is briefly discussed, and a simple method explained for determining the 
UE to the field ampere-turns necessitated by the effects of field 

Istortion. l 


In spite of the numerous Papers which have been published 
on the subject of armature reaction in continuous-current 
machines, some doubt still appears to exist among dynamo 
designers as to the exact nature of the effect produced on the 
total flux per pole by the cross-magnetising ampere-turns of 
the armature. That such is the case will be evident by refer- 
ence to pp. 10 and 11 of Hobart’s * Electric Motors ” (second 
edition), where this subject is discussed, as also bv the appear- 
ance of two recent Papers—one by E. J. Brunswick,* the other 
by C. F. Guilbertf—on the same subject. None of the authors 
referred to seem to be aware of the very exhaustive treatment 
of this subject in the fifth (1909) edition of Hawkins and 
Wallis's “ The Dynamo "f—a treatment which leaves little to 
be desired, whether regarded from the point of view of the 
strict legitimacy of the method employed, or that of the accu- 
racy of the results obtained, and whose only disadvantage 
probablv lies in the fact of its being somewhat too elaborate 
and cumbersome for ordinary use. As regards the two recent 
Papers referred to above, E. J. Brunswick uses the somewhat 
doubtful expedient of the vectorial composition of magneto- 
motive forces and fluxes, and C. F. Guilbert employs a very 
elegant graphical construction. The method which forms the 
subject of the present communication differs from those al- 
ready described, and should be easily followed by readers 
interested in the problem. 

As a certain amount of obscurity appears to surround this 
subject, it will be well to clear the ground by considering briefly 
the nature of the distortion brought about by the armature 
current. If we suppose that the permeabilities of the various 
media composing the magnetic circult remain unaltered, then 
the main field and the armature field may be simply super- 
posed, and since by supposition the armature field 1s a cross- 
field pure and simple, the flux per pole will remain unaltered. 
In anv actual case, however, the permeabilities will not remain 


—— ~~ 


* "La Lumière Electrique," Vol. XXL, p. 355 (March 22, 1913). 
f “ La Lumière Electrique, Vol. XXIL., p. 69 (April 19, 1913). 
i Vol. Il., pp. 564-577. 
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under consideration are shown in Fig. 2. From this curve we 
find that in an undistorted field an induction of 14,470 at the 
tops of the teeth is obtained with a magnetic potential drop 
per single gap and tooth of about 3,260 ampere-turns. 

Now when the armature is loaded with 141 amperes the 
field undergoes a distortion, and the value of B at the top of 
a tooth varies from tooth to tooth. We shall calculate the 
values for the various teeth approximately by assuming that 
the reluctances in the pole-shoe and armature core (offered to 
the flux due to the armature current) are negligible in com- 
parison with those of the air-gaps and teeth. | 

The armature considered is provided with a simple wave 
winding, so that the current in each conductor is 4 x 141—705 
amperes. There are eight conductors per slot, giving 8x 70-5 
= 564 ampere-conductors per slot. As will be seen by reference 
to Fig. 1, there are nine teeth under cover of each pole-shoe. 
The ampere-turns acting on the gap and middle tooth 5 are 
contributed by the field winding alone.* Those acting on the 
gap and tooth 4 in the weakened region of the field are equal 
to the ampere-turns acting on the gap and tooth 5, less the 
ampere-conductors contained in the slot between the two 
teeth. Similarly, the ampere-turns acting on the gap and 
tooth 6 in the strengthened region of the field next to the 
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constant, and there will be greater or less local changes of 
permeability in the various parts of the magnetic circuit, and 
especially in the teeth. We may imagine the final magnetic 
state to be arrived at by an imaginary process consisting of the 
following two stages. During the first stage the armature 
fie'd is superposed on the main field without change of per- 
meability in any part of the magnetic circuit; during the 
second stage the corresponding local changes of permeability 
are allowed to take place. During the first stage, as already 
explained. the flux per pole remains unaltered ; while during 
the second, the flux per pole is reduced.* It is therefore ob- 
vious that the reduction tn the flux is due entirely to changes in 
the permeability, and is thus only a secondary and not a primary 
effect of field distortion. This result does not appear to be very 
clearly realised by some writers, but is given due prominence 
in Messrs. Hawkins and Wallis’s book. 

We are now in a position to consider an approximate method 
of calculating the additional ampere-turns which are required 
to counteract the effect of decreased permeability in the teeth. 
It is true that the permeabilities of the pole-shoe and part of 
the field core, as also that of the armature core below the teeth, 
are affected by flux distortion. The change of reluctance 
resulting from this, is, however, so slight in comparison with 
that arising from the drop in the average permeability of the 
teeth (which under normal conditions are highly saturated) 
that we may neglect it. 

In order to fix ideas we shall explain the method in con- 
nection with a concrete example, the results for which have 


-j 


F.c. 1l. 


been verified by actual experiment. The machine in question 
is a six-pole. 40 kw., 220-volt generator, one of whose magnetic 
circuits is shown in Fig. 1. The machine is provided with 
interpoles. and the brushes are in the neutral position, so that 
we have merely to deal with the cross-magnetising effect of the 
armature current, the direct demagnetising effect being en- 
tirely absent. We shall calculate the additional ampere-turns 
required to compensate for decreased permeability in the teeth 
wlien the total armature current is 141 amperes, and the E.M.F. 
239 volts. By well-known methods of calculation the mean 
induction at the top of the teeth corresponding to this voltage 
was found to be 14,470. The first step in the solution of the 
problem consists in drawing a curve which connects the ampere- 
turns required for a single air-gap and tooth with the induction 
at the top of the tooth.f values of the induction both above and 
below B-«14,470 being considered. The methods of calcu- 
lating the ampere-turns in such a case are well known, and need 
not here be further referred to. The results for the machine 


* The reason for this reduction in the total flux may not at first sight 
appear to be very obvious. Since the permeability is in some parts of 
the magnetic circuit increased, while in others it is decreased, it might 
perhaps be expected thet the one effect counterbalances the other, Such, 
however, is not the case, as under the conditions prevailing in ordinary 
practice, the increase of permeability in the Jess saturated portions of 
the circuit is numerically less than the decrease in the more highly 
saturated portions, 

+ Instead of referring everything to the induction at the top of a tooth 
we might equally well have referred it to that at the base of a tooth, or 


to the average induction in the air-gap. 
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middle tooth 5 are the ampere-turns acting on the gap and 
middle tooth 5, plus the ampere-conductors per slot. Con- 
sidering the next pair of teeth, 3 and 7, symmetrically situate 
with regard to the middle tooth, we see that the ampere-turns 
are weakened and strengthened respectively by the ampere 
conductors in two slots ; and so on. 

Let us suppose that the field ampere-turns acting on the 
middle tooth and gap amount to 3,260, corresponding, as men- 
tioned above, to the required value of B —14,470 at the tops 
of the teeth in the undistorted field. When the armature !5 
loaded with 141 amperes the ampere-turns acting on the con- 
secutive gaps and teeth are as follows :— 


Hd M cA DRESS 
Tooth | ......... 1 2 3 4 ' 8 6 7 8 9 


— —— e —À ———— ——  — — 


Amp.-turns per 1,004 1,568 2,132. 2,696 3,260 3,824 


4,388 4,952 5,516 


| = 


tooth and gap 7 
The above figures are obtained by first successively sub- 
tracting 564 (the ampere-conductors per slot) from 3,260, and 


then successively adding 564 to 3,260. 
By referring to Fig. 2, we can read off the corresponding 
values of B, thus obtaining the following table :— 


E t 


Tooth... 1 2 3 4 | 5 6 . 7. 8 ' 9 
g d | mr 
Bat top 4,850 7,520 10,170 12,700 14,470 15,650 16,560 17,270 17,900 
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a E EE E E 


oftooth 
* This statement is only approximately correct. 
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13,010. From this we see that field distortion reduces the 
mean value of the tooth top induction from 14,470 to 13,010. 
Proceeding in the same way, we determine the mean values | 
of the tooth top induction for consecutive ascending values of | 
the field ampere-turns, thus arriving at the following results :— | 
Ampere-turns per pole .......... 3,400 ... 3,600 ... 3,80) ... 4,000 | 


By taking the sum of the inductions and dividing by 9| 
we obtain the mean value of B per tooth. This comes to | 


THE AUDION-DETECTOR AND AMPLIFIER.* 


BY LEE DE FOREST. 


Summary.—The improved audion, containing one hot and two inde- 
pendent cold electrodes, is described, and its action as a sensitive de- 
tector in radio-telegraph and telephone work outlined. Its action is 
shown to be not that of a simple rectifier or valve, but of a true relay 
device. The secondary circuit of a wireless receiving transformer is. 
connected in shunt between the “ grid ” electrode and the filament. The 


being observed when the armature was loaded. 


Mean induction at top of tooth 13,410 ... 13,950 ... 14,470 ... 14,980 
These results are plotted in Fig. 3. We see that in order to 
obtain a mean value of B=14,470, the number of ampere- 
turns required is 3,800. The inductions in the various teeth 


corresponding to this number of ampere-turns are as follows :— 


Pd Seige HR d Cine | | 


| 
Tooth ............ ba. opel ge be Pe. oe ie ria 


telephone receiver and dry battery are connected between the plate 
electrode and filament. There appears to be no known limit of sensi- 
tiveness below which the effect of minute received energy fails to be 
registered. The normal current across the gas is of the order of a milli- 
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a diminution in this current. The audion as an amplifier of minute 
- | —77 telephonic and other currents is described, together with 
9 circuits which permit successive amplifications up to 120 times 

the initial energy. A solution is thus promised of the tele- 


lace ce —— €—— ee ee € *. . . . . 
phone relay problem, and a sensitive and reliable calling device 


——— —— M —— M — 


i sper l 544. | =; | | ) 928 5 ) : ; : 
Amp.-turns per, 5,544. 2,108) 2,672) 3,236, 3,800 4,364 4,928 5,492 6,056 . for wireless purposes is readily attained. The general use of 


gap and tooth | | 


magnetic telephone transmitters in place of microphones, 


| 
i > 49 = € - zl = 905 =- Of t 


top of tooth... | 


sible future development in telephony. In connection with 


By making use of this table we can approximately determine | the telegraphone the amplifier permits voice and music records, of 


the distribution of the magnetic flux. This is shown in Fig. 1, 
the total flux being divided into four large tubes of induction. 
It will be seen from Fig. 1 that the outermost useful line— 
ABCD—is linked with an effective number of armature-turns 
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corresponding to the conductors contained in two slots, i.e., 
with 2 x 564 -= 1,128 ampere-turns ; while the innermost line— 
EFGH—is not linked with anv armature ampere-turns at all. 
We shall assume the mean linkage of armature ampere-turns 
to be $x 1,128 2564 ampere-turns.* so that the added ampere- 
turns per pole will be 3 x 564 = 282. 

Since, therefore. the armature itself provides 282 ampere- 
turns per pole, and since the total ampere-turns per pole are 
required to be 3,800, the field coil must provide 3.800 — 282 -= 
3,518 ampere-turns. But with an undistorted field a value of 
B=14,470 would be obtained (see Fig. 2) with 3,260 ampere- 
turns per pole. Thus the required increase in the ampere- 
turns per pole due to the decrease in the average permeability 
of the teeth (arising from field distortion) is 3,518 — 3.260 — 258 
ampere-turns. An actual test of the machine gave 212 for 
the additional ampere-turns per pole. This seems to indicate 
that the method outlined above 1s capable of giving results 


The method was further tested in the case of a machine for 
which the calculated addition to the ampere-turns turned out 
to be negligible. In this case, also, the experimenta] result 
was in agreement with theory, no perceptible decrease of flux 


sufficiently correct for practical purposes. | 
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* This assumption is only approximately correct, 


practically any length, to be heard throughout large-sized rooms. 


Recording of rapid wireless signals by means of the telegraphone is 


thus feasible. It is suggested that the audion amplifier may be applied 
equally well to problems of cable receiving and relaying. . 


Notwithstanding the now widespread use of the audion as a 
detector in radio-telegraph and telephone service little independent 
research into the nature of this instrument, or even cursory descrip- 
tion of its operation, seems to have been recorded, since the original 
Paper presented in 1906. At that time pending patent applications 
prevented a detailed description of certain forms and improvements 
which are to-day common knowledge among radio engineers. It 
is my purpose herein to outline briefly the subsequent development 
of the audion, both as a wireless detector and as amplifier of minute 
electric impulses. 


For the benefit of those not familiar with radio detectors a brief 


description of the audion follows :— 


In a small incandescent lamp bulb with a tantalum filament F, 
Fig. 1, of from +4 to 15 volts, is mounted close to one side of this. 


filament and parallel to its plane, a small plate of nickel W. This 
plate is connected through a telephone receiver, or other indicating 
device R, with the positive terminal of à battery of dry cells B, 
arranged with multi-point switch to give from 15 to 40 volts. The 
negative terminal of this battery is connected to one leg of the 
filament, which latter is lighted from a suitable storage battery, A. 

Between the filament and plate is mounted a third electrode, G, 
usually in form of a grid-shaped wire. or a perforated plate. Ap- 
proximately 4& in. separates grid from plate on one side, and from 
filament on the other. 

When used as a wireless detector this grid electrode is connected 
to one terminal of the source of received high-frequency oscillations, 
the other terminal being connected to the audion filament at P. 

In ihe unlighted bulb resistance is practically infinite between the 
electrodes. When the filament is at white heat a resistance of from 
10,000 to 30,000 ohms is found between this and the cold anode. 
This resistance depends upon a variety of conditions, such as filament 
temperature; size, shape, condition and location of the two outside 
electrodes ; amount of impressed E.M.F. across the gas; degree of 
vacuum; nature and degree of purity of the gas; magnetic forces 
to which the ions are subjected ; and the instantaneous value and sign 


of the electric potential impressed, or residing, on the intermediate, or 
| grid, electrode. 


* Paper read before the Institute of Radio Engincers (New York). 


ampere, and positive or negative charges impressed upon the grid causes. 
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The introduction within the exhausted bulb of this third electrode 
(preferably, but not necessarily, Jocated between the filament and 
anode plate) at once placed the audion in a class distinct, both as to 
sensitiveness as a responsive radio detector, and as to its mode of 
operation. No-longer by any form of argument could the grid 
audion be classed as a rectifier, or '* vacuum valve.” Attempts to 
confuse it with the so-called Fleming '' valve tube " have, I believe, 
failed to convince any one who has actually compared these two 
detectors, when each is properly constructed and connected, as taught 
in their respective patent specifications. The difference observed 
in their operation is more than merelv one of degrec. 

The vacuum valve, as first discovered Ly Edison and carefully 
studied by Elster and Geitel* has most marked rectifying properties, 
excelling in efficiency any electrolytic or crystal rectifier. 

In this original device the cold electrode, or electrodes, was con- 
nected to the positive terminal of the filament for what may be, 
under favourable conditions, a very energetic bombardment of 
negatively charged corpuscles from the negative portions of the 
filament, while itself giving off practically no negative carriers. This 
valve rectifies small currents of any frequency, and can therefore be 
used in connection with a continuous-current galvanometer to detect 
and measure the half oscillations impressed on a tuned high-fre- 
quency transformer, the secondary terminals of which are connected 
to the anode plate and to one end of the filament. respectively. 


Starting from my experiments with the rectifying qualities of a 
gas flame (where the sources of heat energy and of the impressed 
E.M.F. across the electrodes were distinct and separate), the writer 
early found that if this incandesacent filament vacuum-rectifier 
were provided with a secondary battery, of proper voltage, inde- 
pendent of the lighting source and connected between one leg of the 
filament and the plate (which plate must always be made anode), 
then the device became more than a simple rectitier. 

It took on the nature of a true detector, a '* wave-responsive ` 
device. In other words, it became to a degree a “‘ trigger ` tube, a 
genuine relay, giving responses in the indicating instrument, which 
was now preferably the telephone receiver, of considerably greater 
intensity than could be had from the simple rectitied received cur- 
rents, The regular and steady departure of negative ions, or carriers, 
from the cathode under stress of the B battery was found subject to 
sudden and great variations, following the variations of the applied 
high-frequency E.M.F., the degree of sensitiveness depending, for 
any given bulb, upon the heat of the filament and the amount of this 
applied “ B. battery " 
rank in sensitiveness with the clectrolvtic detector, until that time 
the most sensitive known. 

The next step in advance was, as above stated, the introduction 
of the electric impulses into the gaseous medium by means of a third 
and independent electrode. This grid and filament connected across 
the condenser of an oscillating receiving circuit adds a slight capacity 

and very high resistance shunt to that condenser. The additional 
damping thus introduced in the oscillating circuit is excessively 
small, its resonant qualities are unimpaired. The audion thus lends 
itself, far more than any other form of energy-transforming detector, 
to sharp tuning. I have found properly designed receiving circuits 
equally sharply tuned, whether the andion or the make-and-break 
contact detector (Poulsen tikker) be used therewith. 
“There appears to be no lower limit of sensitivencss to the” audion, 
no minimum of suddenly applied E. M.F. below which the received 
impulses fail to produce any response. The exciting impulse, it is 
true, may be too minute to cause a directly discernible effect in the 
B circuit, but if this effect be amplified through one or more steps, as 
will be hereafter described, the effect of the original excitation is 


found to exist. 
Even in this dav of universally accepted long-distance “ wireless 


‘records, it is difficult for those who have not actually used the 


audion detector to believe some of the receiving feats which are 
scored to its credit. (1 will cite here only one of many authenticated 
instances of recent long-distance work with the audion. On the 
night of January 13th last the steam yacht “ Van Addie.” when six 
hours off Curaqoa, Brazil, sent a message to Key West, using a small 
quenched-spark transmitter. This message was picked up by an 
antenna 40 ft. above the roof of an apartment house in New York 
City, and correctly received, using an audion of the single plate and 
grid type). 

The audion has the further advantage of entire absence of adjust- 
ment in the receiver itself. If the two battery potentials are once 
properly adjusted it requires no further attention. There is no 
fatigue under any condition of use. A powerful spark discharge 1n 
close proximity may cause the " blue arc," or visible cathode dis- 


* Wiedemann’s " Annalen," XVH, 1882. 


voltage. At once the old vacuum valve took , 


charge to pass, but after a second or two this “ paralysis " will auto- 
matically disappear; while a high resistance path (of the order of 
several megohins) between plate and grid will generally prevent this 
blue arcing. 

This is, therefore, a suitable detector to use with a telegraphist's 
" breaking key.” If a key-actuated relay be arranged to open the 
filament circuit with each depression of the Morse key, the audion 
is always ready to catch the distant operator's call, or attempt to 
" break " in the midst of a message. On the other hand, the sen- 
sitiveness of the electrolytic and best crystal detectors is frequently 
destroved by one violent impulse, unless protected by shunting and 
disconnecting switches. 

If there is any justification in the attempt to classify radio detec- 
tors as `“ eurrent-operated " or * potential-operated " devices, there 
can not be the slightest hesitancy in classing the audion as a poten- 
tial-operated detector. Obviously, it is in no sense a contact device, 
perfect or imperfect. Its response is strictly quantitative, up to the 
critical point in its voltage-responsive curve where ` saturation " of 
ions or gas carriers begins. Up to that critical point the change in 
current passing from plate to filament is proportional to the voltage 
applied to the grid electrode. 

This voltage may be merely that of the hand discharging into the 
grid. When the lead to this grid is suddenly grasped a click may 
be heard in the telephone receiver in the B circuit. If the charge 
thus impressed upon the grid be negative, a repulsion or scattering 
of the negatively charged carriers emanating from the filament 
occurs. If the impressed charge be positive. then these carriers may 
be attracted to the grid and discharged there, or delayed in the 
neighbourhood. In either case, therefore, a diminution in tho 
number of ions reaching the plate results, and we observe a diminu- 
tion in the deflection of a sensitive milliammeter or galvanometer 
in the P circuit when a prolonged series of impulses is delivered to the 
grid. The normal current is usually of the order of a milliampere, 
and its response diminution may vary from an. undiscernible amount 
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An insight into what forces are at work in the audion is afforded 
by experiments with a special circuit, such as that shown in Fig. 2- 
When a negative charge is applied to the grid a pop is heard in the 
telephone. When a positive charge is applied almost no sound 1s 
heard. 1f C is negatively charged to 20 volts while a sound from 
telephonic currents from source S is being received, the sensitive- 
ness of the audion is practically annulled. When G is positively 
charged the sound is greatly reduced, but not to the foregoing extent. 
This experiment seems to show that in the normal operation of the 
audion the imposition of a charge, negative or positive, upon the 
grid acts either to repel from its neighbourhood the ionic carriers of 
to hold them idle there, thus in either case increasing the effective 
resistance in the filament-plate path. 

The first establishment of the ionic circuit of an audion when the 
filament is suddenly lighted is perfectly silent ; no sound is heard in 
the telephone, although a galvanometer in series shows that the 
"wake" is practically instantaneous. The establishment of the 
gaseous conductivity is sufficiently gradual, however, to make no 
sound. I do not know of any similar rapid circuit-closing device 
which is thus silent. While this B current assumes its neatly 
maximum amplitude, practically instantly its full value may not i 
reached for several seconds, A slow and irregular creeping of the 
milliammeter needle reveals how gradually the ions adjust themselves 
to a completely stable condition. Upon the rupture of the filameut 
circuit, however, the B circuit lets go instantly, invariably accom- 
panied by a click in the receiver telephone. d is 

Referring again to the arrangement in Fig. 2. When the AN i 
positively charged and the voltage of B, is inade nearly equal to that 
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of B,, and the heating current carefully adjusted, a very intense 
whistling note may be obtained in the telephone receiver, loud 
enough to be heard several feet from the instrument. 

The pitch of this note slowly rises to à maximum, at which it 
remains for some time. A higher voltage at B, (18 volts) gives a 
higher initial pitch, which also increases to a maximum; a very 
pure sound. This note will sometimes increase from a very low to 
an extremely shrill pitch, then drop again down the scale and 
suddenly cease. 

Such siren effects with this circuit are always transient and 
critical. usually obtained only when the blue glow is visible to the 
eye. The effect is not dependent on the presence of the condenser C, 
but a high impedance in the B, circuit is essential. An impedance 
in the B, circuit aids the phenomenon. When the grid is negatively 
charged the audion cannot be made to whistle. Its sensitiveness 
is nil, and if this B, voltage is made large enough the current through 
the B, circuit is completely cut off. 

These siren phenomena are probably due to the alternating action 
of the suddenly altering positive charge on the grid upon the positive 
charge on the plate, and vice versa—i.e., to the reaction of the two 
circuits upon each other through the coupling medium, the gas path 
in the bulb. The gradual increase of pitch observed may be due to 
the gradual increase in the intensity of the cathode discharge, 
which increase would take place, without the presence of the positive 
charge on the grid, very suddenly, but is now greatly retarded by 
the disturbing reciprocating action of the two charging circuits. 
When a stable state, or pitch. is reached the ensuing decrease of pitch 
may be due to the rapid running down in voltage of the small dry 
cells used, until the voltage across the gas is again reduced below 
the critical “ blue arc ” stage, whereupon the phenomenon ceases. 
These siren effects are not found with every bulb. 

Even when the grid is uncharged an audion can be made to give 
out a loud piercing whistle if a magnet be held in the proper position 
near by. "The pitch of this note may now be found to decrease as the 
B voltage is raised, as though a larger and heavier mass of cathode 
carriers. were involved in the vibration or interruption. Con- 
siderable impedance, but no condenser, is necessary to obtain these 
effects, showing that we are not dealing here with ordinary oscillating 
circuit phenomena, where the frequency is proportional to the inverse 
product of induction and capacity. 

My experiments with tungsten and other filaments, with platinum 
coated with alkali metals or salts, and with various gases or vapours 
in the bulb, have not succeeded in increasing the sensitiveness 
obtained with tantalum as filament and with atmospheric air 
exhausted to the optimum pressure. The optimum value of B 
potential to produce maximum sensitiveness depends on the degree 
of vacuum, being roughly proportional to the degree of exhaustion. 

An interesting phenomenon is observed in certain bulbs where the 
B voltage is adjusted until a sheaf of visible blue cathode rays spreads 
out, fan-like, from around the edge of the plate. Then, when 
powerful impulses are received on the grid, a momentary flaring-out 
of this blue aura can be observed with each signal, so that it is 
possible to read the telegraph signals directly by sight. This effect 
has been observed at wireless receiving stations separated many 
miles from the transmitter. 

For radio-telephony, whether in true wireless service or in the 
so-called ** wired wireless,” the audion is practically the only suitable 
receiver. Its extraordinary sensitiveness, its reliability and perfectly 
quantitative response have earned for it a general recognition, abroad 
as well as here. The range of communication is easily increased by 
50 to 100 per cent. over that possible with crystal or electrolytic 


detectors. 
THE AUDION AS AN AMPLIFIER. 


In a patent issued to the author in 1907 is described an arrange- 
ment whereby a grid audion can be so connected that it acts to relay 
and amplify minute pulsating electric impulses. Of late this 
amplifier has been much studied and is now being applied toa variety 
of purposes. 

Fig. 3 shows the simplest arrangement, using two amplifiers *“ in 
cascade." The source of energy to be amplified may be an audion 
used as a radio-detector, a microphone. a magneto telephone receiver 
over a long-distance line, a cable transmitter or the like. T, repre- 
sents a step-up transformer, essential if the impulses from S be of low 
voltage. For a single amplitier T, will represent the indicating 
instrument. For a two-step amplification T, is a one-to-one ratio 
transformer, the secondary of which can be left entirely open at one 
end, its other end being connected to the grid of aimplitier No. 2. 
Where the two amplifiers are supplied from separate lighting bat- 
teries T, may consist of one coil only. Similarly, amplitier No. 2 may 
actuate a third, and so on: the successive steps requiring, as 
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a rule, larger bulbs, with larger heating areas and cold electrode 
surfaces. 

By measurements made with the shunted telephone receiver 
method, a good audion amplifier shows an amplification of 500 per 
cent. This general ratio holds also for second and third steps, so 
that with three audion amplifiers in cascade I have obtained an 
energy amplification of some 120 times, and this including losses 


from the three transformers in circuit. 


The strictly quantitative action above described holds for the 
hundredfold three-step amplifications as well, so that the ear, at 
least, deteets no distortion in this process. This holds unless the 
third amplitier is over-excited so that the *' blue arc " passes. This 
latter effect can always be prevented, as above explained, even 
while relatively large current variations are registered. To what 
limits of amplification this audion principle can be carried has not 
yet been determined. 

The principle involved differs so radically from any form of tele- 
phone-microphone or mechanical amplifying device that the audion 
opens up entirely new possibilities in all lines of micro-electrics. 
First of all, its extraordinary sensitiveness is attended with no 
delicate adjustments and is obsolutely non-microphonic. No 
amount of jarring or mechanical vibration disturbs its complete 
reliability. The ticking of a watch placed upon an ordinary micro- 
phone connected with one dry cell in a primary circuit can be am- 
plitied and heard through a telephone when a coupling of less than 
5 per cent. unites the microphone circuit with the amplitier telephone 
circuit; whereas from the most sensitive telephone receiver con- 
nected directly in this secondary circuit not a shadow of a sound can 
be heard. Thus any microphone, or even an ordinary magneto- 
receiver, with a two or threcfold amplifier, becomes a ‘‘ dictograph," 
but with a delightful clearness of articulation. 

If in the wireless telephone receiver we add one or two amplifiers 
to the usual audion detector, it is possible to bring up, clear and 
loud, articulation which with this detector and telephone receiver 
alone is too faint to understand. Similarly with the wireless tele- 


Fic. 3. 


graph. The amplifier when used to relay the signals received on the: 


Poulsen ticker at San Francisco have postponed by two hours the 
period of * daylight fading " from Honolulu. sx» 

The current changes in the circuits of the second or third amplitier 
are sufficient to reliably operate a moderately sensitive contact relav, 
so that it is now possible to operate any desired form of calling device 
or remote-control apparatus by any wireless signals which are 
clearly audible, as well as the read signals which are quite inaudible 
with the ordinary detectors. 

Inasmuch, now, as a theoretically perfect single rectifier can have 
an efficiency of only 50 per cent., the fact that *he audion, am plifving 
alternating currents of practically any frequency, shows an efficiency 
of from 100 to 500 per cent. should most effectively silence the old 
and recurrent contention that this detector is merely a sensitive and 
efficient rectifier, or “ vacuum valve.” 

In the long-distance telephone ficld lies the most obvious and 
useful application of this amplifier. The audion used as a two-way 
amplifier at the middle of a metallic circuit requires, it is true, some 
type of the usual balanced circuits, with precautions to prevent 
"singing "^; but the difficulties here afforded are less serious than 
with the microphone telephone repeater. "The relative constancy of 
adjustment, and especially the freedom from microphonic troubles 
and distortion simplify the problem. It is the writers hope that 
more detailed information of exceedingly interesting work which is 
being done in this direction by telephone engineers may shortly be 
presented. 

Aside from long-distance work, other applications of this telephone 
relay, of more radical and far-reaching significance, may await the 
future, For example, it has been suggested that a magneto-tele- 
phone receiver be used in place of the microphone at cach sub- 
seribers station, allowing once more that original clearness and 
fidelity of voice which was sacrificed when the microphone was made 
a part of every telephone equipment. No central. battery energy 
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need be supplied to the subscriber, except for calling purposes. His [ It is necessary only that the received signals should be 50 to 100 times 
voice supplies the energy for driving this magneto-dynamo. The | “ audibility " before amplification.* 

minute but correct currents thus generated might be carried to a While it is yet too carly to speak authoritatively on the subject, 
central station over a pair of wires of such size that twice the present | there appears no reason why the audion amplifier should not also 
number of conductors could be enclosed in the standard-sized cables. | be applied to excellent advantage in submarine cable recording and 
With these minute currents troubles from cross-talk would be [| relaying. 
minimised, while high-resistance or microphonic contacts in the lines | 
would cease to be the serious matters they are at present. The 
audion, being an extremely high-resistance device, requires for a 
transformer a high-wound primary, with a secondary adapted to 
standard telephone receivers. At the central stations, then, we 
would have banks of audion amplitiers fed from the common storage 
battery, Incoming and outgoing calls would operate signal devices 
with this central battery energy as at present, but when the talking 
circuit was made the subscribers magneto transmitter would be 
connected through an induction coil to the grid of an idle audion, 
amplified, sent out over a trunk, re-amplified if necessary at the other 
exchange, transformed, and sent out to the receiver's station. 

In Connection with the Telegraphone.— The ease with which voice 
records are made on the fine steel wire of a telegraphone, the fidelity of 
these records when not intense enough to magnetically saturate the 
wire, and the practically unlimited length of a record (30 minutes or 
more), once appeared to give to this wonderful device possibilities 
which were quite beyond any to be hoped for from the cylinder or 
disc phonograph. However, the faintness of the reproduction has 
limited the commercial application of the telegraphone to an office 
dictating and telephone-recording machine. All attempts to reliably 
amplifv telegraphone records so as to throw the sound out into a 
room by use of microphone relays have failed. Adjustments are too 
delicate and transient, and distortion excessive. 
| With a three-step audion amplifier I am able to supply a number 
of “ loud-speaking " telephone receivers, and distribute music or 
voice records over a small hail in sufficient volume. From four such 
loud-speaker receivers nested together a violin record on the tele- 
graphone can be heard at a distance of 250 ft. in quiet open air. By 
use of larger bulbs for the third amplification, and with two or more 
of these in parallel, each supplying six or more loud-speakers, any 
reasonably-sized enclosed space can be filled. 

This amplification of telegraphone records has revealed a number 
of interesting peculiarities of that instrument hitherto unrealised. 
Notably has it shown how imperfect and unreliable device a carbon 
microphone, voice-actuated, really is. The haphazard action of 
packing, friction, and the natura] vibration periods of the diaphragm, 
are exasperatinglv demonstrated. J am at work on these problems 
at the present time, investigating the best methods for recording 
various types of music, voice, &c., using for this purpose both the 
microphone and special forms of magneto transmitter. "The intro- 
duction of the telegraphone to the music-reproduction field awaits 
now merely a perfection of proper methods of recording. 

The problem of recording high-speed wireless telegraph signals 
has been repeatedly attacked, using photographie tape records with 
the Einthoren string galvanometer and crystal rectifier detector. 
The multiplicity of delicate adjustments, and the obliterations 
which even moderate atmospheric disturbances cause in the records, 
«convince in time the most optimistic investigators in this field of the 
basic fallacy of this method. Attempts have been made to record 
wireless signals by means of the telegraphone. but the fact that 
excessively loud signals (such as can be heard 3 ft. from the telephone 
receiver) are needed to make satisfactory telegraphone records have 
kept this method inapplicable. l » 

Now, however, with the three-step audion amplifier relaying the 
„detector signals the telegraphone becomes a simple and surprisingly 
reliable rapid recorder. A tape-actuated Wheatstone transmitter, 
controlling by two successive relays the wave-length of a 12 kw. 
Poulsen are transmitter, sends Morse at the rate of 60 words per 
minute. The received tikker signals are amplitied and recorded ona 
telegraphone wire running at a rate of about 800 ft. per minute. In 
reproducing the record this wire speed is reduced to approximately 
‘one-third. The pitch of the tikker signals as thus reproduced is, 
of course, very low; but with the above speed-reduction ratio these 
signals, even without re-amplitication, are still sufficiently loud to 

ermit the use of a typewriter by the transcribing operator. For 
speeds bigher than 60 words per minute It is necessary to obtain the 
incoming signal in form of a high-pitched note, which upon reduction 
transcribing at 25 words per minute has still a pitch of some 


for OMIM. : 
150 per second. Methods for accomplishing this latter have been 
steam turbine, although rather less than the “ Diesel ' engine. 


recently worked out by the writer. | | 
The telegraphone rapid receiver has been in daily commercial use à 
eficiericy may be taken at about 27 per cent., or if producer losses 


for several months at the are stations of the Federal Telegraph 
: -between San Francise s Angeles. The method is ; i i : 

Company between San H rancisco n Los A ptit al e E : Io * Loud enough to be taken down by operator using the ty pewriter. 

not limited to arc transmitters. In fact, the musical spark stations T Abstract of an address delivered by Mr. J. A. Robertson at Glasgow 


ain advantages for this method of high-speed recording. f on November 11th. 
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MR. J. A. ROBERTSON’S ADDRESS TO THE SCOTTISH 
SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. + 


We are passing through a period of extremely rapid development 
in the multifarious applications of electricity, and questions which 
appeared but a few years ago to be in the domain of pure speculation 
are now Claiming attention as practical problems waiting for solution 
in the near future. The efticient utilisation of the natural fuel 
resources of the country by concentrating the manufacture of power 
in large central stations and transmitting over areas extending to 
hundreds of square miles, the abolition of the smoke clouds which 
distigure and pollute our cities and towns, the electrification of our 
railway systems, the possibility of replacing existing svstems of 
motor transit in our streets by cheaper, cleaner and safer methods. 
the application of electricity on a large scale to chemical processes 
and its employment in the production of steel and iron, these are 
some of the questions which will claim attention from the electrical 
engineer within the next few years, 

We have had the steam turbine with us for many years, and al. 
though recent developments have been chiefly in what is known as 
the impulse tvpe, yet it will be generally admitted that we owe to 
"ir Charles Parsons the credit for giving us the greatest advance in 
prime movers we have ever known. The turbine is free from nearly 
all the limitations of the reciprocating steam engines, and combines 
simplicity of construction with economy of operation. A modern 
power station equipped with water-tube boilers and steam turbines 
represents practically the limit of economy so far as present know- 
ledge goes, and it is possible to supply energy from central stations 
under these conditions at rates cheaper than any private user could 
generate for himself. But the fact remains that even in the best 
modern power station equipped with the latest type of water-tube 
boilers and laid out to secure the maximum economy by the use of 
economisers and superheaters, and with every care taken to prevent 
unnecessary loss, we are only able to secure an overall thermal 
efhciency in thé station of about 15 per cent. To improve the 
efficiency. of the turbine we require to increase its range of tempera 
ture, and the only practical way to do so at present is by additional 
superheating of the steam. The difficulties in using high superheat 
for turbines is purely one of construction calling for the use of specia 
materials and improved methods of fixing and arranging the parts 
exposed to the higher temperatures. Bearing in mind the tremen- 
dous advance which has been made in recent years, there is go 
ground for believing that these difliculties will also be overcome. 

The high thermal efficieney of the Dicsel engine which may be 
taken at 30 per cent. (or twice the efficiency of the water-tube-boiler- 
steam-turbine combination) constitutes a strong claim for its adop- 
tion in central-státion work. A further advantage is the absence 0 
stand-by losses and the abilitv to bring an engine into use at Very 
short notice. The chief limitation, in my opinion, to the use of Diesel 
engines on a large scale for central-station work is our dependence 
on foreign countries for supplies of oil fnel. It is true that the Navy 
and also the Mercantile Marine are adopting oil fuel cither for raising 

steam or to burn in the eugine cylinder direct, but it must be remem- 
bered that for marine purposes, the use of oil fuel possesses many 
important advantages such as increasing the radius of action in the 
case of battleships, which are, of course, absent in the case of central 
stations. We should be dependent on a price which might fluctuate 
within wide limits, and if. as appears probable, the use of oil is eX- 
tended in the Navy and also in the Mercantile Marine, there may be 
difficulties in meeting the demand. Having regard to these con- 
siderations, l am of opinion that British engineers will do wisely 
in confining themselves to a type of plant for central-station work 
which càn be operated with coal, our natural fuel, of which we have, 
and are likelv to have, an abundant suprlv for many vears. 

The producer gas engine can be operated with almost any kind of 
coal fuel, and has a thermal efficiency considerably better than " 
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are included, there is a combined efficiency of about 24 per cent. If 
it were possible to increase the range of temperature and construct 
gas engines of compound or triple-expansion type, a much higher 
efficiency could be obtained, but the mechanical difficulties in the way 
of making compound gas engines are enormous, and these multiply, 
unfortunately, as the size of the engine is increased. The limit at 
present appears to be single stage engines of 4,000 n.p. There is still 
room for improvement and I believe the gas engine will play an im- 
portant part in the central station of the future. 

There has been a tendency in certain quarters of late to decry the 
backward state of our industry, which is attributed to certain specific 
causes, first, the restrictive legislation imposed by Parliament on 
private companies, and, secondly, the fact that the bulk of electric 
supply undertakings in this country are in the hands of local authori- 
ties. To prove this contention, statistics are sometimes given show- 
ing the relative consumption of electricity in this and in other coun- 
tries on the basis of units sold per head of population. I cannot 
quite agree with either of these views. If our alleged backwardness 
was confined to electrical applications the argumeat might have some 
weight, but as a matter of fact it extends to many other industries 
which are not in the least affected by legislation. ‘Take the case of 
our railways. They are owned and managed by private enterprise, 
no restrictions by Parliament or local authorities exist to prevent 
them taking up and working new ideas, and yet in the matter of rail- 
way electritication, and even in such details as automatic signalling, 
we are relatively behind other countries. These comparisons with 
America overlook the difterence in conditions which exist between a 
country having a much larger area, with a rapidly increasing popu- 
lation with new districts opening up, and new industries being con- 
stantly introduced, and an‘older country like Britain, densely popu- 
lated, with many old established interests and a natural conservatism 
which clings to existing ideas and systems. It must also be remem- 
bered that while in America the prices charged for electricity are 
comparatively high thev are relatively more favourable to electricity 
than the prices charged in this country, where we have the cheapest 
gas in the world to compete against. 


The charge made against municipalities of obstructing electrical 


progress is also, I think, somewhat unfair. Nothing can be said on 
behalf of a municipality which follows a pure policy of obstruction, 


but cases of that kind are, I believe, the exception rather than the 


rule. On the other hand, it can safely be said that our municipal 
supply undertakings, especially those in large cities and industrial 
towns, have shown results which will compare very favourably with 
the results obtained by private companies. 
municipalities, it should not be overlooked that many of them em- 
barked in the business of supplying electrical energy at a time when 
bulk supplies were not available, and they have survived through a 
period when the conditions were not nearly so favourable as they are 


to-day. They are all under obligations regarding repayment of 


capital from which private companies are exempt, and on the whole 
have shown good financial results with moderate charges for supply. 
They have educated the public to the use of electricity and have pro- 
vided much valuable experience. In the light of our present know- 
ledge it would appear that most of these smaller generating stations 
will ultimately be superseded by a bulk supply from another autho- 
rity, but having regard to the conditions under which they were 
started and have been operated, it is hardly fair to charge them with 
obstruction now for continuing to operate an undertaking which has 
hitherto met all loca] requirements. It would also be unfair to per- 
mit a power company to enter these areas and pick out the larger 
power users at competitive prices, leaving the local authority to supply 
only the lighting and small power users. We have to face the posi- 
tion that these undertakings are already in operation, and the problem 
of cheap supply for all purposes will not be solved by purchasing a 
municipal station here or supplying in bulk elsewhere. The question 
is too big to be dealt with by isolated arrangement, and while co- 
operation between the various local authorities themselves and 
between local authorities and power companies may require to be 
entered into as a temporary expedient, the ultimate solution must 
come from a scheme dealt with on broad national lines. Such a scheme 
is at least as important as the telephone service, and would justify 
the appointment of a commission of experts by the Government to 
investigate the whole question and report fully with special regard 
to such questions as suitable generating centres, the economic radius 
of supply, the standardisation of voltages and periodicities and the 
purchase of existing interests. 

For transmission of energy high-tension multiphase current has 
become standard practice, and in view of the adaptability and effici- 
ency of this system for all conditions it is hardly likely to be super- 
seded. The use of multiphase low-pressure current for power pur- 
poses is also on the increase, and in the light of present experience it 
may be questioned whether central-station engineers in this country 


In the case of smaller 


have acted wisely in adopting wholesale a three-wire transmission 
system which temporarily increased the economical radius of supply, 
but has since proved to be only a stop-gap between the low-pressure 
two-wire direct or single-phase current and the present system of 
high-tension transmission. Reliability of supply and absence of 
breakdown either to our mains or to the wiring on consumers' pre- 
mises are of primary importancc, and from this point of view the 
simplest and most reliable system is undoubtedly a two-wire system 
of distribution with high-tension transmission to sub-stations. 
Recent developments in the manufacture and use of storage batteries 
are claiming considerible attention. When central stations were 
first built storage batteries were put down to equalise the load or to 
maintain the supplies during week-ends to enable the ste vm plant to 
be shut down. As the stations grew larger they outgrew the capa- 
city of the battery, and in many cases they were discarded or retained 
simplv for load levelling and balancing. Quite recently the question 
of batteries has come into prominence again, and in ore large 
municipal station a battery capable of discharging 3,000 kw. 
on a one-hour rating has been installed The use of such 
batteries is two-fold. They can be employed to deul with sud- 
den demands and also the peak loads, and for this purpose may be 
compares with an equal capacity of generating plant. Their more 
important function is, however, to take up the load automatically in 
the event of a breakdown to any unit of the generating plant. From 
this point of view I think a large battery is justified. It is becoming 
increasingly important to secure reliability of supply, and the annual 
charges on the battery may be looked on as a form of insurance 
against breakdown. The security and stability which a battery 
gives to the station under these conditions are certainly worth paying 
for With a multiphase system of transmission the proper place for 
storage batteries is, of course, in the sub-stations, where they can be 
used as a standby, as load levellers, and also enable the high-tension 
plant to be closed down at times of light load for testing and repairs. 
The commercial car offers great possibilities for the use of secondary 
batteries. In this case the disadvantage of limited radius and 
moderate speed do not apply. The commercial car, as a rule, travels 
from 25 to 35 miles a day and returns to the same garage at night. 
Wear and tear of petrol engines on these heavy cars is a considerable 
item, and it is considered necessary to allow depreciation on the basis 
of a five-years' life. As an instance of what is being done with com- 
mercial electric cars I might state that when in Paris on the occasion 
of the visit of this Institution last May I took occasion to pay a visit 
to the municipal departmeat, which is responsible for the collection 
of the city's refuse and its transmission to the destructors. I had an 
opportunity of examining and testing some 5 ton electrically pro- 
pelled refuse wagons, one or two of which had been in experimental 
use for nearly two years. The battery, which was of the lead plate 
type specially manufactured for the purpose by a Freach firm, was 
contained in boxes in a fore-carriage, and the motors, of which there 
were two rated at 74 H.P. cach, were mounted under the carriage and 
geared to the front axle. The equipment was arranged for four 
forward speeds and one reverse speed with electric braking on the 
regenerative system. These operations were all performed by a 
single handle connected through gearing to a tramway type control- 
ler. The steel body was divided into five compart meats, and coupled 
to the fore-carriage in such a way that it could be detached by un- 
locking two screw-bolts and replaced, when required, by a street- 
sweeping machine or watering cart. Anyone who has driven a heavy 
commercial car of the petrol type could not help being impressed 
with the superiority of the clectric car for this class of traffic, and 
it was not surprising to learn that the Paris municipality. after making 
tests extending over two years with both types, had decided to adopt 
the electric. An order had been placed for 100 wagons, the idea 
being to replace gradually the whole of the horse-drawn vehicles used 
by this department. Several other towns on the Continent have 
decided to adopt the eleetric car for municipal purposes. There is 
undoubtedly a great field in this business awaiting electrical engineers 
in this country, and if properly introduced and organised will mean 
a large addition of trade for manufaeturers of batteries and motors, 
and will incidentally provide a desirable load for central stations. It 
is to be hoped that when this new business is introduced to this 
country we shall avoid the blunders we have made with nearly every 
electrical development up to the present, and go in for a complete 
system of co-operation and standardisation from the beginning. It 
will be absolutely necessary to standardise the charging voltage of 
batteries, and the capacity for each particular size and type should 
also be kept as nearly uniform as possible. There is no reason why 
the motors and control gear should not also be made in standard 
sizes, so that replacements of any part could be supplied from stock 
with the minimum of cost and inconvenience to the users, To attain 
success there must be thorough co-operation between the manufac- 
turers and the supply engineers, and the question is one of sufficient 
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importance to claim the consideration of a committee of this Institu- 


tion representing the various interests involved.. If these interests 


work together on proper lines there is no reasón why the electric 
automobile business should not be at least quite as successful here 
'as it has been in the United States. 

Generally speaking, the outlook for the electrical industry was 
never more hopeful than it is at present. Electric lighting has passed 
out of the region of controversy, while the electric motor is rapidly 
superseding all other forms of power application. Another branch 
which has developed rapidly of late is electric heating and cooking. 
We hear criticism occasionally of the low prices at which electricity 
is sold for heating and cooking ax compared with the rates charged 
for lighting. There are sound reasons why electricity can be sold 
for these purposes at so low a rate as 0-5 penny per unit, even in those 
cases where the cost of production may be substantially greater. It 
would be out of place to discuss these reasons here, but I would only 
point out that it may be perfectly sound policy for a trader to intro- 
duce a new article to the market at a price below its actual cost of 
‘production if by so doing he can attract a volume of business sufficient 
to reduce the cost of production to a figure which will yield a profit 
and at the same time recoup him for his preliminary losses. Elec- 
tricity is an ideal agent for performing the work now carried on by 
the burning of coal, either for industrial or domestic purposes, and it 
is at least a debatable proposition whether our local authorities would 
not be justified, from the public health point of view, alone in selling 
electricity for domestic purposes even at a loss in view of the tremen- 
dous benefits to be obtained by abolishing the smoke cloud over our 


cities and towns. 
ee ee 
AN ELECTROSTATIC OSCILLOGRAPH.* 


BY H. HO AND S. KOTO. 


The present practice of recording very high voltages with an 
ordinary electromagnetic oscillograph with high non-inductive 
resistance connected in series with it possesses many disadvantages, 


which are enumerated as follows: (a) The large volume and the high 
cost of the non-inductive resis- 


tance. (b) The considerable loss 
of energy in the resistance, which 
makes the method totally unsuit- 
able for cases in which the source 
of the energy supply is limited, 
as, for example, when using an 
influence machine, or when the 
disturbance due to the current 
taken by the oscillograph cannot 
he neglected. (c) The effect of the 
electrostatic capacity of the resis- 
tance, which is more and more 
perceptible as the size of the 
resistance is increased and the 
voltage becomes higher, the 
consequence being that the cur- 
rent flowing into it through the 
oscillograph may not be in phase 
with the voltage to be recorded. 
K The general arrangement is 
shown diagrammatically in Fig.1, 
in which the P.D. between a, 6, 
is required to be recorded. Cis an 
oil-condenser to be used, if neces- 
for reducing thesaid voltage to a suitable value at the terminals 

Two bronze strips, sı and s, are stretched 
F, and F,, called“ field plates `; 
e another and to the plates, and carry a 
tension being adjustable in the manner 
method used in an ordinary oscillo- 
ach other by a silk thread, £, 


sary, 
a b of the oscillograph. 1 
hetween two parallel metallic plates, 


these strips are parallel to on 
small mirror min the centre, the 
usually adopted. Contrary to the 
graph, the strips are insulated from e | | 
which connects them and passes over an IVOry pulley, p. thns forming 
two electrically independent conductors in the electric field of the 
parallel —plate condenser F}, Fy. The plate F, has an opening ij. for 
the passage of the light ray to and from the mirror, and an exactly 
similar opening Is cut in the other plate. F z to maintain the symmetry 
of the electric field. The plates and the strips. mounted onan ebonite 
frame complete the s ibrator, which isimmersed inan oil bath, provided 
with the necessary number of terminals with suitable insulating 
pressure to be employ Pwo oil-condensers, C, and 
ted to the points a b, in multiple with the field 


of which condensers must be adjustable. Bisa 
small dry cells, the latter beng | 


bushings for the ed. 
(Cu. in series are CONNEC 


lates, as in Fig. 1. one 
a number of s th 


water-battery, or i l Eo. 7 
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! decidedly preferable, connected in series and mounted on an insula- 
ting stand, the electrical centre k of this battery being connected to 
the point d between C, and C,. Its terminals are connected to the 
two strips s,, s, in order to charge them for the same purpose as the 
needle of a quadrant electrometer is charged. The width of the 
field plates is 9 mm., the distance apart 5 mm., and the vibrator has 
approximately the same dimensions as the latest Duddell vibrator. 
These two types of vibrators can thus be placed conveniently side 
by side in the same oil bath, for which purpose one of the field plates 
F, is made of soft iron to serve as a part of the magnetic circuit. 


Oil plays the most important part in our oscillograph ; not only 
does it serve as the damping agent and as the insulator, but its high 
specitic inductive capacity as compared with air does much in in- 
creasing the sensitiveness, and but for its well-known property of 
causing very little phase difference between the electric intensity 
applied and the consequent displacement, the electrostatic oscillo- 
graph would have been an absolute impossibility. In cases where the 
voltage is low but the source of energy is extremely limited, so that a 
sufficient current cannot be taken to actuate the ordinary oscillo- 
graph, we may employ the electrostatic vibrator and apply the 
voltage in question to the strips s,s,. while the terminals of a high- 


tension battery or of an influence machine, 
as in Fig. 2, are commected to F, F, -k 
instead of to the strips. 
, 
C, C, 


Those who are not familiar with the 
electrostatic phenomena and are apt to 
undervalue the force electrostatically pro- 
duced may have an incorrect idea of the 
sensitiveness of our oscillograph,and assume 
that it must have a very long natural period to get an appropriate 
deflection. To contradict this impression it will sutlice to state that 
our vibrator, when adjusted for the natural period of «455 second, 
as determined experimentally by the resonance method and at the 
same time by calculation in accordance with the formule for the 
natural period of a bitilar oscillograph, gave a wave 2 cm. in ampli- 
tude at the distance of 70 cm. by (V,-- V,)-2,000 volts effective, 
the total E.M.F. of the battery being 300 volts. The dimensions 
of the field plates were 15 mm. by 9 mm., and the distance betwee? 
them 5 mm. The sensitiveness can be easily adjusted by changing 
the number of cells B. The proper range of the voltage at the 
terminals of the plates, when the connection of Fig. l is adopted, 
would appear to be 1,000—6,000 volts effective, although voltages 


up to 9,000 have been measured. 
A 


Fic. 3. 


The recording of very small currents, lower than ;5,75 @mpere, Bay, 
is impossible with an ordinary oscillograph, unless a current trans- 
former is used. But in some kinds of investigations the use obs 
current-trausformer is not desirable, and the electrostatic oscillo- 
graph may be called upon again for this kind of service with advan- 
tage. The connection for this purpose is shown in Fig. 2. in which 
R, and R, are two exactly equal resistances with as ni iuie 
and capacity as possible, connected in series in the circuit of the 
current to be recorded, the middle point d being connected tok the 
centre point of the I. M.F. of the high-tension battery B. [tisles 
expensive to use an influenee machine with two equal condensers 
joined in series, as shown in Fig. 3, in place of the batterv. F ig. ° 
ix the result of an attempt to record the charging current while testing 
thick between tinfol 


Te : j 5 
the diclectric strength of a glass plate 0-7 cm. 
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proper conditions. The distance between the carbons had been 
increased up to lO in. or more during this time. Having left the 
furnace to cool off during the night, it was opened up the next day 
and examined, when it was found that the mass of carbide had 
solidified to a block between the electrodes. The part of the block 
lying about the negative electrode had no longer any resemblance 
to calcium carbide, and appeared as à spongy carbonaceous mass 
of black colour and friable nature. The central portion was found 
to be undecomposed carbide, and the part around the positive elec- 
trode was also calcium carbide, but finer and more crystalline than 
that which was used to charge the furnace. On the other hand, the 
black mass around the negative was seen to be carbon containing 
small flakes of graphite. Placing the black mass, which wcighed 
about 1} lb., in a vessel of water, practically no gas was given off. 
Mr. de Boismenu allowed it to stand so as to be acted upon by the 
water during the night, and on tbe day following found that it had 
been reduced to the state of a black muddy deposit. He then pro- 
ceeded to dry this by evaporation, obtaining as a result a carbon 
powder in which he could observe small brilliant points which con- 
trasted with the dark background of the mass itself. In a short time 
he picked out a dozen small crystals of irregular shape which were 
about 0-04 in. length in this particular case; in subsequent experi- 
ments they reached a length of 0-11 in. Such crystals were after- 
wards found to be specimens of pure carbon. 

Following this, Mr. de Boismenu carried out numerous experi- 
ments with the furnace under about the same conditions, except 
that he increased the length of run as much as possible. The 


-electrodes 21 cm.” by 15 em. in air, with a pressure of 9,000 volts 
-effective, the edges of the electrodes showing active brush discharges. 
A is the current curve taken in the said manner, and B the voltage 
‘curve taken with another electrostatic vibrator. By passing a 
known current, the current curve was found to indicate a maximum 
height of about 0-0005 ampere; the P.D. between F, and F, was 
kept at 3,500 volts with a Wimshurst machine. On account of the 
lack of a suitable number of condensers and resistances the adjust- 
ment was not as satisfactory as could be desired, and the result is 


Tather qualitative than quantitative. 


DIAMONDS IN THE ELECTRIC FURNACE. 


Paragraphs in the daily Press appeared this summer announcing 
that Mr. E. de Boismenu, a Paris engineer, had succeeded in pro- 
ducing the diamond in the electric furnace in a more manageable 
form than hitherto. Although his experiments were carried out 
‘some time ago, he did not decide to make them public until quite 
recently, but has now done so in à brochure published in Paris and 
entitled “Synthetic Production of the Diamond.” Upon the 
appearance of this publication our representative called upon Mr. 
de Boismenu, and was allowed to see the various specimens of 
minute diamond crystals which had been produced, and which 
-are about t in. diameter. Under the microscope they were 
seen to glow with brilliant hues when a beam of light was thrown 
upon them, showing the characteristic appearance of the diamond. 
The inventor confirmed the statements made in the brochure, and 
stated that he was led to his results when engaged as technical 
director of a large carbide works in France. He observed that when 
continuous current was passed through carbide in the clectric furnace 
the carbide was decomposed by electrolytic action, and for different 
reasons he was led to suppose that carbon crystals could be formed 


carried out 13 experiments, in which he produced diamonds, and 
found that, according to the well-known phenomena of crystal- 
lisation, the size of the crystals increased in a noticeable way accord- 
ing to the length of time involved in the process. The inventor 
calls special attention to this point, as it is a fundamental point in 
favour of his method as regards the possibility of obtaining larger 
crystals in the future. In the furnace used he noticed that the 
crystals increased at the rate of 0-2 mm. in length per hour's run, so 
that in a plant where the current could be kept on for 72 hours con- 
tinuously he calculates that the crystals would reach no less than 
0-6 in., and would weigh 60 carats. 

After obtaining the crystals, the first thing to be done was to prove 
conclusively that the specimens were real diamonds by physical and 
chemical analysis. Accordingly Mr. de Boismenu had an analysis 
made by two well-known Paris scientists, both members of the 
Académie des Sciences, M. Lacroix, professor of mineralogy at the 
Museum, and M. Maquenne, professor of applied chemistry at the 
Collége de France, both of whom declared that the specimens were 
crystals of pure carbon. Another point to be ascertained was whether 
the specimens could be cut and polished, or, on the contrary, would 
possess a structure for that purpose inferior to natural diamonds. 
A selected specimen was sent to Amsterdam for this purpose. We 
understand that it was subsequently returned in the shape of a 
brilliant of 32 facets and of the first water. 

It will be remembered that the late Prof. Moissan succeeded in 
producing very minute specimens of the diamond in the electric 
furnace, and it will no doubt be inquired whether the experiments 
just described are any very marked advance in this direction. This 
question can be answered at once by a comparison of the two methods. 
Prof. Moissan based his ideas upon a theory that the diamond was 


in this way. 
At a later period the inventor proceeded to realise his ideas in an 


experimental plant, which he set up for the purpose in the suburbs 
of Paris, his object being to carry out the electrolvsis of a fused bath 
of calcium carbide in the electric furnace by means of continuous 
current, thus bringing about a decomposition of the carbide, and in 
this way diamond crystals would, presumably, be formed. It should 
be noted that this plant was of a more or less primitive character, 
so that the results which Mr. de Boismenu obtained from it serve 
rather to demonstrate the correctness of his ideas than to produce 
the definitive results in the way of large specimens, such as he hopes 
to secure in a more suitable plant. At any rate, the results obtained 
have been most encouraging. The current for operating the electric 
furnace was obtained from the local supply, and was used for running 
a small 50 kw. electric motor, which drove a pair of electrolytic 
generators giving 800 to 1,200 amperes at a variable pressure between 
15 and 40 volts. In an adjoining room he built an electric furnace of 
firebrick, having the usual rectangular section, and having an internal 
space 2 ft. 6 in. by lft. by 1ft. 8in. in height. A pair of round 
carbon clectrodes were used within the electric furnace, these being 
61 in. diameter and 5 ft. in length, one of which was fixed and the 
other movable by hand gear. The difficulty of finding a suitable 
container or trough for holding the melted bath of carbide was over- 


maximum length of run was 12 hours. During this period he . 


come by the use of a serni-cylindrica] trough formed simply of car- 


bide, which the inventor succeeded in making after a few trials, it 


being about 2 in. thick and 8 in. inside width. The pair of electrodes 
worked within this trough, and the fused matter could be held with- 
out any trouble in this way. In building up the inside of the furnace 
the V.shaped bottom space was first packed with a mixture of 
powdered lime and carbon, this being covered with the carbide 
forming the trough. 

After some preliminary trials of the furnace, Mr. de Boismenu was 
first successful in producing small crystals of the diamond in his 
experiments on April 13, 1908, and we will, therefore, refer to this 
experiment. The carbon clectrodes were first brought together 
in the trough, and the current was put on at Il a.m. Separating 
them by 1 in., he commenced to feed in caleium carbide in medium- 
sized fragments, whereupon it melted, and the distance between the 
electrodes was gradually increased and fresh carbide fed in up to 
3 p.m. Addition of carbide was then stopped, there being about 
7 lb. of carbide in a melted state, the distance between electrodes 
being then about 8in. | From this time until the end of the ex- 
periment the current was maintained as steady as possible. The 
molten carbide was protected by fragments of solid carbide, upon 
which was sprinkled powdered lime and carbon, the top of the whole 
furnace being protected by a pair of firebrick slabs. The current 
remained fairly regular at 800 am peres and 35 volts, and the experi- 


ment was stopped at 5 o'clock, after a run of six hours under the 


formed within the earth by the action of extremely high pressures, 
and sought to imitate this action. 
electric furnace in a crucible, he introduced a small iron capsule 
containing powdered carbon, at once withdrawing the crucible and 
plunging it into cold water. The iron charged with carbon was sub- 
mitted while still in the liquid state to an cnormous pressure caused 
by the soliditication and contraction of the outer surface, and this 
was found to bring about a crystaliisation of the carbon. However, 
the minute crystals were not more than 0-03 in. size. Regarding 
M. de Boismenu's experiments, electrolysis is claimed as the only 
cause of the phenomenon, as opposed to Moissan's method, in which 


heat and pressure are the cause of the action. It is thus demon- 


strated that pressure is not a necessary factor in the formation of 
the diamond, as was formerly supposed. As regards size of the 
crystals, the limit has by no means been reached, as above stated, 
and there is every reason to suppose that much larger specimens can 
be obtained in the future. It may be objected that the laws of 
electrolysis require the carbon separated from the calcium to appear 
at the positive and not the negative pole. It is noticeable that 
during the last part of the operation flames of a bright rose colour 
constantly rise from the negative region, these being formed. bv 
calcium vapours escaping from the furnace. This fact, however, 
docs not give an immediate explanation of the liberation of carbon 
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at the same pole. 
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ELECTRICITY SUPPLY FOR MILLS. 


The question of the cost of supplying electricity to & 
definite works, such as a textile mill, is one that has fre- 
quently to be considered by a central-station engineer. 
The station for which he is responsible may be running at à 
load factor of, sav, 20 per cent., and the mill under con- 
sideration may have a load factor of 60 to 80 per cent. The 
question that arises is, How cheaply ean a supply be given? 
This point is discussed bv Mr. E. J. SPENCER-PHILLIPS in à 
Paper read before the Institution of Municipal Engineers, 
From the abstract which we give elsewhere, our readers 
will see that the author takes the running costs of a station 
with a 20 per cent. load factor and compares them with the 
costs that are likely to arise when electricity energy Is gen? 
rated by a mill requiring 700 kw. of generating plant, the 
assumption being that the load factor in the latter case is 
80 per cent. Very naturally the costs per unit in the case 
of tlie mill are considerably lower than those of the gene- 
rating station. Even if the item for management, offices. 
&c., were put at the same figure in both cases, instead of 
being given a zero value for the mill, the cost of running 
at the higher load factor would be very much lower than 
that of the central station. 

Although this is certainly the case, we do not altogether 
agree with the conclusions drawn bv the author. To start 
with, a station has been taken whose average load is com- 
parable with the average load of the mill—that is, a «mall 
station. This is not a case that would generally arise In 
practice; but, even supposing it did, the station engineer 
would still have to decide the basis on which he could 
supply a mill of this kind with profit to himself and with 
satisfaction to the millowner. In dealing with a matter of 
this kind we feel that many engineers do not sufficiently 
distinguish between average costs and those which are 
obtainable in giving a definite supply. Suppose, for eX 
ample, it was decided to lay down a station merely for the 
supply of this particular mill. Then it is clear that the 
costs, except as regards management, would b2 approxi- 
mately the same as those that are given by the author for 
generation by the mill itself. Assuming that the leng:h of 
transmission is not considerable, the running costs woul 
only be increased bv approximately 0-3d., and would still 
be considerablv lower than the cost given for the contral 
station. Now, let us add to this load the ordinary lighting 
and general load possessed by an averag? supply station 
having a load factor of 20 per cent. Obviously the average 
running costs for the combined load would not be as high 
as the 1-39d. given by the author for the central station 
alone, but thev would be higher than the cost of giving 8 
supply to the mill alone. Does that mean that the mill 
would be supplied at a loss at the lower figure? We need 
scarcely remark that it does not. Yet, when we taxe the 
converse case of adding a load of a higher load faztor to one 
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of a lower load factor, engineers seem to be frequently 
guided by the average cost, and to assume that, if the average 
cost is, say, 1-39d., it is not possible to give a supply to a 
load with a good load factor at, say, 0-5d. We think it 
should be clear that, in most respects at all events, when a 
load of, say, 700 kw. with a load factor of 80 per cent. is 
added to an existing station having a load factor of 20 per 
cent., the costs of the added load in most respects should 
not be higher than with the plant used bv the mill itself. 
Such items as coal, wages, oil, waste and stores, repairs and 
maintenance, rent, rates and taxes, should not be higher for 
this portion of the supply than ?n the mill station. On the 
other hand, management costs will be higher. The capital 
involved should be less, except for mains, and depreciation 
should also be less, for the plant would be installed in larger 
units and the amount of spare plant necessary would be less. 
Thus there 1s not necessarily much difference in the costs in 
the two cases. 

There are a certain number of works, no doubt, as men- 
tioned by the author, in which a considerable amount of 
steam heating is necessary. n that case the steam required 
for generating the electrical energy can be obtained at an 
For the generation of energy it is 
merely a question of raising the steam to a higher pressure, 
passing it through turbines and then utilising it after it has 
done its work in the turbines for the purpose of steam 


In such a case it may be said that the steam is 


heating. 
It is merely 


obtained as a by-product and costs no money. 
necessary to take into account the prime movers and 
generators and the cost of running these. Obviously, under 
these conditions electrical energy can be obtained very 
cheaply, and an ordinary generating station can scarcely 
be expected to compete with a scheme of this kind. Mr. 
SPENCER-PHILLIPS makes the suggestion that mills working 
under these conditions should combine for a joint supply, 
and he even goes so far as to suggest that municipalities 
would do well to look into such cases, put down plant 
in the mill itself, if possible, and then give a supply 
outside. We very much doubt if the average municipality 
would do well in a case of this kind. A certain flexibility 
would be necessary, and this is not easily obtainable in 
municipal working. It does appear to us, however, that 
private enterprise might very well take up the matter. It 
is much more easy for a company to enter into an elastic 
arrangement, and to link up mills in a district. Moreover, 
the enterprise is not confined by municipal boundaries. 
Perhaps an unauthorised supplier would find his path more 
easy than the ordinary supplier armed with an electric 
lighting order; for, as is well known, legislative restrictions 
accompany the work of the authorised undertaker. Be 
this as it may, private enterprise can undertake work of this 
kind on broader lines than can be adopted by the average , 
local authority. In any case, the field is worth serious 
consideration by those who have powers in that part of the 
country where such mills abound, and where a supply is not 
already available, but we hope the idea of every mill having 
its own isolated plant is not one which will be encouraged 
unnecessarily, for it is obviously one which does not lead 
to the widespread utilisation of electrical energy. 


REVIEWS. 


(Coples of the undermentioned works can be had from THe ErEcTRICIAN Offices, pos. 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
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Sur les Effets Physiologiques des Courants Electriques. 
Dr. G. Weiss. (Paris: Gauthier-Villars.) Pp. 86. 5 fr. 


In this country, though, according to Sir Thomas Oliver, 
the distinguished authority on industrial accidents and diseases, 
the use of electrical energv for motive power has risen from 
30,999 H.P. in December, 1902, to 774,000 in December, 1911, 
there has been practically no increase in the number of elec- 
trical accidents since 1907. In France the experience has been 
less fortunate, for whereas, in 1907 671 persons were injured, 
in 1911 the numbers rose to 1,027. 

This alarming state of affairs may be taken to account for 
the fact that the French Government, through the Minister 
of Publie Works, considered it necessary to appoint a special 
commission to go into the whole question, and particularly to 
revise the old rules with regard to the prevention of e'ectrical 
accidents and the assistance which should be rendered to the 


By 


victims of such accidents. 
This commission, appointed at the end of 1908, included 


some of the most distinguished engineers, physiolug.sts and 
physicians in France. Of these a considerable number were 
scientific investigators of high stending, and by them a long 
series of important experiments were performed, with the 
object of discovering exactly what were the effects produced 
upon the body by electrical currents and what amounts were 
necessary to produce these effects. 

The majority of the exper.ments were performed at the 
Laboratoire Central d'Electricité, and the Papers contained 
in this volume, which give a full description of them, were read. 
before the Société Internationale des Electriciens, the members 
of which took the greatest interest in the work which was being 
done and gave assistance and facilities for carrying it out. 

The Paper of Dr. Weiss. which gives the title to the book, 
contains more or less of a summary of the investigations, and. 
refers to a certain number of the instructions which it was 
suggested should be given with a view to the prevention of 
accidents. 

Full details of the experiments are contained in the second 
Paper of the series, that of M. Lacon, who acted as secretary 
to the commission. 

Two short notes, one descr:ptive of a body covering invented 
by M. Artemiefi, director of the E'ectrotechnica! Institute of 
Kief, and designed to be used as a protection against high- 
tension electric currents, and a second on special dangers 
from alternating currents, are included. 

The work which was done by the members of the commission, 
and the investigations carried out by them, or on their behalf, 
from the scientific point of view, are most excellent and thorough. 

In this country those who know consider that the reduction 
in the number of deaths and accidents from electricity is 
directly traceable to the issue of regulations by the factorv 
department of the Home Office, by which the attention of 
occupiers of and engineers in factories employing electricity 
was directed to questions of safety. It is sincerely to be hoped 
that those of the French Government will have a similar result. 
If thev do, and there is no reason to doubt it, there will be 
obtained the finest proof of all as to the value and excellence 
of the work of Dr. Weiss and the other members of the com- 


mission. CoP: 
Bau Grosser Elektrizitatswerke. By Dr. G. Klingenberg. (Berlin: 
Julius Springer.) Pp. vii.4+ 191. M.12. 

The size of the power stations discussed in tlus book ranges 
from 10,000 kw. to 50.000 kw., and consequently only the 
production of high-tension alternating current comes into 
consideration. The author uses the title in its fullest sense, 
and deals with the construction of large stations from every 
point of view, so that the information contained in its pages 
indicates practically all that is required for estimating for or 


laying out a power station. 
The book is divided into six sections, the first of which deals. 
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with the correct lines to be followed m laying out large stations. 
After explaining the meaning of several factors which are used 
throughout the work (such as the ratio of the mean vearly load 
to the total output of the machines installed), several charac- 
teristic consumption curves are given, and the methods are 
shown of obtaining from them the cost of production by means 
of some clear diagrams. 

After this the whole of the contents of the station is described 
in detail and each item discussed in 4 genera] way. The 
engine room, boiler house, handling of coal and ashes, and the 
switchgear are treated thus, and then follow a few pages on the 
choice of position for the station and its architecture. 

The second section deals with the cost of electric power 
transmission compared with that of carriage of coal; and the 
third with calculations for economical running and the cost of 
production. In these two sections numerical examples are 
given which make the argument very clear. It will probably 
be surprising to many engineers in this country to find the 
losses im a transmission line as high as 6,000 kw. 

The fifth section deals with the principles for the scale of 
charges, and a comparison between the cost of installing an 
engine to provide the power in a works and the use of electric 
motors connected to the supply from the power station. The 
fourth and sixth sections give examples of existing stations, 
the fourth of one near Berlin and the sixth of the Victoria Falla 
& Transvaal Power Co.'s stations in South Africa. The latter 
occupies practically half the book, and comprises descriptions 
of four power stations and two sub-stations. Every detail is 
discussed, including the compressed-air plant and the erecting 
of the transmission lines. This is probably the most com- 
prehensive description of this system extant. written by one 
who was largelv concerned in preparing the plans. 

The work is very clearly written, and well supplied. with 
excellent diagrams and photographs to the number of 180 in 
189 pages. Seven large sectional drawings are also included at 
the end. 

Although there are very few engineers in this country who 
are concerned with stations of the size here discussed, vet the 
principles involved may easily be adapted to smaller stations 
so long as alternate-current generation is adopted. R.G. J. 


Experimental Wireless Station:: Their Theory, Design, Con- 
struction and Operation. By P. E. EpbELMAN. (Minneapolis: 
Published by the Author.) Pp.219. $2. 

In spite of the tremendous commercial development of wire- 
less telegraphy, there is still a marked gap in the literature of 
the subject. On the one hand we have innumerable small books 

-dealing generally with the theory and uses of radio-telegraphy, 

on the other deep mathematical works; and in between is a 


very small class of books which aim at teaching the amateur. 


how to construct his own apparatus. "These are, alas, often 
but too elementary, and thus the average person—operator, 
engineer or amateur—who recoils from the calculus finds great 
-difliculty in getting a volume which will aid him in constructing 
his own apparatus, or studying the design of the plant he works 
with. Mr. Edelman’s book aims at filling this gap. It is very 
well arranged, each chapter being self-contained, and tedious 
.cross-references and searches are thus avoided. 

The opening chapter is devoted to theories and generalities, 
which have to be duly digested before the task of designing 
apparatus in detail is thought of. The final chapter, which 
should be read second, deals with the legal aspect of the rights 
.of the experimenter. Although the book is an American one, 
the new law of August 13, 1912, binds the trans-Atlantic ex- 
perimenter down more than previouslv, and will provide food 
for thought for the English reader, which will doubtless make 
him inquire after the English regulations. 

The remainder of the book deals chiefly with details of de- 
sign. Chapters IL. and IH. discuss aerials, earths and pro- 
tection from lightning. Chapters IV. to VIII. dea! with the 
transmitter and transmitting apparatus. Economy and sim- 
plicitv in. design is regarded in each case. Chapter IX. sup- 
plies such simplified mathematics as are required: tables 
viven in each of the previous chapters hep to bring these 
within the reach of an average educated person. Spark-gaps 
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are dealt with carefully in Chapter X. Chapter XI. shows 
how to get some idea of how a station is working, and explains 
the use of hot-wire ammeters and wave-meters. Chapter XII. 
gives details of continuous-wave systems. The receiving set 
and receiving instruments are dealt with in a similar wav in 
Chapters XIII. to XV. and XVII. and XVIII. Chapter XVI. 
is a particularly good one; it deals with tuning and inter- 
ference prevention, and with the help of the notes given in it 
no difficulty should be found in cutting out other stations. 
Th's book should prove verv useful to all those interested in 
radio-telegraphic engineering. A. H.S. 
Car Troubles, Their Symptoms and Cure. By H. W. Haxsos. 
(New York: Harper & Brothers.) Pp. 15. ls. net. 

This brochure consists of an alphabetical arrangement of all 

the more ordinary motor troubles, each trouble being followed 


by one or more remedies. An extract will make things clear :— 

Explosions Occur Irregularly.—Connections loose. Tighten all ter- 
minals and binding posts. Look for broken soldered joints. Sce that all 
electrical connections are bright and free from grease and dirt. 


_ There are eight other remedies under the same heading, and 
it will be seen that the chief objection to the arrangement is 
that the beginner cannot tell which to accept. In time, of 
course, this drawback will vanish, and then the driver will be 
getting rather beyond the scope of this book which should, how- 
ever, be useful at first, in spite of its Americanisms. 

Resuscitation from Electric Shock. By Cuas. A. Laurrer, M.D. 


(New York: John Wiley & Sons; London: Chapman & Hall) 
Pp.iv.--47. 2s. 6d. 


This little book is a useful companion work to “ Electrical 
Injuries,” which we had the pleasure of reviewing some while 
ago. It contains a full account of the prone pressure (Schaeffer) 
method of resuscitation from electric shock, traumatic shock, 
drowning and asphyxiation from any cause. This method has 
now been adopted in medical circles as the standard for resus- 
citation, not only because of its simplicity but because of its 
success. In a profession such as electrical engineering, where 
serious danger to life is often present, a knowledge of what to do 
in case of accident should be possessed by all. Dr. Lauffers 
book is excellent for that purpose. f 
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MR. G. MARSHALL HARRISS’ ADDRESS TO THE 
DUBLIN SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS.* 


It is customary on an occasion such as this to review the work of 
the past 12 months and the works in progress and contemplated, and 
to form some opinion as to the state of our profession generally, and 
its prospects for the future. At the present time, I am afraid we are 
not (in Dublin) in that easy condition of mind necessary for the calm 
consideration of these matters; for we have experienced nearly 
thrce months of the effects of labour unrest in our own city, and we 
are still unsettled. This has been brought about, not in the ordinary 
way by trade unionism as we heretofore understood it, but by labour 
untonism gone mad. Never, perhaps, was a more wanton strike 
called, never was labour so badly advised and led, and never was 4 
cause more grosslv misrepresented. Labour leaders should remem- 
ber these common-sense laws of strikes. (1) No strike can be ulti- 
mately successful in which the manner of its initiation or conduct 
alienates public sympathy. The public is stronger than any local 
strike and will be found to be stronger than anv general strike. (2) 
No strike for wages larger than the industry attacked can afford to 
pay, can be ultimately successful. You may succeed in the imme- 
diate object, but vou ruin the industry and decrease employment. 
(3) Industries which can be transferred will be transferred if labour 
conditions reduce profit unduly or hamper the free action of em- 
ployers and so decrease local employment. I believe E am right in 
saving that not a single person either directly or indirectly interested 
in the commercial prosperity of this city has escaped injury. The 
tramway company, vou will remember, was early marked down by 
the labour agitators for violent attack, but of all the concerns so 
marked it is the one that has suffered the least ; for, thanks to the 
protection afforded by the courteous, efficient and hard-worked police. 
later assisted by the military, those engaged in the tramway industry 


= An address delivered by Mr. G. Marshall Harriss at the meeting of 
Dublin Local Section, on Friday, Nov. 14. 
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were, and are, enabled to continue at their work, though at times 
with some inconvenience. If the industrial prospects are now 
brighter, unfortunately there will remain, as there must, great losses 
to be recovered, and possibly some will never be recovered, and great 
suffering amongst those who have been out of employment and still 
remain so and quite uselessly ; but I am sure I am giving expression 
to the feelings of the members in stating that ít is the earnest wish 
of the Institution that all outstanding differences may be settled in 
A permanent manner, and the old friendly feeling restored between 
the workman and employers—and they are not so much strained as 
‘some people imagine—and that with all possible speed honourable 
employment with fair remuneration may be found for every man who 
is able and willing to work. 

Apart from these troubles, the prospects for our profession are 
highly satisfactory. It is true, there are not many recent under- 
‘takings of any considerable magnitude or of exceptional nature to 
point out. No doubt the Board of Trade regulations prohibiting the 
use of bare overhead wires carrying high potentials have been largely 
responsible for keeping back the progress of electricity supply from 
large central stations over wide and thinly populated areas. These 
regulations are being steadily relaxed and now municipal under- 
takings stand most in the way. Much as we owe the municipal 
authorities for their early enterprise in the development of electricity 
for lighting and other purposes, we are now confronted with the fact 
that they stand in the way of expansion. They themselvesare unable 
to go far afield by reason of the fact that their powers are restricted 
to limited arcas, and their trading instincts prompt them to prevent 
anyone else from undertaking this work, as instanced by the vigorous 
and successful opposition to the recent Power Bills. But the great 
central power stations must come sooner or later, and the sooner the 
better for the country at large and incidentally for the electrical 


engineer. 


If we have not many rccent large works to point to we have never- 
theless been doing good work. In traction work, especially as regards 
tramways, great progress has been made, not, however, in the mileago 
of lines added, that being insignificant in the ever-increasing number 
of passengers carried. According to the last Board of Trade returns 
there were 220 million more passengers carried than in the year 
previous. On the railways there has been a great falling-off. That 
important body the Municipal Tramways Association, who present 
much valuable matter in connection with tramway development, 
devoted most of their attention at their recent Sheffield Convention 

to the commercial side of the question rather than the engineering 
side. From that it is not to be assumed, nor is it suggested, that the 
last word has been said in tramway design. On the contrary, the 
present time finds all the large undertakings, especially the older 
ones, busily engaged in their workshops, not merely maintaining and 
adding to their rolling stock, but re-designing it to better meet the 
increasing demands, the tendency being for larger cars, covered-in 
tops and faster running, which call for more powerful equipments, 
while in the light of increasing knowledge defects are being guarded 
against and improvements introduced, and in this way much sound 
and useful engineering work is being done. Where new track is 
being laid, or old work renewed, the tendency is in the direction of 
heavier rails and more costly work all round, with the object of 
making the work as permanent as possible. In the overhead equip- 
ment and its gencral construction and in the methods of distribution 
of electrical energy and its control, very few changes have been made 
or called for in recent years; indeed, in that direction the early 
engineers did their work well, and perhaps no part of a tramway 
system has given less trouble or more satisfaction. Phosphor bronze 
and other alloys exploited by different manufacturers of repute are 
largely finding favour when replacing the trolley wires, originally of 
hard drawn copper. In the matter of “ conditions " a most impor- 
tant matter to both tramway undertakings and the public is the recent 
agreement of the Postmaster-General to use covered wires instead of 
bare wires in all cases where the Post Office wires cross the tramway 
overhead, so doing away with the necessity for guarding the trolley 


wire in such places with the cumbersome and dangerous network of 


steel stranded wires. 
In the generating station the increasing cost of coal calls for the 


engineers more careful attention every day, efficiency in every 
direction is of growing importance, coal-saving devices either not 
before developed, or not before considered worth adopting, have 
now to be carefully examined. The reciprocating steam engine 
is giving way to the steam turbine, but it still has a place and is doing 
excellent service, particularly when working in conjunction with 
turbines of the exhaust or mixed-pressure tvpe, indeed, where so 
arranged and under suitable conditions, results equal to the very 
best for low coal consumption are being obtained. Engines of the 
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in the large power stations than they were some years ago. 
as a medium for power production still holds the premier place, 
development with a view to greater economy at present points to 
the direction of higher pressure and superheating to a degree far in 
excess of anything we have heretofore been accustomed to, the con- 
sequence in this direction cannot be viewed without apprchension, 
for the necessity for better material, higher class workmanship, more 
costly maintenance charges and more careful attention will increase 
with the pressure and temperature, while the results of any failure 
in any of these matters will be magnified ; at best the life of the whole 
of the apparatus must be shortened and the first cost and costs of 
maintenance and operation increased. In the boiler house we 
have still enormous losses going on and perhaps there less has been 
done, and there is more room for improvements than in any other 
part of the power house. But in that direction the Bonecourt boiler, 
which is designed for gas firing, promises to almost revolutionise 
methods of steam raising, it opens the door to all fuels, such as peat 
and sewage sludge, and while an efficiency of 92 per cent. is claimed 
for the boiler, valuable by-products can be recovered from the gas 


Steam 


producer. 
In electrical machinery the improvements in rotary converters 


are valuable. Some advancement has been made towards the de- 
velopment of the single-phase motor. If this can be perfected to the 
same extent as the continuous-current of the polyphase motor it will 
widen the economical range for power transmission, and greatly 
lessen the difficulties connected with distribution. With cheap fuel, 
whether at the pit's mouth, or in this country at the bog aide, and 
with improvements in boilers or gas engines, and with a satisfactory 
single-phase alternating-current motor, perhaps we may yet see 
electricity largely used in the cultivation of the land, and so become 
the means of solving a great economic difficulty in that direction. 
The farmer's margin of profit is so small and the amount of manual 
labour required in farming is so large that labour can only be poorly 
paid. The farm labourer's work is unattractive to young men, not 
on account of the small pay, but because the prospects for advance- 
ment are remote. Cheap power in a flexible form would lighten and 
cheapen the drudgery work, permit of higher pay for labour and open 
a field for the exercise of intelligence of à high order and in this way 
perhaps electricity may eventually do more to bring the people back 
to the land than any legislation that can be devised. 

It might at first sight appear that there was no necessity for any 
more figures, on the grounds that those available are sufficient to 
enable us to analvse the different undertakings in every way that is 
of practical value. In the main I agree with this, but in one very 
important direction I venture to suggest we are working very much 
in the dark. I refer to the money we are spending on the upkeep of 
machinery, and the absence of records to enable us to better judge 
of the value we are getting for the expenditure. It is a matter for 
judgment, backed by experience, as to what is the best way to spend 
money on each piece of machinery to keep it working efficiently. We 
usually class money spent in this way in part or entirely under any 
of the heads “ maintenance," '' repairs " and *'' renewals.” These 
terms explain themselves, but the difference betweea them is not 
generally understood. The object I have in view is to suggest a 
simple way of keeping records which will show in each case what was 
in the mind of the man directing this expenditure, and so provide a 
means for testing his judgment, and incidentally enable us to ascer- 
tain the value of each particular machine at any time as affected by 
the work it has done, and the money that has been spent on keeping 
it in order. It follows that if we can get this far we shall also have 
a means for finding from our records when the useful life of any 
machine is approaching its end or when it has reached the end of its 
economical life. The system I propose involves the opening of an 
account for each separate unit or piece of machinery, and in these 
accounts the money spent on that unit is assessed as follows: Under 
maintenance put cost of any minor parts that regularly wear out 
more rapidly than the whole, being common more or less to all 
machines of the same kind, such as re-lining bearings with white 
metal, new brushes for a motor or generator, &c. Under renewals 
charge any part that is put in complete and which part leaves the 
unit as a whole (making allowance for wear and tear) in the condition 
it would be when the whole was new, that is to say, the unit must be 
at least as good, if not better, after the new part has been added, as 
in the ordinary way it would be had the new part not been necessury. 
There is no limit in size or cost as to what may be properly considered 
a renewal, A new set screw might be so assessed if the addition did 
involve serious cutting away of metal in re-tapping to receive it, or 
doing anything else calculated to weaken some other part, but. if 
when it is put in, it is liable to want changing again before the whole 
wears out, it then cannot be charged as a renewal. It is not neces- 


internal-combustion type, notwithstanding their enormous success, | sary that a renewal be always made with an absolutely new part. 
and extended use for small powers, are now no nearer finding a place I For instance, a machine may be in such a condition that taken a» a 
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whole the installation of a complete new major part would not be 
justified. In such a case, if there be available a part that had been 
taken from another machine and its installation will make the whole 
uniform as regards life, then this cost may be assessed as a renewal. 
Credit would also be allowed for a part taken out of à machine when 
that part either has a scrap value or is available for use again after 
repair. Under repairs must be put everything that is done other 
than maintenance or renewals. A unit, as a whole, is always some- 
thing the worse for everything that is done to it that cannot be pro- 
perly charged under the other two heads. For instance, if any of the 
journals get scored and have to be turned up, that is a repair. Re- 
winding part of an armature or field coils, turning up commutators 
and such matters are repairs. If any part is fractured and is mended 
in any way, this brings down the value of the whole, and on that 
ground is a repair. When a part that has been repaired is renewed, 
the cost of such repair no longer stands against theunit, and it is left 
out of consideration in arriving at its value. In the accounts kept 
in the above form a very accurate analysis of the expenditure would 
exist, They would contain a record as to the amount of money spent 
on each unit and the direction in which it went. 

À ready means for arriving at the actual value at any time would 
be nrovided by deducting the depreciation from the original cost and 
adding the scrap value, depreciation being arrived at in the following 
Depreciation = Original cost of machine x time working 


Life time 
preciation due to the nature of the repairs standing. The original 
cost and the time working are figures available. The life time if not 
settled would be arrived at in whatever way experience showed to 
be the best. 

I do not know what are the actual results of the recent changes in 
our constitution as regards making test examinations compulsory 
before admission, and the creation of the " graduate " class. No 
doubt this latter has already brought in, and will continue to bring 
in, many desirable men who otherwise would not have been reached, 
and no doubt from a financial point it is highly successful. I do not 
think there is any room for question as to the soundness of the prin- 
ciple aimed at. This is only a means to an end, the end being to raise 
the status of our profession. I wonder if we have made a proper start. 
I do know that last vear a number of men who sought admission and 
were offered the graduate class refused it, on the grounds, and not 
without reason, that the qualification lowered rather than raised 
their status, and they were better without it. The result is that 
these men remain outside the Institution helping to kcep up already 
a large body containing good men independent of the Institution. 
We have followed the lead of the Institute of Civil Engineering in 
instituting entrance examinations which was advocated by this 
section in the fight over the new rules in 1911. This is good, but we 
should go further. Engineering is not legally a learned profession, 
it is a trade. The solicitor 's clerk is not a solicitor, the apothecary's 
assistant is not ah apothecary, the apothecary is not a doctor, the 
sexton is not in Holy Orders, or the mechanic who makes up false 
sets of teeth is not a dentist. They cannot call themselves such, 
they cannot act as such by law, but the plumber, the wireman. the 
engine driver, the commercial agent of a manufacturer are all ' en- 
gineers," and can, and do, act as engineers, and can, and do, recover 
fees as such, independent of qualitications. How can this be mended ? 
There appears to be no use in relying upon the Institution of Civil 
Engineers, which appears to be an autocracy run from Westminster. 
Our Institution with its local sections and its more democratic 
organisation is more fortunately situated and we had better rely upon 
ourselves. If there were no precedent it might seem hopeless to 
evolve order and create a profession out of the present chaos. 

Fortunately we have in the Medical Aet of 1858, barely 50 vears 
ago, an example of how the thing not onlv can be, but has been done. 
Jn this vear the medical profession was in much the same state as 
the engineering profession is now— with no standard of qualification 
and no legal rights. In that act no injustice was done to anyone 
then earning his living as a bona fide medical practitioner and if we 
follow suit any act sought by us must fulfil the same condition. 

Bv the courtesy of the Dublin Medical Registrar I have got a copy 
of the Medical Register from which [ get in etfect the following in- 
formation: On August 2, 1858, an Act of Parliament was obtained 
for the medical practitioners, so " that persons requiring medical aid 
should be enabled to distinguish qualified from unqualified prac- 
titioners " the object of which was to raise the status of the profession 
of medicine and surgery by making it illegal for anyone to practise 
unless registered as the possessor of bona-fide qualifications. The Act, 
after providing for the formation of à medical Council and branches 
and the appointment of a Registrar, enacts (sec. 15) that every person 
then possessed of certain qualifications described in the schedule A 
should upon payment of a fee be entitled to registration. See. 18 
provides that any person that was actually practising medicine in 
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way :— 


England before August 1, 1815, or some 33 years before the passing 
of the Act, was entitled to registration upon making a declaration to 
that effect. While the schedule A referred to, provided for the taking 
in of everybody who had any reasonable qualifications for recog- 
nision. Sec. 31 gives power to every registered person to practise 
medicine or surgery or both, as the case may be according to quali. 
fications, and confers certain rights as to recovery of fees by law, but 
legalises such by-laws as may be made by any College of Physicians 
preventing its fellows or members from suing for fees. The next 
section provides that only registered persons can recover fees by law. 
Sec. 36 sets out the appointments that an unregistered person cannot 
hold. These include every public appointment that is of standing.. 
such as physician or medical officer to the Military or the Navy or 
any public institution, friendly society, &c., while sec. 37 enacts that 
no medical certiticates will be valid unless signed by a person registered 
Sec. 40 enacts that any person who shall wilfully and falscly repre- 
sent himself as registered when he is not shall upon conviction pay 
a sum not exceeding £20. Sec. 46 provides for persons practising 
abroad. This early act was amended twice in 1858 and once in 1862. 
1863-1873, twice in 1875, once in 1876-1883, but this act was repealed 
three years later. The last amendment act is, I think, that of 1905, 
giving power to extend portions of the Medical Act of 1886 to the 
Colonies. None of the subsequent Acts departed from the original 
purpose of the Medical Act of 1858, on the contrary, except that the 
powers were made to reach further, and ladies were allowed to qualitiv 
for registration (the Medical Act Royal College of Surgeons of England 
1875), the subsequent Acts strengthened and further raised the 
ststus of the medical practitioner. The Perjury Act of 1911 (1 & 2 
Geo. V, Cap. vi.) secs. 6, 7 and 17, gives power to punish persons, 
aiders and abettors, &c.. for making false declarations, by im- 
prisonment or fine or both in respect to attempts to procure false 
registration. Before the year 1888 the dentists, like the early 
physieians, seeing that their profession was being encroached unon 
by unqualified persons and those qualified were with any protection 
or distinction got together and as a result an “ Act to amend the law 
relating to Dental Practitioners " was passed in that year. This 
Act is not 8» useful to the dentists as the Medical Act of 1838.to the: 
doctors, it is, I understand, shortly to be amended, but to do this 
successfully now and secure a useful instrument no injury must be 
done to those already established. The way to raise the status of 
the engincer is to make it a profession recognised by law. The way 
to do this has been shown us. 


CORRESPONDENCE. 


"THE POLICY OF THE POINT FIVES." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I was greatly interested in your article on the poney 
of the Point Fives, but I note that the writer states “It show! 
be noted that in no instance is electrical energy supplied merely 
at 0-5d. Even in those cases where a flat rate of 05d. '8 
charged for heating and cooking this 1s only where the consumer 
also takes a supply for lighting.” 

I beg to point out that this is hardly correct, as in Luton 20 
conditions or distinctions are made in the Q-dd. tari. + 
consumer is at liberty to take a supply for heating and cooking 
at a flat rate of 0-5d., even if he is not using the supply for any 
other purpose. In fact, I am prepared to run a service for the 
statutary distance, free, for a single flat iron, because I know 
that that flat iron would not be in operation many weeks before 
that consumer commenced to use the energy for other purposes 
I beheve that one of the best methods of popularising the use? 
electricity for all purposes is to remove al! restrictions a? 
conditions possible. 

I do not consider that it is necessarv to make a standing 
charge in addition to the 0-5d. per unit for heating and cooking 
purposes, as I feel confident that the resultant load factor. due 
to the diversity factor, is such as will justify a charge jo 
exceeding 0-5d. 

The onlv objection that can be raised against an absolute 
flat rate is that in some towns it may be necessary to insta! a 
separate meter for the heating or cooking supply. It's not 
however, difficult to overcome this objection. I have give" i 
combined supply of lighting, heating and cooking through n. 
meter for some years by adjusting the number of units to ?* 
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charged at the lighting rate, so that the whole of the units 
actually used for heatmg purposes are supplied at the 0-5d. 
rate. I find, however, that the consumers have not such a 
great objection to two meters as many would suppose. In 
fact, a number of my consumers have asked for two meters so 
that they may ascertain the cost of the heating and cooking 
apart from the lighting. 

No doubt it will be some years before an ideal svstem of 
charging can be introduced, because before this can be done 
it will be necessary to know more of the effect of the various 
classes of supply upon the generating station. I believe, 
however, that when the ideal system has been evolved it will 
follow more upon the lines adopted by Mr. Bowden than upon 
any system based on the rateable value of theconsumer's 


premises, as such rateable value obviously has nothing whatever 


to do with the consumer's possible needs in the matter of 


electrical energy.—I am, &c., 
W. H. Cooke, Electrical Engineer. 


Electricity Works, Luton, Nov. 13. 


—— eee - 


ELECTROSTATIC (?) A.C. VIBRATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : There is nothing new under the sun. In a scrapbook 
of cuttings from scientific newspapers which I compiled more 
than 30 years ago, I find an illustrated description, taken from 
what paper I know not, but. I think, probably from “ Design and 
Work," of a speaking telephone invented by Mr. Elisha Gray, 
of Chicago, in which the receiving apparatus is actuated 
“through the intervention of animal tissue in gliding or fric- 
tional contact," coupled with resonant apparatus. 

It goes on to say that “ the animal tissue may consist of one 
or more fingers of the human hand interposed in the circuit, 
and pressed against the plate," which plate is rotated ; “various 
other equivalent substances may be used, such as leather 
moistened with acidulated water, animal flesh covered with a 
membraneous coating, bacon rind, pork skin, especially pieces 
taken from the ear or tail, and kid gloves." 

A carbon transmitter was used and articulate speech was 
obtained from the receiver. 

This appears to be a complete anticipation both of Prof. 
Stansfield’s observations as also of those of Prof. David Robert- 
son, though I have no doubt that neither of these gentlemen ever 
heard of Mr. Elisha Gray's animal-tissue telephone receiver, 


which seems to be quite forgotten.—-I am, &c., 
London, S.W., Nov. 15. A. A. CAMPBELL SWINTON. 


— 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The fact of the tremor and slight musical note emitted 
from bodies connected or adjacent to alternating-current con- 
ductors 1s so old and well known to engineers handling alter- 
nating-current systems that it was with a certain astonishment 
that I read Prof. Robertson's letter in this week's ELEC- 
TRICIAN. It has been familiar to me for at least 20 years, and I 
have never entertained a doubt that the effect is electro- 
static. Nor has it ever seemed to me that it depended upon 


finger contact, excepting in the case of the finger being the 


predominant earth. 
That it is a true mechanical effect is sufficiently proved by 


the well-known fact that nuts and set screws on alternating- 
current switeliboards and other apparatus having no coils or 
magneto near them slack off unless carefully locked. 

In one case familiar to me many years since a switchboard 
gave a quite audible hum of the proper pitch. [t was situated 
in a quiet place with no transformers adjacent, and carried 
switches and fuses on the * inner " of a 2,000-volt single-phase 
system, the “ outer " being earthed. This board was a marble 
slab carried by insulators from a brick wall, and it vibrated 
bodily in an unmistakable way. 

I have met many people who thought the tremor to be a 
shock, and a few who could not detect it at all in 100 and 200- 
volt apparatus, but every one entering the switchroom alluded 


to had no doubt of the phenomenon.—1 am, &c.. 
kd - Qd rn ‘ 
Lordon. Nov. 15. HeËxry M. SAYERS. 
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THE “ STANDARD ” SYSTEM OF ALTERNATING- 
| CURRENT MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: In your issue of November 7th a “new type" of 
motor is described in which both the stator as well as the rotor 


lof an induction motor are connected to the line, the rotor 


windings being so connected as to produce a rotating field of 
opposite direction to the stator field. The rotor consequently 
is bound to run at double the synchronous speed. It may be 
of interest to your readers to know that this idea is not new. 
The writer invented the same motor 14 years ago and obtained 
a German patent D.R.P. 109,986, dated June 20, 1899, which 
is published in the “ Elektrotechnische Zeitschrift,” 1900, p. 960. 
Quite independently the same arrangement was developed by 
Mr. Grob, who described the motor and gave some test results 
in the “ E.T.Z.," 1901, p. 211. Some further remarks on the 


motor were published by Mr. Grob on p. 406 of the same 
volume. 

It is also of interest to know that such a machine, being a 
“synchronous ” machine, can be run as a generator. This 
feature was fully described by Mr. E. Ziehl in the ** E.T.Z.," 
1905, p. 617, where a series of test results were published. ! 

A description of the machine is also given in Arnold's * Wech- 
selstromtechnik," Vol. V., 1, on p. 575 (edition of 1909).—I 


am, &c., 
Berlin-Charlottenburg, Nov. 17. 


— — — — 9 


Dr. M. Kross, M.I. E.E. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sirk: Mv attention has been called to the letter in your issue 
of the 14th inst., in reference to the above '* system ” of alter- 
nating-current motors. Dr. S. Parker Smith is not exactly 
correct in his statement that these motors have been patented 
by Dr. Max Kloss, of Berlin, though it would be correct to say 
that Dr. Kloss filed a reference to the fact that if a three-phase 
current were put into a three-phase stator winding at a given 
frequency, and if the rotor were supplied with current at the 
same frequency and polarity, then if the connections were 
made so that the resulting magnetic flux in the rotor iron 
revolved backward relative to the stator flux, the speed of the 
rotor would be twice that of synchronism. What he meant by 
that phrase I am not quite aware of. 

As far back as 1895 the idea now embodied in the “ Standard" 
motors was known to me, in connection with the original high- 
frequency alternating-current research work which I carried 
out when chief engineer of the Cannon-street Hotel, London. 
This principle of the effect of opposite revolving fields for the 
production of mechanical power, or the transformation of 
mechanical power into electrical energy.is not the subject of any 
valid patent by itself, but the same principle embodied in the 
form of a system for carrving out certain commercial or indus- 
trial work, such as that in Durtnall and Binvon's invention, can 
be valid. 

It becomes evident that as Dr. Kloss did not register 
his German patent until 1899 he was too late to claim origi- 
nality, the idea. being known as far back as 1888. I am aware 
from personal knowledge that 1t was known in 1895, and I also 
know that the principle was embodied in that most interesting 
set of experiments that were being made about the same time 
as my own by Lieut. F. Jarvis Patten. So, although Dr. 
Kloss, it ts true, did register the principle it was legally of 
no value owing to the above facts. Further, Dr. Kloss did not 
mention in his German document (which is only a few words 
on one side of one sheet of patent office paper) the other valu- 
able improvements which are embodied. in the “Standard " 
system of industrial motors. 

As to Dr. Smith’s statement that the " Standard " svstem 
of alternating-current industrial motors contains nothing that 
is not embodied m Dr. Kloss's patent, I am prepared at the 
proper time and place to argue both legally and technically on 
this subject.—I am, &c.. 

London, Nov. 90. W. P. DurtNacy, M.IL. Man. E..M. IL. Avro.E. 

[We have taken the liberty of shortening Mr. Durtnall's 


letter.— Ep. £.] 


F 
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THE REVIEWING OF TECHNICAL BOOKS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: On p. 258 of your last issue Mr. W. Perren Maycock 


lavs down how an author thinks books ought to be reviewed. 


May I be allowed to say a few wotds on the same subject as a 


reviewer. I will follow Mr. Maycock's headings. 
The Necessity for Books.—Mr. Maycock believes that tech- 


nical books are a necessity and that they should cater for 


readers of all grades and classes. These are obviously truths, 
but they are not whole truths. For it will not be denied that 
there are many unnecessary technical books, especially those in 
the 6d. primer or 3s. 6d. text-book class. And it is against these 
unnecessary books that the reviewer must inveigh and inciden- 
tally bring upon himself the scorn of Mr. Maycock. Now, why 
are these books unnecessary ? It is not because knowledge, 
literary ability, organisation, intense industry, perseverance, 
endurance, patience and courage have been absent from their 
preparation, but because that other quality which Mr. Mavcock 
looks upon as necessary for the evolution of a technical book, 
The fact of the matter is that in 
these books the authors do over and over again what has been 
done just as well elsewhere. To a tired reviewer it would 
almost seem as if every man who ever taught a class of students 
felt it part of his duty to write a sort of addenda to his lectures, 
And that not only had this duty been felt but performed, with 
the result that yet another unnecessary book has been produced. 

The writer has at times spoken of this flooding of the market 
and would like to suggest that the remedy lies with the pub- 
lishers. A publisher's business is of course to provide the pub- 
lic with books in a continuous stream and bv far the greater 
part of this output is of an ephemeral character. (novels, 


memoirs, travellers’ tales, &c.), whose average life does not- 


exceed a few weeks and, whose dav's work done, immediately 
make way for their successors wlio in the same butterfly fashion 
live and pass away. Besides this class of work there are, how- 
ever, books such as historical, legal, scientific and technical 
treatises which have a real life, which fill a real gap in literature 
and which therefore retain a place on our shelves. In this 
class, however, it should be noted there is no room for 
the ephemeral work, for if a technical book is not worth buving 
and keeping for reference its purpose fails. = 

Publishers do not seem to have realised the difference between 
these two classes. They think that because the public having 
read à novel and thrown it away are immediately ready to 
repeat tlie process with another. therefore the same thing applies 
to technical books. The result is that the natural supply is 
much less than what they conceive to be the demand. Pros- 
pective technical authers are canvassed to write books and 
though those best able to do so refuse, there are others who do 
not. Mr. Maycock suggests the remedy for this is more careful 
reviewing, [ think that the publication! of fewer ill-con- 
sidered books would be much more effective. 

The Essentials of a Rertew.— Mr. Mavcock lays down seven 
essentials which the reviewer should fulfil. With these I 
have no fault to find, except that I should like to add one 
more. Eight: The reviewer should. be allowed to. give his 
honest opinion of the book he is noticing, untrammelled by the 
fact that the authors opinion ts almost certain to be different. 

Finally I should like to mention a point. not. specifically 
touched upon by Mr. Mayeock. That is the hopeless illogicality 
of those authors who send books out for criticism and then 
complain when they get it.—] am, &e., 

London, Nov. 16. “ONE or Your REVIEWERS.” 


Standardisation of Plugs.— At the Council Meeting of the 
Incorporated Municipal Electrical Association held on Friday 
last, the question of the standardisation of two-pin plugs and 
other small appliances in common use by the general public. 
was brought up for consideration and a sub-committee was 
appointed to deal with this matter. Mr. A. C. Cramb. of 
Croydon, was appointed lon. secretary of this committee, 


SIR JOHN WOLFE BARRY’S DINNER. | 


Sir John Wolfe Barry, K.C.B.. F.R.S., gave a dinner on Tuesday, 
Nov. 11, to the directors and staff of the Eastern and Associated Tek- 
graph (Companies at Princes Restaurant, London. The company 
numbered about 200, and in addition to the directors and staff of the 
companies, there were present Mr. E. G. Wolfe Barry, Mr. K. A. Wolfe 
Barry, Mr. L. B. Car:lake, Mr. W. Duddell. F.R.S., Pres.I.E.E., Mr. 
J. H. Hutt, Mr. G. Hutton, Sir Oliver Lodge. LL.D., F.R.S., Mr. F. 
C. C. Nielsen. (Great. Northern Telegraph Co.), Sir W. Plender, Right 
Hon. Sir H. W. Primrose, K.C.B. (Pacifice Cable Board), Mr. H. A. C. 
Saunders and Mr. F. Ward (Commercial Cable Co.). 

After the loyal toasts, Sir Jon Wore Barry, welcoming his 


guests, proposed “ Submarine Telegraphy, and those associated there- 
E grapn; 


with." He said he realised that to some extent this was very like toasting 
their noble selves, but it was a comprehensive toast, aud one which called 
forth many reminiscences in the lives of those who were present that 
evening. His own connection with submarine telegraphy in a practical 
way had not been nearly so long as that of those whom he saw around 
him, but the 15 years of his connection had been pleasant years. He 
recalled the history of the introduction of submarine telegraphy under 
the guidance of Lord Kelvin, Sir Charles Bright, and many others, one of 
whom they welcomed that evening in the person of his dear old friend, 
Henry Charles Saunders (applause). In mentioning names he could not 
help a reference to his old and affectionate friend, Sir William Prevee. 
who had just died full of honours and had been buried that day. Sub. 
marine telegraphy was a necessity for both civilised and partly civilised 
countries. Neither could get on without it. 1t was the means of com- 
munication which brought all together in every clime, aud that made the 
heart. of the great British Empire beat as onc in times of stress and trouble 
as well as in times of happiness and congratulation. ‘They had now a 
most exuberant baby in the shape of wireless telegraphy, and it was a 
pleasure to have with them Sir Oliver Lodge (applause). Wireless tele- 
graphy was a fascinating idea. It was even vet in its infancy, and they 
would see many further developments. So far as time had gone it had 
proved the handmaiden of submarine telegraphy, besides serving many 
most important duties in connection with navigation and communi 
cation between ship and ship. He expressed his continued belief that 
wireless telegraphy would not, at any rate within his lifetime. take the 
place of submarine telegraphy. There was a similar kind of babv in 
another branch, known as aerial navigation. That also was making 
great progress, and bounds could hardly be set to it, but he did not think 
that acrial navigation would take the place of the Peninsular & Oriental 
steamships or of the London & North Western Railway. t must be 
realised that wireless telegraphy had great fascination for some, and had 
even attracted many illustrious persons, who would probably have been 
better pleased to have had their " flutter” in cables, at any rate so far 
as investment was concerned. 

It was certainly a striking commentary that, with the advent of wire- 
less telegraphy and its extended adoption, the total nautical miles of 
submarine cables had increased, and was increasing considerably. Since 
they had dined with him in that hall five years ago the mileage had inem 
from 247,000 to 280,000 knots, The Governments of the world had 
Increased their mileage by 23 per cent. and the private companies by 
percent. Therefore, he would venture to say that there were still many 
people who believed in the cables, and that there was still a great future 
for this system of communication, ‘There was £90,000,000. sterling 
embarked in landline telegraphy. and this capital earned a gross reve 
of £18,000,000 per annum. Their own Associated Companies stood 
for £17.000.000 of capital, but this did not represent, the. total money 
invested in their enterprise, as they had consistently pursued the policy 
of adding to their mileage out of the reserve funds; and without raise 
further capital. The stat® of the Associated Companies numbered 7.59 
persons, 1,000 of whom were afloat in the Companies! ships. They had 
IS7 stations, situate in every elime and every country, and their thoughts 
went out to those who had expatriated themselves in the Associate 
Companies’ service, and were doing their good work abroad with devotion 
and loyalty. He thought they might claim that they were very int 
portant. people and. served. great interests, and that the commerce. 
prosperity and happiness of this great empire had been greatly advance 
and consistently fostered by the enterprise of submarine telegraphy 
(applause), ` 

"ir Johu proceeded to review the position of the Staff Pension Fund 
and the Superanuation Fund. The former was now, he said, 20 year 
old, and the fourth valuation was nearly due. He hoped and believed 
it would he satisfactory. The Pension Fund now amounted to £720,008. 
and the Superanuation Fund to £115,000, He was pleased also to note 
the development of the social side of things. ‘There were the foot ball 
club, the cricket club, the athletic chub, the musical society and club for 
art and flowers. All these were in a flourishing condition, and he ped 
towards the bond of union and good fellowship hetween members of the 
staff and officials of the Companies. He wished to give his thanks to ä 
his co-dtrectors, who had, throughout his association with them, treate 
him with friendly guidance, and had supported. him in everythinz mM 
which a chairman found it necessary to seek the support of his directors. 
He did not think the boards had ever differed on any matter connecte 
with the carrying out of the great work of the Companies. Matters were 
debated: with careful consideration on all sides with full appreciates 
of cach others motives, and it had not been necessary to take a vate 
upon any important watter. He also wished to refer to the work don" 
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in trusting the chairman, and leaving thè matter of dividends and 


by the staff in the daily and hourly routine of the Companies. The 
members of the staff were carefully selected from youth to fultil their 
duties, and there was a very high esprit de corps which everybody con- 
cerned in the conduet of the Companies valued to the fullest. This 
esprit was not only exercised at home but in foreign countries and cities, 
where their staff was appreciated and received on most cordial and social 
terms. No word or breath of suspicion against the good conduct of their 
employés had reached him during his association with the Companies. 
He desired in conclusion to thank them for being his guests that evening 
and to wish them all, old and young, high and low in the service, prosperity 
and happiness. He coupled the toast with his friend, their friend, and 
the friend of all, Sir John Dehison- Pender (applause). 
Sir JouN Denison-PEN DER, after thanking Sir John Wolfe Barry and 
all present, said he had been in the honoured. position of managing 
director of the Eastern ‘Telegraph Co. for 20 vears, and he had had a seat 
on the board for some vears previously, but looking round he saw many 
who, though little if anything senior to him in age, were in the full swing 
of submarine telegraphy further back than his own connection. "Phe 
toast of “Submarine Telegraphy, and those associated. therewith” 
was very like " Che World and the Nations therein," for the Eastern 
and Associated Companies were working in close association with the 
Commercial Company, the Great Northern. Company and the Indo- 
European Company, and in this way covered the whole civilised world. 
He was not unmindful of the State-owned cables, and it was a pleasure to 
see Sir Henry Primrose, chairman of the Pacitie Cable Board, present at 
that gathering, for although there was considerable com petition there was 
personal friendship between them all. He might trespass into many 
fivures, but it would be sufficient to say that, going back only 20 years, 
the Associated Companies’ cable mileage had increased by 62 per cent. 
Their capital had increased by only 8 per cent., they had added 47,000 
knots of cable to their system with an addition to their capital of only 
£1,200,000, and as the average cost of cable might be taken at £180 per 
knot, they could figure out for themselves what that meant, ‘They were 
striking figures, of which any commercial enterprise might be extremely 
proud. These results had not been obtained out of increased rates to 
counteract the ever-increasing eflicieney of codes, for during the last three 
or four vears the reduction of rates had been very large indeed, but were 
brought about by the poliey, started at the very beginning of the Com- 
panies’ operations, of paving the same steady and moderate dividend and 
putting all available moneys, over and above this dividend, to reserve. 
They might consider, for example. the work carried out by the Eastern and 
Eastern. Extension Companies over the short period of the past 12 to 15 
mouths. A new cable from Suez to Hong Kong. via Colombo, at a cost 
of over £1,700,000. had been contracted for and was m course of laying. 
If they had had to go to the publie for money there would be, beyond the 
yearly burden on the companies, either a perpetual tax, if the added 
capital was in shares, or a long period tax if it were in terminable deben- 
tures, In financial times like the present they would have had to pay 


heavily for their money, and cable stocks would not then have been the 
first-rate security they now were, They would have fallen in price. 
There had been times when great risks had been run. before tim had 
elapsed to allow of reserve being built up. He was pleased to me ition 
the Telegraph Construction & Maintenance Co, who had taken orders 
from the Companies knowing full well that the reserve funds would not 


expand to the orders given, and that the cables would themselves have 
to earn the money to pay for them. The directors of the Telegraph Con- 
struction Company knew perfectly well at the time the class of men who 


were directing the cable companies, and had faith in them and their work 
(applause). He desired to thank Sir John Wolfo Barry sincerely on 
behalf of the directors, staff and himself for the kind words he had used 
regarding them, With regard to Sir John’s appreciation of the staff of 
the Cable Companies, he, the speaker, Claimed that there was noone better 
able to reply upon that. point than himself. Both at home and abroad 
he could honestly say that every man worked in the interests of the Com- 
panies, and the greater the work or the greater the pressure the better 
it was done. The reason was that the statt had complete confidence in 
the directors and the directors had complete: contidence in the staff and 
so long at this feeling existed. the public and the shareholders were safe- 
guarded and the Com panics would continue to prosper. 

The Right Hon. Lord ALLERTON then. proposed. the toast. of 7 The 


He said he regarded himself as anything but an idler, but 


Chairman.” 
When he (the speaker) 


their host that evening was a remarkable man. 
looked about and thought of the work which the chairman did he felt 
how insignificant his own work became. Sir John was the head of a tirm 
standing in the very front rank of the engineering profession, Their 
host had taken part, during the past. 20 years at least, in almost every 
great movement in London having for its object. the development. of 
the welfare of the community. Referring to the National Physical 
Laboratory, he felt it was not too much to say that the success of that 
great and valued institution owed a vast deal to Sir John Wolfe Barry. 
Their hospitals had benefited hugely from his work on their behalf, and if 
they wanted a railway made, a dock constructed, or a great bridge, it was 
to Sir John Wolfe Barry and his partners that they turned in connection 
with these great enterprises. Referring to the Cable Companies, they 
had heard from Sir John Denison-Pender of the gigantic work of these 
undertakings, and he considered that the public were greatly indebted 
to the Cable Companies and those who had, by their prescience in estab- 
lishing large reserve funds, enabled the Companies to carry out opera- 
tions of great. magnitude without necessitating any increase in rates, 
These reserve funds had been earning 3 or 4 per cent., and the public 
had had the full benetit of this, the companies, of course, relying upon 
the growth of tratlic to recompense them. For this the public were 
justitied in trusting the Companies, and the shareholders were justified 

aA 


bonuses in his hands. 
to the chairman, and were justitied. in their confidence in him, and, 


as they knew by experience, not only his spirit of equity but the broad 
sympathy he had for those who worked so loyally with him. There was 
vet another category of persons who were justified in their confidence in 
the chairman—his colleagues. 
in listening to the views of others, and the statement Sir John had made, 
that there had never been occasion to take any division on any question, 


was proof that he had pursued a wise policy. 
great debt to his courtesy and for his wise and sound judgment, which he 
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He considered also that the staff were indebted 


Sir John was wise in counsel and patient 


His colleagues owed a 


had always displayed. With all classes of persons their chairman was 


held in the highest esteem 
Sir Jons Worrk Barry, in response, said it was difficult to reply to 


the flattering. kind and appreciative words which had fallen from Lord 
Allerton. — It was a pleasant thing to hear these ex pressions and agreeable 
to know that. his eo-directors, the shareholders and the staff gave him 
credit. for doing his best. He thanked them all most heartily for their 
kind reception. Before sitting down he wished to propose two toasts 
not on the lists: " Our Absent Friends—the Statt Abroad." He would 
like them to know that their health had been drunk that evening. The 
second toast was " The Ladies.” 

All the toasts were drunk with great cordiality, and during the evening 
a fine programme, vocal and instrumental, was carried throngh by 
members of the stall (Messrs. A. G. Launders, G. C. Raitt, Guildford 
Dudley, T. A. Davies, L. S. Wells, F. €. Pittman, J. H. Stephens, W. H. 


Owen and A. W. Hibberdine). 


aD 
LEGAL INTELLIGENCE. 


ee 


Railways and Consignment Notes. 


At the West London County Court on Tuesday, Judge Sir Wm. Selfe 
and a jury heard an action by the Adnil Electric Co. against the Great 
Western Railway Co. to recover £17. 10s. for damage to two electric fans. 

Mr. Simner (for plaintiffs) stated that Messrs. G. M. Haden & Sons 
were engaged in carrying out alterations at the Plymouth Guildhall, and 
ordered the two electric fans, which were sent on April 5. addressed 
“Haden & Sons, Guildhall, Plymouth.” They. were. delivered on 
April 7 at the Guildhall vard, and the caretaker, who had nothing to do 
with Messrs. Haden, and had no authority from them to accept the goods, 
signed the consignment note. "Phe cases remained in the yard until the : 
Lith, when Messrs. Haden inquired whether the goods had arrived, but it 
was not until April 16 that the cases were opened, when it was found that 
the blades of the fans were badly damaged. The railway company were 
telephoned to and a letter sent next day. It was agreed that the fans 
should be at once put in hand for repairs, and afterwards the fans were 
sent. to Plymouth and erected. The company denied liability on the 
ground that according to a condition in the consignment note no claim for 
loss or damage could be recognised unless notice in writing was given 
within three days after the delivery of the goods. It was also contended 
that the goods were improperly packed. 

Can, Hkivz Besen, secretary to plaintiff company, stated that the 
fans sent to Plymouth were of large size and for a 500-volt circuit. The 
goods were packed in the same way that they usually packed them, and 
there had been no complaint from anyone before. 

The man who packed the goods also gave evidence, and said that the 
motors were fixed in the cases by battens and packed with “ wood wool ” 
and straw. 

Samven Voysey, caretaker at Plymouth Guildhall, said there were no 
battens in the cases, but there was packing stuff, principally straw. The 
motors were not fixed, and there could not have been suflicicnt straw to 
When the cases came the second time there were. pro- 


keep them firm. 
The fans were now in working order at the Guildhall. 


tecting battens. 
He had no instructions to advise Haden's whenever they came. 


At the close of plaintiffs’ case, Mr. Wiirrrg (for defendants) raised the 
point that clause three of the conditions on the back of the consignment 
note as to giving notice within three days after arrival of goods in case of 
damage had not been observed by plaintiffs. The goods were delivered 


at the address on them. 
Mr. Simner contended that the condition was not a reasonable one. 


Messrs. Hadens had not been informed of the arrival of the goods, and 
beeause the caretaker signed for the woods it could not be said. that 
Hadens had received them. If the comapny left the goods at the Guild- 
hall they should have notified Messrs. Haden, who could then. have 
examined the goods and sent in notice of the damage. 

His HoxovR gave judgment for defendants, with costs, and said the 
company did what was expected by the consignee-—delivered the goods 
at the place to which they were addressed. Messrs. Haden's men had 
vone away and left no instructions and the caretaker received them. 
None of Haden’s men came until the Lth, and if it could not he said 
there was delivery on the 7th, there was in any case delivery on the llth. 
The cases were not opened until the 16th, so that more than the stipu- 
lated three days for making any claim for damage had elapsed. 


Crowe v. Irvine. 


At Dunfermline Sheritf Court on Friday last Sheritf- Principal Fleming 
gave judgment in the appeal azainst the judgment of Sheritf-substitute 
Um pherston in the action by John Crowe, miner (as tutor and adminis- 
trator-in-law to his pupil son, Geo. Crowe) against Roy Irvine, essee of the 
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Opera House, Lochgelly. Crowe claimed £100 as damages for injuries 
sustained by the boy through trying to unfasten the snib of a window to 
which a live electric wire was attached. The boy sustained a severe 
shock. It was contended that the attachment of the wire was illegal, 
malicious and reckless; while defender averred that he was entitled to 
take unusual means to protect his property owing to lads surreptitiously 
entering the building. Sheriff Umpherston held that the action was 
relevant and allowed a proof. The Sheritf- Principal sustained the appeal, 
recalled the interlocutor, and dismissed the action with costs. 


Hodgson v. Cory Bros. & Co. 

A Divisional Court recently heard plaintiff's appeal from a decision of 
the Ponty pridd County Court Judge. 

Plaintiff, who was an electrician, sued defendants for damages for 
personal injuries caused by a tram load of coal having been emptied from 
an upper seam upon the top of the cage on which he was engaged on 
electrical work at one of defendant's pits at Treherbert. The judge in 
the County Court held there was no evidence to go to the jury. 

Mr. Sankey, K.C. (for appellant). said that the ground of appeal was 
that the case should have gone to the jury. There were two seams in the 
pit. and the banksman should have been able to communicate with the 
hitcher to let him hnow that the cage was going further down. Appellant 
suid there was in fact no proper means of communication between the 
banksman and the hiteher. The judge held there was no defect in the 
signalling apparatus, but only in the system of working it. The under- 
manager (Mr. H. Davis) sent Hodgson down to discover a defect in the 
electric wire, and the cage was descending slowly in order that he might 
make his tests. When the cage had passed the upper seam the hitcher 
there, apparently under the impression that it had stopped, released a 
tram, and Hodgson, 50 ft. below, saw tram and coals coming down upon 
him. He sprang clear to a beam in the side of the pit. He suffered from 
severe shock, and claimed for damages. He complained that there was 
no code of signals by which it could be announced that the cage was no 
longer being used for a particular seam. 

After argument Mr. Justice Bray said the case was very near the line, 
and was a difficult one, The County Court Judge eame to the conclusion 
that there was no evidence under either of two sub-sections of the Em- 
ployers’ Liability Act, 1880.) Nothing was wrong with the cage or the 
machinery for hauling it; neither was there à want of proper means of 
signalling. He thought it could be held that there was some evidence 
of an omission to give adequate instructions to the banksman, and that 
omission was an omission in the exercise of superintendence. The banks- 
man had told the Court he received no instructions with regard to the 
signals. 

Mr. Justice Lusi concurred, and the appeal was allowed with costs, 
and a new trial ordered. 


Overhead Telephone Wires. 


In the Leicester County Court last week Judge Wightman Wood gave 
his reserved decision in the arbitration proceedings in the dispute between 
the Postmaster-General and Leicester Corporation as to the erection of 
overhead. telephone wires in certain thoroughfares. The Corporation 
asked either that the wires should be placed underground or that 
certam conditions should. be observed, which would have the effect. of 
limiting the number of wires. His Honour, who found in favour of the 
Post master-General, said his svorpathies were with the Corporation, but 
he felt himself bound by the Croydon case. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 

and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former ts given in brackets after the ttle. 


1912 SPECIFICATIONS. 
16.903 Price & Pryse. Shot-firing by powder fuses and the like. 
21.415 Freeman. Drect current dynamos and motors. 
23.748 Dig z«E & Jacours. Glow lamp radiator for cooking or other heating purposes. 
23.887 NEguBERGEkR. Poce-t-lectrical lamp sienalling apparatus, j 
23.940 Berry. Means for indicating when the flow ot current in an electric circuitis 
interrupted or vari.d. (Coenate application. 27.534 12) 
24058 B.T.-H. Co. (G.E. Co) Machines suitable for coatine wires, threads, strips or the 
like with lubricating or otner substince in liaud? torm. 
24.154 Lake. (Geb. Jace.-) Holders for electric incandescent lamps. 
24.409 Bruce. Impulse transmitters for el.ctrizcal circuits. (11/12/11) 

R lites to an el ctrizal impulse transmitting apparatus in which the k*ys for pro- 
ducine the impulses act throuea eiarine upon acircuit-breaker, This P'arine gradu- 
ally uses up the enerey exerted by prissiye down th: keys in the operation of t5» sai 
circuit-breaker and that the whole of the keys, after on» key has been pressed down 
and has r;turned to the normal position, are locked against use until the desired 
number of impulses has been fully imparted, x 

24.443 Jo gt. Cas for electric batteries, preserving food and other purposes. 

24,550 VASSEERG, Electric reversing switches for eleztromagnztic ratchet feeding- 
d-viz:$. | 

25,356 Girart EAU. Alternators particularly aprlicsble to radio-teleerachy, (11 6711) 

A maenetic fram-worg identical with that of an ordinary asynchronou, motor is 
employed, the total sectional area of the copper of the winding of th- 5*12-maenst 
beine apcroximuteiy the same as thos: of th: windine of tr^. armature, in such a 
manner that Teemun of the sie, ais can bse ffzcted by actine upon th» excitation 
currentof the alternate, owing to tne reduction of the s:it-iaduction of the feid- 
mace ia. 

26.639 Saret. M trodofanidmoans fort sting thel ctrizal rzsistanc is of metal bodies. 
27.348 Irwin. El zire-dynamom t-r instruments. 
27,391 Hawbon. Galvanic batterizs. 
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27.503 RaiLinc & CoLtiinas. Electric lampholders, 
28.469 STAUNTON. Marneto-electric machines. 
28.929 jackson. Tubs coupling for electrical circuits. 


1913 SPECIFICATIONS. 
1.207 O_msten. System of voltage regulation for electrical circuits. | 
2.269 Joet. Electrodes for electric accumulators. (Divided application on 24,443, 12, 
25.10.) 
3,132 Siemens & HALSKE Axkrt.-Ges. Circuit arrangements for t»lephone exchanges. 
(6:2712.) 
3.432 Siemens & HALSKE AkKrT.-GEs. Telergrapbh system unaffected by static charms 
from neighbouring hieh-tension lines. (12°2/12.) 
3,656 HusBRELL. Sockets for incandesc2nt lamps. 
4.802 GAMBRELL. Electric contact makers for use with resistanc? boxes, Wheatston? 
bridges, and the like. (2°6 13.) 
6,897 Perreur-Lucyp. Process and apparatus for the production of copper by elec 
trolvsis. (22 3/12) 
11.859 DestessarLLes. Electric cutouts with multiple satety fuses. (31 3 13. l 
12,575 Siemens Bras. Dynamo Worws(Ltp.). (Siemens Schuckertwerk? Gos.) Electric 
lamps. 
13.241 KircHELL. Timing d»viccs for electric icnition in int:rnal-combustian encines. 
13,435 Siemens Bros. Dynamo Works (Ltp.). (Siemens Schuck2rtwerk: Ges.) Dynamo 
electric machines 
14.942 Cocpwitn & VANDERVELL. Push-button switches for electric horns used on 
motor-cars and th? like. 
15,585 BRoLT (Lro.), Brooks & Hott. Dynamo electric machines. 
15,648 DE LA Ripoisiere. Electrical devices for operating door sashes of automobiles 
and other carriages. (9/7/12.) 
15,674 BArsitLiE. Wireless telegraph receivers. (23/9/12.) 
The rec:iver comprises a loop*d absorbing circuit, the lees of which are connected 
to earth or to a suitable capacity, the one through a reactanc2 variometer and a 
variable condenser and the other through a variable condenser. an oscillation circuit 
shunter round the said last mentioned condenser, and containing variable capacity 
and an inductance and means for varying the values of the condensers included in said 
oscillation shunt, and also a detector circuit inductively coupled to said oscillation 
shunt, and includine a variable condenser in parallel with a telephone ear-piec? and 
in series with a quantity detector. 
16,753 H. A ELEKTRICITATSSZAHLERFABRIK Ges. Commutators for electric met:rs, 
(10/3/13.) A 
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APPLICATIONS FOR PATENTS. 


Nots.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * ave 
open to inspection 12 months after the date attached to the. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
cf inventions. When complete Specification accompanies application an astertsk is affixed. 


October 22. 1913. 
23.892 SouTTER. Construction of electrically-heated stove. 
23,897 Corer. Hot-plates and the like electrical heating devices. 
231903 Wangy & Parsons. Starting switches for electric motors. 
23.916 HoLtper. Magneto-ignition apparatus for internal-combustion engines. 
23.926 Tosna. Litepuard for motor, tramway or other vehicles. 
23.95) HENTSCHEL & PoRZELLANFABRIK HENTSCHEL & MULLER.  Insulators.* 
23,959 Rossi. Electrodes for us2 in the production of nitric oxide. (22/10/12, Italy.)* 


l October 23. 1913. 

23976 HiLEv. Automatic electrical signalling for railway trains. 

24.997 Avams. Electric controlling switcheear. 

21.017 Sremens-ScHUCKERTWERKE G.m.B.H. Electric driving mechanism for ro‘ary 
printing prèsses and paper calendering machines. (23 10/12, Gormany.)" 

24.018 RAvELLI. Apparatus for utilising the movement of sea waves.* 

24.025 LEITNER. Automatically revulating electric circuits. 

24.025 Leitner. Regulation and control for electric circuits. 

24.028 Grapitz. Manufacture of tungsten, 

24.029 GLapitz, Manufacture of incandescent electric lamps. 

24.041 AuToMaTIC TELEPHONE Merc. Co. (Automatic Electric Co., U.S.) Telerhor 
systems. 

24.054 MIDDLETON. FARNDON & Morris. Starting switches for electric motors. (Divide 
application on 26.912 12. Nov. 22.) 

24.062 Hatton. Brakes for tramway and rallway vehicles. 


Octobar 24, 1913. 
24.074 Ratug & Asoctp. Automatic Safety shunting devices for electric are 12775 
24.089 Forster & Parker. Electrically-liented advertising apparatus. 
24.117 SIEMENS-ScHUCKERTWERKE G.m.B. H. Oil-insulated electrical apparatus such a 
transformers. (24,10;12, Gərmany.)* 
24,120 SIEMENS-SCHUCKERTWERKE G.M.B.H. Geared alternatine-current electric met 
(24:10,12. Germany.)* | 
24.130 Garbe, Elèctric candle lamp.* 
24.148 MaRcoNUS WIRELESS TELEGRAPH Co. & Gray. Masts.* 
24.162 Weiss. Oil transformers. (26/10/12, Austria.)* 
24.165 Guinness. Manufacture of sparking plugs. 


October 25, 1913. 
24.191 Lewis. Dynamo-electric machines. 
24,193 Meas & HotLLAND & EDMONDS. Signalling and interlocking for railways and 
ramways. 
21.198 Hors. El-ctric switches,” 
21.224 Sacre. Electric tail-lleht showine red. for use on cycles and motor-cycles. " 
2 WA HS oe alternating electric current. (25/10/12. Germany.) 
f NRIG AVAN INRIG (LTD... Control of electrici ichting vehicles. 
Se d E *ctrical contact devices. eU. M. à ° 
S CGERS & Davins. Safety device for us» in connection with electric motors. 
21.246 Quain. Electric incandescence filament lamps. 


October 27, 1913. 
21.274 Here, Electric fittings. 
24.275 FRENCH. Trolley pointer guide for electric tramcars. 
24,395 Axt.-GEs. BaowN. Boveri ET CIE. Rotary converter with commutating roles. 
(39.613. Germany.)* i 
24,396 a „Conversion or transformation of electric current. (25, 10:12, 
ermany.) 
24,312 Sig 4ENs-S:HUCKEATWERKE G.M.B.H. Searchliehts or projectors. (26,10, 12» 
Germany.)* E 
24.327 NEWTON, Ma»aetising machine. : 
21333 Siemens & Hatsxe Axt.-Ges. Telephone systems with party-lins service. 
(4.1713. Germany.)* 
24.337 Axr.-Ozs Bx wu. BOVERI Er Cig. Rotary converters with commutating poles. 
(Addition to 24,325:13. 29/9/13, Germany.)* 
25.338 Hicurierp. Excitation of automatically reversible battery boost'rs. ° 
24,347 S.C. GENERALE DES NITRURES. Heating electrical furnac:s. (14.12 12, Franc?) 
21.351 GLENN. Power-transmission devices, 
24,355 FRIED. KRUPP AKT.-GEs. GRUSONWERK. Maenetic s2parators. (22.11 12, 
G:rmany.)* 
i October 28, 1913. 
24.419 Mapsen, Electric toasters. (28 10:12, U.S.)* 
21.322 VETTER. Sooxn:ts tor incandescent lamps. * 
21.441 MACKINTOSH. Electric sienalling apparatus for railways. izal 
24.459 DELE E.EKiRICITATS Ges. Automatic prot ction of air-cxeled Phones 
Machines against damage: throurh ignition of the air filters. (22.1. 13. Germany: 
24.453 Lee & Hozan, tun. Utilization of oscillating-currentenerey. (16 11 12. U SUN 5 
24.459 Sremens & HAUSKE Anr.-Ges. Circuit arrane»ments for telephone installation 
with semiautomatic working, (Addition to 6.664 13. 31/10,12. Germans 
2147] Merre. E ctuc batteries, (4.12 12. Brazil.i* l 
24,472 Yount, FINISAN & BRANNAMAN. Electric welding apparatus.’ 


= m-— E Enn pE CUPPCCENEEENMEPU ERE ENPEEEREEEERNEREEE 


41 so nt on 
3 
"egy 
Beer 
me 


- 


THE ELECTRICIAN, NOVEMBER 21, 1913. 


CONTENTS. 


SHERR CARELESSNESS.......... 301 | Electric Cooking for Cape 
business Notices............ 302 Town Pier. Iliustrated..... 60 
Bankruptcies, Liquidations,&c. 502 | Cables for London & South. 
Electiicity Suppty .......... 305 Western Railway Electriti- 
Lighting Notes ............ 204 cation. Illustrated......... 61 


Power and Heating Notes.... 304 | The Alhambra Signs........ 02 
Central Battery Multiple 


Traction Notes ...%......... 305 
Telegraph & Telephone Notes 305|  Switchboards.............. 62 
Street Lighting with Orna- 


Empire Notes............... 305 

Foreign Notes .............. 306 mental Posts. Illustrated.. 62 
Miscellaneous Notes ........ 306 | Reyrolle Social.............. 62 
Tenders Invited ............ 307 | Cordless “ Hot-Point”’ Irons. 
Tenders Received & Accepted 308 | Illustrated................. 63 


“ Auriga" Drawn-Wire Lamps 65 

Lifting Magnets in Steel 
Works. liustrated........ 64 

57 | Christmas Tree Novelties.... 61 


Cadder Pit Disaster......... . 203 


The Round Table............ 
Jovian-Batti-Wallahs........ 57, Mun'cipal Accounts ........ 309 
l'he ‘* Point Fives?.......... 57. Comps nies’ Meetings & Reporte 309 
Brighton Commercial Progress. New Companies, &c........... 310 

Illustrated ................ City Notes ....- RM 
Theatre Lighting Appliances 59 Companies’ Share List ...... 511 


- LI P E ph —— - — 


ee — ——— € 


SHEER CARELESSNESS. 


There is à certain type of electrical manufacturer who 
can't play the game. He must always take the crooked 
way whenever it presents itself, so that in course of time he 


quite naturally, hangs himself. Then there is another type of 


310 ! Jess manufacturer. 
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also be a feature of the apparatus. Failures, when they do 


occur, always happen when they causc the greatest amount 


| of inconvenience, and in the case of a hotel or restaurant 


every moment of failure heavily penalises the management. 
Making every allowance for an arbitrary and even arrogant 
attitude on the part of some station engineers towards the 
manufacturers, there must be some common ground upon 
which they can discuss the details of cooking and heating 
apparatus. The business has got on to its feet now. The 
few electric restaurants that are open are getting talked 
about, hotel proprietors with electric cookers are delighting 
and improving the digestion of their guests—both powerful 
recommendations. — By hire and hire-purchase the engi- 
neer is making things go, but he has no use for the care- 
In cases of sheer neglect or deliberate 
deception—an example of the latter is the making of “ con- 
ductors " out of copper sheathed wrought-iron bars—it is 
unfortunate that the delinquents cannot be publicly named, 
if only as a lesson to others. Still, good would come if the 
careless manufacturer is privately pilloried and cautioned, 
or warned off the pitch altogether. Our remarks may seem 
unduly strong on this subject, but this is a matter for plain 


manufacturer who is consistently—almost cussedly—care- ! speaking. The present position of the cooking and heating 


less. He seems to be in business to annoy people and 
habitually to refrain from doing his work properly. At tho 
risk of appearing to preach we feel compelled to say that 


some makers of electric-cooking and heating apparatus | 


can, at present, be classed in one or other or both of the 
above categories. Were it not for the extreme vigilance of 
a number of progressive and conscientious central-staticn 
engineers and their commercial assistants incalculable harm 
would be done. to the cooking and heating movement by the 
utter lack of attention to detail which characterises a deal 
of the apparatus now sent out. Complete justification for 
this complaint is to be found in the fact that in several cases 
station engineers are designing their own equipment rather 
than be worried with having constantly to nag at the maker 


I ; : ; ; 
busrness is, quite naturally, a delicate one. The work of the 


manufacturer is being subjected to severe service tests and 
also it is being watched critically by the keenest rivals—the 
gas and coal range interests. We have had enough set-backs 
in all conscience, and not a few of these can be laid at the 
door of the careless manufacturer. Without entering into 
further details, or taking one or two specific instances of 
careless work which have been brought to our notice, we 
appeal to the reputable makers of cooking and heating appa- 
ratus and the central-station engineers to co-operate and 
come down with a heavy hand on all cases of wantonly bad 
work. Strong measures are absolutely necessary to weed 
out every cause of weakness, both in the process and pro- 
duct, if there is to be any lasting good to the industry from 


LI a . D -1 de 1 y S] N : 
to do things properly. It is a serious matter for an engineer | the cooking and heating business. 


to persuade, say, a local hotel proprietor or restauranteur to 
throw out his coal and gas-cooking plant and instal electric 
cookers in their place. 
service really rests with him and not so much with the maker 


of the apparatus. Again the conversion of the aforesaid 


individuals has been the work of months on the part of the | | 
and when ! trucks, the motors driving each axle through twin gea! 


! These locomotives and cars will be used on 10 miles of double 


engineer. with little or no help from the maker, 
the equipment is delivered it should, at least, be reliable in 


such details as element terminals, switches, door fitments | 
Adequate, not to say intelligent, fusing should ' feed the line from an 11,000-volt three-phase supply. 


and the like. 


High-Tension D.C. Locomotives for Canadian Northern 


The responsibility of successful Railway.—An order has been placed by the Canadian Northern 


Railway for seven 2.400-volt d.c. locomotives, and eight 
multiple unit motor cars. The motors used will be of the com- 
mutating pole type operating in series on 1.200 volts. Each 
locomotive will be equipped. with two. 2-motor 4-wheeled 


track through the Mount Royal Tunnel between Montreal and 


Castierville. Substation plant of 4.500 kw. capacity will 


| 


| 
| 
| 
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erection and equipment of stations for generating current. The elec. 
trical engineer, however, appeared to have been under the impression 
that the power to borrow provided by that Act covered expenditure on 
the laying of cables, &c., and had acted accordingly. Of the £23.10 
sanctioned. by the 1903 Act about £15,000 had been ex pended on various 
works, 

The Inspector suggested an increase of £1,200 in the amount required 
for mains and services. 

Bradford.— n inquiry was held last week into the application ef 
the Corporation for sanction to borrow (among other sums (£91250 
for extensions of the generating plant at the Vallev-road electricity 
works. 

Mr. N. L. Foemine (deputy town clerk) who appeared in support of 
the application, said. there was an increased demand for the supply of 
electric power, particularly in the textile works, and the works must be 
extended. 

The city eleetrical engineer (Mr. T. Rorgs) stated that if the extensions 
were not carried out before long a breakdown would occur as the capacity 
of the present plant had been reached. 

Dundee. -.'l'he engineer and manager of the electricity works (Mr. 
H. Richardson! has reported to the Electricity Committee that it will 
he necessary to secure more plant for the Carolina Port generating 
station. in view of the increasing demand for electricity. 

At present plant is being installed to provide 5.000 kw.. but even with 
this plant the margin of reserve would be verv small. He wished to 
order additional plani now asi; w ukl be 15 months before manufacturer 
would deliver ii. 

The report wes approved by the Commi tee. 

Arrangemenisare being made for the standardising of supply in Dundee 
and Broughiv. In Bronghiv there is a 230-voli lighting sysiem and in 
Dundee one of 200 vokis. The consumers would not be affected in any way. 
provided the Committee gave them new apparatus where thai was 
required to effect the echange. Hi would cosi between £800 and £1,000. 
The Commiitce approved of the proposal.’ 


Hampstead (London).- \t the last meeting of the Council the 
Lighting. Committee reported that they found that there was at 
Increasing demand for electrical energy in the south-eastern corer 
of the borough. and that. in consequence. the h.t. feeders supplying 
the district were overloaded, 

The Committee anticipated further demands in the near future which 
the existing mains would be incapable of taking. They had considered 
the question of providing further cables to relieve the existing mains and 
to provide for future demands. The best plan would be te lay an 
additional h.t. feeder from the Lithos-road station on the craw! 
system in stoneware duets, to the sub-station at the junction of Lyne 
hurst-roail and. Rosslyn-hill, from which point a new line of ducts wer 
laid last vear to Avincourt-road, Cressy-road and Fleet-road. ‘Therefore 
they recommended that an additional h.t, feeder be laid at a cet? 
£1.611, and this was agreed to. 

Hereford.— The L-G. Board have sanctioned the borrowing of #4 
repayable within 10 vears for overex penditure on mechanical stoker 
and repayable £1,000 within 25 years for services. 

Radcliffe. — Owing to the increasing demand for electrical enere* 
for lighting and power the Council have applied for sanction to 
borrow £3.950 for extensions of the electricity undertaking. 

Stoke Newington (London ).- -Mains are to be extended to the Test 
Hall Approach and Albion-grove at a cost of £202. 


BUSINESS NOTICES. 


Mr. G. S. Helme, A.M... F.E., late of the Lancashire Dynamo & 

Motor Co., has been appointed engineer and sole representative in 
Scotland of the Electrical Co. Mr. Helme will take up his appoint- 
ment immediately. his headquarters being the company's present 
Glasgow address, Baltic-chambers, 50. Wellington-street. 
“Patent Development.— The proprietors of patent No. 25.754 /05, 
relating to an improved system of multiple and simultaneous tele- 
graphy, desire to sell same or to grant licences. Particulars from 
Messrs. Boult. Wade & Tennant. patent agents, 111-112. Hatton- 
garden, London. E.C. 

« Marbella ’? Glassware.— We regret that some misapprehension 
has arisen regarding this glassware. which we stated in our New 
Season Number was manufactured by Messrs, Siemens Bros. Dvnamo 
Works. Asa matter of fact the Benjamin Electric (Ltd.) are the 
sole manufacturers and proprietors of '* Marbella " glassware. which 
they supply to wholesale distributors and the electrical trade gener- 
ally. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


John Saul Richards, electrician, 29. Frodshiam-street. Marileet, 
Hull, has been adjudicated bankrupt. The tirst meeting of creditors 
will take place on Nov. 25 at York City. Bank-chambers. Lowgate. 
Hull, and the publie examination on Pec. 8 at the Guildhall, Hull. 

A receiving order has been made against —- Prested. electrical 
engineer, St. John's Lodge, St. John's Park. Upper. Holloway. 
London. N. The first meeting of creditors will take place on 
Nov. 26 at Bankruptev-buildings, London, W.C.. and the publie 
examination on Dec. 19 at the same place. 

The public examination of Wm. Hy. Davis (trading as the General 
Incandescent Fittings Co.), dealer in gas and electric lighting 
accessories, 75, Ralph-road, Saltley, Birmingham, will take place 
on Dec. 4 at the Court House, Corporation-street, Birmingham, 

Claims against John Win. Garsden, electrical engineer, 24, Preston 
New-road, Blackburn, are to be sent by Nov. 22 to Mr. J. Smith, 27, 
Ainsworth-street, Blackburn, preparatory to payment of dividend, 

Metalite (Ltd.) is being wound up voluntarily fo! the purpose of 
reconstruction, and Mr. G. S. Clarke. 10, Pancras-lane, London, EC. 
has been appointed liquidator. A meeting of creditors will take place 
on Nov. 24 at 9 and 10, Pancras-lane. 

The Hydro- Electrical Gear Co, (Ltd) is being wound up voluntarily, 
and Mr. J. A. Henderson, 11, Paneras-lane. London, E.C.. has been 
appointed lignidator. 

The Preston Electric Co, (Ltd.) ts being wound up voluntarily, and 
Mr. T. L. Rawlins, 12. Bennett’s-hill, Birmingham, has been appointed 
liquidator. A meeting of creditors will take place on Nov. 24, at 12, 
Bennett’s-hill, Birmingham. 

A meeting will be held on Dec. 22 at the office of Mr. De W. Layton, 
167. Fenchurch-street. London, ECL, to receive an account of the 
winding up of the British Hosiery & Eleetzolytic Bleaching Co, (Ltd. ) 

A meeting will be held at 65. Bishopsgate. London. ECL, on Dee, 22 
to receive an account of the winding up of the Ohio Power Syne. 
(Ltd.) 
Deed of Assignment.—Harold Jas. Bentley (trading as Bentley 
& Co.). electrical engineer, &e., 17. Newtonestreet, Piccadilly. Man- 
chester, and 73. Stockport-road. Levenshiline, Manchester. executed 
a deed of assignment on Aug, 15. 1913. and claims are to he 
sent to Mr. J. W. A. Hirst, 28. Queen-street, Albert-square, Man- 
chester. by Nov. 29. 


DAZU ETAT ACT TRTT 
ELECTRICITY SUPPLY. = 
JADRE LED DH CHOICE 


Swindon.-—An inquiry was held on Wednesday into the applicati 
of the Corporation for sanction to borrow £9,000 for extensions © Un 
electricity undertaking. 


Wallasey.- At the inquiry last week into the Council's application 
for the sanction to borrow £65.000 for extensions of the electricity 
undertaking it was stated by the town clerk (Mr. H. W. Cook) that 
the electricity department was in an excellent financial position. al 
there was a distinct demand for a supply of electricity to large pow“ 
users. 

Two of the three large flour mills had made inquiries for a supply of 
energy, and factories and further mills might be expected to be ereti 
on vacant land at Seacombe, especially if the Corporation were able to 
offer the owners facilities for a cheap supply of power, The new genera: 


ting station would be in Dock-road, Seacombe, adjoining the vas ane i 
werana 
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EXTENSIONS | l | 

. : and it was proposed to disuse the Seaview-road station as a Et! The 
Barnes.— The Council wish to borrow £7.50€ for extensions of | station. but to utilise it as a transforming and converting station. — 77 
p war 


outstanding debt on the plant and works it was proposed. to scra 

about £24,049), ii 

` ; » E s 3 clr 

Ald. S. Dawson, chairman of the Finance Committee, said that m- 
reserve fund was £9169. With interest on the present years dino 


mains and house services. 
Batley.- -An inquiry was held last week into the application of the 


Corporation for sanction to borrow £9.756 for extensions of the 
time they 


electricity undertaking. J l plated production it would be £10,500 next March, and by the 
It was stated that £5.207 of the amount required had been already wanted to use it for the present proposal he icono that it would be x 
expended, owing to a misapprehension, without sanction for borrowing | least £11,200. The price of cera had MM come down Vue 
powers, but tbe town clerk (Mr. J. H. Craik) explained that it occurred | the last ten vears from ol. to 3h. per Md “Piere were nol We RI 
H pee 


owing to a misunderstandiny as to their powers, Smee [903 the Cor. | half a dozen undertakings in the country supplying light at that | 

poration had ex pended £8,778 on extensions, and it was in respect of that | Jess. The original debt for lant was E0000 : THE had repaid 1530.00" 
expenditure (less £57] underspent on the fast loan) that the present appli- | and in March last there as m 000 fiin iaid The outstandinz EES 
cation was made. In the Dewsbury, Batley and Birstall Tramways Act | land and buildines not tected TR that p» E was £11,000. and the 
of 1908, the Corporation was given sanction to borrow £23,100 for the total vutstand: : E ini Match list Maso OUUE Of that sum the det 
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on plant which would remain and on the buildings and land which were 
not affected by that proposition was £49,000, and the amount of the debt 
upon plant proposed to be scrapped was £24,000. That was £49,000 
“live " debt and £24,000 ©“ dead " They asked for a scheme for £65,000 
and perhaps the L.G. Board would grant them a loan of £41,000 under 
ordinary conditions, and a further loan of £12,500 for five vears to help 
them over the stile. They would put the £11,500 for reserves to com plete 
the £24,000 required. 

The Inspector (Mr. T. EKIN): 
your reserve fund for that purpose. 

Ald. Dawson: Yes. If they will not we must be prepared to 
take the £24,000 for as long a period as you can give us.“ 

Further evidence was given and the Inspector then. investigated. the 
application for the approval of the Board of the re-allocation of land in 
Seaview-road, Liscard.for purposes of the electricity and tramways under- 
takings. The land was required by the Tramways Committee as a site for 
new workshops, but it was held by the Electricity Committee. 


Woolwich.—London County Council have sanctioned the borrow- 
ing of £1.500 (repayable within 25 vears) for mains, £1.100 (12 vears) 
for services, £030 (10 years) for meters, and (£1,000 (10-ycars) for 


That is if the Board allows vou to use 


hire- purchase. 
Application is to be made to the L.C.C, 


for mains extensions, 
GENERAL. 
Bath.. —Ald. H. T. Hatt has heen re-elected chairman of the Elec- 


tric Lighting Committee. 
Beeston.—The Notts and Derbyshire Electric Power Co. will apply 
for a provisional electric lighting order. The Urban Council were 


recommended by the Electric Lighting Committee to also apply for 
an order. but the report was referred back by the Council on Tuesday. 


Bermondsey (London).—-The assessment of the profits of the elec- 
tricity undertaking for income tax purposes has been agreed with 
the Inland Revenue Authorities at £4,367. after allowing. for depre- 
ciation of mechinery and plant. 

At a recent. meeting of the Council it was reported that the Surveyor 
of Taxes had fixed £2,840 as the amount to be deducted for ex penses on 
Council's own use. He had arrived at the tigure by taking the units used 
bv the Council plus quantity used on works into the total units generated, 
but as expenditure had already borne the cost of generating the units 
used on works, and which would be used whether the Council took any 
current or not, it was urged that the proper method was to take units 
used by the Council for its own purposes into total units sold, which basis 
of calculation had been BPpROSCd by the Board of Inland Revenue, and 
gave an amount of £2,235 to be deducted from expenditure. against 
£2,840 claimed by the Surveyor of Taxes. The question of allowances 
for depreciation on plant and mains as a deduction from gross profit to 
arrive at the assessable protit.had also been under review. Objection 
was taken to the method of dealing with the proportion applicable to 
Council's own use (units used by the Council into units generated). It 
was urged that the correct way to deal with the plant was to divide the 
Councils requirements into the total kilowattage of the station, and to 
take the mains at £3.000, that being the estimated cost of Iavinz mains 
for the Councils use, and both suggestions have been approved and 
adopted by the Inland Revenue Commissioners for that and future 
The total allowance for depreciation for 1911-12 will be 


by the Surveyor of Taxes. The 
but 


for sanction to borrow £2,875 


assessments, 
£4,214, against £3,739 first. allowed 
original assessment was £3.965, the amended assessment is €2.955 ; 


as the Council has already been charged income tax on £5,497 interest 
paid on loans. no further charge for income tax will be made. The 
Council will not. be. required to pav. income tax on. profits until the 
assessable profits exceed the interest on loans. 

Bradford.— Ald. G. H. Robinson has been re-elected chairman. of 
the Electricity Committee and Mr. i. Priestley churman of tke 
Tramways Committee for the ensuing vear. 

Brighton. — A fresh contract has been arranged hetween the L.B. 
& S.C. Railway Co, and the municipal electricity department for the 
exclusive supply of electric current for power and lighting at the 
locomotive works. The company undertake to pay a minimum of 
£1.000 per annum. the price of the current to be 065d. per unit. 

Carludden (Cornwall).—‘fhe great. Treverbyn China Clay Co. are 
inviting fenders for the erection of a central generating station at 
Carludden. 

Edinburgh.—-On Tuesday the Corporation decided to apply for a 
provisional eleetrie lighting order for the parishes of Cramond, Cor- 


storphine, Colinton, Liberton and Newton in the county of Mid- 


Lothian. 
Gelligaer.—The Urban Council have decided to apply for a pro- 
visiona] electric lighting order in which power will be sought to revoke 
the Rhymney Valley & General Eleetrie Supply Co.'s dere 1907 
in so far as it relates to the area to be supplied by the Council. 
Hitchin.—The Council have referred a letter from the National 
Electric Construction Co. offering to negotiate for the transfer of the 
Hitchin Eleetrie Lighting Order has been referred to the Roads Com- 


mittee for consideration, : 
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‘Hove.—Ald. Jago has been re-elected chairman of the Special 


Committee appointed to arrange for the working of the electricity 


supply undertaking at the termination of the lease of the Hove 
Electric Lighting Co. The lease expires on Dec, 8, but some time 
must elapse before the settlement of the price to be paid the com- 
pany, which is roughly estimated at £175.000. 

Ilkley.—The Council have applied for sanction to borrow £18,000 


for an electricity supply scheme. 


Inverurie.—-Messrs. T, C. Smith & Co.. of Aberdeen, who propose 
to apply for a provisional electrie lighting order. have submitted to 
the Council a scheme for the erection of electricity supply works. 
The Lighting and Fire Brigade Committee have been asked to report 


on the matter. 


Irvine.—At the meeting of the Council Provost Borland will move 
that ““1t be remitted to the Council in committee to enter into 


negotiations with Kilmarnock Council to supply electricity to the 


burgh. and to report.” 
Leek.—Mr. J. Bemrose. late chief assistant at Tunbridge Wells, 
took up his duties as resident electrical engineer to the Urban District 


Council last week. 
London County Council.—Qn Tuesday consent was given to 
Marylebone Council's borrowing £10.825 for the electricity under- 


taking. 

London Electric Supply Companies..—The County of London Elec- 
tric Supply Co. announces that application is intended to be made 
on( its behalf alone or in conjunction with other London electric com- 
panies) in the next session of Parliament to bring in a bill to em- 
power the company (or companies) to make agreements for the post- 
ponement of the date at which the London County Council may pro- 
ceed to purchase the undertakings of the London. electric companies 
or any of them. and for the variation of the terms and conditions 
under which such undertakings are purchasable, and making new 


provisions in regard thereto. 


Newton-in-Makerfield.—The Urlan Council have decided to 
renew their application fora provisional electric lighting order. 

It will he remembered that last year’s application was not granted by 
the Board of Trade, and the Council's consulting engineer (Mr. E. M. 
Lacey) has now prepared a scheme for the supply of electricity for private 
lighting and small power users, It is proposed to use a site at the gas- 
works for the generating station, which will have an initial capacity of 
220 kw. 

Slaithwaite.—-The Urban Council have decided to apply to the 
Board of Trade for a provisional electric lighting order. A site for a 
generating station has already been purchased. 


Troon.—.As the result of a discussion on electricity supply. the 
Council have appointed a committee to confer with Ayr and Kil- 
marnock Corporations with a view of ascertaining the terms on which 
they would be willing to supply Troun with ele ctricity for lighting 


and power. 


LIGHTING NOTES. l 


Bromley.—The Council have agreed to the lowering by 4 ft. of the 
electric suspension are lam ps in High-street. 


Church Lighting.--lt has been decided to light Claines Church, 
The cost of an independent generating 


Worcester, electrically. 
This will be supplied by a 


plant, wiring, &c,. is put at about £160. 
parisaro ier. 

Teignmouth. ~ At the last meeting of the Urban Council the mana- 
ger of the gas undertaking (Mr. J. A. Gray) reported on the electricity 
supply scheme receatly prepared by Mr. E. M. Lacey. 

After dealing with the present output and possible future extensions, 
S Mr. Gray stated that the introduction of elec tricity supply would not 
adversely affect the gas undertaking to the full extent indicated in Mr. 
Lacey's report. Neighbouring towns supplied gas at higher rates than 
Teignmouth, and were yet able to maintain a reasonable position, not- 
withstanding the competition of electricity at 5d. per unit. It was not 
difficult to prove that an equal amount of electric illumination at 5d. or 
"i per unit coul! not be provided at the same cost as gas illumination at 

Id. per 1.000. Gas burners for any required candles power could be 
d with as equal facility as electric lamps, and at 3s. Id. per 1.000 
gas lighting compered favourably with electricity at 25d. per unit. An 
electric-lighting scheme for Teimmouth. involving a large capital outlav, 


could only succeed to the extent that it inflicted injury on the gas under- 


tak ine, 
In the discussion which ensued Mr. Hayman said it would be a pleasure 


to some of the tradesmen to have the electric light, for the sake of pre 
serving their goods, 
The chsirman (Mr. W. 


of the town were £25,000 : 
undertaking, and there then eame upon them difficulty in regard to the 


peware, it would mean an application to Parliament for extended borrow- 


D. Harris) pointed out that the borrowing powers 
and, if thes spent £20,800 on the electricity 
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ing powers. The question of finance was, therefore, an important ones 
Last vear they received from private consumers of g: 8 £5,274. The elec- 
trical engineer said they would receive for electricity £2,450 in the year 
which would make a hole in one-half of their income at once. 

Mr. VALENTINE urged that electricity was bound to come into Teign- 
mouth sooner or later, either by the Council or a private company. Was 
it wise to throw aside the electricity scheme and spend one-third of its 
cost in gas extension, and then for a private company to come in, and they 
would lose the money spent in gas. Was it not better to spend the 
other two-thirds and have the whole thing in their hands ? 

Mr. FuENcH said he was a strong supporter of the electric light. but the 
main thing they had to consider was the cost, and if they could get a 
sufficient number of consumers to vield a profit. If the Council could not 
see their wav to introduce the clectric light themselves, there was no 
reason why they should keep a private company from doing it. 

Mr. Wr EATLEY said Shaldon had expressed a strong feeling in favour 
of electricity. He did not mind whether the lighting of the place was by 
gas or electricity, but he thought that the Council were under an obliga- 
tion to provide one or the other. : 

After further discussion it was decided to defer the further considera- 
tion of the matter for a month, the Council to obtain all possible additional 
information bearing upon the subject in the meentime. 


Workhouse Lighting.—Huddersfield Guardians have decided to 
adopt electric lighting at the Crosland Moor Workhouse. 

At the last meeting of the Bristol Guardians attention was 
directed to the report of the Engineering Committee which stated 
that the result of the installation of the electric light at Stapleton 
Workhouse was highly satisfactorv. 

Prior to the introduction of electricity the workhouse was very inade- 
quately lighted. and about 120 more lights had been introduced with the 
installation of the electric system, There was no doubt that the decora- 
tion of the premises would cost less; and the substitution of electric 
lighting for gas in the various day rooms and dormitories was conducive 
to an improved condition of health. 


Workmen’s Dwelling Lighting.—-Cn the 31st ult. the Mavor of 
Taunton opened a first instalment of 12 workmen's dwellings which 
have cost £143 each. 

In addition to water, rates; &c., the unrestricted use of a 25 c. p. electric 
lamp in the living room (so placed as to shine into the seullery when the 
door is open) is included in the rental of 4s. per week. for which it is 
understood that the electricity department is to receive 30. per week per 
house, and hope to make a reasonable profit. Assuming four hours’ 
average use per dav this will work out at something over 3d. per unit. 
It is claimed that this is the first justance in this country where electric 
light is provided in Council houses. 


POWER AND HEATING NOTES. 


Newcastle (Staffs).—-During last week Mr. F. S. Grogan, on behalf 
of the British Electric Transformer Co.. gave a series of successful 
demonstrations of cooking by means of ` Tricity " cookers in the 


Municipal Hall, Newcastle. Staffs. 

Arrangements for the demonstrations were made by the borough 
electrical engineer (Mr. A. J. €. de Renzi) with the sole wholesale agents 
for l'ricitv " cookers (Messrs. Gillespie & Beales, Amberley House, 
Norfolk-street, London, W.C.). [t is stated that 35 corporations and 
companies now hire out “ Tricity ` cookers. 

Southend Yacht Club Tricity Dinner.— Messrs. Gillespie & Beales, 
recently arranged to cook a dinner for 40 of the Club members at 
the request of Mr. R. Birkett. the borough electrical engineer, The 
members were very evtravagant in their praise of the results. The 
proceedings terminated with a joint toast to Mr. Birkett and to Mr. 
Grogan, of the British Electric Transformer Co.. to which these 
gentlemen duly responded, 


TRACTION NOTES. 


TRAMWAYS. 

Baildon.— The Council decided on Tuesday to complete the agree- 
ment with Bradford Corporation for the extension of the tramway 
from Shipley to Baildon. 

Birmingham.— The Tramways Committee recommend that blind 
persons be allowed to travel free on the municipal tramears, 


eer 


Brighton.—-It is announced that the Board of Trade have given 
their decision as to the proposed type of double-deck car to he used 
on the through trolley omuibus route in Brighton and Hove. 

Jt is stated that the Board have, subject to certain miner conditions, 
given their sanction to the adoption of vehicles constructed according to 
the sample car submitted. The car was constructed by the Brush Co., 
and js similar in appearance to the ordinary omnibus, but having twe 
trolley arms on top. [t carries about 34 passengers and weighs a little 
under four tons unloaded. The Board's decision is now under considera- 
tion by the appropriate committees of Brighton and Hove Corporations. 


Deptford (London).—The rateable value of the L.C.C. tramway 


lines in the borough has been reduced from £12,263 to £8,250, 
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Dunfermline.—The outstanding dispute between the Council and 
the local tramway company as to the tramway extension has been 


settled. 
The Council have unanimously agreed to allow the company to lav a 


double line from the corner of Bridge-street to the corner of Grieve. 
street, and to bring the tramway lines nearer to the edge of the footpath 
than 9 ft. 6 in. The Town Clerk has been instructed by the Council 
to take the necessary steps for obtaining the consent of the frontagers in 
these streets. 

Edinburgh.—The Council are recommended by the Tramway 
Committee not to extend the time for the exercise of compulsory 
powers of acquiring land, &c., by the Colinton Tramway Co. hevond 
the expiry of the present period, Nov. 25. 

Illuminated Tramway Signs.— At the last meeting of Glasgow 
Corporation the convener of the Tramways Committee was asked 
if. owing to the difficulty there was at night in locating the sign plates 
for the stopping places throughout the tramway system. he would 
bring before his Committee the question of replacing them with 
illuminated signs. In reply. Bailie Kirkland said the matter of 
illuminated signs had been before the Committee, but probably the 
objection was on the ground of expense, He would again bring the 
matter before his Committee. 

Greenock.— At the meeting of the Corporation last week the pro 
posal to purchase the undertaking of the local tramway company was 
rejected. 

Leeds.— 1n the new Corporation Bill power will be sought to con- 
struct several additional lengths of tramway and also to equip some 
routes on the trolley omnibus system. 


Leith.—4A preliminary report on tramway extension has been 
prepared by the tramways manager (Mr. Fitzpayne). the burgh sur- 
veyor (Mr. J. R. Finlay) and the Burgh Chamberlain for the Tram- 
way Committee. 

Various possible extensions of the tramway system are considered, 
and estimates of the cost of construction, working, &c., are given. The 
report also states that in connection with any of the suggested routes it 
might be well to consider the running of motor-buses instead of layin 
down rails in the first instance. Petrol electric motor- buses provided a 
satisfactory means of locomotion, The running of a motor-bus service 
had the advantage of enabling a route to be tested, and thus to ascertam 
whether the amount of traftic would warrant the constructi n of a tramway. 


London County Council.—The Highways Committee reported that 
experiment. had convinced them that the Burdett-road and Gre 
road route is not suitable for working by means of petrol d 
cars, and they are considering the question of the best method to 
be adopted for dealing with the tramways on this route. 

Rates of Pay.—The same Committee reported on the agreement om 
to by the Conciliation Board and to the rates of pay of the vario ow 
of machine workers in the tramways department. The effet o the 
agreement is that the men of cach grade receive an increas of a 
hour as from and including the week commencing the 27th init. WAY 
a further increase of $d. an hour is to take effect a year later. me 
agreement is to remain in foree for two years. 


Lowestoft.--At the meeting of the Corporation last week i 
Tramways Committee recommended that; with a view ot minimus 
missed fares, the system of giving up tickets at the end of the journey 
he put into operation on the tramears. and also that. se far as por 
sible. all top deck fares be issued by the conductor from the piei 

In regard to the 7 pay-as-you-enter " system, the manager of on 
tramways reported that the cost of altering the cars was between ei 
and £40 each, and the rovalties amounted to £20 per year. That appear 
to have made the system. prohibitive for Lowestoft, as, apart from Ur 
objections to the system. the total cost of car reconstruction wouh 
amount to about £620 and the rovalties to £380. 

The report and recommendations were approved. 


Oxford. -At a special meeting of the General Purposes Committe 
last week the report of the Tramway Committee on the proposals 
the National Electric Construction Co. was considered. " 

The company submitted a fresh scheme for the solution of the tram" x 
problem. — Electrification was now detinitely dropped, and the dig e 
proposed instead to provide a service of motor buses in the ety- l 
were prepared to promote a bill to authorise a definite service i aiii 
over routes to be arranged, &c., and they offered to pay the corp re 
£300 a vear as rent. In the meanwhile, however, the Coe is 
to pay £20,000 to the company tor the existing tramway aystem—t ni 
for their rights to the roads, exclusive of their horses, cars and other |! um 
The rails would then be taken up. leaving the roads free for running uel 
buses, for which the Corporation would give the company 4 2m 


egy V es ; " . x "ITE t 
Che Tramway Committee recommended that the offer be accept ble 
esum pav’ 


ditionally on the rent being increased to £800 a vear, and th he recom: 
by the Corporation reduced to £15,000 instead of £20,000. l lc 


mendation was, however, rejected by the General Purposes Comm em 
[4 al a] ` à . m e y ce 
Tottenham. -The Council have decided to have all tramway 
i 3 ‘ > TES. 
poles in the district removed, except those on three refuges 
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Amongst items of expenditure decided npon by the Council are: Ex. 


let eer the fn . . 
bs a York.—The Corporation have decided to proceed with their bill 
+ OMe lls for additional tramway powers. &c., but the proposed extension of tension of salt.water conduit at power house £500: two Bovin g pumps 
(from Willans & Robinson) £481, plus 5 per cent. ; four water-How indi- 


the tramways to Acomb has been abandoned. Authority to intro- T 
` cators (from General Electric Co., of New York) about £27 cach; renewal 
of parts of air pumps (by Willans & Robinson) about £260; equipment 


iow the ssa rye . P . 
x i bn duce trolley omnibuses is also being sought. 
[TREES RAIL-LESS, &c. of sub.stations, &c. 

MPL t re : At a recent meeting of Melbourne Council, the question of accepting a 
Heated tiers Electrically-Driven Ambulances.— At the last meeting of the Metro- | German or a British tender for electric cable was debated. Coun. F.' 
politan Asylums Board the Ambulance Committee reported having | Davies said the Electric Supply Committee recommended the acceptance 
iene had under consideration the question as to the practicability of using | of the A.E.G. company's tender at £1,251 (against £1,432 for British 
ee dae electrically-driven ambulances. cable). "With the preference in duty of 5 per cent. in favour of the British 
cable, the German tender was 10 per cent. lower. There was no fault to 
The tender of Siemens Bros. & Co. was more 


find with the German cable. 
by £120 than that of the A.E.G. The Council decided, on an amendment 


moved by Ald. Jeffreys, that Siemens Bros. & Co’.s tender be accepted. 
The Tasmanian House of Assembly recently passed a resolution that 
Ministers be authorised to enter into a contract with the Hydro- Electric 


l The committee states that they have always recognised that “ electri- 
à Tract. city provides the most suitable form of traction for ambulances employed 

in the conveyance of acute cases, but hitherto we have not seen our way 
to recommend the purchase of ambulances other than petrol driven. by 


"MIU ng 


FPE reason of the difficulties which the use of clectric vehicles presented, and 
"USD not the least of these was that of the excessive cost. Recent developments 
Jocahh Mess in electric traction have, however, caused us to again consider the ques- | Power and Metallurgical Co. for the purchase of the hydro-electric power 
Lay eos tion, and we are of the opinion that the time has come when the Board branch of the company's undertakings at an amount equal to 17s. Gd. 
EE can safely make a departure, at least by way of experiment," The | in the £ on the shareholders' money ex pended on the said works, and in 
e “Cedes " Electric Traction (Ltd.) had offered to supply an electrically- | Connection with the flotation and management of the company ; the 
"dcin driven ambulance chassis which would satisfactorily meet the Board's purchase money to be expended by the company m the erection and 
' requirements, being gearless, quite silent in operation and with the frame | Operation of carbide and metallurgical works at North-West Bay : the 
ETE free for the fitting of the body. Should the offer be accepted it is pro- Government to supply, and the company to take, at least 3.500 WD, 
posed to build the body at the Mead Ambulance station, and to introduce | delivered at North-West Bay. and reduced toa voltage of 6,600, at a price 
not exceeding the cost of production, plus 5 per cent. ; debenture-holders 


to receive Government stock at 4} per cent. on amount of actual cash 
advanced. 

Launceston (Tasmania) Council recently approved a Bill to amend the 
Tramways Act, authorising the Council to run trolley and motor-omni- 
buses, and restrict others from doing so. The Bill also confers authority 
to borrow £30,000 for tramway purposes and to place any surplus moneys 


from tramways to credit of a reserve fund. 
Brunswick (Victoria) Council have decided to borrow £7,000 for the 
The cost to date is estimated 


an hse certain desirable improvements. The committee recommended. that 
n application be made to the L.G. Board for sanction to the managers 


entering into a contract with '' Cedes ” Electric Traction (Ltd.) for the 
supply of two chassis for £265 each and two batteries for £80 each, with- 

dp es out advertising for scaled tenders. The recommendation was agreed t o. 

| dete Leeds.— The Corporation have decided to apply for powers to 
equip additional routes on the trolley-omnibus system. 


Apiay ot- 


completion of their eleetrie-light scheme. 
P nl 


Mets 
ies TELEGRAPH AND TELEPHONE NOTES. at £18,000 and the total cost is ex pected to be about £23,000. 
ends P ; Waihi (N.Z.) Gold. Mining Cos great hydro-electric scheme is nearly, 
Municipal Telephony.—1t is reported that arrangements have heen completed, current having been transmitted on the h.t. line between the, 
"na completed for the transfer by the Portsmouth Telephone Committee power house and Waikino, a distance of 44} miles. The power is derive 
-— of the Municipal telephone undertaking to the Post Office early in [| from the. Horahora Rapids, on the Waikato River, The plant at the H^ 
M 1914. when the new P.O. exchange will be completed. "he exchange f power-house consists of six 1.500 bh. p. turbines, each direct coupled to à 
Mt is being constructed on the automatic principle. and will Le equipped three-phase alternator gencrating current at 5.000 volts, 50 cycles, Cur- 
ied for 51 lines. rent is taken by two three-core armoured cables from the power-house to 
i f f l i a the transformer-house, where it is transformed from 5,000 to 50,000 volts. 
oe Radiotelegraph Notes.—-The Ecuador Congress is considering a f ^ Another hydro-electric lighting scheme is contemplated in New Zealand: 
ud proposition by the Government to instal radio-telegraph stations in f in which power from the Hunua Falls, cight miles from Papakura, will 
Pr Ecuador at an expenditure of £30,000, he used to provide electrice lighting for the townships of Papatoetoe, 
tet 596.800 fr. has been allocated by the French Indo-Chinese Govern- Manurewa and Papakura. | 
Er. ment for the construction of a radio-telegraph station at Saigon. Phe Commonwealth Art. Pottery & Insulator Co. has secured. à con- 
"s l : ; tract from the Postmaster-General s department for a supply of insulators 
ifi Another disaster demonstrating the value of radio-telegraphy at | and tubes, amounting in all to a little over £3,000. This is said to be the 
Ko sea is that of the Spanish steamer " Balmes. carrying 103 pasen- | first successful Australian tender for this class of goods for the Govern- 
d. gers, a large crew, and an inflammable cargo of cotton and rum. The | ment and the price was very little higher than the quotations of other 
Tu Cunarder " Pannonia". received. a wireless. message from the | firms. The contract is for 250,000 of the B type of insulator, 10,000 of 
ha “ Balmes " that she was on fire and required assistance. The | the A type, and about 30,000 tubes. The B type insulators are said to 
LE “ Pannonia " had to go 180 miles south of her track to render aid to | Pave passed exhaustive Government tests, but the order for A type is 
a the '* Balmes," and after taking the passengers and crew on board, Miri eee Eu ee aN : fae ERR 
Di (4 ay, a ee l S vear, nders for a three vears' s y are being considered, 
Ti gately towed the: "amines Contin Benin A syndicate has secured extensive water-rights for irrigation 
| Wireless Heroes.-- An impressive gathering took place at. Marconi | purposes and for generating electric power in Otago Province, N.Z. 
It is intended to instal a powerful electric pumping plant for rendering 
some 6.000 acres suitable for fruitgrowing aud dairying purposes, 


b» House. London, on Thursday last week. when Mr. G. Marconi pre- 
1 sented gold watches to the operators on the ** Volturno " (Mr. W. 
Seddon and Mr. C. J. Pennington) and also to the operator in charge 
of the '' Templemore " (Mr. H. Emanuel) in recognition. of the 
manner in which they carried out their duties on the occasion of the 


The Borough Council of Fielding (N.Z.) has been authorised to borrow 
£10.000 for electricity supply works. 

Calcutta.— A pamphlet of 12 pages has been issued by the Calcutta 
Electric Supply Corpn.. giving a short history of their electricity 
supply undertaking since its inception in. [800. 

The directors considered that some record of the progress of the busi- 
ness should be made on the occasion of the opening of the new high- 
tension station at Cossipore, and the change in the method of generation 
and supply of electrical energy from direct. current at low tension to 


alternating current at high tension, which may be said to start a new 
The first generating station (of 


burning cf these vessels, 

Mr. Godfrey Isaacs said he could conceive no greater responsibility to 
fall upon a man than when the lives of many fellow men and women 
depended upon such work as that which wireless operators had frequently 
performed. On every occasion when an operator had been called upon to 
do that work he had shown himself thoughtless of his own personal 
safety, and had acted nobly. It would be the custom of the Marconi 


Co. to present to those who did their duty in the way a little souvenir of 


period in the existence of the company. 
LOOO kw. capacity) at. Emanbazh-lane, was opened in April, 1899, and 
it was soon found to be inadequate to meet the demands for electrical 
energy, especially as the popularity of electric fans rapidly increased the 
power Joad. 1n. 1902 a second station of 750 kw. in Alipore commenced 
to supply current: a third station of 1.200 kw. (at Ultadangha) was 
opened in September, 1906; while a gas suction plant of 165 kw. was 
erected at Howrah m May, 1906. The applications for current, espe- 
clally for power for jute presses and mills. continued to increase so 
rapidly that in November, 1909, the directors consulted Sir Alex. Kennedy 
as to the best method of meeting the position. Acting upon the advice 
of Messrs. Kennedy & Jenkin, it was decided to put down a central 


station of 15,000 kw. capacity, utilising as much of the old plant as it was 
The work was put in hand at the end of 


the occasion. 
Mr. Marconi congratulated the three operators on behalf of the com- 


pany. Everyone was proud of the fact that in time of peril and in danger 
on the high seas the operators of the Marconi Co, had never once been 
found wanting in courage, in discipline and in devotion to their most. im- 


portant and responsible duties. 
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ecomonically possible to do. 
1910, a site having been acquired at Cossipore, with a frontage on the 


: í ; ae A T : Hiver Hooghly. A siding connected with the Eastern. Bengal Railway 
Australasia.— The * Australian Mining Standard ©“ savs Sydney Ri Jooghly.— A sid md ! Sponge PM 
Council T | the El ic Light € NEN ^ [| has been constructed so as to ensure the economical delivery of coat am 
: à r(v LED * Mi à age "he y x ^N if BY a - TT " . . ` T 
OUNEN NAYE NOW SEppEOVOO, CHC: sien n unt ees FUCO | heavy goods. The equipment of the station is of the most modern and 
mendation to seek authority from the Governor-in-Council for | complete description—viz., steam turbine sets (by the Oerlikon Co.) 
! senerating alternating current at 6,000 volts; Stirling and Babcock & 


borrowing £250,000 for the electricity supply undertaking. 
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Wilcox boilers, and B.T.H. switchboards, with Bruce-Peebles motor 
converters at sub-stations, Everything has been so arranged that future 
additions can be carried out without interfering withthe existing power 
house or boilers, Supply of current from the new station was com- 
menced on July 20, 1912, and the old generating stations were gradually 
closed down. New sub-stations, where the 6,000-volt alternating 
current is transformed to direct current at 45Q volts, have been built and 
equipped at Jackson's-lane (in the business quarter), Wellesley-street (in 
the European quarter), and Prinsep-strect, opposite the original Emam- 
hagh-lane station, while the old generating stations at Ultadangha, 
Alipore and Howrah have been converted into sub-siations. To serve 
the sub-station at Howrah it was necessary to lay two cables across the 
River Hooghly, each capable of dealing with 1,000 kw. These cables 
each weigh 12 tons, and the laying of them was a work of no small magni- 
tude. At the end of 1912 there were 230 miles of underground, and 124 
miles of overhead mains, a total of 354 miles. Connected to the mains 
were over 40,000 ceiling fans, 370.000 equivalent 8 c. p. lamps, and nearly 
2,000 motors varying from ] H.P. to 300 H.r. in size. It is stated that 
the change of the capital from Calcutta to Delhi has not affected the de- 
mand for electric current, but certain projected improvements are likely 
to create a demand for electric light and fans. (The advantages of elec- 
tricity for driving machinery appear to be fully recognised and its adop- 
tion is simply a question of cost. With the new up-to-date equipment 
at the disposal of the company, it is believed that it will be possible to 
supply current at a price which, while successfully comparing with steam, 
will return a sufficient profit. It is estimated that there is in the Calcutta 
area over 60,000 H.P. employed in driving various mills and factories, but 
of this only a comparatively small percentage is, as vet. driven elec- 
trically off the company's mains. Tho field of supply for electric heating 
and cooking has not yet been touched, but it seems probable that the 
great advantages of electricity for various domestic purposes will soon be 
recognised, and that a demand for current in this direction will follow the 


start that has been made in other places. 


Electrical Winding Equipment for the Rand.— We are informed 

that the order for the electrical equipment of the large winding engine 
referred to (on p. 268) of our last issue as being made by Messrs, 
Fullerton, Hodgart & Barclay, has been placed direct by the pur- 
chasers (the East Rand Proprietary Mines Co.) with the British 
Westinghouse Electric & Mfg. Co., Trafford Park. Manchester. 
' The undermentioned particulars regarding this winder will be of 
interest, and we congratulate the British Westinghouse Company on 
having secured a share of so important an order in South Africa. The 
winder is capable of raising 8 tons of ove from a vertical depth of 4.500 ft. 
at a speed of from 2,200 ft. to 2.500 ft. per minute, The electrical equip- 
ment comprises two 1.500 B.H.r., 550 volts, 33-4 revs. per min., direct- 
current motors direct coupled to the windin:z drum one on either side. 
These are supplied with current from a motor-generator set operating on 
the Ward-Leonard system, and comprising a 4,200 B.H.r., three-phase, 
25 periods, 3,000 volts a.c. motor direct coupled to two 1,375 kw. 550 
volts d.c. generators with a direct-coupled exciter for the generators and 
the winding motors. All the necessary control gear and switchyear are 
also. being provided by the electrical contractors. We learn that 35 
other similar installations, Comparable in size with the above, have been 
supplied by the British Westinghouse Co., of which the following ave a 
few examples : Six equipments for the Village Deep and City Deep of the 
Rand Mines, the winding motor for each equipment being of 3,400 maxi- 
mum HB.H.P. ; three equipments for the Brakpan mines of the Consoli- 
dated Mines Selection Co., the winding motor for cach equipment being 
rated at 3.000 maximum B.H... ;. one equipment for the Great Western 
Colliery Co. (South Wales), with two winding motors capable of a maxi- 
mum of over 1,800 1.H.v. cach. 


South Africa.- - The London Chamber of Commerce announces that 
it has recently made representations to the High Commissioner for 
the Union of South Africa in regard to regulations t hat invoices of 
goods sent to South Africa shall contain statements of the current 
value of such goods for home consumption at the place of purchase. 

It has been decided (except as regards definite contracts) in cases where 
the price charged on the invoice and discounts allowed and the home con- 
sumption value are alike a declaration to the effect shall be signed and in 
cases where the price charged on the invoice and discounts allowed and 
the home consumption value are divergent the two figures: for " current 
value for home consumption " and 7 selling price to purchaser in South 
Africa " must be shown in parallel columns and a declaration must be 
made that at the date of the invoice 7 the discounts for similar quantities 
for home consum ption are Where the price eharzcd i~ 
a contract. price the current value for home consumption and the selling 
price to purchaser in South Africa must be shown as stated above and the 
“at the date of contract © substituted for “at the date of the 


words 
In all cases cost of packing and packages 


invoice " in the declaration. 
must be given. 

The Chemical; Metallurgical aud. Mining Society of South Africa will 
hold a mining exhibition in Jehannesbure for two weeks in April nest. 
The charge for this space will vary from os. to POs. per sq. ft. Aehinis-dou 
to the exhibition will be free. Applications for space to the Secretary, 
Third Annual Mining Exhibition, S.A. School of Mines Building, Johan. 
nesburg. 

The municipality of Prince Albert (Cape Province) has been authorised 
by the ratepayers to borrow £10.000 for water and electricity supply 


works, &c. 


The “ African World " says East London municipality have 
decided to borrow £381.912 for public works, including electric 
power station and mains extensions £13.000, and tramway track 
duplication £5,650. 

Ladysmith Council have been authorised by the ratepayers to borrow 
£7,000 for an electric lighting scheme. 

King Wiliams Town municipality are purchasing five additional 
Century motors. 

We learn from the ** Financier " that the general manager of the South 
African Railways (in the course of his annual report) advocates the clec- 
trification of the Wynberg and Sea Point lines, which run into Cape Town. 


FOREIGN NOTES. 


Customs Decisions.—-Amongst recent. decisions in regard to import 
duties under the French tariff it is announced that with regard to 
imports of tramway cars, with electric motor and equipment, the 
Customs Service may take the declaration respecting the electric 
equipment as correct, if such declaration is corroborated by a detailed 
note showing the weight of cach part of the equipment and where 
such part is to be used. 

It has been announced that tools and apparatus for publie works and 
telegraphic materials and apparatus for the use of the Government can 
be imported into the Portuguese Colonies duty free, but the authorisation 
of the Governors of the Colonies concerned must be obtained. ` 

Formosa.— A consular report for 1912 states that various exten- 
sions of electrical power are under wav. 

The establishment of a second power plant to serve the capital (Taihoku , 
is contemplated, partly as a reserve against interruption of the original 
plaut by floods and partly to provide for the continually increasing use of 
electricity in the vicinity ; the cost is estimated at £25,500. 

A contract has been made for the supply of 4,000 H.P. of turbine 
machinery for the clectrical plant in South Formosa at a cost of £26,000. 


Italy.— The construction of an electric railway from Milan to Genoa 


ds to be commenced as soon as the Chamber of Deputies has granted 


the £6,000,000 necessary for the work. The route originally pro- 
posed was about 94 miles in length. but in subsequent plans a route 
from 12 to 16 miles shorter has been proposed. 

Norway.—-It is stated that extensive work is in progress at the 
Glamfjord, near Bodö, for utilising a waterfall capable of developing 
from 60.000 H.P. to 80,000 H.P. 

Swiss Electricity Supply Stations.—This vear's edition of “ Statistik 
uber Starkstrom-Anlagen der Schweiz ` will shortly be issued by the 
Schweizerischen | Elektrotechnisehen Verein and the Verband 
Schweizerischen Elektrizitatswerke Zurich, 

Details are given both of generating stations which sell electricity in 
bulk to distributors as well as to consumers and of distributors who 
purchase electricity to sell again, either direct or after transformation. 
There are series of comprehensive tables giving particulars of systems 
and extensions, and of the plant of works of which full details were oh 
tainable and also z list of less important works or works of which full 
particulars were unobtainable. Finally a summary of the statistic is 
given in a special section, 


MISCELLANEOUS NOTES. 


Company Law.- - Messrs, Jordan & Co., the well-known publishers 
of books on. company law. &c., have recently published * How to 
Form a Company " by, Mr. Herbert W. Jordan, at 6d. net. The little 
work is mainly a reprint. of a lecture on t The Promotion aud Flota- 
tion of Limited Companies © before the Secretaries; Association, but 
it has been amplified and brought quite up to date by the inclusion 
of the alterations in the law relating to pavate companies effected 
by the Companies Act. 1913. The author. who is an expert on cone 
pany formation, treats his subject in asomew hat popular st vle. The 
Information given is quite correct, and should prove very useful to all 
who are mnteested in the formation or management of limited Jia bility 
com panies, 

The same firm have also published a reprint of a lecture delivered by 
Mr. Jordan on the 4th inst. on ©“ The Debenture ; its use and Abuse. 
The subject matter of the lecture is a most important one and persons 
who propose to apply for debentures would do well to read carefully the 
wrinkles given on pp. 38-41 of the pimphlet. 

Concert. - At a concert at the works dining hall of Callender 5 
Cable & Construction Co, at Belvedere on Saturday the 50-gaineit 
shield first prize of the Preliminary Shield Section won by Callender 3 
Prize Band at the Crystal Palace on Sepi. 27 was presented by Mr. 
J. Hv. Hes. founder and director of the Annual Great National Bant 
Festival, and received by MrT. O. Callender (managing director) 
who handed it to bandmaster Greentield. The band has taken part 
In 20 contests and won 16 prizes, 

Technical Book Catalogue.- We have received a copy of the new 
Hlustrated catalogue of Messis; Crosby Lockwood & Son's scientific 
and technical publications. ‘Phe firm are willing to send copies tO 
those of our readers who may be interested in the subject 
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TENDERS INVITED. E 
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Transforming and Converting Plant, &c. 


The Council of the metropolitan borough of NHORELITCH , 


invite tenders for Sul-station Plant. comprising ‘Transforming 
and Converting Plant. together with the necessary Starting 
Apparatus and Connections, 
&e.. from the chief engineer (Mr. €. Newton Russell). Coronet- 
street. Shorediteh, N. Tenders to the Town Clerk. Town Hall. 
Old-street, London, N., by noon Dec. 16, See also aa adver- 


fisement, 


Telegraph and Telephone Material. 


Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications, &e., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 


i2, 


goods are lo be delivered and the dates for recei pl of tenders are given 


in an adverlisemenlt. 


Turbo-Alternator, &c. ; 
26 


FvrnaM (London) Council require tenders bw poon Noi. 
for supply of 2.500 kw. T'urbo-alternator. with Condensing Plant. 


Telegraph and General Stores, Wire, &c. 


Public Lighting. 
i j s by Nox. 


Electric Beil Fittings. 


The directors of the NogTH-lEsrERN RattGway invite tenders 
for Telegraph Apparatus and ‘Telegraph Wire and Line Stores 
for six or 12 months from Jan. 1, 1914. Forms of tender from 
the telegraph superindentent, Mr. C... H. Ellison, and. tenders 
to the secretary, Mr. R. F. Dunnell, York, by 9 a.m., Nov. 25. 

The directors of the Nogru-EssrERN. RATLWAY also require 
25 for six or 12 months! supply of Are 
Lamp Carbons, Electric Lamps, Electric Wires and Cables, 
Electric Light Fittings, Metals. Castings. Pipes and Tubes. 
Glasses for Are Lamps. &c.. Signal Wire and Cord. Bolts and 
Nuts. Oils. &e. Specification, &e. from the stores superin- 
tendent. Mr. E. H. Clark, Gateshead. 

The Yorkshire (West Riding) Electric Tramways Co. (Ltd.). 
WAKEFIELD, require tenders by 9am. Dec, 5 for 12 months’ 
supply of Electric. Lamps. Fittings, &e.,. Cables and Wires. 
Insulating Materials, Compound. Overhead. Fittings. &c. 
Schedules from the Central Offices, Belle Isle, Waketield. 

CuxruAM Town Council require tenders by 10 acm. Nov. 2 
for one year’s supply of Stores, including Incandescent Electric 
Lamps. Ironwork, Ironmongery, Paints, Oils, &e. Specitica- 
tions, &c., from the Borough Survevor. 

Nco. LkmRIM & NortuERN Counties Rarway Co., 
Enniskillen, require tenders by 10 asm. Nov. 25 for 12 months? 
supply of Stores, including Electrie Telegraph Material. Tools, 
Glassware. Rubber Goods, Wire, Oils, &c. Forms of tender 


from the Secretary. 


tenders by 9 a.m, Nov. 


Boilers, Coal and Ash Handling Plant, &c. 


MANCHESTER Electricity. Committee require tenders by 
10 a.m. Nov. 28 for supply and erection at Stuart-street genera- 
ting station of two Water-tube Boilers. and Superheaters 


Economisers, &c.. Additional Stoker Shafting and Clutches and 
Pneumatic Ash Handing Plant, &e. 


‘Rotary Converter Set. 


Tenders are invited by WoLVERHAMPTON Corporation for the 
supply and erection of one 1,000 kw. Rotary Converter Set. 
Specifications and forms of tender from the chief engineer and 
general manager, Mr. S. T. Allen, Commercial. road. Wolver- 
hampton, to whom tenders are to be delivered by noon Nov. 24. 


Motors, &c., for Sewage Works. 


GLascow Corporation want tenders by Nov. 24 for an instal- 
lation of Electrically-driven Sewage Distributors at | almarnock 
sewage works. Specifications, &«, from the Public Works 
Office, City Chambers, 64, Cochrane-street, Glasgow. 


26 for 


'Tonroiv T Urban Council. require tenders 
R. H. 


Lighting the urban arca. Conditions, &c., from Mr. 


leaumcnt, Council ofice s. 


The Commissioners of H.M. Works. &e.. require tenders by 


Dec. 8 for Electrie Bell Work in buildings in the Edinburgh dis- 
trict for three years. Schedules, &e., from H.M. Oilice of Works. 


Storey's Gate, London, 5.W Mer 


General conditions, specifications. | 
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. Switch Panels. 


PrymMotra Corporation require tenders by Dec. 1 for supp.y 
of Ironclad h.t. Switeh Panels. Specification, &e.. from the 


borough Electrical Engineer. 


Wiring and Fittings. 
i ‘ov. 26 


Loxpon County Council require tenders by H asm. Nov. 
for an Electrical Installation at the Hammersmith Trade School 
for Girls (about 140 lighting points) Specifications, &c., from 
the Chiet Engineer. Spring-gardens, S.W. 

LoxnoN County Council also require tenders by 11 a.m. 
Nov. 26 for an Electrical Installation at Lancaster-road Ele- 
mentary School, Notting Hill, W. (about 240 lighting points). 

LoNpoN County Council also require tenders by ll a.m. 
lec. 3 for an Electrical Installation at Chester- road. Elementary 
School. St. Pancras (about 225 lighting points) Specifications, 
wen from the Chief Engineer, Spring-gardens, S.W. 

Tenders are required by Nov. 24 for Electrie Wiring and Fittings 
for a new ward at the County Asylum, RAINHILL, nr. Liverpool. 
Specifications, from the Clerk and Steward at. the Asvlum. 

PONTYPRIDD Guardians require tenders by 1] a.m. Nov. 25 
fora complete Electrie Light Installation for their cottage homes 
Church Village, Specifications, from the Clerk, Union Offices, 
Pontypridd. 

Tenders are wanted for Electric Lighting. Heating. Ventilation 
and supply of an Electri* Hoist and Cooking Apparatus for a 
restaurant at DEewsBURY for the Dewsbury Pioneers! Industrial 
Society (Ltd.). Particulars from Messrs. Holtom & Fox. Cor- 
poration-street. Dewsbury. 

Wermouti and District Co-operative Society (Ltd.) require 
tenders by noon Dec. 1 for Installation of Electric Light and 
Power Circuits at new bakery and stables, Specifications. &c., 
may be seen at the office of the Clerk of Works. New Bakery. 
Cromiwell-road. Weymouth. 


Motors and Starters. 
i Dec. 2 


BIRKENHEAD Corporation require. tenders by 9a.m. 
for supply of Motors and Starters (4 H.P. to 15 n.r.) during the 
year 1914 Specifications, &ce.. from the Borough Electrical 


Knomeer. 


Gas Criven Electric Plant. 


Durwan (Natal) Corporation require tenders for the supply 
and erection of Gas-Electrie Plant. Tenders by 11 a.m. Jan. 7 
to the Town Clerk. Specification may be obtained at the oftice 


of the borough electrical engineer, 


Electric Rn Material. 


The Agent-General for Victoria js prepared to receive tenders 
for Track Feed Boxes (including Signal Transformers, Switch- 
gear and Accessories), Track Resistances, Impedance Bonds, 
Track Relays and Relay Boxes. for use in connection with the 
signalling on the MELBOURNE Suburban Railways, Specifica- 
tions and forms of tender from the Agent-General, Melbourne-. 
place, Strand, London, W.C., and further information from 
the consulting engineers, Messrs. Merz & McLellan, 32, Victoria- 
street, 5. W. Tenders to the Agent-General by noon, ' Dec. 22. 


Electric Cranes, &c. 


ANTWERP municipal authorities will receive tenders until 
Jan. 26 for the supply and erection of six Electric Cranes on the 
Bassin cana] extension, Tenders to the Burgomaster. Hotel 
de Ville, Antwerp. where specifications mav be obtained. 

ANTWERP Municipal Authorities also want tenders by Dee. 4 
for the supply and erection of two Electric Passenger Lifts at the 
new industrial school building. 


Electricity Supply. 


The Public Works Department of the Uganda Protectorate, 
Entebbe, will receive tenders, until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
IO years, renewable for a further ]5 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and ofticials’ quarters will be required. A draft agrees 
ment, &c., may be seen at 73, Basinghall-st., London, E.C. 
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METROPOLITAN AsYrLUMS BoaRp.— The Board have accepted the 
offer af the Titan Lift Co. toinspect and overhaul every three months 
the two lifts installed by them at Tooting Bec Asylum at £3 per lift 
per annum. 

Subject. to the usual sanction, a contract is also to be entered into with 
the “ Cedes " Electric Traction (Ltd.) for the supply of two electrically 
driven ambulance chassis for £265 cach and two batteries for £85 each. 

WESTON-SUPER-MARE.- -The Council recently received tenders for 
the lighting of the Boulevard from the local electric lighting and gas 
companies. and it has been decided to accept the tender of the elec- 
tric lighting company at £42 per annum, "l'en lamps are to be sup- 
plied with a total guaranteed candle- power of 3.600. 

RICHMOND (SuRREY).—The Town Council have accepted the offer 
of the Post Office to allow its telephone equipment to be used by the 
Council in connection with a system of fire calls for five years. The 
rental quoted by the Post Office was £162. [5s. per annum. 

BERMONDSEY. —The following tenders have been accepted by the 
Borough (C'ouncil.: —- 

British Insulated & Helsby Cables, one two-way feeder pillar, £15. 103. ; 
Sykes & Sugden, one seven-way disconnecting box, £15. 

STOKE NEWINGTON.—-The tender of the British Thomson- Houston 
Co. has been accepted by the Borough Council for a biennial supply 


of meters. 

Donper.-~—The Dundee School Board have accepted the tender of 
G. H. Nicoll & Co. for the electric lighting of the new school for 
defective children, at £117. 8s. 2d. 

NORTHCOTE (VtcTORIA).—l'he Council have accepted the following 
tenders in connection with their electrie lighting scheme :- - 

R. N. Groom. 600 poles, £385; Lind Bros., 50 ditto, £102. 10s.: Aus- 
tralian Metal Co., four transformers, £372. 10s.: fuse and switchgear 
for sub-stations, £550; Steffens & Noclle and W. Henlew’s Telegraph 
Works Co., rubber-covered cables, £239. 75. 6d.: Noyes Bros.. metal 
filament lamps, cast-iron brackets and retlectors, £06. 15s.: Union 
Electric Co.. flame are lamps, £192, 25. 8d. ; Commonwealth Art Pottery, 
insulating brackets, &c., £236. 13s. 9d.: Australian Metal Co, and Helsby 
Cable Co., fuses and meters, £406, 3s.: British Insulated & Helsby 
Cables; bare copper cables, £495, 3s. 4d. 
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Government Contracts. —During Octoler the British Government 
Departments placed contracts with the following firms :— 

War Office. —Writish Insulated & Helsby Cables; Hasper's Telegraph & 
India Rubber Works, Johnson & Phillips, London. Electrie Wire Co & 
Smith's, Midland Electric Wire Co. St. Helens Cable & Rubber Co. and 
Siemens Bros. & Co., electric cable and wire: Western. Electric Co., 
copper conductors, &e, 

Post Office — Automatie Telephone Mfg. Co., telephone apparatus and 
exchange equipment (Newport and Paisley); British L.M. Ericsson Mfg. 
Co, and International Electric Co. telephone apparatus: Western 
Electric Co., telephone apparatus and cable and exchange equipment: 
(Gerrard, London): W. T. Henley’s Telegraph Works Co., submarine 
cable, telegraph and telephone cable: Siemens Bros. & Co., submarine 
Cable and telegraph cable and exchange equipment: (Cleckheaton) : 
Johnson & Phillips. telephone cable and vir. wire; Union Cable Co.. 
telephone cable ; British Insulated & Helsby Cables, electrie light wire 
and solder; London Electric Wire Co. & Smith's, flame proof wire; F. 
Smith & Co. (inc. in London Electric Wire Co. & Smith's), bronze wire ; 
Cimson & Co. (Leicester), electric lifts; Bullers (Ltd.), insulators and 
telegraph ironwork; Taylor, Tunnicliffe & Co. insulators; Baldwins 
Ltd.) and J. Elwell (Ltd.) and D. Willetts (Ltd.), telegraph ironwork ; 


a 


J. Bourne & Son, stoneware jars; E. Austin & Sons and MeKechnie 
Bros., solder, 

India Office. —Lancashire Dynamo & Motor Co., motor-alternator. 

Crown Agents [or the Colonies,—J, Stone & Co. electric light fittings for 
railway carriages; Railway Signal Co.. electric train statf instruments ; 
Rees Roturbo Mfg. Co., engine pumps ; Western Electric Co., telephone 
wall sets. 

Commonwealth Contracts.—The following tenders have been ac- 
cepted by the Australian Government Departments :— 

Postmaster Generals Department, Victoria.—tidia Rubber, Gutta 
Percha & Telegraph Works Co., 500 telephones £1,289 115. 8d., 1,200 Tb. 
staples £177. 10s., 300 battery brushes 2s. 3!d. each, 750 coppers Fd. 
cach, 10.000 zines 744. each, 8,000 ditto Is. old. each: W. T. Henlev`s 
Telegraph Works Co... £000,000 paper Jointing sleeves 2s. 6d. per 1000, 
10 nautical miles nautical cable £342. 4s. per mile, 10 miles ditto £202 
per mile, 10 miles ditto £131 per mile. 25 distributing boxes 9s. 6d. cach, 
OO ditto 12s. 6d. each, 50 ditto 14s. 6. each, 25 ditto 24s. each, 25 ditto 
38s. each; Western Electric Co, 15.00 t.i, clamps Ts. 6d. cach, 200 tele- 
phones £1. 4s. 9d. cach. 2, 1,000 ditto £1. 10s. each, 500 telephones ditto, 
with generator, £2. 16s. 5d. each, 100 telephonometers £1. 5s. cach, 75 
telephone sets for attendants £1, ds, each, 1,300 telephones £1. 45. 8d. 


each, ditto £1. 5s. 3d. each, 3,500 ditto £1. 9s. 9d. each; British Insu- 
lated & Helsby Cables, 250 tons copper wire £85. 63. per ton; Armorduct 
Mfg. Co., 50 miles wire £3. 9s. per mile, 2. 60 miles ditto £2. 19s. per mile, 
150 miles ditto £13. 15s. per mile: Lawrence & Hanson Co., 20,000 zincs 
]-79d. each: J. Bartram & Son, 300 telephones £2. 8s. each, 150 tele- 
phones ditto £2. 10s. each: J. €. Fuller & Son, 25 miles wire £4. 9s. 6d. 
per mile; A. J. Sage & Co.. 100 cells 15. 6d. each, 6,200 ditto 2s. 1d. each 
Dott & Co., 650 balloons for Meidinger cells 5d. each, 1,000 jars 8d. each, 
1.500 cells Is. 8d. each, 600 cups for Meidinger cells 3d. each. 

Victorian Railways Department.—Australian General Electric Co., air 
compressor for State coal mine £105 ; Welch, Perrin & Co., motor driven 
pump and switchboard, £146. 9s. 6d. 

Postmaster Generals Department, N.S.W.—W. T. Henley's Telegraph 
Works Co., 12 miles cable, switchboard, £89 per mile: British Insulated 
& Helsby Cables, 4 miles cable £124 per mile; Australian Metal Co.. 2 
miles cable £42. 10s. per mile, 14 miles ditto £224. 2s. 10d. per mile : Jas. 
Paton & Co., eight incoming junction switchboards £344 each, spare 
equipment £276, tools £6, 7s. 6d., 2 miles cable Is. 4d. per yard, J mile 
ditto, Is. 10d. per yard. 

Department of Home Affairs. N.S.W.—Australian Metal Co., trans- 
formers for power house at Federal Capital, £1,214. 

New Zealand Government.— The Postal Department have accepted 
the following tenders :— 

Turnbnll & Jones for 15 miles aerial cable £3,330, 7 miles ditto £2,219. 
and 15 miles ditto £5,730: P. R. Baillie & Co., 8 miles cable £7,784, 2 
miles ditto £1,483. 6x., 10 miles ditto £1,397, 5 miles ditto £4,546. Os, 6d.: 
A. D. Riley & Co., 1 mile cable £939, E. mile ditto £1,152, 3 miles ditto 
£4,095, and | mile ditto £327. 15s. ; J. Nathan & Co., 20 miles galvanised 
steel strand suspension. wire £233. 10s.: Richardson, MeCabe & Co. 
100,000 insulator cups £1,573 and 100,000 insulator bolts £1,292. 


ed 
CADDER PIT DISASTER. 


The report of Sir Henry Cunynghame, who was appointed by the 
Home Office to inquire into the cause of the disaster at the Cadder 
Colliery on Aug. 3 last, has been issued. 

The report states that the origin of the fire must have been either some 
failure of the electrical apparatus or else a misadventure due to the acciden- 
tal ignition of clothes or a lamp wick or some timber. The ex pert. wit- 
nesses, including Prof. Wm. Thornton, who was called on behalf of the 
miners, Messrs. Johnstone and. Walker divisional inspectors and Mr. 
M'Laren, senior inspector, were all of opinion that, though it was possible 
that the fire had been caused by some failure of the electrical apparatus, 
yet it was most probable that it was due in some way to lights or to 
lucifer matehes. TE agree in thinking that the cause of the disaster is 
uncertain, but that it is far more likely to have arisen from the accidental 
setting alight of some material by a match or otherwise than by electr* 
city.” After dealing with the rescue apparatus, &c., Sir Henry Cunyng- 
hame states that: 7 No telephone message of the fire was sent up. This 
no doubt was because telephonic communication was severed at the cabin. 
The severance scems to have destroyed communication not only between 
the main dook brae and the surface but also between the two pitheads on 
the surface. If an independent telephone circuit: had existed along the 
return road it might possibly have saved all the men in this case. 1 thnk 
that in future tele phonic communication should so far as possible be inde: 
pendent. and arranged so as not easily to be put out of working by injunes 
to parts of the circuit; and | was glad to hear Mr. Murray. who appear 
for the company, express the same view, 1 understand that a new tele- 
phone system has been devised for use in mines, which will be inde pendent 
of accidents to the wires. If this turns out to be practicable it ought to 
be very useful. and might in cases of disaster be invaluable in ascertain- 
ing the position of men inthe pit and of assisting in the direction of the 
operations of the rescue parties. E think also that this case shows the 
desirability of making cabins as fireproof as possible, especially in mines 
where naked lights are employed. D would also call attention to the 
needs for teaching firemen the danger of smoke containing carbon-mot- 
oxide. Edo not think they all understand the difference between carbon- 
monoxide and carbonic acid and other gases found in ordinary smoke, an 
it appears to me doubtful whether they are all sufficiently aquainted wit 
the best methods of dealing with the dangers arising from it.” 
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BOOKS RECEIVED. 

[Copies of the undermentioned works can be had from The Electrician office, post frei 
(unless otherwise stated), on receipt of published price, adding 3d. for books publ for 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or 
foreign books.] d 

“Results of Observations made at the United States Coast And 


Geodetic Survey Magnetic Observatory near Honolulu, Hawah, 1911 an 
1912." By D. L. Hazard. (Washington + Government Printing Office.) 
“Calendar of University College of North Wales, for Session 1315. 
(Manchester : JJ. E. Cornish, Ltd.) Em 
" Naval Warfare.” By J. R. Thursfield. With an introduction a 
Rear-Adiniral Sir C, L, Ottley. (Cambridge: The University Pres 
Js. net. As - 
" Proceedings of the American Institute of Electrical Englnecr 
November, 1913. Vol. XN NII.. No. HI. SI. ' les 
"pes Surtensions dans les Distributions d'Energie Electrique n 
Moyens d'en. Prévenir les Inconvénients By L Van Dam: | 
sterdam ; Van Mantyem & De Does.) 10s. 
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MUNICIPAL ACCOUNTS. 


Bournemouth.—The manager's report on the working of the Cor- 
poration's tramways for the half-year ended Sept. 30 shows a gross 
profit of £28,345 (compared with £25,855 in the corresponding period 
of 1912). 

Receipts were £61,034 (£53,747) and working ex penses £32,690 (£27,802), 
This result is considered very satisfactory, especially in view of the fact 
that in the present tinancial year the reduction of hours to the traflic 
staff and the increase in wages granted to other employés mean an 
extra cost of about £1,500 a vear, and the increased cost of coal and other 


materials an additional £1,000. 
Bridgend.---At the Council meeting last week the Chairman of the 
Electric Light Committee (Mr. H. Abbott) stated that the profit. on 
the past year's working of the electricity department was really £591, 
but extensions were paid for out of revenue instead of raising a loan. 


Leeds.— The revenue account of the electric lighting department 
for the half-year ended Sept. 30 was presented to the Council on 
Monday. 

The income from sales of current was £54,814 (compared with £46,047 
in the corresponding period of 1912). and rentals of meters and property, 
&c., brought the total receipts to £54,828 (£46,073). Working ex penses 
were £23,072 (£18,948). leaving gross profit £31,756. (£27,125). 
redemption and income tax required £325,564. (£32,643), and £2.608 
(£671) was contributed to capital expenditure. the net result. being a 
deficit of £6417 (£6,189) The average price. obtained was 1:024. 
(1:15d.) and working ex penses were 0-42. (O-fS8d.) per unit. Units sold 
were 12,858,263. (9.628.779), Units. sold. for private. lighting. were 
1.827.398 (1,515,866). the increase being the greatest since the introduc- 
tion of metal filament lamps, six or seven years ago. Private lighting 
consumers increased during the half year from 8.10] to 8,500. Power aud 
heating units were 2,335,622 (inerease 37:257 per eent.) Motors installed 


on consumers! premises increased from 22,006 n.r. to 24470 top. during 


the half-year. In consequence of recent extensions of plant and mains, 
the capital charges increased by £2.922. The net deficit shown is £228 
more than in the corresponding half. year. but this is much more than 
counterbalanced by the increase of £1,937 in the contribution to capital 
The apparent deficit is also partly due to charging the 


Interest, 


expenditure. 

lighter half of the year with half the year's capital charges, &c. 
Lowestoft.— At the meeting of the Corporation last. week the 

general manager submitted the annual report of the tramways under- 


taking for the year ended Sept. 30, 

There is a net deticit of £1,196, Os. 5d., of which £750 is provided for in 
the current borough rate, The report is the best the department has had. 
Revenne was £11,661 (increase of £883). There was a gross. profit of 
£3,381.. but £4,529 was required for repayment of loan and = interest 
charges, Since the books were closed the receipts have been very satis- 
In October they had record takings for that month. 


factory. 


COMPANIES’ MEETINGS AND REPORTS. 


——— 
Amazon Telegraph Co. (Ltd.) 


The nineteenth ordinary general meeting was held. on Tuesday, Mr. 
GEoncGE Kerri presiding. 

The ACTING SECRETARY (Mr. M. S. Munns) read the notice con- 
vening the meeting and the auditors! report. 

The CHAIRMAN, after announcing with regret the sudden death of 
the secretary, Mr. Edmund Petley. on Oct. 27, and that the directors had 
considered at right to make Mrs. Petley a suitable grant. said; The 
year’s statistics show that the Amazonas rubber erop has again 
been larger than it was in the preceding year. and our business made 
excellent: progress during the first six months of the year under review, 
but fell off considerably during the second six months. Our local rates 
were also twice reduced during the vear. The first reduction took place 
on Nov. I last year, and was more than recouped by a corresponding 
Increase of the trafie passing over our cables, The larger traffic of 19102 
automatically brought about another redaction on April l|. which un- 
fortunately, owing to the depressed state of business generally in conse- 
quence of the low price of rubber, very acversely affected the years 
income, Notwithstancing this reduction, the traitic receipts show an 
increase for the whole year of £622. Interest on investments and the 
vears cash balances are £604. more, and the total revenue, including 
subsidy and transfer fees, was £105,666, or £1,222 more than a year ago. 


Stations expenses are £1,181 higher, due partly to an increase in salaries 
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and house allowances owing to the rising cost of living in Brazil, and 
to inereases in travelling, office repairs, &., whieh fluctuate vear 


by year. Ships! expenses have been increased by £2,519, in conse- 
quence of the expenses of the light-draught steamer “ Ramos," which 
went out in June last year, being charged the first time for the whole 
year, while the cost of cable used during the vear shows an increase 
instead of a decrease, in consequence of the expenditure of some 80 miles 
of cable having been used in relaying and extending the shallow water 
cable in the large lake on the south side of the river between Santarem 
and Parintins. The old gutta-percha cable, which was laid in 1897, had 
become unworkable in conseanence of the corroded condition of its 
sheathing and the sun faults in its core, which had been caused by expo- 
sure at places where the lake becomes dry during the low river season. 
The indiarubber cable now laid is not so liable to these faults, and has 
been extended westward for about another 30 miles, which removes the 
main cable from a dangerous portion of the river, where it had always 
suffered badly from landslips in the banks during the yearly fall of the 
river. The cost of re-laving and extending this cable practically accounts 
for the increase in the vear's total working expenditure, which amounts 
to £59,091, or £7,892 more than it was last year. As regards the other 
charges upon the revenue, the half-vearly redemption of the debentures 
commenced to take effect from July last year, and last year's charge for 
interest has been increased by £7,918 to £22,018 for interest and sinking 
fund. £10,000 has been added to the general reserve, increasing it to 
£40,000, and £2,500 to the ships! special reserve, increasing it to £14,500. 
After meeting these charges and the working ex penses the directors again 
recommend the payment of a dividend for the year of 43 per cent. free of 
income tax. reducing the balance carried. forward by £93 to £5,571. 
As regards the current vear, our business continues to be very adversely 
affected by the bad state of the rubber industry, in consequence of the 
low price of rubber, and our message receipts up to the present are under 
what they were at this time last vear, but about the same as they were 
the vear before. ‘This may be attributed to a falling off of official mes- 
sages and to the reduction of rates made during the year not being covered 
by a corresponding increase of ordinary trafic. I think the present out- 
look is not unfavourable for higher rubber prices and. better. business 


generally on the Amazon, l now move the adoption of the report and 


accounts, 
Mr. E. B. ELLICE-CLARK seconded the resolution, which was carried 


unanimously. 
Resolutions approving the dividend, re-electing the retiring director 

(Mr. E. B. Ellice-Clark) and the retiring auditors were then adopted, and 

a vote of thanks to the chairman and directors brought the proceedings 


to a close. 


CASTNER KELLNER ALKALI CO. (LTD.) —For the year ended Sept. 30 
the net. profit. (including £10,603 brought forward) was £182,851. The 
directors propose to place to depreciation reserve £32,500, and to general 
reserve £22,500. They also. propose to pay a final dividend of 131 per 
dent.. making with the interim dividend paid in May, 22) per cent. for the 
year; aud a three months’ dividend on the new shares, leaving £17,486 
to be carried forward. 

CONSOLIDATED SIGNAL CO. (LTD.)—The total protit of the subsidiary 
companies for the vear ended June 30. 1913. was £101,903. After 
deducting interest on debentures and loans (£3,255). allowance for depre- 
ciation and maintenance of buildings, plant, &e.. and sundry amounts 
written off (£27,576), there remains £71.071. The directors propose to 
distribute in dividend on the shares of the subsidiary companies £33.0 
leaving £38.049. "he. total unappropriated profits of the subsidiary 
companies after payment of the above dividends, and after deducting 
certain writings off (£2.059), and after providing £6,850 for income-tax 
equalisation reserves, is £80,202. The sum available for distribution by 
the company (including £3.683 brought. forward) is £31,430. The 
directors recommend a dividend of 10 per cent., being 2s. per share (less 
tax) on the ordinary shares for the year ended Aug. 16, carrying forward 


£5,151. 

NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—At the mecting on 
Tuesday it was reported that the gross profit for the vear 1912 was 
£13,369. 115. 6d., and after deducting expenses of administration, de- 
benture interest, &c., the balance was £2,377. Os. d. With £4,357. Os. Td. 
brought forward the total was £6,734. Is. 4d.. and deducting £1,550 for 
debenture redemption fund, the balance was £5,184. 1s. 4d. The direc- 
tors recommended that £381, 18s. 9d. be devoted to depreciation on free 
227. Tis. 4d. on rolling stock, &c., of Dewsbary and 


wired installations, £22 
Ossett Tramways, and £102. 3s. 2d. on furniture, fittings, plant and tools, 


leaving £4.472. 8s. Id. to be carried forward. The directors deferred 


issuing the report in view of negotiations for an important contract which 
The contract depends upon finance, 


9» 


they ex pected to secure in October, 
and the finance to a great extent, upon certain negotiations with a muni- 
Steps are being taken 


cipality being brought to a successful conclusion. EE 
by the syndicate controlling the business to complete these negotiations, 


but it is now unlikely that tinality can be reached until the carly part of 
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the New Year. The Rhondda Tramways Co. was unable to pay its 
preference dividend owing to the coal strike and the strike of the Com- 
pany's employés referred to in the last report, and this affected the 
Company's revenue to the extent of about £1,200. The receipts of the 
Rhondda Tramways Co. to Oct. 30 of the current: vear amounted to 
£52,320. 12s. 4d.. compared with £30,340. 10s, 10d. for the corresponding 
period of last. vear, The progress of the Torquay Tramways Co. was 
again very satisfactory, the trathe revenue for 1812 beine £28,810. 10s. 8d. 
compared with £22,625. 25. Gd. for 1911. the dividend paid on the ordinary 
shares being 3 per cent. against 131 per cent. for 1941. The receipts to 
Nov. 2, 1913, show an increase of £3919. 12s. 5d. over the corresponding 
period. of last year. "he. profit on the Dewsbury & Ossett: Tramways, 
after providing for sinkine-fund and interest. payments to local autho- 
"ties, amounted to £1.167. 6s. Td. compared with EEEE. 9». Id. for 1911. 
The traffic receipts to Nov. 2, 1913. show an increase of £551. 19s. 4d. over 
the corresponding period of last vear, A dividend of 2 percent. was paid 
on the shares in the Mexborough & Swinton Tramways Construction 
Synd., against 25 percent. for the previous vear, the decrease being due 
to the effect of the coal strike. The receipts; however, to Nov. 2. 1913, 
show an increase of £1.548. 9s. 10d. On the Musselburgh & District 
Electrie Light & Traction Co. traflic receipts to Nov. 2, 1913. show an 
Increase of £721. 19s. Td. over the corresponding period of last vear. ‘Phe 
local management has been reorganised, with beneficial results to the 
undertaking. At Bo'ness there was an inerease in the gross profit of £135 
on the electricity works, but in the case of Carnarvon a decrease of £175. 
In both cases the results were adversely atfected by the increased price 
of coal following the coal strike. ‘Phe revenue from consumers at Bo ness 
for the three quarters ended Sept.. 1913, showed an increase of £764. Os, 2a. 
over the corresponding period of last. vear. At Carnarvon the price of 
current for lighting purposes has been increased from Sept. 29. 19153. 
The directors have abandoned the Folkestone, Sandgate & Hythe tram- 
ways scheme as they could not get. the focal authorities to agree to a 
scheme which would enable the finance to be arranged. The expenditure 
has been £39,238, the disposal of which will be dealt with in the accounts 
for 1913. 

The chairman (Mr. L. B, Schlesinger), in the course of his speech, 
stated that the prospects were much more hopeful now than the report 
disclosed, About four years ago negotiations were started for the con- 
struction of an electric railway on the Continent. Now, however, the 
concession had been granted a joint board had been formed by the local 
authorities interested, and all the sites for stations fixed except in the 
case of one terminal ‘Phat contract. would. strengthen the company's 
hands in dealing with others of a similar nature, Nevotiation for the 
supply of capital for another scheme were also well advanced. The 
Various concerns in which they were interested. were all making sub- 
stantial progress. 

RUSHDEN & DISTRICT ELECTRIC SUPPLY CO. (LTD.)— ‘The re port 
states that the directors deferred calling the annual meeting until they 
were able to make a detinite report on the progress of the company. The 
accounts are for the period from the incorporation (Aus, 9. 1912) to 
Pec, 31.1912. The Rushden and District. Mlectrie Lightings Order(1912), 
under which the company is working, has been transferred to the com. 
pany by the original promoters, and the consent of the Board of Frade 
has been given to the transfer, Immediately the necessary capital was 
subscribed steps were taken for the construction of the generatine station 
and for laying mains in Rushden and. Higham Ferrers. At the works 
there are two Diesel oil engines of 240 tar cach, and auxiliary machinery, 
battery room, water cooling tower, workshops aud offices, Considerable 
delay was experienced in delivery of some of the machinery, but the com- 
pany commenced a public supply of electricity on Oct. 15 last. 


| NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 
ASSOCIATION OF CONSULTING ENGINEERS.- ‘This association was regis- 


tered Nov. 13. with 300 members each Hable for two guineas in the event 
The word " Limited " has been omitted by licenee of the 
Objects: To promote consulting engineering, &c;; the 
Rew. office, TL, Victoria-street, 


of wittling up 
Board of Trade. i 
management is vested an a Committee, 
Westminster, S.W. 

CHINNERYS (LTD.) (132163) Rog. Nov. I4, capital £2.500 in 2.350 
preferred ordinary shares of £] eaeh amd S000 deferred shares of Is. cach. 
to carry on business as advertising contractors and agents, sium and 
banner writers, manufacturers of and dealers in advertising siuns, devices 
and apparatus, electrical fittings and appliances, &c..— Private com pany. 

teg. office: 23. Old street, EC. 

CUMBERLAND WASTE HEAT OWNERS CO. (LTD.) (132.100.). Rec. 
Nov. Hl. capital £20.000 in. £1 shares. to carry on the business of pro- 
ducers and suppliers of electrical energy for public or private purposes, 
to acquire from publie. authorities and others. waste heat Ob “as and 
surplus hich and low-pressure awam or other fuel for generating electrical 
energy, &c..— Private company. First directors are L. Wood aud C. N. 


Hunting. 


EDISON & SWAN ELECTRIC CO. (INDIA) (LTD.) (132.179.)—Reg. Nov. 
15. capital £10,000 in £1 shares, to carry on the business indicated by the 
title. Private company. First directors are C. J. Ford, C. E. Hunter 
and È. Gimingham. Rey. office :: 36-7, Queen-street, E.C. 


P. & P. ENGINBERING CO. (LTD.) (132,086.)—Reg. Nov. 10, capital 
£000 in £1 shares, to carry on the business of mechanical and electrical 
engineers, tool makers and manufacturers of and wholesale and retail 
dealers in motor. and motor-evele accessories. formerly carried on as 
Packer & Prentis at Hlford,— Private company. First. directors. are 
F.H. Prentis and J. P. Hawkes (both permanent). 


FALCON IRON WORKS /1913) (LTD.) (132.015.)—Rey. Nov. 6. capital 
£6,000 in £1 shares (5.500 6 percent. cumubytice preference). to take over 
the business of a mechanical and electrical engineer, steam. gas and airen- 
gine and haulage gear maker carried on by H. Bayley, receiver and manager 
for the debenture holders of the Falcon [ron Works (Ltd.) at Oldham. 
and tfo adopt an agreement with J. N. Kay. Private company, Fir 
directors are f. N. Kay and W. Entwistle. Beg. ofice: Faleon-strect. 
Ol'ham. 


HANDLEY & ROBINSON (LTD.) (4.064.) —Reg. in Dublin on Nov. H. 
capital £3.000 in. £1 shares, to carry. on business as electricians, con 
tractors, motor and eeneral engineers; &e. Private company. First 
directors are A. Handley and S. T. Robinson. Reg. office: 27, South 
Kine-street. Dublin. 

LLANIDLOES ELECTRIC LIGHTING CO. (LTD. (132.133).—Rez 
Nov. 12. capital £23,000 in £1 shares, to carry on the business indicated 
by the title, Private company. a 

SOMERBY ELECTRIC LIGHT CO. (LTD.) (132.001.)—Reg. Nov. W 
capital £1,000 in £1 shares, to carry on at Somerby, Leicester, and "E 
Where the business of an electric light. company. Private company. 
First directors are S. €. Hobson. W. J. New, J.C. Wigham, C. Glover 
and C. E. Hay. Reg. office + 33, Regent-street, Melton Mowbray. 


STATUTORY RETURN. 


JANDUS ARC LAMP & ELECTRIC CO. (LTD.)-—In return to Ang. 12. 
capital is £30,000 in £10 shares; 2.041 shares taken up, £5 per shar 
called up on 1,195 and £10 per share on 250. £8,475 paid. £5,860 con- 
sidered as paid on 596 shares. Mortgaves and charges: £1.079. 145. ld. 


MORTGAGES AND CHARGES. 


HONIToN & DISTRICT ELECTRIC SUPPLY CO (LTD.)— Particulars of 
£2.000 debentures, created Oct. 8, 1913. have. been filed, amount. of 
present issue being £1,500. Property charged : Company's undertaking 
and property, present and future. No trustees. 

W. A. STEVENS (LTD.)—Trust deed dated Nov. 11. 1913, to weur 
£20,000 debenture stock, charged on freehold land and premises in M. 
Peter’s-strect, Maidstone, and. company's property. including uncal 
capital, Trustees: W. Wolsey, jun.. and A. G. Micklebargh. 


RECEIVERSHIP. 
DUFFIELDS (LTD) FK. V. Sinkins, 17. Mackenzie-stree 


ceased to act as receiver on Oct, 23. 


t. Sloash 


CITY NOTES. 


— M — » 

MEMORANDA (Nov. 20).—Bank rate 5 per cent. (since Oct. 2, 1913) 
Price of silver, 271 1. per oz. Consols 721—721 for money; 724 —12: fot 
account. Consols Pay Day, Doc. 1; Stock and Shares Continuation 
Days Nov.25and Dec. 9. ‘Ticket Days, Nov. 20 and Dec. 10. Pay Days, 
Nov. 27 and Dec. 11; Mining Shares Carry Over Days, Nov. 24 an 


Dec. 8. 

BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LIMIT rae 
REDUCED.) —A petition for confirming the reduction of the capital ue 
£1,875,000 to £1,150,000 will be heard by Mr. Justice Astbury on Nov. e» 


; l 
CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The 4 per cent. T 
debenture stoek transfer books of the campany will be closed. from t 
to 3th inst, inclisive, preparatory to payment of interest due Dee. | 


; = ner cent. 
HONG KONG TRAMWAYS CO. (LTD.)— An interim dividend of 5 per e 
per annum (tax free) has been declared for the past half-year. 


MIRRLEES, BICKERTON & DAY (LTD.) ‘The directors have € 
the usual half- year's dividend on the 32 percent. preference shares. 

REUTERS TELEGRAM CO, (LTD.) —l'he directors have done t 
interim dividend of 6s. per share. being at the rate of 6 per cent. peran 
(tax free) for the half-year ended June 30. 


STOCK EXCHANGE NOTICES. ——'l'he Stock Exchange Committee e 
been asked. to appoint a special settling day in 35,000 £1, fulls ae 
shares of the Staly hlectro phone Co, (013) (Ltd.), and to grant i a Em 
to No0,000.000 capital stock, iu shares of S100 each, of the Columns 


& Electric Co. 


dec la red 
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METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 
street, London, E.C., quote under date Nov. 19 the following as the 


present basis prices of 
New METALS, per Ib. per ton. 
Solid Drawn Brass Tubes... 8§d.| Antimony ...............£30 0 0 
Solid Drawn Copper Tubes 10d. 
Brazed Copper Tubes ... 10d. OLD METALS. per ton. 
Brazed Brass Tubes ...... 10jd.} Clean Scrap Copper... £64 0 0 
Brass Wire ..................  7í£d.| Braziery Copper Scrap £59 0 0 
Rolled Brass ...............  7jd.| Old Brass, clean ......£41 0 0 
Brass Sheeta.................. — 8id.| Old Lead, less4ibs. owt. £17 10 0 
Copper Wire.................  10d.| Old Zinc ..................£16 0 0 
per ton. | Hollow Pewter.........£120 0 O 
Copper Sheets............£86 0 0| Block Pewter............ £80 0 0 
English Lead............ £19 10 0| Gun Metal ...............£54 0 O0 
0| Aluminium ............... £45 0 0 


Spelter .........eees £21 10 


ELECTRIO TRAMWAY & R4 RAILWAY TRAFFIC RECEIPTS, 


AGGREGATE. 
Amount. at, | Inc. ne dec. 


Se | 
Week 3 Inc. or dec. . 
LINE. ended, £ (a) No. of — 
« weeks. | 
£ £ 1 " 
Aberdeen Corporation... Nov. 12 1,618 | + 77 124 | 
Anglo-Argentine ......-..  ,, 11, 59,005 + 1,185! 45 
ton-under-Lyne...... ,, 15 435 | + 45 | 34 
Corporation ...... » 15) 244 | + 45, 26 
Bath Electric Trams, » 12, 775) + 83l 46 | 
Birkenhead ............ n 16! 1.231, + 142) 33 
Birmingham Corporation . ! 4 15) 12665, + 1,698, 33 
Blackburn Corporation . i » 12, 1,23) | + 25 ' 33 | 
Bolton Corporatíon...... ,, 16° 2,738! + 238| 33 
Bournemouth Corporation {, 12 1,72) | + 218 $32- | 
Bradford Corporation ...| $4 eu bs SN Ashe 
Brighton Corporation .... ,, 16 903 | + 135] 33 
Bristol Trams & Carriage | » 14 7,537 | + 1,028 | |J45 
Burnley Corporatlon...... ,, 15, 1,654 (+ 209 m 
Burton Corporation ....| ,, 16 297 | + 45 | 33 
Bury Corporation .......| ,, l6 1,269 + 49 | 34 
Calcutta Tramway s Co. E «| » 1o R69,814 | —-R5,382 , .. 
Camborne-Redruth .....| ,, 15 152 + 10^ 47 | 
Cardiff Corporation..... -| » l 2,02 + 184) 31 
Central London Railway . 5.15 5,545 , — 2. 46 
- City & South London Riy. 7? 15| 283) — lol 46 | 
Cork Electric Trams Co.. J » 13 483 + 56 | 45 
Croydon .......... — i 7 16620 — 72, 3l | 
"Derby «vevcesccssecoscs » 15 Lo5b + 147 | 233... 
Dover Corporation ...... n: l5 297 ' + 2) ' 33 | 
Dublin & Lucan Railway o» l4 | 100 | — 5! (19 
Dublin United ...... eee] n» 04! 42785 — 320| 46 | 
Dundee Corporation .... w 12 1,257 + 85 | 26 
East Ham Council ...... » 15! 1018 — 34 433 | 
EHilasvas ever US lt lo 277) + 33, & | 
Exeter Corporation .....; ,, 14 311 | + 34 | 33 
Glasgow Corporation wre) ny 15| 29618 | + 1,982 | 46 | 
Glossop Trams .........| , 15 123 ! 4- 4 ' 46 | 
Gloucester Corpn. T , ; zs 
Gt. Northern & City Rly.. is : | i E 
*Hallfax Corporation ,... » d 1,879 : + 58| 32 
Hastings Elec. Trams Co. |, 42 837 | + 8 | $46 
Hong Kong ....... VY » 15 [$10,974 ! -F $611 | $4o 
Huddersfield Corpn,.....; ,, 15 2,000 | + 208) 33 
Hull Corporation.. ‘| " | vt : pa 
Ilford District Council . » 15 447 | + 58 | 33 
Ilkeston District Council . „ 2 126 | + le | 33 
Ipswich Corporation .... p OES 415 | + 4] 33 
isie of Thanet Co. ...... » 15 343 | + 68| $7 
Kilmarnock Corporation .| ,, 15 165 , + 14 ; 126 
Kirkcaldy i on: ws ee s | à i 
Lanarkshire Trams ie » 13 1,785 | + 332, 45 
Lancashire United . » 12 LOS} | + 256 45 
Leeds Corporation....... » 15 7,902 | + 495 | 33 
Leicester rporation *. a 5» 15 2,890 | + 2901 46 
Leith Corporation ......! ,, 15 659 | + 53 526 
Lincoln Corporation ,....! - | i . eee 
Liverpool Corporation ...| ,, 8] 12969 | +  5)9 | $45 
Liverpool Overhead Riy.. ,, 16 | 1,703 | + 114, 46 
Llandudno&ColwynBayR. | a HKM 152 | + 9, 5 
*London County Council qo» 051 43.202) + 2614] 3l 
London Elec. Ry. Co.. | » 151 15072 + Slo, 46 | 
London United ....... © e M] 5,835) + 4220, 40 | 
Lowestoft Corporation ..' ,, 15 | 127 + 2l 7 
Maidstone.........s.005 | Sa |. , |. 
Manchester Corporation . » IS | 17,416 | + 1,445 | 33 
Mersey Railway ........ 4 AS 2.123 : + 42 46 
Metropolitan Dist. Rly...' ,, 15 | 14232 | + 3l! 46 | 
Nelson Corporation ..... 2$ 9 T za | 
Newcastle-on-Tyne Corpn. w AS 5015; + S505, 32 
Newport (Mon.) ........ mo de! 7/6, + 83 33 
Northampton Corporation » K4 oM | + 12 | $33 
Oldham Corporation .... » lb; 2153 + 26l 34 
Perth (N.B.) Corporation. ». 44 156 ; + 11 26 
Perth (W.A. ) Elec. Trams, is "S ; dis 
Portsmouth Corporation . i 8 2,039’ + 233, 32 
Preston Corporation .... - TEN T MP - 
Rotherham Corporation . „ 12- 933' -+ 126 3132 
Salford Corporation .... » (AZ 59,094 | H 323, 33 
Shanghai. eo eee oranenarce "m 12 $12.22) i -+ $3,742 ' 
Shetheld Corporation .... » lo, 7,524, + 57 t3 
Singapore Trams ....... a To, $10,924] + $2,510 | 46 
Southampton .........- " ba Ms 
Southend Corporation ..| ., 12|  702|-F 159) 33 | 
St'lyb'dge, Hyde, &c., Jt.B. »i 15 7/93 | + 104 | $33 
Stockport .. ry ee ee | ee oe | oe i 
Sunderland Corporation... » 164 L3I7| + 91' 33 
Sunderland District ....  ,, 12 $918 | 4- 37 2 
Swindon Corporation ... uw d | 153 | + 11 132 
Tyneside Tram. Co. ..... we dés 453 | + 12  2J 
Wallasey Corporation... * S Llo2|4- 133 $33 | 
Walsall Corporation ..... des 2597] 629 + /* AbD 
Warrington Corporation.. T IK. us ay ne 
West Ham Corporation .. $3.7 dd 2.738 | + 2531 R2 
Wolverhampton Corpn... i5 2 | L,06l , + 73 T 
Yorkshire W.R. Trams... , 165 1,442) — 70 46 


i Minus 2 days. 3 Minus 3 days. 


BRITISH ELECTRICAL FEDERATION.—The traffic receipts on the tramways and railways 
owned by tne companies inciuded in ths Briusn Electrical Federation for the week ended 
[as oimnitous recziptó were £12,193 (increas- 


Upon such ot the services 43 were working botn last year and tus year the |) 


Nov. 7 were £34,233 (increase £2,431). 


£10,931). 
increase for the week was £2,477, 


(a) These comparisons are with the corresponding period last year, 


\| Plus 3 days, 
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ELECTRICAL COMPANIES’ SHARE LIST. 


E on 
40,224 + 2,560 
'2,495.293 |+ 191.402 
15,683 + 1,105 
11,756 + 1.641 
44,730 + 3,574 
42910 + 4,235 
| 386,552 + 33.854 
44.32) + 4,212 
923.941 + 5.362 
72,374 (t 8,015 
38,946 |+ 2744 
367,369 |+ 52,206 
9.704 + 491 
45,244 + 1,837 
6,472 + 
85816 + 
223,000 + 
127,927 — 
22.824 + 
53,2)7 |— 
32.911 + 
8.15 + 
P. OTIO. Qus 
252.70) !— 12.078 
34.562 + 205 
33,603 '— 
9,58) |4- 
11,751 1+ 
486.8183 i+ 16,421 
5,9975 + : 
69,993 i+ 
51,619 ;4 ‘ 
$48/.007 |— $17,465 
79,954 jd 5 
15,035 |— 1,124 
4435 hr 
15.923 |+ 
2.871 |+ 
4,714 I+ 
77.583 |4- 9,958 
73.487 4 8,597 
263,700 l+ 17,773 
128.948 !4- 12,032 
22,58) |+ j 
578.33) 1+ 43,622 
78.879 i4 5,9, 
17.353 + 1,465 
1,325,340 |+ 21,153 
624,924 |+ 10140 
290,380 p 5,825 
1,327 |+ 103 
582513 '+ 33997 
102.785 i+ 4.814 
996,222 |+ 17,734 
16),934 !4- 15,125 
25.525 Q^  2,Uv3 
19,249 + 1.307 
75,537 '+ 5,23) 
4.8)7 I+ 26 
76,963 i+ 4,89 
32.559 + 7.778 
173,72) + 7,23: 
247,653 + 29.93] 
$551,431 4- $72,713 | 
33.878 | 5,854 
26.574 l4- 4891 [ 
48437 + 1988 | 
1,073 IF 115 [ 
5.52J + 37] li 
10,521 F 704 | 
41.416 pb 3,949 
23,600 + 2,032 
89,215 i+ 3,423 
ae | ee 
66,828 i+ 6,993 
* Partly electrical. | 
4 Plus 2 days. 


—— — 9 ——— — ÀÁ 


> |Last 

8 |Divi- NAME, 

gj |DEND 

Electricity Supply. 

10; 5/0 | Bournemouth & Poole Elec. Sup. Ord.... 

10! 4/6 Do. 44 per Cent. Cum. Pre vaa ace 

10| 6/0 Do, 6per Cent. Cum. ‘Second Pref .... 

St. 449; | Do. 4$ per Cent. Deb. Stock (red.) .... 
5| 4/6 | Brompton & Kensington Elec. Sup. Ord.. 
5 3/6 Do. 7perCent. Pref......... eese 

St. | 4% | Central Elec.Sup.Co.4% Guar. Deb. Stck. 
5 2/6 | Charing Cross (W.End & City) El. Sup: Fo: 
9 2/3 Do. 4jperCent. Pref. ............ 

St.| 4% | Do. 4perCent. Deb. Stock (red.) . à 

St. | 44%; Do. 44 per Cent. Deb. Stock (red. Ta 
5, 2/3 Do. City Undertaking 44° Cum. E 
5| 2/0 | Chelsea Electric Supply Ord........... 

St.| 44?5| Do. 44 per Cent. Deb. Stock (red. ne oe 

St. ' 44%; Chiswick Elec. Supp. Corp. Ist Mort. w 
10| 6/0 | City of London Electric Lighting Ord.. 
10, 6/0 Do. 6 per Cent. Cum. Pref........... 

St.| 5% | Do. 5 per Cent. Deb. Stock (red.)... -| 

St. | 43° Do. 4f per Cent. 2nd Deb. Stock (rad) 
10; 5/0 | County of London Elec. Supply Ord..... 
10! 6/0 Do. 6 per Cent. Cum. Pref........... 

St. | 44?5| Do. 4} per Cent. Deb. Stock (red.).. 

St. | 449; Do. Second Deb. Stock............ 
3| .. | Edmundson's Elec. Corp. Oldisteress es 
5! 6% Do. 6 per Cent. Cum. Pref........... 
9i .. Do. 6per Cent. Non-Cum. Pref. ... 

st 44%) Do. 4$ per Cent. Ist Mort. Deb. (red.). 
5| 3/0 | Folkestone Electricity Supply ae ores 
S| 2/6 De. 5 per Cent. Cum. Pref.. PEU 

St. ! 441?3| Do. 44 Ist Deb. Stock (red.) . PONAR 
5 1b Hove Electric Lighting Ord........... 

St. | 44%] Isle oí Wight E. L. & P. Co. Deb. Stock.. 
9| 4/0 | Kensington & Knightsbridge Ord....... 
5 6% Do. 6 per Cent. Ist Pref............. 

St. | 49$ Do. 4 per Cent. Deb. Stock (red. NE 

St. | 4% | Kensington & Kngtbg.Co.& Notting Hill 

Co. (Joint Station) 4°4 Deb. Stock (red.) 

St. Kent Elec. Power Co. ITred. Deb. Stock.. 
3 London Elec. Supply Ord............. 
5i 3 Do. 6perCent. Pref......... ss 

St. | 49$ Do. 4 per Cent. Ist Mort. Deb.. 

5 2 Metropolitan Electric Supply Ord... AA 
5! 2/3 Do. 4kperCent. Cum. Pref........... 

St. | 44%! Do. 44 perCent. Deb. Stock Ist Mort.. 

St. 4, Do. 34 perCent. Mort. Deb. Stock(red.) 

St. | 44?5, Newcastle & District E. L. 44 Mt. Db. Sr. 

St. | 6% Do. 2nd Mort. Deb. .. ..cce cee cee, 

100; 44%] Newcastle Elec. Sup. 44?5 Ist Mt. Db.. 

109! 5°, | North Metro. Elec. Power. Sup. 5 Morts.. 

St. | 6% | Do. 6's oain. Pef. St.. 

10; 6/0 | Notting Hill E. L. Co. 629 Non. Com. Pref. 
5' 370 | Oxtord Electric Ord................ -— 
§ 2/6| Do. 5 per Cent Cum. Pref. . b aS 

St.| 4% | Do. 4° Deb. Stock...........ese. 
5 5/0 | St. James’ & Pall Mall Elec. Ord.. zu 
5! 3/6 Do. 7perCent. Pref......c.ccccecces 

St.| 34%! Do. 3f per Cent. Deb. Stock (red). 
4| 4/44 | South London Electric Supply Ord.. 

. | 5% Do. 5° Ist Mort. Stock (red.)........ 
Ds South Metro. Elec. Lt. zia in org 
1j 0/8 Do. 7 per Cent. Ist Pref... 
.| 4 Do. 44 Ist Deb. Stock (red.).. 
3! .. | Urban Electric Supply Ord............. 
5| 5% Do. SperCent. Pref....,..... eese. 
-| 44%] Do. 4b per Cent. Ist Mort. Deb..... 
5% | Uxbridge & District E.S. Co. 595 Db. St. 
l| 6d. | Waste Heat & Gas Elec. ae Stations... 
S' 5/5 | Westminster Elec. Sup. Ord....... Met 
5 2/3 Do. 44 per Cent. Cum. "Pref. | aces 


5% 
4)" 
35o 
4o? 
44° 

/O 

i 

9 

4", 
o% 

St. 5% 
ot. | 594 
St. | 5% 
St. | 4% 
10; 5/0 
10-| .. 
1i d 
10) 4° 
10; 6% 
St. | 44° 
£5, 2/6 
St. | 4% 
10: 6/0 
St. K 
. St. | 4% 
St. | 4% 
St. | 4% 
i St, ee 
44% 

St: | 5% 
' St. | 14% 


* No allowance has Geen made for aezrus d interest or rede td. 


Electric Railways and Tramways. 


Bath Elec. Trams Pref. Ord. 


Do. 5 per Cent. oo id "n 


o.e 


e err eer eeven 


i a a ee ee 


Do. Cum. Pref. p 
Do. 4 per Cent. "Debs... wt as Piece 
BritishElectricTraction6^5 Pf.Ord.NonCm 
Do. Def. Ord. St...., 

Do. 6 per Cent. Cum Pref.., buio Ra e 
Do. 7 per Cent. Non Cum. x 


Do. 


5 per Cent. Perpetual Debs.. 
4] per Cent. 2nd Deb. Stock.. 


Central London Ordinary Stock.. 


Gtd. Assented Ord. Stock 
4 per Cent. Pref. Stock..... 
44 per Cent. Pref.. 


"**.t5 


Gid Assented Pret. Ord. Stock.. 


D-ferred Stoc 


us Assented Df. Ord. Stock. 
4 per Cent. Debs. ...... lesus 


dde d & District Trams Ord.. 
Hastings & D'strict Elec. Trams Ord. . 


Do. 


Imperial Tramways Ord.. 


Do. 
Do. 


Do. 


Lanarkshire Tramways 
Lancs Utd. Trams 5°% Prior LienDeb.Stk. 
oo Electric 4*5 Deb. Stock 


Do. 


Do. 


6^3 Cum. Pref. 
6 per Cent. Pref. 


44 per Cent. Dobs.......... elu. 
I. of Thanet E. T. & Lt. 5 per Cent. Pref. 


4 per Cent. Deb. Stock. 


4 per Cent. Pref. 
Stoc 


5 per Cent. Db. Stock.. 


@eee@sereorw 


Do. (1896).. Mani D —— m REIN 
Do. (199l) ens oe wauce Bowe s ess 
Do. 2 ace Sie sialon ia beak ate NER ias nud 
Do. per Cent. Perpetual Debs. PEE 


(Ea EE EE EE r E r r 
ve . 


London United Trams Volst Mt. ‘Db. St. 


Mersey Con. Ord. 
Metropolitan Elec. Trams 4$°4 Deb. JOE 


CAR E E E E E r 


Metropolitan Railway Consolidated. 25s 


*"**e25o65.2555»3:8c 92727 


Wed., 


Nov. 19. 


115 —129 
99 —101 


2 —8) 
40 —221 


* Ratz 


PER CENT. 
YIELDED. 


oOOcoO02o0GOopuoooocIERNS 
OO0oooooooooocouoooooooooo& 


4 10 
617 0 
5€ 0 
6 40 
5 2 6 
419 0 
511 O0 
500 
513 6 
514 0 
480 
490 
512 6 
410 6 
517 0 
4 7 
5 17 
4 17 
4 li 
4 5 
|5 4 
6 9 
Hn 
4 18 
15 13 
511 
5 8 
413 
10- 
9 
0 
2 
6 
1 


Loong -a os pms 
T="=AURO=—QUGD: 


imd 


~J 
` 7 OM OON ac o: = OQ Ou 


— 


9CcOoo0ooocoooooooooo 


811 


DIVIDEND 
Due. 


Aug 


Jan, July 


Feb 
April, 


Feb, 
Jan, 


April, 
an, 
ar, 
Mar, 
Jan, 

April, 
Jan, 


Aug 
Oct 


' Aug 
July 


Oct 
br 
p 
Sept 
July 
Oct 
July 
June, Dec 
Jan, July 


July 
April ` Oct. 
March 
Mar. Sept 


Feb, B Aug 

i i 

an, Td 
Apr 


Jan, 


Feb, | 
Feb, 
April, 
April, 
April, 
April, 


Mar, 


April 
Jan, July 
April, Oct 
Jan, July 
Feb, Aug 


Feb, "Aug. 
June, Dec 


Oct 


Aug 
Jan, July 


"July 
Aue 
July 


Aug 


Jan, i 
Feb, 
Jan, 


Feb, 


t Ex Dividend. 
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Price 


Price | ‘Ratz ei | Last 
NAME. » | PSR CENT. DiriPEND = Divi- NAME. Wed., |percenr.| Divine 
ND _Nov. 19 | Yıerogn. ."ipgwD| | | Nov i9 |Ymipso| DUR 
Electric Railways and Tramways— Continued. | £ s. d | Tel 
. . ephones. £ s. d. 
Metropolitan Rly. Surplus Lands Stocks.| 58 —60 |4 11 3 |Fe, Aug | 100, 2$ | Amer. Telephn. & Telerh. Cap. St.......| 125 ~125/6 8 0 
per Cent.Preference..........| 78 —80 |4 7 6/ Feb, Aug | -- | 4% | Do. Coll Trust $1,000 4 per Cent. Bds| 89 —92 |4 7 0 Jan, Juy 
Do. 3$ per Cent. " A" Preference.... te —77 | 411 O,Feb, Aug f.: | 4° | Do. 4% Conv. Bonds 1936.......... 97 —100 |4 0 0 j 
Do. per Cent. Convertible Pref.....| 75 —77 !4]11 0 | Feb, « [St. 5*5 | Anelo-Portug'se Tel.5% Ist Mt. Db. Stk.| 102 —104 | 4 16 0 Mar, Se 
po 3 per Cent. Debenture Stock....| 83 —85 |4 2 6! Jan, Ju 5 5/0 | Chili Telephone ............. radit —7% 15 0 0| August 
. 9f per Cent. " A " Deb. Stock....{ 80 — |4 6 0 Jan, July f+- | 5% | Cusan Telephone 5% Ist Mt. Con. Bds...| 85 —89 | 512 0 
Metropolitan District Railway Ord.....; 284—281 ^ . | Feb, Aug 1 0/7. | Monte Video Telephone Ord —1 1600! No 
Do. 4j First Pret. sre neris | 1-81 58 6 Rb, Aug | 1 0/6 | Do. SperCent. Pret coeno] BoR [6 3 6| Ma or 
f ented Ext. Pref. (Int. Guar. by | | e | 44%! New York Telepnone Co. 30 yr. Bnds. 961—971 |412 0 
Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 !4 12 9! Feb, Aug 1 9?q. | Oriental .. SY —2 500 | ‘a 
Do. 3 per Cent. Consoltd. Rent-charge; 69 —71 4 4 6 Jan, July [1 0/7!| Do. 6 per Cent, Cum. Pref... iilii là—i& |5 1 0| AMI, od 
Do. 4 per Cent, Midland Rent-charge..) 94 —96 !4 3 3 Jan, July |St. 494 | Do. 4 perCent.Red Deb Stock... se —88 |an 0| ja pH 
po uir xk perennes i3 783, [4 15 0| Mar, Sep | St_ 44%] Telph. Co. of Egypt 44% Db. Stk. (red)..| 95 —97 |412 9 a un 
po! DeL D TE Dop een dus —1329:4 6 O Jan, July | 5 3/0 | United River Plate Ord. 1 to 270,000 | Ot-68 |5 4 0| ju i 
4 per Cent. Ditto PE EAR a ae "PPP 92 —94 | 4 5 (0) | Jan, uly 5 2/6 5 er Cent Cum Pref ’ KEI 4 11 0 y 
Potterles Electric Traction Ord...... en fete 8 O O, April, Oct | St. 44%] Do. 4% Deb. St. Red. oe 1004—1024 lene 
Nd Voce EDT E ad 3 | 7 12 0 | eb , Aug o . ec9.e090206990€ 4 8 0 Jan, Iyiv 
i per Cent. Deb. Stock........ —63 !5 8 0 r : : 
$j S. Met. Elec. Trams & Ltg. 6% Cm. Pref} a |8 0 oM% Nov Financial Investments, 
Do. 4per Cent. Deb. Stock..,.......] 68 —72 1511] 0 Jan, jul 5 3 Elec. & Gen. Investment 6% Cum. Pref.|  3$—41 |617 O| Jan, jay 
Undergd. Elec. Rys. Lon. Shares........| 24—34 ER : Y [10 '2/0 | Globe Telegraph & Trust..........-... nic 5 6 6| SpDeMrju 
fDo. 4$% Bonds..... iis wales Wns .....| 99 —101'4 9 0 a 10 3/0 | Do. 6perCent. Pref....... esses] 116—12E | 4 17 0 | SpDcMr]o 
ps ee Cay n p Ra x Leads M zs i5 60 a 10 | 6% | Submarine Cables Trust (Cert.)........| 1224—1254| 4 15 6 | April Oct 
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NOTES. 
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The Report on the Aisgill Accident. 


Major J. W. PnixGLE's report to the Board of Trade on | 


the disastrous accident which occurred near Aisgill, on the 
Midland Railway, on Scptember 2nd last, will be read with 
approval by the representatives of many opposing factions. 
On the one hand, taking the points which will be of most 
interest to electrical engineers, those who believe in pro- 
gress will note the recommendation that electric hight 
should be exclusively used on main-lire trains is made, 
while it is also suggested that more extended experiments 
should be undertaken with track-circuiting and audible 
signalling systems. On the other hand, those who believe 
in the benefits of gas lighting will draw satisfaction from the 
inspector's statement that though a quantity of gas 
escaping from the cvlinders did ignite and set fire to some 
surrounding material, vet the cause of the disastrous fire 
which subsequently broke out is to be found in tho red hot 
ashes from the engine which smouldered and suddenly 


burst into flame. — Neverthelcss, one of Major PrixcLe’s 


recommendations recogniscs a potential danger in the 
employment of gas for this purpose. He writes :— 

As regards illumination, [ wish again strongly to urge upon railway 
€COnpanies the desirability of employing electricity as their standard 
llumaation. It cannot be expected that all the gas-lighted vehicles can 
be repkeed at once. The expense would be too considerable. But the 
policy of wnstructing all new stock with electric lighting. and of replacing 
as earlv as possible the existing gas-lighted stock on main line and express 


services, is in consonance with the trend of general practice all over the 
world, and one which is not impracticable from the point of view of 


expense. 


This statement is strengthened by the details given in the 
report of the illuminant used in recent accidents where fire 
has broken out. In eight of these gas was used, while in 
the one serious electrical case current was also being used as 
the motive power. Further Major PRINGLE says :— 

“It will be difficult to deny from this evidence (by various witnesses on 
the accident) that so far as danger from fire is concerned gas is less desir- 
able as an illuminant than electricity." 

age 

An additional point of interest in this connection is the 
increasing use of electric lighting on the Continental and 
Indian railways, while even in this country it is being used 
on the more luxurious vehicles such as sleeping and dining 
cars. In discussing this report, however, care should be 
taken that the true cause of the accident is not lost sight of 
in a crowd of extraneous effects. ‘The cause was the neglect 
of the engine driver of the second train to see the signals, a 
cause, it should be recognised, that no amount of electric 
lighting, wrecking tools or flares will prevent. All these 
are simply palliatives designed to mitigate the disaster, and 
though in a way necessary are not so necessary as preventive 
means. For this reason we are glad to sce that Major 
PRINGLE is insisting once again on the nced for track- 
circuiting and audible signalling, and that the Midland 
Railway Co. are spending a great deal of money in providing 
equipment of this kind. Such expenditure is likely to be 
much more productive of good than that on stronger 
cylinders for containing gas, an arrangement which only 


postpones rather than removes an evil. 


The Future of Municipal Electricity Supply. 
IT is interesting to note the great attention that is being 


given at the present time to the future of urban electricity 


supply undertakings, and especially to those which are 
owned by local authorities. This attention is reflected in 
most of the inaugural addresses which have been delivered 
before the local sections of the Institution of Electrical 
Engineers during the past week or so, With Mr. VERNIER'S 
comments we have already dealt, but the same idea cropped 
up inferentially in Prof. MARCHANT’S and in Messrs. FARADAY 
Procror’s and Woopuovse’s addresses, while it appears 
more definitely in Mr. J. A. Ropertson’s address to the 
Scottish Local Section, An account of the latter was given on 
page 288 of our last issue. The idea is briefly this: That 
to erect a number of small stations for supplving electrical 


314 THE ELECTRICIAN, NOVEMBER 28, 1913. 


energy in so many watertight compartments was a policy 
which, though it might have been justified at the time, 
cannot be rendered justifiable now ; and, more than that, 
steps must be taken to break down this insularity if any rea] 


advance is to be made. Mr. VERNIER was definitely opposed 


to municipal ownership, seeing in it finally, as many do, the 


cause of much lack of progress. For his part, Mr. RoBERT- 
SON excuses the municipalities. He thinks that a policy 
of obstruction on their part is the exception rather than the 


rule, and points out that they have done good work for 
electrical progress in initiating a supply where it would not 
otherwise have been possible. Really, it has been develop- 


ment. But in these commercial days a thing that has been 


useful in the past must continue to be useful in the future if 


its employment is to be justified ; otherwise its purpose fails. 


And this it seems to us must be the case with many munici- 
pally owned electricity supply stations. The day of the 
small station is rapidly passing away, and, this being so, if 
the local authorities wish to aid electrical enterprise in the 


future in the same way as Mr. RoBERTSON says they have 
in the past it will be necessary for them to sink their in- 
dividualities in the same way as has been done in Germany 


and the United States. 


Lom. 


Tramway Development and the Motor Omnibus. 


IN commenting on the proceedings at the Sheffield 
Conference of the Municipal Tramways Association, we drew 
attention to the great influence which the coming of the 
motor omnibus was exerting on the development of many 
tramway undertakings. At that time it seemed as if 
tramway managers were divided into two classes, those 
who desired to have nothing to do with the motor omnibus, 
and those who, although they saw in it a rival to progress 
along the old lines, yet desired to derive what benefit they 
could from its advantages. It would seem as if those who 
support the latter view are rapidly gaining adherents. To 
take two instances only of what we mean : at Barnsley the 
Corporation is operating omnibuses over about 50 miles of 
route, and at Wrexham a service is being given to Chester, 
a distance of about 15 miles, while at the same time motor 
vehicles are available for the use of private parties. Now 
such scrvices as these are good examples of the way in which 
the motor omnibus can be enlisted to help the tramway 
service, either in making the experiment of developing in- 
expensively a poorly inhabited route, or in carrying 
passengers over distances which would be impossible 
financiallv if rails had to be laid. That there 1s a distinct 
tendency for tramway managers to advance in this direction 
seems evident from a perusal of the schemes for which 
Parliamentary sanction is to be asked next session. Among 
others the British Electric Traction Co. is seeking powers 
to run motor omnibuses in connection with its tramway 
undertaking, and the general idea seems to be that the 
motor omnibus must be looked upon as an ally rather than 


The same thing even applies to Leeds. This, 


an enemv. 
There is room for 


we consider, is the right view to take. 
both forms of traction at the present time, the state of war 


which now exists in London only being an exception to the 


general rule. 


THAT there should be a state of war in London between 
these two forms of traction is unfortunate, but, even so, it is 
a little difficult to get up much sympathy with either party. 
The London County Council, after trying various other 
tactics, have begun to reduce their fares and to offer the 
further inducement of cheap return tickets. It would 
seem from a notice in a daily contemporary that the 
London General Omnibus Company have been ill-advised 
enough to follow both these courses, and in particular to offer 
return fares which cannot, by the wildest stretch of the 
imagination, be called remunerative. To take a single 
case, on a route where there is competition between trans 
and omnibuses practically all the way, t.e., from Parliament. 
square to Chapel-street, Woolwich, the single fare 1s 4d. and 
the return fare 5d. It may be argued that such a fare is 
only an advertisement, and that so small advantage will be 
taken of it that no financial damage will result. Thi 
may be so, but supposing that it is not, and that the former 
charge leaves a fair profit, there can be no financial excuse 
for the latter, the only effect being that the losses on this route 
have to be set off against the gains on another, a result which 
seems scarcely satisfactory. Such a policy must be a very 
bad one, both for the Council and the companv, in that it 
reduces the receipts and earns no corresponding thanks from 
the publie, while ultimately it will leave both combatants 
bleeding on the field without a farthing's worth of good 
having resulted to either. London's traffic problems are 
not to be solved by price cutting, and we hope that thus 
will speedily be recognised. 


— ll 0-i rewee À——M— 


The Works of Duram (Ltd.)—We recently had the oppor- 
tunity of visiting these interesting works, where the mant- 
facture of tungsten wire is to be seen in all its stages. The 
metal 1s first produced by a special process from the oxide. the 
product resulting from the reduction being an extremely me 
powder. The fineness of this powder is, indeed, quite unusua, 
and we tinderstand that upon this fact the success of the p 
cess to some extent depends. The powder so obtained 5 
compressed into short rods by means of hydraulic presure 
special means being adopted to prevent subsequent distortion. 
These rods are then electrically heated to the point of fusion, 
with the result that a rod of pure tungsten is obtained with 
a section approximately a 4 in. by Zin. No alloy is employ 
in the process. The rods are subjected to heat, and are 
hammered out into coarse wire, which is then drawn down by 
passing through successive dies until the required dimus 
is obtained. In this way the wires ultimately obtained are ° 
extreme fineness, some that were shown to us having a diamett 


J E : . : ; 0 
of 15 microns. It was also interesting to see the puc f 
„making the diamond dies, the time required to perfora 


diamond being about one week. Tungsten has a considerab 
higher tensile strength than steel, and consequently; b. 
from its electrical properties, it should prove useful in 5e vug 
certain mechanical problems. 


Cable Interruptions. Date of Interrupt" 
Latakia—Palura .............. enm ay 9 1912 
Scalamova—Samos ........cecessesseces © senem hn Apri 91 1912 
Marmariza—HRhodes................... eene m April 5, 1912 
Poulocondore— Pontianac................ menn July 9. 1917 
Jamaica— Colon .......... 1 ee eee eee eene ttes June 5 19? 
Singaradja—Ampenan ......... eere Jada Oct. 9 313 
Mole St. Nicolas— Portauprince........»ee eene FA $0 1913 
Cayenne—Salinas ....««. eee eene neret x s 1915 
Puerto Plata—Martinique — ....... cere MET 1915 
Fort de France— Paramaribo ...... eee e 15, 1915 
Kartal— Nagara ......... eere T EE 
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Radio-Telephonic Communication between Germany and 
the United States.—We are informed by the Anglo-French 
Wireless Co. that there has been a misunderstanding regarding 
the supposed radio-telephonic communication between Germany 
and the United States, and that no information has been re- 
ceived in London that such communication has been established. 


Hove Electricity Undertaking.—We learn that the Hove 
Corporation have now almost agreed on the amount of the 
purchase money to be paid to the Hove Electric Lighting Co. 
for their undertaking. This will probably be somewhere about 
£200,000. "We understand that the Corporation are, accord- 
ingly, now prepared to receive propositions from responsible 
persons for leasing the undertaking, together with the under- 
taking at Aldrington, which has from the first been run by the 
Corporation themselves. The company has for some years past 
pad good dividends, and has built up a strong reserve fund. 
It 1s considered that the undertaking would, in the hands of the 
right persons, form an attractive investment. All particulars can 
be obtained from the Town Clerk, the Town Hall, Hove, Sussex. 


British Radium Standard and the National Physical 
Laboratory. We have received a notice from the Nationa! 
Physical Laboratory relating to the standardisation of radium 
and mesothorium products against the British Radium Stan- 
dard which has been certified by the International Committee 
after comparison with the International Standard. This latter 
standard consists of a preparation of 21-99 milligrammes of 


pure radium chloride prepared by Mme. Curie. 

The laboratory is prepared to undertake the standardisation of radium 
and mesothorium preparations by comparison with the standard. For 
the present, the laboratory will confine itself to the testing of specimens 
which permit the use of methods depending on the measurement of the 
penetrating gamma rays. Tests on radioactive minerals, waters and the 
like, which are of feeble activity, cannot be undertaken. 
ray method requires that the preparation shall have been completely 
closed in a containing vessel for at least. six weeks before the test, as until 
that time has elapsed the intensity of the gamma rays is not proportional 
to the quantity of radium present. The duration of test on each sample 
submitted will extend over 10 davs or more, in order that the constancy 
of the preparation can be ascertained. If the specimen proves to be in 
radioactive equilibrium, a certificate will be granted by the laboratory 
giving the date of test, and the equivalent content of metallic radium 
within the limits of accuracy of the measurement, provided this content 
is in excess of | milligramme. For quantities less than 1 milligramme a 
statement that the quantity of metallic radium present does not exceed 
some specified amount will ordinarily be issued. 

Full particulars as to the packing and despatch of samples, 


fees and certificates issued are also given in the pamphlet. 


Advanced Lectures on Wireless Telegraphy.—A course of 
lectures on advanced wireless telegraphy is being delivered on 
Thursday afternoons at the City and Guilds (Engineering) 
College, South Kensington, by Mr. St. J. Vincent Pletts, chief 
of the patents department of Marconi's Wireless Telegraph 


Company. 
At the commencement of the course the lecturer said that he intended 


to cover such ground as would give his hearers a practical working know- 
ledge of the theories and apparatus used in modern wireless telegraphy. 
It had been somewhat difficult, Mr. Pletts remarked, to determine just 
where to begin, but he thought a discussion of the oscillatory discharge 
of a condenser would make a satisfactorv starting place. He then pro- 
ceeded to develop Kelvin's equations for a condenser discharge and to 
show from mathematical reasoning that the current curve in such a case 
follows an exponential law, reaching a maximum and then gradually 
dying away. The relative values which the resistance, self-induction 
and capacity of a circuit must possess in order that it may be oscillatory, 
non-oscillatory or unstable were also determined. The lecturer next 
mentioned the work of Clerk Maxwell, who had discovered that a rapidly 
oscillating current will radiate some of its energy as closed or interlinked 
circuits, These circuits moved with a finite velocity which, it had been 
found experimentally, was the same as the velocity of light. At the con- 
clusion of the lecture Mr. Pletts showed a mechanical experiment for 
illustrating the behaviour of a wire with a stationary wave which gradu- 
ally increased and decreased in amplitude with the formation of nodes 
and anti-nodes. A similar phenomenon took place on the aerial, the 
potential being zero at the earthed end and a maximum at the top. In 
such a case there must always be an odd number of quarter waves and 
with a simple aerial oscillating at its fundamental frequency a wave with 
a length four times that of the aerial was obtained. In the second lecture 
Mr. Pletts discussed the resistance of a circuit to H.F. oscillations and 
developed Ravleigh's formula for this value. It had been found that an 
acrial could be charged until its potential was sufficient to cause a spark. 
This gave a stationary wave in the aerial which radiated energy with the 
velocity of light. It was pointed out that the results of Clerk Maxwell's 
researches, referred to in the previous lecture, had been confirmed by 
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Hertz whose experiments enabled him to detect disturbances over a few 


— — > 


hundred feet. Branly improved on this result by the use of a coherer, 

while Marconi, by elevating one side of the oscillator into the air, and 

burying the other in the earth, obtained much better results. The lec- 

turer next went on to discuss the theory of the Marconi coherer and then. 
deduced an expression for the decrement in the energy radiated from 

an oscillator. The disadvantages of a large decrement were pointed out, 

it being shown that in order to increase the selectivity the damping must 

be made as small as possible. To do this it was necessary to increase the 

wave-length without increasing the length of the aerial. This was done 

by including an inductance in the circuit, an arrangement which at the- 
same time allowed the receiving apparatus to be placed in & secondary 
circuit, Marconi further added a closed oscillatory circuit to supply the: 
aerial with energy, the selectivity of which arrangement was so great that 
diplex telegraphy became possible. After having given a short history 
of the development of trans-Atlantic wireless telegraphy, the lecturer 
pointed out that the greatest drawbacks to communication over these 
long distances were the daylight effect and atmospherics. The first could 
only be overcome with certainty by increasing the power, while the latter 
were best avoided by the use of a musical note. In,the third lecture the- 
author turned to a mathematical discussion of the various properties of 
coupled oscillating circuits showing that two waves of c ifferent frequencies 
would be produced, and deducing expressions for their wave-lengths in 
terms of the coefticient of coupling of the circuits. The way the oscilla- 
tions cause a transfer of energy from one circuit to the other was illus- 
trated by two pendulums hung from the same string, it being shown that 
when one was made to swing its motion was gradually transferred to the 
other and then back again to the first. In & subsequent issue we shall 


give an account of the remaining lectures. 

The Opening of Edison House.—A large gathering of 
technical and newspaper pressman assembled at the new 
offices and showrooms of Edison Accumulators (Ltd.) in Duke- 
street, London, W., yesterday. They were the guests of the 
chairman and directors of the company, who were present to 
receive them and show them round the building. Lord 


Montagu of Beaulieu, who is the chairman of the company,. 


presided at the inaugural luncheon. 
After the loval toasts had been honoured, Mr. W. R. COOPER proposed 


the toast of the “ Company and its Directors." In the course of his 
remarks, Mr. Cooper paid a high tribute to theelectrica] and mechanical 
merits of the Edison accumulators, and incidentally deplored the manner 
in which the daily papers cast a halo of sensationalism around the work 
of Mr. Edison, and gave a wrong impression to the public of its value, 
more particularly in connection with the accumulator. He welcomed 
the new movement, and prophesied a great increase in the use of the 
electric vehicle in this country, both for commercial and industrial pur- 
poses, in the next five vears. The future of the electric vehicle in this 
country was assured by the bright prospects and co-operation between 
the manufacturers of the vehicles and the suppliers of electrical energy, 
the central station engineers. He thought that the work which had been 
done in developing the electric vehicle in America might be accomplished 
even better in this country, and it only required time and enterprise 
to set the movement well on its way to success. 

Lord MoNTAGU oF BEAULIEU, in reply. said he would make no extra- 
vagant claims for the Edison accumulator. He had recently been in the 
United States and had found that the electric car was used for purposes 
for which the petrol vehicle was entirely unsuitable. He had also seen 
heavy goods handled in New York and Chicago by high-capacity battery 
vehicles, and was convinced that there was a tremendous future for thein 
in this country. 

Mr. B. M. DnakE, also replying to the toast, said a year or two ago the 
battery business in electric vehicles in the United States was shared to 
the extent of one-third Edison and two-thirds lead accumulator, but it 
was now half and half. 

Mr. A. H. SEAnROOR, replying to the toast of “The Guests," said that 
the electric vehicle was necessary on. grounds of public health. For this 
verv reason the authorities in Berlin had decided to issue no further 
licences for petrol taxi-ca bs. 

Mr. J. E. EpacowE also replied on behalf of the guests and said that 
central station engineers would do their utmost to encourage the electric 
vehicle movement by reducing the charges for electrical energy. 

In response to a special call, Mr. J. F. MoNsor said that he looked for- 
ward with every confidence to the future of the electric vehicle in this 


country. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

Mr. G. H. Eardley-Wilmot contributes an article on ** Phase Com- 
pensation ” (p. 327). 

We publish an abstract of Mr. S. Evershed's Paper on ** Charac- 
teristics of Insulation Resistance." which was read before the 
Institution of Electrical Engineers in London and Birmingham this 
week (p. 318). 

We deal with the reports of the Board of Trade Inspectors on the 
railway accidents at Aixgill on the Midland Railway (p. 334) and. 
Shepherd's Bush on the Central London Railway (p. 330).. 
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The presentation of a bust of Sir Henry Roscoe to the Chemical 
Society of London took place at the Society's Rooms on Thursday, 
November 20th. This tribute to Sir Henry was paid bv his former 
pupils at Owens College. now the University, Manchester, in cele. 
bration of his 80th birthday. Sir Edward Thorpe, who unveiled the 
bust, also presented an address signed by a larg» number of Sir Henry's 
former students, and asked Sir Henry to accept it, together with a 
replica of the bust for himself and the members of his family. 


An account is given of the discussion at Birmingham on Mr. 8. H. 
Holden's Paper on “The British Standard Specification for Con- 
sumers' Electric Supply Meters " (p. 325). 

We give an account of the Cycle and Motor Cycle Exhibition at 
Olympia (p. 340). 

We publish some correspondence that has taken place between the 
Associated Municipal Electrical Engineers (Greater London) and the 
Local Government Board on the subject of the powers of local 
authorities in regard to advertising (p. 339). 

Our Leading Article deals with “ Reviewers and Reviewed " 
(p. 332). 

The Hove Corporation are prepared to receive propositions from 
responsible persons for leasing their electricity undertaking. 


APPOINTMENTS VACANT AND FILLED. 


A senior draughtsman and a junior draughtsman are required by 
the Birmingham Electric Supply department. Commencing salaries 
£130, rising to £160, and £80. rising to £130 per annum, respectively. 
Applications (on forms to be obtained from the secretary of the 
department) by Monday, Dec. 15. See advertisement. 

An electrician is required by Nohel's Explosives Co. (Ltd.), Ardeer. 
Ayrshire. Applications to the Works Manager. See advertisement. 

Two telephone engineers are required for the East. See adver- 
tisement. 

A test-room assistant is required for a cable factory in Lancashire. 


See advertisement. 


OBITUARY. 


SIR WILLIAM HENRY BaILEY.—We regret to record the death of Sir 
W. H. Bailey. at the age of 75. This took place at the Savoy Hotel, 
London. on Saturday morning. Sir William was the engineer, chair- 
man and managing director of W. H. Bailey & Co. (Ltd.), Albion 
Works, Salford, and a director of the Manchester Ship Canal Co., of 


which he was one of the original promoters. He was the inventor of 
a great variety of pyrometers, pumps and other mecta nical appa- 


ratus used in connection with blast furnaces. mines. torpedo boats 
His knighthood was conferred on him by Queen 


Victoria on board the first ship to pass through the Manchester Ship 


and waterworks. 


Canal. 


Sır RonERT Barr.—We regret to announce that Sir Robert Ball 
died at Cambridge on Tuesday evening. Sir Robert was well known 


as a lecturer in astronomy, in which branch of science he did much 


valuable work. At the age of 34 he became Astronomer Royal of 
Ireland, and since 1892 he was Lowndean Professor of Astronomy 


and Geometry at Cambridge. 

JAMES HOwpEN.—The death is announced of Mr. James Howden, 
who passed away on Friday last in his 82nd year. Mr. Howden, who 
had a large share in making Glasgow the famous engineering centre 
that it is. was the patentee of a number of inventions which have 
had considerable effect on the progress of marine engineering. 
His name will be chiefly remembered in connection with his system 
of forced draught which is now in use on many of our Liggest vessels. 
He. in partnership with Mr. James Mathie, founded the business of 
James Howden & Co., and it was with this firm that he developed his 
system of forced draught. He took a strong interest in engineering 
institutions, and contributed many important Papers. 

VinceNT Hitt. M.V.O.— The death occurred on Monday at 
Folkestone of Mr. Vincent Hill. formerly general manager of the 
South-Eastern and Chatham Railway. Mr. Hill started as a clerk 
in the office of the superintendent of the line and worked his way up 
to the position of Parliamentary assistant to the chairman of the 
company. He then served 16 years with the Hull & Barnslev Rail- 
way as general manager, combined for part of the time with the 
duties of secretary. He then returned to the South-Eastern & Chat- 
ham Railway as general manager, and on his retirement after 10 
years’ service was appointed a director of the Company. 


PERSONAL. 


Blackpool Corporation are recommended to increase the salary of 
the borough electrical engineer and tramways manager (Mr. Chas, 


Furness) by £200 per annum. 

Mr. T. E. Boothby is leaving the Greenhill works of the Oldham 
Corporation Electricity Department to take up the position of shift 
engineer at the generating station of the Stalybridge. Hyde. Mossley 
and Dukinfield Tramways and Electricity Board. Mr. Boothby was 
for some years with the Charing Cross. West End & City Electricity 
Suppiy Co., and was a well-known member of the outdoor erection 


stalf of Ferranti Limited. 

An interesting presentation of a gold watch and chain was 
made to Mr. N. W. Prangnell. of the Metropolitan Electric Supply 
Co., by the Electric Supply Publicity Committee, as a token of their 
appreciation of his management on their behalf of La Maison Elec- 
trique at the Ideal Home Exhibition. Olympia. 

We ace informed that Mr. J. H. Collings. who for many years has 
been connected with the electrical fittings department at the head 
office of the General Electric Co. (Ltd.). has been appointed manager 
of sales counters and showrooms at the Queen Victoria-street premises. 


A lecturer in Physics and Applied Mathematics is required for 
Rhodes University College, Grahamstown, Cape Province, S. Africa 
Applications to Mr. F. J. Wylie, 9, South Parks-road, Oxford. by 


Dec. 8. 

Electrical instrument makers are required by a leading English 
railway company in the Midlands. 

An electrician is wanted for works near Hitchin ; used to lamps- 


motors, &c. 
Two test room assistants are required for Vulcan Works, Lough- 


borough. 
An experienced manager is required for conduit and fittings works. 
t . 


Mr. W. T. Young, traffic superintendent of Oldham Corporation 
tramways, has been appointed to a similar position at West Ham. 


— 


INSTITUTIONS AND SOCIETIES. 


Institution of Municipal Engineers.—In the course of his address 
to this Institution the president, Mr. Horace Boot. referred t? the 


motor ‘bus traftie. 
He said that a matter which was bound to affect authorities owm? 

tramways was the increase of motor "buses and the damage done tothe 

highways thereby. Local authorities must realise that it was impo" le 

to put the clock back and stop the motor ‘buses, but to make motor hs 
owners pay a small sum per car-mile run for the damage done to the high- 
ways would not be unreasonable. The motor 'bus companies already 

paid a petrol tax, but this was not sufficient, nor did it in any wey ae 
quately assist the authorities or the ratepayers concerned in the district 
through which the motor ‘buses ran. The petrol tax was a spirit tat 
the same as was levied on alcohol for human consumption and industrial 
purposes. When one considered the vast sums of money that had bee 
spent by our tramway authorities in making good roads, widening roads, 
providing a good tramway service, roads on which municipal tram- 
ways had to pay rates and taxes as well as income tax, and then have 
to compete with another outside com pany, which ran through their district. 
on the very roads that these tramway authorities had to make, ír eof all 
charge, it seemed unfair competition. Yet such was the state of affairs 
to-day; and only by th^ combined action of all the municipal authorite? 
which were suffering could anything be done to persuade the Government 
to pass a bill to empower a local toll to be levied. The travelling puit: 
would not suffer; but as it was now, the ratepavers had to pay UT Er 
damage done, whereas the small amount that would be charged pet pus 
mile would be infinitesimal, nor need it necessitate an increase iN jd 
With regard to electricity supply he mentioned that during his carcer? 
had been his good fortune to advise a number of municipalities and urban 
district councils with regard to starting an electricity supply works 1 
their area, and owing largely to the strides electricity was making. Le le 
now possible for many small districts to instal a protitable eedtns 
works in their district, especially when it could be arranged to work e 
conjunction with mills or factories, In February, 1912, he had tn 
honour of reading a Paper on rail-less traction, and it was interestinz i 
note that since then quite a large number of urban districts had under: 
ta ken the rail-less trection scheme with profitable results to themselve 
and general convenience to the public, Considering how very le 
cheaper these rail-less trams could run in country districts per hee 
as compared with what the petrol omnibus could there was reen 


more enterprise in this direction. 


Electrical Trades’ Benevolent Institution.—4An excellent p" 
ance of Mr. Granville Barker's ‘‘ The Voysey Inheritance wW» 
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in aid of this Institution by the Garrick Amateur Dramatic Society 
on Saturday last at the Royal Court Theatre, Sloane-square, London, 
S.W. It is difficult for the writer, who is not a professional dramatic 
critic, to say just where the performance fell short of what is highest 
in the histrionic art; to him indeed it seemed as if the acting could 
not have been improved whoever had taken the various parts. The 
cast was as follows: Mr. Allen Douglas (Mr. Voysey), Mr. Frederick 
Nowell (Trenchard Voysey). Mr. Vernon Leftwich (Booth Voysev), 
Mr. Lewin Sultan (Hugh Voysey). Mr. George Quennell (George 
Booth). Mr. Arthur Gower (Denis Tregoning). Mr. C. Wills-Pearson 
(Peacey), Mr. G. F. Curtis (the Rev. Evan Colpus), while the part of 
Edward Voysey was played by Mr. Clive Brook. On the distaff side 
the following charmingly represented the Voysev family: Miss 
Pamela Larkin (Mrs. Voysey). Mrs. Arthur Salmon (Beatrice), Miss 
Leila Johnston (Emily), Miss Decima Morland ( Ethel). and Miss Amy 
Gordon Barrett (Hona). Unfortunately Miss Elsa Davidson, who 
had been billed to play Alice. was unable to appear through illness, 
but her part was taken by Miss Ethyl M. Jollev, whose admirable 
performance at so short a notice was a fitting tribute to her art. A 
full house testified in the usual way its pleasure at the performance. 


The Post Office Telegraph and Telephone Society of London.—At 
the second meeting of this session a large number of post office officials 
assembled at the Institution of Electrical Engineers to hear an 
addiess by Mr. J. Newlands. the Controller of the Central Telegraph 
Office on ** The Telegraph Svstem, Methods and Results.” Mr. 
Moir. superintending engineer for the Metropolitan District, occupied 
the chair. Mr. Newlands pointed out that in these days of rapid 
transit, of telegraphs. telephones and wireless telegraphy. it was difli- 
cult to realise that the news of the Great Fire of London did not 
reach the Duke ot Buckingham at Bognor until five days had elapsed ; 
or that in February 1836, Mr. Greville, who was in Paris, should con- 
sider that the transmission of the King's Speech to that city within 
29 hours of its deliverv in London was worth recording in his diary 
as “a rapidity of transmission almost incredible." Mr. Newlands 
dealt at length with the evolution of present-day telegraph instru- 
ments, the various telegraphic appliances and the rates at which 
they could be economically worked. He pointed out that the arrange- 
ments for the distribution of news in London had been completely 
remodelled with satisfactory results in 1911 and that that branch 
alone of the telegraph service at the central telegraph office now em- 
ployed a staff of 356 men. He mentioned that on important occasions 
there were sudden rushes of traffic, as for instance at the time of the 
division on the Home Rule Bill when the news received by the cen- 
tral telegraph office consisted of 2,416 pages which were handed over 
to the telegraph department between 6 p.m. and 1 a.m. Much of 
the press work was, he stated, now handed in in a typewritten form ; 
and he expressed the hope that other business firms, in their own 
interests as wellfas those of the telegraph service, would adopt the 
same course, às there was no doubt that typewritten telegrams 
were more readily transmitted than those written even by a good 
caligraphist. 

Finsbury Technical College Old Students’ Association.— Mr. F. R. 
Rouse asks all old members of the above association to note that his 
new address is 15, Clifton-gardens, Golder’s Green, London, N.W. 
and he adds that he would be glad to receive any particulars of the 
‘* doings " of any old students, especially of those in the electrical 


department. 


EDUCATIONAL NOTES. 


Imperial College of Science and Technology.—In December Dr. 
S. P. Smith will give an advanced course of instruction on Con- 
tinuous and Alternating-current Commutator Machines. Further 
particulars may be obtained from the Registrar, Kensington, Lon- 


don, S.W. 

Borough Polytechnic Institute.— The celebration of the 21st 
anniversary of this institute took place last Wednesday evening at 
the Polytechnic. A large company attended and spent a very 
enjoyable evening. After the reception by Mr. Cyril Cobb, chairman 
of the London County Council, a visit to the various workshops and 
laboratories proved very interesting. A concert was then given in 
the Edric Hall, and was thoroughly enjoyed by all. During the 
interval Mr. Cyril Cobb, in presenting the prizes and certificates, 
spoke of the advance made in technical education in the last 30 years. 
He said the Borough Polytechnic was one of the oldest in London, 
and emphasised the importance of the junior schools and institutions 
which were run by the Polytechnic, in doing the more clementary 
part of the work and preparing students for the classes at the Poly- 


technic. The Borough Institute had also to be congratulated on 
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the keen personal interest which was taken by the governors and for 
the splendid work of the staff, most of whom had bezn with the- 


institute since its inauguration. 


- 


ARRANGEMENTS FOR THE WEEK. 
FRIDAY, Nov. 28th (to-day’. 
PnHvsicaL SocigTY oF LONDON. 

ó p.m. Meeting at Imperial College of Science, Imperial Institute-- 

road, South Kensington, S.W. Agenda: '' The Expansion of 
Silica,” by Prof. H. L. Callendar, F.R.S. ; “ The Thermal Ex- 
pansion of Mercury and Fused Silica,” by Mr. F. J. Harlow ;: 
'* An Experimental Method for the Production of Vibrations on: 
Strings," by Prof. J. A. Fleming. F.R.S. ; ‘ Exhibition of a 
Double-fibre String Galvanometer," by Mr. W. Apthorpe. 

NonrH-EasT Coast [INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:30 p.m. Meeting at the Lecture Theatre of the Literary 
and Philosophical Society, Westgate-road, Newcastle-on-Tyne. 
Paper on '' The Present Position of the Diesel Engine, chiefly: 
in Marine Propulsion," by Mr. G. Carels. 

GREENOCK ELECTRICAL SociETY. 

7:45 p.m. Meeting at the Temperance Institute, West Stewart-. 
street, Greenock. Papers on “ Steam Turbines,” by Mr. J. H.. 
Parker; and “ The Entz Reversible Booster," by Mr. P. Kerr. 

THE JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at 39, Victoria-street, London, S.W. 

“ Patent Protection," by Mr. A. Abbey. 
MONDAY, Dec. 1st. 
WESTERN SECTION OF THE [NSTITUTION OF ELECTRICAL ENGINEERS. 

d:45 p.m. Meeting at the South Wales Institute of Engineers,. 
Park Place, Cardiff. Paper on '' The Characteristics of Insula-- 
tion Resistance," by Mr. S. Evershed. 

THE SOCIETY OF ENGINEERS. 

7:30 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Paper on “ The Corrosion: 
and Rusting of Iron," by Mr. E. K. Rideal. 

RoyaL SOCIETY OF ARTS. 
8 p.m. Meeting at John-street, Adelphi. London, W.C. 
on ** The Measurement of Stresses in M »teri1ls and Structures, 
by Prof. E. G. Coker. Cantor Lecture I. 
TUESDAY, Dec. 2nd. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

7:30 p.m. Meeting at the Physical Laboratory. The University, 
Manchester. Paper on “The Characteristics of Insulation 
Resistance," by Mr. S. Evershed. 

ScoTTISH STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
$ p.m. Meeting at the Royal Technical College, Glasgow. Paper 
on '' Some Electrical Troubles 1 have met in the Mines," by Mr. 
J. Menzies. f 


Paper on: 


Lecture 


5. 


THE RÖNTGEN SOCIETY. 
8:15 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Agenda: Paper on 
“ Sterilisation of Milk by Electrified Gas," bv Prof. W. G.. 
Duffield and Mr. T. Murray. Paper by Dr. Hampson.  Exhi- 
bition and description of some new Radium Emanation. Appli- 
cators, by Mr. C. E. S. Phillips. 
THURSDAY, Dec. 4th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. Meeting at Victoria Embankment, London, W.C. Address. 
on '' Electricity Supply in Large Cities,” by Dr. G. Klingenberg. 


FRIDAY, Dec. 5th. i 
GREENOCK ELECTRICAL SOCIETY. 
7:45 p.m. Visit to the Alan Kerr Technical Laboratory, Greenock.. 
THE JUNIOR INSTITUTION OF ENGINEERS. 

4 p.m. Meeting at 39, Victoria-street, London, !'S.W. Presidential 
Address on “ The Future of Oil Fuel," by Sir Poverton Red- 
wood, Bart. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS, 

& p.n. Meeting at Great George Street, Westminster, S.W. Paper 
on “ The Liverpool Street Extension of the Central London; 
Railway," by Mr. H. V. Hutt. "M 


pote don bo die 
THE LONDON ELECTRICAL ENGINEERS - 
Officer Commanding, Lieut.-Col. H. M. LEAF. 4 || 
The following orders have been issued for the current week :— 4 
Monday, December Ist, “ A" Company.— Technical Instruction, [7 ¡to 
10 p.m. 

Tuesday, December 2nd, 
7 to 10 p.m. 
Wednesday, December 3rd, Recruits only.— Infantry Drill and Tech- 

nical Instruction, 7 to 10 p.m. 
Thursday, December 4th, "C" Com pany.— Technical 
7 to 10 pain. n 
Fridav, De ember 5th, “ D" Company.— Technical Instruction 7:30 
^to 9:30 p.m. Special class on th: Crossley Engine, 7 p.m. 
Saturday, December Gth.— Headquarters will be opened for regimental 
business only from 10 a.m. till 12 noon. 


"B" Company.—Technical Instruction, 


Instruction, 
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THE CHARACTERISTICS OF INSULATION RESISTANCE. * 


BY S. EVERSHED. 


Summary.— The author describes a number of ex periments which have 
‘been undertaken on various di lectric , including cotton, paper and 
micanite cloth. The nature of insulation resistance is discussed and its 
dependence on certain factors, especially the pressure applied and 
moisture, is shown. The properties of a model insulator are dealt with. 


INTRODUCTORY. 


: During recent years a great deal of valuable research work has 
been done to increase our knowledge of the properties of insulating 
materials, yet, notwithstanding the progress so made, the natural 
laws governing insulation resistance are but little understood. So 
little that if at the outsct of this Paper a plausible statement were 
made to the effect that the insulation resistance of an electrical 
system depended mainly upon the dielectric properties of the 
insulating materials, it might easily pass unchallenged. Possibly 
-some objectors might be found among those who have to maintain 
the insulation of electrical plant; for no one who has had much 
-experience of the behaviour of insulation in practice could fail to be 
struck by the disparity between insulating materials under test in 
the laboratory and the same materials under the ordinary conditions 
-of use. It is, of course, easy to guess that the disparity is generally 
-due to the presence of moisture; and, in fact, the only insulating 
materials whose behaviour in use corresponds with their prede. 
termined dielectric properties are those which are non-absorbent. 
Of the remainder, and they form the majority of the materials in 
-common use, we can only predict that the insulation resistance of any 
-electrical system in whith they are used will be governed almost 
-entirely by the moisture they absorb. Everyone knows that insula- 
tion resistance decreases on à damp day and recovers during dry 
weather. It is, perhaps, not so generally known that in most cases 
insulation resistance decreases, in a perfectly definite way and almost 
instantaneously, as the electric pressure upon it is increased, and 
slowly recovers if the pressure is restored to the initial value or cut 
-off altogether. The connection between these two facts is by no 
means obvious, yet they are so closely related that if we succeed 
in explaining one of them we shall certainly understand the other. 
The effect of moisture, the effect of voltage, the effect of polarity, 
these and other phenomena commonly met with in insulation have 
been forced upon the author's attention for many years past, and 
the pressing need to find answers to the questions that so frequently 
arise in connection with insulating materials induced him to under- 
take an experimental research with a view to the better under- 
standing of their behaviour in evervday use. 

What is the margin between the working voltage and breakdown ? 
That is the fundamental question at the root of every inquiry into 
the properties of insulation. If a definite answer is ever forthcoming, 
it will not have been found in “ blind " tests of breakdown voltage. 


To conduct tests without any means for ascertaining what is going 


on in the insulator as the breakdown voltage is approached, without 


-either observing the current or, better still, the resistance, is to shut 


our eyes and deliberately avoid looking for the cause of failure.t The 
author has therefore sought, bv investigating the nature of leakage 
conduction, to establish some definite relation between applied 
P.D. and insulation resistance. If the curve expressing this relation 
be traced from a few volts up to the breakdown point, it will be found 
to consist in general of two parts of opposite curvature. The two 
parts of the curve will be Joined together by an approximately 
straight line, the length of which varies greatly according to the nature 
and condition of the insulation. This connecting link is sometimes 
82 short that the two parts of the curve appear to meet at a point of 


inflection, and they then form a sort of ogee curve. The research had 


not proceeded very far before it was realised that the shape of the tirst 
part of this characteristic curve is determined by the extent to which 
leakage is due to moisture, and, further, that leakage through the 
substance of the insulator- dielectric leakage—was negligibly small 
compared with that caused by the merest trace of moisture, This 
leads to the point of view that for most practical purposes an in- 
sulator may be regarded as having no inherent conductivity, the 
conducting power which it appears to possess being usually caused 
by leakage over damp surfaces. If the insulator is porous, then the 
leakage surfaces are not only those outside the insulating body, but 
these surfaces which bound the maze of capillary channels inside 


the porous material. 


— — — 


in London and Birmingham, 
t The flash test as applied to some costly piece of electrical apparatus 


mts: have been inspired originally by something akin to the heroism 


cf ihe savage. 


With insulating materials all that can be done is to measure the 
ratio of applied P.D. to the resulting current V/I, and call that the 
insulation resistance. We may measure the two factors either 
separately by means of a voltmeter and a galvanometer, or both mav 
be measured at once by an ohmmeter. Either way the result is the 
ratio of pressure to current. Resistances of very high value are often 
measured by charging the system under test and then observing the 
gradual fall of potential as the charge leaks away. But this met od, 
being based on the assumption that the resistance of an insulator, 
is independent of the P.D., begs one of the principal questions the 
author set out to answer. Obviously, it was essential to measure 
either the resistance or the leakage current. In dealing with so 
unstable a quantity as insulation resistance there are obvious 
advantages in making direct measurements of resistance, and per- 
haps the greatest advantage of the ohmmeter method is the detection 
of instability immediately it occurs. But it was desirable to have 
the means of measuring up to about 1,000,000 megohms at 500 volts, 
and at present the galvanometer is the only instrument possessing 
the required sensibility. The use of ohmmeters was, therefore, con- 
fined to tests which came well within their range, and the greater 
part of the work was done by means of a Broca galvanometer made 
by the Cambridge Scientific Instrument Co. The galvanometer 
method gives no evidence of instability until the ratios of pressure 
to current are worked out at the conclusion of a series of tests, and 
the consequence of this lack of timely warning was that in many 
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Vots. 


Fio. 1.—INstcrATION RESISTANCE oF LiGuTING Crrcvits: A, IN Dry 
WEATHER: B, IN Very Wet WEATHER. 


cases it proved to be impossible to plot a curve from the observations. 
just because the insulation had been in an unsteady condition during 
the tests. For this reason alone much fruitless labour would have 
been avoided had it been possible to use ap ohmmeter throughout 
the investigation. 
The pressure was supplied by a battery of secondary cells giving 
about 500 volts, and in a few cases this was supplemented by a small 
testing generator giving 1,000 volts. Jt should be mentioned that 
when leakage conduction is to be detected or measured continuois 
current is essential, Quite apart from the greatly inferior sensibility 
of alternate-current instruments, the alternating current due to 
electrostatic capacity is generally much larger than. the leikage 
current, so that the latter is difficult to disentangle and easily esca per 
detection altogether. Methods have been suggested by which the 
two currents might be separated, and what is now impracticable may 
one day come into use, but at present continuous current has no 
competitor in this field. Guarded insulation -the method of Price s 
guard wire extended to include every material iusulating point in me 
testing apparatus —is now universal in insulation testing. | Tas 
happy invention was, of course, used throughout the present Inve*- 
tigation, and hence the current. measured was in every case the 
current it was intended to observe and nothing else. Every insulator 
has some electrostatic capacity, however small. In most cases it 
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was inappreciable,fand the charging current could be ignored. But | 


in every case in which a charging current was observed ample time 
was allowed for it to die away to a negligible value before taking a 
reading of the leakage current. io 


TYPICAL EXAMPLES OF INSULATION. 

Although it is impossible to predict the insulation resistance of any 
pieee of apparatus, yet if each of the insulating materials had a 
resistance as constant as that of a metal we might reasonably expect 
the insulation as a whole to follow Ohm's law. A few typical 
examples will show how little ground there is for any such expecta- 
tion. In the choice of examples it does not matter what kind of 
insulators are involved ; so long as their resistance is within the 
range of measurement they will nearly all tell the same tale of a 
gradual fall in the resistance as the testing voltage is increased. 
Characteristic voltage-resistance curves, obtained from things which 
happened to be at hand are given in Figs. l and 2. It will be seen 


3290 - 590 
Volts. 
Fic. 2.—INsucvLATION RESISTANCE OF A 


SuPPLY METER, A TyPicAL EXAMPLE OF 
Volts. 
Fic. 3.—INSULATION RESISTANCE OF COTTON. 


ABSORBENT INSULATION IN SERIES WITH A 
NON-ABSORBENT INSULATOR. 


that in both cases the resistance falls as the P.D. rises. It will be 
shown later on that these obvious variations in the curves indicate 
<lifferences both in the kind of material used for insulation and the 
‘condition as regards moisture. For example, Fig. 1 is a typical 
moisture curve, indicating that the insulation is eatirely composed 
of absorbent materials. It is important to note that when the curve 
was retraced backwards a kind of hysteresis effect appeared. With 
absorbent insulators this effect is nearly always .to be found if one 
‘chooses to look for it.- The curve in Fig. 2 is typical of insulation 
that is made up of an absorbent insulator in series with one which 
has a more nearly constant resistance; and when the nature of mois- 


ture conduction has been examined we shall see how the resistance | 


of these two components, may be separated and an approximate 
250 


Vol is. 


Fre. 5.—INsvLATION RESISTANCE OF Fig. 6.—INSULATION 
PAPER PARTIALLY DRIED AND TESTED AT A 


‘COMPRESSION OF 2-8 LB. PER SQUARE INCH. 


MICANITE (CLOTH 


value assigned to each. In short, we shall arrive at the tentative 
beginnings of a rough diagnosis of insulation. 
DIELECTRIC RESISTANCE, 

Our object being to learn something about conduction through 
moisture, any dielectric leakage there may be through the substance 
‘of the insulators can only be ignored if we first show that dielectric 
Tesistance is enormous in comparison with the resistance of the 
leakage paths which are formed by traces of moisture. The only 
non-absorbent insulators which were tested in the course of the work 
recorded here were gutta-percha and rubber. These are both non- 
-absorbent in the sense that what little water they may be capable of 


WHICH CONTAINED 
MOISTURE ABSORBED FROM AIR. 


-current will be V/r micro-amperes. 


absorbing is entirely unable to form leakage paths through the insu- 
lator. . Rubber as an insulator for cables is so extensively used in every 
branch of electrical industry that it is naturally the example chosen 
for illustration. The test sample was a rubber-covered flexible cable 
made up of 64 6-mil wires, insulated in accordance with the standards 
of the Cable Makers’ Association, and guaranteed to have an insula- 
tion resistance of not less than 600 megohms for 1 mile after one 
minute's electrification. The rubber is between 35 and 37 mils in 
thickness, and consists of one layer of pure Para and two layers of 
vulcanised rubber. This flexible is used by the author's firm for the 
interior connections of naval gear, and forthat purpose it is supplied 
without any covering outside the rubber; it was, therefore, in suit- 
able form for an under-water test. A length of this cable—equal to 
%th of a mile—was put into a bucket of water, where it remained 
for 40 days. The tests which were made during that period con- 
sisted in charging the cable at about 500 volts and observing the total 
current flowing into it at intervals of time, so that a time-current 


300 
Volts. 


39 40 5) 69 Fic. 4.—INSULATION RESISTANCE OF 


COTTON: CONTINUATION OF THE CURVE IN 
Fic. 3 ue To 500 VOLTS. 


curve might be drawn. Tests were also made by discharging the 
cable and observing that part of the discharge current which passed 
out through the galvanometer. It should be noted that, whereas 
during the charging of the cable the eatire charging current traverses 
the galvanometer, no equivalent statement can be made about the 
discharge current. During discharge there are three parallel paths 
for the current: through the galvanometer, through surface leakage 
paths at the exposed ends of the cable (the guard wires being ineffec- 
tive during discharge), and lastly the dielectric leakage paths through 
the rubber. Hence the discharge as recorded by the galvanometer 
does not agree exactly with the charge. Suppose the cable is charged 
through a resistance of r megohms by a battery giving V volts, the 
dielectric resistance being R megohms. Then the leakage current 
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Fic. 7.—THE SAME TEsT-PIECES AS IN 
-Fia. 6 Testep 24 Hours AFTER BEING 
DRIED IN AN OVEN, 

NoTE.—One hour after removal from the 
oven this test-piece had a resistance of 
1,300,000 megohms at 500 volts. 


RESISTANCE OF 


will be V/(R +r) micro-amperes, and the initial value of the charging 
The charging current dies away, 
rapidly at first, then more and more slowly. Ultimately, possibly 
after many hours, it will have fallen to a value which cannot be dis- 
tinguished from zero, and the only appreciable current passing 
through the galvanometer will be the true dielectric leakage —namely, 
V/(R+r)=I1. Since R is always very large compared with r, the 
latter may be neglected and V/I will correctly express the dielectric 
resistance at voltage V, proyided the patience of the observer has 
not been exhausted before the final subsidence of the charging current 
to zero. Moreover, experiments show that leakage through the 
dielectric is nothing, and through the fittings is everything. 


[LEX N oe 


920 


MOISTURE CURVES. 

Cotton.—Although this material is so largely used as an insulator 
for wires, the opportunity for observing its resistance seldom or 
never arises in practice. Several test-pieces were, therefore, made 
up for the purpose, each consisting of two cotton-covered wires 
wound side by side in a single layer on a well-glazed porcelain 
bobbin, so that leakage from one wire to the other could only take 
place through the cotton coverings. One of these cotton test- 
pieces, after being dried in an oven at 150°C. for a couple of hours, 
and then allowed to cool, gave the curves shown in Figs. 3 and 4. 
The resistance was five or six times greater as the result of the partial 
evaporation of the moisture originally contained in the cotton, but 
the general character of the voltage resistance curve was unaltered. 
A 500-volt resistance had fallen to about one-third the value it had 
at 50 volts, or, to put it shortly, Rj/R,,—3. This is a rough-and- 
ready way of comparing curves which, although following similar 
laws, look very different to the eye simply because they are plotted 
to different scales. In the diagrams the value of the ratio R,/R,,. is 
marked at the end of each characteristic curve, so that different 
curves may be readily compared, and it will be found as we proceed 
that in the case of absorbent materials this ratio is more commonly 
nearer 2 than 3. After further drying at 150°C. for some hours this 
same test-piece gave a curve showing that the effect of the drying 
process had been to increase the resistance to something like 80 times 
the initial value, but, notwithstanding the great diminution in the 
quantity of water in the cotton, the curve retains the characteristic 


shape. 

Paper.—Although cotton exhibits all the phenomena of conduction 
by moisture, it is not the most convenient material for experiment. 
Paper lends itself very much better to exact conditions as regards 
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Fic. 8.—THE SAME TEST-PIECE AS IN Fics. 6 AND 7, TESTED AFTER 
EXPOSURE TO THE AIR FOR (A) 5 DAYS AND (B) 90 Days. 


the area and length of the insulator interposed between the two con- 
ductors. Various kinds of paper under a variety of conditions as 
regards moisture, compression, length and area were exhaustively 
tested. The test-pieces were each composed of several sheets of 
paper cut to a suitable size and shape and laid in a pile on a flat 
copper plate which served as one electrode. A second copper plate 
on the top of the pile of paper acted as the other electrode, and by 
putting the complete test-piece in a small screw press any compres- 
sion could be obtained, from that due to the weight of the upper 
electrode to about 100 Ib. per square inch. As might be expected, 
paper behaves in much the same way as cotton. The curve shown 
in Fig. 5 was obtained from drawing paper of good quality, which 
was in a normal state as regards moisture. The law of the charac- 
teristic curve is considerably affected by the degree of compression 
to which the absorbent materia] is subjected. The curve in Fig. 5 
corresponds with a pressure of 2-8]b. per square inch, whereas in 
another case the pressure was only 0-] lb. per square inch. The 
corresponding values of the ratio R;/R.,4 were 2-4 and 4-3. The 
latter figure is abnormally high. and nothing approaching it has been 
observed in any tests of insulation under working conditions, pro- 
bably because in practice absorbent insulators are always under a 
greater mechanical pressure. 

The degree of moisture in an absorbent material like paper may 
be varied within wide limits without much affecting the law of the 
moisture curve, although the corresponding variations in the resis- 
tance will be enormous, But when the material contains a consider- 
able excess of moisture, so that it is sensibly damp, the law begins 


to change; the ratio R,/R,,. gradually approaching unity as a 
In 


limit and the eurve subsiding into a horizontal straight line. 
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other words, when an absorbent insulator is sodden with water its 


resistance follows Ohm's law. 

Micantte Cloth. —The test-pieces for examining this material were 
made up by wrapping a single thickness of the cloth round a piece of 
smooth iron pipe and then winding a single layer of cotton-covered 
wire tightly over it. The cloth was, therefore, tested under much 
the same conditions as are commonly met with in practice, micanite 
cloth being largely used as an insulator for windings. Of course, 
in ordinary use there may be leakage over the surface of the cloth 
in addition to that which takes place through the insulating material ; 
but as it was intended in these experiments to investigate conduction 
through the micanite apart from any other leakage, guard wires were 
tightly twisted round the cloth which projected beyond the winding 
at each end of the test-piece. One of these test-pieces, immediately 
after being wound and before being dried, gave the curve shown in 
Fig. 6. Notwithstanding the presence of the layer cf mica, the 
curve indicates conduction by moisture. The rather low resistance 
suggested that there was a good deal of water absorbed in the cloth. 
and the test-piece was, therefore, baked for about four hours at 
150°C. In one hour after removal from the oven the test-piece 
was cold, and its resistance was then about 1,300,000 megohms 
when tested at 500 volts. It was then left exposed to the air of the 
experimental room in order to find out to what extent micanite cloth 
acted as an absorbent of atmospheric moisture. At the end of 24 
hours’ exposure the curve reproduced in Fig. 7 was obtained. showing 
that the resistance has fallen, although it was still barely within the 
range of easy measurement. The two curves given in Fig. 8 were 
obtained after exposure to the air for 5 days and 90 days respectively. 
It is by no means surprising to find a laminated substance like mic3 
acting as an absorbent body, and in the form which it necessarily 
takes in micanite cloth there are innumerable capillary spaces 
available for the formation of leakage paths. It should be noticed 
that in these curves the ratio R/R, is much less than 2; the 
average value deduced from seven curves obtained from micanite 
cloth test-pieces is 1-47. 

Many other more or less absorbent insulators might be adde:l. but 
the threc examples which have just been examined are typical of 
the whole. The composition of the insulating substance seems to 
be of little importance. So long as the structure of the material is 
such as to provide capillary spaces to harbour moisture leakage will 
take place in the characteristic manner. Of course the difficulty of 
maintaining adequate resistance in absorbent insulators is fully 
realised, and they are sldom used without an attempt being made 
to exclude moisture by means of some non-absorbeat insulator 
applied as an oil or a varnish, and intended to close all the capillary 
channels. In the following sections the effect of filling up the pore 
of absorbent materials is dealt with in connection with oiled pape! 


and varnished windings. 
(To be concluded.) 
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THE A.E.G. NITRA LAMP.* 


BY K. MEY. 


The Nitra lamp is a high candle-power tungsten wire la 
low energy consumption of 0-5 watt per candle-power. This Sha 
is obtained by using a peculiar form of filament, which is enclosed in ? 
bulb containing nitrogen. The objection to decreasing the specific 
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Fic. 1.—COMPARATIVE CURVE SHOWING PER CENT. LIGHT DEPRECIATION 


OF NITRA AND OrbINALY Drawn WIRE LAMrsS. 


0 100 


consumption of the ordinary tungsten lamp is that at temperature 
approaching the melting point of tungsten vaporisation occurs and 
the filament finally becomes so thin that it breaks down. while the 
bulb becomes blackened on the inside, thus decreasing the efficiency. 
as shown in Fig. 1. These two drawbacks have now been overcome 


as already described in THE ELEgcTRICIAN.T = 
lek- 


* Abstract of a lecture delivered ‘before the Verband Deutscher E 
trotechniker. From the © A. E.G. Journal.” 
f Vol. LX XIL, p. 23, October 10th, 1913. 
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The great difference between a lamp filled with nitrogen having a 
filament suspended on the old system and one in which the filament 
is wound in a narrow spiral in accordance with the new process can be 
shown by a simple experiment. Two such lamps, the filaments of 
which are of the same diameter and length, are connected to one 
another through a glass tube. The lamps are at first evacuated, and 
have the same candle-power and watt consumption. Nit~.7en is 
then allowed to enter both lamps uniformly by opening a ta,., 17‘! 
.a pressure of about 7 lb. per square inch is reached. The candle- 


Drawn Wire Lamp 
*S “Watts, 1000 C. P., 110 Volts. 


NAANA 


Nitra Lemp 
-5 Watts, 1000 C. P.. 110 Volts. 


Fic. 2. 


power ofgthe spiral wire lamp does not alter hereby appreciably, 
whereas that of the lamp with the suspended filament falls consider- 
ably. The wire is again brought to the original candle-power by in- 
creasing the amount of energy. The energy consumption is then 
double both its own original value and that of the spiral lamp. It 
will be noticed that the external form of the new lamp is much smaller 
than in the former high candle-power lamps. The 2.000 c.p. Nitra 
lamp, for example, has a smaller globe than the former 1,000 c.p. 
lamp—namcely, 200 mm. instead of 240 mm. The neck is much 
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Fio. 3.—ComMpaRATIVE CURVE SHOWING PROPORTION PER CENT. OF 
Watts PER C.P. CURRENT STRENGTH AND LIGHT OUTPUT AT VARYING 


PRESSURES, 


longer than in the old type; it serves as a cooling and condensing 
chamber for the gas and evaporated particles led up from the fila- 
ment with the hot stream of gas and deposited there, so that the 
lower part of the globe, which is of greater importance as regards the 
light radiation, remains perfectly clear even at the end of a long 
burning period. It also appeared advisable to place the socket and 
holder at some distance from the filament to prevent their becoming 


-excessively heated by the somewhat large quantities of energy. More- 


over, the socket is fixed to the glass mechanically in such a manner 
that it cannot be loosened, so that the lamp cannot fall in the event 
of the cement breaking away on account of the heat in the course of a 
long burning duration. 

. The omission of the glass tip which is so easily broken will be wel- 
comed by all users of the lamps. The bulbs are filled with nitrogen at 
a pressure of about 9 lb. per square inch. Thus no excessive pressure 
can be set up in the interior of the bulb which will cause the latter to 
explode. MN 

. The filament is constructed in the form shown in Fig. 2 from which 
the marked difference to the older system may be clearly seen ; 1t 1s 
held by a greater number of supports and can be placed in a variety 


of different positions according to the manner in which it ix desired to 
It can be arranged so compactly that the lamps 


distribute the light. | 
are admirably adapted for use in projectors, searchlights, &c. They 
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Fic. 4.— DISTRIBUTION CURVES or 2,000 c.P./220-VOLT A.E.G. NITRA 
Laur. 


are already manufactured as headlight lamps for motor cars. 
Fig. 4 gives the light distribution curves of a 2,000 c.p. lamp, the 
wire filament being arranged conically. The curves are classitied as 
follows: (a) Lamp alone; (b) lamp in fitting, without external re- 
flector, with clear glass globe; (c) in fitting with reflector and clear 
glass globe ; (d)in fitting with reflector and opalescent globe. 

In Fig. 3 the characteristic of the lamp is reproduced. It shows 
how the current, candle- power and energy consumption change when 
the voltage is altered. A figure of 100 is taken for those values which 
the lamps give with a load of 0-65 watt for the average lighting in a 
room. The curves coincide almost exactly with those of an ordinary 
tungsten lamp. Similarly, the behaviour of the current on switching 
in does not differ appreciably from that of tungsten lamps. The 
latter experience a heavy current rush at the moment they are 
switched in as their resistance in a cold condition is only one-tenth of 
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the resistance when they are hot. This current rush is of extremely 
short duration ; it rises very quickly and decreases with the same 
rapidity to a moderate figure. The whole process takes place in less 
than „second; it is not accompanied, therefore, by any pre- 
judicial effects of practical importance to the mains. The oscillo- 
grams demonstrate that the current rush in the new gas-filled lamps 
is also of extremely short duration, and is thus quite harmless 
(Fig. 5). 

The following points should be noted in connection with light 
measurement : In the case of incandescent lamps it was always cus- 
tomary to measure the average candle-power vertically to the axis of 
the lamp and base all data upon this measurement. This method 
had its historical and practical justification. The new lamps with 
their high candle-powers no longer come under the class of ordinary 
incandescent lamps, however, and should be compared with the most 
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powerful sources of light existing, such as the arc lamp and pressure 
gas lighting; it is more correct, therefore, to adopt the methods of 
measurement designed and employed for these lighting systems for 
the new lamps also. It is thus necessary to determine the mean 
lower hemispherical candle-power when the lamp is burning in the 
titting with a clear glass globe and without an external reflector. 
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300,000 H.P. HYDRO-ELECTRIC SCHEME ON THE 
MISSISSIPPI. 


Developing 150,000 H.P. from the Mississippi at Keokuk, Ia.— 
where the river's flow exceeds by 50 per cent. the water passing over 
Niagara—the initial section of what is said to be the world's largest 
water-power plant is now transmitting 110.000-volt 25-cycle energy 
to St. Louis, 144 miles away. Fromthe standpoint of American prac- 
tice this is the first large plant to employ low-speed generators 
directly connected to single-runner turbines. The spiral turbine 
chambers are also unique in being cast directly in the monolithic 
Concrete of the sub-structure, without the usual steel linings. The 
method of turbine setting was necessarily unusual to withstand the 
tremendous weights which have to be supported, for each 10,000 n.r. 
hydraulic unit weighs 1,000,000 Ib., exclusive of the alternator itself. 
Again, such is the scale on which excitation energy is required by the 
main units that it is found desirable to generate this energy as alter- 
nating current by auxiliary 2,000 H.P. waterwheel sets. In such 
form it can then be distributed to the various individual motor- 
driven exciter generators ranged along the 900 ft. power-house 
gallery, each opposite its own prime unit. The main alternators are 
then regulated by adjusting the fields of their individual exciters, in 
this way eliminating large field rheostats and energy losses. Prac- 
tically all the switches are of the non-automatic type, the idea being 
to " pull through " on lesser faults where possible, without indis- 
criminate opening of circuits and interruption of service. While the 
reactance of the generators and transformers is quite high enough to 
protect individual units, an interesting use is made of special reactor 
coils in the section connecting links to break up the generator 'bus 
bars into 28,800 kw. sections in case of heavy discharge to a fault. 

Construction work on the Keokuk development was started in 
earnest three years ago, although for 40 years previous thereto various 
projected plans for a water-power dam and plant had been a topic 
of local interest. The river forms a relatively narrow valley at this 
point, the distance between the Iowa and Illinois bluffs at Keokuk 
being little more than a mile. Consequently considerable savings 
have resulted in both construction and flowage costs. The 4,649 ft. 
dam, the most conspicuous of the hydraulic structures about the 
development, is a huge concrete monolith, 4,278 ft. in length, not 
including the east and west abutments, which measure 290 ft. and 
81 ft. respectively. It is made up of 119 arched spans, each having 
6 ft. piers and 30 ft. openings. Each opening contains a concrete 
spillway section, on top of which is set an 11 ft. by 32 ft. sliding steel 
gate for controlling the discharge volume through that section. 
These gates will be handled by electric cranes travelling on the top 
of the viaduct. The dam structure is 52 ft. high, 29 ft. wide at the 
top and 42 ft. at the bottom. Its base is seated on, and keyed for à 
depth of 5 ft. into, the river bedrock, blue limestone. 

The dam is of the gravity-section type, resisting the pressure of 
the water by its own weight. The up-stream side of the spillway 
sections is vertical, the down-stream side being rounded into an ogee 
curve, discharging the flow quietly into the river below. The sli ug 
steel gates have their edges milled to make a water-tight joint with 
the iron sil} plates against which they tit. Approach piers are now 
being erected, to join the dam viaduct with shore roadways, 80 that 
the dam will serve the local community as a splendid river crossing 
and railway bridge. Extending in a gentle curve from the upstream 
corner of the power house to the Iowa shore is the concrete ice fender 
which will guard the plant forebay. Of its total length. 2,625 ft.» 
2,325 ft. is made up of concrete construction carried on 10 ft. piers 
while the remaining 300 ft. will be formed bv a floating boom of 
timbers. The concrete section comprises 29 60 ft. spans, the top of 
the structure rising 5 ft. above high water while the openings are 
submerged 4 ft. below the low-water level. The fender is 8 ft. wide 
at the top and 16 ft. across at the base. Retaining walls, lock, power 
house sub-structure and dam are all connected together as a single 
monolith of concrete whose length, 2 miles, measured from end to 
end, is believed to make it the longest monolith of its kind. 


CONCRETE SunB-SrRUCTURE OF Power HoUsE. 

The monolithic concrete sub.strncture for the entire 30-unit power 
house is 1,718 ft. long and 133 ft. wide. The sub-structure is 70 ft. 
high. measured to the generator room floor, while the superstructure 
adds 107 ft. additional, taken from generator floor to roof. For the 
sub-structure foundations excavation was carried 25 ft. below the 
surface of the blue limestone bed of the Mississippi. From the fore 
bay the water passes through the racks and gate openings in the gate- 
house section of the building, thence entering four branch ui 
tubes for each 10,000 H.P. turbine. These four entry openings cac 


measure 22 ft. by 7 ft. 6 in. in section. Three are branch tubes 
he scrol 
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«chamber at the sides and rear of the turbine setting ; the fourth is 
-self-contained up to the guide vanes, and supplies the front section 
of the wheel. By the design of the scroll chamber, 39 ft. in diameter, 
and moulded to follow the mathematical curvature required, the 
water is impinged upon the turbine blades from all sides with equal 
force and velocity. The draft tubes leave the bucket wheels as 
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is 25 ft. below the bed of the river. The tailrace is excavated to this 
depth for a distance of } mile down stream. Fig. 1 shows a cross 
sectional view of the station. 


THE 10,000 H.P. TURBINES, 
Each of the main 10,000 H.P. waterwheel units consists of a single 
15 ft. runner equipped with balanced guide vanes controlled, through 
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Fia. ]1.—Caoss SecrioN or KEokukK Power STATION. 


circular discharge openings having a diameter of 18 ft.. but rapidly 
enlarge in section as the tubes assume a horizontal direction to empty 
into the tailrace. At the final point of discharge the velocity is but 
4 ft. per second, or less than 3 miles per hour, assuring quiet entry 
into the tail pool. At the top of the draft tuke, in the constricted 


Fic. 2.—Iowa DIVISION, LOOKING SOUTH THROUGH THE 
GENERATOR Room. 


cross-section, however, the water is required to move with a speed 
of 14 ft. per second, or 9 miles per hour. The tailrace openings from 
&he draft tubes measure 22 ft. 8 in. by 40 ft. 2 in., being made up in 


gection by two semicircles joined by straight lines at top and bottom. 
The lower edge of these openings, as well as the bottom of the tailrace, 


exposed operating mechanism, by a governor on the main generator 
room floor. The main turbine shafts are 25 in. in diameter and 21 ft. 
long. With the rotary alternator field in place, the total revolving 
weight to be carried is 225 tons. This is taken by a thrust bearing 
and by two main-shaft bearings. On the first 12 machines the 
standard combination roller and oil.pressure bearing employed 
utilises oil at 225 1b. pressure, which normally keeps the 225-ton load 
lifted off the rollers. In case of failure of the oil pressure, of course, 
the load is transferred to the roller bearings. Oil is supplied by 
gravity to the upper bearings, being thence drained to the reservoir 
under the lower bearings, from which it is pumped to central supply 
tanks. Kingsbury thrust bearings are to be used for the remaining 
three machines. This new type of bearing requires oil circulation 
at only atmospheric pressure and introduces a low degree of friction. 
The pivoted turbine gates are steel castings with hollow-forged stems 
which have bronze bearings in the crown and curb plates above and 
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Fia. 3.—CrexTeeE SECTION OF MAIN TURBINE. 


below the gates. Grease lubrication is employed, the lower bearings 
of the gate stems being fed through holes bored the length of the 
shanks. Each main runner carries 20 buckets and weighs 65 tons, 
while the complete turbines weigh approximately 1,000.000 Ib., or 
500 tons. The runners made by one manufacturer were cast and 
delivered in a single piece, while those of the other were built in 
quarters and assembled at the power house. The latter method 
necessitated, however, the addition of a steel cover plate and steel 
band rings. increasing cach of these runners’ weight by 25 tons. 
Conditions of high and low water will cause varying operating 
heads on the Keokuk plant, ranging from 39 ft. maximum to 20 ft. 
For the average nominal head obtained, 32 ft.. the 
turbines are rated at 10,000 m.p. At 39 ft., however, each unit will 
develop 14.000 H.P., and at 20 ft. 6,000 H.P. This low-head condi- 
tion was a factor in the selection of a turbine speed of 57-7 revs. per 
min. At times of low head it becomes of the greatest importance. 
of course, to get all possible rating out of the machines at 57-7 revs. 
per min. Fig. 2 is a view in the turbine room showing the hydro- 
electric sets and Fig. 3 a cross section of one of the sets. 
Of equal interest with the turbines are the governors Which effect 
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their speed control at varying loads. "These are of the oil-pressure 
type. The governor prcpe:, or actuator, is mounted on the main 
generator room floor while the relav valves and regulating cylinders 
are located on the thrust-bearing gallery at a lower level. In these 
tunnel compartments are also placed the accumulator and receiver 
tanks and the triplex pumps which furnish the oil pressure for the 
control cylinders. The latter pumps are in duplicate, one set being 
driven from the main machine shaft through chain gearing, while 
the other group is operated by a separate induction motor. The 
motor-driven pumps are controlled by a pressure system, starting up 
only when the oil supply needs replenishing. In the actuator 
pedestal on the generator room floor are contained the speed-control 
element and anti-racing devices which manipulate the sensitive 
valves operating the large balanced relay valves and thus the oil- 
pressure cylinders on the floors below. On the face of the governor 
pedestal are grouped gauges showing the various oil pressures, the 
speed of machine rotation and the amount of gate opening at any 
instant. A special handle provides also for converting the control 
of the gate motion from its ordinary automatic cylinder operation 
to hand manipulation, if desirable, Another valve then controls the 
gate position, the gates being capable of being moved from full open 
to closed position independently of the speed of the unit. Of the 
four brass handwheels on the actuator case, two govern the supply 
of oil to the valves, while the others serve to alter the speed of the 
unit by adjustment of the centrifuga! device. One of these adjust- 
ments is purely mechanical; the other is electrical, its circuit wires 
Leing extended also to the main control switchboard on the fourth 
floor so that the operator there can adjust the governor setting and 
control the spced of any unit while paralleling, &c. 


PowEeR HOUSE ARRANGEMENTS. 


The power house superstructure is a reinforced concrete building 
measuring 900 ft. by 133 ft. in plan and 108 ft. above the floor line. 
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Fig. 4.—Mais SWITCHBOARDS Fon Sr. Lovis Sections. A AND B 


Battery Boarp oN RIGHT. 


A longitudinal wall divides it into two compartments, the generator 
room and the gatehouse, the latter containing also the high-tension 
transformer cells. Opening to the generator room, but on a raised 
gallery level, are the connected compartments containing the exciter 
sets, auxiliary transformers and switchboards, &c. On the upper levels 
are installed the low-tension "bus-bar structure and low-tension oil 
switches and the 110,000-volt oil switches, lightning arresters, “bus 
bars, &c. On the fourth floor level at the south end of the present 
plant, where it will oecupy the centre of the future completed building, 
the main controlling and operating switchboard is situated 
(Fig. 4). 

The 15 main gencrating units are 7,500 kw. 11,000-volt 25-cvcle 
three-phase vertical alternators, having their rotating fields carried 
on the water-wheel shafts and running at 57-7 revs. per min. These 
machines measure 31 ft. 5 in. in outside diameter. In height they 
extend 11 ft. 3 in. above the generator room floor, the field collector 
rings being reached by platforms extending from the side gallery 
level. as shown in the illustration (Fig. 2). In addition to these main 
units there is a pair of 1,600 kw. " auxiliary ` alternator sets whose 
special function is to furnish 440-volt 25-cycle energy to operate the 
individual motor-generator units by which the main generators are 
excited. These auxiliary alternators are of the same direct-connected 
vertical type and are driven at 125 revs. per min. Each has its own 
direct-current exciter mounted on the shaft extension above the 
alternator. so that the auxiliary alternators can be started up as 
self-contained units. The exciter motor-generator sets can also be 
driven with 440-volt 25-cycle energy taken from the main 11,000- 


volt ‘bus bar through transformers provided for the purpose, thug 
giving an alternative source of excitation energy, besides the special 
auxiliary alternators. In case of emergency, connection can also be 
established with one of the duplicate 320 ampere-hour storage bat- 
teries used for operating the oil switches. Parallel operation of all 
the Tirrill regulators controlling the exciter fields of the various maim 
alternators is accomplished with the aid of series transformers in- 
serted in the machine leads, so that exchange currents between units 
are automatically compensated for. 

In the gatehouse section of the building, in a separate concrete cell, 
opposite each main alternator,is grouped its corresponding 9,000 k.v.a. 
three-phase transformer unit, stepping up from the generator pres- 
sure, 11,000 volts, to the transmission potential, 110,000 volts. These 
transformers have star-connected high-tension secondaries, four 
insulated terminals being brought out, with the neutral lead earthed. 
The transformers measure overall nearly 25 ft. from the floor to the 
top of the compound-filled porcelain and fibre bushings. The units 
are mounted on rollers and can be run out from their cells under the 
travelling cranes of the gatehouse for removal or dismantling in case 
repairs are necessary. Each of these transformers, complete with 
core and oil, weighs 123 tons, The efficiency rating of these 9,000 kw. 
transformers is 98-5 per cent., although on account of their size the 
dissipation of the remaining 1-5 per cent. as heat requires 56 gallons 
of cooling water per minute. A view of some of these transformers 
is given in Fig. 5. 

Pipe connections to the bottom of the transformer cases permit 
filling or emptying the tanks while in position. The 4 in. supply line 
for admitting oil 1s controlled by a gate valve whose hand wheel is 
enclosed in a glass-covered box in the generator room. Similarly. 
the quick-opening valve in the 6 in. discharge line is also extended 
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Fic. 5.—SEgcoxp ST. Loris Section or West HIGH-TENSION 
Sw.TCH R: om. 


through the wall to a hand lever, which can be easily reached in 
emergency, for dumping the oil contents of the transformer into the 
tailrace if made necessary by fire peril. There are duplicate p!pe 
systems of circulating water for cooling the transformers, the valves 
and visible discharge nozzles of each unit being mounted on the 
generator room side of the wall opposite its cell and under the direct 
supervision of the generator room operators. While each alternator 
is closely grouped with its 9,000 k.v.a. transformer, both in its posi- 
tion and its operation. connection of the two is actually establis 

through means of the duplicate 11,000-volt ‘bus bars, to which motor- 
operated oil switches connect both generators and transformers. 
Four generators and four transformers constitute a section, one such 
section feeding each of the two St. Louis circuits. Another unit 1$ 
to be ordinarily devoted to the local Keokuk service, and the remain 
ing six will serve the Fort Madison and Burlington circuits, which are 
operated at the generator pressure, 11,000 volts. -14 


The 11,000-volt "bus bar is in duplicate, a long "bus bar extending. 


solidly through the station while the short "bus bar is broken up into 
sections each of which groups together three or four generators and 
transformers, These sections are connected to one another by 
automatic oil switches and reactances which limit the flow of current 
from one section to another in case of a fault. The reactances are 
not inserted in the generator leads but are located in the connecting 
links between the ‘bus-bar sections or groups of four generator 
The reactor units are constructed of l in. copper cable wound on 
wooden forms and are adjustable for a reactance of 4, 6 and 8 per 
cent. at 9,000 k.v.a. ` Owing to the low speed of the main alternator 
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it has been possible to include considerable reactance in the windings 
of the large machines themselves so that on short circuit these units 
will deliver only from three to five times their normal full-load out- 
put. The transformers are also wound for 5-7 per cent. reactance. 
While it is evident that the individual units are thus well protected 
against the occurrence of heavy discharges in case of short-circuit, 
the sheer size of the whole plant is such, however, that the total short- 
circuit out put of a number of these machines might cause tremendous 
damage. It is here that the ‘bus-bar reactors prove of service. 
Through them the total current input into a dead short-circuit on 
the low-tension ‘bus bar is limited to a maximum of from 30 to 40 
times the full-load current of one generator unit, depending upon the 
per cent. reactance used on the "bus- bar reactors. The total current 
is independent of whether the station consists of the present J5 or 
the ultimate 30 units—that is, only half of the units in the ultimate 
station will be affected by a dead short-circuit in the low-tension ‘bus 
bar. The total short-circuit current, it will be noted, is equal to that 
given out at instant of short-circuit bv only two turbo-generators, 
each equal in rating to those at Keokuk. 

In case of a dead short-circuit on one of the high-tension liues close 
to the power station not more than two sections on each side of the 
one short-circuited will be affected. This result is attributable to 
the intervention of the transformer reactance in series with the 
reactance of the ‘bus-bar reactors. The total current input into 
a short-circuit, whether high tension or low tension, due to the 
high generator reactance is practically the same whether taken at 
the instant of short-circuit or after considerable time delay. Thus 
it is immaterial,'as far as concerns the rupturing capacity of the oil 
switches, whether they open short-circuits ivstantaneouslv or after 
some delay. — Instead, however, of utilising this feature as an 
excuse for short-time opening of short-circuits, it was decided to 
make use of the long time required to overheat any apparatus to 
the danger point by using non-automatic switches in the direct 
line between a high-tension circuit and its source of supply. To 
this end the only automatic main switches in the station are the 
outgoing low-tension line switches and the low-tension “bus-bar 
sectionalising switches, 

The bus-bar sectionalising switches are opened by inverse time- 
limit relays operated by the current in the transformers connected 
to an outgoing linc, so that in case of line trouble the section atfected 
will be automatically isolated. Operation with non-automatic 
switches is extended as far as possible over the transmission svstem, 
as it is hoped thereby to eliminate a source of trouble and failure. 
The setting of the bus-bar sectionalising switches is rather high in 
order to defer the opening of the cireuit until no possibility remains 
of clearing up the trouble easily. This feature not only gives the 
attendant time to think and act coolly and to best advantage, but it 
is a precaution to prevent indiscriminate “ killing ` of the line need- 
lessly for slight troubles, with the consequent annoyance to cus- 
tomers, shutting down of synchronous apparatus, &c. As long as 
the connecting switch remains closed, however, the reactance not 
only limits the cross-flow of current Eétween sections but also assists 
in keeping up the voltage on the other sections from which current is 
being taken. The reactances of the different reactors are so propor- 
tioned that the ‘bus-bar voltage on a section adjacent to the one 
short-circuited will always be higher than 75 per cent. of normal 
voltage. By parallel operation of all the generators, therefore, there 
is obtained without spreading disturbances to adjacent sections a 
stability in operation and a flexibility which reduce to a minimum 
the duplication of equipment required to maintain reliable service. 
An additional automatic feature, intended to secure the quickest 
possible clearing of such troubles as arcing earths, is a special contact 
in the Tirrill regulator so arranged that the opening of the oil switch 
will introduce reactance into the generator exciting circuit, at once 
depressing the voltage in the group and line so that the are will go 
out from lack of potential to sustain it. By this means it is hoped 
to clear a certain class of troubles without even interrupting the 
eustomers’ synchronous machines, whose rotating 
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operation of 
inertia will carry them over until full voltage is restored. 

As already noted, operating control of the alternators is centred 
in the switchroom, which is on the fourth story and at one end of the 
station, out of sight of the generator room except as visible from a 
connecting inspection gallery. To enable the floor operator to dis- 
connect his generator without delay in case he discovers imminent 
trouble, duplicate emergency cut-out switches are provided at each 
machine station, one being on the main generator floor and the other 
at the side of the exciter gallery. By breaking the glass cover the 
attendant can reach and close the remote-control switch within, 
which instantly both removes the machine from the 'bus bars and | 
disconnects its tield supply, thus totally isolating the unit. 
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(To be concluded.) 


THE BRITISH STANDARD SPECIFICATION FOR CON- 
SUMERS' ELECTRIC SUPPLY METERS. 


. We give below an account of the discussion which took place 
in Birmingham on Mr. Holden's Paper on this subject. An 
abstract of this Paper appeared on p. 250 of our issue of 


November 14th :— 

Mr. R. A. CHATTOCK thought that it was quite time that the British 
Standard Specification for consumers’ electric supply meters was revised 
and brought up to date. The suggestions made by Mr. Holden would be 
very valuable for this purpose. He did not agree that frequent revision 
of the specification should be necessary, and suggested once every fivo 
years as being quite sufficient. Oftener than this would render the 
specification practically useless for commercial purposes. Mr. Holden 
emphasised the point that the specification should be sufficiently rigorous 
to exclude all but the best articles, but he did not indicate how this 
should be done. "This was the most important consideration from 
the purchaser's point of view, and he suggested that the only feasible 
way of ensuring that the best materials and workmanship were used was 
to require a long period of guarantee covering the accuracy, material and 
workmanship of the meter. "The specification required one year's 
guarantee only for accuracy, and three years for defective material and 
workmanship. He understood that it was usual to guarantee gas meters 
for a period of tive vears under all these headings, and he considered that 
five years should be the period required in connection with electricity 


meters, Tf this were insisted upon, it would ensure that the makers put 


the best materials and workmanship into their goods. 
very often showed up two or three vears after they had been put to work. 
Under clause 17 the author stated that the consumption in the pressure 
circuit of single-phase meters should not exceed 2 watts and for con- 
tinuous-current meters 7 watts at the declared. pressure. lt was not 
clear whether these figures were per 100 volts or referred to the total 
voltage, whatever this might be. The specification called for 4 watts 
for each 100 volts of pressure; this appeared to be too high, and he 
suggested that 2 watts per 100 volts of pressure should. suffice for both 
alternating-current and direct-current meters. In clause 20 he agreed 
with the author that the stipulation as to accuracy. was too clumsy for 
ordinary use. The usual requirement for meters was an accuracy of 2} 
per cent. up or down from full load to th full-load. This was perhaps 
too rigorous for small meters, and he suggested that an accuracy of 
within 2 per cent. up or down from full-load to t.th full-load for meters 
of 10 amperes capacity and upwards, and from full-load to jth full-load 
for meters below 10 amperes capacity should meet the case satisface 
torily. He could not quite understand why continuous-current ampere 
hour meters should only be required to have an accuracy of within 
2 per cent, down to the limit of 1 ampere. 
high for some sizes and too low for others. As regards clause 27. it was 
not elear if this allowable 2 per cent. error was to be in addition to the ordi- 
nary 2 percent. allowable in accuracy. He considered that meters should ba 
accurate within 2 per cent. up or down for any power factor between 
unity and 0-25, and this should be the total allowable inaccuracy from 
whatever cause, i 

Mr. E. lF'AwssETT said apparently the specification did not contemplate 
anything in the way of a power supply. and while he would not suggest 
entirely separate treatment for alternating and direct current meters, the 
former certainly required. several additional clauses, especially if poły- 
The last part of clause 9 referred to label- 


phase meters were included. 
Clauses 12 and 


ling as to the temperature of adjustment and coeflicient. 
]3. if taken together, would in a large power meter require eight 
separate dials, besides testing ones. Suchanumber was unnecessary and 
tended to wrong readings. On very large power meters the unit dial, 
if there was one, would travel faster than the disc and be a needless source 
of friction. The author's emendations to clause 16 were excellent, 
though the speaker would not go below 45, volt for large sizes, as he pro- 
posed. Of course, the 15 watts of the specification did not take into con- 
sideration large meters; more than that was unnecessary, and, moreover, 
was absolutely | insignificant. Considering a 2.000-ampere 240-volt 
direct-current shunted meter, on full-load with å shunt drop (main cir- 
cuit) of 0-1 volt the energy loss was only 44455ths of that recorded by the 
meter, and was small even compared with the probable improvement in 
accuracy over using, say, half that drop: at quarter-load it would only 
be ,4lssth of the recorded load, Clauses 19and 20 were both too lax for 
the present day. and the speaker thought the author's suggestions met 
the case, though he thought the lower limit in clause 20 might be less, 
and should be made to read as follows : ©“ The error of a meter should not 
exceed 2 per cent. between full and twentieth loads, except that meters 
below 5 amperes capacity should not be required to conform to this below 
Clause 28 made a half-hearted attempt to deal with 


Temperature errors were the most serious errors in many 
In an ordinary house in 


0-25 ampere.” 
temperature, 

types of meter, and the least often tested for. l 
winterone got temperatures ranging from 40 deg. F. in the cellar to 90 deg. 
fairly high up the kitchen wall as quite ordinary, and both thesd 
places were quite usual positions for meters. All alternating-current 
meters examined by the speaker were fairly good on this score, but mosf 
direct-current meters were truly terrible. A reasonable close guarantee 
for temperature would debar from compliance nine-tenths of the directs 
current meters in use to-day, but yet something ought. to be done, or elec- 
trical engineers must admit that, afterall, their cherished accuracy of 
measurement was no better than the gas meter. Indicating instruments. 


Defects in meters. 


This limit was certainly too. 


—-— 
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were far better in this respect, so the problem ought not to be insoluble. 
As a fillip to the makers fi suggested that clause 28 should read: “ A 
variation of 10?F. above or below the standard temperature should not 
cause an error in respect of such variation of more than 1 per cent." To 
include poly phase meters and provide against some of their special sources 
of error some new clauses were necessary. The speaker suggested some- 
thing on these lines: ‘‘ A meter intended to measure true power in a 
polyphase circuit should be constructed on the ' two-wattmeter’ prin- 
ciple. and should not show a greater divergence than | per cent. on re- 
versing the direction of both current and pressure in either or both ele- 
ments, and no more than 3 per cent. change between 0-5 polvphase power 
factor, current leading and current lagging." Pressure transformers for 
use with such meters must when supplied within 10 per cent. of their rated 
voltage,and at the correct frequency give a ratio when loaded with the 
meters of not more than 1 per cent. from the correct ratio. Under such 
conditions the phase angle must not exceed th deg. Current trans- 
formers for use with such meters must, when loaded with the meters, at the 
correct frequency, maintain their correct ratio to ;';th full-load within 
l per cent. and to + th full-load within 2 per cent., and the phase angle 
should not exceed 1 deg. from full-load to th full-load, nor vary more 
than 1 deg. between full-load and ,', th full-load. 
Dr. C. €. GARRARD considered that it was of the utmost importance 
that the specification issued by the Engineering Standards Committee 
should be thoroughly discussed. He had found the specification of the 
greatest use, and anything that could make them more widely known and 
used was to be welcomed. The meter specification under discussion was 
priced at 5s. per copy, and the words “ Copyright, all rights reserved," 
were printed on the cover. Mr. Holden's suggestion that copies of the 
specification should be sent out with tenders was excellent, but the price 
of 5s. per copy was prohibitive. Morevoer, he could not see the object of 
such a price, as the printing of the specification could not cost that, and he 
could not understand why the right of duplication was withheld, as the 
whole object of issuing the specification was to make it as widely known as 
possible. He asked if it would not he possible for the Engineering 
Standards Committee to give permission on application to make printed 
copies of the specification. then any manufacturer could prepare copies 
in the type that best suited himself. The speaker was in general agrec- 
ment with the alterations to the standard specification suggested by Mr. 
Holden, but would like to make several remarks and further suggestions in 
connection therewith. As regards clause 2, he would prefer a 23-am pere 
size instead of a 3-ampere size for both direct current and alternating 
current, as it was exactly half the size of the next larger, and it was very 
convenient to have this exact relationship. The 75-ampere size might 
well he deleted, and he did not consider it necessary to have both a 
"250-ampere and a 300-ampere size. With regard to cases, iron has the 
great advantage that it magnetically shielded the interior, Mention had 
been made in the discussion of a cast-iron case meter which developed a 
16 per cent. error, due to a short-circuit: passing through it. This must 
have been a very bad tv pe of meter indeed, and this instance did not alter 
the fact that. other things being equal, an iron case did act as a magnetic 
However, it would be bad to exclude all other cases—for ex- 
ample, aluminium ones. These had the advantage of lightness, which was 
of great importance in the export trade. As regards clause 6, the speaker 
ayreed as to the provision of the two clamping screws, and did not con- 
sider sweating sockets an advantage. Mr. Holden suggested (clause 10) 
that the meter cases should be sent out with two hoies drilled in them to 
take the rivets for the name plate. He asked if these would not allow the 
admission of dirt. — Dr. Garrard agreed with Mr. Holden's recommenda- 
tion as regards the provision of. springing figures on the cvclometer dial. 
Under clause 12. Mr. Holden objected to the use of the word ©“ unit," but 


he would point out that the meaning was clearly given on page 4 of the 
Morcover. he thought the word " unit.” 
** kilo- 


shield. 


specification uncer definitions. 
was more casilv understood by the general publie than the words 
watt-hour.” In clause 9 of the specitication, as now worded, it was only 
required to state the temperature coeflicient of the meter “if necessary.” 
He would suggest that these two words be left out on account of the 
vagueness, It was quite possible that the manufacturer of a meter 
having a large temperature error might not think it necessary to adver- 
tise this fact on the front of the meter. whereas it was quite possible that 
the purchaser might have a contrary opinion. Dr. Garrard went on to 
sav that Mr. C hattock had suggested that manufacturers should be called 
upon to guarantee meters for five years. The speaker ex pressed. strong 
disagreement with- this. In the first place it was no additional safe- 
guard to the purchaser, as a motor or clock meter which would work well 
for one year would certainly, with proper attention, last. 10 years or 
Jonger. A five vears’ guarantee might mean a very large ex pense to the 
manufacturer or a very small one. depending upon the care taken with the 
meter and the reasonableness of the user or supply authority, [n any 
case it was something which could not be accurately evaluated. [n the 
Jong run the manufacturer would have to cover himself by considerably 
jncreasing the price. With regard to current transformers, which head 
been mentioned in the discussion, he would suggest that the maximum 
phase error to be allowed should not exceed one-half of ] deg. The most 
serious blemish of the present specification, he thought, was clause 18, 
which tixed the insulation test. In the first place the application of a 
dlirect-current voltage of between 1.000 and 1,500 volts, as called for, was 
Moreover. simply fixing à minimum insulation 


not very convenient. 
The only satisfactory method of test was 


resistance was not sufficient. | 
to apply an alternating-current voltage of the required value. No doubt 
for small house service meters on. consumers. premises a test. pressure of 
1.000 volts direct current in many cases was enough, When one came to 
larger sizes, which were often nowadays installed on switchboards, 
belonging to large consumers, instead of the so-called switchboard type, 


| 


and where the working voltage was very likely between 400 and 500, it 
was not sufficient. The clause as altered to his suggestion would be: 
“ The insulation resistance between all the electric circuits . . . and 
the case should be tested by the application of 2,000 volts (R.M.S.) 
alternating-current pressure, having a sine wave shape, for a period of 15 
minutes without any sign of breakdown." The corresponding test pres- 
sure between the main circuit and the pressure circuit to be 500 volts 
alternating current. Mr. Holden further suggested that the standard 
sizes should be extended to 500 amperes. In many cases such large 
meters would be worked by current transformers. This being so it would 
be necessary to specify the size of the secondary current, as had been done 
by the Standards Committee in the case of ammeters. 

Dr. G. KAPP pointed out that there was a difference in the working 
conditions between a meter tested in the laboratory and the same meter 
in regular service at a customer's premises. This difference was recog- 
nised by the German Rules. which allowed a greater error in the latter 
case. In the Standard Specification discussed by the author it was not 
stated whether the permissible error referred to laboratory tests or to the 
commercial use of meters. The speaker thought that the important 
point was the performance of the meter in actual service, and that for this 
reason meters should be tested in situ, and that in view of the disturbing 
influences, such as temperature variation, vibration, moisture, &c.. to 
which meters might be subjected when in commercial use, it would be 
right to have two scales of permissible percentage error; and at any rate 
it would be necessary to state whether the scale given in the specilication 
and its amendments suggested by the author referred to laboratory tests 
or to the working conditions of the meter. He hoped the author would 
make a definite statement on this point in his reply. 

Mr. A. M. TAYLOR said in the case of three-phase generator meters the 
points to be guarded against were errors introduced by the loads on the 
three- phases not being equally in balance, also those due to the varying 
power-factors of the load. In the case of the instruments on the feeders 
there was the error introduced by the insertion of relays, ammeters, pow'T 
factor indicators and occasionally '* trip " coils in the secondary circuit 
of the current transformers. This changed the ratio of the transformer. 
and thereby introduced errors. He offered the following clauses for con: 
sideration : (1) The accuracy of the meter must not be affected by the 
load being unbalanced, provided that the load on no individual pha 
differed by more than a certain percentage from that in either of the other 
phases. (2) The meter must be suitable for working in with any other 
apparatus supplied from the same current transformers, and with thi 
object the meter should be tested in conjunction with tbe current and 
potential transformers with which it was to be used, and the limits of 
accuracy determined upon should be understood to embrace the error 
introduced by this condition. (3) The current. transformers which were 
to he used should have a change of ratio which was not more than 2 peT 
cent. over the normal range of load, and thi: must be unaffected by the 
use of protective relay coils (exclusive of " trip” coils), or ammeters OF 
power-factor meters, having small values of impedance. (4) The accu: 
racy of the meter must not be affected by the power factor of the load 
within the limits of unity and 0-6. 

Mr. A. E. Jkrsow said with regard to clause 2, probably the 25-ampm 
size was preferable to the 3-ampere size. but if it was proposed to make i! 
standard for single-phase meters, then it should be made standard for 
dircet-current meters. The 75-ampere size should stand for. on à Suva 
direct current circuit, this equalled 15 kw.. which was a very handy 7 
and on three-phase with a line voltage of about 400 volts, it was apples 
mately equal to 50 k.v.a., which was also a convenient size. He ur? | 
that if sizes were to be specitied then standard sizes should be given ICE 
meters up to, say, 10,000 amperes. With regard to clause 3. he thought 
the suggestion of the author was rather an unfortunate one. His sta 
ment that cases of soft metal or sheet jointed together were not used ett 
the highest class of meters would be hard tou phold. He had vet to learn 
that the single-phase meters made by the B. W. E. Co.. B. T.-H. Co. and the 
Aron Co, were not of the highest class. vet these meters used aluminum 
cases which could be described as a soft metal. Aluminium carts Ds 
been found to withstand all sorts of climates and conditions of humidit; 
and, further, when they were pressed in one piece, they were quite strons 
enough for the ordinary usage to which meters were subjected. X P 
regard to cases of sheet jointed together, those used on the clock type am 
polv phase induction meters were found to be quite satisfactory. ey 
iron cover was inclined to give a false sense of security, for any meter cany 
tining magnets, even though shielCed by cast-iron cover could e 
affected by stray fields if the latter were strong enough, Chis? 6 — Phe 
proposal to have twe clamping screws might be all right on the smaller 
sizes. but the speaker was of the opinion that for the large sizes the clam 
ing of the screws on to the cable was quite unsatisfactory. if sweating 
thimbles were not used. Clause 10.—With regard to this clause, <! 
thonght it might very well be entirely deleted, for various customers a 
quired various particulars to be contained on their labels. With regar! 
to rivetting the labels on the covers, this was not quite satisfactory. a 
many corporations were averse to breaking seals on meters until E 
guarantee period was past, and it was not always convenient to send the 
labels to the works to be tixed. Clause 11.—This did not «eem te du 
the ordinary slow-moving roller type of cvclometer di il to be used. a 
there was a considerable demand for this type of counter. particul rly to 
the smaller corporations. There was not much doubt in this type ga e 
which of the two figures was to be read, and if this clause was made t 
exclude such types, many corporations would. not use the st wee 
specification when sending out inquiries for meters. Clause 12.— a 
expression “ unit " was better than © kilowatt-hour.” We were 50 ust 
to the word “ unit," and the consumer was also so used to if. that BE 
fusion would be sure to arise if the word © kilowatt-hour were Bas 
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stituted. In the case of very large meters it was very often the case that 
the last dial read in tens or even hundreds of units, and consequently the 
alteration to the clause might have included sizes above 200 units per 
hour. (Clause 16.—This was not very applicable to large meters, par- 
ticularlv of the shunted type. for the loss considerably exceeded 15 watts. 
The question of volts drop was rather an important one, for meters of the 
commutator type required at least 1 volt drop. and if a maximum of 
0-75 volt were specified, then radical alterations would have to be made 
to the design of meters of this type. For meters above 150-ampere size 
no particular figures were specified for the volt drop, but in the case of 
shunted-clock type meters at Icast 0-2 volt was required. Clause 17.— 
With regard to the consumption of energy allowed by this clause a dis- 
tinction should be made between alternating-current and direct-current 
meters, and it would probably be better to state the watts loss per 100 
volts instead of taking the figure of 7 watts for a maximum of 650 volts. 


With regard to the suggestion re test of varying wave-form, instead of 


inserting Mr. Holden’s suggestions about the variation of wave-form of 
I0 per cent. from a true sine curve at any point, it would be better to 
specify that the meter should not vary more than 1 per cert. when the 
meter was varied “n ” per cent. in frequency when the true sine wave was 
used. 

Mr, S. James said there was no advantage to be gained by having a 
large number of standard sizes, but there was a decided advantage in 
favour of a small number both from a manufacturer's and from a user's 
point of view. The great thing was to decide what sizes were really neces- 
sary and work to them. American standards differed from German 
standar?s, and both were different from the British Standard specifica- 
tion. All were to be obtained in this country, and there were at least 20 
so-called standards to be obtained below 100 amperes, an unnecessarily 
large number. A 24-ampere meter was to be preferred to a 3-ampere, at 
any rate for alternating-current meters, because a standard set of gears 
to fit 21. 5 and 10 amperes meters, all running at standard speed, would 
also tit 25, 50 and 100 meters, with no alteration but a change of dial. The 
dials for the last three, of course, read 10 times as much as the first three. 
A 75-ampere meter was quite unnecessary, just as unnecessary, in fact. as 
a 7] amperes between 5 and 10 amperes. With regard to the additional 
standard sizes suggested by the author, the 150.ampere and 250-ampere 
meters were unnecessary, there being an ample range with 100, 200, 300 
400 and 500 amperes. Clause 6 in the specification dealt with the ter- 
minal compartment, The latter portion of the clause evidently referred 
to watt-hour meters, and the wording suggested a three-terminal con- 
nection. This method of connection was out of date, and was con- 
sidered bad practice by most engineers, although some still professed a 
liking for it. The chief objections to it were that by breaking off the 
potential lead the registration of the meter was interrupted, although the 
consumer still obtained a supply of current. It was not a difficult matter 
to arrange that the meter should be registering when a visit from the 
meter inspector was expected, and fraudulent practice might go for a long 
time undetected, | Further, by inserting a wire in the fourth terminal, 
which was provided for testing purposes, current might be obtained 
without being metered. Therefore, the second part of clause 6 should be 
altered to read: '* Watt-hour meters or meters having a pressure circuit 
should have the terminals adapted for both the mains to pass through the 
meter." This would prevent the meter being tampered with as suggested 
above, and had the further advantage that a joint on to the main which 
did not pass through the meter in the three terminal method was unneces- 
sarv. A uniform method of connection would be an advantage, and the 
speaker suggested (1) that bottom terminals only be recognised, (2) that 
the main terminals should be on the left and consumers’ terminals on the 


With a standard method of connection there would be less chance 


right. 
Clause 9, sub-section 6, 


of a meter fixer making a wrong connection. 
said the meter should bear a label marked with the speed of rotor in 


revolutions per minute at full-load and at the standard temperatures, or, 
at the option of the manufacturer, the number of revolutions of the rotor 
in registering 1 unit. The latter method was to be preferred, and if uni- 
versally employed would simplify meter testing considerably. Clause 23 
specified that the meter should not be injured and its accuracy should not 
be permanently impaired by the passage of a current in the main circuit 
not excceding 30 times the capacity of the meter for a period not exceeding 
3 second. This was a difficult test to carry out satisfactorily for obvious 
reasons, and the following was more practical: ‘ The meter should not 
be injured and its accuracy should not be permanently impaired by direct 
connection across the mains through a fuse of double the rated capacity 
of the meter." This test approached more nearly to service conditions 
than the specification test. 

Mr. C. M. SHAW said the Paper submitted offered an opening to broaden 
the work of standardising meter practice. As he had had the benetit of 
investigating many of the [inest organisations, large and small, in 
Amcrica, the speaker was particularly impressed with the superior method 
of maintaining meters after purchase, which was more important than 
quibbling about refinement of design. All seemed to work on common 
lines without duplication. "This was due in a large measure to their 
adopting a meter code, from which the following abstract was taken : 
" ]t was the ambition of the associations to produce a reliable and up-to- 
date manual covering the many phases of electric meter practice as 
encountered by all companies, both large and small. It was the com- 
mittee's belief that such a code if intelligently prepared would prove of 
great value, not alone to those actively engaged in operating meters, but 
also to those interested in the practice of metering from other stand- 
points—namely, official, legal. &c." There was also found an urgent 
necd of a closer agreement between the manufacturers and the operating 
companies as to reasonable and satisfactory specitications covering 
operating and design. The development of such a code with the collect- 
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ing of the very large amount of data was placed in the hands of the 

Electrical Testing Laboratories of New York. As a means of increasing 

the strength and support of the work, and at the same time avoiding 

duplication of effort along similar lines, many associations joined hands 

for the further development of the code. It was hoped that it might find 

its place amongst the reliable books of reference in the hands of those 

responsible for, and interested in, the purchase, installation and operation 

of clectric meters. Whilst the code was naturally based upon scientitic 

and technical principles the commercial side of metering had been con- 
stantly kept in mind as of great importance. An active and represen- 

tative committee of operating engineers and representatives of makers 
and testing institutions had the duty of considering developments in all 
branches of meter practice, and a report was presented by a chairman to 
the various bodies each year. This report often provided matters for 
keen discussion at association meetings, any improvements, after general 
approval, were incorporated in the code, thus bringing it up to date each 
year. 

` Mr. J. W. Metso said he quite agreed that it was desirable that the 
range of meter covered by the specification should be increased, but in 
view of the importance of large meters he hoped that any revision would 
not limit the size to 500 amperes, but would include all consumers’ 
electric supply meters. Clause 3.—While cast-iron or pressed steel cases 
were apparently quite satisfactory for small meters, he did not think that 
they would do for large ones. With a short-circuit current such a case 
would be liable to become permanently magnetised and to make large 
errors in the subsequent meter readings. Clause 6.—Mr. Holden’s pro- 
posal to connect cables for currents up to 500 amperes by means of two 
screws clamping the cable into a hole was somewhat revolutionary. Apart 
from the fact that the size of the holes he suggested would not be quite 
large enough to take some cables based on the I. E. E. Wiring Rules (take 
ing a 91/12 cable I. E. E. rating 490 amperes for 500 amperes the diameter 
of the strand was 1-012, “ as against 1°’ allowed by Mr. Holden) the suit- 
ability of such a type of connection for large cables should, the speaker: 
thought, be very carefully considered. Present-day practice, not only 
in connection with switches, fuses and other gear, but of meter manu- 
facturers provides for sweating sockets for such cables; in fact the I.E. E. 

Wiring Rules provide that all cables larger than 7/18 must be soldered to 
proper lugs for connection. Meter makers almost without exception 

provided for 500-ampere meters either soldering sockets or flat surfaces 
to which copper strip could be bolted. It would be useful to have the 

opinion of the manufacturers as to whether it was desirable to scrap all 

the existing patterns for one which was possibly inferior to any of those 

now in use. Apart from this, however, the question of connections was 
of the greatest importance, and the meter specification in this respect 
should be considered in conjunction with the Wiring Rules Committee, and 

with reference to any existing specification, such as for ammeter and 

voltmeters, so that substantially the same type of connections might be 
allowed for all classes of apparatus used in a permanent installation. 


PHASE COMPENSATION. 
BY G. H. EARDLEY-WILMOT. 


Summary.—After referring to the importance of correcting the power 
factor in networks the author refers to two classes of rotary phase 
compensators, namely, those having no stator and those provided with a 
stator winding. "The features of the statorless type are then outlined, 
as built by Messrs. Brown, Boveri & Co., the performance of the machine 
being shown by curves. Finally, examples are given of its applications. 


The problem of phase compensation, or, what is perhaps a 
more correct term, power factor correction, 18 one which is of 
the utmost importance, not only to the electricity under- 
takings which supply current in large quantities for power 
purposes, but also to the consumers themselves. Now that 
alternating current 1s becoming more and more universallv 
adopted, and heavy power loads are being more rapidly 
developed, the importance of this problem is becoming so 
great that 1t can no longer be disregarded. 

At first sight it would appear that it is the power companies 
alone who benefit, as it is a matter of small account to the 
average consumer what may be the power factor of his motor. 
To him the efficiency of his motor 1s the all-important factor, 
and no doubt what he would like would be some piece of 
apparatus to bring the efficiency up to unity. This, un- 
fortunately, is not available, and consequently he has to 
content himself with the best efficiency which the manu- 
facturer of the motor can guarantee, Itis the power company 
which suffers when the motors connected to its supply system 
have bad power factors, and this defect is considerably 
magnified when there are a large number of motors which 
work for any length of time at light load, or when speed 
regulation 18 obtained bv means of inserting resistances in the 
rotor circuit. It is therefore to the interest of the power: 
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company’s engineer to persuade his customers to correct the 
‘power factors of their motors, as thereby the amount of watt- 
less current which has to be supplied at a dead loss to the 
company is reduced. He has, however, the difficulty to face 
that his customers do not feel inclined to spend perhaps several 
hundred pounds in buying phase advancers when they derive 
practically no direct benefit therefrom, and he is obliged there- 
fore to hold out some inducement to them. What form this 

| inducement is to take is a matter which has to be arranged 
between the company and the consumer, but, as is shown by 
the figures which are given later, the company could well 
afford to allow the consumer quite an appreciable discount 
off his accounts, and in this way, even if in no other, the 
‘consumer obtains a direct benefit. 

It is true that slight benefits are obtained from installing a 
phase compensator from the customer's point of view, inas- 
much as the efficiency of the motor with which the compensator 
is being used is slightly increased, and also the motor is 
rendered capable of carrying heavier overloads, but these in 
themselves are not sufficient to warrant the initial cost of 
installing the necessary apparatus. If, on the other hand, he 
can obtain a reduction of, say, even 5 per cent. on his accounts, 
it may well repay him for the cost of the required phase 
advancers. 

e Although the remarks in this article are restricted to 
auxiliary compensators of the rotary type, such as are manu- 
factured by Messrs. Brown, Boveri & Co. and the British 
Westinghouse Co., it is not intended to infer that power-factor 
correction by means of other apparatus is not a commercial 
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about 523 amperes. If the design of the motor were such that 
the rotor could carry, without any danger of heating troubles 
arising, a normal current of, say, 625 amperes, it would be 
possible (provided that the design of the compensator would 
allow) to raise the power factor up to approximately 0-95 leading. 
This would, of course, be very advantageous, as it would help to 
compensate for the bad power factor of any small motorson the 
system to which it would not be practicable to apply compen- 
sators individually. It is frequently the case, however, that 
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clients who are installing a new motor with a phase advancer 
prefer to utilise this extra current-carrying capacity to obtain a 
greater output, but they fail to realise that by so doing they 
are losing one of the direct advantages which they can obtain. 
When a new motor is being installed, it is possible to put in a 
much cheaper motor if a compensator is to be used in con- 
Junction with 1t, as, although the rotor current is increased, the 
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as mechanical design will allow. This entails great care in 
manufacture, and consequently extra expense. In the case of 
a motor built for compensation, that is to say, a motor designed 
to be run with a phase advancer continuously in circuit, the 
power factor is not so important and the air-gap can be made 
larger. Also, the motor is designed with a larger amount of 
iron and less copper. These and other details of design all 
help to cheapen the motor, and the cost of a suitably built 
motor with a compensator need not be much greater than the 
cost of a motor designed for working without this piece of 
auxiliary machinery. There is only one disadvantage in the 


Fic. 4.—PHASE COMPENSATOR WORKING IN CONJUNCTION WITH A 400 B.H.P. 160 REVS. PER 
MIN. MOTOR, 32-cycLE MOTOR INSTALLED IN A PAPER MILL. 


case of a motor specially built for being used with a compensator 
always connected in the rotor circuit, and that is that, if the 
compensator is for any reason cut out, the motor will not give 
its full output. 

Although, as mentioned above, the principle of the two 
types of phase advancers is the same, the results obtained 
differ somewhat from each other. With the statorless type 
as is built by Messrs. Brown, Boveri & Co., there is no im- 
provement of the power factor at no load, but the degree of 
compensation possible reaches its maximum at about 4 load. 
The power factor curve with the compensator working then 
follows a straight line up to between 25 per cent. and 50 per 
cent. overload, when it starts to drop off. This is borne out by 
the curves shown in Fig. 1 which are actual test curves taken on 
a 100 B.H.P. induction motor fitted with a Brown, Boveri 
statorless type of compensator. 
of the power factor of the motor both with and withont the 
compensator, and it will be noticed that the power factor with | 
the compensator in circuit is maintained constant at unity | 
practically between 25 and 150 per cent. full load. Fig. 2 
shows similar curves for a 400 B.H.P. motor, and in 
this case a slightly leading power factor is obtained. 
Figs. 3 and 4 show views of this equipment, while 
Fig 5. is a closer view of the compensator. 

In the case of the wound stator type of compen- 
8ator, some manufacturers claim that unity power 
factor can be obtained at no load, and even a leading 
power factor is possible under these conditions, 
This point, however, is open to criticism. 

As it is seldom that the motor is required to run at 
any load below or above the loads mentioned above 
for any length of time, the fact that the power factor is not 


These curves give the value | 


built for such high currents as those provided with a stator 
winding. In the cases where higher currents have to be dealt 
with than can be done satisfactorily with the statorless type, 
Messrs. Brown, Boveri provide a stator frame, but the winding 
contained therein is not an ordinary stator winding, but merely 
à compensating winding to assist commutation. 

As a practical example of a phase advancer in use may be 
mentioned the machine running at a large steel works in 
Sheffield. The compensator there installed is of the type 
described in the last paragraph, and made by Messrs. Brown, 
Boveri & Co. The motor in conjunction with which it is 
working is normally rated at 700 B.u.P., but 
it is working continuously very much under- 
loaded. The power factor of the motor is 
consequently very low, and by means of the 
compensator this is raised to unity. Asa 
result the power factor of their system is 
raised from 0:55 to 0-7, which, as they have 
their own power station, effects a very con- 
siderable saving owing to the increase in the 
maximum possible output of the station, and 
the saving 1s amply borneout by the readings 
of the ammeter which is connected in circuit 
with the motor. Without the phase com- 
pensator working, the meters usually read 
about 200 amperes (at 1,000 volts), but when 
the compensator is switched into the rotor 
circuit this reading is reduced to less than 
100 amperes. This piece of apparatus is 
driven by a small induction motor running at 
1,400-1,500 revs. per min., and rated at 
2 B.H.P. which represents the maximum 
power required to drive the compensator 
under all conditions of load. The reason 
why the power required to drive the machine is so low is 
of course obvious, as the current which it has to supply is 
wattless, and therefore requires no energy to generate. The 
power necessary is only that which is required to overcome 
friction and windage, and from this it is obvious that the 
power required to drive the stator type is greater than is the 


case with the statorless type. 


Fic. 5.—BRoww Boveri STATORLESS-TYPE OF PHASE COMPENSATOR. 


Owing to the exceedingly simple construction of these 


corrected up to unity below 25 per cent. full load is of small | machines the chances of breakdown are reduced to a minimum. 
and they can be left running continuously without the slightest 


wm portance. 
It might appear strange to manufacture a machine with a | attention once the compensator has been switched into the 
commutator running at a high speed (1,000-1,500 revs. per | rotor circuit of the main motor. 
The actual saving which is effected by the power company 


min.) without any field winding, and one would expect to see | 
H . . E ! 1. 
the brushes continually sparking. This, however, is not the ; and how much can be allowed to the consumer largely depends 


case. Commutation is absolutely sparkless with these stator- | on the specific circumstances of each individual case, but some 


less machines, though it will be understood that they cannot be ! idea can be formed as to the advantage to be gained by install- 
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ing these machines from the figures that follow, which can be 
taken as a fairly typical instance. 

A power company is supplying alternating current to, say, 
a factory the daily load of which is normally 1,500 kw. and the 
overall power factor of the motors running is 0-77. For the 
sake of this calculation the load factor may be assumed to be 
33 per cent., which represents a working year of about 2,890 
hours. This means that the annual current consumption is 
4,335,000 units, which at 0-4d. per unit would mean a yearly 
expenditure of £7,225. The power company has to supply, in 
addition to the current for which the consumer pays, all the 
wattless current for which no payment is made, and in this 
particular case the total output from the station has to be 
1,950 k.v.a. If the station engineer can persuade his client 
to instal phase compensators for, say, three of his motors 
aggregating 1,000 kw., it would be possible, by compensating 
the power factor of each individual motor up to ynity, to 
improve the power factor of the whole system up to 0-95 
lagging, assuming the average power factor of these motors to 
be the same as that of the whole system. This would mean 
that instead of having to supply 450 k.v.a. of wattless 


statorless compensator at the Papyrus Paper Mills, Myondalen, 
Norway, and serve still further to show the saving effected. 
The total power taken from the supply company is about 
250 kw., the majority of which is consumed by the 250 B.H.P. 
motor mentioned above. The readings taken are as follows :— 


I.—On the whole system. 


Volts. Am peres. Total kw. Cos $. 
| — Quarhs 220. *evoses uU Wem 0-93 . With 
290 sts DU Sinsen 201-4 ...... 1-0 compensator. 
Zi us 42D nitire DEP E erigi 0-69 2d 
BYR) o. 800^ ens: 19 aes 0-81 eese 
Me Sx 645  ...... 191. is 0-82 S 

II.—0On the motor alone. 

Volts. Amperes. Total kw. Cos $. 
20D ©” diis 915. siin an 923: 1-02 ) 
990... sess 2. CE D Ana 1-02 With 
COUP o^ ana Dot EE I5948. cosss 1-04 (com pensator. 
DAIN o besson SAU — os ih — ide 1:04 
IS — o 2500 — au EDO. nave 0-76 Without 
SIS ues 35S ons lie ds O76. P. pense 
CD adit 540 — ...... S uada 0.845 J "om per 


In conclusion, a word on the actual running of these machines 
not be out of place, and will, perhaps, be of interest to 
those contemplating installing a phase com- 


may 


pensator. . 
It is important that the main switch 18 
not closed unless both the starter and the 
change-over switch US (see Fig. 6) are in 
the starting position, and unless the com- 
pensator set is running. If this were done— 
that is to say, if the main switch were closed 
when the change-over switch was 80 closed 
that the circuit between the rotor and the 
compensator was completed and the com- 
pensator itself were not running—the full 
rotor standstill pressure would be put across 
the brushes, and probably result in the 
auxiliary machine being burnt out. For this 
reason it is best to instal some kind of inter- 
locking device, and such a device 1$ shown 
in the diagram in Fig. 6. 
Another point which should be 
one which is often overlooked, is tl 
slip of the main motor 1s somewhat increase 
when a phase compensator is working mM 


noted, and 
at the 


Main motor switch. 
-Main motor. 

= Starter. 
:Make and break contact 


| 
K —Compensator. 


AM — Driving motor 


te 
S=Switch for compensator driving motor. 


Fic. 6.—DraGRAM OF PHASE COMPENSATING DEVICE. 


current, the power company would only have to supply 
80 k.v.a., which would set free for sale, as far as the company 
is concerned, 370 k.v.a., or, say, 285 kw. at a power factor 
of 0.77. If this is sold to another customer at the same 
rate, and assuming the same conditions of load as above, it 
would represent a saving of approximately £1,370 per year. 
From this it is evident that the company could well afford to 
allow the consumer as much as 10 per cent. on his accounts, 
which would mean an annual saving to the consumer of £722 
and £648 to the power company. ‘Ihe initial cost of the three 
compensators which the consumer has to bear would probably 
be about £600, so that he would get this paid off after the first 
year, and his investment would produce in future years an 
interest of over 100 per cent. If this allowance is made to the 
consumer both he and the supply company benefit largely, and 


no one is really out of pocket. — . 
In some places on the Continent current is charged for on 


the basis of the kilovolt-amperes consumed, and in such a case 
the consumer reaps all the benefit. although the power com- 
pany does not really lose, as the kilovolt-amperes set free can 
be re-sold to othercustomers. The following figures are actual 
readings taken on a 250 B.H.P. motor with a Brown, Boveri 


US -Chanee-over switch to switch 
motor over from its starter to the compensato 


=Interlocking magnet on the main motor switch. 


conjunction with it. In some cases the slip 
is as much as doubled, and this might make à 
very appreciable difference to the ful Hose 
speed of the motor, though such à large 
increase in the percentage slip would prod: 
ably only occur in the case of large motors 
and when the normal slip is low. __ 

The author would like to take this oppor 
tunity of thanking Messrs. Brown, Bover 
for the assistance they have given him in the preparation © 
this article and for the loan of the photographs rep uced 


above. 
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BOARD OF TRADE REPORT ON THE CENTRAL 
LONDON RAILWAY ACCIDENT. 


. We give below the substance of the report of Major J. W. 
Pringle, R.E., to the Board of Trade on the collision, which 
took place on September 30th at Shepherd's Bush Station, 0D 
the Central London Railway. An east-bound passenger tram 
was standing at the up-platform, when a following train struc k 
it. The stationary train was driven forward 10 or 12 vds. 
and some damage was done to the two cars which came IP 
contact, but no wheels were derailed. The motorman of the 
first train and a conductor, as well as 12 passengers, suffer 
from cuts or bruises, or the effects of shock ; but none of the 
injuries were of a serious character. Each train consisted 0 
five eight-wheeled bogie cars, the front and rear vehicle 1n €3€ 
case being equipped with electric motors, the three centre fam 
without. Both trains were fitted throughout with the West- 
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least, he altogether forgot the first train. However this may be, he sub- 
sequently broke the seal of the release lock-box for instrument (D) and 
drew off the inner home signal also. Both home signals were evidently 
simultancously showing a green light for some little time. When the 


aper Mils W=: i i i with all eels blocked. The | he remounted the footplate, and drew forward cautiously into the station. 
font i een d iid I wh He informed the signalman what had happencd, and returned to the 
LL E TARE CU nent we 8 . : TAE train. Before he had received the signal from the guard to proceed, the 
ily Com pac vr , The section of tube railway concerned in this collision is from Wood- | collision took place. Owing to the large number of passengers on the 
med by ttes: lane to Shepherd's Bush stations, a distance of about 970 yds. The platform, the delay at the station appears to have been somewhat longer 
di RA ` trains travelled on the east-bound or up track, which for nearly the whole than usual. Langhorne, the driver of the second train, states that the 
G distance is carried in a separate tube. The signal-box at Shepherd's repeater of the inner home signal was at danger when he passed it. But 
Bush is situated at tke east end of the up platform, and the positions of | on coming into view of the signal itself he saw that it showed a green 
Cox e, the relative signals, &c., are as follows: Wood-lane, starting signal, light, and therefore released his brake and ran forward. Owing to the 
(HW Wit 966 yds. W.; Shcepherd’s Bush, outer home signal, 650 yes. W. ; TC- | reverse curvature approaching Shepherd's Bush, and to his position on 
Jj fas peater for inner home signal, 452 yds. W. ; Inner home signal, 201 yds. W. | the left of the footplate, he did not see the two red tail lights of the train 
"EB west end of up platform, point of collision, 108 yds. W.; up starting standing at the platform until within from one-and-a-half to two cars’ 
N Wir signal, nil. All these signals, except the starting signal at Wood-lane, lengths of them—75 ft. to 100 ft. He estimates that his speed at the 
TS Jar are in the tube. Between Holland Park and Wood-lane stations this | moment was about 10 miles an hour. He immediately let go the “ dead 
7 tube railway is worked on the “ lock and block " system with Spagno- man's " handle, and the air brake was applied with full force. But he 
letti's electric interlocking apparatus, and has been worked on this | was unable to avoid the collision, and the stationary train was driven 
Cis. system since the line was opened to traffic in 1900. forward by the blow about a car's length. I believe that Langhorne 
Lae} The section of road between the starting signals at Wood-lanc and | acted as promptly as possible in the circumstances, but his speed must, 
pa. Wo Shepherd's Bush respectively is divided into three " blocks," by the | I think, have exceeded his estimate. I do not hold either Langhorne or 
| ‘ems outer and inner home signals for Shepherd's Bush. The interlocking | Wakelin in any way responsible for this accident. It was caused entirely 
Db) arrangements are such that the starting signal lever at Wood-lane is kept | by signalman Broom's incautious and stupid misuse of the electrical 
TN: m locked, until it is electrically released by the signalman at. Shepherd's | locking apparatus. Broom has been in the company's service for 13 
(de Bush using a plunger on a special instrument (A). This he is unable to | years as signalman. He came on duty on September 30th as 5:20 a.m., 
EY "rs do until the preceding train on the same line has pessed over a treadle | and had been off duty from 3 p.m. the previous day. During the past 
P 123 yds. in advance of the outer bome signal. The outer home and inner year, the company have been replacing the old method of “ lock and 
ngof then. home signals are worked by mechanical levers from Shepherd's Bush | block " working on this tube railway by automatic signalling with track 
ps, be al te signal-box. In both Cases there is similar electrical locking, which the | circuit work. I am informed that the last remaining section— Holland 
ailing atte signalman at Shepherd’s Bush has to release for himself, by using plungers Park to Wood-lane—will be completed in a month's time. In the 
m on two separate instruments (C) and (D) respectively. The treadles | circumstances no more necd be said than that an accident of this de- 
a which a train has to operate in order to free these instruments are situated | scription shows that “ lock and block " working in itself does not afford 
le mat * 93 yds. and 89 yds. in advance of the inner home and starting signals | the security necessary for this kind of traffic. 4 
le stare 2 respectively for Shepherd's Bush. "These treadles not infrequently fail 
voii to release electrically the special instruments, and to mect such failures 
M + in operation, lock-boxes are provided in the signal-box. The signelman 
UN is permitted to break a paper covering and obtain a release for the instru- l 
fi this Tr. en concerned, by sanipulating a spring. The stationmaster alone is NEW BOOKS AND NEW EDITIONS. —copyrigh? 
ate #2 authorised to replace the paper coverings, which are used to seal lock- Copies of the new books mentioned below can be obtained post free from Tug Eigc- 
boxes, and has special papers for the purpose in his charge. Owing to | sud Ofte on payment ot IM pricey er na parente, Wea eair la 
iteh Fa | reverse curvature at the western approach to Shepherd's Bush &tation, | $ specify the number when sending remittance. ' 
the yH- the view obtainable of a train standing at the up platform is much rc- l i gs . 
eda stricted. All the signals are fitted with train stops, and the trains with a Correction. —Referring to No. 87 in this ist (p. 108, Oct, 24 issue), 
s tripcocks, so that if a train passes any signal in the danger position, the Wonders of Modern Electricity is an English book, price 2s. net, and 
ma continuous brake is automatically applied, and the train brought to a | not an American book, price 3s. 6d.. as previously stated. 
uid e standstill. | 
loe After considering the evidence the report continues : The cause of this 88. “ Text Book of Physics." By J. H. Poynting and Sir J. J. Thom- 
uit collision is fully explained in the statement made by Broom, thesignalman | son. 10s. 6d. 
mee at Shepherd's Bush. He made a series of blunders in signalling, and 89. “ Mechanics of Particles and Rigid Bodies.” By J. Prescott. 
me: admits full responsibility for the accident. The first train left Wood- | 12s. 6d. net. 
de lane Station at 7:5 a.m., and in due course released the special instrument 91. “ Electric Lighting ; a Practical Guide to the Wiring of Houses, 
(A) in Shepherd’s Bush signal-box, when it passed over the electrical | &c." By A. H. Avery. 2s. net. 
" treadle in advance of the outer home signal. It was“ cleared back " by 92. ‘ Chemistry, Inorganic and Organic; with Experiments.” By 
ld 9 Broom at 7:6} a.m., vide evidence of the signalman at Wood-lane. Before | C. L. Bloxam. 10th edition, rewritten and revised. 21s. net. 
kad clearing this train Broom had to replace his outer home signal at danger. 93. “ Modern Technical Drawing." By G. Ellis. 5s. net. 
UE In doing this he made his first mistake, by replacing at danger the inner 94. ** Fowler's Mechanics’ and Machinists’ Pocket Book and Diary," 
s home signal also, before the first train had worked the treadle in advance | 1914. 6d. net. (8d.) 
23 of that signal. The second train was offered him from Wood-lane, was 95. " Investigations of Detonators and Electric Detonitors." By 
pe G* duly accepted, and left Wood.lane at 7:7 a.m. Broom states that he | Hall and Howell. 1s. 6d. (ls. 8d.) 
jn discovered his mistake, when he proceeded to free the lock on the starting 96. “ Elementary Theory of Alternate-current Working." By Capt. 
WEE signal at Wood-lane, by plunging on his instrument (A) Without | G. L. Hall, R.E. 3s. 6d. net. 
un assuring himself, he hastily concluded that tho first train hzd no* passed 97. “ A Text Book of Elementary Statics.” By R.S. Heath. 4s. 6d. 
pe the inner home signal, when he had inadvertently put it to danger, and 98. “ Critical Study of Spectral Series." Part III.: ‘The Atomic 
pic was waiting at the signal for permission to proceed. He could not give | Weight Term and its Import in the Constitution of Spectra." By W. M. 
a it permission to come forward by lowering the signal, until the electrical | Hicks. 4s. 6d. net. 
lock on the signal lever was released. He now made his second blunder. 99. “ Handcraft in Wood and Metal" By Hooper and Shirley. 
m To release the electrical lock it was necessary for him to break a paper | 7s. 6d. net. | 
iw seal over the lock-box for instrument (D) and press a spring enclosed. 100. “ Recent Physical Research.” By David Owen. 3s. 6d. net. 
"T He was hurried and probably confused, and released the lock on his 101.* “ Computing Tables and Mathematical Formule for Schools and 
y instrument (C) instead of (D). The lever for the outer home signal, | Colleges." By E. H. Barker. 85e. (3s. 6d.). 
p^ instead of the inner home signal was thereby released. He did not 102.* “ Text Book on Highway Engineering." By Blanchard and 
bs discover this mistake until after he had pulled over lever No. 26, and | Drowne. $4.75 (19s. 6d.). 
lowered the outer home, instead of the inner home signal. Some little 103.* “ Shop and Foundry Management." By S. Dean. $2.60 (113.). 
time in fact must have elapsed before he did discover the mistake, for it is 104. “ Lectures on Medical Electricity to Nurses; an Illustrated 
given in evidence by signalman Leggett that the second train was" cleared | Manual" By J. Delpratt Harris. 2s. 6d. net. 
ga back " to him at 7:84 a.m., and that a third train was accepted by Broom, 105. “ Electro-thermal Methods of Iron and Steel Production." By 
and afterwards refused on the telephone. It appears that for a time, at | J. B. C. Kershaw. 8s. 6d. net. 
106.* ** Electrolytic Method of Preventing Corrosion of [ron and Steel.” 


By Clement and Walker. 
107.* * Portable Electric Mine Lamps.” By H. H. Clark. 


108.* * Cold Junction Corrections for Thermocouples.” By P. D. 


i first train arrived at the platform Broom spoke to the driver. Wakelin, | Foote. 
He then appears to have fully realised the situation, and hastened to place 109. “ A Laboratory Manual in Physics.” By N. H. Black. Is. 6d. 
He was too late to stop the second train, | nct. 
110. “ Handbook of Technical Instruction for Wireless Telegraphists." 


both home signals at danger. 


and the collision occurred. 
Wakelin, the driver of the first train, has described in his evidence 


that after passing the outer home signal he found the repeater for the 
inner home showing a green light, and also the inner home signal itself, 
when he first caught sight of it. When he was within a car's length 
of it, the signal was put to danger. ‘He tried immediately to stop 
the train by applying the continuous brake, but ran past the signal. 
and the tripcock on his train, therefore, came into contact with the 


By J. C. Hawkhead. — 3s. 6d. net. 
111. “Constructive Text Book of Practical Methem»*ies. 
Marsh. Vol. H., Technical Algebra. Part [. 8s. 6d. net. 
112. * Marsh's Mathematics Workbook," By H. W. Mersh. 3s. net. 
113. “ A Treatise on Chemistry.” By Sir H. E. Roscoe and C. 
Schorlemmer. Vol. Il., The Metals. New edit. 30s. n^. 
114. “ Signalling: Morse Code, Semaphore, Lamp, Cipher, &c." 


By H. W. 


Is, 


train stop. He had to get down on to the track to reset the tripcock in | net. 
order to release the continuous brake. Whilst standing on the track he 115. “ Practical Science for Engineering Students." By H. Stanley. 
So ' 3s. net. 


was in & position to see that the platform line before him was clear. 
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REVIEWERS AND REVIEWED. 


The subject of reviews is one that is periodically raised 
in our correspondence columns. In this respect we are not 
alone ; for our contemporaries suffer in like manner. The 
subject is therefore one on which we may, perhaps, be 
permitted to say a few words. 

We think it will be agreed that a review is primarily 
written for the prospective reader ot the work in question ; 
though in a secondary degree it is written for the benefit 
of the author, so that any future edition of the work may be 
improved. Nevertheless the author is entitled to considera- 
tion. Now, experience extending over a number of years 
has led us to the conclusion that the author is often a verv 
sensitive being. As a contributor put it last week, nomin- 
ally he asks for criticism and is then annoyed when he gets 
it. Actually he prefers praise to criticism, which is quite 
natural; but unfortunately it is not always possible to 
praise, and even the reviews of works by well-known authors 
frequently contain adverse criticism. Now, there is nothing 
simpler than to write a review which is merely commenda- 
tory in character. It gives no offence ; indeed, it pleases 
the author, and the reviewer is not troubled; but what 
about the prospective reader? The latter has a right to 
know whether a book is all it should be, and whether it will 
pay him to expend his half-guinea, or whatever the price 
may be. If it were not for the reader, we confess that we 
should have much more sympathy for the author. The 
work has probably entailed a great deal of time, laboriously 
spent, and a book has been turned out, which, in the 
author's opinion, is excellent, if not perfect. Af.-er spending 
all his spare moments, which he would have preferred to 
spend in other ways, in producing this labour of love. with 
perhaps the hope of a little gain, the author forwards the 
product to the technical Press, and awaits the verdiz:. The 
critic, on the other hand, spends some evenings in an amm- 
chair by the fire perusing the book, and in as many days 4 
the author has perhaps taken years forms an advere 
opinion. He proceeds to write a review to which the 
author takes exception, and then perhaps follows a corre 
spondence in the columns of the teclinical journal in which 
the review has appeared. That is the author's view, but 
In passing, we mav be permitted to sav that reviewing 15 
even more a labour of love than authorship, and consequently 
the author should not be altogether surprised if a reviewer 55 
also somewhat sensitive and objects to having to defen 
himself for having written a careful review at some ! 
convenience to himself, 

In any well conducted journal we do not think authors 
have much reason to complain of the reviews that are 
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task. In a letter which we published a fortnight ago by REVIEWS 
Mr. W. PERREN Maycock, the idea 2s to be advocated (Coples of the undermentioned works can be had from Tas ErgcrRicran Offices, pos 
ree, on t is ice, addin . fo i 2s. Ad 
that both books and reviews should be written on the PE a Ee E a re d published under 
co-operative principle ; that there should be at least three | | 
cti oretical, and literary experience | Electricity and Its Practical Applications. By Pror. Maanvs 
iss with practical, the ) pe MacLEAN, D.Sc. (London: Blackie & Son). Pp. xiv.+492. 
respcetively for writing one book, and that such books. 10s. 6d. net. 
This is intended as a first-year text-book of Electrical Engi- ` 


whcn written, should be submitted to two or three men 
having different points of view, and that their combined neering. The reader is assumed to have no previous knowledge 
a . . W d lv of the subject. The early chapters are very similar to the 
opinions should be given as a Dau ee ee majority of elementary text-books of electricity and mag- 
remark that, however well co-operative authorship may | netism, and the author states in the preface that the treatment 
work (and of this in general we have our doubts), co- | is based on Deschanel’s well-known “ Natural Philosophy,” 
opcrative reviewing would be altogether out of the question. and that many of the illustrations and portions of os text 
ls isdown-a muimbercot Donte Shieh have been, by permission, taken from that treatise. Some of 
Mis MAVCOCK: Ago puts i i p the subjects dealt with in the latter part of the book have been 
should constitute the essentials of a review, and concludes adapted from articles in “ Modern Electric Practice ” which 
by stating that the literary merits of. à book and the quality 


Prof. Maclean edited. 
of its illustrations should be given most attention by the Chapters I. and II. deal with the fundamental phenomena 
With this idea we are by no means in complete 


of electrificat:on, conductors and non-conducters, positive 
i ; and negative electricity, electrostatic induction, gold-leaf 
agreement. In technical work technical matter should be electroscope &c. The third chapter will prove a difficult one - 
sound, apart from all questions of literary style. The]|to the elementary student. It deals with the quantitative 
illustrations and literary merit will count for nothing if | laws of electrostatics, and seems, in parts, to be quite out of 
the technical descriptions and discussions are unsatisfactory. 
The fact is tha* the production must be considered as a 


reviewer. 


keeping with the elementary character of the rest of the book. 
One is hardly prepared to find paragraphs explaining line and 
surface integrals on p. 22 of a first-year course of electrical 
engineering, and we fear that the average first-year evening 
student is likely to have his embryonic love for the subject 
considerably damped by an attempt to master this page. The 
statement, "suppose this to be expressible as d. g(r) where 
q(r) denotes a function ofr” savours too much of higher mathe- 
matics and the subject of potential should have been approached 
in a simpler if less general way. Chapters IV. and V. deal 
with frictional and Wimshurst machines, sparks, glow dis- 
charge and electric wind. Chapter VI. is devoted to conden- 
sers, a subject of increasing importance.. This section con- 
cludes with a chapter on atmospheric electricity. Then 
follow chapters on magnetism, primary batteries, electrolysis 
and electro-plating. Electromagnetism and units are dealt 
with very clearly in Chapter XI. Two chapters are then 
devoted to ammeters, voltmeters, wattmeters and energy 
meters. Chapter XIV. deals with electromotive force and 
resistance, Wheatstone’s bridge, Kelvin’s bridge, ohmmeters 
&c. The next chapter is on electromagnetic induction and the 
Ruhmkorff coil and as an application of the latter, the passage 
of electricity through gases. Then follow chapters on mag: 
netic measurements, hysteresis &c., storage batteries, arc and 
incandescent lamps, electric mains and distribution. The 
final section deals with dynamos and motors, starters and 
controllers. An appendix contains a summary of the electric 
and magnetic units and their dimensions and tables of useful 
A number of exercise questions and answers are 


whole. 
A point that is occasionally raised and one that no doubt 


is important is the signing of reviews. Mr. KENELM Epa- 
CUMBE, in a letter in our correspondence columns some little 
time back, remarked that an unsigned review, whether 
favourable or unfavourable, was a stab in the back, and that 
all reviews should be signed. At one time we were inclined 
to take the same view, but further experience has led us to a 
modified opinion. We think it preferable to give a certain 
number of signed reviews as some guarantee of the standing 
of the reviewers to whom books received by THE ELECTRICIAN 
are sent, but we feel that it would be a mistake, and that 
it is altogether unnecessary, to have all reviews signed. 
Some writers feel that they cannot criticise as freely as 
they would, or in the way that they should criticise, if 
they are obliged to sign the review. On that account 
anonymity 1s sometimes preferable. 

It is not every author that is docile, and the reviewer 
has a right to be protected from needless invective. On the 
other hand,if a review is not signed it is the editor who 
suffers. That is not an aspect of the case that has troubled 
us very much, though we must confess that at times we 
have received effusions of quite an astonishing kind from 
authors of the type who, no doubt, assume either that the 
reviewer has a personal antipathy to the author concerned, 
or that the antipathy is borne bv ourselves, and that we have 
sent the book to one of the author's personal enemies in 
consequence. Asa matter of fact, a few moments reflection 
would show that, as a rule, we are not likelv to be sufficiently 


constants. 


added. 


The statement on p. 222 that * there is no dynamo machinery 
built to-day witli frequencies above 100 periods " is rather too 
sweeping. The table of efficiencies of the best known illumin- 
ants on p. 293 omits one of the most common, viz., the gas 
mantle. The melting point of tungsten is given as 3,2007C. on 
p. 253 and as 2,900?C. on p. 279. The coloured frontispiece 
representing a collection of verv beautiful Geissler tubes is a 
little bit out of keeping with the title of the book. 

The book is well got up, the type and diagrams being very 
clear. With theexceptions to which we have drawn attention it 
is simplv and clearly written, and can be safely recommended 
to the elementary student of electrical engineering. 


cnemies) to be able to pursue such a course, and if we 
were we should avoid it. The questioning of a review G. W.O.H. 
by an author is a course which seldom leads to satisfaction 
on the part of the author, except in the case of fact, and 
therefore it would be better if the author would accept the 


idea that his work has reccived fair treatment, and that the 


review is free from prejudice. 


Manual of Wireless Telegraphy and Telephony. By A. F. Corr1vs 
Third edition. (New York : Wiley & Sons; London: Chapman 


& Hall.) Pp. xv.4-300. 6s. 6d. net. 
In plan and outlook the book remains much the same as In 
its first edition (1906), but in matters of detail it is brought up 
to date by unsparing omission of out-of-date material and the 
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more detailed sources of information. The chapter on wireless. 
telephony deals with Fessenden's work on the subject and 
other systems, and the author considers that there is scope for 
its use in connection with marine work. 

The book concludes with several useful reference tables, and 
we will only say that those who have the previous editions will 
be repaid by getting this one, and those who have not cannot 


do better than start now. 


insertion of new. To justify the extended title there is included 
a chapter on the arc method of wireless telephony—a subject 
not treated in the first edition. For these reasons the book is 
now nearly 30 per cent. larger than when it first appeared. 

The book remains a very clear statement of the essentials of 
wireless telegraphy regarded from the point of view of the 
amateur and the operator of small sets. Of course, we do not 
expect to find that every piece of apparatus of every '' system ” 
is described. The author in fact devotes most of his space to 
the full description of a sort of average “system.” The 
characteristic features of some of the principal wireless com- 
panies’ apparatus are described either in passim or in a chapter 
specially set aside for the different makes of equipment. There 
is no description at all of large plant. 

The book is very suitable for the wireless telegraph operator, 
and there is a new chapter in this edition specially written for 


him and full of hints likely to be useful in the telegraph cabin. 
W. H. E. 


The Practical Telephone Handbook and Guide to the Telephonic 
Exchange. By J.Poorr. Fifth edition. Revised and enlarged. 


(London: Whittaker & Co.) Pp. xix.+624. 6s. net. 

This well-known and popular work has now reached its fifth 
edition. Containing, as it does, over 500 pages and 535 illus- 
trations, itis a perfect encyclopedia on everything appertaining 
to telephony, and therefore this new edition is welcome and 
useful to all. Not only to the telephone student but to the 
engineer and the commercial man it is a mine of practical 
information ; it does not, of course, profess to give specialised 
information in all the numerous branches of telephony, but it 
refers one to where such information can be obtained, this being 
one of its most useful points, and as regards price and general 
get-up, it is really wonderful that it can be published at such a 
low price which brings it within the reach of all connected with 
telephony. 

To show how the book covers practically every branch, it 
may be mentioned that there is a chapter devoted to miscel- 
laneous applications, such as the electrophone, fire alarms, 
military and naval uses, tramway telephones, the telegraphone, 
the telautograph and writing telegraphs; whilst automatic 
call boxes, mercury-vapour lamp relays, mercury arc rectifiers 
and various other miscellaneous applications are all more or 
less described. 

To come to telephony proper, the beginning of the book deals 
with the usual information on elementary electricity as con- 
nected with telephones, passing on to chapters dealing with the 
usual types of primary and secondary batteries, a short his- 
torical sketch and their descriptions of the various apparatus 
employed, receivers, transmitters, switchboards, inter-com- 
munication telephones, exchanges covering magnets, common 
battery and automatics, junction-line working and party lines 
which, although they have not yet come into use in this country 
as they have in the States, are still well worthy of attention for 
not very busy lines, as the author very justly remarks. Traffic 
statistics also have a chapter devoted to them, pointing out 
their great usefulness if properly collected. The author then 
takes the reader on to aerial-line construction and underground 
work, which are fairlv fully treated, but the information is of 
more use to the student than to the fully fledged engineer, who, 
of course, has the Post Office Technical Instructions at his 
disposal. "This section finishes up with a short paragraph on 
electrolysis of cable sheathings, ard the author rightly points 
out that the only way to prevent this is by the careful bonding 
of the lead sheathings ard of the iron pipes where used and the 
earthing of same at the proper places. This latter is vital, for 
if the earthing is done at the wrong place it may actually cause 
electrolvsis by attracting stray currents. The chapter on 
load ng deals with Pupin's coils, whilst continuous loading 1s 
mentioned in connection with submarine cables, but it is, of 

Immediately upon a train coming to a standstill in a section, the 


course. also in use on land cables. 

Special exchange systems include the divided board and | guard should he instructed to place one of these lights on the ballast. oF 
transfer systems, as also the call-wire board which is now | in some suitable position, and set fire to it. I think that an illumination 
of this description could hardly fail at night time to attract the attentio 


ancient history; a good general description is given of the HUNE ERN a RE PEN 
“4 ] : : . N Qi ; E ny emen on an approaching train. oreover, in Cas i . 
Strow ger automatic exchange and the Siemens tvpe IS men the flare lights would be useful to provide illumination for salvage pur 
tioned, but this is a big subject, and readers are referred to other ! poses. ‘The use of flare lights has been recommended in reporte upor 


BOARD OF TRADE REPORT ON THE AISGILL 
ACCIDENT. 


Major J. W. Pringle's Report to the Board of Trade on the 
collision between two Scotch expresses at Aisgill on the Midland 
Railway on September 2nd has now been issued as a Blue 
Book [Cd. 7153]. It will be remembered that as a result of this 
accident 16 passengers were killed and 38 injured, and that 
the horrors were much accentuated by the fire that broke out. 


After a short account of the accident some very voluminous conclu- 
sions arc given from which we take the following extracts. The subjects 
dealt with are the principles of block working ; circumstances of secondary 
consideration such as the train load, the coal vse1 and regulations with 
regard to oiling; the bearing of th^ rules relating to the operation of the 
home signal when the starting signal is at danger, the stoppage of a 
train due to accident or failure, the conduct of tr e enginemen of the second 
express and the conduct of the enginemen of the first express after they 
became aware of the approach of the second train on the situation. 

Under the heading ** Recommendations for increasing safety conditions 
of working," the following remarks are made :— 

The suggestions received for preventing the passing of signals at danger 
have been very numerous, but none of them is novel in principle. Cab 
signalling in a variety of forms and devices is the most radical change 
recommended. This method, whereby outdoor signals are altogether 
replaced, or merely repeated, by miniature signals on the engine, is wel 
known. Trials have been made of a number of such systems from time 
to time during the past 10 years. The mechanism in most is very in- 
genious and highly complicated. The present excellent system of out- 
door mechanical signalling is the result of many years of trial and error. 
At the present moment it remains to be scen whether this existing method 
cannot be supplemented in some way to provide additional safety. Some 
form of automatic train stop is necessary. On the Underground tube 
railways of London an arrangement has been in use since the initiation 
of electrical working in 1906. It consists of a “ train stop ” fixed on the 
ground alongside each signal. The “ stop” is brought into an upright 
position when danger is indicated, and comes into contact with a stop 
cock carried on the train, thereby causing a valve on the train pipe to 
opened, and the train to be automatically brought to a stand bv the 
operation of the continuous brake. The arrangement is very suitable 
for an omnibus service at moderate specds, especially where all the trains 
are fitted with the continuous brake, but there are difficulties when other 
conditions prevail, as on steam-worked railways. It involves spec 
fittings to all locomotives, as well as to outdoor signals. I do not thin 
the device has been adequately tried by steam railways. Great accuracy 
in regard to gauge is necessary with these train stops. Whether such 
accuracy can be obtained when train stops are worked mechanically at 
considerable distances remains to be determined. Where electrical or 
other power is available the maintenance of gauge should not be a diffi 
cult matter. It is certainly a device which railway companies should 
unite in experimenting with more fully. and should adopt if found to 
reliable and practical at high speeds, It would certainly very adequate y 
meet the demand for gc ditional safety. In the first instance, ^ stops | 
would be necessary only at signal posts which define the boundary © 
block sections. In the meantime, and pending the acceptance of some 
satisfactory automatic control, I think it would be possible to introduce 
at all signal-boxes, at all events on main-line and express routes, an 
arrangement whereby one or more detonators can be placed upon the 
rail by the operation of a lever in the signal-box. An audible warning 
could thereby be given to enginemen when necessarv, before the despate 
of the special bell signal for a train running away in the right director. 
The position selected for the detonators would require special considera- 
tion in each case. 

A large number of suggestions have been received with regard to the 
protection of a train standing in a block section. Some simpler. more 
speedy and less laborious method of protecting a train than that pr? 
vided by Rule 217 (a) (relating to sending the guard back) is clearly 
necessary. [ recommend that each guard's van should be furnishe 
with coloured flare lights, such as are in use upon American railways- 
These burn for a considerable period and light up a large tract of e 
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other accidents by. the inspecting officers of the Board of Trade. The 
question of providing a warning suitable for use in daylight is more 
difficult. An audible warning would appear to be preferable. A sug- 
gestion has been made for the use of a signal bomb, such as is generally 
employed by coastguards for summoning lifeboat and life-saving rocket 
companies. In country districts it is possible that the explosion of a 
number of bombs of this description might serve the purpos». but I do 
not think the sound would always be recognisable as a warning signal 
in manufacturing and mining districts. Where the number of tracks is 


numerous, or other railways are adjacent, there would be risk of con- 
I am not prepared. therefore, definitely 


fusion and unnecessary delay. 

to recommend this suggestion. The use of a flare light would not obviate 
the necessity for Rule 217 (a). But it would limit the us? of the rule, at 
all events at night time, to cases where it was known that the stoppage 
would be of considerable duration. 

One of the most difficult points to determine in this case is the origin 
of the outbreak of fire. The evidence bearing on the point is, as might 
be expected in such distressing circumstances, conflicting. But after 
studying the statements made both by passengers and railway men, and 
allowing for their different points of view— some on the east side of the 
track and others on the west—and for apparent discrepancies due to 
varying estimates of the lapse of time, certain facts emerge which appear 
to me to be reliable, The collision was followed by a big flash— a 
huge flare." I gather this from the accounts given by guard Donnelly 
and Capt. Hill. Of the five persons on the ground at the moment of 
collision, the first named, with fireman Metcalf, were nearest to the actual 
point. Capt. Hill was an occupant of the front compartment of the 
wrecked coach. The gas lamps in this coach were extinguished simul- 
tancously with the collision, and an illumination in the immediate vicinity 
of the vehicle would certainly b: more noticeable to onc in darkness than 
it would be to other passengers who occupied places in carriages further 
away, where the lights were not extinguished by the collision. It was 
onlv in the two rear vehicles that the lights were put out by the collision. 
Other witnesses (Miss Clarke and Metcalf) saw red ash and burning cinders 
fly from the engine when it struck the first express. Caudle agrees that 
it is probable that there was a discharge from the ashpan, as the damper 
was up when the collision took place. Subsequently, as other persons 
arrived at the immediate scene of the wreckage, from two to 10 minutes 
after the shock, fires were observed. Caudle speaks of splintered wood- 
work smouldering in several places, and a small tlame like gas burning in 
front of where his engine stood buried in the wreckage. Capt. Hill 
speaks of a gas jet, the flame of which was striking the floor of the car- 
riage ; Nicholson of a fire on the level of the floor of the carriage amongst 
the mass of crushed baggage and contents of the van, which were piled 
in confusion in front of the buffers of the engine. 
speaks in the same terms. Mr. Drake saw dress material or cloth burning 
under the floor, and further signs of fire amongst the broken timber above 
the floor level, as well as in the roof. 

During this first period of eight to 10 minutes these evidences o^ fire 
were seen by observers on the off side, but not by those who were on the 
near side of the carriage. Extinguishers were brought forward and used 
against these small fires, in the first instance on the off side, and with 
wonderful effect. All are agreed that the fires or flames observable were 
apparently entirely quenched, and nothing but blackness and smoke 
remained. So much so that no further thought appears to have been 
paid to the possibility of further danger from fire, and all efforts were 
bent upon rescuing the unfortunate passengers who were imprisoned in 
the débris and seen to be alive. 
elapsed. A growing illumination then seems to have warned the workers 
that the fire, thought to be dead, was alive, and was gaining strength 
with alarming rapidity. Extinguishers were again brought into play 
from both sides, but the fire caught the roof, and, fanned by the wind, 
which now made itself felt, soon became an unconquerable furnace. 
About 3:40 efforts were mainly directed on the off side to checking the 
flames at the particular point where the rescuers were engaged. Five 
minutes later it was no longer possible to approach the wrecked carriage, 
and the flames were sweeping along the roof of one of the sleeping cars. 
It had not been found possible to uncouple this car, though but little 
damaged, when the first seven vehicles were drawn away. Witnesses 
are clearly divided in their views upon the origin of the fire. The 
railwaymen are practically unanimous that no gas jets were seen or 
heard; driver Caudle alone amongst them states that the small flame 
observed was like gas. They feel certain that the fire was caused by live 
ash thrown from the engine amongst the baggage and wreckage, which 
broke into flame at various points. This opinion is supported by two 
passengers, Miss Clarke and Mr. Thomas, who alone were on the ground 
when the collision took place, but viewed the scene from the near side. 
Capts. Hill and Jotham. Messrs. Drake, Brander and Maley are equally 
positive that gas was the cause. The two first, I think, ascribe the out- 
break of the first fire or fires on or about the floor level to burning gas, 
whilst the last three, who saw no flames or jets of gas at the outset, 
attribute the later fire in the roof of the carriave to the same cause. 
There was, from all accounts, a distinct and considerable interval of time 
between the quenching of the first flames observed and the second out- 
break. A continuous escape of gas would, therefore, it appears to me, 
have been noticeable to the sense of smell, and not one of the witnesses 
remembers to have smelt gas. Moreover, gas could never at any time 
have been burning above floor level, for all the gaspipe connections above 
floor level were severed at the moment of collision. 

The opinion I have formed on this point of origin is that a quantity 
of gas escaping from the cylinders did ignite immediately after the col. 
lision. It is, I think, quite possible that this tlash of gas, which possibly 


lasted some seconds, set fire to some of the surrounding intlammable 


Attendant Fisher 


Possibly another 15 minutes then. 
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material, such as cloth and so forth, which Mr. Drake describes as having 
seen burning, and as having pulled away from under the flooring. It is. 

possible, also, that gas jets may have been set alight under the floor, but. 

if this gas issued direct from the cylinders the supply must have been 

exhausted long before 10 minutes had elapsed, and before any of the 

passengers could have observed it burning. The fires ignited by gas. 
flashing or burning were extinguished in the manner described by wit- 

nesses. A more serious but less noticeable source of fire existed, I think, 

in the live ash thrown from the engine amongst the baggage and splinters. 
of wood which were piled and massed in confusion in front of the engine 

as it drove into the passenger coach. This live fire, I think, smouldered, 
perhaps hidden from sight, and gradually attained strength amongst the 

wreckage round and below the smoke-box of the engine, where the tem- 

perature must have been very considerable, until, reaching the roof, it 

burst into violent flames. The wooden roof, which rested on the chimney 
of the engine, must have been ready to take fire with small provocation. 

I conclude that the more serious outbreak of fire arose, not so much from 
the ignition of gas, which I think caused the first visible appearance of 
fire, but from the contents of the ashpsn and the heat radiated from the 
engine, which was buried, practically, in the wreck age. 

As regards the relative advantages of gas and electricity as iluminants 
for railway carriages, the case for gas as a standard illuminant is not 
bettered by the circumstances attending this accident. Gas escaped 
from the cylinders under two of the wrecked carriages and ignited. 

In the accompanying Table I. will be found a statement of all the 
accidents inquired into by the Board of Trade during the past 15 years, 
in which the wreckage caught fire. There have been altogether 13 cases, 
including Aisgill. It will be noted that five have occurred since the acci- 
dent at Hawes Junction. As danger only from electric lighting circuits. 
upon steam railwavs is being considered, two of these cases, which 


occurred upon an electrical railway, owing to arcing of high-pressure 
In one instance (Cud worth) 


conductors, need not be taken into account. 
Of the 10 remaining, fire was attri- 


the origin of the fire was doubtful. 
buted solely to the engine in two instances; to gas in six cases; and in 


two cases to both gas and engine causes. It will be difficult to deny from 
this evidence that, so far as danger from fire is concerned, gas is less 
desirable as an illuminant than electricity. 

In February, 1911, the Board of Trade wrote to the railway companies 
severally on the subject of the illumination of railway carriages, pointing 
out that from the point of view of safety electricity was materially pre- 
ferable to gas. The replies received showed that most of the large com- 
panies did not contemplate the adoption of electricity as the standard 
illuminant, but that attention was being given to the suggestions made 
in the report upon the Hawes Junction accident, for minimising the risk 
of danger from the use of gas. In January, 1913, consequent upon Sir 
Arthur Yorke's report upon the Ditton Junction accident, the Board 
brought his recommendation, that electricity should be substituted for 
gas on all main-line trains, to the notice of the railway companies, and 
asked what action they proposed to take in the matter. The replies 
showed some change of attitude in the desired direction. Five of the 


large companies stated that they did not propose to adopt electricity for 
new stock, except for particular classes, such as restaurant and sleeping 
cars ; five others stated that they had decided to use electricity in all or 
nearly all new stock for main-line service; two had no decided policy ; 
and two others, besides fitting all new stock for electricity, were refitting. 
old gas-lighted stock with electrical arrangements. A number of the 
smaller companies replied that all stock was lighted by electricity. 
Tables 1I. and III. give statistics regarding the number and relative 
percentages of gas and electrically lighted stock on 16 of the principal 
railways in the United Kingdom on December 31, 1910, and August 31, 
1913. These include restaurant and sleeping cars. It will be seen that. 
the number of gas-lighted vehicles has decresaed from 41,474 to 40,536 ; 
whilst those electrically lighted have increased from 10,808 to 11,906. 
The relative percentages vary from 76-0 to 74-7, and from 19-8 to 21-9. 
On grounds of safety gas is being steadily replaced by electricity on 
Indian railways. This is illustrated by the following comparative 


Statement :— 


t 


Vehicles | Total Percentage | Percentage 


Vehicles 
Year. fitted fitted for number of fitted for | fitted for 
for gas. | electricity. vehicles, | ^ gas. electricity. 
1909. cds 8.076 4 , 8.080 ^ 9905 | 005 
LOO 5 vere: 10.677 2,172 | 12.8409 83-10 © 16-90 
LT REUS 9.0012. | 18,355 72:69 2731 


13,343 


Time has not allowed of obtaining figures illustrative of the practice 
upon foreign railways, so as to include them in this report. But it will. I 
think, be admitted that for express services, such as trains de luxe, the 
tendenev is to light the stock electrically. Experience from the past 
shows that, what is considered to-day the most desirable illuminant for 
high-class express trains will be demanded in the future as the standard. 

Summary.—The cause of the collision was the neglect of driver Caudle 
to observe and obey the fixed signals at Mallerstang block-post, and 


subsequently his carelessness and incaution, after recognising that he had 
run past those signals without seeing them. The refusal of a pilot to the 
first train and the smallness of the coal on the tenders were features of the 
case. They account for the stoppage in section of Nicholson's train—an 
occurrence which obedience to signals on Caudle’s part would have safe- 
The size of the coal rendered the fireman's work on the second 
For this reason but little responsibility 


guarded. 
] regret I cannot 


train more arduous than usual. 
for non-observance of signals falls upon Follows. ' | 
accept C'audle's voluntary action in oiling the engine, or his trouble with 


—— 
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the right-hand injector, as sufficient reasons for his neglect of the far 
more important duties of observation and caution. Signalman Suther- 


Jand was wrong in lowering the up home signal at Mallerstang when the 
His action, however, had no influence 


second express was so far from it. 
Guard Whitley ought to have gone back to 


upon Caudle’s behaviour. 
protect the first train, as I believe he knew the real cause of the stoppage. 


If he had placed detonators only 150 vds. inthe rear of his train, the colli- 
sion would probably have been averted. Responsibility to a small 
extent rests upon him for not obeying the rule; also upon driver Nichol- 
son and guard Donnelly, for abetting his disregard of the rule. It must 
at the same time be admitted that the rule in question is always diflicult 
and sometimes impossible to carry out literallv. I find no fault with 
the behaviour of any of the railwaymen of the first train, after they 


realised that the second express was approaching. 
There were two sources of fire—burning gas and live cinders. The 


generally adequate in quantity. Time was, perhaps, lost owing to igno- 
rance on the part of passengers as to where these were stored. 

As additional safeguards to meet the case of enginemen failing to ob- 
serve and obey signals I recommend : (a) That all signal boxes on main 
line or express routes be provided with means, either automatic or such 
as can be readily employed by signalmen, for laying one or more detona- 
tors upon the rails in front of any approaching train when the section 
in advance of the signal box is occupied. (b) That all guards’ vans upon 
main-line or express routes be furnished with a sufficiency of coloured 


flare lights, which can be readily ignited on every occasion that a train is 
stopped in section. Experiment will show whether any type of flare 
light will be suitable as a warning by day as well as by night. (c) Having 
regard to the risk which recent accidents have proved to exist in too lax 
an observation of Rule 40 (a), it is advisable that the words “ is close to 


the home signal and quite, or nearly,” be deleted, except 
where recommendation (a) had been adopted, or on steep rising gradients 
in the case of heavy goods trains, and the necessary corrections made in 


first outbreak was successfully coped with. If the danger of a further 
outburst had been recognised, it is possible that the second might also 
other rules. 


have been controlled. The supply of tools and fire appliances was The adoption of the recommendation (b) above will necessi 


— 
OO 


Table [.—Statement of Accidents to Trains in which the wreckage caught fire, showing how the passenger vehicles were illuminated, in years 


1898-1913, inclusive. 
eee Ree gry ee eee ge een ee ee er E Dy Rn = 
a) Place where | Description of | How passenger vehicles 
Date. | Railway. | accident occurred. | accident. were illuminated. | Remarks; 
Sept. 2, 1898...... : Midland... ... : | Wellingboro’.......... ' Derailment through | GOS TE E A ET Fire caused by escape of gas 
| collision with a | 
| | luggage barrow. — | 
June 16, 1900.... | Great Western.... | Slough.................. | Collision ............... | Not stated. ......c...ccceeee. _ A portion of wrecked carriage, 
: | | | which overhung broken chim- 
| nev of engine, caught fire. 
Jan. 17, 1905 .... , Midland............. Cud worth ............. j Collision ............... | Electricity .................. Cause of fire, whether electric 
| | . light, gas or engine, could 
not be stated. 
July 27, 1905.... | Lancashire and ! Hall Road ............ ! Collision ..... ERTE NTA | Electricity .................. Slight charring, due to short- 
Yorkshire | | | circuiting between broken 
| | . traction conductors and iron- 
" | : ' — work under car. 
Sept. 1, 1905 .... | Great Eastern .... | Witham............... . | Derailment | .......... : rd cose bees Nei aedi . Fire due apparently to escape 
| of gas. 
Sept. 19, 1906 ... | Great Northern ... Grantham............. M Derailment............ Al vehicles but two | Two separate fires. One ap- 
| lighted by gas. | parently originated from 
| engine; the other appeared 
| to be due to escape of gas. 
—€— M Electricity .................. | Fire due to arcing of high- 
pressure traction cables. 


Jan. 21, 1909 . 
Yorkshire. | 
Gas,with the exception of , Fire caused by escape of gas. 


i Lancashire and | Marsh Lane Junction | Collision 
| 


Dec. 24, 1910 . Midland......... .... | Hawes Junction...... | Collision ......... n 
i two sleeping cars which | 
| " |, were electrically lit. 
July 28, 1911 ... | London and North | CTE WO 5o recs eei sens Collision ............... | Gas TE editos | Carriage roof set on fire by 
(00 Western. : | | engine. 
Jan. 29, 1912 ... | Midland............. | Washwood Heath sid- Collision ............... O RPM Fire caused by escape of gas 
o | ings, near Saltley. | | | 
April 5, 1912 . x North Eastern ... | He North  Derailment .......... | GaS esci inde LE | Fire caused by escape of gas. 
unction. | 
_ Sept. 17, 1912 ... | London and North , Ditton Junction...... Derailment............ | Five vehicles lit by gas | Fire attributed to escaping £8* 
Western. | | | and two by electricity. | 
Sept. 2, 1913 .... | Midland............. Aisgill ........... -€—" | Collision .............. » , Gas, with the exception of ^ Dual cause of fire—285 and 
| | sleeping cars and one ' live ash from engine. 
i | other vehicle which 
| were electrically lit. 


| 


E PRETI NUNC MR 


Notr.—In two cases, (1) of the dita lmet of a passenger train in ( ‘atesby Tunnel (Great Citral Railw av) in January, 1906, and (2) the 
derailment of a passenger train near Chevington (North Eastern Railway), in Septembe r, 1913. gas was found escaping, but in both cases pre- 


cautions were taken to prevent it catching fire, which were successful. 


Table I].—Statistics regarding Illumination of Coaching Vehicles on 16 Rai Railways in the [ "nited K ingdom k aa lie eS 
| Number gas lighted | Number electric ally : E Total 
| ' Lighted otherwise. | coaching vehicles. 


a 
— — — 


light^d on 


| on | 


Name of railway. . | : ——|—————-— "— THEM 
(Dec. 31, Aug. 31, >; Dec. 31, j| Aug. 31, | Dec. 31, Aug. 31, l Tee 31, | Aug. 31, 
EEUU 1913. , 1910. | 1913, [| 1010. 1913. 1910. 1913. 
pre | tee pee ee PI mutuo a eae Dem = e 

Great Central ..... "occ ————— € | 1.242 1,138 | 432 553 | 27 | Jo3 | 1,701 1,794 
troat Toaster d vea HORE Ero o aen Coe d E EDU po 4.547. 4.245 | 341 341  ! " 4.682 4.586 
Great Northern «coto ust ton studet ves Poo e em | 2,902 2,890 286 207 | | 2 3.199 3,189 
E Meosteflb cciwinetsape.ctutoucorngeacaesels amoacess | 5.721 5.634 336 624 50 44 6.116 | D 
Lancashire and Yorkshire .......... eee. | 4004 ,/ 3.927 382 384 des -— po 4386 | 4.31! 
London and North Western ..........scceescceeeee eee nens | 4917 © — 4,603 2.450 2.657 | 4 9 7.380 | 7.2602 
London and South Western ........... eese ' 2152 2.084 1.456 1.583 00 | 68 3.707 | ignes 
London, Brighton and South Coast ........... esee 1.628 1.549 | 124 939 i73 105 2.527 | 2. J 
T A S OMIM NN 4.720 4559 | 156 816 197 162 | 5.02 5,53 : 
Northeastern. ccs cha tacos cer EE Eu RRERSENEF Ex cna SEV RE T UE 3.724 ' 23716 | 413 | 510 dos : (04.197 | s 
South Eastern and Chatham................ e eeeeeeeeee. 910 S230, 24:74 ! 217% | 563 520 |) 3.647 | A ea 
Caledonia Scotos EI sess upra o RN TAM CENE DE 1717 1.705 | 260 | 308 284 2254 j 2.26] | 2.201 
Glasgow and South Western .......... eere L058 NN 1.060 | 49, 59 20) 18 | 1127 ! foe 
NODIS E ga iced O 1.818 L970 | 243 | 249 TS n 516 ° 2840 | E 
Great Northern (Lreland)).........ccceccee cence eeeeneceees m ET | 418 400 15 15 433 | uon 

Great Southern and Western ...ccccccccccceeseeeeeeeeee | 611 633 | 19. | l 22 22 652 pae 
41,474. 40,536 . 10,808 ; 11,906 2.255 1.840 , 54537 | 9523 


Totals ........... CEA PEE P 
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DM Table III.—Percentage of Electrical and Gas Lighted Trains. u E 
tall sn Td | . Percentage of coaching vehicles 
Ue agua C Percentage of coaching Percentage of coaching lit by Oil or otherwise than 
LI npe e, "T | vehicles lit by Gas. vehicles lit by Electricity. | by gas or electricity. 
If train TA os k Railway. i : T — 
hat all suis | Dec. 31, 1910. | Aug. 31, 1913. | Dec. 3l, 1910. : Aug. 31, 1913. Dee. 31, 1910. | Aug, 31, 1913. 
a suten nr c | i = 
y talat Great Central.......... esses | s B Ei | on 1-6 | y 
"eL Teat Eastern PN 92-7 5 i's d d a 
as be nih ag m Northern OM a ta ae UH ME MN | 90-7 90-6 2 a Ms | s 
Tee ets, Great Western ........... mE PNE oe 93-5 89-4 5-5 9-9 1-0 E 
a Words "ga. Lancashire and Yorkshire ........ PUE CEOE 91:3 . 911 8 8:9 I | T 
I London and North Western ......... M 66-6 63-4 33-3 36-6 0-1 | 
MI Sleep toate ne London and South Western ...... dio eic Seve ias 58-0 55-8 39-3 42-4 | 2-1 | 1-8 
dV COED Tite ey London, Brighton and South Coast ............... 064-4 59-7 28-7 36-2 6-9 4:0 
Tt abn ie Midland......... D E | 83-2 82.3 13-3 14-7 3:5 ! 29 
= North Eastern ......................... — M 88-7 87-9 11:3 12-1 | m zm 
l South Eastern and Chatham....................... 25-0 23-3 59-6 61-7 | 15-4 15-0 
Urbi], om Caledonian ...... E aay VETT SES EPET SUE 79:0 19:2 11-5 13-6 j 12-6 i 112 
Glasgow and South Western.............. d 93-9 93-2 4:3 5:2 | 1-8 | 1-6 
weeds ey North British ......... c E E 64-0 72-0 8-6 9-1 | 27.4 18-9 
Remarks Great Northern (Ireland).............00 o" Ad 96-5 96:5 | 3-5 | 3:5 
Great Southern and Western ..................— 93-7 96-5 | 29 0-2 | d | = 
| | Mr E Geese QNIN CE 
Mt by eapi General percentage .....................s. | 76-0 74-7 | 19-8 | 219 | 4I | 34 
oe ce 5 DANN MP NEN NNNM. MN dE 
af weed an. tate some addition to, or alteration in, Rule 217 (a). which, as it stands at ; stated by Maxwell as earlv as 1865, but the matter remained without 
erhünzbele i present, is not always practicable. The notice regarding the practice of experimental evidence until 1879, when an extraordinary event hap- 
abe, Cac s oiling an engine in motion should be supplemented by an instruction that pened. This event was an ex periment performed by that great experi- 
Te, Whetier enginemen before leaving the footplate must first assure themselves that | mentalist Prof. D. E. Hughes. In that year Prof. Hughes discovered 
is Of ente tho fireman is at liberty to observe signals during their absence from the | that one form of his microphones placed in combination with a telephone 
ated, "front." (d) All coaching stock on main-line or express services should | receiver was an exceedingly sensitive detector of a something that 
rine, dps have steel underframes with shock-absorbing buffers, and the timber or | traversed considerable space whenever a spark happened in the circuit 
c bétget other material utilise: in the bodies should be rendered non-inflammable. | of an clectromagnet in which he chanced to be experimenting. The 
anite The construction of the doorways requires special attention. They great sensibility of his detector he could understand, but what the nature 
piss should either be so situated that “ jamming " will not result from an | of the phenomenon that excited it he could not detine. Prof. Hughes 
patti - accident, or attachments outside the doors should be providedby means | felt. certain that here was something novel, something strange to the 
| of which they may be more readily forced open. Bars across windows, | science of the day. In 1879 and 1880 he invited several of his scientific 
a ds if necessary, should be easily removable. Windows should be capable of | friends to see the experiments at his house at 40, Langham- place, London. 
a mae being opened to their fullest extent. Notices informing passengers of | Amongst them were Sir W. H. Preece, Sir Wm. Crookes, Sir George 
Nr the position of such tools and appliances in trains should be fixed at every | Stokesand Prof, Huxley. The magnet in whose circuit the spark was madc 


ae gangway, or possibly outside in some conspicuous position on the vans 
y. holding the tools. 
REND As regards illumination, I wish again strongly to urge upon railway —P 
Pu B companies the desirability of employing electricity as their standard E 
Rene e illumination. It cannot be expected that all the gas-lighted vehicles can 
be replaced at once. The expense would be too considerable. But the 
. policy of constructing all new stock with electric lighting, and of replacing 
ase as early as possible the existing yvas-lighted stock on main-line and ex press 
| services is in consonance with the trend of general practice all over the 
lr world, and one which is not impracticable from the point of view of 
expense. 
evi In conclusion, I wish to refer to the aetion taken by the Midland 
Railway, subsequent to the accident at Hawes Junction. as set forth in 
p ed Sir Guy Granet's statement. I have personal ex perience of the thorough 
manner in which they have dealt, and are dealing, with the two main 
tiir- points brought to light by that accident—namely, the introduction of - 
nigh safeguards to prevent mistakes by signalmen, and of devices to remind 
them of trains standing out of sight of, or at a distance from, their posts. 
They have also met very adequately the recommendations in that report, 
gu which may be described as of secondary importance, regarding tools and i Fic. 1. P SOR OR Axes 
: fire appliances, &c. It is true that, aftec full consideration. they have | icum UM d a oie : 
pgs not accepted electric light as their standard illuminant upon trains: but. a eae p : t EN ids ; 
on the other hand, they have fully adopted the alternative procedure ! — IN Eu cea ad ear Sr Fic. 2. —Sixarg POINT Cou 
suggested to safeguard the use of gas. The design of the cylinders has | °F Pee ORAS PRO a BG: 0 7INGEE POINT COAERER. 
been altered, the ends strengthened, they are better housed and pro- i (Approx. 4 full size.) 
tected, and an automatic valve has been devised to cut off the issue of 
gas under high pressure. These im rovements have been applied to new i : "T " : NERO 
is coaching stock, 125 having been so ce and 62 old Mod have been | WAS im in P wb. : aet The effect emanating from this spark 
fitted with the new automatic valve and other improvements, penetrated the "ms wans of the house and tr aversed considerable dis- 
is tances beyond. The detector consisted of a sensitive microphone and a 


telephone receiver in circuit with a small electric battery. The miero- 


ad phone and battery could be carried in the hand whilst the receiver could 


be applied to the ear by the other hand. In this way the emanation 


——M re +7 


as from the spark in the house could be detected nearly 500 yds. along 
bp Great Portland-street, near by. 

b PIONEERING EXPERIMENTS IN WIRELESS Subsequent light shed u pon this wonderful event seems to show that. 
wll Sir Wm. Crookes was im ressed in the same manner as Prof. Hughes 
2 TELEGRAPHY. 


E) himself, and concluded that here was a novel achievement; but the 
strange thing is that Sir George Stokes thought the effect might be purely 
rd magnetic, and not. therefore. new. — Prof. Hughes was dissatistied with 


n In an addiess to the Literary and Musical Society of Sidcup on the | Sir George's conclusion. It was strange, however, that this surprising 
E l7th inst. Mr. Benjamin Davies gave an interesting historical phenomenon was not followed up. And to put a climax to this notable 
A account of wireless telegraphy. and illustrated his lecture by means | event, Prof. H ughes, though asked to read a Paper on it E QE 
P b: » TN i . X £s r Ye i ba 1 "o EM " ie "ry: a A ^ 3 . me 
of several of the actual experimental instruments used by Sir Oliver | Socic = D er AA bac tae us n : m sie 
3 T ; : shed ! ras certs “t rof. Hughes discovere ^ mean: 
; Lodge and Mr. Marconi in the early days of this new development. | unpublishec AS CSECUIU BOW CHADPTO Sula Gee Mie 
t In the followi t of this lect i ntn illustrations of s of obtaining experimental proof of the Maxwellian t wory. e di: 
, EL owing account of this lecture we sive L'ustrations of some covered, in fact. electromagnetic waves generated by artificial means. 
: of these historical instruments. as well as a sensitive detector whereby the existence of such waves could 
f * 


^ Mr. Davies first dealt with radiation in a popular way. and then | be ascertained. In other words, he had at his disposal both the sender 
remarked that the idea of clectromagnetic wave motion in the ether was and the receiver for wireless telegraphy, 


F 
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connection with the carth greatly increased the distance over which 


After this the subject remained more or less dormant till 1888, when 
Frof. Heinrich. Hertz, in Germany. published the results of his labours 
on etherial waves; and Sir Oliver Lodge, in England, working indepen- 
cently, gave the results of his own experiments on electric oscillations 
in two lectures Celivercd before the Society of Arts. If it could be proved 
that radiation, having the some speed of transmission es light. could be 
cbtainecd from an artificially mace source, whose operation was definitely 
electromagnetic, then the truth of Maxwell's theory would be revealed. 
This wer accomplished by Hertz in the free ether 2nd along wires by Sir 
Oliver Lodge, 

The re-ciscoveries of the generation and. the Cetection were mace 
eimmiultancou-sly by Hertz much in the same way as they were made 
simultaneously by Prof. Huches. This simultsncity was not accidental 
It could not have been otherwise, for there were no means of ascertaining 
whether the generator wes a true generator or not without a detector, 
The detector so used was very similar to the generetor. the presence of 
waves being revealed by a minute spark. But sueh a receiver, though 
erpropricte for zezcemic2l purposes, wis foo cruce end insensitive for 
telcuraphic uses. At this time (1858-89) there was no thought cf utilising 
ctherial waves for telegraphy, though Sir Wm. Crookes saw with his 
prophetic eye that such utilisation wes nich, 

The next remarkable step mide in thc v ireetion of telegraphy was the 
Cicovery Of coherence by Sir Oliver Lodge in 1889 and by Prof. Branly 
In J590. The crudeness of the simple unaiced Hertz receiver was due 
to the fact that a visible spark was required for detection, and that the 
spark. however powerful the generator and however good the response. 
wee rapidly reduced to invisibility as the distance between sender and 
receiver was increased, Sir Oliver discovered that if the spark-gap of a 
reciver was reduced to microscopic dimensions the spark generated by 
the received wave actually cohered the metals together. The metals 
of the spark-gap became welded together, end when the received energy 
wes considerable it required an eppreciable force to sunder them. [t 
then became obvious how to utilise this simple phenomenon, This utilisa- 
tion consisted in making the spark-gap a part of a localelectric circuit in 
which were placed a battery of low voltage and an appropriate current 
indicator. Prior to the reception of the wave such a battery was unable 
to bridge the tiny spark gap. end the current indicator remained undis- 
turbe. But on rece] tion of à wave from the sender welding or coherence 
teok place, thus completing the circuit of the local battery, the fact being 
Indicated by the existence of a current in the circuit. This method, 
though it formed the foundetion of trigger action, wes obviously eumbrous, 
and the next step was to render the apparatus more amenable to fine 
ecjustment. This wes accomplished by the simple method of arranging 
that the tiny invisible spark should occur, not between the knobs of the 


Fre. 3.—A BRANLY TUBE USED BY NIR OLIVER LODGE IN THE EARLY 
Days, AND SHOWN IN ACTION BY HIM AT OXFORD IN 1894. 


receiver proper, but in a speciallv-desiened. instrument that could. be 
Predy and readily adjusted end could be connected up to the receiver. 
This led up to the now well-known sinzle-point. coherer, the form used 
bv Sir Oliver Love beinu shown m Pig. 2. By means of such an instru- 
menat the spark-gap might be reduced to nltra-mii roscopie. dimensions, 
Thon. by so adjusting the locel battery voltage that it just failed to urge 
a Current acress such a gap, the apparatus became. in virtue. of the 
smallness of the vap a thing of marvellous sensibility. Such an instru- 
ment was now knewn by the name 7 coherer."— The adjustment of the 
gap to such small cimenstons became an easy matter owing to the fact 
thot all metals had a covering of an intinitesim»lly thin film of air, and 
probably also of oxide. For masimum sconsibility the pressure on the 
contacts of the coherer had to be such as not to pierce this skin. To 
certet the existence of the etherial wave it was therefore, only Decessarvy 
toot ar should eenerate in the receiver a current whose voltage was 
Sari te break through this gap of molecular dimensions. 

Quite independently and in another manner, Prof. Branly. of Paris, 
Doc the sue epcoverv. He used. however, not a single pomt. but a 
press od Jocse inen lines. giving à vast number of sensitive points. The 
plore were placed anos glis tube with connections for the external 
(ult at the enes (Rie. 3). It wes the discovery of these exquisitely 
© oy tive art etos thit teally led np to the possibility of utilising 
Hoitzian waves for telegraphic purposes, i 

Vr. Davies showed experiments on the action of the coherer, and said 
het dn orcer to transtorm the coherer into a telegraphie instrument. all 
aot owas necessary was a slight mocitication of the instrument; and this 
vo arrenged by Sip Oliver Lose and shown by him at Oxford in 1884. 
"ius was called the Tapper-bie K, and is illustrated in Fig. 4. "lius 
topping back mechanism was in the form of an electric bell trembler. 
Usorv time a coherence takes place a current from a local battery tlowed 
thioweh the magnet of the trembler, which set up a momentary tremor 
m the base of the instrament suthcient to decohere the iron particles, and 
thus prepare the detector for the nest stonal. . 

In 15804 Mr. Marconi began his work with the definite object of utili-ing 
The important advance mace by him 


hoertvian waves for telegraphy. 
This clectrical 


consisted In making the carth itself part of the oscillator. 
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signalling became possible. His scheme was patented in 1896. Since 
then this new branch of telegraphy had made rapid and astonishing 
progress, and there was every evidence that this progress will be main- 
tained. 

The next great stride forward was mace in 1897 by Sir Oliver Lodge 
in the application of the principle of syntony to sender and receiver, 
by means of which a great augmentation in sensibility was obtained as 
well as selectibilitv. Though svntony was the very essence of Hertz's 
discovery, its utilisation for telegraphic purposes necessitated con- 
siderable modifications in the method of its application. 

After dealing generally with the subject of tuning as practised in 
transmittiney gne receiving stations. Mr. Davies remarked that to the 
lay mind there was something mysterious and altogether admirable in 
wireless telegraphy. But to the scientific mind the wire or cable tele- 
graph was, of the two, the more wonderful, It was probably necess uy 
that the wire telegreph should have preceded the wireless, for without 
the clectric current there was no metho? of detecting the existence of 
etherial waves. But had the wireless been the first in the field the advent 
of the wire telegraph would have been hailed as an extraordinary event. 
We were sencing and receiving wireless messages all the days of our lives 
by sight and by sound. It wes a natural process, and the messages are, 
therefore, entirely unguided. But to guide such a message through 
space that it should speed only to its rightful recipient required a human 
it involved an invention or a Ciscoverv. Such an inven- 


ntervention ; 
There is a great deal of 


tion was the speaking tube or the telephone. 
talk nowadays ar? much concern shown as to possible competition 
between the two methods of telegraphic transmission, and as to their 
relative merits. The discovery of the telephone evoked. similar ques- 
tionings. It was said that the telephone might supplant the telegraph. 
Well, it did not. What the telephone did was to bring a new service and 
new worries of its own, 1t was now obvious that there is room for both, 
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Fic. 4.—ConEnks WITH TirrER-BACK. 
(Approx. $ full size.) 


for they rendered two different services. It was admitted that the 
wireless telegraph could perform a service that was not within the power 
of the wire telegraph to render; but, on the other hand, the wire or cable 
telegraph could do a duty that was not within the province of the wireless 
todo. For though it was well at times to radiate a message into spree 
to all points of the compass that all might hear, it was likewise absolut ‘ly 
necessary that the exact converse servico should be rendered: that wo 
to whisper or concentrate or guide vour message. and this was done when 
sending along a wire or a cable. The simple and obvious fact was this. 
that there was ample room for both these astonishingly useful and 
beneficent servie>s in the scheme of CCONOMY of human community. 
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A TWO-RATE TARIFF SYSTEM WITHOUT TIME 
OPERATED CONTROL. 


——— 


- . 1 " A . Te ace 
We give be'ow 2n account of the discussion which took place 
at a meeting of the Manchester Section of the Institution 9 
Electrical Engineers on Mr. H. H. Perry's Paper on tliis subject. 
An abstract of this Paper appeared on page 232 of our last sue. 
Mr. J. Privu said taritfs could be broadly divided into two quite "p 
categories, The first aim should be a tariff that would do justice RS 
and every consumer connected to the mains. Ge. an endeavour should a 
made to charge every consumer in some way proportional to what it cost 
the supply undertaking to provide him with current. The second sane 
should be to adopt such a tariff that would ensure the maximum suce 
to the supply undertaking. The first thing about. a tariff was that P 
should be understandable by the consumer. He should be able to ue 
dict what the supply was going to cost him. The next point was tht? 
the taritf should encourage the free use of electricity, Wonk the an 
ratus as described in the Paper give results which could be easily Bu wis 
stood by the consumer and «ain his approval? [f any information w” 
1 $ I s . R ores” 
available as to the results obtained with the switch, it would be ntn 


ting to hear how consumers liked it. 
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Mr. S. J. Watson said the most important point to be borne in mind 
in framing any tariff was that it should be understandable by the con- 
sumer. The maximum demand system failed because it was not under- 
standable by the consumer. In principle it was quite correct, but 
different classes of consumers could not understand why one should pay 
a higher rate than another. For general supphes for domestic and 
similar purposes, some method whereby only one circuit inside the house 
and one meter were employed. would be the simplest and the best that 
could be adopted. It was only a question as to the basis of the charge. 
People were aware that their town rates were based on the rateable value 
of their property, they knew the rent they had to pav, and they could see 
at once what their liability was. If a standing charge was made, and a 
small price per unit charged at the end of the quarter this would be the 
most satisfactory. 

Mr. E. M. Hottixcsworti said the author put forward a very inge- 
nious and simple device, but it had arrived rather too late. The zereral 
adoption of the contract system showed that engineers had been trving 
to get away from the two-rate system. In offering different tariffs, 
consumers asked, not so much the price per unit. but what it was yoing 
to cost per quarter or per year. They were pleased to hear that they could 
get current. at 3d. or ld. per unit, but at the tinish it came down to the 
question of how it compared with what they had been paving for the past 
two years or so. It was necessary to quote a price which would bring 
in the comparatively small consumer, and they had to prove that. they 
could give advantages over the charges for power or light at present. in use. 

Mr. J. S. Peck thought the idea underlying Mr. Perry s instrument 
was that the off-peak load on the station could be increased by offering 
the consumer a low rate for his light ini. provided it was kept down to a 
small percentage of his usual load. It was purely a matter of opinion, 
whether there would be an increase in net prolit when it was considered 
that the increased load was supplied at a lower rate. and also when the 
extra cost of the automatic switch with the necessary maintenance 
charges were given due weicht. In Fig. 4 in the Paper an arrangement 
was shown by which the greater tho power load the greater the lighting load 
which could be obtained at the low rate. This seemed to him to be wrong 
in principle, for if it was desired to keep down the peak load, then the 
arrangement should be reversed so that the greater the power load at any 
time the less the lighting load which could be taken at the same time and 
at the low rate. Regarding the construction of the instrument itself, he 
anticipated trouble due to burning at the contacts, for while it was true 
that only a low voltage had to be broken on the switch. the forces for 
operating the moving clement were very small. and it might happen that 
the switch would stick in the balanced position, thus causing an are to 
continue for a sufficient. time to do serious damage. [n anv case, the 
switch in its present form would only be suitable for handling very small 
currents. The author had stated that there was a loss in the switch of 
4 watts with direct current, and of from 8 to 10 watts with alternating 
current, [f the loss on alternating current was 8 to LO Watts, the volt- 
amperes across the switch would be several times this on account of the 
poor power factor, so that the voltage drop would be very considerable. 

Mr. H. T. WILKINSON asked the author to give some examples of the 
actual operation of this switch in practice, also the prices applying to the 
two rates. He had found it a great mistake to talk to consumers in terms 
of units. He had charged some consumers at so much per loom per 
annum, and they found this was readily understood and worked out 
satisfactorily, the price of course varying with the different looms. - 

Mr. W. CRAMP said that with the apparatus described in the Paper, 
the less a consumer used the less he paid. Consumers had been en- 
couraged to take as much current as possible, and when they had taken 
as much as possible for lighting, the supply authority stated they would 
tive a lower rate if more were taken for other purposes, but here the 
author had given a system whereby if the consumer used lights only, and 
those only for a short period. he received a distinet advantage. It meant 
that if this svstem was going to be adopted, a bill would be received of 
the following character: for a few lights. a low rate: for more lights. a 
higher rate; and for lights plus power, a lower rate again. Whether 
this was the object of the system or not, it was very hard to determine. 
The rate for electricity should be put into a unit which consumers could 
understand, not an electrical unit. Taking a flour mill. for instance. if 
electricity was charged at so much per sack, the miller would know just 
what was meant. All one had to do was to tind out how many units 
weré required in the making of a sack of flour, and then one could tell 
him something about a rate which he would understand. With recard 
to the switch contacts. he had found arcing to take place in similar tv pe 
instruments. It should. of course, be remembered that there were two 
circuits in. parallel, switching from one to the other. Nevertheless he 
thought there would be trouble with this type of apparatus with any 
amount of self-induction, The suggestion of a hiring department was 
a good one, but it should also he a maintenance department, such as the 
gas departments were at the present time. With regard to the difficulty 
of plug circuit sizes. there was a great deal too much criticism as to the 
high density of cables. To insist on heavy wiring for small circuits was 
putting trouble where no trouble might be experienced, 

Mr. F. Bartow asked the author if at the end of a quarter a check could 
be taken on the readings for the preceding quarter; if not, how was it 
possible to be in a position to enforce the charges should the consumer 
dispute them. 

Prof. W. E. Marcuant had doubts as to how the working of the switch 
was to be checked. If the switch stuck, it seemed that there would be a 
very heavy charge on the high-rate meter; he would like to know 
whether there were any devices on the switch which would allow for 
such a contingency. 
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Mr. H. H. Perry. in reply. said emphasis had been laid on the fact that 
whatever system was chosen it. should be understandable by the con- 
sumer. He agreed, and if a flat-rate system could be fixed up, one meter 
would then register the double supply. Clerical work was a trouble, but 
he did not sec how it could be avoided. As to the size of the switch con- 
tacts. they were amply large enough to carry 25 amperes. Instrumenta 
would have to carry a quarter of 25 amperes and he thought there was 
not the least chance of any trouble. The point where there might be 
trouble was at the point of equilibrium, but the auxiliary contacts were 
so ample that the switch was only broken over a very minute area. "This 
apphed equally well for either alternating current or continuous current, 
Mr. Peck had raised a point regarding Fig. 4. By the means deseribed 
the customer was given the same rate for lightiny as for heating. The 
greater the load taken for heating. the less was charged for his lighting. 
The switch had not actually been working in practice. He hoped hiter 
on to be able to give results obtained in actual working. Mr. Cramp had 
asked whether the consumer with a targe number of lights got any be defit 
from the use of the proposed two-rate system. This point would be 
decided when the consumer was connected up. The switch would be set 
according to his general requirements. With regard to the question of 
arcing at the contacts when there was an amount of large self-induction 
on the apparatus in use with the switch, the switch had been tried uncer 
such conditions and found to work very satisfactorily, Regarding 
heating apparatus, in view of the general size of wiring for the heating 
and cooking, it was. of course, impossible to add heaters and use them 
diseriminately all over the house. Tf large radiators or heaters were 
going to be used. it invariably meant new circuits. This was one of the 
greatest troubles in. persuading people to add to their existing circuits. 
It led to knocking the house about and they hesitated a long time before 
giving their approval to that scrt of thing. 


LOCAL AUTHORITIES AND ADVERTISING. 


It has for some time been the opinion among the more 
progressive municipal electricity supply undertakings that more 
money ought to be spent on advertising and publicity. work 
generally. The great drawback to any scheme of this kind, 
however, has been the fear that such expenditure would be 
surcharged as illegal by the Local Government Board auditor. 
A verbal decision on this question was given by the Board to the 
Incorporated Municipal Electrical Association some years aso, 
but the question has recently been raised by the British Com- 
mercial Gas Association, and a favourable reply was received. 
As will be seen from the correspondence which we publish 
below, the Associated Municipal Engineers (Greater London) 


have also asked for an opinion on this question, and have re- 
cetved the reply that what applies to gas undertakings mav 
aiso be taken to apply to those supplving electricity, We deal 
further with this important question in our Commercial Leader, 


ASSOCIATED MUNICIPAL ELECTRICAL ENGINEERS (GREATER LONDON). 
The Right Hon. Jons Berys, 

President of the Local Government Board, 
Whitehall, N.W. 

"IR: We understand that vou recently honoured the British Com- 
mercial Gas Association by receiving a deputation from them in re- 
ference to the expenditure of money by local authorities (Urban District 
Councils) in connection with advertisements considered desirable in the 
interests of the gas undertakings owned by such local authorities. 
According to the reports in the Press, we are glad to learn that vou were 
goad enough to state that you were in full sympathy with the objects of 
the Association, that you considered money spent in support of its work 
would be money wisely spent by gas undertakings, and that if the money 
so spent were described as payment for 7 goods supplied and services 
rendered “—the goods supplied being the ulletin.” the advertise- 
mems inserted by the Association in papers having a national circulation, 
and the samples of literature sent by the Association to its subseribers— 
such payments would not be made the subject of a surcharge by the Local 
Government Board. 

May we be permitted to urge that local authorities owning electrical 
undertakings are equally interested. We shall be grateful if vou will in- 
form us whether we may consider your opinion to apply equally to such 
authorities in connection with their electrical undertakings, 

l have the honour to be, Sir. vours faithfully. 
EDWARD CarvERT, Hon. Secretary. 


COPIES OF LETTERS RECEIVED FROM THE LocAL GOVERNMENT Boano. 
November LH, 19913. 

SIR: [am directed by the Local Government Board to advert to voar 
letter of the 27th ultimo. with reference to the powers of local authorities, 
under the general law, to incur expenditure on literature in connection 
with gas or electricity undertakings under their control. 

With a view to explaining the legal position, 1 am directed to forward 
to you for your information the accompanying copy of a letter which the 
Board addressed to Sir Corbet Woodall, as President of the British Com- 
mercial Gas Association, and to state that the view ex pressed in the last 
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paragraph of that letter as to the purchase of literature is applicable to 


local authorities owning electricity undertakings. 
1 am, Sir, your obedient servant, 
F. J. WiLLIs. Assistant Secretary. 


E. Calvert, Esq., 
Hon. Secretary to the Association of Muricipal Electrical Engineers, 


[Copy., June 20, 1913. 


SIR: Tam directed by the Local Government Board to state that they 
have had under consideration your letter of the 30th ultimo, with re- 
ference to the question of the pavment by local authorities. whose ac- 
counts are subject to audit by the district auditors of subscriptions to the 
funds of the British Commercial Gas Association. 

In reply, I am directed to state generally that the Board are not aware 
of any statutory provision enabling local authorities to pay subscriptions 
of the kind, and that the Board have no power to legalise such expendi- 
ture or to instruct the district auditors to allow it. The Board are em- 
powered under the Local Authorities (Expenses) Act. 1887. to sanction 
payments so as to obviate their disallowance by a district auditor, but 
they do not consider that they could properly give a general sanction 
to recurring expenditure under that Act. 

I am to add. however, that the Board have been advised by the Law 
Officers of the Crown that publications containing information so imme- 
diately connected with the discharge by a local authority of their duties, 
as to be likely to enable them to discharge those duties more efficiently. 
might legally be purchased by the local authority. The question of the 
legality and reasonableness of expenditure incurred in the purchase of the 
publications would, in the case of a local authority whose accounts are 
subject to audit by a district auditor, be one for consideration in the first 
instance by the auditor at the audit. 

I am, Sir, your obedient servant, 
Sir Corbet Woodall, M.Inst.C. E. Taos. Pirts, Assistant Secretary. 


IMPROVEMENTS IN THE NEW HAVEN ELECTRIFICA- 
TION.* 


Substantial improvements in overhead construction are illustrated 
in the clectrification of the New York, New Haven and Hartford 
Railroad, now under way between Stamford and New Haven, Conn., 
and exemplify afresh the flexibility of the single-phase system in 
meeting the requirements of heavy trunk-line practice. The original 
installation between Woodlawn and Stamford consisted of two steel 
cables supported by bridge structures at frequent intervals, a copper 
conductor or trolley wire being connected with these cables bv 
hangers placed at regular points. Owing to the excessive wear upon 
the copper wire developing under the heavy traffic bet ween Stamford 
and New York City it was found necessary some time ago to suspend 
a steel contact wire just below the copper conductor, relieving the 
latter of its wear and providing a far more satisfactory means of 
power transmission to the electric Jocomotive pantagraph collector. 

On the new section a compound catenary construction is being 
installed which permits a somewhat different tvpe of bridge structure 
and in some respects a more simplified method of power distribution. 
In the first section, the two steel cables at the top of the suspension 
triangle, the copper and steel wires were all energised. In the new 
seetion, onlv the wires below the supporting insulators will be alive. 

The latest tvpe of compound catenary consists of a main supporting 
cable of steel fastened to the top members of the catenary bridges 
Two intermediate cross "' bents " are located 
between each pair of bridges, the " bents " being composed of light 
I-beams clamped to each of the main supporting cables. "Track 
catenary wires are supported from these cross " bents " by 110,000- 
volt insulators, while underneath the former are suspended grooved 
copper wires supported at 10 ft. intervals by hangers attached to the 
track catenary stands, grooved steel contact wires being attached 
below the copper as in the original electrified section. Special care 
has been taken to preserve perfect alignment and the use of curved 
elips on curves is a feature of value. The standard bridge spacing is 
j 00 yds.. but this issomewhat reduced on curves, and as in the original 
section, intermediate poles are utilised in many cases between bridges 
to care for the conditions imposed by changes in track alignment. 

So efficient has the high-tension, single-phase system proved in the 
distribution of power that it will be possible to utilise the Cos Cob 
plant to furnish energy for the entire Stamford. New. Haven section. 
An excellent example of this efficiency is obtained in the operation 
of the New York, Westchester and Boston line, which obtains its 
power from the Cos Cob station at the end of the New Rochelle 
branch, 16 miles distant, and with a loss of not over 3 per cent. 
When the conditions warrant, the electrification of the road will be 
continued to New London and Hartford, at which time a new power 
plant will be needed to care for the trafie. It is interesting to note 
that the improved mechanical construction so successful in high- 
voltage stecl tower transmissions of modern type is in no small degree 
adaptable to heavy railroad electrification at lower pressures, i 


with cast-iron clamps. 
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* From the " Electrical Review and Western Electrician." 


rated. 
one with the Baker-street and Waterloo Railway. 
com pleted to Paddington and rapid progress is being made with the con- 
tinuation to Qucen's Park, where a junction will be made with the London 
& North-Western Railway and a through service established between 


by the end of next vear. 
to be done is at the Euston end of the line. 
about a mile long has to be driven at Primrose-hill, the running lines 


through Chalk Farm station have to be re-arranged, and a fly-over junc- 
tion has to be constructed at the eastern end of the tunnel. Up fast 
trains to Euston now have to make two crossings on the level, and down 
slow trains one crossing. 


London junction. 
lav-out of the lines, and in the process the Chalk Farm station of the 


North-Western Railway will cease to exist. An important part of the 
work is the power house at Stonebridge Park. in connection with which 
a large contract:for cables has just been placed. 


THE ELECTRIFICATION OF THE LONDON & NORTH- 
WESTERN RAILWAY SUBURBAN LINES. 


A notice appeared in " The Times" of Friday lest 
with regard to the electrification scheme of the London 
& North-Western Railway Co.’s suburban lines. On inquiry 
at the offices of the chief electrical engineer of the 
company we were informed that the statements con- 
tained therein are substantially correct, though as regards 


dates of completion these may be taken as being on the opti- 


mistic side. It will be remembered that the continuous- 


current third-rail system is to be used. and though standard 


practice is generally being followed some important modif 


cations have been made in.certain cases owing to the congested 
state of the lines near Euston. 
reads as follows :— 


The notice in * The Times " 


Good progress is being made with the electrification of the suburban 


lines of the London & North-Western Railway, and work on the Willesden 
to Earl's Court section is now practically completed. 
obtain delivery of the electrical rolling stock at an early date, and to 
begin the electric services on this branch in February next. Pending 
the completion of the company’s own power house at Stonebridge Park, 
current will be drawn from the local electric supply station. With the 
introduction of electric working the services will be improved and accele- 


It is hoped to 


The first of the electric services on the main line will be the joint 


This line has been 


Elephant aud Castle and Watford. These services should be in operation 
The heaviest part of the work yet remaining 
A new double track tunnel 


g. There is also a crossing on the level at North 
This inconvenient work will be obviated by the new 


The erection of the 


buildings is proceeding rapidly ; the boiler and turbine houses and the 


cooling water basin and reservoir are in an advanced stage and will be 
ready at a fairly early date for the reception of plant. 
maining to be executed includes the coal storage, the electrically-operate 
coal conveyer and subway, and the repair shops for the electrical rollin’ 
stock. Contracts have still to be placed for some of this work. 


Other work re- 


THE CYCLE AND MOTOR-CYCLE EXHIBITION. 

The fourth International Cycle and Motor Cycle Exhibition 
opened at Olvmpia on Monday last. Although from the motor 
cyclists’ standpoint the show is, perhaps, the finest that has eve! 
been staged, there is not much to interest the electrical engineer. 
On motor cycles and cycle cars the magneto has long been regarded 
as the most reliable and least troublesome form of ignition. We 
noticed one magneto which was running perfectly. although it wà* 
totally Immersed in a tank of water—a fine testimony to the modern 
machine. Electric lighting on cycle cars has not vet received full 
attention from the makers. Most light cars that fit electric lamps 
depend on batteries, although we did find one or two makers who 
were prepared to use a dynamo driven of the flywheel. On motor 
cycles, with one exception, acetylene or electric light from batteries 
can be fitted at the option of the purchaser. The one exception Is 
perhaps the most interesting electrical exhibit of the show. It Is 
no less than a complete electric starting and lighting outfit, which 
is fitted as standard on this particular machine A specially-designed 
four-pole continuous-current. dynamo, together with two 6-volt 
batteries, are fitted. On depressing the starting lever the batterie 
are connected in series, and drive the dynamo through a series field 
as a motor. This starts the engine, the motor developing about 
li H.P. to do this. As the speed gets up the dynamo begins to 
generate current and charges the batteries, which are now connected 
in parallel, Overcharging is prevented by a magnetic regulator. 
which short-circuits the shunt fie d on the current reaching a certain 
value. The ignition is obtained from a special coil direct from the 
batteries; these also supply the head and rear lights and an electric 
horn, The dynamo is ingeniously designed. The commutator 15 
fixed inside the armature, and the whole outfit occupies very little 
space, This is a great advance on anything hitherto been attempted. 
and should result in much more attention being paid tə the subject 
of electric lighting for motor cvceles. 
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s lves on the ground of inability owing to L.G.B. restraint. 
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MUNICIPAL ADVERTISING. 


We publish in another column copies of correspondence 
which has taken place between Mr. E. CALVERT, hon. sec. 
of the Associated Municipal Electrical Engineers (Greater 
London) and the Local Government Board, regarding the 
legality of the expenditure by municipalities in advertising 
either their electrieal or gas undertakings. The subject 
was first brought to the notice of the Board by the Britith 
Commercial Gas Association, and in replv to its request 
that facilities for advertising expenditure should be given 
to municipal gas undertakings, the L.G.B. pointed out that | 
such expenditure was Justified if something tangible could 
be shown for the outlay. With commendable enterprise, the 
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‘Greater London Municipal Electrical Engineers have 


tendered a similar request to the L.G.B., and have been 
referred to the correspondence with the British Commercial 
Gas Association. It will be noticed that the proceeding is 
brought within the technical letter of the law in a simple, 
not to say, ingenious manner, and by this means munici- 
palities are afforded an outlet for their energies in developing 
their electricity undertakings by giving the advantages of 
the electric service everv possible prominence bv the issue | 
of pamphlets, bulletins, and displaved announcements in 
the columns of the general and local Press. There are many 
municipal electricity supply undertakings—far too many we 
think—which are ready and anxious to continue a poliev | 
of laisser faire in matters commercial, and to excuse them- 


The prompt action taken by the London municipal electrical 
engireers will, we hope, provide a rude awakening for the 
heads of these undertakings. Now that the matter has 
been properly dealt with, and there is little or no question 


| 
| 
| 
| 
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about the legalitv of this class of expenditure, the municipal 
undertakings throughout the countrv should signal full steam 
ahead in the commercial development of their systems. 
Experience has already shown that very little money can be 
made to go a very long way, more especiallv in purely local 
publicity. Furthermore, it is possible to obtain for a com- 
paratively small sum a supply of standardised bulletins, 
leaflets and other literature which can be used with every 
advantage, among both present and prospective elec- 
tricity consumers. We ourselves have endeavoured to 
do our share towards the supply of this class of popular 
literature. Some seven vears ago we compiled a series of 
booklets dealing with various applications of the electric 
service, and written «o as to be understood bv the man in the 
street. We have been surprised at the large number of 
these booklets which we have sent out, and we know that 
station engineers have found them of considerable. value. 
We sincerely hope that the strong lead which the London 
municipal electrical engineers have been able to give in 
this matter of wider electrical publicity will be followed, not 
only in the great industrial and commercial centres through- 
out the country, but also by the smaller undertakings in 
rural and agricultural districts. There is still an enormous 
amount of work to be done in making the advantages of the 
electric service more widely known, and this fact is in itself 
sufficient justification for a considerable expenditure upon 
publicity literature, and advertising generally by the 
municipal undertakings in various parts of the country. 


Alpine Hydro-Electric Plant in the Argentiére—4A hydro- 
electric plant of 49.000 H.P., constructed by the Société Electro- 
Metallurgique Française in connection with aluminium pro- 
duction, has been recently completed and is described bv the 
" Petit Marseillaise" These works, which, it is stated, form 
the largest hvdro-electric scheme in France, are situated in the 
Argentiere Valley of the Alps and derive their power from the 
upper waters of the two rivers Durance and Gironde. The 
rivers are dammed at Prelles and at Vailoutse. respectively. 
The water is brought by underground cana!s, that from the 
Durance 7 km. long, and from the Gironde 8 km. long, to the 
power house in the valley. The Gironde canal includes a 
siphonie portion constructed as a stee! flume 3 metres in 
diameter: this crosses the Durance Gorge in ihe form of an 
elliptical arch, having a span of 64 metres. iis height above the 
river being 110 metres. The meeting of he waters of the two 
rivers at the termination of this siphon amounts to 32 cubic 
metres per second at a head of 170 me res. Here they are 
carricd by four steel flumes 700 metre long to the power 
station. The power station plant compr es 28 turbine sets. 
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PARLIAMENTARY NOTICES. 


During the past week the following notices of intention to apply 
for powers relating to electricity supply, electric traction, &c., have 
been published :— 


Evectric LiGr ING FROVISIONAL ORDERS. 

Ripon Corporation, Bispham-with-Narbreck Urban Council (extension 
of area of supply in 1908 Order to West Ward of Thornton Urban district), 
Knottingley Urban Council, Hawarden Rural Council, Derbyshire & Not- 
tinghamshire Electric Power Co. (for Beeston and district and for Heanor, 
Eastwood and district), Ely Gas d: Electricity Co. (for Ely). Merthyr 
Electric Traction & Lighting Co. (for amendment of 1899 Order), Midland 
Electric Light & Power Co. (for Bedworth and Bulkington, for Hinckley 
and district, and for Kenilworth). 

ELECTRICITY Stuppry BILI». 

Application is intended to be mace by the County of London Electric 
Supply Co. (either alone or in conjunction with any one or more of the 
other London electric supply companies) for leave to enable the com- 
panies (or any one or more of them) to enter into agreements with the 
London County Council for postponement of date at which the Council 
may purchase the undertakings or parts of the undertakings of the 
London electrice supply companies, and for the variation of the terms and 
conditions under which such undertakings are purchaseable and making 
new provisions with regard thereto, &c. 

Barnsley Corporation seek power to provide. sell, let for hire, fix. repair 
and remove lamps, electric lines, fuses, switches. motors and other elec- 
trical fittings, and to enter into agreements therefor, to exempt fittings 
let on hire from distress or distraint, to lav mains in streets not dedicated 
to public use, to make by-laws with respect to electric wires, Ke. 

Brighton Corporation wish to supply electrical energy in Portslade, 
Southwick and Shoreham, to attach brackets and lamps to buildings, &e. 

Middlesbrough Corporation seek further. powers for their electricity 
undertaking, including authority to attach brackets, wires, &c.. to 
buildings, and to limit the period of error in defective meters. &c. 

The North Metropolitan Electric Power Supply Co. seek authority to 
erect a generating plant in St. Albans. to enable them to apply for pro- 
visional electric lighting orders, to invest moneys in other undertakings, 
to take transfer of existing undertakings; power to the Metropolitan, 
Metropolitan District, London Electric, Londen & North-Western and 
Great Eastern Railway Companies: to give supply of electrical energy 
in bulk to the company ; to sell, let for hire, supply and fix. fittings and 
apparatus, &c., and to equip shops for exhibition of fittings and appa- 
ratus, to attach brackets to houses, &c. 

The Yorkshire Electric Power Co, seek further powers in regard to supply 
of electrical energy and the removal of existing restrictions. to authorise 
supply of cleetrical energy in any district in the company’s area of 
supply not supplied by the local authority, to enter into agreements with 
reference to the acquisition. leasing and: working of any generating station 
belonging to local authorities, companies or other persons, for further 
capital powers, &e, 

Leyland Gas Co. seek powers to enter into agreements with the Lan- 
cashire Electric Power Co. and local authorities, &c.. as to the supply of 
electricity. 

Maidenhead Corporation seck further powers in regard to their elec- 
tricity undertaking, including laving mains in private streets, attaching 
brackets and lamps to buildings, limiting lability for errors of defective 
meters, allowance of discounts, construction of sub-stations under 
streets, supply of electrical fittings, &c. 

Weymouth and Maleombe Regis Corporation seek further powers for 
their electricity undertaking, including the supply of electric fittings and 
exemption of same from distress and execution, to equip and maintain 
showrooms and offices. to make provision in cases of premises having 
other sources of supply. to advertise electrical undertaking and to pro- 
vide and fit up illuminated or other signs, to set aside annual sums out of 
revenue, and to hold and use such sums for providing working capital, &c. 

Worthing Corporation seek power io extend their electricity. supply 
area, and further powers in regard to the supply of electricity. 

In the bill for the transfer to Ellesmere Port and Whitby Urban Council 
of the gas mains and pipes of the Shropshire Union Railways & Canal Co., 
power is sought to obiain a supply o£ electrical energy in bulk and to 
supply same to consumers, to provide and fix electrical fittings. xc. 

St dunes on-the-Sca Urban Council require further. powers for their 
electricity, undertaking, ineludinz the right to maintain show rooms, 
wire consumers! premises, construct sub-stations, to supply fittings and 


to make by-laws relating to same; also to. contirm agreement with 


Blackpool, St. Anne's and Lytham Tramways Co. for the supply of 
electrical energy, Nc. 

A bill is being promoted for incorporating a company to supply gas 
and electricity in the urban district of Little Croshy (Lanes), to erect 
generating stations and supply electricity and was for public and private 
purposes, & c. 

Deal de Walmer Gas Co. want power to generate and supply electricity 
in Sandwich and Deal, Walmer. Ripple. Sholden. &c., to take a transfer 
of the Sandwich, Deal and Walmer Orcer (19110). &c. 

Slane Gas Light & Coke Co, seek authority to construct an electricity 
generating station, to supply electricity. Xc. . 
Traction Brrrs, 

Bristol Corporation seek powers to purchase the tramway undertaking 
of the Bristol Tramways & Carriage Co., to enter into agreements for 
leasing and working same, &c. 
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' Great Yarmouth Corporation seek powers to construct new and to aban- 
don existing tramways. &c. 


Leeds Corporation wish to construct additional tramways and trolley: 


vehicle routes within and without the city, to run motor omnibuses, &c. 

Reading Corporation require authority to construct additional tram. 
waya, to provide and run trollev and motor omnibuses, &c. 

Cleckheaton Urban Council seek powers to provide and run motor 
omnibuses, and to enter into an agreement with the Yorkshire (Heavy 
Woollen District) Tramways Co. in regard to motor omnibuses, &c. 

Birmingham Corporation desire to construct additional tramways, to 
provide motor omnibuses within the city. &c. 

Newcastle-upon-Tyne Corporation want power to construct tramways 
in the urban districts of Longbenton and Weetslade, &c.. 

Birkenhead Corporation seck powers to provide, maintain and run (as 
part of the tramway undertaking) motor omnibuses within the borouzh 
and in certain neighbouring urban districts, &c. 

The London Electric Railway Co. seek authority to construct new 
subway and works. to enter into agreements with public authorities 


and companies ; for turther capital powers, &c. 

In the bill of the North-Eastern Railways Co. power is sought to use 
the trolley omnibus system and to construct apparatus for same, &c. 

The Norwich Electric Tramways Co. seek powers to construct ad.li- 
tional tramways in the city of Norwich, in the parish of Thorpe St. 
Andrew, &c. 

In a bill promoted by the Metropolitan and Great Northern Railway 
Com panies power is sought to constitute a joint committee of the direc- 
tors of both companies for leasing and working the Great Northern & 
City Railway vested in the Metropolitan Co. by their 1913 Act; to con- 
struct new railwavs, &c. 

Power is sought to incorporate a company to provide and work trolley 
omnibuses in the borough of Bournemouth and district. to enter into 
agreements with local authorities for the supply of electrical energy, &c. 

The London. Brighton & South Coast Railay Co, scek powers to enter 
into agreements with authorised distributors of electrical energy for the 
supply of electrical energy to the company for any purposes connected 
with the lighting and working of their undertaking. 

The Midland Railway Co, seck powers in regard to their Tillmry and 
Southend line, and to extend the period limited by Sec. 1 of the 1912 Act; 
to enter into agreements with the Metropolitan District, London Electric 
and Whitechapel & Bow Railway Companies, and the Underground 
Electric Railways Co. of London. &e. 

London County Council seek authority to construct additional tram- 
ways and to authorise the use upon some of the lines of the overhead 


trolley system, «c. : 

A biil i» being promoted to enable Ocford Corporation and the City et 
Oxford. Electric Tramways Co. to enter into agreements relating to the 
sale and removal of existing tramways, to enable company to run motor 
omnibuses, xc. 

Preston Corporation desire authority to construct and work new 
tramways, &c. 

Sheffield Corporation seek authority to construct new tramways ate 

further powers as to motor omnibuses, Xe. 
London United Tramways (Ltd.) are promoting a bill to enable them 1 
enter into agreements with other companies and persons as to wonte 
tramways and light railways, for an interchange of trathe, through be 
ings with other railways and tramwavs, &c. 

Phe Central London Ratiway Co. want powers to enlarge portions of 
their tunnels. to construct two subways, works, &e. 

A bill is being promoted to incorporate a company to construct an 
underground raiiway between North and South Shields, to erect an elec- 
tncity veneratiny station. &c. 

Sandbanks Ratl-less Electric Car Co, seek power to work trolley vehicles 
in Poole, to construct overhead and other equipment. to attach brackets 
to buildinys, to erect generating stations and to make agreements for the 
supply of clectrical energy, &c. 

ComMBisiy Etre rry Suppry ano Tracrios BILLS. 

Chesterneid Corporation: To construct electric tramways, to extend 
area of clectricity supply and to confer further powers in regard to the 
electricity undertaking, the risht to place electric lines above ground 
without the consent of the local authority. to lav mains in streets net 
dedicated to public nse, to eut off supply to consumers who do not comply 
with terms of supply agreements, to limit liability for failure to supply. & 

Vewport (Mon.) Corporation seek additional powers for their tramway? 
undertaking, including the risht to construct temporary tramway. to 
run motor omnibuses within and bevond the borough. to extend elec- 
tricity supply limits of Corporation to certam parishes outside borough. 
to attach brackets to buildings, to lav mains in streets not dedicated t? 
publie use, &c. i 

Wahai Corporation seek further powers in regard to their electricity 
supply and tramway undertakings, to employ trailer cars and trolley 
onmibtises, Kc. 

Ferk Corporation: To provide trolley. vehicles and overhead alee 
trical eauipinent for working same along certain routes within the city. 
to authorise application to Board of Trade for extension of powers te 
run trolley vehicles and motor omnibuses, to supply electricity in bulk 
or otherwise, to any company, authority or person for use outside the 
Corporations area of supply, to authorise the placing of electric lines 
above ground without the consent of the local authority, to lay electri 
lines in streets not dedicated to public use, Ae. 

Bolton Corporation want power to construct an! work new tran 
to attach brackets to buildings. to run trailer and special tramcat be 
abo motor omnibuses; further powers for the electricity unecitah ng 


of the Court. 
writing, drawings or anything that could be put with a pencil on paper. 
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including construction of sub-stations, right to discontinue supply in 
certain cases, to make further provsion with regard to meters, &c. 

Manchester Corporation seek axthority to extend time for construction 
of tramways, to run motor omnibuses (within and without the city), to 
erect an electricity generating station in Davyhulme, to purchase under- 
taking of Trafford Power & Light Supply (1912), Ltd., to extend area of 
supply to Davyhulme and parts of Stretford, Salford, &c. 

The South Suburban Gas Co. seek powers to acquire compulsorily lands 
at Erith and to use same for the manufacture of gas or electrical energy, 
to authorise construction of short length of railway to be worked by 
electrical or other mechanical power, &c. 


MISCELLANEOUS BILLS. 

London County Council seek powers to make provision with regard to 
the manufacture, storage, sale, use, &c., of cinematograph films, cellu- 
loid, &c. 

The City of London Corporation wish to obtain authority to license 
and regulate premises at which cinematograph films, cclluloid, &c., are 
-manufactured or stored. 


LEGAL INTELLIGENCE. 


ee Ree 


Prolongation of Telewriter Patent. 


Last week Mr. Justice Warrington heard a petition by the National 
Telewriter Co. (Ltd.) for the prolongation of the com pany's patent rights 
in letters patent No. 24,048 of 1899, granted to Foster Ritchie. 

Mr. Walter, K.C. (and Mr. € Tay) appeared for the petitioners. and the 
Solicitor-General (Mr. Buckmaster, K.C., M.P.), with Mr. Austen ('art- 
mell, appeared on behalf of the Crown. 

Mr. WALTER, K.C., said there was no opposition to the petition. The 
patent did not expire until Dec. 1, 1913. The Privy Council practice, 
upon which the extension of patents was based, held that in order to 
obtain an extension the invention must be one of considerable merit 
from the public point of view, and, furt her, that for reasons for which the 
patentee was not responsible, the remuneration during the period for 
which the licence was originally granted. was not adequate in the opinion 

The invention related to the clectric transmission of 


Jt was an instrument which could transmit along many miles of electric 
wire a signature to a bank sufficiently accurately for it to be honoured. 
He gave an outline of the efforts made by inventors (including Lord 
Kelvin, Cowper and Elisha G ray) to effect the purpose of the patent. Lord 
Kelvin got no further in the direction of telewriting than the trans- 
mission of certain signals which could be interpreted by light thrown 
upon a wall. and possibly on photographic material. which afterwards 
could be developed. Next came Cowper's series of patents, beginning in 
1878. Cowper had the idea of applying an electric controlling move. 
ment to an apparatus at the end remote from where the operator was 
sienalling. The way in which he accomplished that was by an apparatus 
which responded, unfortunately. to no particular law, but which un- 
doubtedly did vive within a small limit fairly accurate results. The writing 
pencils, however, both at the transmitting aud receiving ends, could only 
move at a limited angle; and another drawhack was that the paper was 
constantly moving on which the operator was writing. Nothing came of 
that invention. Then there appeared the patents of Elisha Grav. whose 
Instrument formed a great advance in the history of telewriting. He 
said that the Cow per machine could not be used except by expert opera- 
tors, and even then the results were not good. It was im possible 
to dot an “i” or cross a “t.” nor could errors in writing be erased. 
Gray, who claimed to have overcome those difticulties, proceeded on 
other lines, and altered the system of variation in the electric current by 
the insertion of a mechanical contrivance, and the translation of a series 
of step by step clectrical messages into a mechanical movement. Anv- 
thing that could be written or drawn could he resolved into two move- 
meuts—an upward and downward movement and a horizontal movement. 
The type of receiver which Gray proposed to attach to his machine was 
capable of doing that. The operators pen was connected with levers 
which moved in two directions at right angles to one another, and the 
movement of those levers caused electrical pulsations to follow one 
another along to the receiving instrument, reproducing the step-by-step 
mechanical movement. It was found, however, that Gray's patent was 
defective. inasmuch as when the operator wrote quickly the mechanical 
part of the instrument failed to correspond with the electrical part, and 
confusion resulted. thus making the instrument practically useless from 
a commercial point of view. Ritchie's patent also had the device of two 
rods working at right angles, but no longer controlled. by step-by-step 
impulses, but hy variations of electric current. It was necessary to have 
something which would give an exactly corresponding movement to the 
variations of the electrical current. To do that an electrical field. was 
introduced into each instrument which operated under the electrical 
impulses, so that an increase of current would produce an increase of 
power. To make certain of the chronometer movement it was also 
necessary to have resistance acting upon the same law, and to get that 
the inventor had utilised a coil spring, which resisted the movement in 
the electrical field in exactly the same ratio, By working that com- 
bination it became possible to write rapklly and to go back to any par- 
ticular point in the writing for crasing errors, crossing “t's” and dotting 
“i's,” &c Thus a very beautifully worked. out electrical problem in 
exact correspondence was obtained between the pen of the operator and 
the pen of the recording instrument. 


The SoLrcrroR-GENERAL said one of the objections sent in was 
that there was not sufficient general novelty and merit in the invention 
to justify an extension of the patent. "The Crown, however, did not feel 
bound to take notice of objections, and he did not propose to urge any 
such objection, but woukl leave the point entirely in his lordship's hands. 

Mr. WALTER dealt with the financial side of the application, and con- 
tended that it was through no fault of the patentee that the remuneration 
he had received was inadequate. As far back as April, 1895, the Telauto- 
graph Co., Ltd.) was registered, with the object of introducing upon the 
market Gray's instrument. A certain number of ‘Gray's instruments 
were made, but they had eventuallv to be withdrawn, as they proved to 
be commercially unworkable. In September. 1898, another company 
(the Facsimile Synd. (Ltd.) was registered. Mr. Ritchie, who had come 
over from America to work the Gray instrument, had devoted himself 
to remedying the defects and the present invention was the result of his 
energies. Throughout he had been employed continuously by the 
Various Companies which had been formed in connection with the device, 
and he had received, almost entirely from Sir J. Craggs and his family, 
a salary of from £400 to £500 a year as manager, making up to date a sum 
paid to him of about £7,000. The patent was taken over by the Fac- 
simile Company. and further licences arose which led eventually to the 
development of the National Telewriter Co., the present petitioners. 
The telewriter was of great use in transmitting coded cables to post 
offices, and was used by financial houses which would not accept tele- 
grams at all. It was also used in connection with the Liverpool Cotton 
Exchange for sending out the current prices. A telewriter exchange had 
been established in Liverpool for that purpose. The instrument had also 
been established in the Press Gallery of the House of Commons for 
transmitting news from the Gallery to newspaper offices, and i$ was used 
for many other purposes. In 1896 the Telautograph Co. (Ltd.) entered 
into an agreement. with the National Telephone Co. for the use of their 
wires, and under it the Telephone (Co, charged the Telautograph 
Co. 27} per cent. of its gross receipts for the trausmission of 
messages over eertain distances and 221 per cent. of the gross receipts 
in respect of others. In April, 1899, the company managed to obtain a 
licence from the Post Office, It was for a vear certain, with six months’ 
notice after that. The charges made by the Postmaster-General were 
27) per cent. of gross receipts made by telewriters in respect of the use of 
wires where the rights of the Post Office were non-exclusive, and in cases 
where the Postmaster-General's rights were exclusive 37} per cent. . In 
November, 1904, a new agreement was made with the National Tele- 
phone Co.. and for instruments exceeding £10 rental 15 per cent. of the 
gross receipts were to go to the National Telephone Co., and under £10 
10 per cent. The National Telephone Co. also insisted upon receiving 
15 per cent. of the gross rentals from private installations. In March, 
1906, new licences were obtained from the Postmaster-General 
for a term of five years certain, terminating on six months' notice, 
at an all-round charee of 10 per cent. on the gross receipts, 
but no right was granted to use the telephone exchanges or even set 
up exchanges of their own. In 1908 a further agreement was secured 
with the Post Office on much better terms. A licence for 2] vears certain 
was obtained at 10 per cent. of the gross rentals after deducting any 
sums paid for telephone line rental. The now well-known clause of the 
Postmaster-General, giving him a right to purchase. was also inserted. 
There was a further clause permitting the use of the telephone as su pple- 
mental to the telewriter, and also permission was given to establish 
special telewriter exchanges, but the company were still forbidden to use 
them at the telephone exchanges. The return of the company’s receipts 
had shown an increase of from £801 rentals in 1909 to £5,453 during the 
present ycar. 

Evidence was given by Prof. C. Vernon Boys and Sir John Craggs. Prof. 
Boys described the mechanism of the patent. He considered that the 
electrical problem involved was cleverly worked out, and that the preci- 
sion and accuracy with which it worked were little short of superhuman. 

The patentee (Mr. Foster RITCHIE) also gave evidence. After the 
failure of the telautograph as a commercial machine he set himself to 
perfect the instrument, with the result that. the present machine was 
patented, The power to establish exchanges marked. a great. develop- 
ment in the petitioning company’s business, and in his opinion the real 
business of the company lay in that direction, 

In giving judgment his Lonpsuir said it was obvious the instrnment 
could be used for a certain quasi- public purpose, as was shown by its use 
in the Liverpool Cotton Exchange, He held that the want of sufficient 
remuneration to the patentee was not due to anvthing within the 
patentee's control. but was largely due to the fact of being unable to get 
the use of telephone lines. He thought petitioners should be granted 
some further time in order to exploit their patent on a protitable basis, 
and he proposed to grant an extension of the patent for five vears. 


Electrie Light Regulations. 

At Birmingham on Friday Messrs. William Bayliss (Ltd.) were sum- 
moned under the Factories and Workshops Act for neglecting etticiently 
to earth metal work and a portable lamp, in consequence of which neglect 
a workman named Geo, Farraday suffered bodily injury. Defendants 
were also summoned for neglecting to provide efficient means suitably 
located and capable of cutting off and controlling clectrical pressure. 

Mr. J. E. HagsTON, inspector of factories, stated that in consequence 
of defendants’ neglect Farraday received a severe electric shock, and was 
admitted to the General Hospital. 

Winitam LEE, another workman employed by defendants, said that on 
tinding Farraday lying unconscious on the ground he attempted to raise 
him, and received a shock. 
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Another employé named Dorry said that the voltage of the circuit 
was 110. When he saw Farraday lving prostrate on the floor he 
cut off the current. A copy of the electrical regulations was fixed up in 
the premises, and if they had been infringed they had been infringed 
through being miscontrued. Electrical experts had seen the apparatus, 
and only 14 davs before the accident it was tested by them. 

Dr. Sampson said when Farraday was admitted to the hospital he was 
in a very critical condition ; he had never seen such a severe case of elec- 


tric shock before. 
Defendants pleaded guilty, and declared they had been * let down " by 


the electrical experts. 
The bench considered the case a very serious one and fined defendants 
£50, with £3. 19s. 6d. costs on the first summons, and £5 with 10s. 6d. costs 


in the second case. 


Damaging Electricity Supply Works. 


At Westminster Police Court on Thursday last week Mr. A. MeCullum 
and Mr. G. W. Elkington, two students, were charged with being con- 
cerned (with others not in custody) in wilfully damaging electric lamps. 
switchgear and ironwork to the extent of about £20, the property of the 
Kensington & Knightsbridge Electric Lighting Co. at their Albert Hall 
vaults sub-station. 

It appeared that the plant in the vaults partly supplied the lighting of 
the Albert Hall, and at about 8:15 on Wednesday night. during the pro- 
gress of a meeting at the Albert Hall, the gates and doors of the sub- 
station were forced by about 70 to 100 young men. They broke into the 
station and did the damage complained of. The lights were partly 


extinguished, The switchboard attendant was badly mauled and the 
telephone broken. Elkington was identified as one of the young men 
Eight electric switches were 


engaged in destroving the telephone boxes. 
burnt by the circuits being broken. There was a second invasion of the 
place by the mob, but the light in the Albert Hall was not interfered with. 

It was stated that McCullum was a man of high attainments and brilliant 
promise, and had a good answer to the charge. Both defendants were 


remanded on bail. 


Recovery of Telephone Rental. 

At Redditch County Court last week the Postmaster-General sued 
Charles Walker for £6. 6s. 2d. for one vear's rental of an exchange line. 
plus guarantee de posit and arrears of local calls. 

It was stated that under an agreement defendant was to pay the rental 
annually in advance. 

For the defence, Mr. L. K e&woopn contended that defendant was liable 
to pay for the use of the telephone for one year. As a matter of fact, it 
was cut off, and he only had the use of it for six weeks. 
was with the National Telephone Co.. and not with the Postmaster- 


General. 

After discussion, his HoNovRn said there was no evidence that the Post- 
master-General had a right to sue in that case. A contract with someone 
else had been put in. The Postmaster-General could only recover under 
that contract by showing that he had an assignment of it. or that there 
had been a fresh contract made. He adjourned the case for a month to 


give plaintiff an opportunity of amending the summons. 


The contract 


Workmen’s Compensation Act. 

At Rotherham County Court last week, before his Honour, Judge 
Benson, Geo. Wm. Howard. electric welder, applied. for an award of 
compensation from Messrs. Edgar Allen & Co. for the loss of his right eve 
in the course of his employment. 

It was stated that Howard was doing his work as an electric welder, on 
May 19, 1913, when there was a flash in his face. The sight of the right 
eve was practically lost, but the left eye was about normal. — Applicants 
wayes were over £2, and £} a week compensation was paid up to July I. 
Respondents denied total incapacity, The real. point seemed to be 
whether the present condition of the right eye was in any way attributable 
to the flash, or whether it was entirely due to previous disease, or some 


other cause. 
His Honour, acting on the opinion of the medical referee (Dr. Walker). 


gave judgment for respondents, 


On Tuesday Mr. Justice Astbury had before him a petition of the 
British Westinghouse Electric & Mfg. Co. (Ltd.) to contirm a reduction 
of capital from £1.875.000 to £1, 150.000, 

Mr. Crausos, K.C., for the company, said it was proposed to write off 
£725,000, the amount of capital lost or unre presented by available assets. 

His LorpsHIP said he had been through all the facts; and connse! need 
not trouble with them. He would sanction the reduction. 


Re British Westinghouse Electric & Mfg. Co. (Ltd. | 


Before Mr. Justice Astbury, on Wednesday, Mr. J. H. Gray on behalf 
of plaintiffs moved for judgment in default of defence, He said a defence 
was delivered, but was afterwards withdrawn. The action was for infrinze- 
ment of two patents. (The minutes of judgment were in the usual form, 
They provided for an injunction, delivery up or destruction, and for an 


| 
` Osram Lamp Works (Ltd.) v. Oro Light & General Supply Co. | 


inquiry as to damages. 
His LoRpsuir gave judgment in the usual form. 
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CURRENT TRADE LITERATURE. 


"Special reference is made to a numberof new lists in the Art Supplemen‘ 


pages of this Section. | 
RHEOSTATS.-—We have received from Messrs. Isenthal & Co. a 


very complete series of pamphlets dealing with the various rheostats 
supplied by them. These include the usual equipment for laboratory 
use, and in this connection special mention may be made of a piece 
of apparatus designed for potentiometer work. A special feature 
is also being made of tubular rheostats, owing to the demand for 
equipment with large current capacity and light weight. These 
rheostats can be supplied with air or water-cooling devices. Other 
rheostats included in this list comprise those for high-frequency 
work, while details are also given of regulators, starters and arc 
lamp resistances of various kinds. . 

STILETTO HOLOPHANES.—A series of attractive lists is being issued 
by Holophane Ltd., Carterct-street, Westminster, London, S.W., 
and these deal with holophane fittings for spheres, reflector bowls 
and semi-indirect bowls, with a new line of stiletto hemispheres and 
spheres, and the recently introduced semi-indirect bowls. This 
glassware is deservedly popular and electrical traders and con- 
tractors should keep themselves au fait with the latest patterns of 


them. 

* Mazpa Horse News.” —The November issue of this interesting 
and virile publication is as full of good things as its predecessors. 
The journal is being distributed widely amongst the trade, and its 
object is to interest contractors, central station engineers and elec- 
trical traders in Mazda House supplies and Mazda lamps. There is 
a good article on the subject of advertising which gives particulars 
of the assistance and advice which the B.T. H. Co. is prepared to give 
the enterprising customer. The centre pages of the bulletin are 
occupied by miniature reproductions of specimen advertisements 
suitable for inclusion in the magazine and newspaper press. The 
issue is à most creditable one to its producers, 1 


BUSINESS NOTIGES. 


Mr. S. Ferguson. A. M.L E. E. has resigned his position as chief 
draughtsman to Messrs. Ferranti (Ltd.). and is joining Mr. G. Pailin 
for the purpose of carrying on the business of switchboard building. 
The new company is Messrs. Ferguson, Pailin & Co., Edward-street, 
Higher Openshaw. Manchester. and has no connection whatsoever 
with Messrs. Ferranti (Ltd. ), but is prepared to build up switchboarós 
with any specified make of detail gear. 

Richd. Lund and Fras. Chas, Polden (trading as Lund Bros. & C 
electrical and mechanical engineers, 78-80, Queen Vietoria-sttet 
London. F.C.. have dissolved partnership. Debts by Mr. Lund. who 
continues as Lund Bros, & Co.. at the above address, Mr. Peldea 
will trade as Francis Polden & Co., at 56. Cannon-street, London. EG 


l 


A company in Vancouver wishes to obtain supplies of wire-drawn 
tungsten. electric. lamps from United Kingdom | manufacturers 
Particulars from. the Canadian Government. Trade Branch, (^ 
Basinghall-street. London. E.C. 

Pope Lamp Works Extensions.— The very large increase in the sale 
of " Pope Elasta " wire lamps, we understand, necessitates à col 
siderable inerease in the size of the works. The necessary extensions 
are now in progress at Messrs. Pope's works at Willesden. and when 
completed will enable them to cope successfully with their increasIng 


business. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


John Geo. Maxwell Hilton. electrical engineer, 103, Exchange 
bindings. Birmingham, has been adjudicated bankrupt. An appli- 
cation to approve a scheme of arrangement was refused. 

Claims against Wakelin Bros. (Ltd.), 9, Tottenham-street: Tot" 
tenham Court-road, W.C are to be sent to Mr. W. A. Henderson. » 
Fenchurch-street. London. E.C.. by Dec. 10, 


EEUU UTILE 


ELECTRICITY SUPPLY. 


Ln 


EXTENSIONS. 

Aylesbury.-—-The Urban Council decided last week to apply or 
sanction to borrow £20,128 for electricity supply works. including 
£5.425 for plant, £9.852 for feeder and distributing cables, &c.. al 
£1.471 for public lighting (265 existing standard lamps). 
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f Fulham (London).—The Council have received sanction to borrow 
£5,000 for their electricity undertaking. 


St. Pancras (London).— The electrical engineer (Mr. S. W. Baynes) 
has been authorised to instal automatic current breakers on all the 
feeding mains of the Regents' Park station main low tension board. 

The cost is estimated at £361 and the work is to be performed by the 
electricity department staff. 

In connection with the Council's application for sanction to borrow 
£15,000 for a 5,000 kw. Ljungstrom turbine for King's-road station, the 
controller of the L.C.C. has asked to be advised more fully in respect to 
the comtemplated extension, as it was desired to consider more closely 
the possibility of the Borough Council obtaining a bulk supply as au 
alternative to the proposed extension, and in order that the financial 
aspect of the matter may be more clearly understood he was requested to 
ask for full particulars received by the Borough Council for a supply in 
bulk and for detailed figures showing how the opinion that it would be 
more economical for the Council to extend their own plant was arrived 
at, and what was the amount of saving anticipated by the new plant 
contemplated. According to the report of Mr. Baynes the capital ex pen. 
diture on the proposed extensions would amount to £66.018, including 
£15,000 for the 5.000 kw. turbine. The saving, anticipated by the instal- 
lation of the proposed new plant, on the assum ption that electricity could 
be purchased in bulk at £4 per kw. and 0:33d. per unit (which was the price 
of an offer obtained for supply to the Council in June, 1912). and after 
allowing for the L.C.C.s shortened periods for repayment of loans, is 
estimated at £21,417. Since the offer for supplving in bulk referred to 
above was received, a lower price of £3 per kw. and 0:25d. per unit has 
been offered to a neighbouring borough, and on the assumption that 
electricity could be purchased at the lower price, the installation of the 
new plant would still show a saving of £9,584. 


Stapleford.—The Derbyshire & Notts Electric Power Co. have 
acquired land in this district for the erection of an electricity 
supply station for the supply of electric current in Stapleford and 
Sandiacre. 


GENERAL. 


Accrington.—Further extensions of the electricit y works are con- 
templated owing to the increasing demands for current. both from 
inside and outside the borough. Great Harwood is negotiating for a 
supply of eurrent, and it is stated that Rishton will ere long seek an 
electrical supply from either Blackburn or Accrington. 


Dumbarton.—The Roads and Bridges Committee has heen asked 
to report upon an application by the Clyde Valley Electrical Power 
Co. to lay their cables through a portion of the town. 


Edinburgh.—Mr. Stevenson has been re-elected chairman of the 
Electric Lighting Committee. 

The Colinton Tramways Co. has intimated that it propases to apply 
for a provisional electric lighting order for Colinton. 


Farnham.— The Farnham Gas & Electricity Co. are applying for 


a provisional electric lighting order for Frensham. 


Grimsby.— At the meeting of the Public Lighting Committee on 
Monday the members congratulated the engineer and manager (Mr. 
W. A. Vignoles) on his recovery from his recent illness. 

The report of Mr. Vignoles showed that there had been an increase of 
25 services run and 35 consumers during the month. Councillor Fred 
Moss, who was re-elected chairman of the ( ‘ommittee, said the report 
showed a record numberof new consumers, Hf the y had not got their new 
plant they would have been in a fix. Several extensions of mains were 
agreed to. 


Hove.—Terms have now been practically arranged for the purchase 
of the undertaking of the Hove Electric Lighting Co., and tenders are 
being invited by the Corporation for leasing and working the under- 
taking. 


Llanfairfechan.—The Urban Council, which is applying for a 
provisional electric lighting order. has decided to obtain current in 
bulk from the North Wales Electric Power Co. 

The company have agreed to supply 24.000 units per annum on a seven 
years’ agreement. ‘The charge for the first two vears will be £120 per 
annum and £150 for each of the remaining five years, equal to about odd. 
to 6d. per unit to consumers. A committee has been appointed to continue 
the negotiations with the company. 


Neath.—On Thursday last an inquiry was held into the application 
of the Rural Council to borrow £9.530 for the electric lighting of 
Blaenhonddan. and the hamlets of Coedfranc. Duffryn. Clydach, 
Dulais Lower and Llantwit Lower. 

Mr. Tüowrsos, electrical engineer to the Council, gave evidence in 
support of the application. l 
^Mr. Wm. Howes, chairman of the Electric Lighting Committee, said 
the Council owned an undertaking of much promise. Already the total 
gross revenue from electricity was £6,000 per annum. and the under- 
taking was bound to go on developing. 

The Inspector adjourned the inquiry to enable the officials to supply 
a statement showing the difference between the loans sanctioned and the 
amount actually expended on capital account. 


Portarlington.——-4 local company has been formed for the purpose 
of erecting electricity works at Portarlington. | 

A conditional contract has been entered into with Messrs. Foote & 
Milne for the erection of the station, laying of mains, &c. It is proposed 
to put down the semi-Diesel type of engine consuming crude oil whick 
(together with a battery of accumulators to supply any probable dav- 
loads) will provide for an anticipated demand from 1,100 lights installed 
The company, which has a capital of £3,500 in £1 shares, is inviting appli- 
cations for shares. 

Sheffleld.—Aid. C. F. Bennett has been elected chairman of the 
Electric Light Committee in succession to Councillor J. W. Crowther. . 


Walthamstow.—For the existing oil lamps in the top part of 
Higham Hill-road to Friar's Watch, Billet-lane, electric lamps are 
to be substituted. 

The Joint Committee for considering the question of the price charged 
for the current supplied to the tramwavs, recommend that in future the 
charge be 1d. per unit for the first 1,500,000 units and 1d. per unit after, 
the current for lighting the car depots and offices to be assessed at power 
rates. The Light Railways Committee do not agree with this decision, 
and recommend lid. per unit for the 1,500.000 units and ld. per unit 


after. : 
LIGHTING NOTES. 


Dover.— Electric mains are to be extended for lighting a portion of 
Frith-road. 

The scheme provides for the use of overhead wires on wood poles, to- 
which bracket lights are to be fixed, which will be wired on one circuit and 
controlled by a clock switch. 

Hammersmith.—The Electricity Committee are considering the 
question of extending their present rates for the hire of arc lamps, 
which at present only allow for a hundred hours use per annum. ` 

Hendon.—The lighting at the Council offices is to be improved by 
taking out the existing transformers and replacing the lamps with 
240-volt metal-filament lamps. 

Tynemouth.— The Trade and Commerce Committee have approved 
a report of the electrical engineer (Mr. C. Turnbull) as to the electric 
lighting of the Fish Quay. 

The lamps will be run for street lighting hours at ordinarv street light- 
ing rates for 100-watt lamps. and the intermittent lam ps. which will be of | 
larger candle power and which will be run for short periods only, will be 
charged for at the street-lighting rate, but the lamps are to be kept 
up by the Fish Quay Department, 


POWER AND HEATING NOTES. 


Redditch.—The question of raising the charges for electric current 
for power has heen postponed until the end of the present financial 
vear. | 

Tynemouth.— Mr. F. S. Grogan, of the British Electric Transformer 
Co.. gave a series of successful lectures and demonstrations of cooking 
with `“ Tricity ` cookers at North Shields last week. The lectures 
and demonstrations. which were arranged by the borough electrical 
engineer (Mr. C. Turnbull), with a view to improving the load on 
his mains, excited a considerable amount of interest in the district, 
and will doubtless benefit the undertaking from a commercial point 
of view. Messrs. Gillespie & Beales (sole wholesale agents for 
* Tricity” cookers) organised this campaiga. 


" TRACTION NOTES. 
TRAMWAYS. 


Aberdeen. —' he Tramways Committee recommend the Corpora- 
tion to purchase six new " pav-as-you-enter " tramears, 

A sub-committee of the Tramways Committee is considering a scheme 
for the provision of car-sheds, workshops and offices at the Militia Bar- 
racks, King-street. The Barracks belong to the County Council and are 
offered for sale for £2,000. Another scheme is to extend. the Mannofield 
depot at a cost of £8,500, 

Blaekpool.—The Tramways and Electricity Committee have 
decided to order three more top-deck covers for the cars on the 
Marton route. 

From April 1 to Nov. 13 the total receipts on the tramways were 
£11,750 more than during the corresponding period last year. 

Coventry.—Subject to the usual sanction the Council propose to 
obtain ten additional covered top tramears at a cost of £10,000. 

Glasgow.—The annual inspection of the tramwavs took place on 
Thursday last, and at the Juncheon which followed the convener 
(Councillor Kirkland) mentioned that application was being made 
for Parliamentary powers to construct some 21 miles of double track, 
and pointed out that the connecting-up of Glasgow with Coatbridge, 
Cathkin Braes. Millerston and Milngavie would complete the circling 
of the city by the system. S 

The Lorp Provost, in renlving to the toast of " The Corporation, 


* 
[ 
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said he did not know of any department of the Corporation which had 
such a close connection with the housing question as the tramways depart- 
ment. They were told that the tramways would be a free asset of the 
city in a very short time, and that was said to be a sufficient reason for 
some gentlemen thinking that a large sum of money might safely be taken 
from the tramway revenue annually for dealing with housing. His own 
opinion was that the tramways ought to be run at the minimum possible 
cost, and that the citizens ought to be carried the maximum possible 
distance for the money. The real ideal of the Corporation ought to be 
to transfer the workers from the centre to the outside of the city, where 
‘they would have plenty of fresh air and sunshine. 

In reply to the toast of the ‘‘ Tramway Committee,” Councillor Kirk- 
land said that they had every reason to be satisfied with the continued 
prosperity and present position of the tramways department, The Cor- 
poration was applying to Parliament for powers to construct some 21 miles 
of double track. Not since 1901 had they promoted such an important 
bill from a tramway point of view. They had been operating the cars 
successfully for some years to Dalmuir, Renfrew, Paisley, Rouken Glen, 
Rutherglen, Cambuslang, Uddingston and Bishopbrises, and they had only 
to join upGlasgow to Coatbridge, Cathkin Braes, Clarkston, Milngavie and 
Millerston in order to complete the circle. They were at present in nego- 
tiation with the county authorities and the various proprietors in connec- 
tion with these extensions, and they were hopeful that the negotiations 
would be brought to a satisfactory conclusion. They had also been 
building additional cars to cope with the increasing traffic. They had 
850 cars in stock. and at the meeting of the committee on Wednesday the 
general manager was authorised to proceed with the construction of 
another additional 150 cars. In regard to revenue they were also in a 
very satisfactory position. At the end of last vear the income from fares 
alone far the first time in the history of the department exceeded 
£1,000,000. Since June l upto the present time the income had exceeded 
that of the same period for last year by something like £38,000, They 
had every reason to expect that by May next that would have increased 
to over £50,000. There was no doubt that a much larger sum at the end 
of the year would be available for the common good fund. The most 


important change that had taken place recently had been in the matter of 


fares. In January, 1911, the two-stage fare was inaugurated. That was 
but the stepping-stone to the doubling of the halfpenny distance. That 
further reduction which took place in December of that vear brought a 
temporary decline in revenue, but in a remarkably short time the revenue 
began to rise, and very soon the department was drawing a greater 
revenue than ever. A remarkable feature of the tramways department 
had always been its recuperative energy. The Corporation might make 
a change which immediately took away £100,000 of annual revenue, but 
before the expiry of many months the increase in passengers carried was 
sufficient to recoup the committee not only for the loss but to yield a 
greater revenue than before. They had arrived at a very important 
stage in the history of the department, and a very important question 
which required to be settled by the Corporation was the disposal of the 
profits, Some members were of opinion that it should go to the reduction 
of rates; others thought the money might be utilised for some municipal 
scheme, such as the building of cottages for the working classes; but he 
thought that the purpose to which the surplus should be devoted was in 
reduction of fares and improvement of the service, or, in other words, 
“tramway protits for tramway passengers. Should the Corporation 
sce its way clear to increase the Id. distance from four to six stages and 
the lid. from six to nine stages. and so on, that would be a great boon to 
the travelling public. They had one of the best tramway systems in the 
country, but if that concession was given they would have not only the 
best but the cheapest tramway system in the world. During the vear 
they had increased the wages of the employees in every section of the 
department with the exception of the general manager. The maximum 
wage of motormen and conductors had been raised from 33s. to 34s. per 
week, and next vear it would be farther increased to 35s. per week. They 
were carrying 337 millions of passengers per annum. 


Lowestoft.—(Correction.—In the note under this heading in our 
last issue (p. 301). we stated that the royalty pavable on ^" pay-as- 
vou-enter ` tramcars amounted to £20 per vear per car. We are 
informed by the International P.A.Y.E. Tramcar Co, that the 
royalty is a «um of £20 paid down per car for the life of the car. and 
as the life of the car is stated to be anything from 160 to 15 vears the 
royalty works out at rather less then £2 a vear, instead of £20 a vear, 


Stirling.— Mr. I. Fisher. manager of the Dundee Corporation elec- 
tric tramwavs, and Mr. J. A. Robertson. burgh electrical engineer of 
Greenock. are to advise the Council on the recent ofler of Messrs, 
Balfour. Beatty & Co. to convert the local tramways to electric trac- 
tion and to purchase the municipal electricity works, &c. A report 
upon this subject has also been drawn up by the town clerk. the 
burgh surveyor. and the burgh electrical engineer, in which it was 
estimated that the cost of establishing an electric tramway system 
between Bannockburn, Stirling and Bridge-of-Allan would be £78,000, 


Tramway Obstruction by Broker-cown Vehicles.—The London 
County Council has submitted to the Home Secretary the following 
by-law dealing with obstruction to traffic caused by the breakdown of 
vehicles :— 

* In anv case where a vehicle breaks down and causes obstruction to 
traftic in any street or public place and the breakdown of such vehicle is 
due to its defective condition. or to its being overlo wed. the owner of 


Dui 


such vehicle or any other person who caused or permitted it to be used 
and the driver thereof shall each be guilty of an offence and be liable on 
conviction to a penalty not exceeding 40s. Provided that no person shall 
be convicted under this by-law if he satisfies the Court that he had taken 
all reasonable means to put and maintain the vehicle in proper condition 
or to prevent its being overloaded, or, being the driver of the vehicle, 
that he was unaware of its defective or overloaded condition." 


Walthamstow.—The general manager of the tramways depart. 
ment (Mr. G. R. Spurr) is negotiating with the G. E. Railway Co. for 
the construction of a tramway siding into the north side of the yard 
at Hoe-street station. 

RAILWAYS. 

Baker Street & Waterloo Railway.—It is announcee that the ex- 
tension of this tube railway to Paddington will be opened for traffic 
on Monday. The line is being further extended from Paddington 
to Queen's Park (23 miles). Escalators have been erected at Padding- 


ton, and others are to be erected at the stations on the Paddington- 


Queen's Park line. and at several of the old stations, 


TELEGRAPH AND TELEPHONE NOTES. 


Asylum Telephones.—At last week's meeting of Kent County 


Council £500 was voted for telephones in connection with the im- 


provements at the Council's Barming Heath Lunatic Asylum. 


Municipal Telephony.—On Wednesday Hull Telephone Com. 
mittee adopted the report of a sub-committee appointed to negotiate 


for the purchase of the Government telephone service in Hull, and, 
subject to the approval of the Council, this will be done. 


It i» proposed to take over the National Telephone Co.'s plant in the 
Hull area from the Government on the basis of the price paid for it by 
the Government. and that application be made to the Postmaster- 


General for a 21 years’ licence, from Jan. 1, 1913. The purchase price 
will be nearly £200,000, and application ix to be made to the L.G. Board 
for sanction to borrow the necessary mon-y, to be repayable within 


22 vears. 


DAHIN 
EMPIRE NOTES. z 
TIAE HAITI DUUM 


South Africa.—The “ African World " says Johannesburg Tram- 


——— 


Wim 


| 


Darmen 


ways Committee recommend that tenders be invited for 15 new 


tramcars and the tramway manager recommends the purchase 0 
four more Tilling-Stevens motor ‘buses. 

Plant and material will be required fro public works at Parys (0.F8) 
including the supply of an additional turbine, piping, &c. (to cost £3.30) 
and electric overhead mains extensions (£1.000). : 

It is stated that the Municipality of Graaff Reinet (Cape Provine) t 
taking st>ps to raise a loan of £4',200 for wat r-supply works, estab- 
lisaing electricity works, and other im provements, 


FOREIGN NOTES. 


Argentina. —The `“ Review of the River Plate " says the work of 
the electrification of the horse tramway system in the city of Parana 
will be commenced soon. 

The municipality of San Justo (Santa Fe) have accepted the offer of 
Mr. C. Droz to establish electricity works, and the contract has been sen 
to the Santa Fe Government for approval. 

Nr. P. Ferreira. concessionaire for electricity works at La Plata, has 
informed the authorities that he has obtained the necessary capital and 1 
prepared to carry out the contract. 


Norway.—The British Vice-Consul at Bergen reports that a com- 
pany with a capital of about £35.600 has recently been formed to 
generate electrie power from waterfalls in the neighbourhood o 
Nandefjord. about 65 miles south of Bergen. Two power stations 
will he erected and the power available is estimated at from 70,000 H.P. 
to 80.000 H.P. 


Paraguay.— The ** Review of the River Plate” says the work of 
electrifying the tramway line from Asuncion to the surburb of Villa 
Maria is proceeding and will probably be completed by the end of the 
present vear. 

A consular report sa.s the construction of the electric tramway at 
Asuncion was continued during part of 1912, and a portion of it was 
opened for traffic in July, 1913. The company (a British one) also sup- 
plies electric light and power, and it has the privilege of importing elec: 
tric fittings and appliances free of duty, having thus a virtual monopoly 
for the sale of all goods of this class. Duty free imports in 1912 include 
electrical goods valued at £8,751. 


Russia.—4A consular report on the trade of the Riga district for ee 
states that in November the Railway Commission at St. Petersburg 
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pronounced in favour of the construction of an electric railway 
between Riga and the coast on the Gulf of Riga. 

The results of the electric power station at Riga were even more favour- 
able than those of previous vears. More electrical energy was required 
both for lighting purposes and for power, several factories, &c., having 
been connected up during the vear. The total length of electric tram- 
wavy line (double and single) used for passenger traffic is about 261 miles. 

A report from Windau states that at the Customs quay the 45 ton 
electric crane which was commenced in 1911 has been completed and 
taken over and works satisfactorily. 

The consumption of electrical energy in Warsaw in 1912 was 5.274.340 
units for lighting (compared with 4.290.000 and 3.435.000 in 1911 and 
1910 respectively) and 5.556.000 units for power (compared with 
4,500,000 and 3,365,000). 


FIIIT 


E TENDERS INVITED. 


BURN HIER TETTE TETTE PVT LIH IHE UUTTA TOTOO TAUTA DETTA TDI 


Electricity Supply Works’ Lease. 


Hove Corporation have now agreed on the amount of the 


* Boreholes and Borehole Machinery." —W e have received a copy 
of a pamphlet with this title which has been written by Mr. J. W. 
Cable and may be purchased at 110, Cannon-street at a price of 2s. 
Its object is to impart imformation of a practical nature regarding 
the different systems at present in use for sinking boreholes, for what- 
ever purpose they may be intended. 


MISCELLANEOUS NOTES. _—m: 
| 
| 


! 


purchase-money which the Hove Electric Lighting Co. is to | 


receive for the transfer of their undertaking to the Corporation. 
This amount is somewhere in the neighbourhood of £200,000. 


The Corporation are, accordingly. now prepared to receive pro- 


positions from responsible parties for the lease of the under- 


taking. along with their undertaking in Aldrington. It is- 


pointed out that the Hove Company has for some vears past paid 
good dividends, and has built up a strong reserve fund. Further 
particulars may be obtained from the Town Clerk. Town Hall. 
Hove, Sussex. 


 Turbo-Generator, Batteries, Rotary Converters, Transformers, &c. 


BRADFORD Corporation invite tenders for the supply and 
erection of a 5.000 kw. Turbo-Generator, Storage Batteries, 
Boosters. and Switch and Regulating Gear. and two 1.500 kw. 
Rotary Converters, Transformers and Switchgear. Copies of 
specifications, general conditions and forms of tender may be 
obtained from the city electrical engineer and manager. Mr. Thos. 
Roles, electricity offices, Town Hall. Bradford. 
10am. Friday. Dec. 19) to the town clerk. Mr. Frederick 
Stevens, Town Hall, Bradford. See an advertisement, 

Water Tube Boilers, Economiser, &c. 

SOUTH Sii ELbS Corporation invite tenders for supply and erec- 
tion of two Water Tube Boilers (with mountings and fittings. &c.) 
and one Economiser. Copies of speciiication. general conditions. 
form of tender. &c.. from the borough electrical engineer (Mr. 
Harry 5. Ellis); and tenders to the town clerk (Mr. J. Moore 
Hayton), Municipal-buildings. South Shields. by noon Dec. 13. 
See also an advertisement. 


Copper Bonds and Accessories. 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for Copper Bonds and Accessories for use in connection 
with the electrification of the Melbourne Suburban. Railways 
(approximately 300 miles single track). Specitication and form 
of tender from the Agent-Ceneral. and additional information 
may be obtained from. the consulting engineers (Messrs. Merz & 
MceLellan), 32. Vietoria-street. Westminster. S.W. — Tenders. 
addressed to the Agent-General. must be delivered at his office. 
Melbourne- place, Strand, W.C., by noon Monday, Dec. 22. See 
also an advertisement, 


Automatic Telephone Switchboards. 

Tenders are inviced (by March I8. 1914) for the supply and 
delivery to the PosrMasTER-GENERAL'5S DEPARTMENT. NEW 
SovTH WaLEs. of Seven Automatic Switehboards. with Asso- 
ciated Equipment. — Specifications and een forms mav he 
obtained from the Commonwealth Offices. 72. Victoria-street. 
London, S.W. See an advertisement. 


Transforming and Converting Plant, &c. 

The Council of the Metropolitan borough of NHOREDITCH 
invite tenders for Sub-station Plant. comprising Transforming 
and Converting Plant. together with the necessary Starting 
Apparatus and Connections. General conditions, specitications, 
&c., from the chief engineer (Mr. €. Newton Russell). Coronet- 
street. Shoreditch. N. Tenders to the Town Clerk. Town Hall, 
Old-street, London, N., by noon Dec. 16. 

Switch Panels. 

Prymovtu Corporation require tenders by Dec. I for suppiy 
of Ironclad h.t. Switch Panels; Specification, &c.. from the 
Borough Electrical Engineer 


| 


Tenders (by ` 


Motherwell.— An electrical exhibition was opened in the Lecture 
Hall of the Public Library by Provost Wilson on the 20th inst. 


The object of the exhibition, at w hich practical demonstrations were: 


given, is to popularise the use of electric current for cooking, heating. 
Mahting and other domestic purposes. 


| 


ap 


Electrical and General Stores. 

The Yorkshire (West Riding) Electric Tramways Co. (Ltd.), 
WAKEFIELD. require tenders by 9 a.m. Dec. 5 for I2 months’ 
supplv of Electric Lamps, Fittings. &c., Cables and Wires, 
Insulating Materials, Compound, Overhead Fittings, &c. 
Schedules from the Central Offices. Belle Isle. Waketield. 


Electric Bell Fitting. 
The Commissioners of H.M. Works. &c.. require tenders by 
Dec. 8 for Electric Bell Work in buildings in the Edinburgh dis- 
trict for three vears. Schedules, &c., from H.M. Office of W orks, 
Storev s Gate, London. S.W 


Wiring and Fittings. 

Loxpox County Council require tenders by lIl a.m. 
Dec. 10 for Electrical Installation at Ocean-street (Mile End) 
Elementary School (about 265 hghting points). Specification, 
&c., from the Chief Engineer, Spring Gardens, N.W. 

LowpoN County Council also require tenders by 11 a.m. 
Dec. 3 for an Electrical Installation at Chester-road Elementary 
School. St. Pancras (about 225 lighting points) Specifications, 
&c.. from the Chief Engineer. Spring-gardens, S.W. 

WEYMOUTH and District Co-operative Society (Ltd.) require 
tenders by noon Dec. 1 for Installation of Electric Light and 
Power Circuits at new bakery and stables. Specifications at 
office of Clerk of Works. New Bakery. Cromwell-road. Weymouth. 

Tenders are wanted for Wiring the Town Hall, BINGLEY, 
Specifications from the Engineer and Surveyor to the District 
Council. 

GLASGOW. Corporation want tenders by Dec. 1 for Electric 
Light installation for Langside Library. | Specifications from the 
Pubhe Works Offices. City-chambers, 64. Cochrane-st., Glasgow. 

Motors and Starters. 

BIRKENHEAD Corporation require tenders by 9 a.m. Dec. 2 
for supply of Motors and Starters (1 n.r. to 15 n.r.) during the 
year 1914. Specifications from Borough Electrical Engineer. 

Tramcars and Tramway Material. 

West HARTLEPOOL Corporation want tenders by noon 
Dec. 3 for Car Bodies and Trucks. Electrical Equipments for 
Cars, and Points and Crossings. Specifications. &c.. from the 
General Manager and Engineer of the Tramways Department. 

Tramway Rails, Tie Bars, &c, 

NoTTINGHAM Tramways Committee require tenders by Dec. 1 
for supply of 750 tons of Tramway Rails, 21 tons Tie Bars, 
Steel Poles, c.i. Pole Fittings, and Cast. Malleable and Wrought- 
iron Pole Fittings. Specifications, &c., from the City Engineer. 

Tramways Construction Work. 

SOUTHEND-ON-SEA) Corporation want tenders by 9 a.m. 
Dec. 4 for supply and erection of c.i. Poles, Girders, Joists. &c., 
in connection with alterations of pier tramway. — Specification. 
&c.. from the Borough Engineer. 

Renewal of Coal Chutes. 

DUBLIN Electricity Committee require tenders by noon Dec. 4 
for the Overhauling and Renewal of the Boiler Coal Chutes at 
Pigeon House Fort Works. Forms of tender, &c.. from the City 
Electrical Engineer. 

Gas-Driven Electric Plant. 

Dersax (Natal) Corporation require tenders for the supply 
and erection of Gas-Electrie Plant. Tenders by 11 a.m. Jan. 4 
to the Town Clerk. Specification may be obtained at the ottico 
of the Borough Electrical Engineer. 
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Electric Railway Material. 


The Agent-General for Victoria is prepared te receive tenders | 


for Track Feed Boxes (including Signal Transformers, Switch- 
gear and Accessories), Track Resistances, Impedance Bonds, 
Track Relays and Relay Boxes, for use in connection with the 
signalling on the MELBOURNE Suburban Railways. Specifica- 
tions and forms of tender from the Agent-General, Melbourne- 
place, Strand, London, W.C., and further information from. 
the consulting engineers, Messrs. Merz & McLellan, 32, Victoria- 


street, S.W. Tenders to the Agent-General by noon, Dec. 22. 
‘Converters. 


JOHANNESBURG (Transvaal) require tenders by noon Jan. 10 
for the supply of six a.c. to d.c. Converters. — Specifications, &c., 
from the General Manager. Gas. Electric Supply and Tramwavs 
Department. President-street. W.. Johannesburg. (The London 
agents are Messrs. E. W. Carling & Co.. St. Dunstan's Buildings, 


St. Dunstan s-hill. E.C.) 
Generating Plant, Pumps, Overhead Mains, &c. 


The municipality of Ermelo (Transvaal) require tenders by 
noon Dec. 23 for the supply of Steel Pipes and Accessories. and 
also of Generat: ng and Pumpimg Plant and Overhead Distri- 
bution System. in connection with the domestic water supply 
and electric lighting systems about to be established. Speci- 
fications from Mr. H. Hancock. P.O. Box 62. Klerksdorp. 


Electric Cranes. 
ANTWERP municipal authorities will receive tenders until 


Jan. 26 for the supply and erection of six Electric Cranes on the 
Bassin canal extension. Tenders to the Burgomaster. Hotel 
de Ville. Antwerp. where specifications may be obtained. 


Electricity Supply. 
The Public Works Department of the a Usand Protectorate, 


Entebbe, will receive tenders. until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, &c., may be seen at 73, Pasinghall.st., London. E. C. 


—] 


The Municipality of DanbDaNELLES (Turkey) revuire tenders | 


by 2 p.m. Jan. 14. for a concession for the installation and 
w orking of an Electric Lighting Station; £450 deposit required 
with tenders. Particulars from the Commission de [V Adjudi- 
cation. Municipalité des Dardanelles, Dardanelles. Conditions 
of tender (in French) may le seen at the Board of Trade. 73. 
Basinghall-street. London. E.C. 
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LoxpoN Cousty CovsNcir.- -The Highways Committee during the 
summer recess accepted the teader of the British Westinghouse Co. 
(at £17,915. 5s. 8d.) for switchgear, &c., for Greenwich generating 
station, and gave the company permission to sub.let portions of the 
work, including the cables to Johnson & Phillips and the automatic 
regulators to the British Thomson- Houston Co, The company now 
wishes to sub-let the cables to Siemens Brothers & Co. and the auto- 
matic regulators to Brown, Boveri & Co., and the Committee recom- 
mend that such permission be given by the Council. 


LEICESTER.—The following tenders have been accepted bv the 


Council :— 

United Car Co.. 12 top covers for tramcars. £101. 105. each ; Walter 
Scott (Ltd.), ESO tons steel rails and 6 tons of fish plates, £1.273. 10». ; 
T. Wragg & Sons, 2,800 vds. of single way stoneware conduits, 
^avliss. Jones & Bavliss, 1.000 steel tie bars in 
; Messrs. Ibbotson Bros, & Co.. 6 tons of bolts, 


Messrs. 
din. dia.. £130. 105, ; 
three lengths. £79. 3s. 4d. 
nuts and washers. £141. 
GniusBy.— The tender of Messrs. W. Lucy & Co. for house service 
boxes (the boxes at £171. 6s, and fittings at £48. 16s.) and for house 
fuse boxes (at £153. Os. 4d.) has been accepted by the Council. The 
tender of Crvselco ( Ltd.) for the supply of metal-filament lanps has 


&lso been accepted. 
AxTWwERP. —The Municipal Council are recommended by the Public 


W orks Comunission to accept the tender of the Société des Ateliers 


-— 


de Constructions Electriques, Charleroi, for the supply of 30 electric 
cranes. The tender of the Maschinenfabrik Augsburg-Nurnberg was 
the lowest received. but was not to specification. 


L. & S.W. RAILWAY ELECTRICAL ScHEME—Messrs. Scholey & Co. 
have received (from the British Westinghouse Co.) an order for their 
special tool steel gears and pinions for the whole of the equipments 
required in the electrification of the suburban lines of the L. & S.W. 
Railway. It is claimed that this is the larzest single order ever placed 


in this country for gears and pinions. 

NT. Pancras (LONDON).—The tender of Veritvs (Ltd.) has been 
accepted by St. Pancras Guardians, for a supply of six dozen " Z” 
metal-filament lamps. at 2s. 1d. each. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIs & Pryor, Chartered Patent Agents, 


70 and 72, Chancery-lane, London, W.C. 
W henever the date applied for differs from the date on which the application was lodged 


at the Patent Office the former ts given in brackets after the title. 


1912 SPECIFICATIONS. 


Electric starters for motors, alternating or direct current 


21.974 PINKERTON & Wascn. 
Contact breaker for electric 


24.439 THe STERLING TELEPHONE & ELECTRIC Co., & BELL. 
balls and the liz». 

24,586 Simetex Conpbuits, LTD., & TAYLOR. 

25.237 Siemens Bros. & Co. LTD., & PETITHORY. 
switcnboards or the like. 

26.156 gee METROPOLITAN Gas Co., & SOMERVILLE. 
UTN ers. 


Electric ovens. 
Lamp jack strips for telephone 


Electric igniting means for gas 


26,177 PLatsant. Dynamos and other like electric machines, (24/11/;11.) 

A dynamo or the lixe electric machine in which the induced elements have añ 
epicycloidal motion in a magnetic feld. This field is produced by a cylindrical 
inductor, that is by an Inductor, the opposit2!y named poles of which are circular. 

25.935 Major & Smity, Major & Stevens, Lro. Soleneids for alternating current. 

27,758 Bastis# THomMsoN-Houstcon Co., GARTON & Wa-scu. Re gulating mechanism 
for electric distribution syst:ms. 

28.979 CovguT8Y & RusHTON. Conduits for electric conductors. 

23.698 FAIRBROTHER. (Vesta Accumulator Co.) Adjustable electric lamps. 


1913 SPECIFICATIONS. 


2.125 Oxun. Incandescent arc electric lamps. (26 1°12.) 

3.266 Fewer, Means for signalling disaersement between engine controlling gear and 
the hx2, and order telegraph indications. à 

4.945 Baitisy THomson-Houston Co. (General Electric Co.) Electric circuit in 
terruptine devices, 

5.36 ELECTRIC AND ORDNANCE ACCESSORIES CC. & HcwrEt1, Electric fuse holders. 

6.335 Kraus & Orres. El:ctrostatic separators. (14 3.12) 

An electrostatic separator in which the particles are s?parated by the attractine 
forc? of an el:ctrostatically permanently chareed surface acting through an alf cai 
aad that the electrostatically attracted particles are carried away by a movazl 
diclectric body arranged between the attracting surfac? and the particles. 

€.431 Burton & Yates. lenition devices for internal-combustion engines. 
9.070 HcwoRTH (RYDER). Electric current generators. 
19.153 Majorana. Wireless telephony. 

Relates to apparatus for the production of electric oscillations of a characte £25 
to the requirements of wireless təl- pony in which a current is caused to CEY 
across a sma! eap a7ranesd in an oscillatine E iit between continuous metal sas: = 
such asthrede-sof discs, havine hizh relative velocity, and that the discs are armas? 
in perpendicular planes and eac k with its axis in the plane of the other. 

13.084 Routin. Systems emrloyine electric motors controlled synchronously from * 


distanc (Divided application on 735 13. 971 13.) . : 
13.499 Von RECKLINGHAUSEN, HELBRONNER & Henri. Vapour electric apparátus. 
(011.513) 


14.339 JAKossEN & JENSEN. Combined switchss and plug contacts. (216 42) 
16.252 HELL. ‘ND. Devic: tor transferring dien irom ri? id codes to els 'ctric ins 

16. 42. ) uu 
16.526 Siemens Beos, Dynamo Works. LTD.. & TAYLOR. Dynamo electric ma. 
15526 Beuws. Elsctromaenstic devic» for adjusting valvas from a distance. (14 


ulate” E 
€n1225. 


15.496 AsH. Electric rat trans. (28 8 12.) TEE 
21.731 E Switcnaes for opening and closzine electric circuits. (Addition 
vivid. .) 


ce ee —— 


APPLICATIONS FOR PATENTS. 


NoTE.—7 he undermentioned Applications (except those marked t) are not re 
public inspection until ajter acceptance of Complete Specifications. Those marked * + 1 
open to inspection 12 months after ihe date attached to tke. ij they have not been pub ns a 
previously in the ordinary course. Names within parentheses are those of commun! a 
of inventions. When cemplete Specification accompanies application an asterisk isa 


October 29, 1913. 
24,516 TAvLor & Wei. Turbine and centrifugal pumps to prevent over 
electric or other motors. 
24.524 ROTHWELL, Roperts & ROBERTS. 
safety lamps. 
Caps or mouthpieces for telephonic transmitters and ot 


open to 


loading & 


: n? 
Magastic locking and unlocking of m! 
her sound instru: 


24,525 Ma23. 
ments. 
24.559. 24.599 Nisretr. Electrolytic apparatus. 
24.569 Lucas. Porous containers or diaphragms for voltaic calls. 


Electri: cling cogis. 
Electric switchs cr circuit-breakers. 


October 39, 1913. ing a signa! 
24.620 HARTMANN. Electrical alarm for warning engine drivers when passing 
standing at daneer. 
24.657 Ferra. Thermo-:leztric e»nerators. 
24 672 RooTHAAN & Ferrant Lro.) Quizcaction mechanism. T 212,13 
24.673 S:4gEsBIUs. Conversion of alternating electric currents. (Addition : 
3l 10.12, Gormany.i® 
24.633 Jones. Magnetic chucks. 
24.694 Ferranti. Pumps. motors and the like. 
24.699 Raves. Electric h: a :dheaters. (Addition to 14,562/13.)° 


24,72) AYRTON. Are lamp 


24.585 MARKT. 
24.593, 24,594 Hort & Suit. 
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ctober 31, 1913. 25.140 WESTINGHOUSE BRAKE Co. & Peter. Electric circuit controller. 
(Siemens & Halsk2 Akt.-Gas..G2rmany.) Electrical con- 


ae ee ao re-fills. 
: ANCOCK. anufacture of t»legraph and like i 

24.770 ATHERTON. Arc lamps. yor iud 

2n BI KU fittings for electric conduits.* 

: DMONSON. GARTON DDLESTON. Indicator for recordi ig ine 
24,892 Orro. Dirieible torpedoes. (22/11 12, Franes.)* SIRE SG nes: 
24.829 Scrater. Mounting switches and othar electrical apparatus in boxes." 
24,820 DEsoNNIERE. Heating of liquids by means of an electric lamp.* 

24,827 Frank. Working a radiator heated by eas-ous, liquid or solid fuel. or by electric 
currant orsteam. (Addition to 20.241 11.* , 

24,833 McKezzie & HoLLAND iLtp.) & Pearce. Electric rotary indicator. 

24.845 FEtLOws. Automatic switches or cut-outs. 

24,85) RENNERFELT. Electric furnaces. (5.12.12, Sweden.)* 


November 1. 1913. 
24,871 RHopEs. Variable candle-power incandescent electric lamp and switch. 
24.883 ANSTEY. Apparatus for autographic and facsimile telegraphy. 
24.698 Prior. Electrically lighting road vehicles and the like. * 
24,899 WirtpEv. Construction of electric Snap-action switch. (Divided application on 
1.471 13. July 18.)* 
24.900 ScuwaRz. Carbon electrode holders. (20 1.13. Garmany.)* 
24.907 Knas, Electrical interructers or vibrators. 
24,911 Orren. Electrostatic machines. (14 10 13. G:rmany.)* 
24,927 Western Erecrric Co, (Franklin Tuthill Woodward, B:lrium.) 
a excnangs svstems. 

24,928 Western Evectric Co. (Franklin Tuthill Woodward. Beleium.) 
, apparatus for telephone exchanes systems. * j 
24.936 24.939 GanereLL Bros. & Onwoop. Galvanometars, voltmeters. ammeters and 

à lix instruments, (Addition to 17.733.13.) 

24,942 Kiyratuy & BERGER, Submarine audible telegraphy and Signalling. (Addition 
to 27.144 10.) 3.11/12, Huneary.)* 

24,943 HITZELBERGER & New British Ever READY Co. Electric torches. 

24,943 HITZELBERGER & New Britisa Ever READY Co, Electricosck=t lamips.* 


Telephone 
Switching 


November 3. 1913. 


.24.955 ErrHicx. Electric target. 


24.963 Rayvsovip. Electric-beil sienalling for railway purposes. 
24,966 DuBAsH, Electric alarm to audibly indicate movement of marine eneines in 
. direction contrary to that shown uron teleeraph atal.* l 

25.918 Slevens Bres. & Co. & Bott. Electric railway-signalline and means thsrefor.* 

29,023 FeiLxann, Turnyam, NcBLE & Sruatt. Portable electric lamps. 

25,042 CowrzR-CoLEs. Coating metallic shaets with other metals. 

25.046 BLozav. (Robert Bosch. Germany.) Electrical regulating devices." 

25,047 Brockie, Lamp standards. 

25.002 Marks. (Mead Electric Siznal Co.. U.S.) Sienalline apparatus.* 

22,072 Siemens Bros. Dyane Worxzs, KoEzToEN & BoLTON. Arrangements and con- 
nections of switchg»ar and switches therefor. 

25.073 SIEMENS-SCHUCKERTWERKE Q.k.B.H. Connecting two elcctrical sources in 
parallel. (7 6.13, Germany.)* 

25,085 Smita. Telescopic radio-tzlegraphic masts.” 


- 


ae 


November 4, 1912. 


25.093 WiriLiAMs. Ebctric lamos. 
25,107 FEsSANDO. Meteraprlicable to the measurement of electrical enerey and also to 


the measurement of electrical power. 
25,123 Borrie, El-ciricilly-onarat2d systsm of and apparatus for automatic track 


siznalling on railways. 
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MUNICIPAL ACCOUNTS. 


Harrogate.— The accounts of the electricity department for the 
year ended March 25 show capital expenditure £126.188. (increase 
£1,275), of which £24.365 has been repa d. 

Revenue was £17.068 (including £131 from reserve fund), and total 
expenditure was £8,643, leaving a balance of £8,425, of which £4.867 was 
required for interest and instalment of loans and £2,403 placed to sink- 
ing fund: £400 has been placed to reserve and £1,025 applied to relief 
of local rate, Units venerated were 1,706,618 and sold 1.250.458. Total 
maximum supply demanded was S40 kw. 

s 

Kendal.— The accounts of the electricity department for the vear 
ended March 31 show capital expenditure £16.725 (increase £1.419). 
of which £3.660 has been repaid. 

Revenue was £1.480 (compared with £1.379 in previous vear), working 
expenses were £1,082, leaving gross profit £395. Interest and instalment 
of loans required £1.005. so that the net deficiency was £607 (£601). 
Total cost per unit generated. (exclusive of capital charges) was 2-594. 
(decrease 0-4408.). and average price obtained was 4-618d. Units gene- 
rated were 101.359, and sold 74.846 (increase 10.826), Maximum loud 
on feeders was 93-2 kw.. and the loz factor was 916. Lamps (equiva- 
lent 8 c.p.) counected are 0,755 (increase 731) 

Long Eaton. — The accounts of the electricity department for the 
year ended March 31 show capital expenditure £36,146 (increase 
£70). of which £25.396 is outstanding. 

Revenue was £8,567 (compare?! with £7.779 in previous vear). and 
working expenses were £5,060 (£4.097). leaving gross profit. £3,007 
(£3,682). Interest and instalments of loans required £2,537 (£2.537), the 
net profit being £970 (£1,145), of which £600 has been devoted to relief of 
rates. The total net profits since the commencement of the undertaking 
have been £8.269. Averaze price obtained was 1-430. (1-428d.) per unit 
sold, working ex penses were 0-800. (0:732d.). and capital charges 0:406. 
(0-453d.). "Total maximum supply demanded was 658 kw. (672 kw. ). 


and Joad factor was 26:01 (22-77). 
Paisley.—-The accounts of the electricity department for the vear 
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25,141 Siemens Bros. & Co. 
nectors for electro-medical apparatus. * : 

25.163 B.T.-H. Co. & Jones. Automatic regulating devices for electric distributi 
systems. (Divided application on 25,286/12. May 3.)* 

25.164 BAERLOCHER. Control of electric motors on traction systems, trains and the like. 


29.171 SwvpER. Electric furnaces.” 

25,176 BERNER & Lists. Grapnels for raising submarine cables. 

25.184 Nu-Lings Mra. Co. & CHAPMAN. Electric clocks, 

25.207 BERGER. Submarine signalrecziving apparatus. (4/11/12, U.S.)* 


November 5, 1913. 
25.208 Morris & CarTCHER. Incandescent electric lampholders of the bayonet-socket 


typs.* 
25.210 PATTERSON. Miners’ electric safety lamp. 
25.236 EvuLATE. Pneumatic electric current limiting apparatus. 
25.247 KILLAR. Telephones. 
20.257 LEiTNER. Means for suspending secondary battery plates. 
25.263 STSAETEN, Brakes for tramway vehicles and the like.* 
25.274 WATERS. Electrical protective systems. (Addition to 26.961 /12.) 


20,283 SAVIN, Telephone systers. . . f 
25.233 DAVENPORT & Wuite. Effectine ignition in dynamo driving int?rnal-combustion 


engines. 


(25/1/13, France.)* 


. November 6. 1913. 
25.316 Grirritus. Securine devices for incandescent electric lamps. 


25.327 Cater. Multiplex talecrarhy. 

25.362 MeE''zEL. Tubinz for conduction and insulation purposes and method and machine 
for makine th> same.* 

25.363 Raitina & Tayior. Electrical conduit svstems. 

25.385 Inric & Mitts. Electric storae? batterizs. 

25.382 BcgHM. Searchlight or projector.* 

25,415 Jenkins, Pattinson & WELLESLEY. Electrolytic cells. 


November 7, 1913. 
Wave-detectors for radio-telegraphy and t2lephony. 


25,404 ALLEN. 
25.437 DENBIGH. Recording or courtine telephone calls. 
(Galvanische Metall-Parier Fabrik Akt.-G2s., Germany.) 


25.464 CHRISTIE. 
brush-holders for electrical apparatus.* 

25.465 Crristie. (Galvanische Meta!l-Papier Fabrik Akt.-Gss.. Germany.) Collector 
brushes for »l:ctrical apcaratus. * " 

25 473 Gavan Itv:1G (LTD.) & INRIG. Generation and control of electricity. 

25.477 HcrT & Smitu. Electrical switches or circuit breakers. . 

25,479 SigugNs-ScHucKkERTWERXE C.M.B.H. Cooling arranz2ments for electric loco- 


motives. (26/513. G.rmanv.)* 
25.484 Wricut & BusnusiIpz. X-ray apparatus. 


Collector 


Novembzr & 1913. 

^ 25.044 BROADBENT. Fittines for electrical conduit syst2ms. 

25.509 Foster. Safety electric ceiline rose, 

25,585 Watson & Varitystlto.). Ebicteicil candle lamps. * 
25.59] Eastern TgELESssP-: Co. & Ryan, Duplex and like t^legraphy.* 
25.598 B.T.-H. Co. & Wgo-oaz. Leaxaze protective devic:s for alt*rnating-current 

distribution systems. 

25,599 B.T.-H. Co. (G.E.Co..U.S.) Manufacture of electric contacts.* 
25.601 SaLsBURY. Electrical wirine circuits for motor-cars. 
25.607 Navron. Plates or electrodes for secondary batteries. 


25,612 Winay & GARRETT. Wireless telegraphy. 


MATHEI ATEATAHA THAI IH AA IA A DUANE HA s 


MATTERS. = 


j ended May 15 show capital expenditure £205,452 (increase £4,257). 
! of which £34,035 has been repaid. 

Revenue was £22,653. working ex penses were £12,471, and gross profit 

was £10.183. Sinking fund, interest, &c., required £10,071. leaving net 

i profit £112. Units generated were 4.032.685 (compared with 3,546,454 

i in previous vear) and sold 3,323,528 (2,930,775). Total maximum supply 


| demanded was 2,195 kw. (2.001 kw.). 


COMPANIES’ MEETINGS AND REPORTS. 


es 

BARBADOES ELECTRIC SUPPLY CORPORATION (LTD.)—For the year 

! ended June 30 the profit was £394, as compared with a loss of £466 in the 
previous year. Considerable progress has been made, but the results 
have been affected by the high cost of oil fuel. The total number of 
lamps and motors connected (of an equivalent of 25 c.p.) was 9.430 at 
June 30. 1913, an increase of 4.020: and the number of consumers was 
456. compared with 247. The number of consumers awaiting connection 
is encouraging. The growth of revenue has been steady, but the slow 
progress made was due to the «small number of units consumed per lamp 
connected and to the low load factor. Negotiations are proceeding for 


the supply of power to the tramway company, which intends shortly to 
The contract, if obtained, will neces- 


l 


convert its line to electric traction. 
sitate further capital being raised to meet the expenditure on the plant 
which would require to be installed. The company is now supplying a 
tion of the publie lighting at Bridgetown, and an additional contract 


| por | 
A contract has also been obtained from the 


has recently been obtained. 
Government for lighting the wharves and inner basin. 
CONSOLIDATED SIGNAL CO. (LTD.)—At the meeting on Tuesday the 
chairman (Mr. W. Holland) referred to recent railway accidents, and said 
it was onlv in quite recent times that apparently reliable appliances had 
bcen available to meet some of the cases which had arisen. Several rail- 
wav companies for some time had been testing and installing the 
most modern devices to ensure safety, but it would be unwise of them to 
| instal, at heavy expense, suggested safeguards until their reliability had 
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been proved by extended trials under working conditions. The sub- 
sidiary companies shotved gross profits of £101,903, and net profits of 
£71,071, and they would receive £27,068. They would pay the full pre- 
ference dividend, and 10 per cent. on the ordinary shares, carrving for- 
ward £5,151. 

PROVINCIAL TRAMWAYS CO. (LTD.)—At the meeting last week. the 
chairman (Mr. A. Beattie) said that the past vear's net profit was the 
largest ever made since the formation of the company 41 vears ago. The 
price of coal remained hich and the oil fuel used in the Diesel engines had 
doubled in price, in addition to which there had been increases in wages 


and ex penses, 


NEW COMPANIES, STATUTORY RETURNS, 
. MORTGAGES AND CHARGES. 


NEW COMPANIES. 


DICKINSON ELECTRICAL MFG. CO. (LTD.) (132,225.) — Reg. Nov. IS. 
capital £2,000 in £1 shares, to carry on the business of engineers; manu- 
facturers and patentees of electrical and other appliances; &c.. and to 
adopt an agreement with W. Dickinson. Private company. First 
directors are G. North (managing), W. Dickinson and J. L. Orchard. 
Reg. office: 85, Broadway, Bexley Heath. 


ELECTRICALS (LTD.) (132.317.)—Reg. Nov. 22, capital £10,000 in £1 
shares, to carry on the business of electrical and mechanical engincers 
and contractors, electricians, suppliers of light. heat. sound and power, 
metal workers, manufacturers of and dealers in electrical and other 
machinery and plant, &¢. Private company. Reg. office: Cathedral- 
buildings, Dean-street, Newcastle-on-Tyne. 


INDIAN RAIL-LESS TRACTION CO. (LTD.) (132.231.)—Rev. Nov. 18. 
capital £5.250 in 5.000 preferred shares of £1 each and 5.000 ordinary 
shares of Is. each, to carry on in India or elsewhere the business of 
engincers, electricians, suppliers of electricity, manufacturers of car- 
riages, waggons, &c. Private company. 

MUSOLAPHONE SYND. (LTD.) (132.255)—Reg. Nov. 19, cape 
£5,000 in £1 shares, to establish systems by means of which performances, 
entertainments, lectures, legal proceedings, &c., may be transmitted to 
and received at distant places by aid of telephones. and telegraphic 
apparatus, to enter into contracts with the Government of this or anv 
other country, &c. Private company. : 

WESCOSCOPE (LTD.) (132,240.)—Reg. Nov. 18. capital £7,500 in £1 
shares (5,000 6 per cent. cumulative preference), to take over the business 
of electrical engineers and dealers in electrical appliances carried on by 
the Wright Electrical Sales Co. (Ltd.), Leeds, to carry on the same and 
the business of manufacturers of and dealers in photographic, magnetic. 


cinematographic, railway, motor and other appliances, &c., and to adopt 


two agreements. First directors are W. W. Newbould, A. B. Hudson 


and A. Hudson. 
STATUTORY RETURNS. 


NEWTON'S (LTD.)—The capital in return to Sept. 30 is £40,000, in £10 
shares; 3,256 shares taken up and £18,650 paid. £14.000 conzicered as 


paid. Mortgages and charges : £14,000. 


PIRELLI (LTD.)—R turn to Oct. 2 gives capital as £8.000 in £5 shares. 
All shares taken up and £8,000 paid. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 


AERO FIRE ALARM (LTD.)—IJssue on Nov. 13. 1913. of £600 deben- 
tures, part of series of which particulars have already been filed. 


ATLAS ELECTRICAL CO. (LTD.)—Particulars of £5.000 debentures, 
created. Aug. 14, 1913, have been tiled, amount of present. issue being 
£350. Property charged: Company's. undertaking and property, 
present and future, including uncalled capital. No trustees. 


BRILLIANT ARC LAMP & ENGINEERING CO. (LTD.)—Particulars of 
£300 debentures, created Nov. 6, 1913. have been tiled, whole amount 
being now issued, Property charged: Company's undertaking and 
property, including uncalled capital. No trustees. 


GREYSTONES ELECTRIC LIGHT & POWER CO. (LTD.)—Particulars 
of £1,200 debentures, created by resolutions passed April 22. Aug. 5 
and Oct. 28, 1913, have been filed, present issue being £500, Property 
charged: Company's undertaking, goodwill and all property. present 


and future. No trustees. 


RECEIVERSHIP. 


ELECTRIC BATTERIES|& CARBONS (LTD.)—F. R. Graves, 3, New-street, 
Old-street, E.C., ceased to act as receiver or manager on Nov. 17, 1913. 


CITY NOTES. 


MEMORANDA (Nov. 27).—Bank rate 5 per cent. (since Oct. 2, 1913) 
Price of silver, 27d. per oz. Consols 731—733 for money and for 
account. Consols Pay Day, Jan. 2: Stock and Shares Continuation 
Days. Dec 9 and 28. Ticket Days, Dec. 10 and 29. Pay Days, Dec. 11 
and 30; Mining Shares Carry Over Days, Dec. § and 24. 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—The directors have 
declared a tinal dividend of 5 per cent. (making 10 per cent. for the vear, 
together with a bonus of 2 per cent., both tax free, on the ordinary shar 


capital iu respect of the financial year ended Aug. 31. 


BRITISH ELECTRIC HEATER CO. (LTD.'—This company, which has 
been formed for acquiring and exploiting the patents relating to the Kratt 
electric water heaters, is inviting applications for an issue of 30,000 
6 per cent. participating preference shares of £1 each, payable 2s. td. per 
share on allocment. 2s. 6d. on applicacion and the balance as and when 
required. The share capital of the company is £90,000. divided into 
30,000 6 per cent. participating preference shares and 20.000 ordinary 
shares of £1 cach. [In the report of the consulting engineer to the com- 
pany (Mr. €. S. Vesey Brown) it is stated that the Kratt heatersgte made 
suitable for attaching direct to any cold-water tap. in which form the 
heating is practically instantaneous, and they are also made with circu. 
lating tanks, in which cases a supply of hot water can be kept alwavs 
ready with a small consumpiion of electrical energy. The actual current 
required in the circulating tank type is approximately one-third of that of 
the directly attached type of heater, alihoush the total energy consumed 
is about the same in both cases. X thermostat has been designed, to be 
attached to the tank systems to provide automatically for current being 
switched on only when actually required, to keep the water at any pre- 
determined temperature. The thermal efficiency. of the patterns. suh- 
mitted was good, and could be made as high as 99 per ceni. The rield of 
use was unlimited, and that with reasonably cheap electrical energy there 
would be no ditticuliy in satisfying the demand which has now arien for 
providing hot water by electricity. The salient points in the invention 
are > Only one cold-water pipe is required : hot water can be obtained at 
any time, practically instantaneously ; ihe waver when hot is bacterie- 
logically filtered ; no “ boiler " required : the apparatus may be fixed 
anywhere, and is not unsightly. In addicion to the Kratt electrical watet 
heater, there is included in the sale to che com pany the righisin the United 
Kingdom to an invention of an electrical towel rail and dryer, for which 
provisional protection has been obtained, and full patents have been 
applied for. Negotiations have already been entered into for the ap- 


' pointment of agents for the sale of heaters in India. Burma, Cevlen, South 


Africa, Argentine Republic and Mexico: and negotiations are being 
opened for the sale of several of the foreign patents for the heater. The 
company has already eommenced business and secured suitable premises 
at 73, Dunlop-street, Glasgow. A considerable number of agents have 
been appointed, and orders have been received from a number of repre 
seniatives firms and Corporations, including Glasgow, West Ha? 
Greenock and Sheftield Corporations, New castle-on-Tvne Electric Sip? 
Co, Brompton & Kensingion Eleciric Co... Edmundson's. Ele tri? 
Corpi., Great. Eastern. and Grand Trunk Railway Companies (nent 
Steamship Co., &c. Further particulars are given in the abridged pe 
pectus in our adveriisemeni pages. The subscription list will close on of 
before Dec. 2. 


Lett 
BRITISH ELECTRIC TRACTION CO. (LTD.)--The @ivieene on the " " 
cent. cumulative preference stock for the hali-vear ended Sept. 30 wil be 
paid on Dec. 13. f 


CONSOLIDATED DIESEL ENGINE MANUFACTURERS (LTD.)—Th: circ 
tors have issued a circular proposing the reconstruction of the company 
for raising more captial. [t is recommended to form a new company 
with a capital of £600,000 in £1 shares. The present company 5 une Ts 
taking, assets and liabilities are to be made over to the new company m 
consideration of the issue of 600,000 shares, each credited with 152 ue 

The directors re port states that during the period from March 27. pIE 
to Oct. 31 last the profits anticipated in the prospectus were not realised, 
the general ex penses for the 19 months exceeding the revenue by 22.09 
No dividend for the past. year has been received from the investinent M 
Carels Freres, although the balance-sheet of that company shows à pront 
for the period ended July 15 last of £20,000, l 


ELECTROLYTIC ALKALI CO. (LTD )—t a meeting on Monday a schen? 
of reconstruction was approved, involving the issue of £124.0007 percent 
participating preference shares. Existing preference holders ate ti Hie 
one new ordinary share for every five shares now held, and orcinars 
holders one for every 10. The total share capital will then amount to 
£ 164.000, compared with £300,000 at present. [t is propoved to E 
existing debentures and issue £60,000 new ones. £46,000 is to be qn 
on new power plant. 


MACKAY COMPANIES.—The regular quarterly dividend of 1 pet cent 
on the preferred shares and the regular quarterly dividend of H1 per DS 
on the common shares in the Mackay Com panies will be paid on Jan. =y 
1914. to shareholders of record as thev appear at the close of business on 


Dec. 13. The transfer books will not. be closed. 
of 6 pet 


MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—.\ final dividend of PM 
cent. (making 10 per cent. for the vear), tax free, has been declared to 
vear ended Aug. 31. 
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| ELECTRICAL COMPANIES’ SHARE LIST. 


: METAL PRICES. 
Messrs. J. B. Garnham & Sons, 132. e Tnames-street, London, E.C., quote under 
«date Nov. 26 the following as th? present basis prices o í Price * RATE 
New METAts. per lo. , Per ton g De NAME. Wed. | PER CENT. DITIDEND 
Solid Drawn Brass Tub2s........ Bil. | Antimony -«Xeeuveiveervicus £39 0 0 | & ipgND Nov. 28. | Yieupeo. 
Solid Drawn Copper Tuscs LUNGS 10§4. lees 
Brazed Copper Tub2s ........... 10i. Orp METALS. per ton. 
Brazed Brass Tubss ............ Ivd. | Clean Scrap Copper ........ £62 0 O 
Brass Wit ........ cece eee o 5s ! S A SeFape so us re ^ 7 Electricity Supply. NT 
‘Ne TASS sewer cree nner cues : Tà Clzan wee eee acne | " " 
n Gates MEE 8:3. | Old Lead, less 4!bs. cwt. .... £17 0 O 10, 5/0 | Bournemouth & Poole Elec. Sup. Ord.... d : V 9 Mar, Sept 
Coppit Wire osa eese Rs Lodo oet og ve Roe p £16 0 0 WF 10 4/6 Do. 4$ per Cent. Cum. Pref..... re Sy ipl e 14 Feb, Aug 
par ton. Hollow Pewter crscsrssrses £129 0 O 0 6 Do. 6 per Cent. Cum. Second Pref .... on 1111.2 Feb, Aug 
Copper Shati osse ase £83 G O | Blace POWwIr.eeccer tie ou £75 0 0 St. 449 Do. 44 per Cent. Deb. Stock (red.) . Bi—a; | 513 0 Jan, July 
English Lead... eel £1817 Oo" Gun. Metal eesserex ame kast £55 0 O0 5. 4/6 Brompton & Kensington Elec. Sup. Ord.. Marc 
Spelter ica tans ede ve oars £21 O Qu Alm a0 ene cates eas . £45 0 0 if s 3/6 Do. rper Ce ped on ^ : 3 Har, ot 
e t m | 
Mr. A. Joseph. Eart-street. London-reid, Scuthwark, London, S.E. quotes under date 9 4% onus CEN keii p Su Ca 45 50.5 i AS 
dE C. ere eee, 5 25 Do di par Goni Prel ies 905-95 |4 6 o| Ee Aug 
pu ‘ = an, July 
Alumin: um Cuttingz.... ese. "E 2 di on I (less 4lbs. cwt. Draft) a * E SE i 5 4 4 pe Cant, Deo Sisk) c 1004 =i02 ‘ 8 3 i A | 
Old Br: r BSESREZELILLLLILO 2 id nrc £16 0 0 5 o Do. c ty Undertaking 419 4 Cum. Pref. 2 an, u y 
dt Qus H aa iu eee £140 6 0 5| 2/0 | Chelsea Electric Supply Ord.........-- | oe hee arch 
Can copa ovs void EYL £ A low 3 Pei 5 Ie o ^ E: T al Do. 4$ per Cent. Deb. Stock (red.).. 94 ; June, Dec 
___Brazisry Copper... wow. eres par cee £05 u a Sha au HER 2 B! ácx ONSET uu. St y d? Chiswick Elec. Supp. Corp. Ist Mort. Db. y ? 9 5 0 9 m . Au 
0 City of London Electric Lighting Or — ! ; 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. || 1 26 DEDE ae I3 SIA aC fals 
Se ee Sa a ES NU C EU aaa ; ty o per Cen e ock (red.).... , 
dE | Week Ei E [nc. or dec. AGGREGATE. Sti 9j! Do. 4$ per Cent. 2nd Deb. Stock (red.) i: : H 0 an, July 
LINE. | ended. | E | (a) No.of Amount ; Inc. or dec. ey ne neon en Supply Ord.... 11512. 13.10 9 dai : Su 
ERE a £ weeks, £o c scio ty Do. 4t per Cant Den Stock (red. jor -+| 1924—1044 P 18 2 us uly 
i e TOCK. cca ssensves — , 
Aberdeen Corporation ... Nov. 19, 1,472 + 125 125 _ 41,69% + 2.68. 9s Z^ drug Mee CO OM ue ee 7 T ol dune ub 
Anglo-Argentine -......., ,, 16 51,517 — 4,961 45 |2,546.189 + 18644 : 65 Dor l6 percent Cum Erat. 20 95 waeee ay, Nov 
eee » 22 431 + 21, 35. 16114 + ed 5.2 po S per Cent. Non-Cum. Pref. ... Ii-1i ee ii 
Bath Electric Trams, Ltd. ,, 19 730 + 46! 47 45,4 + 3,6 5 310 BOE Electricity Supply Co. Ord.. 41 —4i a ad y 
Birkenhead seeesvteneo oee oF 23 1,224 HE 89 34 | aa + poe 5| 2/ De. ; per Cent. Cum. AUN M NE ale 4)b--4i 4 15 0 Feb’ A 
Birmingham Corporation . » 22, 12255 + 1,164 34 338,83 + 35,01 st | 4 o. Do. Ist Deb. Stock (red.) . .| 89 —91 211 35 Apri, os 
erer ay, ee tee a TI e. 5 4% Hove, Electric Lighting Ord... oi 7-8 (511 0 
Bournemouth Corporation 7 9| fe X 190133 2008 L 54% IP sec] 44] Isle of Wight E. L & P. Co. Deb. Stock..| 88 -& |513 6|Feb, Au 
See, ducis eii. WE Neg coeno esed cl AES Kensington Khichtsbrides Ord |, o 21-8, |513 6| Feb, Aus 
Bradford Corporation ...| ,, 22! 5,539 '-rF 209, 34 203,126 |-- 12,570 5 6% Do. 6 per Cent. Ist Pref....... eese. 4i—5} 2159 Jan, y 
Brighton Corporation ...| „ 23 893 | + 99 | 34 39,839 [+ 83 St 4 Do. 4 per Cent. Deb. Stock (red.).... 88 —9l ae 
Bristol Trams & Carriage | ,, 21! 7275 + 843 | I> | 375,135 [+ 51,048 [| St) ib | DO. A Dor ar ee Go È Notting Hil rc PC 
pps RE US i 2 35 2 t 1866 | St 4 de Kent ver UR ces Deb. Stock. lti} |410 61 Mar, Sept 
a ee ee LE : | | : : 3; 1/6 | London Elec. Supply ensem Àg B gi 514 0.1 Mi cet 
Calcutta TramwaysCo...  ,, 22 R67,751 | —R3,434 | .. gs e. | Bier ety Sn, a na $ —5l r, 
R ia IUS B Bis ae wel st 47. | Do. 4 per Gent. Ist Mort. Deb...) 89-92 | 47 9| Jan, Jub 
erie rele cure AE. 2 e (c 22 " ane i E 5| 2/0 | Metropolitan cen Supply Ord eau: i =o P s "i Pe Tus 
dur Wu. ee | D Ul y E r Cent. Cum. Pref........... - 
City & South London RU: | » 22 28lo — 83 47 , 132,743 — 12272 “° AEn po 4 44 ber Cent. Deb. Stock Ist Mort. . — i H : Jans ay 
Cork Electric Trams Co.. 5 2) 4527 | + 13 | 46 23.28 + St | 34%] Do. pit r Cent. Mort. Deb. Stock(red.)| 79 —82 EE an, y 
ic a a es ccu WE ia a 53 60 Lr $$ | Sela Newcastle & District E. L. 44 Mt. Db. St) B2 -—R I T 
“Derby s eee ette ete ee " j i T + i , o Do. 2nd Mort E a a 5. à NN ec 
Dover Corporation asese | . l . | . oe 4. 122 z oe 3 d^ OR Newcastle Elec. Sup. 44%, Ist Mt. Db.. 221 ae | H A 5 | Jan, July 
pe Gnd ee oy ae OMS. P ea ae 2909. | 100/55. Portu Meus vp a c do orts.. 105 —107 | 5 12 O | April Oct 
nite HDD " em B ^ p^ ' : oO 6% 1n. P- e*oceteto t tn =< . 
Dundee Corporation ...-! 4, 19 1201 + 1j 27 2 4 e S eA | R Notting Hl E L. on 6% Non.Com. Pref. 10 —101 5 H 6 ds 
East Hama Counci seres. div Ze A oon '018 + 734 5| 3/0 | Oxford Electric Ord............-- hoses —6h 243 0 e 
Ernihu. e a p wA, 252 | + 25 334 9, 41 RA , 5. 2/6| De. 5perCent Von Pref. . estet 41—55} 410 0 ; p 
Exeter Corporation .....| ,, 2! 242: 17, 34 s VE 17.099 |} St. A Do. 4% Deb. Stock.........-- hs —89 Si 5| Esp an 
Glasgow Corporation eee 2 e | Be tee 7 20d 099 | St 5/3 | St. James! & Pall Mail l Elec. Ord... ss ps ae $0 Olme Ace 
lossop TraMS ^... F TA | ' | 7 per Cent. Pref........esescceee — , 
Gites: Corpn. ee 2» 1409, 235 cp  1d2| . s je eU 2 Bo. 3} per Cent. Deb. Stock (red. ee muse e July 
Gt. Northern & City Rly.. i E : loas sates ae 4l 4/A*| South London Electric Supply Ord.. 21—31 oh 5 
“Halifax Corporation ..... „ 18 1695 + 42, 33 o + $5 5% | Do. 5% Ist Mort. Stock (red.). . 96 —99 age A 
Hastings Elec. TramsCo.| |, 19 CER ate os 37 949 = 15.019 i] .." | South Metro, Elec. Lt. & Power Co. Ord. „i |6 2 0|Feb Au 
Hong Kong ........-..| » 22 $19953. + $2,440 | $47 | $49 ae T9 4 532 1,0/82| Do. 7 per Cent. Ist mei cade sues 1 5—1 *, 413 9 | Ar Oct 
Huddersfield Corpn......| 4, 22 2727 | — 2, 34 | 729.4 + 4,55 .| 44%| Do. 4$ Ist Deb. Stock (red.)........| 93 —96 Abril! Oct 
HullCorporation........| , 22, 3loi + 185. 34 | 15463 — 1086 3! .. | Urban Electric Supply Ord............. $t—h "c Apr o 
litord District Council...) , 22, 423) + — 39 1 p E. | $ S9) | Do. SperCent.Pref............. ccs 24—24 E April, Oct 
Ilkeston District Council . wc Ds iss + 19 | 234 2 2. $, Do. 4$ per Cent. Ist Mort. Deb......| 83 —85 $46 pril, 
eiu wd Em qc c cm a | Uxbridge & District ES. Co. 5% Db. St) 96 —98 |5 2 O |, .. 
Isle of Thanet Co. ...... » 22, S32) + 5! $8 3, + 1| 6d? | Waste Heat & Gas Elec. Gen. Stations.. Lela’ 6 5 0 May, Aug. 
Kilmarnock Corporation . a a we EE ns xs 5| 5/0 | Westminster Elec. Sup. Ord. ........ ne +—8t ie: ju july 
Kirkcaldy Corporation .. sl | : ii ^ | 139 52/3 | Do. 44 per Cent. Cum. Pref. ........| 4i —5 a 
Lanarkshire Trams Co. ..| ,, 22; 1,707, + 18! 46 79.292 ‘+ 10, 
Lancashire United ......| ,, 19! 1557) + 269 ' 46 | 72044 + 8,833 
Leeds Corporation.......; „n  22| 7,959, + 2211 34 | 276722 + 17,994 ; : 
Leicester Corporation ...! ,, Zé 2,449 F 195 47 131,724 ‘+ 12,227. Electric Railways and Tramways. 

Leith Corporation s.s...) ,, 22 o37 | + 183 ' %27 21,217 + 949 T 
Lincoln Corporation . A Ne ET Me Rus Tm ., | Bath Elec. Trams Pref. Ordi ATA Lov, Maa 
Liverpool Corporation peu » = 12,906 ,-+ 1,273 | $46 591,290 + a A 0/6 | Do. 5 per Cent. Cum. Pref........... a eee. oe a, Ps 
Liverpool Overhead Rly.., ,, 22 022 cr lol |; 47 82555 + a 44% Do. 4$ Ist Mort. Deb. Stock (red. j.. i as E ae pril, hi 
Llandudno&ColwynBayR.! , 7l 153. ' + I5; 5l 4 17512 + 1,43 44° B'ham Dist. Power & Trac.4$ IstDeb. Stck. 51 —51 4 Loo. A g 
“London County Councll .; ,, 12 343523, + 2321 ' 32 1,363,870 T s 49/^| Bristol Tramways & Carriaze Ord....... s" el el | P i : eb, ug 
London pe ere E NM Ru uu EP 499 | Do. Cum. Pref........ ODE ee ae 1813 31, Lea 
London United ....... 4^ ave dl 5003 ' + 253, 47 236,051 + 6,085 49 Do. 4 per Cent. Debs, MIN meen Aa j^ lo eb, Aue. 

Creve sarasecorce a .. * se ee ee Do. Def. rd. ED a ee ee 
Manchester Corporation .| ,, 22 17.344 | + 557, 314 | 5999353 + wir 69, | Do. 6 per Cent. Cum Pref... | 2 E | z n P Feb, Aug 
Mersey Railway «.....4 œ 22. 233 — 43i 47 | 105023 `+ m £3 | Do. 7 per Cent. Non Cum. Pref....... pa n el een oa 
Metropolitan Dist. Rly... 5 22 — 13442 cro 232) 47 629,022 + ,335 59/ Do. 5perCent. Perpetual De Dione Ta | PN May E es 
Neon i PUDE COLD E t453 33 923 + 15.573 anae dp dads E D I RE Aug 
Newcastle-on-Tyne Corpn. » 22 4 ie + ee pes x: AE 39; Central London MA on bia d qus E [RA M , 
Newport (Mon.) esses.. » 22 o2 cr / f died 1.35] 4° Do. Gt ssentel Ord. Stock ...... 77—/5 18 6 8| Feb, Aug 

ton Corporation, Z "uU. Es oi | $34 19,539 t LL o | Do. 4perCent. Pref. Stock....,..... = , 
Oba Carpi tod sess ow. 24 ^ 213b RBS 94 39 . 22208. + RO HOL Do. 4} per Cent. Pref... eese. 103 ate 4 k: 2 SS 
Perth (N.B.) Corporation. — ,, 17 lar we s dl 37 4305 T 4% | Do. ou A: Vae A Ord. Stock.. Bes Po o Feb 
Elec. Trams.’ «| - = is | . o; Do. erred Stock.......... osese I 
Portsmouth Corporation»), 15 19e + Uum 3 5e + Sar E25 Do Gid: Assented Df Ord Bein, 2 — |5 E Ol e, 
rporation .... iy ly 69) F ^. 3 JP pd 497 Do. per nt. Debs...... E OE 
Pie ue Corporation © e o LO? r — I$ 133 o F ss 50, | City & South London Rly. 5 per Cent. 96 —93 |5 2 O| Feb, Aug 
Salford Corporation eane ” 24 Scl» T o 34 f ! Pref. (1891). jac oe (OM WE 95 —93 5 > 0 Feb, Aue 
Shan hali..6e es n ly $15.22 x d $2,02 ay ER i A^ E 594 Do. (1836)..... eee ce rrt m n b _9 Feb A 
: ? 337 1235 2355033 + 2137 p 1901).. Kou ud ors 4|; 95 —97 |5 3 0| Feb, Aug 
Shetheld vore odis. e e ML Wy ok eau A USOS, 2835941035. 595 Do. TESCO N[ 93 —37 |5 3 0! Feb, Aug 
piigapore leans eoccecs| T 22. Sll | 2 | ii n : St ! $5 | 5 x ( per Gent. Perpetual I Debs.. d td 82 —91 4 80 May, Nov 
MUlAM PION esce dese X "dae | 34 | 3457 |+ 622 àl a & District Trams Ord........| gak 417 7 6 . 
uthena Corporation ..! , 17 732 4 DO age . 332 0! 5/0 Bae 3 Yt Mar, "Sept 
Scie. 'dge,Hyde,&c., J.B; „no 22 | fai, ar o ! E | 27,294 + e. 10- se peu SO ES Tems o or, i 5 Aorfl, zd 
Stock IÜ..-.. e mm B ns ee , : RS ko A i x : i qu em 24 . Mar, Sept 
Sunderland Corporation. , 23 | 1o csi d. eo ed 19 abe | impera Mt NN onus qp aime} lag o. Mar, Sept 
Sunderland ec NM ME REM. 2:9) m. Wee dope. De SEU Gent. DS ecco Tec 15 15-0] Jan: July 
windon Corporation .... » l> roe a 3 2] 1103 v 722 4| 8t 16 LR RACE T. & Lt. SperCent. Pref... 24—24 | 514 0| Mar, Sept 
MATES Eod Sai Tr Cc M T 4.021 of) 2/2 | “Do. 4 per Cent. Dab. Stock... .« cane sen Le E. iu ^ 
Se o aaa mr oe 2:21, + 2.143 | St! 47 WAVE NNNM. = 
Walsall Corporation . UE CAMDME QE MIN M. 6/0 umb Mu Pik LisnDeb.Stk.| 77 —al | 6 3 6 Jan, July 
Warrington Corporation . af der Deo NA 2 lo? 433 91,323 + 3,972 E "t london Electric 494 Deb. Stock....-«.. 32 E 4 7 9 2 
est Ham r m * ae NC vd oe A , /9 ent. "Pref. E CHEM =i | oe 
Yorkshire W.R. Toe. (a A a 4h. 4i | 69222 7104 St] $39 LDojon United Trams Aalst Mt. Db. St. 53 —é2 16 9 Ojjan, July 
or e os ” 4 | , MN ' . o M rse Con. Ord. tock.. irse vs oe ' 
I ae St! .. ersey of 2—85 |5 4 6| Jan, July 
tne correspoading period last year. — * Partly electrical. St. | 44%! Metropolitan Elec. Trams 44% g Deb: Stock e "LE a 
(a) - (a) These Can parisons are wita p d € Plus 2 days. 5% Do. 5 per Cent. Db. SIOGk ca dcus : it O| Feb, A 
uU E oe a on the tramways and railways St i KA Metropolitan Railway Consolidated....) 425 —43% | 3 l4 ore n 
— receipts on the 
Burr ptis Included ii Fe CUN Ei al Federation for the week ended | 
The omnibus receipts were £11,777 (increase t Ex Dividend. 


owned by the companies in 


Nov.. 
£10, 199). U 


£33,431 (increase 
is n such of the services as were wor 


e week was £2,355. 


£2,499). 


king both last year and this year the 


e No allowance has b22n mads for accruzd interest or redemption. 
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ELECTRICAL COMPANIES’ SHARE LIST. —Continued. 


Price *RATE 


*RATE 

j Drvi- NAME, Wed, psx cent.| DIVIDEND g Drvi- NAME, Wod., |»zncewr| Divivex 

m | Nov. 26 | Yietpep. E _ IDEND . Nov 29 | Yrevoen. Dus. 
Electric Railways and Tramways—|Continued. | £ s. d. | ‘Telephon £ s. d. 

St Metropolitan Rly. Surplus Lands Stocks.| 58 —60 |411 3j FeL, Aug [| 100, 2$ | Amer. Telephn. Ealah Cap. St.......| 122 —124 16 9 0 a 
8t. Do. per Cent.Preference.......... 78 —80 |4 7 6| Feb, Aug | -+ | 4% | Do. Coll Trust $1,000 4 per Cent. Bds.; 88 —91 |4 8 Oj Jan, Juy 
Bt. Do. 3$ per Cent. "A" Preference....| 75 —77 | 411 0 Feb, Aug I 495 see 4% Conv. Bonds 1936.. 96 409 : 
Bt. Do. per Cent. Convertible Pref.....| 75 —77 |411 O | Feb, Aug [| St. 5% Reo Tortugas T Tel.5% Ist Mt. Db. Stk.i 102 —104 | 4 16 0 Mar, Sep 
St, Do. per Cent. Debenture Stock.... | 88 —85 |4 2 6, Jan, July | 5/0 | Cni Tels hone... slaseto ied aa es | 7%—7% 15 0 0; August 

St. Do. 3$ per Cent. "A "Deb. Stock....; 80 —82 |4 6 0 | Jan, July | --.' 5% | Cuban Te ephone 595 Ist Mt. Con. Bds.. 86 —90 |511 6 ia 

St. | .. | Metropo fan District | Railway Ord.....' 304—304 ' .. eb, Aug 1 0/7, Monta sue i Tek hone d i1 ,600 Nov. 

e dl Do. 4} First Pref.. 8] —83 |5 8 6 | Feb, Aug l 0/6 5 por Cen nce —# |6 3 0: May, Norv 

St. Do. Assented Ext. Pref. (Int. Guar. by ! T 44% Now Me CA RA 30 yr. Bnds....| 3—973 | 412 0 | T 

Und. Elec. Riya, Co. of London, Ltd.) 74 —76 412 O0 | Feb, Aug 1 9*q. | Oriental .......... EP ue aime —2 5 0 O April, Oct 

St | 3 Do. 3 per Cent. Consoltd. Rent-charge' 69 —71 !4 4 6 | Jan, July 1, 0/7! | Do. "6 ber Gent Cum. Pref........... 1à—lhi |5 1 0! April, Oct 

BL | 4% | Do. 4perCent. Midland Rent-charge..| 94 — |4 3 3 Jan’ July | St. 4% | Do. 4 per Cent. Red. Deb. Stock...... 86 —88 |411 O0 Jan,’ July 

St | 4 Do. Guar. Stock 4 per Cent. eO...) 92 —84 | 415 0 | ar, Sep [ St. 44%] Telph. e of t 44% Db. Stk. (red.).. 95 —97 1412 9| Jan, July 

St. | 6% | Do. 6 per Cent. Perp. Deb. Stock .... 136 —139 | 4 6 0 . July | 5 3/0 | United River Plate Ord. 1 to 270,000.... —64—6b (5 4 0| Juy 
St, 4 Do. 4 per Cent. Ditto SS wo» OS 92 —94 4 5 0 | an, uly 5 2/6 Do. 5 per Cent. Cum. aS 5 4 11 0. une, Dec 
1| 8d. | Potteries Electric Traction Ord.........| te |8 00 | April, Oct | St | 4}% Do. 4b Deb. St. Red...............| 1001—1021! 4 8 0| jr Jule 

a De Bper Cent Cum, Petits] A [27d 8 Feb, Aug | | 

Do. per Cen May, Nov i 

i| 1/23 Ser. uc Trams & Lte. 6% Cm. Pref. ij, [80 oj MER. $: Pee idis GE anea cdg mf bd Pet Sia m " 

St.| 4% | Do. eo Deb. Stock......-...; 68 —72 1511 0 | Jan, July n. Investment 6% Cum je. jey 
10| .. under. pr pon Shared asss 3t—31 - | a Ly. pov eic. re cecscene HE | 1 is p And. 
P Do. NEUEN MEE —101 l "e 2° " per n e*csícc9506 ant Sp,DcMr Jo 
sce | Do tjs Bond pk UM cS 60. 10 | 6% | Submarine Cables Trust ia 124—125) 4 15 6 | April Od 
e| 6 Do. 6% In. pi, "ith Coup. 12) ....| 89 —90 613 6 ' June; | | 
5 .. Yorkshire (W.R.) Elec. Trams, Ord... i ev TUER Colonial and Foreign Electric | 
5| 1/6 | Do. 6 par Gant. Cum. Pref...........| 3À—4 315 2 a Railways, Tramways, &c. | 

St. (48% | Do. 44 per Cent. Ist Debs...........' 81—86 15 4 5 Jan, July 5; 299 Anglo: Acgentine 5% Cum. Ist Pref......; 4%—4 S 4 0: April, Oct 

"s 4 P Do. Spo Cum ra Pret H 23 í ; 61] , Jul 

. (*] Q. e * oc e@eeoaee@teeoeeeaeegtee icut > Dec 
s Electric Manufacturing, &c. PE st 44%] De. de Ba ec TTI xd 4 10 6 
Anchor Cable Co. 9 Deb. Stock....... — 4 9 0 oe = * o eb. oc eee EE 4 . 

i Aes | ASS Aron Electricity del sg eae een eet k— | 714 0 s St. | 59 Auckland Elec. Trams, 5% Deb. ee) j 101 —103 | 417 0 Jan, July 

1| 0/25] Do. 6% Cum. Pref..............- «| 2-4 !714 0 April, Oct 5| 4/0 | Brisbane Elec. Trms. Invest, Ord....... -| 7ł4—7} |5 3 6|" May 
100| 5 Do. Ist Mort. Con. D T 82 1518 0 n 5. 2/6 ES 9 per Cent. Cum. Pref....... ose 44-—-S3 |413 0 May, Nof 

1| 0/71 | Automatic Tele hone Mig Co 3) Ga. Fi. 13-1* 5.16 2m St. | 44% 44 per Cent. Db. Prov. Certs.....| 93 —l101 |4 10 O Jan, July 

i Bay Babcock & Wilcox Lai @esawceeuee 2 5 6 9 | April, Oct St. | 8% British Columbia El. Rly. Db. Ord....., 114 —119 16 14 O0 | Mar, Sept 

1| 0 Do. Pref sosiiccscs cdcecwescadocc j| 1 &—1 4 50 E. St. | 695 Do. Pref. Ord. Stock .............. ! 101 —105,5 14 O May, Nov 

5| 40 | British Insulated & Helsby Cables Ord..  —8$ : 518 0! July, Feb St. | 59 Do. 5% Cum. Pref. Per. Stock . ee 100 —103 | 417 0 Jan, July 
3 Do. 6 per Cent. Pr Si—ot_ 416 O Jan, July 40 44%, Do. 44 per Cent. Ist Mort. Dbs....... | 97 —100 | 4 10 0! April, Oct 

St. Do. per Cent. ist Mort. Deb. (red.). 100 —103 ' 4 ? 6! Jan, July 100 42 Do. Vancouver Power Debs......... | 100 —104 | 4 6 6 Jan, July 
$t. 5 Do. 5% Mort. Deb. Stock .......... 100 ~1038 414 9 «c UE St 4229, Do o Perp. Con. Deb. St......... 92 —95 49 6 " 

0 d British L. M. Ericsson Mfg. Co. 6% Pf.. i-1,566 A St. | 5% | Buenos yres Lacroze Trams 1st Mt. Db. 384—1004! 4 19 6 | Mar, Sept 

St. %| British Thoms'n-Houst'n 44% Ist Mt. Db. 92 —95 |412 0 Mar, Sept St. 65, Buenos Ayres Port & City Tram, Ist, 

3} -* | British Westinghouse 10 preni Pref.. ul & oy Feb, Aug Deb. Stock i. oie es veces ek pues 87—91 .612'0 Feb, Ang 
100 6 6 per Cent. Prior Lien. Dbs. (red.) 100 —103 516 6 - 9 2/6 | Calcutta Tramways (1 te 137 a aa Si—6% '517 6| Mar, Sept 
St. | 4% | Do 4 per Cent. Mort. Deb. Stock. . —69 |516 O0 | Jan, July 5 2/6 | Do. 5 per Cent. Cum. Pref.. e 044—554 1416 3 Jan, Joly 
St.| 5 | Brush Elec. Eng. Có. Prior Lien Deb. Stk. 201 715i 612 0 m St. , HA Do. 44° Ist Deb. Stock (red.)......| 96 —% 411 0 an, July 
St. Do. 44% Pe . Ist Deb. Stk.........! 351—404 11 2 O Mar, l | Cape Electric Tram Shares ............ | 23-8: 619 0 Se 
St Do. Perpetual 2nd Deb. SEXES exs| 23 —27 1613 0 | Jan, uly 5; 1/3 | City of Buenos Ayres Trams Co.(1904)Sh.. 5&—355 411 9 F,My,AN 

. Callender's Cable Con. Ord.............. 10$—11l4$ 610 O an, hu St. | 4% | . 4 per Cent. Deb. Stock.......... 92 — 4 3 0 June, 

'| 2/6 | Do. 5 per Cert. Cum. Pref.......... 4| 5—5} 415 0 ns uly | St. 5% © Colombo Tr. & Ltg. 5% Ist Mt. Db...... ' 88 —32 /5 8 6 May, No 
St.| 44%) Do. 44 per Cent. Ist Mort. Debs. (red.) 96 —99 411 O Nov, hs - 5% Havana Elec. Ry. Con. Mt. 5% $1,000 50, 

«1 1/33 | Castner-Kellner Alka: Co... .| 3H—3H 510 O0 | May, Nov l.. year Coup. BCS: sssssseretoswescaas 944—984 5 1 6 Feb, Am 
St, Do. 44 per Cent. I: Aah Deb. (red.): 102 —105 4 5 9 Feb, Aug 100 5% ' Hone Kong Trams. Co. 5 per Cent. Ist’ | 

. . Consolidated Electrical Co. os ba dled caius | $a um Mort. Debs. ......cecccescuccccece, 87 —92 5 5 6 | June, Dec 

‘| eo | Consolidated Signal Co... eso ferme | vs April, ' Oct l .. | Kalgoorlie Elec. Trams. St......... jan *. - May 

'| 071| Do. 6 per Cent Pref...............-- i #—# 780 | April, Oct | St. 5% 5 per Cent. y Deb. Mic S. 085—959 '5]1 O Jan, July 
100| 5% | Crompton & Co. 5 pei Cent. Ist. Mort. | St 3% 6 per Cent. " B" Ditto..........| 10 —20 15 O O° Jan, Juy 

Debs. (red.).. oV eR adt ace | 65 —70 |7 3 0! Jan, July 1: 0/7: Labon Elec. Trams. Ord.............. | 1i—1b 4 73)  Juy 

l| e Dick, Kerr & Co. Ord. a apaig lata ere À—h 600 ` Sept. 10/75! Do. 6 per Cent. Cum. Pref........... 4—1k520 Jan, July 

1| 0/2} 6 per Cent. Cum. Pref......... H—H 79 0l Sept. St. 5% Do. SperCent. Reg. Mort. Debs...... 91 —96 5 4 O0 Jan, jur 

5| -- Edison & Swaa United "Yon ‘Shy (3 p. i . | Feb, Aug 9 3/0 | Madras Elec. Trams. 6° Cm. Pref. .. 443-5) 517 0 Mar, T 

6| s+ | Do. (£5pald)........ eee ern | Hl .. | Feb, Aug {St 5% | Do. 5% Deb. Stock ........... ees. 101 —103 | 4 17 O Jan, July 

St. | 4? Do. 4per Cent Mort. Deb. Stock (red.) 58 —62 6 9 O0 | June, Dec | 100 S% ' Manaos Trams & Lt. Co. 5% Debs....... 85 —87 515 0 Jan, July 
St. 5% | Do. 5 per Cent. 2nd Deb. Stock..... 63 —68 77 0 ar, Sept. | ;;. 9.9 ; Manila Elec. Ry. $1 ,000 Gold Bonds.. 963—98p 5 1 6 Feb Au 

1| 57o| Electric nstrücton Ce fe—th 7 5 6 July 100 $1$ Mexico Trams. Co. Com. St............. | 78 —81 '4 5 3 FMy.Au 

1; 7% | Do. / per Cent. Cum. Pref........... #—Il% 611 9 Jan, July f:e: 39 Gen. Con. Ist Mrt. 595 Gold Bds... $2 —35 6 O0 6 Mar, Sept 
St.| 4% Do. r Cent. Perp. Ht Mort. Debi. 78 —81 418 9., tae iu 100. 6% 2o 90 yr. Mort. Bds............. 82 —55 7 1 O Jaan Jur 

10| 6/0 | Coneral ectric 6% Cum. Pref......... 94—10} 516 O June, Dec | St "tA ' Montreal "St. Ry. Sterling 44 per Cont. | 

St. | 4% ` Do. 4 per Cent. ist Mort. Deb. St..... 88 —93 4 6 O' Mar, Sept E Debs. (1922) (Nos. 601 to 2.000) ...... 9J —101:4 9 O Feb, Aw 

§| 5 | Henley’s Telegraph Nor Ord... sss - 121—134. 5 4 0' Feb, Aug 3 A 95 do. (Nos. 1 to 4,602).,......, 98 —10) 1410 0 js 

5 Do. 4 per Cent. Pref 4H —5 4 9 0| Feb, Aug | Posh Elec. Trams Ord................. lj—1d 400, May 
8t. 96. Do. 4perCent. Ist Mort. Deb. “Stock. . 101 —1 317 9 | Mar, Sept 5; do Rangoon Elec. Trams. & Supply Co. 694 | l 

10| Sie | India Rubber Gut. Peor., &c., Works M 13 —14 5 7 O Feb, Aug Gum. PL. va care Cap iaa ce eR Sese si—S§ 5 6 6 Jan ji 

10| 5/0 | Do. 5 per Cent. Cum 1 E 9|1—10 5 0 0 A St. 4j?$| Do. T Ist Mort. Deb. Stk.......... 97 —99 411 0° Jan uly 

100} 4% | Do. 4 perCent. Debs. (red.).......... 96 —99 4 1 0| April, Oct | 100 i pd Janeiro Tram, Lt. & P. Co..... i ..  EMrpAw 

i| ++ | National Elec. Construction Co.. + April EA 30 yr. Gold Bnds.............- 981—1004 4 19 6 Apl Ot 

l| -- | Richardsons, Westgarth & Co., Ltd., Or. has ss Nov 100 D^ SO yt. Mt. BAS ox iss ree eee 88 —99 ,511 0 Jum 

1| ;«., Do. 6 per Cent. Cum. Pref........ TE — ee May, Nov | 100 52 Sao Paulo Tramway, Lt., Power........ zs vs T 
St. | 44%, Do. 4j per Cent. Perp. Deb. Stock. m 58 —l 7 7 6 Jan, July f.. 5% | Do. SperCent. Ist Mt. $500 Db...... 99 —102 [418 0 June, Dec 

5 Simplex Conduit 6 per nt. Cum. Pref.. 4—5 Ns 25 St. 5% Do. SperCent. Perp. Cons. Deb. Stock 99 —102,418 0 . 

12 12/0 pun Construction & Maintenance.. 37 —39 6 4 O Mar, July | 100 48%) Toronto Ry. Co. Ist Mt. 43° Ster. Bnds., 97 —99 | 411 0 Feb A38 
100 t r Cent. Deb. Bonds (1909). . 96 —98 4 1 6 ` jan, {uy | 

i | Vickers, tda Ord gare ert Umi 210 . Colonial & Foreign ce al) BUR: &t. ; 

Do. r Cent. no ro P 5 is 

St| 5% | Do. 5 per Cent. non-Cum. Preferred.. 102 —i05 415 0 a E ze Adrade ES Supply Co. 6% 6% Cu. Pr. 45—Sh (517 6 Mar, SP 
St. 49 tDo. 4 Per Cont. Ist Mort. Db. Sk. (red.) 94 — 96 4 3 3 June, Dec 10 6/0 Boni Es A 7. du UE TA YN E Ree eM e ie 102 —104 . 4 6 i 
100 o6 Do. 4j per Cent. 2nd Mort. Deb. (red.) 104 —106 4 5 3 June, Dec See aye: uth 7 zd 6^5 Cum. Pref. | 103—114 | 5 4 0 ' Jd 
100| 5 Do. 5 per Cent. 3rd Mort. Debs. Scrip. 105 —107 | 4 13 6 . 100 5 0 Do. HA d. nt, Deb, Stk. ited) 330 [41€ ^ Jan, 
10| 12%) J, G. White & Co. 6% Cum, Pref....... | 144-158! 712 0 i S ces Hi aM E p Stock. 97 —100 5 0 | Aprii, Oct 
St | .. | Willans & Robinson B. 4°, Cum.Pref. St 13 —24 | | $. 2/6 S ics corey Ord oee aiea iese 7 = | : is : ; 

- 1 . 70 Ce rs nd Soe d 

St. oe Do. 4 per Cent. Ist Mort. Db. Sis Se —61 6 11 0 May, Nov 100 5% Calgary Power Co. 595 Ist Mart Bnds.. 91 —9 | 5 7 0 . 

h [ | 100 $1 | Canadian Cen. Elec. Co. Com. St....... (109 —113 6 40, » 
Teiegraphs. | 100 $| Do. 7% Cm. Pf. Stock......... l.i. —123 !514 0 T 

10| 9/0 ' Amazon Telegraph .... esee. Of—7$ 510 1 june, Dec f 100 5% | Castner Electrolytic Alkali Co.(of U.S.A.) | 
100 3A Do. 5 per Cent, Debs. (red.).. exei 95 —397 |5 3 0 jan July ! Ist Mort. Stl. Debs. .........L. uuu. —100'5 0 O0 Jan, Jul 
St. | 1 fo Anglo-American Telegraph Ord......... 62 —5 6 3 0 i F\My,Ag.N [St. alb | Cond.Gas. Elec. Lt&Power of Baltimore St 107 —3110 5 9 0 i 
St. | 30/0! Do. Preferred ............ e eO.» 1044—105) 514 0 F,My,Ag, St s Do. 6% Pref. St.(Cum.) ............ 9—11215 2 0 i 
St. | 30/0 Do. Deterred........le eene e0 236—214] 6 3 0 F,My,Ag. M 4b 0 Do. èl 000 Gen. Mort. 44% Gd. Bds. . 94 —96 | 413 9 se 
St. 4% | Commercial Cable 4 per Cent. pee: SIE e! 79 ~8! 418 9 | n,ÁAp,Jy,O ds or Elec. Development Co. of REA 9344 —964 | 5 3 6 | ee 

10! 6/0 | Cuba Submarine Ord. ............ ef 83-9 6 6 0' Feb, Aug [ St. 5% | Elec. Supply Co. of Victoria 5 per Cent.. uly 

10! 10/0! Do. Preference 10 per Cent.. ses seani] ae 6 9 0 Feb, Aug Ist Mort, Deb. Stivcssu aves ede wis 93 —96 |5 4 0| Jan J 

: 2/0 | Direct und Crd......... TT | 3 5.6 8 | April, Oct 1 0/92 | Indian Elec. Sup. & Trac. Co........ oe w—-# 4310 arene 

5/0 ' Do. 10 per Cent. Cum. Pref TIE es Of~7$ 618 0 ! April, Oct [100 .. ; Kalgoorlie Elec. Power & Lt. Ord......., hs | as May, pe 

16 2/0 , Direct United States Cable............ 6$ —6i | 516 0 Ja,Ap,Jy,O 1 0/71! Do. 6 per Cent. Cum. Pref...... ae Hea 1114 6/A 
100 EE Direct West India Cable 4i SES (rd. 98 —100 4 10 0, jue c . xl] | Kaministiquia Power Co. Cap. St... EN KY —157 |313 0 e 
St. Eastern Ordinary.. ....... eren | 126 —122 5 8 3. Ja,My,Jy,O . 5% | Do.30,yr. 5° Gold Bnds ......... PN 1024—1044 415 6 P 
St.| 176. Do. 3j per Cent. Pref. " Stock. ......- 75—77 418 9 je Moo ^. | Madras ES. Corp. Ord. ...... Lili eee (ARSE -e i] : 
$t|4^ | Do. 4 per Cent. Mort. Deb. IE (red.) 94 —396 ,4 3 6: May, Nov £4 | Melbourne E.S. Co. Cons. Ord, St ......: 160 —165 6 10 "july 

10; 26 Eastern tension a...se... vere 12 —128 $12 0° Ja, Ap,]v.O 3/6 | Do. 7% Ist Cum. Pref. .. ......... 5k —oẹ 516 0: Jan 
st. Do. r Cent. Deb. Stock. .......-. 34 —96 4 3 6 Feb, Aug 5°, | Do 5% Ist Morte. Deb. Stock ...... 103 —106 | 4 14 0 . 

10 H^ C.N. (of Ben hagen) With coup. No. 2.. 395—321. 6 2 6 Jan, July Yo | Mexican Elec. Lignt Co. 5°g Ist Mort. uly 

25| 12/6, Indu-European ...... eet seve, 97 —99 510 6 May, Nov Geld. Bonds. «sevi ses os ya issów eds | 63 —73 /|617 0. an y O 
100 5% Mackay Companies Common . eee! 73 —82 6 2 0 Ja,Ap,Jy,O $1 | Mexican Lt. & Power Co. Com. SI 2 48 —52 714 0 ' Js ^P Nov 
100 1% . Preference ....s.eserosocesosoo + OF—68 518 O Ja,Ap,Jy, . $33 7°, Cum. Pref. St.. s.e... 89 —85 wd 2 3 Ay, 

Marconi's oe Ui Com. etin s E 3h P "i : April BG | ue 5°% s Ist agate Bonds........ 76 —el 3 : 9 Feb, 
Ht Do. ar ti C MARCIO MEAE. 24—2; i UA onterey Rly Co. Ist Mort.Db.St 55 —62 : 

E i poke Miedo: el. 4% Guar. Dbs.(red.) 97 —99 40 9 June, Dec $2! | Montreal Lt, Ht. & Power Co. Cup. St.| 216 —222 | 410 9) F, My, A N 
24| U3 | West Coast of America. .... osse] lAl 4 2 6 ay 5% | Northern Lt. Power &Coal5% Od. Bds.., 15 —25 p Avril 
2l 4% De. 4 per Cent. Debs. eocesscersesnere 94 —37 4 2 6 | an, uly £10 River Plate Elec. Co. Ord. Stk..... ENS. 207 —217 4 12 0 | ay 
10| 1/6 it West India & Panama ..............-.| 24-24 15 0 0 May, Nov 6", | Do. 6 per Cent. non-Cum. Pref. Stk...) 99 —104 | 5 16 0 Jan, Jul 
10! 6/0 , tDo. o por TAn: Ist Pref.............| 94—10 .6 O o, May, Nov ET Do. 5 per Cent. Deb. Stock. 974—994 | 5 0 S ^ 
Ho ES 6% 2n *e*00905000090€00*9095 9 —9j | 6 6 0 May, Nov l Saaie Water & P. eo: $100 Cap. St. 134 —]138 6 1 6 Jen July 

Cent I 208 8:0 80:98 6:9 0.9 —100 5 0 0 jan, uly 5 r Cent. $500 Bo OS. ki anecaes 10S —107 4 13 6 

rn E t Wester ig, dn i d E n bonus......| 128—131! 5 6 O ,Ju,O.D sb) Do. 4j per Con. Mt. Db. b SRi 924—994 | 4 M 6 x 

"| 4 | o» rd pr m tock (red.).. .. 94 -—96 | 4 3 3 Toronto Power Co. Co. 44% Db. tiasenense 9? - 4 d 6 Jan. Joy 
Mion Telegraph Fag AR E Bad, 92 —5 ‘414 9 - 11/2j' Victoria Falls Power Co Ue Pret. eM 31-57 1 6 


* No allowance bas been 


made for accrued Interest or redemption. 


t Ex. Dividend. 
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NOTES. 


Ohm's Law. a cared 

In the discussion on Mr. SypNEy EvEnsHED'S excellent 
and suggestive Paper on “ The Characteristics of Insulation 
Resistance," Prof. S. P. THoMPsoN made a vigorous attack 
on those who are inclined to admit exceptions to Ohm's 
law, stating that it held universally. In our corres- 
pondence columns this week Dr. R. T. GLAZEBROOK pro- 
tests against what he terms Prof. THompson’s “ dangerous 
heresy," and he concludes his letter by emphasising the fact 
that it is the constancy of resistance which gave to Ohm's 
law its importance. With this last point we quite agree. 
If Ohm had found that the ratio of pressure to current 
varied under all sorts of conditions, he might still have 
termed this ratio the resistance of the conductor, but his 
discovery would have lost much of its importance. Fortu- 
nately he worked with metal conductors, and even the 
variation which is to be found when there is an alteration in 
temperature was not one that was likely to raise difficulty 
at that stage. On the other hand, when the resistance 
varies, are we to consider that the conductor has undergone 
a change, or that Ohm's law fails? Of necessity we must 
choose between these two simple alternatives. and it ap- 
pears to us that Prof. THoMPsoN was entirely correct in 
stating emphaticallv at the Institution that anv variation 
that is found is due to a change in the conductor. Unfor- 
tunately it is by no means easy to prove that no alteration 
has taken place when certain conditions are varied. If we 


alternating currents or with high-frequency currents. 


could feel perfectly certain that we had found a case of this 
kind accompanied bv a change in resistance, then it would 
be time to sav that Ohm's law did not hold. We feel, 
therefore, that it is more rational to take any variation of 
Ohm’s law as giving an indication of a change of state in 
the conductor. Time was when people held the idea that 
Ohm's law failed in electrolvtic conductors and in the 
electric arc, but investigation showed that the variations in 
the current produce variations in the conductor. Similarly, 
it is altogether beside the mark, and it has doubtless done 
a good deal of harm in obscuring the phenomena that take 
place, to suggest that Ohm's law does not hold with ordinary 

In 
the first case, counter E.M.F.s are introduced ; these cannot 
be neglected. If they are not taken irto account the idea 
arises that the current lags, or even leads, in regard to. the 
pressure in the circuit—an idea that is, of course, merely 
misleading. In the case of high-frequency currents only part 
of the conductor is utilised, but that is no fault of Ohm's 
law, which holds all the same for the part of the con- 
ductor which is in use. Certainly it may well be said 
that the results of Mr. EvERsuED'S work go to support 


this fundamental law. 


The Endowment of Physical Research. 

WE are not members of that class of critics who see in 
everything done in the United States an example which 
might worthily be followed by electrical science and in- 
dustry in this country. Nevertheless we feel there are 
some things that are certainly better done in the United 
States, and among them may be placed the generosity with 
which those possessed of great wealth support not only the 
cause of primary education, but the development of that 
higher knowledge which is sometimes called research. In 
this country it is far otherwise—a statement whose truth 
is emphasised by a remark made by Sir A. GEIKIE at the 
anniversary meeting of the Roval Society last Mondav, that 
the Society would never be sufficiently provided for until 
it was in possession of an annual sum of at least £1,000, 
apart from its ordinarv income, which it could devote to 
any investigation that called for pecuniary assistance. The 
first thing that will strike anvone reading this appeal is the 
pitiful smallness of the sum required. It is less than is 
asked for every day under the name of charity, and it is only 
one-hundredth part of what is now being demanded to 
support this countrv's prowess on the field of athletics. 
Surely this should not be in a country which prides itself on 


being the most progressive in the world. 


both items necessitating greater 
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Bakerloo Extension.—The extension of this railwav from 
Edgware-road to Paddington was opened for traffic on Monday 
last. This line now connects the Elephant and Castle direct 
to Paddington, à considerable developement. on the original 
length from Baker-street to Waterloo. 

A Record Output.—On Friday the output of electricity, 
according to the '* Manchester Guardian," from the power 
stations of the Manchester Corporation exceeded all previous 
records. The number of units delivered into the mains was 
574,000 kw. hours, and at one period the demand on the 


plant was 49,000 kw. 

Mansion House Station Subway.—The new subway for 
pedestrians at the junction of Cannon-street and Queen Victoria- 
street from the Mansion House station was opened last Tues- 
day by the Lord Mayor of London (Sir W. Vansittart Bowater). 
The construction cost £17,000, including the cost of divertinza 
maze of telephone cables, gas, electric and water mains; part 
of the cost was contributed by the Underground Railway Co. 


Memorial to Sir William White.—It is announced in the 
daily Press that steps are now being taken by a number of 
engineering and allied institutions to establish some permanent 
memorial to the late Sir William White, K.C.B., F.R.5., on 
account of his great services to the engineering profession. The 
subscription list already amounts to £1,368. 


Some Observations on European Electrical Topics.—In 
an article on this subject in the “ Electrical World ” Dr. Lous 


Bell states :— « 

In England, at least, the differences in popular habits and in climate 
result in particular features of load curve, and service generally, quite 
distinct from those found in American practice. In fact, it is very 
difficult to treat English electrical statistics so as to make them properly 
comparable with our own. One has to go to the roots of things before 
finding what the comparison really means. In general, I think we are 
inclined to attach undue importance to mere difference in wages and not 
enough to difference in conditions in dealing with all manufacturing 
matters, In England difference in governmental affairs makes now and 
then for remarkable effects. The British Government is, in spite of its 
nominal form. for good or ill now the nearest approach to popular rule 
yet tried by any great power, and the results are sometimes striking. 
For instance, the street lighting in London has been wonderfully improved 
of late, thanks to parliamentary powers which enable the loca] authorities 
to place cross suspensions wherever they see fit. The Act once pass, 
there is no method by which litigious individuals can go behind the 
returns, and the cross suspensions are installed. At every point one 
meets long trains of apparently casual consequences which one is very 
apt to misinterpret in judging them by American standards. 


Royal Engineers (T.F.)—Capt. (Hon. Major, Retired Lit. 


THis lack of endowment of physical research is unfor- 
tunate for a reason which should appeal to a commercial 
nation ; a reason which has doubtless influenced the million- 
aire inhabitants of the United States. Money spent in this 
way is money which will reap a good return, money which 
is really being invested that more may be earned, for it has 
been shown time and time again that work done in the 
laboratory has in the majority of cases a most beneficial 
effect on industrial methods and progress. We shall, per- 
haps, be told by the cynical that genius works best when it 
is starved. This attitude was indeed taken up at a recent 
dinner of the Roval Literary Fund. But though we do not 
altogether agree with this view when applied to literary 
genius we almost entirely disagree with 1t when it is applied 
to scientific genius. Apart from brain stuff, the literary 
genius requires but little equipment in order that he may 
adequately express himself. On the other hand, scientific 
genius requires much apparatus and consumable stores, 
expenditure than 
that on bread and butter. May we, therefore, appeal to 
rich men to follow the generous lead of Sir JAMES CAIRD, 
and, with their financial help, make themselves to phvsical 


science what Mik&cENAS was to HORACE. 
ee ae 


“The Petrol Haze.” 

AT the opening of the new Edison Buildings in West 
London last week many useful arguments were advanced 
in favour of the immediate development of the electric 
vehicle. On grounds of economy, efficiency, reliability and 
low maintenance cost it was shown that the electric vehicle 
even as we know it to-day, is unrivalled by any other form 
of traction. But the note of expediency was more clearly 
struck by Mr. A. H. SEABROOK, who cited an article in the 
* Lancet," in which attention was drawn to the growing 
danger of what was aptly described as “ithe petrol haze." This 
is nothing more than the “ atmosphere” which is artificial'y : 
created in the streets of large towns by the exhaust from | “pect! Reserve, Hon. Lieut. in the Army) Henry Fulton (rom 

mM: s. .. | the London Cable Signal Company, London District 5iznà 
petrol-driven vehicles. Our medical contemporary argues Companies, Royal Engineers, Army Troops) has been appointe 
that a grave menace to public health is presented by this | Captain in the London Wireless Signal Company, London 


haze of partially burned petrol and lubricating oil. Mr. | District Signal Companies, Royal Engineers (Army Troops): 
Second-Lieut. Harry Stone has been promoted to Capta, 


SEABROOK considered that the fullest emphas:s should be do sccond-Lieut: Rial t in the 

. . LI « c n b. 2c’ T. " m c 3 : L] 
laid upon the prevalence of this evil bv makers of electric kl whore gi wha i de ten T0 duca eers 
i ectric Lights Companies, Devonshire (Fortress) Engineer 


vehicles. He stated that the authorities in Berlin were so | Roval Engineers. 
Sydney Hill has been appointed Second-Lieutenant 1m the 


convinced of the risks run by the public that they con- ydney | 
sidered themselves justified in withholding further licences Electric Lights Companies, Hampshire (Fortress) Engines 
l i Roval Engineers. l 
for petrol taxi-cabs in that city. This warning will no doubt Maurice Murphy has been appointed Second Lieutenant M 
be startling to the petrol vehicle industry, but it does not | the Western Cable Signal Company, Western Command Signa 


come before its time. It is only necessary to point out that | Companies, Royal Engineers (Army Troops). > 
; . : taz X d en | : 

the London General Omnibus Co. is reputed to use over Second Lieut. John K. Catterson-Smith (Lancashire DS 
Engineers, R.E.) has resigned his commission. R.E.) is 


30,000 gallons of petrol a day, and we imagine this is but a Lieut. Morton W. Buck (Tyne Electrical Engineers 
drop in the ocean of the fuel which is belched as exhaust in į seconded as from May 15, 1913. j 


a partially consumed state into the air in and around Cable Interruptions and Repairs. — 
Greater London. We know of no more powerful argument : Date of Interruption. Date of FeP® 
i i . Latakia—Palura .................. May 26,1910 .. 
in favour of the electric vehicle than this question of the ex- Scalamova—Samos ............... April21,1912 ... as 
: : . : l ; i Marmariza—Rhodes............. . April 21,1912 ... S 
haust gases, and we hope that,the Electric Vehicle Committee Poulocondore— Pontianac......... Tuly 5,1912 .. w 
of the 1.M.E.A., some details of whose formation and future Jamaica— Colon .......... utes June 9, 1915 s 
. T" : Singaradja—Ampenan ............ Oct. 5,1913 .. T 
operations we give on another page of this issue, will use it Mole St. Nicolas—Porteuprince Oct. 27,1913 .. = 
o the utmost of their power. : aus Cayenne—Salinas ....... enedes Oct. 30, 1913 ... ^s 
t t p SES Meantime uL petrol vehicle Puerto Plata—Martipique  ..... Nov. $1915 .. Dec. 2, 1918 
industry may regard the “petrol haze" as something Fort de France— Paramaribo Nov. 12, 1915 Bs 
Kartal—Nagara ............. PA Nov. 15, 1913 T 


akin to the writing on the wall. Sitka — Valdez Dec. 3, 1913 
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Anglo-American Exposition.—We have received from Mr. | 


W. M. Mordey, chairman of the Electrical Committee of this 
exhibition, which is to be held in London next year, a state- 
ment showing the gróund it is proposed the electrical section 
will cover. This is very wide and covers all the usual appli- 
cations of electricity. The offices of the Committee are at 
Shepherd's Bush. 

St. Gothard Railway Electrification.—The Council of Ad- 
ministration of the Swiss Federal Railways has voted a sum of 
£1,540,000 for the electrification of the mountain section from 
Erstfeld to Bellinzona. The details of the electrification of 
this line have been fully described in past numbers of THE 
ELEcTRICIAN. The scheme provides for the possibility of 
electrification extending at any future time to cover the whole 
course of the line. 

Melbourne Railway Electrification.—‘‘ The Times " Engi- 
neering Supplement states that the site of the power house for 
this scheme has been changed from Yarraville to Newport, 
owing to lack of condensing water at the former. Newport is 
not as centrally situated as Yarraville, and certain land will 
have to be acquired, but it is not anticipated that the ultimate 
cost will be more, as the foundations are better. Itis prob- 
able, however, that the delay, owing to the change in site of 
the power house, will cause some inconvenience and delay in 
initiating the transition to electric traction. 

Committee on Bitumen Explosions in Cable Laying.— 
The Board of Trade have appointed Sir T. Edward Thorpe, 
C.B., F.R.S. (Chairman), Mr. Robert Nelson, of the Home Office, 
Mr. W. Slingo of the General Post Office, Mr. James Swinburne, 
F.R.S., and Mr. Alexander P. Trotter, of the Board of Trade, 
to be a Committee to consider the causes of explosions which 
have occurred in connection with the use of bitumen in laying 
electric cables, and to report as to any steps which should be 
taken to prevent explosions in future from the use of bitumen 
or similar substances. Mr. M. J. Collins, of the Board of Trade, 
will act as secretary to the Committee. 

19,000 H.P. Vertical-shaft Pelton Type Waterwheel Plant. 
Two 19,000 H.P. vertical-shaft Pelton-type wheels have re- 
cently been completed for the Pirahy power station of the Rio 
de Janeiro Tramway, Light & Power Co., of Brazil, to work 2t 
a head of 1.015 ft. *“ Engineering News " states that this plant 
is located at the foot of a declivity where the river drops 
nearly 1,000 ft. in a short distance. At the upper end of this run 
an arch dam, 138 ft. high and 656 ft. along the crest, has been 
built, forming a storage lake 17 miles long. At this station 
50-cycle current is generated at 6,000 volts, being stepped up to 
80,000 volts for transmission. Prior to the installation of these 
two machines the main station equipment comprised six 
8,700 H.P. impulse wheels. With the new equipment the 
machine section has two floors above the tailrace level, the 
upper of which forms the generating-room floor. The runner 
of the Pelton wheels to which the buckets are secured is keyed 
to the bottom of the vertical shaft, and this is supported on a 
pedestal and has two guide bearings, one Just above the runner 
and one at the base of the generator frame. The casing round 
the runner carries four needle-valve nozzles arranged svm- 
metrically in a horizontal plane. The distributing pipe leading 
to the nozzles has the form of a spiral, and 1s connected to a 
pair of relief valves at the tailrace end to limit the pressure rise 
under sudden load changes. "These valves are operated in con- 
junction with the nozzle regulation. The nozzles are inde- 
pendent of each other, but are governed together by two 
servo-motors so that the nozzle area can be changed to corre- 


Spond with the load. 


Progress in Telephony.— Far-reaching developments of the 
telephone svstem in this country will be carried out during 


i 


| week to study the equipment models. 


the course of the next year or so. From the experience gained | 
at the automatic exchanges now in operation at Epsom and , 


the General Post Office (London), the telephone engineers 


of the G.P.O. feel justified in equipping ten additional exchanges , 


with automatic apparatus. The towns selected for these 
exchanges are Darlington, Newport (Mon.), Grimsby, Ports- 
mouth, Leeds, Dudley, Paisley, Chepstow, Stockport and 
Accrington; and it is probable that the exchanges at Manchester, 


Liverpool and Newcastle will also be gradually adapted for the 
installation of the automatic system. This may be done by 
using à semi-automatic system, by means of which the 
operator will simply tap the number required on a dial instead 
of the present method of plugging and ringing up. It is 
estimated that the installation of this system will increase 
threefold the number of calls possible per hour. News also 
comes to hand that the Second Chamber of the States General, 
sitting at the Hague, has voted the credit for the construction 
of a telephone cable between the Netherlands and Great 
Britain. Direct telephonic communication between London 
and Switzerland is expected to be opened in a month or two's 
time; the necessary agreement has already been signed by the 
British and French Governments, and it is expected to be 
signed on behalf of Switzerland at an early date. No techaical 
difficulty is anticipated by reason of the new type of loaded 
cable, which was laid between Dover and Calais last year. 
Experimental conversations between London and Berlin are 
of almost daily occurrence, although the results so far have not 
been uniformly successful. The lines run via Dover, Ostend, 
Brussels and Cologne, a distance of nearly 700 miles. The 
tremendous developement of the telephone service in Berlin 
is demonstrated by the new estimates for the German Imperial 
Post which include provisions for the appointment of 7,700 
more operators. It is stated that the number of subscribers 
is Increasing at the rate of 100,000 every year. 


Instruction of Tramway Drivers —In the new car sheds 
recently placed in service by the Union Street Railway Co., of 
New Bedford, Mass., a very comprehensive installation of car 
equipment models has been provided for teaching car drivers. 
From a description in the “ Electric Railway Journal" it 
appears that the instruction room containing this apparatus has 
a floor space of 55 ft. by 58 ft. The equipment includes a four- 
motor circuit with armatures and 4-pole magnets, set on a 
vertical demonstration board, the armatures being rotated by 
fan-type motors; each field magnet is outlined on the board, 
and provided with a glow lamp. The leads to these motors 
are run on the surface of the board, and are thus easily traceable. 
Resistance grids are provided ; when current flowsthrough them 
a lamp glows, thus indicating disposal of energy. A controller 
placed at the side of the board can be operated to show visually 
the effect of using each notch. A number of switches near the 
controller enable the motor circuit to be opened at any of 
several points, thus showing the effect of various faults. 
Another demonstration device is a full-size car truck, the 33 in. 
wheels of which are supported on idle rollers so as to be capable 
of rotation by the two G.E. 800 motors with which it is 
equipped. The leads to this truck are run to the controller 
through resistance grids set on another board, upon which is 
also placed all apparatus included between the trolley line and 
the controller. This apparatus is also supplied with lamps to 
indicate the closing of the circuits, and with switches for 
interposing faults. A complete air-brake equipment is also 
arranged for demonstration, as are also the car-lighting circuits 
in use, the wiring being exposed and coloured. A portable 
model demonstrates the action of the magnetic blow out ; a pair 
of carbons is provided, the arc between which may be influenced 
by a powerful magnetic field. The flow of current from the 
station ‘bus bars to the car trolley is shown on a model, and the 
formation of magnetic field is shown by the aid of iron filings. 
The effect of varying the ampere-turns in a solenoid 1s shown 
bv suitably arranged apparatus. Another feature of the 
instruction room is a bulletin board on which are posted the 
causes of all " pull ins," these being discussed at weekly 
meetings of car house and other foremen. Classes meet once à 
Other interesting 
features of the car-house itself are a billiard room and a reading 
room for the use of emplovés in leisure hours. The work of the 
storekeepers in the very extensive store rooms has been greatly 
facilitated, it is said, bv the use of roller skates, with which 
the great length of shelf frontage can be traversed with much 
saving in time. Among the minor apparatus of interest 18 an 
electrical wind direction indicator installed in the transport 
department, which is of value in assisting to arrange car 
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service to meet possible storm conditions. The lighting M. Fernando Gil has been appointed Director-General of Mexican 
throughout the car sheds is effected by metal lamps, there Federal Telegraphs PERMET OH to M. Camilo A. Gonzalez. 
being over 2,000 lamps in the building, the lamps in the car | Dr. Gwilym Owen. of Liverpool University, has been appointed 
house being arranged as single light points, placed 3 ft. apart, Professor of Physics at Auckland (N.Z.) University College. 


and 10 ft. above the floor level. 
INSTITUTIONS AND SOCIETIES. 


Current Topics. Royal Society.—Sir Archibald Geikie announced at the meeting of 
this Society on Monday that £5.000 had been presented by Sir James 
Caird, of Dundee. for annual expenditure on physical research in 


Subjects of current interest dealt with in this issue include 
sums of about £500. 


the following :— | 
Mr. S. Ferguson contributes an article on '* Breaking Capacities of | ,. Institution of Electr ical Engineers.—As the discussion oN D $ 
d Sl acd Klingenkerg's address on “ Electricity Supply of Large Cities 
Oil Switches " (p. 363). l ; . : eade 
was concluded last night. there will not be a meeting of the Institution 


We conclude our abstract of Mr. S. Evershed's Paper on “The | on Thurdasv-next: Dec: T] 
Characteristics of Insulation Resistance " (p. 358). e E . i . 
We also-cencfudecoür-deserintion of the “3006.000 i-r: 2H vdzo: Wiring Rules Committee of the Institution of Electrical Engineers.— 
Electric Scheme niie Missinai " (p. 361) f Dr At the meeting of the Institution on Thursday, Nov.27th. the President 
ar a E P. T . | announced that this Committee would be glad to receive suggestions, 
The arrangements made by the Research Committee of the Insti- | in the form of specific amendments, as to points for consideration 
tution of Electrical Engineers for the investigation of magnet steels, | at the next revision of these Rules 
insulating oils and the heating of buried cables are given on p. 363. ; dicus T 
i l Manchester Association of[Students of the Institution of Civil 
We publish details of the 4.200 kw. Oerlikon turbo-alternators Engineers.—In the a ore eure Pen addres es thavahove 
xni have recently been installed at the St. Marylebone Electricity | Associati on, Mr. S. L. Pearce. chief engineer of the Manchester Cor. 
‘ os (P- 367), poration Electricity Department, discussed the future of electricity. 
We describe a system of automatic audible railway signalling now | He said that before the end of the present year there would be on the 
in use on the Great Western R ailway (p. 369). market lamps to be known as half-watt lamps. — The efficiency of 


The subject of ‘‘ Diversity Factors " is dealt with in our Leading | these lamps would mean that the electric supply undertakings would 
Article (p. 372). experience a drop in revenue. Another point for the consideration 


Companies Meetings and. Reports.—A meeting of the Barbados of these undertakings was the question of coal storage, in view of the 
Electric Supply Corporation is reported, and the directors' reports of unsettled state of the labour world. The rise in the price of coal too 
the Adelaide Electric Supply Co., Burma Electric Tramways & Light. | had a great effect on all lighting companies. He thought that true 
ing Co., Isle of Thanet Electric Tramways & Lighting Co., and | Progress. particularly in the case of municipalities, lay in the direc- 


Western Union Telegraph Co. are abstracted (pp. 389 and 390). tion of the combination of gas and steam power houses. The elec- 
trification of railways was progressing in this country. although we 


still lagged behind other countries in this respect, and he thought 
that these railways would be by far the largest consumers of elec- 


tricity in the future. 

Royal Institution.—The lecture arrangements at the Royal Institu- 
tion before Easter, 1914, include the following :—Prof. H. H. Turner. 
Savilian Professor of Astronomy, Oxford, a course of experimentally 
illustrated lectures. adapted to a juvenile auditory, on “ A Voyage in 
Space"; Prof. Sir J. H. Biles, three lectures on '* Modern Ship- 
building " ; Prof. Sir T. H. Holland, two lectures on * Petroleum 
Supply from the Geological Point of View " ; Prof. C. F. Jenkin. 
three lectures on ** Heat and Cold " ; Dr. J. A. Harker. two lecture 
on "The Electric Emissivity of Matter"; and Prof. Sir J. 4. 
Thomson. six lectures on ** Recent Discoveries in Physical Scien. 
The Friday evening meetings will commence on Jan. 23. when 
Prof. Sir J. Dewar will deliver a discourse on '* The Coming of At af 
the * Vacuum Flask.’ ” Succeeding discourses will probably be 
given by Mr. H. W. Steed, Dr. H. S. Hele Shaw, Prof. W. A. Bone, 
the Right Hon. Lord Rayleigh, Prof. J. A. Fleming. Prof. Sir J. J. 
Thomson. Prof. A. Keith, and others. 

Institute of Metals.—The annual general meeting of the 
Institute of Metals will be held at the Institution of Mechanical 
Engineers, SNtorev's Gate, Westminster, S.W., on Tuesday and 
Wednesday, March 17 and 18, 1914. The annual dinner will take 
place on March 17, 1914. The fourth May lecture is to be delivered 
by Prof. E. Heyn. of Berlin, early in the month of May. Prof. Hevn, 
who is one of the best known Continental metallurgists. will deal 
with the subject of ‘* Internal Strains in Cold-wrought Metals and 
Some Troubles caused thereby." The Institute of Metals has just 
published a. volume entitled ** The Second Report to the Corrosion 
Committee," which contains, in addition to the important report 
presented at the recent Ghent meeting of the Institute of Metals, à 
verbatim account of the discussion that took place at that meeting. 
together with many additional contributions to the discussion made 
subsequently by correspondence, Copies of the Second Report. 
price 5x net. can be obtained at the offices of the Institute of 
Metals. Caxton House, Westminster. S.W. 

Institute of Radio Engineers. (U.S.A.'— When Dr. Lee de Forest 
recently read his Paper on “The Audion” before this institute he 
showed some experiments demonstrating the great sensitiveness of 


A * D wi 
the magneto receiver. For exam ple. the dropping of a handke rehi 
sound which. when 


upon the table near the magneto receiver made a i 
resistance 


Middlesex. | 
The position of assistant sales manager to the Sunderland Corpora- 1 amplified by the audion, could be heard in a pair of bigh 
à stanc 
m the receive 


tion Electricity Department has been obtained hy Mr. W. T. Hellaby, I telephones, Similarly a soft whisper spoken 4-6 ft. fro i 
who has been for the last seven vears with the West Ham Corporation | could be heard. A series of radio-telephone ' signals e er 
luced ant 


Electricity Supply Department as superintendent representative in previously been recorded on the telegraphone were reprot 
amplified so as to be audible throughout the hall. 


OBITUARY. 


Mr. SaroMoN FaLk.—We regret to announce the death on Satur- 
day last from keart failure of Mr. Salomon Falk. Mr. Falk was the 
founder and managing director of Falk. Stadelmann & Co. (Ltd. ), 
manufacturers of gas and electric lamps. fittings. &c. Mr. Falk 
was born at Hochberg, Würtemberg. in 1854, and came to England 
in 1876. He took a particular interest in all his emplovés, and 
more especially those who were associated with him in his early 


business career. 


APPOINTMENTS VACANT AND FILLED. 


A senior draughtsman and a junior draughtsman are required by 
the Birmingham Electric Supply department. Commencing salaries 
£130, rising to £160. and £80. rising to £130 per annum, respectively. 
Applications (on forms to be obtained from the secretary of the 


department) by Monday, Dec. 15. 
An electrician is required by Nobel's Explosives Co. (Ltd.). Ardeer, 


Ayrshire. Applications to the Works Manager. See advertisement. 

A test-room assistant is required for a cable factory in Lancashire. 
Sec advertisement. 

Electrical instrument makers are required by a leading English 
railway company in the Midlands. 

Radcliffe Council require a mains assistant and a shift engineer. 
Commencing salary 35s. per week in each case. Applications to 
the Engineer and Manager. Electricity Works. Radcliffe. by Dec. 10. 

A sales assistant is required by a firm in the South Wales district 


for cables and accessories. 
Two test room assistants are required for Vulcan Works, Lough- 


borough. 


Mr. G. Middlecoat. of the Southampton Corporation electricity 
works, is resigning his position with the Corporation. and joining the 
staff of the Edison & Swan United Electric Light Co.. of Ponders End, 


the sales branch. 
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Physical Society.—The annual exhibition of this Society, which 
is to be held on Tuesday, the 16th inst.. at the Imperial College of 
Science, South Kensington. will be open in both the afternoon (from 
3 p.m. to 6 p.m.) and in the evening (from 7 p.m. to 10 p.m.). Prof. 
the Hon. R. J. Strutt. F.R.S., will give a discourse at 4:30 on *“ Spiral 
Electric Discharges,” and Mr. Louis Brennan, C.B., will show some 
experiments with soap films at 8:30 p.m. Some 30 firms will be 
exhibiting. and there will also be certain experimental demonstra- 
tions. We understand that invitations have been given to the 
Institution of Electrical Engineers, the Institution of Mechanical 
Engineers, the Faraday Society, the Optical Society and the Röntgen 
Society. Admission in all cases will be by ticket only. and therefore 
members of the Societies just mentioned (including also those of the 
Physical Society) desiring to attend the exhibition should apply to 
the secretary of the society to which they belong. 


The Institute of Chemistry.—In the course of his two lectures before 
the Institute of Chemistry, on '* The Research Chemist in the Works, 
with special reference to the Textile Industry," Mr. W. P. Dreaper 
said that the total gross value of the Textile industry (first Census of 
Production, 1907) indicated that the value of the textile materials 
and fabrics manufactured in the United Kingdom amounted to the 
total of £333.000.000 ; and that 1,253,000 persons were employed 
in their manipulation. Power to the amount of 1,900,000 H.P. was 
utilised. and 77 per cent. of the firms used coal to the value of 
£8,137,000. On a basis of one chemist for every 2,000 persons em- 
ployed no fewer than 600 chemists would be utilised in this industry 
alone, each of whom would deal with an annual gross out put valued 
at over £500,000, A saving of 10 per cent. in the coal bill would 
amount in all to £1,000.000. It would be remembered that one large 
aniline dye combine on the Continent already emploved no fewer than 
700 chemists. The recently made statement that © Science was fast 
becoming an industry " szemed to apply in this case at any rate. He 
urged that the chemist should spend as much of his time as possible 
in the works. entering the laboratory when systematic investigation 
The industrial chemist who remained in his labora- 


was necessary. 
Knowledge of chemistry alone was an insufficient 


torv was lost. 


equipment. modern research being set on a wide basis. and requiring 


a knowledge of physics and the power to apply it in many direc- 
tions. He advocated that experiments utilising more than 5 H.P. to 
10 H.P. should be conducted in the works itself. and he discussed the 
fitting up of experimental works as a preliminary to establishing an 
industry. Such a station had been known to utilise 10,000 n.p. for 
experimental purposes. When the chemist produced results in the 
laboratory and desired to see them reproduced on a large scale it was 


essential that he should be in a position to indicate to the engineer 


the nat ure of the machinery required ; better still, to submit a design 
for the plant. 


engineer. It was sometimes n^cessary for the chemist to retain con- 
trol of certain industrial processes which had emanated from the 
laboratory, especially when these were more dependent upon chemical 
factors than mechanical or electrical ones ; thus the chemist became 
directly involved in working conditions and industrial operations. 


King's College Engineering Society Dinner.—The 20th annual 
dinner of this Society was held at the Hotel Cecil on Saturday last, 
with Mr. C. H. Wordingham in the chair. It proved to be a great 
success, After the loyal toasts had been duly honoured, the vice- 
president, Mr. H. L. Kirby, proposed the 
Guests.” In reply, Mr. F. Lydall, gave some very valuable and, at 
the same time amusing. hints to students leaving the College on how 
not to apply for jobs. Amongst others he mentioned that if they 
were applying to an American it was inadvisable to insist that they 
were very strict members of the Church of England. If, on the other 
hand, they were applying to a works manager who was Scotch it 
would do no harm if they told him they belonged to the Presbyterian 
Kirk. In proposing the toast of the '' Engineering Society." the 
chairman referred back tothe time when he was at King's, and gave 
some interesting reminiscences. He spoke of the reputation of 
King’s for always turning out good engineers. The president, Mr. 
J. T. Darbishire. replying to the toast, said that the Society was one 
of the oldest student societies existing. and gave a short account of 
the work done during the past year. The secretary, Mr. V. F. 
Bartlett, who gave the toast of the Chairman, congratulated Mr. 
Wordingham on becoming a Fellow of King's College, and remarked 
on the great interest he (Mr. Wordingham) took in the College. The 
musical programme, which greatly added to the success of the even- 
ing. was of a high order of excellence. and special mention must be 
made of a flute solo by Prof. E. Wilson, played with his usual tech- 


nique and finish. 


The method of attack adopted by the chemist was so 
essentially different. in its direction and nature, from that adopted 
by the engineer that this alone justified the presence of the latter in 
any works; it also defined the relative position of the chemist and 


health of ‘‘ Our 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Dec. 5th (to-day). 
YREENOCK ELECTRICAL SOCIETY. 


7:45 p.m. Visit to the Alan Kerr Technical Laboratory, Greenock. 

| JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at 39, Victoria-street, London, S.W. Presidential 
Address on “ The Future of Oil Fuel," by Sir Boverton Red- 
wood, Bart. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Meeting at Great George Street, Westminster, S.W. Paper 

on “ The Liverpool Street Extension of the Central London 
Railway,” by Mr. H. V. Hutt. 

© INSTITUTION OF MECHANICAL ENGINEERS. 

$ p.m. Mecting at the Institution of Mechanical Engineers, Storey's 

Gate, St. James's Park, London, S.W. Lecture on™ Water asa 

Mechanical Agent," by Mr. E. B. Ellington. ‘ Thomas 


Hawksley " Lecture. 
MONDAY, Dec. 8th. 
Institution OF Post OFFICE ELECTRICAL ENGINEERS. 
6 p.m. Meeting at the Institution of Electrical Engincers, Victoria 
Embankment, London, W.C. Paper on " The Elimination of 
Waste in Telephone Plant and Operating," by Mr. B. O. Anson. 


NEWCASTLE SECTION OF TAE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Armstrong College, Newcastle. Address 

on “ Electricity Supply in Large Cities," by Dr. G. Klingenberg. 
GRADUATES' ASSOCIATION OF THE ÍNSTITUTION OF MECHANICAL 

ENGINEERS. 

S p.m. Meeting at the Institution of Mechanical Engineers, Storey’s- 

gate, St. James's Park, Westminster, S.W. Paper on " Ship- 
building and Shipyard Practice.” by Mr. W. J. Drummond. 


RoyaL SOCIETY OF ARTS. 
8 p.m. Meeting at John-street, Adelphi, London, W.C. Lecture on 
'* The Measurement of Stresses in Materials and Structures,” by 
Prof. E. G. Coker. Cantor Lecture Il. 
TUESDAY, Dec. 9th. 
MANCHESTER STUDENTS’ SECTION OF TAE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the Municipal School of Technology, Man- 
chester. Paper on ^ The Design and Use of a Street Photo- 
meter," by Mr. S. W. Taylor. 

SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL E GINEERS. 
8p.m. Meeting at Prince’s-strect Station Hotel, Edinburgh, 
Address on “ Electricity Supply in Large Cities," by Dr. G. 
Klingenberg. 
WEDNESDAY, Dec. 10th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL E :GINEERS. 

7 p.m. Meeting at the Philosophical Hall, Leeds. Paper on * The 

British Standard Specification for Consumers’ Electric Supply 
Meters," by Mr. S. H. Holden. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL E\UINEERS. 

7:30 p.m. Meeting at the University, Edmund.street, Birmingham. 
Paper on " The Rating of Electric Machinery," by Mr. A. R. 
Everest. 

Roya Society OF ARTS. 

& p.m. Meeting at John.strect, Adelphi, London, W.C. Paper on 
‘“The Application of Electricity to Agriculture and Life," by 

Mr. T. Thorne Baker. 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 

& p.m. Meeting at St. Bride's Institute, Fleet-street, London, E.C. 
Paper on ** Water Raising and Measuring," by Mr. W. H. Booth. 
FRIDAY, Dec. 12th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7 p.m. Meeting at Hugh Bell School, Middlesbrough. Address on 

“ Electricity Supply in Large Cities," by Dr. G. Klingenberg. 
JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at 39, Victoria-street, London, S.W. 

“ Efficiency of Production," by Mr. H. N. Munro. 


THE ErLECTRO-HARMONIC SOCIETY. 
Smoking Concert at the Holborn Restaurant, London, W.C. 


Paper on 


& p.m. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Licut.-Colonel H. M. LEAF. 


The following orders have been issued for the current week :— 
Monday, December 8th, A Company.— Technical Instruction, 7 p.m. to 


10 p.m. 
Tuesday. December 9.h, B Company.—Technical Instruction, 7 p.m. to 


10 p.m. 
Wednesday, December 10th, Recruits only.—Infantry Drill and Tech- 


rical Instruction, 7 p.m. to 10 p.m. 
Thursday. December llth, C Company.— Technical Instruction, 7 p.m. 
to 10 p.m. 
Friday, December 12th, D Company.—Special Class on Crossley Engine, 
7pm. Technical Instruction, 7:30 p.m. to 9:30 p.m. l 
Saturday, December 13th.—Headyuarters will be opened for regimental 
business only, from 10 a.m. till 12 noon. 
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THE CHARACTERISTICS OF INSULATION RESISTANCE.* 


BY S. EVERSHED. 


(Concluded from page 320.) 


Summary.— The author describes a number of experiments which have 
been undertaken on various dielectric:, including cotton, paper and 
micanite cloth. The nature of insulation resistance is discussed and its 
dependence on certain factors, especially the pressure applied and 
moisture, is shown. The properties of a model insulator are dealt with. 


CONDUCTION THROUGH OIL. 

Oils are good insulators in themselves, but they are capable of 
absorbing traces of water. An investigation was, therefore, made 
to ascertain whether water when absorbed in oil behaved in the same 
way as moisture in an absorbent solid. For the purpose of the test 
a glass beaker was fitted up with two flat copper discs, one above 
the other, to act as electrodes. The upper disc was adjustable up and 
down by a micrometer screw, 80 that the electrodes could be set 
accurately to any required distance. Several kinds of oils and 
varnishes (and also liquids which are used as solvents in varnishes) 
were tested in this apparatus, and in every case Ohm's law was fol- 
lowed, the resistance proving to be a constant quantity not varying 
with the P.D. between the electrodes. It was necessary to know 
whether the same thing applied to oil in which water had been 
absorbed. The oil used for the test was a heavy hydro-carbon sold 
as a lubricant for gas-engine cylinders. It had the disadvantage of 
a rather low resistance—about 2-5 million megohms for a centimetre 
cubetf— but it was chosen because a large store of it was available, and 
hence uniform samples might be relied on. À trace of distilled water 
was dissolved] in the oil by putting a few drops into a bottle con- 
taining a pint of oil and stirring for many hours. The oil was then 
left at rest for about 48 hours in order to allow the suspended water 
to settle down. The slightest trace of water in suspension is apt to 
cause instability in the resistance, because all the suspended particles 
are slowly drawn in between the electrodes by the electrostatic force, 
and when there they tend to form conducting chains from one elec- 
trode to the other. The result of a test with oil containing absorbed 
water shows that, notwithstanding some irregularity due to water in 
suspension, the effect of the absorbed water isa marked lowering of the 
resistance ; but of any effect like that due to moisture in absorbent 
solids there is no trace. In both curves the resistance is practically 
constant, Ohm's law being followed well enough. 


Oir-IuPREGNATED PAPER. 

Paper containing moisture may be saturated with an insulating 
oil without producing any effect on the leakage paths formed by the 
water. A curve obtained from drawing paper which, while in a 
normal state as regards moisture, was immersed in dry evlinder oil 


differ in any way from an ordinary moisture curve, the ratio R,,/R.g, 
being 2-1. It is evident that the oil does not displace the water, or 
break up the conducting paths, or interfere in any material way with 
the characteristic condition due to the moisture which was present 
in the paper before the entrance of the oil. The converse, however, 
does not hold good. Water will not only find its way into paper 
which has been dried and soaked in oil, but will so far displace the 
oil as to form leakage paths. As is well known, paper impregnated 
with oil easily absorbs water from the air. Hence the necessity for 
the lead covering and soldered joints of an impregnated-paper cable. 
To ascertain whether moisture absorbed by an impregnated paper 
cable was able to form leakage paths of the same kind as those in 
other absorbent solid materials, a short piece of lead-covered im- 
pregnated-paper cable was left with both ends open and exposed to 
the air of the experimental room. The curve shown in Fig. 9 was 
obtained when the cable had been open to the air for 13 months. 
There is nothing to distinguish it from the characteristic curves of 
more ordinary absorbent insulators. The ratio R.o/R.g, is 1-97, 
quite a normal value for a. moisture curve when the absorbent mate- 
rial is under a moderate compression. Although water ultimately 
finds its way into impregnated paper, the process of absorption is 
extraordinarily slow. The piece of paper cable when first tested had 
a resistance of about 1,000,000 megohms at 500 volts, and although 
this high value was not maintained for more than a month or so, it 


- —— — ——- 


* Abstract of a Paper read before the Institution of Electrical Engineers 
in London, Birmingham, Manchester and Cardiff. 

+ The oil used for impregnating paper cables has a specific resistance 
of about 700 million megohms at 15 C. 

+ The water may not be in solution in a chemical sense; but it is 
permanently absorbed in the oil, whereas any water in suspension or 
forming an emulsion. with the oil ultimately separates out and falls to 


the bottom of the vessel. 
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required nearly 9,000 hours' exposure to the air to reduce the re. 
Had the cable been insulated with dry 
paper (not impregnated) the resistance would have fallen to the same 
extent—in other words, the same quantity of water would have been 
The experiments on 

oiled paper lead irresistibly to the conclusion that the mode in which 
absorbed water forms conducting paths is substantially the same 
The water may 

be in the insulator before impregnation with oil or it may be very 
slowly absorbed afterwards. but once inside it will conduct electricity 


sistance to 33,000 megohms. 
absorbed—in four or five hours at the most. 


whether the insulator is saturated with oil or not. 


just as though the oil was not there. 
VARNISHED WINDINGS. 


Varnish is intended to prevent water from forming leakage paths. 
To do this it must either keep out water by closing all the pores at 
the external surface of the insulator, or it must interpose a solid and 
impervious layer of the body of the varnish between the conductors 


Applying varnish by a brush aims at the 
It need hardly 


and the porous insulator. 
first alternative, vacuum methods aim at the second. 


be pointed out that when a porous body is saturated with a liquid 


varnish, and the solvent is then dried out, the solid body of the 


varnish remaining in the insulator is necessarily insufficient in quan- 
tity to fill up the pores. 
soaking the insulator in oil, or in a melted wax or in some equivalent 
solid insulator which can be liquefied by heat. 


available for the reception of water. Whether water can find its 
way into them depends on how far the varnish has been able to stop 
up the pores on the outside of the insulator. Experiments on 
varnished windings occupied many months, and in several case 
varnished test-pieces have been kept under observation for over two 
years. Their outcome can be summed up in a sentence. Varnish 
reduces the extent to which moisture is absorbed, but it seems power- 
less to stop absorption altogether if the windings are subjected to the 


Megohms. 


100 200 300 400 500 600 
Volts. 
Fic. 9,—INsvcation RESISTANCE OF OIL-IMPREGNATED Parte CABLE 
WITH THE ENDS OPEN, AFTER EXPOSURE TO THE AIR OF THE EXTER 


MENTAL ROOM FOR 13 MONTHS. 


temperature variations which occur in ordinary use. This failure 
to exclude moisture was exhibited in every trial, both by test-piree} 
varnished by a vacuum method and by those which had received 
coats of varnish applied by a brush. A cou ple of tests will illustrate 
the whole series. 

The vacuum method consisted in first baking the test-piece at 
150°C, for several hours; then putting it into the vacuum chamber 
and exhausting down to a few millimetres’ pressure; then running 
in the varnish until the test-piece was completely submerged. the 
vacuum pump being kept going and the varnish boiling for half an 
hour orso. Next, air was admitted to the vacuum chamber and the 
test-ptece was left under atmospheric pressure for an hour or more 
in order to give ample time for the varnish to be forced into the 
insulation. After this the test-piece was baked for several days at 
a temperature not exceeding 150 C., and after cooling the resistance 
tests were begun. One of the test-pieces, composed of two cotton: 
covered wires wound on a porcelain bobbin, had an initial resistance 
of 34.000 megohms after being varnished bv this method with à 
black plastic varnish of good quality. The resistance followed Ohm $ 
law, being constant at all pressures up to 500 volts, thus indicating 
conduction by the varnish and the absence of moisture conduction. 
Yet after exposure to the air of the experimental room for nine days 
this test-picce gave a perfectly normal moisture curve with a rate 
Rola equal to 2-1, and the resistance had already fallen to less than 
one-fourth of the initial value. The resistance continued falling for 
several months and ultimately settled down round about 2 or 3 
megohms, rising and falling with the changes in the humidity of the 
air: A striking experiment was made on this test: piece by holing 


They can only be entirely filled up by 


Hence a porous | 
insulator, even when varnished, is likely to have many channels 
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some water in an open vessel in a room adjoining the experimental 
room. Upon opening the communicating door so as to admit air 
laden with water vapour, the resistance of the test piece immediately 
began falling and continued doing so for half an hour. At the end 
of this interval the boiling water was removed and the windows of 
the experimental room were opened in order to restore the air to its 
original state. Within 3 minutes the fall ceased and the resistance 
began rising a8 steadily as it had fallen, until, in about 50 minutes 
from the time when the boiling water was removed, it had recovered 
its initial value. One could not have clearer evidence of the ease 
with which moisture is absorbed by a well-varnished winding. 

The other test was made on one of the windings used for testing 
micanite cloth. Two coats of the plastic varnish were applied by a 
Lrush to the outside of the winding, and the test-piece was then baked 
at 150°C. for 32 hours, by which time the varnish was quite dry. 
After allowing the test-piece to cool, the resistance from the winding 
through the micanite cloth to the iron core was about 1,000,000 meg- 


ohms. This high value was not maintained for long. Within 20 days 


after removal from the oven a decrease was noticeable, and by the 74th 
day the resistance had fallen to 33,000 megohms. There can be little 
doubt that the failure to exclude moisture altogether is due to in- 


sufficient elasticity in the body of the varnish. Unless this is a 
highly elastic substance it is unable to follow the expansions and 
contractions of the windings, and ultimately the continuity of the 


coat of varnish is broken up, leaving numerous crevices by which 
moisture can enter. 


VoLUME OF WATER IN THE LEAKAGE CHANNELS. 


It is difficult to apply arithmetic to so elusive a quantity as the |. 
resistance of absorbed moisture, but at this point questions naturally 
arise as to the volume of water which is.utilised in forming leakage 
paths, and what sort of relation that volume bears to the total 


volume of water in the absorbent insulator. 


To find some answers to these questions experiments were made 


on the resistance of an absorbent insulator containing known quan- 
tities of water of a measurcd specific resistance. 


between two flat metal electrodes. 
of 122 sq. cm., and its thickness (under the compression) was 0-53 cm., 


so that the pad occupied a volume of 64-8 cubic cm. 


results of these experiments indicate that a vast proportion of the 
whole volume of water in an absorbent insulator is dormant in the 


sense that it plays no part as a conductor, the resistance of the leakage 
paths through the insulator being determined by an exceedingly 
. small fraction of the absorbed water. 
moisture conduction was at least 5,000 times greater than dielectric 
conduction, and that when the pad of paper was much nearer a 


normal state as regards the quantity of absorbed water moisture 


conduction outweighed dielectric conduction more than 1,000,000 


times. 
THe LAW or THE MOISTURE CURVE. 


The experiments on absorbent insulators suggest that underlying 


the phenomena there is some ascertainable law of conduction by 


moisture. The fact that it has been possible to compare one curve 
with another without taking potential gradient in the insulator into 
account, is sufficient. proof that the curves have some simple pro- 
perty in common. And so they have; for in every case in which 
moisture conduction alone controls the resistance curve, it is found 
that over a considerable length along the curve the ratio R,/R,,, is 
fairly constant whatever may be the value of v in volts. Hence 
although the insulators have varied widely in thickness, the ratio 
R,/;, has served quite well as a rough guide for comparing the 
different curves. A good example of this property is afforded by the 
moisture curve for cotton given in Figs. 3 and 4. The fact that in 
this case a line drawn through the plotted observations forms a 
smooth curve over a very wide range of P.D. is of itself an indication 
that disturbances were absent, and hence we are justified in looking 
here, if any where, for a simple law. 
The law would be expressed empirically by the formula— 


R=ky/ =; 


and since in this particular curve the ratio R,„/Rie is only a little less 
than 4/10, the exponent x must be a number not much greater than 
2. But Nature generally declines the Procrustean bed of formula. 
Just as in the case of fluid friction she has persistently declined to 
limit herself either to the first power or to the second power of the 
velocity (the only alternatives offered to her by the mathematical 
descendants of Procrustes), so here she refuses to abide by any one 
But in each particular case a value may be chosen for x 


ex ponent, 


' The insulator was 


composed of a number of circular discs of chemically pure filter paper, 
12-5 cm. in diameter, piled up into a pad and moderately compressed 
The pad of paper had an area 


The specific 
resistance of the water used in this experiment was 2,500 ohms. The 


It was evident too that the 


which will express the law of the individual curve over a great part: 
of its length, and hence when the ratio R,/R,, has been found by 
experiment, the formula may be applied to ascertain any other ratio 
R,/R,, for values of n lving between l and 10. Beyond this modest. 
degree of practical utilitv the formula is only useful as an indication 
of the general character of the moisture curve. Further analysis of 
the characteristic curves may prove useful in suggesting causes for 
the wide variations from the ideal curve, but in the present stage it 
is safer to be guided by average results. 


CoMPOUND ÍNSULATION. 

If the examples which have come under review in the foregoing 
are divided into two groups according to whether the insulator was 
composed of absorbent materials alone, or on the other hand built 
up of some non-absorbent dielectric insulator in series with an ab- 
sorbent insulator, then their characteristic curves will be found to 
exhibit a marked difference in curvature, the decrease in resistance 
being much larger in the first group than in thesecond. Figs. l and 9 
are examples of wholly absorbent insulation, and Figs. 2 and 8 relate 
to what may be called compound insulation. In 47 curves obtained. 
from insulation, composed entirely of absorbent materials, such as 
cotton, paper, cardboard, fibre, and other things, both varnished 
and unvarnished and including oil-impregnated paper, the average 
value of the ratio R,/R,«, was 2-00. "This figure is confirmed by the 
results of a number of insulation tests on absorbent materials carried 
out by Mr. E. H. Rayner at the National Physical Laboratory.* The 
materials included presspahn, Manila paper, oiled paper, oiled board, 
oiled linen, Excelsior paper, Excelsior linen, and fibre, some of them 
being tested both in their ordinary condition and after varnishing. 
The insulators were tested under a compression of about 5-8 lb. per 
square inch, and a reference to the compression-ratio curve shows. 
that the ratio R,/R,,, might be expected to be about 2-1. But as. 
the resistance of each insulator was tested first at 200 and then at 
1,000 volts, the value of R,/R,,, may be more closely estimated from 
the observed value cf R44/R,,4, by an application of the empirical 
formula. Mr. Rayner gives 17 tests within the range of measure- 
ment, and taking the whole of these the average ratio R,/R, is 1-71. 
In arriving at this figure all the readings taken at 200 volts after the 
application of 1,000 volts have been excluded, as in nearly every case 
they showed a marked hysteresis effect. Now the formula shows 
that log (R,/R,,,) will be equal to log 1-71/log 5, and hence we find 
that in Mr. Rayner's 17 tests the average value of the ratio RR; . 
was 2-15, compared with the author's figure of 2-20 deduced from 47 
curves. The figure 2-2 may therefore be regarded as a good average 
value for the ratio R,/R,,. for insulation which is wholly composed 
of absorbent materials, used under a moderate degree of compression. 
But in the case of 12 curves obtained from compound insulation, that 
is to sav, insulation in which dielectrics like mica or ebonite were used 
in series with an absorbent material, the same ratio had an average 
value of a little less than 1-4. The difference is eàsily accounted for. 
The law of moisture conduction in any given absorbent material 
must be the same, whether there is a dielectric insulator in series. 
with it or not, and assuming the dielectric has a constant resistance 
the absorbent insulator alone is responsible for the curvature of the: 
resistance line. For an example, turn to Fig. 2, which is the charac- 
teristic curve obtained from a supply meter in which the absorbent 
insulation of the windings is in series with the ebonite that serves to 
insulate the working parts from the case of the instrument. As it 
stands the ratio is only 1:35, but suppose we draw a new horizontal 
line at such a distance below the curve as will make the ratio R/R 
as deduced from measurements from this line to the curve equal to 
the average for absorbent materials, namely, 2-2. Then ordinates 
measured from the new datum up to the curve will represent the 
resistance of the absorbent insulation of the windings, and the dis- 
tance from the new datum line down to the original base line will 
represent the resistance of the ebonite. "The height at which to draw 
the new datum is easily found by trial and error, or it may be found 


at once from the following formula :— 
a—n 


Constant part of resistance— (total resistance at 500 volts) 
a — 


where n is the observed value of the ratio R,,/R4, and a is the value 
of this ratio for the absorbent insulator by itself. In the present 
example the observed resistance at 500 volts was 1,140 megohms, n 
was 1-35, and we may take for a the average value 2-20. With these 
figures the resistance of the ebonite alone is found to be 810 megohms, 
and a datum line has been drawn in Fig. 2 to represent this value. 
The only uncertainty here lies in the value we choose for a. the ratio 
for the absorbent part of the insulation. Now although we have 
seen how mechanical pressure on the absorbent material may cause 
this ratio to vary from about 1-7 up to as much as +3, yet such wide 
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variations have not been found to occur in practice. Probably 
absorbent materials are always used under compression, but, however 
that may be, the ratio for absorbent insulators under the ordinary 
conditions of use does not seem to exceed 2-6, and it is frequently as 
low as 1-8. If these extreme figures are substituted for 2-2 in the above 
calculation the resulting values for the resistance of the ebonite will 
be 890 and 640 megohms respectively, instead of 810 megohms. 
Such variations as these do not in any way affect the utility of this 
method by which the two components of an insulation may be 
separately estimated. [n general, if the curve of a compound insu- 
lation of the kind we are considering shows a ratio as high as 2 we 
may be sure that the resistance of the dielectric component has fallen 
to something approaching zero, either because it has broken down 
in itself, or because it has been shunted by some kind of absorbent 


dirt. 
THE PROPERTIES OF A MODEL INSULATOR. 


A consideration of what is likely to happen when atmospheric 
moisture condensed inside a porous insulator, and then putting the 
notion to the test of an experiment with a model insulator in which a 
series of drops of water and bubbles of air are drawn into a capillary 
glass tube, so that each bubble constitutes an enclosed region within 
which a film could form on the internal surface of the tube, and 
remain there entirely undisturbed by air currents is next given. 

Heat this complex model and the expansion of the trapped air 
in the closed tubes will drive a large volume of dormant water into 
the conducting channels. At the same time the expansion of the air 
in the open tubes may have lengthened or even broken up some of 
the films, but remembering that the closed tubes may contain perhaps 
fifty times the volume of air and water, it is evident that the quantity 
of dormant water forced out from the blind alleys will be enough to 
flood the conducting channels, quite apart from what may happen to 
individual films. The flooding of the conducting paths naturally 
brings about an enormous fall in resistance. Lower the temperature 
and the air bubbles throughout the system will contract and the 
flood water will retire into the blind alleys. The films then slowly 
recover their initial thickness as the surplus water is forced out of 
them by the tension of the water-air surface, and the resistance rises 
to its former value. Another remarkable propertv of absorbent 
insulation finds a ready explanation in the model with its tubes full of 
drops and films. Over and over again in the course of the investiga- 
tion a number of moisture curves have been obtained under widely 
different conditions as regards the quantity of absorbed water. Yet 
the curvature of the characteristic has remained practically unchanged 
throughout the whole series of tests notwithstanding the enormous 
changes in the general level of resistance which accompany changes 
in the amount of absorbed moisture. This permanence in the shape 
of the curve has already been referred to, and in view of what has 
been demonstrated by means of a bundle of capillary glass tubes the 
explanation is clear. Place a damp insulator in a dry atmosphere 
so that evaporation takes place. Evidently the more accessible 
films will evaporate first, followed by film after film, and the least 
accessible and thickest films will be the last to go. But as each 
film gives more or less the same sort of curve, the curve from a few 
dozen film channels in parallel would be indistinguishable in shape 
from the curve obtained when there were hundreds or thousands of 
films acting as parallel leakage paths. Hence so long as a few film 
channels are left intact—just enough to carry a measurable leakage 
current—the resistance-voltage curve will retain its characteristic 
shape. We now realize why it was that a piece of impregnated paper 
cable which had absorbed a trace of water, giving a resistance of 
several hundred thousand megohms, had a characteristic curve of the 
same shape as that obtained from a dynamo armature the resistance 
of which was less than a dozen megohms. The curve is characteristic 
of the film with its adjacent reservoirs of dormant water ; the magni- 
tude of the conductance is simply a question of the number of tilin 
paths acting in parallel. The marvellous rapidity with which the 
resistance alters when a change occurs in the humidity of the air is, of 

ourse. attributable to the extreme tenuity of the films. 


c "ue : 

All these phenomena should become visible in a complex glass 
model if only we had skill to make it. But, after all, the necessary 
complexity is available in every porous insulator, for there we have a 


tangled system of innumerable conducting channels, cross connections, 
and blind alleys, ready made ; an elaborate natural system which 
could not be imitated by any artificial arrangement of a few glass 
tubes. Lf we direct our mental vision to the inside of a real absorbent 
insulator we shall see a bewildering number of channels occupied by 
films and drops in which the same kind of actions are going on as 
those which are visible in the glass tube ; and mingled with the 
claborate hydraulic system there will be a quantity of air, some of it 
— perhaps a large portion of it—trapped in blind alleys by plugs of 

ter, and always ready to expand when heated and drive 


dormant wate! 
the water out into the conducting channels. 


SUMMARY AND CONCLUSION, 


This vision of what goes on inside an absorbent insulator, misty 
and imperfect as it is, provides an explanation in general agreement 
with the facts. In putting it forward the author is conscious of 
difficulties and obscurities which leave the mind doubtful, but the 
doubts are just those which come from ignorance of the precise 
structure of absorbent bodies and the mode in which they harbour 
moisture. In all probahility the microscope would dispel a good 
deal of this cloud of ignorance if it were applied to some typical 
material like a thread of cotton. But the facts which have emerged 
from the investigation leave no room for doubt as regards the main 
characteristics of insulation resistance under working conditions. 
The true diclectric resistance of insulation is enormous compared 
with the actual insulation resistance obtained in practice, and in all 
ordinary cases we need only consider the leakage which takes place 
through films of moisture condensed on the external and intemal 
surfaces of the insulating material. Dielectric leakage is insignificant 
and may be left out of account. The quantity of water in the con- 
ducting films of moisture is not only very small, but it forms an 
exceedingly small proportion of the whole volume of absorbed water. 
Impregnating an absorbent insulator with oil or varnish delays the 
absorption of water and. no doubt limits the amount absorbed, but it 
does not prevent the ultimate formation of the moisture films which 
constitute leakage paths. Conduction through absorbent insulation 
does not follow Ohm's law. The relation between the resistance 
of an absorbent insulator and the P.D. which is applied to 
it is expressed by a curve which is characteristic of conduction by 
films and drops. When the absorbed water exceeds the amount 
which the material can hold in the form of dormant water and 
leakage films it begins to form conducting paths of constant resistance. 
Hence the moisture curve gradually decreases in curvature as absorp- 
tion goes on. and ultimately when the resistance has fallen to a very 
low value the curve is reduced to a horizontal straight line, indicating 
conduction by Ohm's law. In compound insulation consisting of an 
insulator in which conduction follows Ohm's law, in series with an 
absorbent material which follows the law of moisture conduction, the 
resultant curve has less than.the normal curvature. The degree of 
curvature in the characteristic curve of compound insulation enables 
the resistances of the two components to be separately estimated. 
In compound insulation a curve of normal curvature indicates failure 
of the dielectric component. A straight horizontal ‘* curve " (Ohm s 
law) indicates failure of the absorbent component. 


Finally. the broad principle of film conduction in an absorbent 
insulator is clear; the moisture curve—the first part of the complete 
characteristic curve—is the direct result of electric endosmose. The 
electrically produced hydraulic pressure drives dormant water inf? 
the films, and their increasing thickness is made evident by the 
gradual fall in resistance as the P.D. is increased. At what 
point leakage through moisture becomes dangerous; whether the 
ultimate effect of prolonged endosmosis is to safeguard the insulation 
by driving all the water away from the positive conductor in 8 €T 
tinuous-current system, and from both conductors if the supply 5 5) 
alternating current ; whether it is possible to predict the breakdown 
voltage—these and other questions can only be answered by an 
investigation of the second part of the characteristic curve. ERE 
tions for this are not yet complete, and so far it has only been m 
to extend the curve to the breakdown point in one or two Fa j 
cases for which the voltage already available proved sufficient. i 
these examples the curve began to bend downwards. at pressures 
well below the breakdown value, thus indicating the impending 
failure without exposing the insulation to the risk of pennant 
injury. It remains to be seen whether this useful effect 15 general. 
or whether, as scems more probable, it is confined to insulating 
materials in which failure begins along already existing Perd 
channels, It is a significant fact that in the model insulator wie 
down begins in the form of sparking along the films from one rop 
to another. Questions of this kind go to the very root of the pana 
It is customary to account for breakdown by dielectric stress / 5 
blackened hole appears in the insulation and the inference 18 i 
hastily drawn that the puncture process was instantaneous an : pue 
not have been foreseen by any kind of test. But nothing 1n Nat e 
not even an explosion, takes place instantaneously, and the bre E 
down of an insulator is only sudden to the mind that does not d 
hend it. The time may never come when it is possible, by ds eu 
insulation testing, to forestall breakdown by diagnosis of the eS 
and removal of the cause. To-day the problem as a whole pdt 
nigh insoluble, and with no visible goal ahead of us we Ped the 
content to gain a clearer insight as we go along in more or ANI 
right direction. That road is always open to us and the RE 
hopes that facts recorded in this Paper may serve as stepping 


on the way. 
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300,000 H.P. HYDRO-ELECTRIC SCHEME ON THE 
MISSISSIPPI. 
(Concluded from page 325.) 
11,000.voLr "Bus Bars AND OIL SWITCHES. 


The 11,000-volt 'bus-bar compartments are on the second story, 
Concrete slab 


the oil switches being mounted on the floor above. 
construction has been used in these structures. For the ‘bus bars 
copper of rectangular section, 3-5 in. by 0:375 in., has heen em ployed, 
being mounted on Thomas porcelain pedestal insulators of special 
design. Series and potential transformers for the instruments arc 
similarly enclosed in concrete slab barriers. The 11,000-volt oil 
switches are of the motor-operated type and are rated at 300, 500 
and 2,000 amperes. Directly below the oil switches are the corre- 
sponding disconnecting switches. These disconncctors are arranged 
with special locking devices holding their blades securely, in cither 
the closed or the open position, against accidental or automatic 
movement. Not only arc all the oil switches themselves clearly 
labelled, but the three phases are also lettered. And on the barriers 
bet ween the separate switches broad red lines have been run, marking 
distinctly the respective switch-cell groups so that by no mistake can 
a wrong trio be accidentally chosen. 

From the high-tension terminals of the 9,000 k.v.a. transformers 
on the first floor of the gatehouse the 110,000-volt leads are carried up 
through spacious concrete air shafts to the high-tension switches 
which connect to one or the other of the duplicate 110,000-volt “bus 
bars; 2 in. galvanised-iron pipe coated with bronze paint forms 


the main high-tension 'bus bars, which are supported on suspension 
For branches and 


insulators each made up of seven 10 in. discs. 
leads to the oil switches 1:25 in. pipe is used. For pipe connections 
special union couplings are employed sweated to ensure good contact. 
In the case of the vertical risers in the shafts the high-tension pipe is 
supported on seven-part pedestal insulators mounted on the side 
walls. High-tension disconnecting switches with 4 ft. blades enable 
the oil switches to be isolated from the transformers. The hook 
stick with which these disconnecting switches are handled is pro- 
vided with an earthing ring just above the operator's handle. This 
ring is attached to a cable and clip which must be affixed to a nearby 
earth connection each time the stick is used. All the high-tension 
oil switches are of the solenoid operated non-automatic type. The 
switch tanks measure 3 ft. by 6 ft. by 6 ft. and, complete, the 
switches weigh 4 tons each. Inserted directly in series with the 
main outgoing 110,000-volt line circuit are the current transformers, 
whose secondaries are led to armatures in the switchboard room, 
reading directly the amperes per phase for each high-tension line. 
The vertical porcelain roof bushings through which the high 
tension circuits leave the switchroom measure 12 ft. in length and 
several feet in diameter. Pairs of 300,000 circ.-mil helical choking 
coils, mounted on the roof structure, are inserted in each phase wire 
at a point just below the tops to the lightning arresters. For wholly 
disconnecting the transmission lines from all the high-tension appa- 
ratus of the building pivoted air-break switches are mounted on the 
roof structure. "These switches have centrally pivoted arms 12 ft. 
in length, ending in vertical horn-gap members which aid in inter- 
rupting the charging current when the line is opened. The actual 
carrying contacts in the closed position of the switch are spring clips 
which engage stationary members. The three switches of each circuit 
are manipulated by a single crank lever worked from the roof. After 
the switch members have been opened, earth connections are applied 
to the line wires by raising earthed switch arms. In this way com- 
plete discharge and “ killing " of the line is assured when the switches 
are opened. A marine-type weatherproof telephone station and a 
500-watt tungsten lighting standard are adjuncts to the high-tension 
roof equipment, for the convenience of the men opcrating this appa- 
ratus. From the span wires and air-break switches a straight path 
is provided back to the lightning arrester horn-gaps, the main `bus- 
bar connections being tapped off at right angles. The arrester gaps 
are of the double-horn type with charging resisters connected be- 
tween the upper and lower sets of horns. The cross-connecting 
device for charging the arresters can be manipulated by lever handles 
both on the roof and in the fourth story compartment where the 
electrolytic cells are installed. There are four aluminium cell 
arresters in each set, three being connected in star to the phase wires 
and the fourth forming an earth connection to the neutral point, 
which is thus established. In all approximately 500 aluminium 
cones are contained in each one of these 110,000-volt arrester cells. 
Throughout the high-tension installation a safety factor of thrce to 
one has been maintained both mechanically and electrically. The 
roof bushings and suspension insulators, for example, are capable of 
withstanding 330,000 volts even under wet test. Minimum clear- 
ances of 3-5 ft. to earth and 5:5 ft. between phases have becn used 


in the 110,000-volt 'bus bar connections. 
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OPERATING SWITCHROOM. 

As already mentioned, the operating control of the station is 
centred in the switchroom at the south cnd of the fourth floor, à 
position which will later become central with the extension of the 
plant to its full equipment of 30 units. There are separate bench- 
boards for the remote-control manipulation of the two southbound 
circuit groups and each of the machine groups for northbound and 
local circuits. All ’bus-bar connections are diagrammed on these 
bench boards and the positions of switches shown by pilot lamps. 
Control buttons for the switches are also interlocked against acci- 
dental misconnections. The governor control circuits are also 
brought to these operating positions for paralleling and similar 
operations. While the switehroom is shut off and away from the 
main generator room, the switehboard operator can command an 
unobstructed view of the latter by descending a short flight of stairs 


to the inspection gallery. 
The principle of connecting two single-phase induction-motor 


rotors together, the motors meanwhile having their fields excited, 
is utilised in the signalling system provided for the Keokuk plant. 
The scheme is one that has been employed for a variety of purpose 
Any motion of one rotor effects a corresponding move- 
The system is positive and requires 


at Panama. 
The signal pedestals in the 


ment of the distant indicator. 


only a single circuit for its operation. 
generator room will be mounted near the governor pedestals, bringing 


both under the hand of the floor attendant. On receiving a signal, 
the attendant replies, confirming the indication, over an entirely 
separate circuit, in this way ensuring that the order is correctly 
received and understood. Later a time-recording element is to be 
added, giving a graphic record of the signals and the times of starting 
and stopping the various units. The first position of the signal 
device is also to be arranged so that when “ start " is shown a whistle 
will be blown calling the floor operator's attention, while at the same 
time a lamp will be lighted indicating the number of the unit that is 
to be started up. In addition to these operating signals, nearly 100: 
telephone instruments are scattered throughout the building, so that. 
communication can be had with all important positions in the power: 
house. On panel boards at the rear of the operating benches are the: 
usual banks, iádicating instruments, ammeters, wattmeters, volt- 
meters, synchroscopes, &c. A duplicate "bus bar diagram of the 
station connections is provided for the load dispatcher, who has a 
semicircular board at what wil] be the centre of the completed ro»m. 
A telephone switchboard on his desk enables him to communicate 
with any part of the system. For operating the oil switches there 
are provided duplicate 320-ampere-hour storage batteries. These 
batteries, with their duplicate motor-driven charging sets, are located 
on the fourth floor adjoining the switchroom, which contains the 
battery switchboard. 
STATION LIGHTING AND ÁUXILIARIES. 

Special attention has been devoted to the illumination of the 
Keokuk power house structure. Tungsten lamps are used through- 
out, and the station lighting circuits are equipped with automatic 
induction regulators which maintain uniform voltage on the lam ps. 
In the generator room an intensity of 3-5 ft.-candles is provided at 
the floor level by 114 500-watt tungsten lamps in holophane shades, 
In each of the 38 24 ft. bays there are three of these units, one at the 
centre of the ceiling and two suspended on ornamental side brackets. 
Similar illumination is provided in the gatehouse and in the appa- 
ratus compartments on the first and other floors. The switchroom 
is furnished with diffused illumination by a skylight which forms the 
whole ceiling. At night the natural lighting is replaced by tungsten 
lamps behind these skylight panels, affording the same diffused 
quality of illumination. At all points throughout the station where 
hand lamp extensions are likely to prove useful for examining 
machinery push-type plug-in outlets have been liberally provided. — 

"Emergency lighting of the building in case of plant shut down ig 
provided for by automatic switches which, upon failure of the ‘bus 
bar pressure or over voltage, connect batteries to selected circuits 
which feed about one-third of the lamps in the building. These 
lamps are so distributed that light will be available all throughout 
the structure. In this way the emergency lamps can be operated for 
an hour or more while carried by the storage batteries. Separate 
switchboards controlling the station lighting and power circuits are 
located on the generator room gallery. | 

110.000-vorT Transmission Line to St. Lovis. 

From Keokuk to St. Louis. a distance of 144 miles, extends the 
main 110,000-volt transmission line, consisting of twin circuits 
carried in parallel vertical planes on a single set of towers. Each 
cable consists of 19 strands of hard-drawn copper, the diameter of 
the whole being 0-625 in. The ultimate strength of this cable is 
14,000 lb., giving a wide safety factor even under such extreme con- 
ditions as a } in. ice coating in a 60-mile wind at OF. Under such 
conditions a loading of not over 7,000 1b. is estimated for the 800 ft. 
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standard spans employed on the linc. The corona point for these | river crossings, in one instance towers 231 ft. in height being required, 


‘conductors is 148,000 volts, which is nearly 35 per cent. above the 
‘operating potential. The steel towers for the St. Louis line on 
‘straight sections measure 79 ft. in height and 20 ft. by 20 ft. at the 
base. Each tower weighs 3-4 tons. The cables are carried on sus- 
pension insulators, each circuit being in a vertical plane on its side 
of the tower. These suspension insulators are each made up of seven 
10 in. discs, the “ strings " measuring over all nearly 4 ft. in length. 
"They have been subjected to dry tests of 440,000 volts and wet tests 
of 330,000 volts. The standard towers used with the freely suspended 
type of construction on tangent stretches are designed to support the 
weight and side strain of all conductors under the most extreine 
weather cortditions, in addition to the unbalanced pull which may 
be exerted by two broken conductors. 

Each leg of these towers is bolted to a reinforced concrete founda- 
tion weighing 2 tons.. These foundations extend 6 ft. below ground. 
In the marshes and lowlands which the line traverses the foundation 
legs are carried up to the level of the high-water mark. The towers 
were raised into position with the aid of an A-frame, an ingenious 
hinge socket being employed, fixed to the foundation. The hinge 
could then be lifted out of the way and the tower seated directly in 
its proper place ontheconcretelegs. Spansare pulled up by dynamo- 
meter tension. At 10 tower intervals in the straight-line con- 
struction, as well as at angles, at railway crossings and wherever the 
lines are dead-ended, anchor towers of a heavier construction than 
the standard structures are employed. These anchor towers are 
74 ft. high and have bases 24 ft. by 24 ft. Each tower weighs ap- 
proximately 5 tons and is set on four concrete foundation legs ex- 
tending 8 ft. below ground and each leg weighing 7-5 tons. The 
dead-end side pull for which these towers are designed totals 50,000 Ib. 
In addition to the six main conductors, which are supported at IO ft. 
intervals at the sides of the towers, an earth wire of 0-5 in. galvanised 
Siemens-Martin steel is carried on the peaks of the structures. This 


Fic. 6.—LINE ENT3ANCE STRUCTURES AND FirTiNGS ON Power House Roor. 


earth conductor,has an ultimate strength of 11,000 Ib., although 
under the most severe weather conditious its possible tension will 
not exceed 5,5001b. Two designs of tower are shown in 
Figs. 6 and 7. 

Leaving the power house by a 2,800 ft. spin across the Mississippi 
River, the line strikes out through Illinois, in which State the prin- 
cipal part of the 144-mile distance is covered. Later it again crosses 
the Mississippi and also the Missouri River before entering St. Louis. 
The private right-of-way traversed is 100 ft. wide, leaving space for 
a second transmission line if desired later. For the 2,800 ft. span 
across the Mississippi River at th» power house the high-tension roof 
structure on the latter serves as one support, the Illinois end being 
carried from a pair of 135 ft. strain towers foundationed on concrete 
bases. The conductor used for these long river spans consists of a 
0-625 in. core of special high-tension steel, with an outer stranding 
of 20 copper wires, making a total diameter of 0-875 in. For the 
river spans the conductors are mounted in a horizontal plane at 20 ft. 
distances, to avoid danger of swinging together during winds. Each 
span conductor is held by a bank of six paralled strings of insulators, 
an ingenious system of equalising levers imposing the same strain on 
each insulator unit. The ultimate strength of the span conductors 
is 52.000 Ib. and of the insulator groups 60,000 lb., although under 


steel, one earth wire to cach circuit. These earth cables support the 


telephone line wires on bracket hangers and also serve as runways | 


for the cable cars used to inspect and repair the crossing spans. 
Similar separate tower span construction is employed at the other 


| 


| 


the worst weather conditions the strains imposed will not exceed : desired to make line repairs. A steel frame erecte 


24,000 Ib.. Above the conductor spans are hung earth wires of $ in. | 


These towers, however, are not of the strain type, but are inter. 
mediate towers. At railway crossings the National Electric Light 
Association's recommendations are followed. Three short spans 
are built, one on each side of the crossing span, the outer towers being 
anchor structures. Conductors are dead.ended at all towers and 
strung at half normal tension on all three spans, so that possibility 
of a fallen line is very remote. Paralleling the transmission line 
throughout the entire distance from Keokuk to St. Louis is a No. 8 
telephone circuit carried on 30 ft. cedar poles, located on the edge of 
the right-of-way. This circuit is protected against lightning and 
transmission-line induction disturbances by an earthed wire. At 
4-milo intervals telephone booths are provided and patrolmens 
houses are located 18 miles apart. Extra precautions have been 
take: to insulate the telephone lines. 

The principal load at present generated at Keokuk will. of course, 
be transmitted to St. Louis, but from a transformer sub-station at 
Meppen several thousand kilowatts of 66,000-volt energy will be 
transmitted to Alton, Ill. At Hull 10,000 ir.P. is to be taken by a 
cement company. A contract has also been entered into with the 


Central Illinois Public Ser- 
vice Co. for supplying 
2,000 kw. into its system 
in the west-central section 
of the State. From 
Keokuk an 11,000-volt 
line is carried up the 
Illinois bank of the river 
to Burlington and Fort 
Madison, Ia. The Keokuk 
Electric Co. also operates 
electric lighting and rail- 
way properties in Keokuk 


__ Fia. 7.—FasT ENDING CABLE AT A Drap-E3D 
E Town, St. Louis TRANSMISSION LINE. 


and adjacent communities. Other communities which will use 
Mississippi River energy are West Burlington, Hamilton, Wausau, 
Nauvoo, Dallas City, Quincy, Marblehead and Hull. 


RECEIVING SUB-STATION AT ST. LOUIS. 

bs of St 
Electric 
The 


A 60,000 kw. receiving sub-station in the western subur 
Louis will supply Keokuk hydro-electric energy to the Union 
Light & Power Co. and the United Railways Co. of St. Louis. 
building is a brick structure with white terra-cotta trimmings an 
is fireproof throughout. In plan its shane is that of a T, it ben8 
218 ft. 9 in. long, 63 ft. high an.! 150 ft. 7 in. wide at its bini 
section. All the high-tension equipment is installed in the stem 0 
the T, while the apparatus used by the Union Electric Light &P VE 
Co. and the United Railways Co. of St. Louis is located in the transep~ 
Since the contracts with the local companies specify power supply 
from separate ‘bus bars the sub-station has been divided into four 
high-tension units, each consisting of three 5,000 kw. 110,009/13,200- 
volt transformers, which can be operated separately or together. 
Thus each company can obtain service over both transmission line3. 
Either line is sufficient, however, to carry the maximum load, 


66,000 H.P., so that no interruption to service will result when it : 
1 on the roof o 


the sub-station supports the entering high-tension wires, which are 
thence led to the insulated roof bushes, These bushes are of the 
outdoor type and are set in a vertical position in the coacrete roof. 
On the roof will also be installed four motor-operated air-breik dis: 
connecting switches. When these switches are open all of the nes 
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trical apparatus inside of the building is, of course, de-energised. 
The horn-gaps for the lightning arresters are also on the roof. 

In the high-tension portion of the sub-station is a gallery on which 
four groups of oil switches are installed. Each group, making up 
one triple-pole switch, consists of three oil switches which are situated 
between the incoming 110,000-volt lines and the high-tension “bus 
bars. A specially designed system of selective relays will operate 
these line switches in the event of any trouble on the respective lines. 
The ‘bus bars consist of 1 in. copper tubing supported from the roof 
trusses by suspension type Insulators similar to those used on the 
transmission line. The high-tension “bus bar is divided into four 
sections by three oil switches, an arrangement which permits ful- 
filling the terms of the contract previously mentione:l. 

On the ground floor are seven groups of three single-pole oil 
switches four of which are transformer switches, while the remaining 
three groups are the “bus-bar switches. All the hign-te sion oil 
switches are ratel at 300 amperes and are enelosed in cast-iron cases, 
The switches are designed to open by gravity and are closed by 
individual solenoids remotely controlled. from a 110-volt storage 
battery. Above cach of the seven oil switches on the main floor are 
erected steel frames on which disconne :ting switches of local special 
design are mounted. These disconnecting switches (which will be 
used for isolating the transformer and “bus-bar oil switches from the 
high-tension “bus bars when it is desired to repair them) consist of 
switch rods sliding vertically and engaging cone slips in the closed 
position, in which they ean be firmly locked by means of bayonet 
joints. 

Opening off the west side of the high-tension room are four com- 
partments in which are the transformer units. Each compartment 
contains three 5.000 kw. 95,000/13.800-volt water-cooled trans- 
formers. Each transformer tank holds about 5,000 gallons of oil 
and weighs 114.600 lb. when ready for operation. The cores alone 
weigh 30 tons apiece. The transformers will be connected delta- 
delta. 

the building on to a track. The transformer may then be conveyed 
along this track to a crane located in the south end of the sub-station, 
in case it is desired to remove the core for inspection or repairs. The 
pipes for circulating water to the transformer cooling coils run along 
the wall inside tbe switch room before going to the transformers, so 
the valves are within easy reach of the station attendant. Four 
large storege tanks for transformer oil are placed in the basement 
below each transformer compartment. This oil can be treated by 
the station filter press at the rate of about 600 gallons per hour. The 
low-tension leads of the instrument transformers which are located 
in the ‘bus-bar structure are carried beneath the floor to terminal 
boards located on the main floor of the high-tension switchroom just 
beacath the gallery. Curve-tracing apparatus and integrating 
meters will be mounted on these boards instead of on the main 
switchboard. Four sets of aluminium cell lightning arresters are to 
be installed in the gallery of the high-tension room. one sct being 
connected to each 100.000-volt unit. These arresters are of the 
earthed-tank type. 

The low-tension oil switches are under the gallery on the main 
floors. The 13,200-volt leads from the transformers are carried on 
insulated racks beneath the floor to the Jow-tension transformer 
switches. Four ‘bus-bar switches are connected on the low-tension 
side of the transformers. Additional oil switches are connected 
between the ‘bus bars and the four distributing panels. Each dis- 
tributing panel has five circuits, some of which will be conducted 
away from the sub-station through underground cable to sub. 
stations in the surrounding territory, while others will be carried on 
overhead lines. Part of the energy will be transformed to a lower 
voltage or to direct current before it leaves the station. Along the 
north side of the portion of the building occupied by the railway and 
lighting companies a switch gallery has heen erected. From this 
gallery the switch operator has an unobstructed view of the high- 
tension room, as well as the low-tension room. Benchboards are 
used exclusively for the operation of all the switches. 

On the main floor of the south portion of the building are placed 
the electrical apparatus used by the railway company and the lighting 
company for converting the 25-eycle energy into the form desired 
for use. Two 2,000 kw. 375/600-volt rotary converters, with the 
necessary air-blast transformers for stepping the pressure down from 
13.200 volts to 375 volts, are installed by the United Railways Co., 
with space for two more units. The Union Electric Light & Power 
Co. have installed one 5,000 kw. 25/60-cvcle frequeacy changer set 
for the present, while another may be installed later. To be operated 
in conjunction with these frequency changers, a group of 13,200/4,400- 
volt 60-cycle transformers with an aggregate rating of 9.000 kw. will 
also be installed. The storage battery for operating the oil switches 


and supervising lamps will be situated on a gallery just under the 
roof. 
sl 


The transformers are set on trucks which can ke run out of: 
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THE INSTITUTION OF ELECTRICAL ENGINEERS AND 
RESEARCH WORK. 


A notice in the Dezember number of the ** Journal” of the 
Institution of Electrical Engineers states that arrangements are 
bemg made by the Research Committee for the investigation 


of the following matters :— 


MAGNET STEELS. 

1, What is the relation between the percentage content of tungsten 
and the coercive force in tungsten steels, preferably in some one series 
containing a standard percentage. say, 0:5 per cent. of carbon, all speci- 
mons in the series being quenched at one of the following temperatures, 
soy, 7007C.. 750: C., BON, 850°C, DOC. ? 

2. Whether the presence in tungsten steel of manganese or of silicon 13 
Cotrimental to either the remanence or the coercive force. 

3. What are the mognetic properties of vanadium steel when the per- 
contage of venedium is varied while the carbon content is constant ; and 
what when the carbon content is varied while the vanadium percentage is 
constant ? 

4. What are the magnetic properties of molybdenum steel when the 
perecatege of molybdenum is varied while the carbon content is constant ; 
apd what whea the carbon content is varied while the molybdenum per- 
centage is constant ? 

5. Whether there is anv relation, either in a high carbon ste?! or in a 
tungsten stech. between the ductility or the surface hardness and the 


residual magnetism, 
6. Wheat ratio of leneth to diame er is best for bar magnets mid? of 


some standard brind of tungsten steel ? - 

T. Whether the transition temperature at which the steel regains its 
meynetic properties corresponds, in high-tungsten or mediam-tungsten 
stecls, to Ar, or to Ar.. 

8. Whether in high-tungsten steels the magnetice qualities are im- 
proved by a brief preliminary heating to temperatures between 900 deg. 
ane 1.200 d g., which are known to lower the recalescenee point. 

% Whether any of the self hardening steels of commerce are superior 
to the standard branes of tungsten steel in respect of remanence or of 
cocreive force Y 

10. What, in the case of bar magnets made of any stand: rd brand of 
tunysten stee', are the results upon the remanence and on the coercive force 
of maturing the magnets by prolonged) heating in steam, as in the re- 
searches of Barus and Strouhal on carbon steel ? 

11. What are the values of the coefficients of self-demagnetisation of 
horseshoe magnets, and of those forms of magnet which are used in elec- 
tricity meters ? 

12. What are the values of the temperature-cocfficients for properly 
matured magnets of nearly-closed shapes made of some standerd brand 
of tungsten steel ? 

13. Whether, and in what way. the coercive force of a properly matured 
bar magnet. made of some standard brand of tungsten steel, depends 
upon the intensity of the field in which it was magnetised, or on the length 
of time during which it was subjected to that ticld, 

14. What are the magnetic properties of ferro-tungsten, of ferro- 
molybdenum, and ferro-vanadium purified from the presence of carbon, 
silicon, manganese, sulphur and phosphorus ? 

15. Whetherin a steel or pearlitic composition if heated to 700 2eg. and 
allowed to cool very slowly to 670 dcg.. while in a strong magnetic field, the 
presence of the magnetising forces will have any effect on the formation 
of the pearlitic structure. 

16. Effects of physical treatment: (a) Distortion of specimens as a 


result of quenching. (b) Loss of magnetism as a result of vibration. 


INSULATING OILS. 
Section .1.— Chemical, 

l. In any given transformer oil what is the relation between tempera- 
ture and tendency to sludge formation in any oil exposed to the atmo- 
sphere ? 

2. Under abnormal conditions of specially high temperature in the 
laboratory what, for any given temperature, is the time required for the 
manifestation of sludge ? 

3. What laboratory tests can be devised to determine the amount of 
sludge produced under abnormal conditions of specially high tempera- 
turc ? i 
4. Whether the tendency to form sludge occasioned by high tempera- 
ture and dry air or oxygen at one point can be neutralised by artificial 
cooling at ¿nother at any defined working temperatures, 

5. Whether the tenc'ency to form sludge can be neutralised by keeping 
the surface of the oil in contact with an inert gas such as nitrogen or 


carbon dioxide. 


Physical. 
6. Under normal working conditions what period elapses before the 


tendency to sludge formation is manifested in high-tension transformers ? 

T. What changes in viscosity, specific gravity. flash-point, relative 
thermal transference, dielectric strength and specific resistance accom- 
pany the formation of sludge ? 

8. How are the electrical properties of the oils and the formation of 
sludge affected by the cireulation of air over their surfaces ? l 

9. What is the temperature to which ditferent oils can be raised re- 
pe:tecly without appreciable change in their physical properties ? 


—— l.l 
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Chemical and Physical. 
10. How do oils of different specific gravities and viscosities compare 


rs to their liability to form sludge at temperatures of, say, 60, 70, 75. 80, 
85 and 90 per cent. of their initial flashpoint ? 


Section B.—Chemical. 
11. What is the amount of moisture which can be absorbed from the 


atmosphere by a dry oil at various temperatures, and how should such 
Increment of moisture be determined ? 

12. What chemical or physical standard should he laid down as con- 
stituting a dry oil, and what changes in specific resistance and dielectric 
strength accompany increments in moisture ? 

Section C.—Chemical. 

13. Did the usually accepted tests for the detection of acid, alkali, 
sulphur, resin or resinoid materials lead to comparable results ? 
Physical. 

14. In determining diclectric strength and insulation resistance what 
apparatus should be employed. how are different methods comparable, 
and what standard conditions, such as shape of electrodes, intervening 
distance, depth of immersion, movement, if any, of oil, &c., should be 
adopted ? 

Nection D.— Physical, 

15. Whether any practical means are in vogue for the laboratory 
estimation of the relative thermal transference in switch and trans- 
former oils, what standard apparatus should be employed for such a pur- 
pose. and by whet means should this property be ex pressed. ? 

16. Is it at present. possible to express the relative thermal trans- 
ference of any oil at, say. 50°C.. 60°C, 65°C., 707 C. and 75°C.. as a func- 
tion of its specific gravity and viscosity at these temperatures ? 
section E.—(Chemical. 

17. What is the chemical composition of the gies (known to be highly 
ex plosive) which are liberated by an arc, and does their composition vary 
with different mineral oils ? 


Chemical and Physical. 
18. Whether, and if so, to what extent, the amount of carbon pro- 


duced by an are under any given oil varies with the temperature being 
kept constant, the amount of carbon produced varies with the specitic 
gravity or viscosity of the oil, and if so, to what extent. 


Section F.—-Chemical, 
19. Whether the production of traces of nitric acid or ozone by a 


silent discharge at the terminals of, say. 80.000 or 100,000-volt trans- 
formers causes any change in the chemical constitution of an oil in its 
vicinity or may render the oil more liable to absorb moisture from the air 


with which its surface is in contact, 
Tuk HEATING OF BURIED CABLES. 
An investigation to determine the temperature rise in, and the permis- 
sible current density for, buried cables. 


-—— 


BREAKING CAPACITIES OF OIL-SWITCHES. 
BY S. FERGUSON. 


Summary.— The conditions arising on short. circuit, and the action 
of an oil switch are first. briefly reviewed, after which the causes of 
explosions in oil switches are stated, An analysis of the results of tests 
on breaking capacities is given, and the factors governing breaking 


capaciti*s of oil switches are considered. 
with the rating. the selection and the location of oil switches, 
IxNTRODU:(C TION. 

The advent of the high-speed. turbo-generator, the Increase 
in the size of generating units, and the expansion of modern 
generatine stations, has brought into prominence the question 
of the 7 breaking capacities ` of oll switches called upon to 
interrupt the supp'v in emergency, | 

The " breaking capacity " of an oll switch is a very different 
thing to its carrving-capacitv. The latter depends on the 
section of the current carrying parts, whereas the former 
depends on the abilitvof the switch to withstand the mechanical! 
and eleetrical stresses which accompany the rupturing of a 
The dimeustons of a switch are more dependent on 


circuit. ; be 
"carrving capacity. On the 


* breaking capactiv ° than on 
oceurre ice of a shori-cireuit enormous powers are developed 
many times greater than the normal rated output of the con- 
nected plant. and in interrupting the circuit the stored magnetic 
energy of the generators has to be dissipated. 

It is of the utmost importance, especially in. generating 
stations. that the oll switches installed showd be capabie of 
breaking the maximum power that can be supplied by the 
wholeofthe generating plant under the worst possible conditions, 


ie. with a "short "^. immediately behind the switch. It 
should be remembered that the failure of a switch connected 


, Characteristic of a turbo-alternator. 


In conclusion the author deals 


| to the main "bus bars means a complete shut-down, as there is 

no second line of defence. Nothing could be more futile than 
| to instal switches to protect the plant which break down at the 
| moment thev are required. 


i ABNORMAL CONDITIONS ARISING ON SHORT-CIRCUIT. 


When an alternator running at full pressure is suddenly 
short-circuited the initial current which flows 1s limited only 
bv.the impedance of the armature, asit takes some little time 
for “armature re-action " to come into plav. With turbo- 
alternators the initial current may be 20 to 50 times normal, 
depending chiefly on the armature reactance (the resistance 
being negligible). With low-speed engines the current is 
usually less chan half this figure. 

Several seconds elapse before the generator assumes normal 
short-circuit conditions when the current drops to two or three 
The curve shows the typical short-circut 


times normal. 
It will be noticed that 


the current rises very rapidly to a maximum in about one- 
fiftieth of a second and falls off rapid'y during the first few 
cveles. Modern oil switches with instantaneous reiavs and 
plunger type trip coils open the circuit in 0:3 to 0-5 of a second, 
from the time the " short " is applied, so that the circuit 1s 
broken when the current is many times normal. About one- 
fifch of this time only is taken in opening the circuit, the 
remainder being spent by the relay and trip coil mechanism. 
The same heavy currents flow through an earth fault if the 
neutral is dead earthed, and it is now general practice to instal 


a limiting resistance. 


Number of Times Normal Current, 


US 10 12 14 16 18 3? 
Time in Seconds, 

TYPICAL Loap-TIME CURVE oF TCRBO-ALTE NATOR ON SUDDEN 
SHoRT CIRCUIT. 


The heavy initial current which flows on a ^ short " 1s VT? 
destructive to the alternator, and the svstem generallv. The 
magnetic forces produced varv as the square of the current, 
with the resuit that alternator end windings aresometim 
distorted, cables thrown from their racks and bus bars whippet 


es 


together. 

It shou'd be particularly noted that the oil switch operate? 
too late to protect the plant from these destructive forces. NO 
oil switch is known which will break the circuit before the 
current has risen to its maximum, /.e., in about one-fiftieth 
of a second, although some designers are working for this end. 
It is therefore necessary to adopt some means of limiting the 
initial rushof current. Reactance coils are now used extensive 3 
abroad for this purpose, but comparatively few of them have 
been installed in Engilish stations. There is little doubt 
but that with the increase in capacity of generating a 
thev will be looked upon as an essential part of the equipment 
Besides reducing the strain on the system they increase the 
breaking capacity of the switches installed. 

Oil switches on generator circuits lave sometin 
with conditions quite as severe as short-circuits, as . 
example, when a generator is switched in dead out of phase. 
or when there is a failure of the field. In both cases the 
currents mav rise to 30 times normal, and in the former doubte 


working voitage has to be dealt with. 


mes to deal 
for 
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Action oF OIL SWITCH WHEN OPENING A.C. CIRCUIT. ` 


When the contacts separate an arcis usually formed,theintense 
heat cf which vaporises the adjacent oil, so that in the vicinity 
of the contacts there is a mixture of metal and oil-vapour 
which has a much lower dielectric strength than the oil itself. 

As the potential wave passes through zero the are is 
suppressed, but is re-established at the high points until the 
contacts separate to such a distance that the peak voltage is 
unable to break down the dielectric. The current is thus broken 
at or near zero value. 

The vases formed by the arc tend to expand, and if there is no 
outlet an explosion occurs. It has been found that an hermetic- 
ally c osed steel vessel is blown to pieces if a heavy power 
circuit is interrupted. within it. An explosion also results if 
the vases, when mixed with the air above the oil, become 
ignited. A good head of oil is necessary to prevent the arc 
reaching the surface. The natural tendency of the two ares 
in à double break switch, however, is to repe: one another as 
the current is flowing in opposite directions. This means that 
an efficient tank lining 18 essential. 

The amount of arcing which takes place depends not only 
on the root mean square value of the current but also on the 
point of the current wave at which the contacts separate. If 
the current is passing through zero there may be little or no 
arcing. This effect is also noticed with air circuit. breakers. 
The most severe conditions occur when the peak of the E.M.F. 
wave follows the initial arc, and when the power factor of the 
circuit is low and when the E.M.F. wave is peaked. On account 
of these " chance " factors it is not safe to say that a switch 
which has interrupted a definite amount of power on one 
occasion will always do so. 

The arc 15 dependent for its intensity and length on both the 
current and the voltage. A large current with verv low 
voltage, or a small current with verv high voltage, would give 
practically no arcing. It ts therefore customary to rate break- 
ing capacities in kilovolt-ampere values. 

An oil switch may break down through any of the following 
causes ;— 

]. Explosion caused by— 

(a) Insufficiency of room for expansion of gases. 

(b) Ignition of exp'osive mixture at surface of oil. 

2. Fisshing to earth (or between phases if they are in some 
compar«ment). 

(a) Inside tank to sides, or to operating rod if of metal. 

(b) Oats'de tank from terminals to link gear due to pressure 
surges. 

3. Farure to break arc. 

ANALYSIS OF TESTS ON BREAKING CAPACITIES. 

Comparatively few tests have been taken to ascertain the 
breaking capacities of switches under service conditions for 
reasons which are obvious. Bv the aid of the oscillograph the 
conditions operating in the circuit are known, and in the tests 
reported there 18 general agreement on the following points :— 

l. On breaking a heavy “ short ” there is an inductive rise in 
pressure at the switch which is very great if the circuit is 
opened quickly at the high values of the current and if there 
is no loud on the bars to act as a cushion. Pressures are 
Induced sufficient to break down the insulation of the generators 
if it is attempted to open che circuit in less than 0-1 second, 

2. The introduction of a time Emit de'aving the commence- 
ment of operation of the breker Dnuts the shock to the 
breaker, but has disadvantages in that it allows great destruc- 
tion to take place at the point where the “short “` occurs. 
Also it allows the pressure to fall to a low value, and the 
synchronous apparatus drops out of step. 

3. When the breaker has once commenced to operate, it 
should complete its work in a minimum of time: the quicker 
the break tlie less arcing occurs. 

4. With a "short" on the cable network high-voltage surges 
are produced on the feeder side of the breaker. A tenacious 
arc is produced due to the dielectric capacity of the cable. 

.9. Unless means are taken to prevent it, a certain amount of 
oil and hot vapour is ejected, the temperature being so high as 
to render it luminous. | 


6. Very high pressures have been measured in switch tanks 
sufficient to cause distortion if they are not mechanically 


strong. The stress decreases rapidly with increase in size of 


tanks. 
7. Auxiliarv sparking tips are sometimes scarcely affected by 


the switch operating on a “ short,” whilst et other times they 
are cons derably burned, thus showing the effect of the point 
on the current wave when the contacts separate. 


Factors GovERNING BREAKING CAPACITIES. 

There are a large number of factors determining the ability 
of a switch to break heavy power circuits, and intending 
purchasers are recommended to make a comparison on the 
following points :— 

l. Head of Oil above Breaking Point.—The greater the head 
of oil the less likelihood is there of the are reaching the surface ; 
also the more effective is the oil in cooling the gases before 
they reach the a'r. 

9. Length of Break per Phase.—The amount necessary 

depends on the voltage of the circuit. Large powers can be 
broken in comparative!v short distances, but a good length of 
break ensures that tlie arc will be broken in clean oil, free from 
the sediment which usually accumulates at the bottom of the 
tank. 
3. Number of Breaks per Phase.—Nearly all oil switches have 
two breaks per phase, but for very high pressures four breaks 
are provided, which is equivalent to two ordinary switches in 
series. The breaking capacity of a switch is increased in pro- 
portion to the number of breaks per phase. 

4. Rapidity of Switch Morement.—In common with all types 
of switches, a quick break Js necessary to prevent the drawing 
out of the are. 

5. Distance between Live Metal and Earth in Air and in Oil.— 
Large clearances are necessary under oil to prevent the are 
expanding and reaching earthed metal, and large clearances 
are necessary between the exposed terminals to prevent the 
arcing over due to high-pressure surges. It is preferab!e to 
carry the switch brush by an impregnated teak rod rather than 
an insulated stec! rod, as the latter brings an earth into the 
centre of the tank, thus introducing an element of danger. 


6. Method in which Phases are Separated.—It is desirable 
that each phase shouid be in a separate tank. This is provided 
by leadmg manufacturers for oil switches above 100 amperes, 


3,000 volts. 

7. Type and Efficiency of Tank Lining.—The tendency of the 
gases to expand and the repu sion of the two arcs in a double- 
brevk switch make it essential that a good insulated tank 
lining shouid be provided. Sometimes a laver of oil is provided 
between the lining and the tank. This greatly increases the 
dielectric strengch of the switch. l 

8, Shape aud Strength of Cil Tanks and Fastenings.—Owing 
to the heavy internal pressures in the tanks, it is now general 
practice to provide heavy duty switches with we'ded tanks of 
ġ in. boiler plate, ^ Further, in order to prevent bulging of the 
sides, the tanks are made elliptical. Needless to sav, the 
hangers should be strong, mechanically. to prevent the tanks 
bene blown off. 

The Verband — Deutscher — K'ektrotechniker. (see THE 
VLECtRICIAN, March 10, 1911) have issued rules giving 
the minimum dimensions of oil switches. The following have 
been extracted, bat the breaking capacity has been altered to 
correspond with the “normal” capacity, which they fix at 
one-third of the " short-circuit”? capacity ;— 


! 
| Breaking capacity’ Distance to earth or 
ie, normal between phases. 
capacity in —— ————— 
kilovolt-amperes. ; Above oil. | Under oil. | 


| 


í 
Head of oil over 


Normal 
breaking point. 


voltage. 


— 


| ^ Inches. | Inches. Inches, 
3.000 3.300 | 3 2 ! 1 
6.000. i 6.600 | 1 2 | 4 
6.000 | 20.000 Ó | 24 j 48 
12.000 10,000 5 | 24 | 48 
12.000 | 30.000 7-2 ^ 36 | 7:2 
24,000 | 13,300 72 | 36 | T2 
i a 
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RATING OF BREAKING CAPACITIES. the system against the heavy initial short-circuit current, which 
The power developed by an alternator when suddenly | does all the damage. l 
“ shorted ” is a variable quantity for a few seconds. If the Reactances are rated according to the reactive volt drop 
oil switch is set for instantaneous operation it breaks the circuit | &cross them, with normal current and frequency expressed as 
: : . : p i ec 299 eee a " 
during this transitory period, and tlie actual power interrupted | à percentage of the " star” voltage of the system. 
13 very irdeterminate. This has led to several widely Where the total capacity of the generating plant Is 30,000 kw. 
different meanings being attached to the term “ breaking , OT over it is advisable to sectionalise the bus bars and to Inert 
capacity,” e.g.. initial short-circult capacity, momentary reactances between each section. These reactances are usualy 
capacity at instant breaker opens, steady short-circuit capacity | 12 per cent. to 25 per cent., the average generator current 
ard finaliv, normal, capacity. being taken as normal for the purpose of th's racing. With 
The important factor as far as the switch is concerned is the | this arrangement the momentary short-circuit current is 
actual power developed at the moment the contacts separate. | limited to the amount which one section can furnish p'us a small 
This is. however, deperdent on the specd of operation of the | amount only from the adjacent sections. 
breaker, and 1s verv d ficult to determine, as both the current T'ime-Limit Devices Employed.—It wil? be nodced from the 
ard voltage are varving. curve that the longer the opening of ihe bres ker ts delaved the 
It has now become general to rate switehes according to ` easier will be the task. If a definite time limit of two seconds is 
the " normal” capacity of the plant thev can interrupt on dead | introduced the breaking capacity can be treb!ed. 
short. "This method has been recominerded bv tlie American tonito or SS 
D * - . * à = C [4 N M PA f 
Standardizing Committee. The German rules, however, fix l LU. Ere Pi 
the “breaking” or “short-circuit ?” capacity as three times (a) Generating Station. —The switches in generating stzt ons 
the “normal” capacity. Great care should, therefore, be , Connected to the main bars have to deal with the tota! conre:ted 
taken in comparing switches to ascertain on what basis the Plant, ard shou'd all have the same breaking capacity regard ess 
breaking capacity is taken. of the current taken by each circuit. A liberal margn is 
It is not sufficient to sav that a switch will interrupt the , usually ailowed on the existing capacity of the plant to cover 
supply from a definite size of plant without specifying the extensions, and on account of a failure meaning 2 comp'ete 
reactance of the generators, as this determines the magnitude Shut down. Where there are a large number of fecders they 
of the initial short-circuit current. With 5 per cent. reactance are sometimes grouped together in sections, a small switch 
n : : eats s bv ium ps " 
generators, the initia! current is roughly twice the value of the Contro-ling each feeder, and a large switch contro'iing each 
current with 10 per cent. reactance generators, xroup of feeders. It should be noted that the small switch will 
The following is proposed as a standard method of rating:— Still have to dea! with the same power as if it were connected 
The breaking capacity of a switch to be expressed in terms of the direct to the main bus bars, as it is set to operate first. The 
“normal” kilovolt-ampere capacity of the plant whose output it can Only advantage of the arrangement is that a secord line of 
defence is intreduced. 


safely interrupt on sudden short-circuit when giving full rated voltage. 
For this purpose the plant to be taken as turbo-alternators having 5 per hs ; l 
. . . NP: ub-s s.—For itches . renerating 
cent. inherent reactance, the switch to be set for instantaneous operation (^) Sub-stations.— Foi . Switches In or near generatm 
stations the reactance is the most mmportant factor in tlie 


impedance, and the only one which need be considered. Fer 
switches installed at the end of long underground feeders the 
resistance. becomes the important factor, and the genezator 
reactance is negligible. To obtain the impedance drop the 
reactance drop and the resistance drop must be added vectori- 
ally, e.g.. if the generator has 5 per cent. reactance drop ard the 
feeder 10 per cent. resistance drop at the same value of curent 
the impedance drop is 
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and connected close to the source of supply. 

THE SELECTION OF OIL SWITCHES FOR NPECIFIC DUTY. 

If a switch with a definite breaking capacity 1s moved from 
the source of power to a distant point, or if the reactance of the 
generators Is increased, or if time-limit devices are introduced, 
the breaking capacity is increased. It is convenient—though 
not strictly accurate—to say that the breaking capacity is 
increased in proportion to the increase in impedance. If addi- 
tional impedance is introduced in the form of reactance coils, : / 524 10* - 11-2 per cent 
cable resistances, &c., the initial short-circuit current is reduced © — ue am M es pou "E 
in proportion. The breaking capacity can be sa‘d to varv, and the breaking capacity 1s therefore more than doubied. 
inversely with the initial current so that it varies directly with , transformers are included in the circuit they may be treated as 
the impedance. This is only approximately true, because the | being made up of, sav, 24 per cent. reactance, and I per ee 
impedance of the machines is not constant, due to saturation. | Tesistance at normal load. To arrive at the total ee 
It is, however, sufficiently accurate for our purpose. the circuit p reactances must be added together. and hs 

Type and Reactance of Generating Plant.—Slow-speed sets a d E d ed aul 
and water turbos have much higher reactance than steam TUR Ponce e r inate n Ent a ve P Pd current 
turbos, and oil switehes used for same can have double or treble lavine MAN mE B d pe ] " iene HE plant. 
normal rating. In other words they need have only one-half or Tasso Now TRI NNNM Se Crane: ith the length of 
one-third the breaking capacity of those used for turbo-genera- ee the PERRO MR ph ius y we with th K 
tors of the same output. The reactance of turbo-a'ternators E AA A A a De = m oseround. feeder 
varies cons'derablv with different manufacturers—5 per cent. 0:13 " a de NA nos cot 2: ee js M city of the 
has been referred to as forming a basis for rating o!l switches. | opie. D. folles E aue a "m ue Ae 
If the reactance is only 24 per cent. then the breaking capacity | 7 n e tained ian — 


| LII MEM * 
| TT Breskimg 
Length’ Resistance Reactance Impe E [nen ased M 
| Im pedanc breaking capacity 


is halved, whereas if the reactance is 10 per cent. the breaking 
PN Norma | 
capacity is doubled. capacity | of drop at drop at . drop at capacity df «witch 
External Reactances.—If external reactances are employed, | of plant feeder. full load full load full load of Suri necessary 
in , of plant of plant: of plant (times in sub-stn. 


the breaking capacity is dependent on the total reactance of the |. (k.v.a.) |" : : 
: miles. (per cent.) (per cent. e ay 
(] ) (per cent.) (per cc nt.) normal’: (k.v.a.) 


circuit, e.g., 4 per cent. reactance in generator ard 6 per cent. 
i er ER Mu 
external reactance would give a total reactance of 10 per cent., igo j | i : aa ae L3 0 790 
which would double the breaking capacity of the switch. |. 10,000 ] 8 ° 5 ! 94 1-9 5,300 
Generator reactance coils have usually 3 per cent. to 6 per | 16000 2! 16) 5 E - jn 
2 | | 5 
cent. reactance. Sa i ! i | es | M D 
" " š ° a4] 1" Hd s ate ' . 2 : $ T 4 S8 " wt’. D iy d | me 
For verv heavy powers reactance type oil switches are 20.000 2| 32 | 8 | 33 j 65 — 3.100 
M A dedi 


sometimes supplied. These have two sets of contacts giving 
four breaks per phase—one set of contacts opens first and puts 
The second set breaks the circuit, the 
It should be noted that 


It will be noticed that the generator reactive drop becomes 
me . Uu 
negligible for feeders longer than one mile, and the p 
| i : i e 
capacity of switch necessary is reduced in proportion to ™ 


in circuit a reactance. 
1 = cor e 
length of the feeder. For duplicate feeders the ohmic resistant 


current being verv much reduced. 
this reduces the strain on the oil switch, but does not protect 
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is, of course, halved, and the breaking capacity of switch suddenly from the last blade of one group to the first blade of the 


required i is doubled. Oil switches for sub-stations are usually 
provided with a smaller margin of safety than the switches in 
the generating station, as the consequences of failure are not so 
disastrous. The switch in the generating station will operate 
if the sub-station switch fails. If oil switches are non-auto- 
matic their breaking capacitv can be trebled, as the heavy 
transitory short-circuit currents will have subsided before the 
attendant can open the circuit. Single-phase switches are 
usually rated at 70 per cent. and two-phase switches at 140 


per cent. of the breaking capacity of corresponding three- | 


phase switches. 


4,200 KW. OERLIKON TURBO-ALTERNATOR AT 
ST. MARYLEBONE. 


— 


The recent demands for extra generating plant in the St. Mary- 
lebone electricity supply station at Richmond-road, W., have now 


next group, and then increases gradually again from blade to blade 
in that group. By this arrangement the outlet velocity of the steam 
is fully used in every stage, with the exception of the last one of each 
group, for the steam at the outlet from the rotor continues in the 
same direction and is not turned either peripherally or radially by 
sudden expansion. The rotor wheels revolve between circular 
diaphragms providqd with guide blades, which are fixed circum- 
ferentially in the inlerior of the turbine casing. In the diaphragms 
of the first stage through which the steam passes the guide vanes are 
only situated on part of the circumference, to obtain partial injection 
of the steam, and the space in which they are set increases until the 
last stage when they are placed round the whole circumference 
of the diaphragm, so that total injection is produecl. A section 
of the turbine is given in Fig. 2. 

The property which distinguishes these sets from the earlier type 
of machine is the high speed (3,000 revs. per min.) at which they run. 
The advantages of this high speed are low first cost and improved 
steam consumption, though the conditions at St. Marylebone are 
not particularly suitable for showing the machine at its best, steam 
pressure being 190 lb. at the stop valve, whereas the makers would 
prefer 250 lb., while there is only 100 deg. of superheat, whereas 200 


been met by the purchase of two 3,000-4,200 kw. Oerlikon turbo- ; to 250 would give much betterreults. Even under these conditions the 
alternators, the first of which began to take its share of the load on  full-load steam consumption is guaranteed at 13-27 lb. per kw. hr. The 


"October 27th last, while the second will very shortly be completed. 
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| official test has not been carried out, but from tests at makers’ works 


Fia. 1. —GENERAL VIEW OF THE Sr, MARYLEBONE STATION, SHOWING THE COMPARATIVE SIZE3 OF THE OLD AND NEW PLANT. 
(The set in the foreground has approximately double the capacity of that immediate'y behind it.) 


These turbo-alternators are of the modern Oerlikon type, in which 
the turbine end consists of a machine of the pure impulse type with 
weveral pressure stages. The turbine is built up of one or more 
groups of pressure stages, and inside each group the length of the 
admission arc is constant, while the width of the blades increases 
from stage to stage as the steam expands. As soon as the dimensions 
‘of the blades have reached the highest permissible limit a second 
pressure stage begins—that is, the admission length increases 
suddenly in a peripheral direction, and then again continues constant 
for all stages in that group. The blade width, in general, decreases 


and check readings taken at the station the actual result appears to 
be about 4 per cent. better than the guarantee. 

The small space taken up by the set is very noticeable compared 
with the 2,000 kw. set next to it. This is excellently illustrated in 
Fig. ], which shows a new set in the foreground, with one of the old 
sets, having only half its output, behind it. There is a Sturtevant 
wet-air filter installed in connection with this plant. Air is taken 
from outside the engine room, runs along the cable races (which 
incidentally keeps them cool), and then to the machine. 

The governor used on these sets possesses some features of novelty 


t 
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compared with the usual Oerlikon standard arrangement. 
general operation of the equipment can be seen from the accom- 
panying drawing (Fig. 3), and, as in the earlier standard pattern, oil 


Scale of Feet 
| 2 2 4 
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| 
— eae 


pressure is used for its operation. The general method of operation 
and control is as follows : To start up, the hand wheel on the extreme 
left of the diagram is given two or three turns. Any further travel 
is prevented by a catch; and after the valve has been opened as far 
as possible by hand, automatic operation comes into force, and the 
set gradually runs up to speed. Speed regulation is normally effected 
by means of the valve F, which cuts off, or admits, steam in the usual 
way to the first of the pressure stages. Further regulation in case 
of overload or low steam pressure is effected by valve J, which con- 
sists of a piston in a cylinder between two layers of oil. The relative 
pressure at the top and bottom of this cylinder is controlled by 
centrifugal gear through valve H. When more power is required 
the pressure at the bottom of this cylinder increases over that of the 
top, with the result that the piston rises, and, through the link gear 
shown, ‘admits live steam to the third pressure stage. To guard 
against runaways the arrangement shown at N is provided. When 
the speed becomes excessive a catch is released, and the small 
eccentric slot comes opposite the end of the pipe, so that the oil 
pressure is relieved and the set shut down. When it is required to 
shut down in the ordinary way the cock B is turned and the oil 
pressure shut off. When starting, an auxiliary oil pump shown on 
the extreme right of the diagram may be used, though in the ordinary 
course of events the lubricating pump driven from the nain turbine 
is emploved. The normal oil pressure is from 55 lb. to 60 1b. per 
square inch, and it is claimed for this arrangement that it adequately 
safeguards the plant should the oil pressure fail, as the set is auto- 
matically shut down, and so no damage need be 
feared. As mentioned above this machine is kept 
cool bv means of a wet-air filter with a capacity 
of 29.600 cub. ft. of air per min. This filter was 
supplied by the 5turtevant Engineering Co. and 
is similar in construction to that described by 
Mr, John Christie in his Paper read before the 
Incorporated Municipal Electrical Association.* 
The two condensing plants provided with these 
turbines are of the Worthington Pump Co.'s make, 
and have each been designed to deal with 52,500 lb. 
of steam per hour, maintaining. a vacuum of 
98} in., with the barometer at 30 in. They con- 
sist of rectangular surface condensers each with 
10,500 sq. ft. of cooling surface, and provided 
with 52in. exhaust openings, and 26 in. circu- 
lating inlet and outlet openings. Owing to the 
comparatively high temperature of the circulating 
water, namely 75 deg., which is within 16 deg. of 


s Tue ELEcTRiICIAN, Vol. LXXI., p. 452, June 20, 
1912. 


The | the temperature due to the vacuum, a very large volume of circulating 


water is required for condensing purposes, and centrifugal pumps are 
provided, each 22 in. in diameter, of a capacity capable of delivering 


Fic. 2.— LONGITUDINAL SECTIONAL 
ELEVATION OF TURBINE. 
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Fic. 3.— SECTION oF GOVERNING GEAR ON New TURBINE 
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at the rate of 11,400 gals. per minute, and delivering this volume of 
water against a total static and frictional head equal to 50 ft. The 
efficiency of these machines is very high, and when discharging at the 
above rate they require 220 B.u.P. to drive them. The air pumps are 
of the vertical triplex suction valveless type, having 20 in. air cylinders 
and 12 in. stroke, with attached lift pumps 6 in. by 9 in., running at 
135 revs. per min., the condensate being delivered into the hot-well 
tank for boiler feed supply. Each condenser is provided at the 
exhaust opening with a flexible galvanised steel expansion piece, and 
exhaust steam valve. This valve is controlled bya 5 B.H.P. motor, 
by which it can be promptly opened and closed, and on the back of 
the valve is provided an atmospheric opening, with an automatic 
exhaust valve directly over it. 

Owing to the original arrangement of the plant being of such a 
nature that extensions had only been considered on the basis of sets 
of the same size as formerly installed, it was necessary for a consider- 
able rearrangement of the existing piping to be made. These diffi- 
culties have, however, been successfully surmounted under the super- 
vision of the station engineer, Mr. T. K. Richardson. [tis interesting 
to note that in each condenser have been provided nearly 101 miles 
of solid drawn brass tubes. All the condenser motors are of the 
Oerlikon auxiliary pole shunt-wound type, specially constructed for 
condenser work. 

The installation of these sets turns the station in Richmond-street 
from a continuous-current into a “ combined” plant. This has 
necessitated the entire reconstruction of the continuous-current switch- 
board, and the putting to work of appropriate alternating-current 
equipment, supplied by Messrs. Ferranti on the most modern línes, as 
well as the installation of rotary converters at the generating station 
and in the sub-stations at Manchester-square and Rathbone-place. 
The system of supply is standard in every way—i.e., 6,600 volts, 
three phase, 50 periods, the neutral point being earthed. The control 
gear is all Ferranti standard manufacture, but an interesting point 
is that the switchboard attendant can control the turbine speed by 
means of an electrically-operated governor. Three high-pressure 
(B.I. & Helsby) cables transmit the power from the generating 
station to the Manchester-square sub-station, terminating in a special 
selector panel, by means of which any combination can be made to 
feed either at Manchester-square or connect to the two cables which 
continue on to the Rathbone-place sub-station. At the generating 
station there is one Westinghouse 1,000 kw. rotary converter, also 
one at Rathbone-place and two at Manchester-square. All these 
rotaries are standard and interchangeable, They are fitted with 
self-synchronising apparatus and alternating-current boosters, the 
latter being necessary not so much on account of power factor cor- 
rection, as on account of the variation in voltage required for the 
continuous-current distribution from 490 to 560 volts. 

The capital cost of the whole job was £42,000, and it is very sig- 
nificant, Mr. Seabrook informs us, that, after allowing !0 per cent. per 
annum on the capital expenditure, continuous current can be 
delivered to the sub-stations, including all transmission and con- 
version losses, at about 0-3d. per unit at a 20 per cent. load factor. 
The effect of the saving in steam consumption is that this amounts 
to more than the capital charges on the plant, so that practically 
6,000 kw. additional plant capacity is obtained at no cost. 

In conclusion, we have to thank Mr. A. Hugh Seabrook, general 
manager of the St. Marylebone electric supply, for the opportunity 
to inspect this plant, and Mr. G. Wuthrich, British representative 
of the Maschinenfabrik Oerlikon, for the loan of the photographs 
and drawings with which the article is illustrated. 
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AUTOMATIC AUDIBLE ELECTRIC SIGNAL FOR 
LOCOMOTIVES. 
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IG. 4.—GENERAL ARRANGEMENT OF ALTERNATOR, 
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_ ff i. | The large number of railway accidents which have recently oc- 
curred owing either to some forgetfulness on the part of the signal- 
man or neglect on the part of the driver to observe the signals has 
drawn special attention to the need for some method of eab signalling. 
The argument advanced against these systems is that though satis- 
factory in theory they would fail in practical working will not stand 
when applied to the equipment devised by Messrs. McKenzie & 
Holland, for this system was experimentally laid down on the Henley 
branch of the Great Western Railway in January, 1906, and is now 
used on the main line of this railway between London and Reading. 
as well as on the Fairford and Lambourn Valley branches. The 
total number of engines fitted with the apparatus is 52 and the 
number fitted with siren and brake apparatus is 25. 

The apparatus employed consists essentially of a switch at the 
signal cabin, a ramp fixed in the centre of the running rails, a shoe, 
a switch operated by the shoe, an electromagnet, an automatic steam 
switch, a polarised relay, a bell, a whistle or siren, a push, a resetting 
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lever, and a 4-volt accumulator on the engi The swi 

idee i gine. e switch at the | The polarised relay has two arm ich w “ a]]-right " 
right ^ signal - i Kun cn : e Er en duse P all | signal e vds haces & dieu pine ieu PES 

uode : d. mp | current deflects the arma “right” plet 
ve erc uid s nn rails, but not parallel thereto, | circuits, one of which ipie de is en i. E 
Meu ise or e : nn re at each end. This is to ensure àn switch, thereby retaining the permanent Siriei thi Een m 
39 ft. long Hh id d js now used on the main line are | magnet and thus suppressing the “ danger” | eal Ern 
nue heim M Et a the earlier ones are 60 ft. long. The shoe | shown in the diagram is used to stop the b T see cns 
$ in. above the rail level, and in passing over | bell armature of polarised relay S cmd Sos " dies a 
: signal has been received, and thus disconnects the bell cirenit i n 
resetting lever is used to restore the armature of the electromagnet 
a closes the valve of whistle or valve of vacuum brake and siren 
à ter the “ danger" signal has been received. The accumulator 
energises the electromagnet holding up the armature against the 

| pors. . This accumulator also provided power for the bell circuit. 

| n single lines the distant signals generally are fixed at “ danger ` 
| and the ramp in these cases is not normally energised, the “ danger " 
signal being received on the engine when the shoe passes over the 
dead ramp. In the case of an up train passing over the 
- nad bus ado pet Ed and vice versá, the driver 
a S | ece o Signal at all. is is accomplished by connec- 
rera (oI _ ting a positive or neutralising current to a dosa distant 
. | ramp when an up train is in the section, or to an up distant 
ramp when a down train is} in the section. Where the 
electric tablet system is in use the neutralising current is 
to the ramp through a contact in the tablet instru. 
ment which is brought into operation when the tablet slide 
isfully drawn out. Thus when a tablet is out for an up 
train from station A to B, A's down distant ramp receives 
a positive current. When the-engine passes over the ramp 
the armatures of the polarised relay on the engine are deflected 
to the “ left " which does not close the bell circuit, but bridge 
the shoe switches retaining the closed circuit through the 
electromagnet, the armature of which consequently does not 


Fic. ].—VIEW OF CAB APPARATUS WITH COVER OPEN. 
uec met 
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ment interrupts the electromagnet ci 
switch. + Providing no current is received through the ramp from 


the signal box, the armature of the electromagnet then drops and 
opens a whistle valve, or siren and vacuum 'brake valve, which ever 
is provided on the engine. A diagram of the general arrangement 


is shown in Fig. 3. 
Normally the electromagnet is part of a closed circuit, its armarure M ae 
forming a lever, which controls the whistle valve or siren and vacuum ATAOE MA Eo ECEN 
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. of vacancy lists and an information bureau ; 
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THE STAFF EN RUN ASSOCIATION. 


We have received from Mr. L. H. Fletcher, honorary secre- 


 tary of the Staff Engineers’ Association, 31, Queen Victoria- 


street, London, E.C.,'a long letter regarding this association, 
which is being established mainly for economic purposes by 
professional engineers for the mutual assistance and mutual 
protection of professional engineers, in response to the latest 
call from the engineering field. Some abridged extracts from 
the proposed memorandum and the above letter are given 


below :— 

The objects for which the association is established are : 
and to further the economic and social interests of its members ; 
provide a central organisation for civil, mechanical and electrical engi- 
neers in all branches of manufacturing and allied industries, with special 
reference to such engineers as are attached to the staffs of manufacturing | 
firms; to promote and to foster, in public and commercial circles, a higher 
sense of the rank of the engineering profession; and generally to do what- 
-ever may from time to time seem desirable to elevate the status and to 
advance the interes‘s of professional engineers. 

Such objects shall, in brief, be attained as follows : (a) By the study of 
-economic and social questions, and by the development of the spirit of 
unity; (b) through the medium of statistical information and extensive 
inquiries into existing conditions of employment, with a view to their 
(c) by the systematic airing of grievances in the 
Press; (d) by means of monetary assistance to members ; (e) by the aid 
(f) by means of frce advice 
in law cases of professional interest. with partial or total assistance in 
defence ; (g) bv free advice in connection with patents; (h) by means of 
loca] branches’ of the association ; (7) by the provision for intercourse 
amongst members, and by the acquisition and dissemination of special 
information of mutual interest and assistance; (j) by influencing the 
framing of laws. in so far as they concern members of the association ; and 
(k) by all other methcds conducive to the attainment of the objects of the 
association. 

The general assistance to members shall comprise: Free advice con- 
cerning all patent questions. Such assistance shall be as complete as 
possible, extending from the initial stages to the best disposal or sale or 
-exploitation of the patent rights. In the case of a professional dispute 
(and after unsuccessful negotiation or arbitration between the parties 
concerned). each member may apply to the secretary of the association 
for legal advice and protection. In general such protection is intended 
to cover disputes regarding conditions of employment and remuneration, 
and disputes concerned with the maintenance and furtherance of the 
objects of the association. The council shall consider, however, the 
granting of such legal advice and assistance in all cases where the pro- 
fessional welfare or rights of a member or members are concerned. 

After July 1, 1914, each member desiring an appointment may avail 
himself of the vacancy list of the association free of charge. After J uly ] 
1914, each member shal! be entitled to receive from the association, free 


To maintain 
to 


-of charge, information regarding firms and working conditions at home 


and abroad. The information bureau of the association will also en- 


. deavour to supply technical and practical information, of a special nature, 


of use to members in their various occupations. Each member who has 
been enrolled for at least one year, and has been in employment for the 
previous six months, may receive assistance, in cases of unemployment, 
ranging from approximately 10s. to 24s. per week for three months per 


vear. Members who lose their employment by promoting the objecta 


of the association may receive assistance for three months per year, 


reckoned in proportion to the monthly salary of the member, and approxi- 
mately amounting to 80 per cent. of the first £5, 60 per cent. of the second, 
and 40 per cent. of cach remaining £5. From a special emergency fund 


‘each member may apply for special monetary assistance in case of 


special necessity. Such amount shall be decided by the council. Names 
of members shall only be disclosed with the consent of a general meeting. 
The inception of the S.E.A. was first suggested by a small body of 


engineers attached to the staffs of one or two representative firms. ‘These 


pioneers considered such a society to be essential if engineers as a whole 
are to safeguard their interests completely. It may also be remembered 
that when the movement was first initiated an allegation was made in a 
letter to the Press that a " trust" had been formed by the large eugi- 
neering employers, and that this powerful body had for one of its main 
objectives : : The prevention of an engineer—who may have displeased 
those in authority—from obtaining employment in any constituent firm ; 
the regulation of interchange of staff, should an engineer endeavour to 
improve his position ; the extension of the hours of staff employment ; 
the reduction in holidays, with the abolition of payment for that period, 
and the general lowering of the status of engineers. 

If this charge can be substantiated the necessity for a protective 
association for staff members of engineering firms becomes obvious, and a 
great deal of sympathy will go out to emplcyed engineers. They would 
have every excuse for taking such steps as they consider proper to pro- 
tect their interests. But it cannot be too strongly insisted upon that the 
complete organisation of the S. E. A. will be protective and not aggressive. 

Of course, the association cannot be expected to mature without 
criticism. There are not a few pessimistic engineers whose views at 
first will be either antagonistic or indifferent to the new project. From 


investigations now made, however, it is generally considered that the 


 Aessxucxmcn ua BN ICM ER EE CREE of working and fne. status of the majority of staff engineers 
uld be improved. The views of opinions of the minority of engineers 
are in this case believed to be outweighed by those of the uM who 
e n Ru which the S.E.A. could give towards the 
wn interests. And this latter fact alone is suffi- 

cient justification for the formation of the association, since to-day most 
questions are decided by ballot—i.e., on the majority and minority basis. 
The writer can scarcely be ex pected to prophesy as to what can 
be done by engineers in combination. The aims of the S.E.A. are 
economic only. Unlike other institutions, it will not exist chiefly to 
preach at night the gospel of engineering to tired engineers and absent 
students. Technical lectures or Papers given in connection with any 
local branches of the association will form merely an adjunct of its general 
work, Nor will this attitude be criticised severely. since numerous enyi- 
neers are often so insatiated («/c) with our technical entertainments, and 
merely go to them for business and social purposes rather than with the 
object of actually improving their knowledge by means of the general 
survey in which many lecturers indulge. Indeed, it is solely because 
other engineering associations are so purely technical that the 5. E.À.— 


the business association— has been designed. 
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Second 


Electric Lamps in Mines.—The " Engineer" states that 
in the course of a speech at West Kirby recently Sir 
Arthur Markham urged that the use of electric safety lamps 
should be made compulsory in all mines, even where naked 
lights were now used. An electric light, he said, gave much 
more light than a candle, and was far safer than an oil lamp. 
Men who used electricity said there was no comparison between 
it and the oil safety lamp, and they would have nothing more 
todo with oil. The cost to the industry involved in scrapping the 
oil lamps and buying new lamps for electricity would be about 
one million sterling, but the added safety would, he contended, 


be worth the expense. 
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DIVERSITY FACTOR. 


Diversity factor is a comparatively new term, and there- 
fore 1t is perhaps excusable that some differences of opinion 
in its definition should have arisen. We think, however, 
that sufficient time has elapsed for there now to be some 
uniformity in this matter, more particularly as the term was 
defined so far back as 1908 bv the International Electro- 
technical Commission. This definition is to the effect that 
diversitv factor is a number obtained by dividing the sum 
of the maximum loads of the individual consumers supplied 
from any works during a given period of time by the max- 
mum load delivered from that works during the same period. 
Thus if the sum of the individual loads is, say, 200 and the 
maximum load delivered is 100, the diversity factor is 2. 
Presumably by “ load delivered ” is meant the load on the 
feeders at the station, as it would be difficult to obtain this 
quantity in any other way; but, bv so doing, it is obvious 
that this figure is made to include something which does 
not occur in the load of any individual consumer, t.e. it 
includes the drop in mains. 

There are, however, some other definitions. 
the National Electric Light Association of America takes 
the inverse figure, with the result that in the case just cited 
the diversity factor becomes 100 over 200, or 0-5. Our es. 
teemed contemporary, the “ Electrical Times," adopts this 
method, with the exception that the quantity 1s expressed 
as a percentage, and therefore the value just mentioned 
would appear as 50 per cent. Now, it appears to us that 
this use of the term is distinctly unfortunate. Apart from 
disregarding the definition of the I.E.C., whose definitions 
for the sake of uniformity should be followed as far 4 
possible, the use of a percentage gives a wrong ides. Sup- 
pose instead of having 200 kw. of individual loads supplied 
bv 100 kw. of load on the feeders, we have 500 kw. so sup- 
plied ; then the diversity factor rises from 2 to 5, whereas on 
à percentage Inverse basis it falls from 50 to 20 per cent. In 
other words the better the diversity factor the lower the 
percentage. This is like talking of the efficiency of glow 
lamps in watts per candle, so that one is sometimes doubtful 
when an author speaks of a higher efficiency as to whether 
the efficiency is really higher, or whether the watts per 
candle are higher. There is also another point of view. 
Load factor and diversity factor, as defined by the LEC, 
have a direct and simple relation. If the load factor of a 
consumer is, sav, 10 per cent. and the diversity factor of 
this class of consumer is 5, then, disregarding losses, the load 
factor for the load on the station is given by the product of 
the two, that is, 10 per cent. multiplied bv 5, or 50 per cent. 

We have also noticed a tendency on the part of station 
engineers recently in speaking of loads for electric heating 
and cooking to adopt a figure for diversity factor which 13 
not the true diversity factor. — For example, it Is occa- 
sionally stated that the diversity factor of a cooking load 
Is 20. Now, assuming that the consumer's load factor is 10 


For example, 
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The author states that the object of his lectures was to draw 
attention to the commercial aspect of the business of electricity 
supply, this aspect, in his opinion, having been very much neg- 
lected, to the detriment of the industry at large. As to the 
importance of the commercial side of the business I am in 
entire agreement with the author. A manager, to be suc- 
cessful, must have had a good commercial training, and this, 
I fear, is where many engineers fail, through no fault of their 
own, but rather through lack of opportunity of acquiring such 
experience. To sound commercial experience I would add a 
good working knowledge of finance and accountancy. This 
latter knowledge, perhaps more than any other, enables a 
manager to keep his fingers on the pulse of the undertaking and 
to locate quickly the cause of possible lack of success in any 
direction before the trouble has gone too far. In so far as the 


per cent., a figure which in certain cases is applicable, then 
the station load factor, neglecting losses, comes to 200 per 
cent. This figure recently arose in the correspondence 
between Mr. Horace BowpEN and Mr. NicHors Moore. 
Naturally the latter demurred at the suggestion of a 200 
per cent. load factor. It appears, however, that Mr. 
BowbEN was dealing with a particular class of cooking 
plaut, and was taking, not the maximum load of any con- 
sumer, but the total possible load of the consumer, that 1s, 
with the whole of his cooking plant switched on. This is a 
totally different figure, and, moreover, would probably vary 
with the type of cooking plant in use. If such a figure is 
going to be employed, and in all probability it is somewhat 
useful, then we think it should be called by another name. 
It might perhaps be called “ plant diversity factor." 

It is a great advantage in such matters to avoid misunder- 
standings, and therefore we hope our contemporary will 
reconsider its definition. If more than one definition is 
used of the same quantity misunderstanding must arise. 
The foreign reader, for example, does not know what is 
meant if the terms used vary from one publication to another, 
and writers are liable to be verv vague. For example, one 
man may write 20 when he means 20 per cent., and another 
man may write 20 per cent. when he really means 20, which 
makes all the difference to the reader. We would suggest, 
therefore, that universal support be given to the definition 
of the International Electrotechnical Commission, whose 
definitions are drawn up by responsible engineers, so that 


to the studies undertaken by them, the students themselves 
and the industry must in the long run benefit. 

The book is in no sense an exhaustive treatise on the subject, 
and indeed in many respects is scrappy and disappointing, but 
as a stimulant to thought, and as providing subjects for further 
discussion, it cannot fail to be of immense value to supply 
managers generally. Indeed, I find the temptation to enter 
upon a lengthy discussion of many of the points raised in the 
book almost irresistible, and only the limit laid down by the 
editor prevents my doing so. 

The book is divided into 12 chapters, comprising 192 pages, 
to which is added a very full index, greatly enhancing the value 
of the book. Chapter I. deals generally with the broad 
aspects and responsibilities of management, and the author 
defines the ‘‘ Management ” in this chapter to mean the board 
of directors or the committee, as the case may be, and not 
individuals—the ‘ bodies" and '' people" responsible for 
management, and who inaugurate a policy, and not the indi- 
vidual who carries it out—but the author has got no further 
than page 3 before he is compelled to include not only the 
manager but the foreman and ganger and a * vast army of per- 
sons ” as well. 

The author proceeds to define what he means by “ Public 
Services," and deals with the relations which should exist 
between such public services and the public. He describes in 
forceful language the `“ public be damned " attitude of some 
public services, This attitude may still exist in a very few elec- 
tricity supply undertakings, but is rapidly becoming a thing of 
the past. Competition with other forms of supply has ensured 
that. No one will quarrel with the author in recommending 
generosity and courtesy and a “square deal" in all trans- 
actions with the public. One can only regret that the author's. 
experience seems to have led him to think that such obvious 
truisms need emphasising. 

Chapters IT. and III. deal with staff and emplovés and the 
relations of emplover to emplové. The subject matter of the 
two chapters cannot be better summed up than in the author's 
own description of their contents—viz., " pure and unadul- 
terated Socialism." With a great deal of what the author 
adumbrates I am in cordial sympathy. His remarks on 

* responsibilities of emplovers as members of the community,” 
the "attitude of the management to the employe,” and 
" appreciation of service " are very much to the point, lack of 
appreciation tending to the development of the "clock 
watcher,” as the author aptly terms him. 

I also cordially agree with the author in what he has to say on 

* Physical Fitness" and “ Training." When, however, he 
deals with such subjects as * Welfare Work," " Staff Feeding,” 
à The Housmg Question," * Profit- gaming? '* Co-Partner- 
ship.” &c., he is dealing with subjects which are somewhat 
remote from the experience of the average electricity supply 
undertaking in this country. There are probably not half a 
dozen undertakings in the country with a staff sufficiently 
numerous to make such methods possible or even desirable. 
For instance, what electricit v supply undertaking in this country 
could afford to spend £200,000 upon hostels for lodging and feed- 
ing the'single members of its staff ?—and vet the authore ites the 
case of. a large employer of labour making such provision. 


confusion mav be avoided. 


REVIEWS. 


(Coples of the undermentioned work can be had from THe Er.gcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
——J,9Á——— 


The Management of rupe Bone Supply Undertakings. By 
A. H. Seaprook, M.I.E. (London: The * Electrical Times.”’) 


Pp. xxxvi.4-192, "s. "ue net 

This book, as stated bv the author in his preface, con- 
tains the subject matter of a series of lectures delivered to 
evening students at the East London College during the 
winter of 1912-13. 

It is a little difficult to determine exactly what class the author 
intended toreach. If the book is for the edification and instruc- 
tion of supply managers, then his audience at the E.L.C. must 
have found the lectures somewhat beyond them in a good many 
respects. For instance, many of the questions touched on in 
Chapters II. and I., dealing with staff and employés, are 
matters which are deeply stirring the political and industrial 
world at the moment, but to the student who has as yet 
hardly entered upon the battle for existence and a living wage 
they are probably largely unreal. 

Again, the numerous questions of policy and management 
which concern the directors or committee, as the case may be, 
and the general manager, touched on in Chapters L, V., VI. 
and VII.. are matters which are not likely to concern the stu- 
dent for a good many years to come, except possibly in the 
direction of “ collective bargaining " with the management for 
better conditions and wages. Of course, I admit that 1f the 
author's ideals and precepts were put into practice there would 
be no occasion for " collective bargaining ” on the part of the 
staff, but I fear that day 1s long distant ; I very much doubt: 
if the author himself has even gone so far as to recommend his 
own committee to adopt his ideals. I therefore conclude that 
the lectures and the book were intended primarily for the 


management. 


lectures may have influenced students to add these subjects 
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Chapter IV. deals with the electricitv supply service and the 
relative advantages of State, municipal and company manage- 
ment. The first two pages contain some excellent powder and 
shot for the canvasser. (By the way, I notice that the author 
has found a new definition of electricity, which to the average 
electrician will come somewhat asa surprise. According to him 


electricity is “elemental purity.") The author states that 


his reason for giving this is to emphasise the importance of good 
and efficient management in the interests of electricity supply. 
No apology should be needed for insisting on the latter, and the 


‘introduction of such very elementary facts regarding the 


advantages of the use of electricity are entirely out of place in a 
volume such as that under review. 

The author next proceeds to compare the relative advantages 
of State, municipal and company control. He discusses State 
control in half a page as utterly impossible. Municipal con- 
trol, in the author's opinion, is as bad—only more so. Itis 


amazing that with all the disadvantages and difficulties which 


surround municipal undertakings, so very much of success has 
attended the work of such undertakings. The author reserves 
his blessing for the company-owned, municipally-controlled 
undertaking. If the * company " is actuated only by the 
highest “altruistic ” motives, and the Local Authority refrains 
from unnecessary restrictive regulations, no doubt he is right, 
but wide differences of opinion are likely to be expressed on 
the author's views on this subject. | 

Perhaps one of the most interesting chapters in the book is 
that dealing with ** General Outline of Organisation and Scheme 
of Departments." He advocates four chief departmental 
assistants of equal position and salary, ranking immediately 
under the general manager and engineer. I cannot entirely 
agree with the author on this matter. There is no question 

that a single deputy is undesirable, but I think a system with 
two deputies can be arranged to work admirably—one con- 
trolling the engineering side of the business and the other the 
commercial side. Under these two would be arranged the four 
departmental assistants referred to by the author. In rapidly 
growing undertakings, in addition to the two deputies, a 
constructional engineer is needed, who will look after 
all new constructional work and generally control the draw- 
ing office. 

Perhaps the best criticism of the author’s system is supplied 
by himself. He states, referring to his suggested organisation, 
that “ to make it workable the men must be of mutually sym- 
pathetic disposition ; " also that they must be " imbued with 
the co-operative spirit," and must not be "jealous or. con- 
ceited," otherwise " they must either be replaced or the general 
manager must never go away or fall ill." One feels quite sorry 
for the author. He is quite likely to spend years without the 
Juxurv of an illness or a holiday while he is replacing heads of 
departments in the hope that some day he may find the perfect 
quartette. Imagine his feelings when he !s at last starting for 
that well-earned holiday and a telegram is placed in his hands 
stating that the most perfect of the four, while trying the effect 
of 6.000 volts, has joined the angel choir, and his weary search 
has to be recommenced. 

On the question of “ official signatures," the author advo- 
cates the principle that all letters should be signed by the 
person dictating such letters in his own name. On this point I 
‘entirely disagree with the author. Letters may be sent out 
which mav seriously compromise or prejudice the department 
if they are not subjected to the scrutiny of the general manager 
or the secretary and signed by the one or the other. 

Chapter VI. deals with the head office. The author de- 
scribes an ideal suite of offices, evidently housed in a specially- 

designed building—a luxury which few managers are ever 
likelv to enjoy. 

His description of the perfect general manager is tanta- 
lising in the extreme. Whether in the course of evolution such 
a one will ever materialise I cannot say. Certainly none exist 
at the present time, unless perhaps the author himself can 


fulfil the specification. — | | | 
The management meeting looks like a workable idea, but I 


should sav it would be more useful if less formal, and its success 


largely presupposes the absence of a number of very usual and 
very human failings in its constituent members. 

Chapter VII. deals with the secretary and accountants 
department. Here the author puts in a plea for placing the 
keeping of the whole of the accounts and the collection of all 
moneys under the control of the general manager. No manager 
will be likely to disagree with his views on this point. The 
organisation of this department is discussed, and a number of 
useful forms are given. The author details a system of his own 
for the allocation of costs, and advocates the production of 
weekly statements of costs. Whether such weekly costs are of 
any value when obtained is problematical. A large proportion 
of the figures will relate to Jobs commenced during the previous 
week or to Jobs which will not be finished until the following 
week, and it is very difficult, if not impossible, to draw any 
useful conclusion from their study. 

Chapter VIII. deals (1) with the generating station and (2) 
mains, meters and public lighting department. The author's 
remarks on the generating station are confined to nine pages. 
He again recommends weekly cost sheets—a period too short, 
in my opinion, to give accurate and reliable results. On the 
question of remuneration he advocates a bonus based on the 
cost of generation. I have tried a system based on the cost of 
coal per unit generated, and found it give very satisfactory 
results. | 

The whole of the second part (mains, meters and public 
lighting), which is an important section of the work of an 
undertaking, is dealt with in 12 pages. in which justice ts hardly 
done to the subject, and this remark applies with even greater 
force to the preceding section on generation. 

The author gives a sample of the monthly analys-s of con- 
nections and disconnections. It must be an exceedingly 
costly thing to keep such a detailed report accurately up to 
date month by month. It is, of course, easy to add and sub- 
tract services connected and disconnected, but how can trace 
be kept of every fan, gluepot, iron, &c., details of which are 
provided for in the return referred to ? ! 

On the question of mains, the author recommends a draw-n 
system in preference to one laid solid, on the ground that such 
cables can be easily withdrawn and replaced by larger ones 
This system is quite satisfactory as applied to feeders. but how 
would the author withdraw a distributor with hor’ service 
joints at, say, 30 ft. intervals along its length? T author 
prefers distributors to be single cables on account of t dane" 
of making joints on concentric cables when alive. Ihave 
found no difficulty whatever in making service jon 
to a triple-concentric cable when alive, and such Jon" 
have been made for years past. The author advocates ? 
many “ above-ground ” disconnecting pillars as possible. The 
advent of the motor-bus and motor-lorry has made me p"* 
foundly thankful that all my feeding and disconnecting boxe 
are underground.. 

Chapters IX. and X. refer to the Sales Department. In 
Chapter IX. the author emphasises the importance of estab- 
lishing a Sales. or, as I prefer to call it, a Consumers Depart 
ment, in connection with every undertaking, and in this [ fully 
agree with him. To attempt to run an undertaking without 
well-organised Sales or Consumers’ Department is to large^ 
cripple its usefulness, no matter how well-managed it may be 
in other respects. The author uses his sales department f? 
create a rapid increase in business, in order to nullify as far 2d 
possible the unfortunate effect of over-capitalisation. Upon 
the latter point he rightly lays great stress. One can well under 
stand his fee'ing in this connection when, through no fau't of 
his own, the undertaking for which he is responsible has f? 
bear capital chargesin interest and redemption, which. m total. 
are nearly double the whole of the workiag expenses. 

The remainder of Chapter IX. deals with the details of the 
organisation of the sales department, which. for a large under- 
taking, is excellent. Considerable modification in the direc 
tion of simplification would, however, need to be made for most 
existing undertakings. Chapter X. deals with "showroom. | 
" publicity, hire," " hire-purchase " and “ sale outa 
of apparatus, and finally with the relations between the depart- 
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ment and electrical contractors. A number of useful forms are 
given, which have no doubt passed the scrutiny of competent 
lawyers. 

The last two chapters in the book deal with tariffs. It is 
difficult to determine what particular feature of an electricity 
supply service is the most important, but certainly none is 
more important than the selection of a sound basis for com- 
piling tariffs. The author first enumerates the objects of a 
tariff, which.are: First, to cover working expenses, capital 
charges and profit ; second, to secure an equal profit from each 
class of consumer ; third, to encourage increased use ; fourth, 
to avoid discrimination. 

He then makes the somewhat startling statement that for an 
undertaking with a sales department 6d. per unit for lighting 
equals 2s. 6d. per 1,000 cubic ft. for gas, but that without a 


‘sales department a lower price must be accepted, and states 


categorically that the “ value of the service to the consumer 
which is settled by the price of competitors is 6d." Even if 
one accepts the principle of extracting the last possible penny 
out of the consumer, the author should certainly substantiate 


his statement that the “ value of the service is 6d." Why 


should it not be 5d. or 7d. ? The author then proceeds to 


state that 3d. per unit is the “value of the service" for 
cooking purposes, as against gas at 2s. 6d. per 1.000, and he is 


enabled to sell at this price because he has * something in 
hand " on the lighting '' section of the service.’ 


As a bit of special pleading i in favour of quoting an alter- 


native price for “ other uses " in order to develop such ** uses," 
the author's remarks on the “ value of service’ 


the arguments in favour of such a policy too closely. 
The author proceeds to deal with “ existing expenditure in 


relation to tariffs for new business, 


be ignored, and only the cost of providing new plant, mains, &c., 


need be taken into account. 


In dealing with the desirability of large new consumers and 
the effort to quote attractive rates to such, the author states 
that “it is not necessary that each section of the business 
should contribute the whole of its share of fixed charges." On 
this point I cannot agree with the author. If by "* its share ” 


the author means the average cost per kilowatt over the whole 


supply then he has wrongly arrived at the amount of ‘its 
share," and his own argument against a flat rate per unit 
applies with equal force against a flat rate per kilowatt. It 
must be obvious that the standing charge per kilowatt incurred 
for the large consumer is much smaller than for the small con- 
sumer. 
should, therefore, in addition to being less than the average, 
also be calculated having regard to the reduction in the cost per 
kilowatt resulting from his additional demand. Having allowed 


for these factors, the large consumer should most certainly pay 


the whole of the fixed charges thus arrived at, otherwise some 


other consumer or consumers must make up the difference if 


the income is to equal the expenditure at the year’s end. 

The author describes under the heading of “ Differential 
Tariff" the well-known Hopkinson principle made so familiar 
by Mr. Arthur Wright, and, notwithstanding his previous ob- 
servations, endorses the soundness of Dr. Hopkinson’s conclu- 
sions. He could hardly do otherwise, for those conclusions are 
as correct to-day as when first enunciated. 

There are, however, two other factors, in addition to the 
load factor which must be taken into account to-day—viz., 
" diversity," and the amount of the consumer's annual ac- 
count, or, as the author prefers, the amount of the consumer's 
demand in kilowatts. In the case of both of these factors, the 
larger they become the lower the standing charge per kilowatt 
can be made. I am also of opinion that for large annual 
accounts a reduction in the secondary or unit charge can also 
be made. 

The author discusses the various applications of the prin- 
ciples he lays down and describes various tariffs based more or 
lesson them. He also gives details of the charges in vogue in St. 
Marvlebone, together with numerous useful tables and forms. 


' are seductive, 
and one's sympathies are aroused, but one must not examine 


” and he rightly argues that, 
in fostering new classes of business, existing expenditure may 


The-charge per kilowatt to such a large consumer 


the iron. 


The limits of this review have made it incumbent upon me 


to avoid referring to many matters of interest mentioned in 
the book, and have prevented anything like full treatment of 
those subjects with which I have attempted to deal. The 
book as a whole will well repay careful study, and will un- 
doubtedly provoke discussion and differences of opinion on 
many of the points raised. 

rousing managers carefully to review their methods, and where 
necessary introduce modifications and improvements, his book 


In so far as the author succeeds 1n 


will have served a useful purpose. Wm. C. P. TAPPER. 


PHYSICAL SOCIETY. 


At a meeting held on November 14, at the Imperial College of 
Science, Prof. C. H. Lees, F.R.S., vice-president in the chair, a 


Paper entitled 
“On the Thermal Conductivity of Mercury by the Impressed 
Velocity Method," 


by Mr. H. R. NETTLETON, was read by Dr. A. GnirriTHS. The Paper 
gave an account of the determination of the thermal conductivity 
of mercury at the ordinary temperature of the room by the im- 
pressed velocity method first described by the author in the “ Pro- 
ceedings " of this Society, Vol. XXII., 1910. The mercury is 
contained within a vacuum-jacketed syphon tube about 17 sq. cm. in 
cross-section, which is heated at the top and maintained ice-cold at 
its lower extremity. The distribution of temperature down this tube 
is determined with the aid of a single thermo-junction. while the 
mercury is at the same time flowing uniformly up the tube at 
speeds ranging from 870 to 1,420 grammes per 15 minutes. The 
calorimetry is thus essentially continuous flow calorimetry within the 
temperature gradient, the quantitv of heat passing down the mercury 
being controlled and measured by the flow of liquid. The wires 
forming the thermo-elements—viz., iron and constantan—were con- 
tained within a vertical tube of 6 mm. external diameter, through the 
glass of which the wires were fused ; this carrier tube lay within the 
vacuum vessel. The thermo-junction could be raised or lowered to 
the desired extent by a cathetometer, or could be rotated in a hori- 
zontal plane. The isothermals were found to be remarkably hori- 
zontal. If 6, is the temperature at a distance L/2 above the iso- 
thermal surface at a temperature equal to that of the enclosure, and 
6, the temperature at an equal distance below, then log,0,/— 0, 
= msL/2KA, where s is the specific heat of mercury, K its thermal 
conductivity, A the cross-section of the tube and m the mass of 
mercury crossing a section per second. Using this relationship a 
mean value of 0-0201 c.g.s. units at 15-5?C. is obtained for K. The 
advantages of the method lie in the simplicity of the calorimetry and 
in the fact that temperature ratios rather than temperature diffe- 


rences are required. 

Dr. C. CHREE said there might be some doubt as to the exactitude with 
which the mathematical formule represented the physical facts, but the 
method seemed promising for determining the change with temperature 
of the thermal conductivity, and he inquired whether investigations had 
been directed towards that end. As the cross-section of the vessel 
appeared in the formule, it would give increased confidence if vessels of 
different section were tried and found to give accordant results. 

Dr. J. A. HARKER asked if the author was satisfied as to the distribu- 
tion of the flow at different parts of the cross-section, and wished to 
know m the results compared with those of other observers. 

Mr. F. E. Smrri said that it appeared to him that the practice of Mr. 
Nettleton did not exactly tally with the conditions imposed by theory. 
Why did Mr. Nettleton assume that the temperature of some water in à 
glass tube in the proximity of the apparatus was the same as that of the 
outer wall of the vacuum jacket ? It appeared from the data that it 
was not, and this being so an error was introduced, inasmuch as the 
isothermal taken as the * zero isothermal’ was not so. If the assumed 
'* zero isothermal " was appreciably higher than the true one the deduced 
thermal conductivity would be too high. Again, theory imposed a con- 
dition on the outer wall of the vacuum jacket; it must be of uniform 
temperature. Was this so in practice ? One end of the jacket was 
practically at 0°C. and the other at 100°C. ; there must be a temperature 
gradient. He would suggest that the outer wall of the vacuum jacket be 
cooled with circulating water in which the second thermo-junction was 
immersed. The beauty of Mr. Nettleton's method was apparent to all, 
and he trusted he would continue his ex periments. 

Dr. A. RUSSELL regretted that the author, following the usual custom, 
called the law forthe cooling of a body by radiation Newton's law. and the 
coefficient the Newtonian coefficient. of emissivity. Newton considered 
the case of a block of iron being cooled by a current of air, so that the heat 
lost by radiation was very small compared with that lost by convection. 
In this case he found that the heat lost by the iron was very approxi- 
mately proportional to the difference of temperature between the air and 
'This law had been veritied recently up to ditferences of tem- 
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jacket, so that the heat lost by convection was quite negligible. 


ought to lay greater stress on it. 


Dr. W. H. EccrEs called attention to the fact that at first sight the 
method would be thought to be incapable of high accuracy, because of the 
This ex pression had as 
its denominator what was practically the difference between two nearly 
equal magnitudes, and these magnitudes were themselves differences. 


That was to say, the denominator was of the nature of a second differential 
That such consistent results were 


form of the expression for K, the conductivity. 


coefficient of an experimental curve. 
obtained indicated remarkable precision of ex periment. 


Prof. C. H. LEEs asked how small a difference of temperature throughout 


the cross-section would have been detected by the thermo-couple. 


Dr. A. GüiFFITHS. in reply, stated that. as shown in the earlier Paper, the 
distribution of the tlow was not important, so long as the isothermals were 


plane. 
The AvTHOR communicated the following: In reply to the chairman, 


Prof. Lees, it should be stated that a difference of temperature of 0-05?C. 


over a horizontal surface would easily have been detected in any position 


of the cathetomceter. In the neighbourhood of the ** zero isothermal ” all 
resistances, except that of the galvanometer and wires, could be removed 
and a more delicate test made. It is safe to say that in this neighbour- 


hood a difference of 0-02?C. would have been detected easily. Thus the 


isothermals are remarkably horizontal, the result far exceeding the 
author's expectations. 


enclosure. "The cold junction could not be inside the vacuum. as iron and 
constantan cannot be fused through glass and a vacuum of high standard 


maintained. An attempt to surround an earlier vacuum vessel with a 


glass water jacket (it is necessary to be able to see through the vacuum 


when adjusting the carrier-tube) resulted in its collapse, and no risks were 
taken with the present vessel, which is valuable, as at least 10 attempts 
The “ cold junction " was maintained in 
a tube under water just outside the vacuum vessel to protect it from air 


draughts, but on holding it in the air just outside the vacuum vessel no 
The vacuum, of 


at making a third have failed. 


serious temperature difference was recorded. 
course, was of ^ thermos " or X-ray standard. When the “ warm junc- 
tion " was in such a position as to produce no electric current the zero- 
isothermal was located. The author cannot doubt that the temperature 
of the cold junction was rightly that of the enclosure: for it stood the 
double test of Newton's law holding with respect to it in a statical ex peri- 
ment, as well as the constancy of the ratio log - e /L in many dynami- 


calexperiments. The height of the zero-isot hermal varies in every ex peri- 
ment, being higher the faster the flow, as can be seen in the actual tem- 
perature curves given in the Paper previously alluded to. Under no flow 
the zero was very low. being near the lower extremity of the vacuum- 
jacketed portion of the experimental tube —too low, in fact, to allow of 
the test 9,/—0, -1 over any considerable range. 
A Paper entitled 
* Polarisation and Energy Losses in Dielectrics ” 

was read by Dr. A. W. Asuton, M.I. E. E. 


in Pellats equation (as modified by Schweidler), giving the dis- 
placement in a viscous dielectric as a function of the time of charge 
and the P.D. Taking the modified equation 

D,= KI, + K E; Ne(1— et), 


the charging current for constant voltage becomes for ¢>0 i, 


=: KE, Yaee 7t, and in the series of exponential terms. a and e can be 
so chosen as to make Xaee-2! = Bt The author makes the follow- 
ing deductions among others: Where the polarisation current is 
proportional to 477, the viscous capacity of any group of molecules 
having the same time constant of displacement is proportional to 
the (1— &)th power of the time constant. For values of n between 
0-5 and 1-3 the maximum energy loss occurs in those groups for 
which a does not greatly differ from p. where p=2ra. For all 
positive values of » less than 2, the alternating-current conductivity 
is proportional to the ath power of the frequency. Experiments by 
Addenbrooke, Fleming and Dyke, Curtis and H. A. Wilson are 
quoted in support of the theoretical deductions, The Paper includes 
a brief résumé of Pellat's theory. 

Dr. A. RessELL.said that the author's method was ingenious and that the 
formula deduced for the dielectric current agreed well with many experi- 
mental results. He thought, however, that Pellat's theory was not 
sound and that von Schweidler’s moditication of it was too elaborate to 
be of much practical use. He pointed out that Dr. Grover had proved 
that. from the mathematical point of view, Hopkinson's and von Schweid- 
ler's theories were identical. He considered that Fleming and Dyke's 
ex perimental results could not be ignored, and that none of the theories 
advanced up to the present ex plained them satisfactorily. Very ditferent 
formule gave results which were practically identical over wide ranges, 
and so they were of doubtful help in enabling us to discover the causes 


of the phenomena. He considered. that the nomenclature of dielectric 


Mr. F. E. Smith has raised an important point 
in his remarks about the “ cold junction " at the temperature of the 


The object of the Paper 
is to discuss the relations which should exist between the coefficients 
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perature between the cooling body and the air as high as 200°C. and 
300°C. In the author's experiment, however, the tube had a vacuum 

As the 
difference of temperature was, comparatively speaking, small, we saw by 
Stefan’s law that the author's assumption was justifiable. In the speaker’s 
opinion the real “ Newton's law of cooling" was of great importance in 
practical work, and he thought that teachers and the writers of text-books 


theory stood badly in need of standardising. For instance, what the 
author called the displacement was practically the same as Maxwell’s 
electric displacement, but Sir J. J. Thomson and several other writers 


called it the polarization. - 
Dr. W. H. EccLES stated that the Paper compelled remark on the 


artificial nature of Pellat’s hypothesis. This hypothesis led to an 
expression for the displacement current as a sum of exponential terms. 
Experiment required it to be a power of t, or the sum of several power 
terms, This required that the exponential terms of Pellat’s hypothesis 
should be infinite in number—which deprived the hypothesis of physical 
meaning. It would be more logical, therefore, to begin with the power 
terms as fundamental, and to discard the false start given by Pellat. 
Mr. G. L. ADDENBROOKE stated that in order to get at the proper theory 
of experiments the best dielectrics should not be used, as the effects were so 
minute that the chances of error were great. With poorer dielectrics, the 
actions were on a greater scale and easier to observe. Using an ellipsoid 
suspended at 45 deg. to the electric field, he had been able to carry his 
experiments down to a frequency of 1 cycle in two hours, taking, of 
course, time readings of current and voltage. Dr. Ashton had not 
mentioned a Paper by Wagner, which seemed to cover much the same 


ground. 
Prof. C. H. LEES mentioned a later Paper on the subject by Curtis, 


who had found that Schweidler’s equations held if several terms were 


taken. 
Dr. A. W. ASHTON, in reply. said that in Pellat's original Paper there 


were results which showed that over a certain range the charging current 
could be represented by a constant times £ ", and that more than one 
exponential term might be required. His own experiments showed that 
?,—Bt^" held over two or three days. The difficulty was to keep the 
temperature constant over a long time. Another difficulty was that, if 
circuit were broken for a fraction of a second, the results were vitiated. 
In reply to Dr. Russell, he believed i,— 8t-" represented Fleming and 
Dyke's results better than /,—«4-bt. | 

A Paper entitled 

* A Lecture Experiment to illustrate Ionisation by Collision 

and to show Thermo-luminescence ” 


was read by Mr. F. J. Hanrow. A method of demonstrating to an 
audience both ionisation by collision and the reduction of the sparking 
potential by the presence of initial ionisation is described in the Paper. 
A spherical bulb, in which an electrodeless discharge is excited, 
contains two coils of platinum wire, coated with lime and aluminium 
phosphate respectively, which can be heated by means of a current. 
Within the range of pressure for which the electrodeless discharge 
can be excited, provided the discharge is not too intense, both the 
lime and aluminium phosphate. on being raised to incandescence, 
give a considerably increased effect, showing that the ions given off 
by these substances are effective under the action of the induced 
E.M.F. in producing an enormous number of others by collision. 
The lower limit of the range of pressure over which the discharge 
can be excited with a given induced E.M.F. is considerably extend 
by heating either the lime or the aluminium phosphate, the former, 
however, being much more efficient than the latter in this respet 
This extension of range is an illustration of the fact that the sparking 
potential is diminished by the presence of ions, and by negative 1005 
more than by positive. If the lime and aluminium phosphate afe 
subjected while cold to an intense discharge for some time they 
exhibit the phenomenon of thermo-luminescence, the lime on being 
warmed gently giving out a golden yellow luminosity and the 
aluminium phosphate a blue. The effect with lime apparently 
increases with an increase of electrical activity caused by continued 
heating, which suggests that the thermo-luminescence and electrical 
activity are closely associated. This suggestion receives support 
from the fact that lime alone does not exhibit thermo-luminescence; 
and that both lime on platinum and lime on nickel, which are elec 
trically active, do. Further experiments are being made on this 
point, which the author thinks will throw light on the origin of the 
anomalous electrical activity of lime on platinum. A demonstration 
of these experiments was given. 
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Laying Cables across Pont Neuf.—The method given below, 
taken from the “ Engineer," of cutting a trench to accommo- 
date electric power cables, which will cross the river Seine on 
the 300-year old Pont Neuf, is interesting. The trench, 4 ft. 
wide and 74 ft. deep, is being cut through the solid masonry an 
flint rock concrete of the bridge structure with the al of 
helicoidal wires and abrasiye powder. The section trenched in 
this way, 550 ft. long, was found to be too hard to be attacked 
by tools, while explosives were excluded for fear of weakening 
the venerable arches. Four parallel cuts were made m each 
of the three sections, each roughly 200 ft. in length. An 
18 R.r. motor operated the continuous-belt cutting wires 
which were held taut by weights, while abrasive powder was 
fed into the cuts. 
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CORRESPONDENCE. 
ee 
OHM’S LAW. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Time prevented me from squeezing in a word during 
the discussion on Mr. Evershed’s most interesting and sug- 
gestive Paper last Thursday. I should have liked to con- 
gratulate him ; the Paper had but one flaw, there was nothing 
to criticise. My object in writing to you, however, is to 
protest against Prof. S. P. Thompson’s dangerous heresy with 
regard to Ohm’s law. If all that Ohm had done had been 
to give a name to the ratio of the E.M.F. in a conductor to the 
current which is flowing, his own name would not have occupied 
the high position in our roll of great electricians which is justly 
now its due. 

Ohm showed, also, that for a large class of bodies this ratio 
is a constant so long as the physical conditions of the body 
remain the same, and it is this fact that gives Importance to 
the law. 

Maxwell writes thus, “ Electricity and Magnetism,” Vol. I., 
p. 295 :— 

The relations between E.M.F., current and resistance were first 
investigated by Dr. G. 8. Ohm, in a work published in 1827 entitled 
" Die Galvanische Kette Mathematisch Bearbeitet,” translated in 
Taylor's “ Scientific Memoirs." The result of these investigations in 
the case of homogeneous conductors is commonly called * Ohm's law." 

Onw's Law. 


The E.M.F. acting between the extremities of any part of a circuit 
is the product of the strength of the current and the resistance of that 


part of the circuit. 

Here a new term is introduced, the resistance of a conductor, which is 
defined to be the ratio of the E. M.F. to the strength of the current which 
it produces. The introduction of this term would have been of no 
scientific value unless Ohm had shown, as he did experimentally, that it 
corresponds to a real physical quantitv—that is, that it has a detinite 
value which is altered only when the nature of the conductor is altered. 

In the first place, then, the resistance of a conductor is independent 
of the strength of the current flowing through it. 

In the second place, the resistance is independent of the electric 
potential at which the conductor is maintained, and of the density of the 
distribution of electricity on the surface of the conductor. 

It depends entirely on the nature of the material of which the conductor 
is com posed, the state of aggregation of its parts and its temperature. 


Or, again, “ British Association Reports on Practical 
Standards," reprint, p. 102, after defining resistance in terms 
of work, he writes :— 

But it is found by experiment that the current produced in any case 
in any one conductor is simply proportional to the E.M.F. between its 
ends; hence the ratio E/C will be a constant quantity, to which the 
resistance as above defined must be porportional, and may with con- 


venience be made equal; thus 
REC s am a e a xg Xo x ww X0) 


an equation expressing Ohm's law. 

The important fact, without which the introduction of the 
term resistance “ would have been of no scientific value," 
is that the quantity R as defined by the above equation is for 
a large class of bodies a constant. 

These bodies may be said to obey Ohm's law ; other bodies, 
such as Mr. Evershed’s porous insulators, do not. Possibly 
this is so because we are not able in the latter case to keep the 
physical conditions constant, the point I want to emphasise 
is that it is the fact that R is a constant, which gives to Ohm’s 
law its importance.—I am, &c., 

National Physical Laboratory, Nov. 28. R.T. GLAzEBROOK. 
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CHARACTERISTICS OF INSULATION RESISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : The interesting and suggestive Paper by Mr. S. Ever- 
shed on insulation resistance relates more particularly to 
‘leaks’ or the behaviour of minute quantities of moisture 
more or less intimately associated with non-conducting sub- 
stances which merely act, for the time being, as mechanical 
supports for the moisture. 

All the moisture curves tell the same story; namely, with a 
progressive rise in testing P.D. the law of the late Dr. Ohm is not 
obeyed, and, further, that the conductivity of the moisture films 
alters even with the smallest change in the applied voltage. 


The reason for this peculiar state of affairs may be due, at least, 
to three causes : firstly, the moisture in damp cotton, and to a 
less noticeable extent in other non-conductors, is in a particu- 
larly sensitive electrical condition, possessing little stamina or 
power of resisting electrical stress, and it therefore starts 
breaking down immediately the straining agent is applied. 
Secondly, owing to the small ** mass" of the moisture present, 
it is rapidly heated by the testing current ; and, thirdly, it 
would seem that immediately the voltage is applied a “ co- 
herer"' effect is produced between the particles of moisture, 
causing the resistance to fall, progressively, with increases of 
testing voltage. 

The result is clearly seen of what is happening to films or 
microscopic threads of water, from start to finish of their dis- 
ruption, this being supported by the knowledge that larger 
masses of water and of dielectrics in common use do actually 
obey Ohm's law when similarly treated. But precisely similar 
symptoms of disruption would be shown by films of any 
dielectric, provided they were strained by a sufficiently high 
voltage; and water may therefore be looked upon as the con- 
necting link between conductors and non-conductors. 

Consideration may now be given with advantage to the 
question of the margin between working voltage and break- 
down. So far, “blind tests" of disruption give a start in 
solving the problem, but additional data, easily obtainable, 
may convert a blind test into what may aptly be termed a 
“one-eyed " test. For in carrying out the latter, a sample of 
the material, preferably in the form of core, is carefully tested 
and the dielectric resistance noted. It is then cut up into a 
number of samples, one of which is broken down to obtain. 
the disruptive voltage. Each of the other samples is subjected 
for a prolonged time to a different fraction of the disruptive 
voltage and the subsequent value of the dielectric resistance 
of each sample determined, from which the working voltage 
of the material is estimated. The measurement of high 
dielectric resistance is thus a matter of importance, and the 
galvanometer limit, of 1,000,000 ohms at 500 volts, has to be 
exceeded by the employment of theelectrometer, which provides 
the means of measuring 7,000,000 ohms at 100 volts, supposing 
the conditions are favourable. 

Happily for makers of cables and ohmmeters, nobody ever 
wishes to divorce the charging current at any particular minute 
from the leakage current, as the value of the dielectric resis- 
tance, after electrification for * a month of Sundays,” is of no 
use. The thanks of all persons engaged or interested in testing 
work is due to Messrs. Evershed & Finnis for the instruction 
and guidance so freely given by these gentlemen in a very 
difficult subject.—I am, &c., 


Shooters Hill, S.E., Dec. 2. A. DITTMAR. 


THE AUDION-DETECTOR AND AMPLIFIER. 


We have received from Prof. J. A. Fleming, F.R.S., a copy 
of a letter which has been sent to the secretary of the Institute 
of Radio Engineers (U.S.A.) for publication in their “ Pro- 
ceedings.” This letter is intended as a reply to Dr. Lee de 
Forests Paper on “ The Audion-Detector and Amplifier," 
which we published on p. 285 of our issue of November 21st. 


THE INVENTION OF THE OSCILLATION VALVE OR IONISED 
GAS DETECTOR. FOR. RADIOTELEGRAPHY. 

Str: In Tue ELECTRICIAN for November 21st last an article appeared 
entitled * The Aud'on-Detector and Amplitier," which was stated to be 
the reprint of a Paper read by Dr. Lee de Forest. before the Institute of 
Radio Engineers, of New York. As some of the statements in this Paper 
are quite incorrect, and are clearly animated by a desire on the part of 
Dr. Lee de Forest to represent himself as the tirst and true inventor of 
the tvpe of detector now most generally known as the ionised gas detec- 
tor. and to repudiate or throw doubt on any claims of my own under 
this head, I think in justice to myself I ought to make a statement on the 
subject. 

L know perfectly well that these questions of priority do not interest 
the general public, and if Dr. Lee de Forest's attitude to me had been 
more fair and generous I should have been the last person to complain 
of any improvements or advances he had made in my original invention, 
In the interests of truth and scientific history, I think, however, I ought 
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' vill peruse the patent specifications, Papers or publications made by 


tojpoint out how entirely misleading are some of his statements and the 
general trend of his remarks. 

In the first place, I defy him to prove from any prior published scientific 
book, Paper or patent specitication that any one before November, 1904, 
had used or suggested an electric incandescent lamp. having a metal 
plate or plates sealed into the bulb, as a meung of rectifying electric 
oscillations or as a receiver jor wireless telegra phy. 

His reference of this appliance to Profs. Elster and Geitel, or to Mr. 
Edison, are quite misleading. Neither of these inventors used the above 
appliance for the purpose 1 have named. Mr. Edison had discovered 
the curious effect known as the Edison effect in the case of a glow lamp 
having an insulated plate in the bulb, and the effect was investigated by 
the late Sir William Preece in 1885 (see Proc," Roy. Soc., Vol. XXXVII 
p. 219), and by me (see “ Proc." Roy. Soe.. Vol. XLVII., p. 118, 1890, 
and " Proc." Phys. Soe., Lond.. or“ Phil. Mag. July, 1896). 

The effect of heating the negative electrode in facilitating the discharge 
through rarefied vases. was described by Hittorf in 1884 (^ Ann. der 
Physik,” Vol. XXL. p. 90). and the unilateral conductivity of such a 
space was investigated by Elster and Geitel in 1889 and by Goldstein 
in 1885; but it is perfectly untruthful and incorrect to represent either 
Edison or Elster and Geitel as having " discovered the vacuum valve " 
in the sense that they applied a glow lamp with a plate in the bulb to 
rectify high-frequency oscillations or for use as a receiving detector in 
wireless telegraphy. 

That this is not an obvious application or use of the said device is 
made clearly evident by the fact that the British, United States and 
German Patent Oftices granted me immediately patents for this invention 
prior to any use of it bv Dr. Lee de Forest. 

On November 16, 1904, I applied for a British patent No. 24,850 
(1904) for this invention, and on April 19, 1905, for a United States patent 
No. 803,684, and on May 6, 1905, for a German patent No. 186,084, all 
in due course granted as from November, 1904. 

I communicated my invention and transferred my patents to Mar- 

coni's Wireless Telegraph Co., who are my assigns in these inventions. 
R I also made and supplied numerous specimens of this oscillation valve 
to Mr. Marconi in the early part of 1905, and he used it with a telephone 
as a detector in wireless telegraphy during 1905. I also published 
descriptions of it in various places (see " Proc." Roy. Soc., London, 
February 9, 1905: * Proc." Phys. Soc., Lond.. March, 1906; * Tech- 
nies,” April, 1905), and in my book, “ Principles of Electric Wave 
Telegraphy.” Ist ed., May, 1906. 1t was, therefore. described, used and 
patented as a receiver for wireless telegraphy, and referred to by Mr. 
Marconi and many others as the Fleming oscillation valve. 

It was not an obvious application of anv invention of Edison or Elster 

and Geitel, and this is proved by the immediate grant of U.S.A. and 
German patents to me for the use of an incandescence electric lamp 
having a plate sealed into the bulb, as a detector for wireless telegraphy 
and rectifier of electric oscillations. 
P Now, when all this was done Dr. Lee de Forest came into the field. 
He became acquainted in 1905 with this invention through my Royal 
Society Paper, and I have in my possession a letter from a gentleman 
who was his (Dr. Lee de Forest/s) assistant at that time, giving me some 
interesting information on this matter. 

In December, 1905, he applied for a U.S.A. patent No. 823,402. where 
on p. 3 he mentions this oscillation valve described by me. Then in 
October, 1906, he read a Paper before the American Institute of Elec- 
trical Engineers, in which he described what he called a new receiver, 
and christened it an audion. With astonishing unfairness he endea- 
voured to minimise as much as possible all 1 had done in the previous 
two vcars, and tried (as he always has done) to refer back my invention 
to Elster and Geitel and others, and to represent himself as the inventor 
of something quite new. 

b» Anyone who will look at the diagrams in my books, Papers and patents 
will see that all he had done was to use an electric incandescence lamp 
with a plate or two plates in the bulb, and with a telephone having in 
circuit a boosting voltage as detector of the rectified oscillations. Long 
before this date Mr. Marconi had used my valve with a telephone in much 
the same manner. Whether there is one plate or two in the bulb, the 
instrument operates in virtue of the unsymmetrical conductivity of 
jonised gases, the ions being produced by, or liberated from, the incan- 
descent filament. No matter what elaborate or ingenious explanations 
of his own modifications of my valve Dr. de Forest may advance, he 
cannot alter the fact that prior to his use or mention of this appliance I 
had patented and used in wireless telegraphy a glow lamp or bulb con- 
taining rarctied air ionised by a hot filament and an insulated plate 
carried as a third terminal as a means of detecting and rectifying the 
fecble electric oscillations used in wireless telegraphy. 

^ No man with any sense of fairness or justice, and having before him 
the specifications, Papers and books published by me prior to October, 
1906, would go out of his way to depreciate or minimise the prior inven- 
tions of another worker as Dr. Lee de Forest has repeatedly done. 

From private information I have received, 1 am firmly convinced that 
the idea of using a glow lamp having a plate or plates scaled into the bulb 
(call if it vou like an Edison invention) never entered the head of Dr. Lee 
de Forest until afterthe had become acquainted with my Paper on the 
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subject read to the Royal "Nociety on February 9, 1905, and that only | 
nfter that knowledge did he set to work on the subject, and by giving 


a different name to the device there described by me endeavoured to 
appear as the first and true inventor of it. In the Paper or address he 
has read before the Institute of Radio Engineers he speaks of efforts to 
v confuse’? my invention which he describes as a ` valve tube” (a 
name by which it has never been known), with his own modifications. 
l am quite content to appeal to the sense of fairness of any reader who 


me prior to October 1906, in comparison with the Papers and specifica- 
tions published by Dr. Lee de Forest since that date. His modifications 
may or may not amount to definite improvements, but my resentment 
js aroused, not by what he has done in possible improvements on my 
invention, but by his unfairness and want of generosity in not acknow- 
ledging the pioneer work done by me in advance of his own. If he 
desires an unbiassed opinion on this point, I refer him to the Editorial 
remarks on p. 274 of THE ELECTRICIAN for November 21st last.—I 


am, &c., 
University College, London, Dec. 1. J. A. FLEMING. 


PHYSICAL AND CHEMICAL DATA ON DRY CELIS 
AND DRY CELL MATERIAL.* 


BY C. HAMBUECHEN AND O. E. RUHOFF. 


In the discussion of a Paper on “ Dry Batteries " presented re- 
cently before the Faraday Society, it was stated as noteworthy 
that the best of American cells are inferior to the best British types. 
Without going into the justice of this assertion, perhaps a presenta- 
tion of some of the characteristics of typical American dry cells may 
be appropriate at this time. In presenting this Paper the writers 
are indebted to the courtesy of the Northern Chemical Engineering 
Laboratories and the French Battery & Carbon Co., of Madison, 
Wisconsin, for permission to publish the following data obtained 
through a comparative study of various typical American cells. 

À nearly standard method of construction appears to prevail in 
America. The anode is a cylinder of sheet zinc, which serves also as 
the container. The electrolyte is a solution of zinc chloride and 
ammonium chloride held in a layer of absorbent material, usually 
paper, lying next to the zinc, and separating it completely from the 
cathode. The cathode consists of a carbon pencil surrounded by a 
granular mixture of manganese dioxide, carbon and ammonium 
chloride. Graphite is also a common ingredient. This granular mix- 
ture is saturated with electrolyte containing ammonium chloride aud 
zinc chloride in solution. The chemical inspection of dry cell materials 
should include a determination of the purity of these materials, 
especially as regards the presence or absence of quantities of useles 
inert substances, so as to indicate the percentage of the materials on 
which depend the usefulness of the cells. In addition to this, tests 
should also be made for comparatively small quantities of such 
impurities as exert an actively injurious effect upon the cell. The 
physical properties of some of the materials are of quite as greit 
importance as are the chemical ones. One of the most important 
of these is the conductivity of the crushed carbon and graphite, a 
that of the mixtures of these materials with manganese dioxide. 
The conductivities of crushed carbon and graphite depend upon the 
raw materials used in their manufacture, the conditions of bet 
treatment used, and the size of the granules in the compo 
Battery carbon may be prepared from petroleum coke, retort càroon, 
or coke made from soft coal. The graphite which is used may be 
either a natural product or that manufactured by electric furnace 
methods. Crushed carbon and graphite may also be prepared irom 
used furnace electrodes, or from worn-out electrodes from electrolyte 
processes, 

For the determination of the conductivities of crushed material 
and mixtures an apparatus especially devised for the purpose wa 
used. The material to be tested is placed in a porcelain tube 2 1n. 
long and lin. inside diameter. The bottom of the tube is closed 
during the test by a removable graphite plug, and the tube is fill 
flush with the material to be tested. The tube is placed in an up- 
right position and another graphite plug inserted at the top upon 
which a pressure of 15 Ib. is exerted by means of a suitably arranged 
lever and weight. A current of ] ampere is passed, the graphite 
plugs serving to make connection to the column of granular material. 
The circuit includes an ammeter and a variable external resistance. 
The drop in voltage between the graphite plugs is measured by volt- 
meter. This same testing apparatus is also arranged to test the con- 
ductivity and breaking strength of carbon pencils. A number of 
samples of crushed graphite and carbon as supplied by various 
manufacturers and made by various processes have been tested is 
conductivity. For graphite there have been obtained reading? 
varying between 0-071 and 0-411 ohm and for carbon between 0-183 
and 0-637 ohm per linear inch of a column 1 in. in diameter. equaling 
resistivities of 0-14 to 0-82 ohm for graphite and 0-37 to 1-27 ohm for 
carbon, per cubic centimetre. The minimum readings in each cave 
represent a very high grade of material, while the maximum ones 
indicate materials which are practically useless for most battery PUT 
poses. Most of the samples of carbon tested have been crushed 60 8° 


* Abstract of a Paper read before the American Electrochemica! 
Society. 
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to pass through about a 20 mesh screen while the samples of graphite 
will[usually pass through a 100 mesh screen. In comparison with 
carbon and graphite, the other insoluble ingredient of pulverised 
dry-battery filler—manganese dioxide—-has a very low conductivity, 
80 that as far as the final conductivity of the whole mixture is con- 
cerned, the manganese dioxide may be considered as practically a 
non-conductor. It follows, therefore, that the higher the proportion 
of MnO, in;the depolarising mixture, as compared with the conduct- 
ing ingredients, the higher will be its resistance, presuming, of course, 
that the size of granules in the composition and the quality of mate- 
rials remains the same. The curves plotted on the accompanying 
chart indicate in a general way how the conductivities change with 
variations in the proportions of conductive to non- -conductive 
materials, and with variations of the size of granules in the composi- 
tionJfor the same proportions by weight. Variations in the con- 
ductivity of 10 to several hundred per cent. can be brought about by 
varying the size of granules in the composition of a mixture, with no 
change in the proportion by weight of the several ingredients. 


M 
e | E E A 


Resistance, Ohms per in. cf Cylinder 1 in. d'am. 


0 
70 60 90 40 30 20 19 0 
Paris Carton. 
0 10 20 83 40 50 60 70 


Parts Manganese. 


B=Coarse manganese and coarse carbon. 


A=Coarse manvanese and fine carbon. 
E=D 


C Fine mangatese and coarse carbon, D--C with 8'5 parts ZnCl, solution 
with 7*5 parts sal, 

Four of the typical brands of cells investigated and concerning 
which data are given in the tables are designated by the letters 
A, B, C and D. It will be noted from the tables that there is com- 
paratively little variation in the composition of these several makes 
of batteries. Perhaps one reason for this is the strong demand of 
the American market for a low-priced cell, compliance with which 
places narrow limits on the manufacturer in indulging any desire 
he may have to improve the quality of the battery by using more 
expensive materials, or by devising a more complicated structure. 

Table I. shows the weights, dimensions and physical properties 
of several types of batteries. The size of granules in the com- 
position and the percentage of MnO, on the several sizes of the 
washed and dried mixtures is shown in Table If. and III. In general, 
it seems that an increase of MnO, in the coarser sizes will reduce the 
internal resistance of the battery. On the other hand there are 


‘Table I 


1:50 | L57 155 150 


Voltage of cell ......................... esses esee. 
Amperes on short-circuit (flash test) ......... 33 . 33 | 32 30 
Weight of cell. grammes ........................ 980 932 984 942 
Weight of moist depolarising mixture, grms. | 642 | 045 | 576 — STA 
Weight of paper lining, wet, grammes ...... , 6l 71 e | 72 
Diameter of carbon pencil, inches ............ p d dl ! 0-75 
Weight of zinc, grammes. nosece M7 l0 | 132 |. 151 
Resistance, in ohms, of s polarising mixture | 
per linear inch of a l in. column ......... 0-94 1:69 : 1-90 | 0-86 
Resistance, in ohms, of depolarising mixture : | 
per cubic centimetre (resistivity) ......... (1-84 | 3-31 m 72 169 
| 1-7 | 1-5 1-6 


Relative coherence of de polarising mixture | 1-9 


—— 


Table le 1I. —Screen n Analysis of W "y and. Dried ted Depolarising Mictures 


SDN | C Dn 

On 20 mesh (8 openings percm.), per cent | L3: 05 
9° 4 99 (16 » » , 5» 20-0 29-0 
?» 9 (24 99 »* ) x) 10-5 i 12-0 
» 80 LE (32 LET LE ) » 7:0 , 3:3 
99 100 ^» (40 , ,» ) »5 28-8 12-0 
150 ad (60 99 » )^ » 8: 5 4- 5 

24-2 38 7 


Through 150 m (60 2 » ) ” 


Table II. .— Percentage of . M nO, in Various Sizes, 


la IB CÒD 
On 20 and 40 mesh .................. ere 749| 71-5: 82-5. 60-3 
53-8! 61-6 46:3 45-9 


s 60 oe: BO Is uda exem ccopseweseus velt ba 
» 100 "aene: 45-2 38-3 | 27-1! 41-8 
» 150 — — G | 44-4| 37-0. 30-8| 38-1 
Through 150 HENCE NEU ERR 31.3| 383 50.2, 31-7 


—— —M—— MM ——MÓ———M———————————— ————— — 
. 
4 


Grammes NH,(1 in papers, per cell. ............... 10-1 13-4 12:3 | 12-3 
2 NH, Clin mixture , — .....2..- 36.2 42-6 25:1 | 30-4 
25 NH,Cl, total di Saane Ri 46-3 PED TU id 4 | 42-8 
ZnCl, in papers jx o. E MRRARSMSE NE 7-0 9-7 | 8-9 
" ZnCl, in mixture aL ree 13-8 | ios 15- 8 i155 
» ZnCl., total M hist ua ss 208 17. 25:5 | 24-4 


indications that an increase on the proportion of very finely divided 
manganese dioxide results in greater depolarising power per unit 
weight of the MnO,. 

Table IV. shows the quantities of zinc chloride and ammonium 
chloride present in the solution held in the Paper and in the solution 
with which the depolarising mixture is moistened. The quantity of 
water present in a No. 6 dry cell varies somewhat for different makes. 
The lower and upper limits are about 60 and 90 grammes. Other 
things being equal, a better cell probably results from approaching 
the latter figure rather than from too close an approach of the former. 
Measurements of the conductivity of the mixtures were made 
directly upon the depolarising material as removed from the batteries, 
but previous to making the test all of the mixtures were passed through 
a 10 mesh screen. The internal resistance of the battery depends, 
naturally, not only on the conductivity of the mixture, but also the 
tightness with which it has been compressed in filling the cell. 
Additional factors influencing the internal resistance that will 
result from any given mixture are the weight per unit volume of 
battery space and also the manner in which the packing is performed. 
» The remaining common ingredient of dry cells is the least costly 
of all but it is nev ertheless of considerable importance. This is the 
air occupying the ** void " spaces in the depolarising mixture— that 
is, space not occupied by water, salts, carbon, graphite or manganese 
The volume of voids varies from about 3 cubic cm. to 


dioxide. 
15 cubic cm. All the data given uae: reference to a standard 
“ No. 6 " cell, the dimensions of which are 2-5 in. by 6 in. 


CUTTING POWER OF LATHE-TURNING TOOLS.* 


BY PROF. W. RIPPER AND G. W. BURLEY. 


The question of the definite measure of the output of work, or of 
the removal of material, of which lathe-tools are capable, is one about 
which there is very little information readily available; and it is 
for the purpose of determining the behaviour of cutting tools over a 
fairly wide series of working conditions, and of deducing therefrom 
some practical results, that the experiments in the Paper have been 
undertaken. The object of the tests includes the determination of 
the way in which the output, of both high-speed and ordinary carbon- 
steel tools, is affected by such elements as the speed of cutting, the 
depth of the cut, the feed of the tool per revolution of the work, the 
shape of the nose of the tool, and the physical properties of the metal 
upon which the cutting tool is acting. In particular, the question 
of the association of a high speed and a light cut versus the associa- 
tion of a low speed and a heavy cut received. consideration with a 
view to finding the relation of these two factors to maximum output. 
Further points were to determine whether the above relationships 
are on the whole as regular and uniform as they may reasonably be 
expected to be when the conditions of the tests are approximately 
uniform ; or whether they are irregular and erratic as they have 
sometimes been reported to be; also whether the usual workshop 
notions as to the durability of tools at varying cutting speeds are 
confirmed by careful experiment. 

Two classes of tools are tested, ordinary carbon-steel tools and 
high-speed steel tools. The method adopted in testing these tools 
involves a microscopic examination of the cutting edge to see to 
what extent the edge has been dulled or blunted by the test. The 
"unit" or "standard wear” adopted is 0-005 in., as this is 
found to be about the average amount of blunting, which is usually 
allowed on the tools before resharpening. Representative curves 
showing the relation between the wear of the cutting edge and the 


* Abstract of a Paper read before the Institution of Mechanical 


Engineers. 
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duration of test are given, also between the cutting speed and dura- 
tion to produce standard bluntness. 

From these and other tests the authors arrives at the following 
conclusions for carbon-steel tools: Blunting of the cutting edge 
develops more rapidly at high speeds than at low speeds, given the 
same area of cut, and the same shape of nose of tool. The durability 
of carbon-steel tools is in all cases some function of the reciprocal of 
the cutting speed, in other words, the higher the cutting speed the 
shorter the durability of the tool, and vice versa. Assuming a stan- 
dard amount of bluntness of 0-005 in. the cutting speed to produce 
this bluntness is inversely proportional to the fifth root of the dura- 
tion or life of the tool for durations between 10 and 100 minutes for 
any given area of cut, or conversely the life of the tool is inversely 
proportional to the fifth power of the cutting speed. This law does 
not hold good for durations which are external to these limits. The 
cutting speed duration curve beyond the point representing a dura- 
tion of 100 minutes tends to become hofizontal, this suggesting that 
there is, in each case, a detinite cutting speed below which the tool 
would last practically an indefinite length of time. For a standard 
tool life of 60 minutes and a standard amount of bluntness of 0-005 in. 
as determined by means of the microscope, high cutting speeds are 
invariably associated with light cuts, and low cutting speeds with 
heavy cuts. The associated cutting speed for a given area of cut is 
not influenced by the manner in which the area of cut is made up— 
that is, the influence of the depth of the cut upon the associated cut- 
ting speed is exactly the same as that of the feed. This applies only 
to carbon-steel tools with which cuts of small area only are possible ; 
with high speed steel tools this condition does not apply. The asso- 
ciated cutting speed is not reduced or increased in the same ratio as 
the area of cut may be increased or reduced. The associated cutting 
speed for any area of cut depends upon the hardness of the metal 
which is being machined, a high speed being associated with a low 
degree of hardness or vice versà. For a given area of cut with its 
associated cutting speed. the output of the tool acting on steels of 
various qualities is roughly inversely proportional to the tensile 
strength of the respective materials being machined. A tool working 
at a low speed with its associated area of cut will remove far more 
material under standard conditions in an hour than one which is 
working at a high speed with its associated area of cut. -A tool with 
a long cutting edge has a longer life (under similar conditions of area 
of cut, cutting speed, and hardness of metal being machined) than 
one which has a short cutting edge. 

From tests on high speed tools the following conclusions are given: 
The breaking-down point of a high-speed tool is usually well detined, 
it being indicated by a more or less sudden refusal on the part of the 
tool to eut, accompanied by a polishing of the surface of the work 
due to collapse by fusion at the cutting edge. The durability of 
high-speed steel tools is in all cases some function of the reciprocal of 
the cutting speed, in other words, the higher the cutting speed the 
shorter the durability, and vice versa. For a reasonable working 
duration or life of a tool (sav, 60 minutes as a standard) high-cutting 
speeds are invariably associated with lights cuts, and low-cutting 
speeds with heavy cuts; that is, high-cutting speeds and heavy cuts 
do not co-exist. The cutting speed, which is associated with a given 
area of cut to permit of a given or standard life of tool, depends upon 
the relation between the depth of the eut and the feed per revolution, 
so that there is a definite " associated " cutting speed for any area 
of cut for each of the wavs in which the depth and feed are combined 
to form the area. If the area of the cut is kept constant, a higher 
associated cutting speed is obtainable when the cut is deep and the 
feed fine, than when the cut is shallow and the feed coarse. A tool 
working at a low-cutting speed with its associated depth-feed com- 
bination will accomplish a greater output in the standard life of the 
tool than will a tool which is working at a high-cutting speed with its 
associated depth-feed combination. For maximum tool output the 
area of the eut emploved is the maximum which the tool will stand 
without fracture, with the depth of cut a large factor and the asso- 
ciated cutting speed correspondingly low. The associated cutting 
speed for any depth-feed combination depends upon the quality of the 
material which is being operated upon, a high cutting speed being 
associated with a low degree of hardness, and vice versi. A tool 
with a long cutting edge has a longer life (under similar conditions of 
depth of cut, feed per revolution, cutting speed, and tensile strength 
of the metal being machined) than one which has a short cutting edge. 
The number of cubic inches removed per net horse-power hour is 
practically a constant quantity for each quality of material turned 
when the tools work under the standard conditions, whatever the 
area of the cut or depth-feed combination. There is, therefore, no 
economy in energy consumption to be gained by using high or low- 
cutting speeds, or light or heavy cuts, provided that the tools work 

under standard associated conditions of speed and cut. There is, 
however, an economy in time consumption to be gained by using low- 
cutting speeds and the heavy cuts associated with them. 


M THE ELECTRIC VEHICLE COMMITTEE. 


The second meeting of the Electric Vehicle Committee of the Incor- 
porated Municipal Electrical Association was held at the Institution 
of Electrical Engineers on Nov. 14. The members of the committee 
are as follows: Mr. R. A. Chattock, city electrical engineer, Birming. 
ham (chairman) ; Mr. F. Ayton, engineer and manager. Corporation 
Electric Supply and Tramways Depts., Ipswich (hon. secretary); Mr. 
A. C. Cramb, borough electrical engineer. Croydon ; Mr. J. Christie, 
borough electrical engineer, Brighton ; Mr. J. E. Edgcome, borough 
electrical engineer, Kingston-on-Thames ; Mr. H. Faraday Proctor, 
citv electrical engineer. Bristol (hon. secretary of the I.M. E. A.) ; Mr. 
A. H. Seabrook, general manager, St. Marylebone Council Electric 
Supply Dept. The above are the I.M.E.A. members of the com- 
mittee. The following are co-opted members. Mr. F. E. Gripper. 
Edmundsons' Electricity Corporation (representing the Provincial 
Electric Supply Companies) ; Mr. E. S. Jacob, Tudor Accumulator 
Co., and Mr. W. S. Naylor, Chorlide Electrical Storage Co., (repre- 
senting the accumulator section B.E. A.M.A.); Mr. J. F. Monnot, 
representing Arrol-Johnston Ltd.) and Mr. R. E. Mossay, Llovd 
Electric Cars (representing makers of electric vehicles) and Mr. 
W. H. L. Watson, Edison Accumulators (Ltd.). 

At the request of one of the principal power companies, an invita- 
tion to nominate a representative to the committee has been sent to 
the Association of Electric Power Companies. A similar invitation 
has been sent to the Electrical Contractors' Association which has 
appointed Mr. W. R. Rawlings for this purpose. It was felt desirable 
to have on the committee a representative of the manufacturer of 
electric motors as well as one for the manufacturers of switchgear. 
Accordingly the B. E. A. 4. A. have been asked to appoint a member 
for each of these sections of the industry. When all these additional 
members have been appointed, it will mean that every section of the 
industry is represented on the committee, with the exception of the 
London Electric Supply Companies, who have declined the invitation 
which was sent to them. Replies declining the invitation were also 
recived from the Roval Automobile Club and the Automobile Associa- 
tion and Motor Union. As representing the F.R.A.M. Co.. Mr. 
Conway Jenkins has been elected to the committee, The present 
members of the committee will hold office until Dec. 31. 1914. Two 
sub-committee have been appointed, viz. the technical sub-com- 
mittee and the Commercial Sub-Committee. To the first has been 
referred the matter of the adoption of a standard plug. This matter 
will be taken in hand as soon as the drawings of the revised standard 
plug in use in America come to hand from the Electric Vehicle Associa- 
tion with which the committee is now affiliated through the member- 
ship of its hon. secretary. The matter of obtaining specially fayour- 
able rates for the insurance of electric vehicles has been taken in hand. 
and it is probable that some definite decision will be come to by te 
companies within the next six months or so. The matter of tet 
for charging vehicle batteries is being taken in hand by the commer 
cial sub-ocmmittee and, in this connection, it is proposed to aram" 
if possible. a conference between the committee and the represent* 
tives of the London Electric Supply Companies, The commer 
sub-committee is also taking in hand the matter of publicity work 


UNGERSERLGRUEUOGENZCU ET EI 


“Electrical Equipment of Gasoline Automobiles.’’—I0 3 
Paper on this subject recently read before the American Insti- 
tute of Electrical Engineers by Mr. F. Conrad, the relative 
merits of various ignition devices are discussed and the use I 
advocated of an induction coil operating from a constant 
potential circuit in connection with a device which will limt 
the current at low speeds and still permit sufficient current to 
flow at the higher speeds. A variable-contact device 18 used to 
operate the coil at its most efficient point and this eliminates to 
a considerable extent the necessitv of manual control of the 
firing point. This ignition system ‘produces a spark no matter 
how slowly the engine is turned over, thus lending itself paf- 
ticularlv to electric motor starting. A lighting generator for 
use on automobiles should be capable of supplving current 
equivalent to the average lamp load, when the car is running at 
a speed of 15 miles per hour. The method of regulation advo- 
cated is a demagnetising series coil in the battery circuit, thus 
maintaining constant charging current. The lighting circuit 18 
so connected that the current to the lamps will not pass throug 
the series coil, thus tending to maintain a constant charging 
current independent of the lamp load. For starting purposes 
a starter separate from the lighting set is advocated and !!$ 
characteristics are discussed. 
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Number. 


of this country. 


THE GIFTS OF PROMETHEUS. 


It is under this title that * The Times " publishes an 


‘interesting leading article which acts as a sort of introduc- 


tion to and summary of its much more imposing Fuel 
The publication of this number is, we feel, most 
opportune, for no one at the present time, certainly no 
engineer, will deny that the subject of fuel must always 


> 
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di offices is by gas," and so on ad nauseam. Now, we have 
| often said that every opportunity should be seized for pushing 


the domestic electric idea, and here is a splendid oppor- 
tunity thrown away. The more we des the matter the 
more we feel that the electrical industry might have shown 
what it could do, and that it has lost irreparably by failing 
to have an adequate publicity in this issue of “ The Times ”, 

This is emphasised by the fact that many of the diffi- 
culties which are at present troubling the fuel industry could 


be one of the greatest importance to civilisation, and | be solved, or at any rate facilitated, by the use of elec- 


of even more particular importance to the vested 
“ The ‘Times " is therefore rendering 


a service in following up its former special issues on 


various industrial subjects with one on that commodity 
upon which all industry depends. 


Our own interest in this 


subject is profound, and we therefore turned with the expecta- 
tion of a pleasant hour or so to the perusal of this number. 


.Nor were we altogether disappointed. Neither were we 
‘by any means altogether satisfied. For there are numerous 


special articles dealing with the many phases of the coal, 
gas and oil science and industry, all of which can be read 


-with profit by the specialist, though they are, of course, 


written for a wider public. But except in an incidental way, 
there is throughout this issue no mention of electricity as a 
“fuel,” in spite of ine great part it is playing and the greater 
part it will play in the solution of many problems in fuel 
utilisation. Indeed, electricity is not dealt with, though 
electricity is the modern domestic fuel. 

Now, how is tli omission to be explained ? Some there 
imay be who will have us turn, to Webster, where fuel is 


tricity. Something has been done with waste gases and by 
using better methods of combustion, but the problem will 
not be solved until its domestic side is tackled. The open - 
fire grate and the gas fire must go, and with them one of 
the most inefficient and dirty methods of producing heat. 
Other methods, better in every way, are at hand, waiting 
to be used, and to urge their employment should be one of 
the most urgent duties of the electrical engineer. 

The old Greek myth of the gift of fireto mortals 1s worth 
study and reflection even in these modern days. In bring- 
ing fire from Olympus, PRoMETHEUS robbed the gods of one 
of their most cherished possessions, but raised mortals 
nearer to the position of heavenly denizens. For this he 
was justly punished ; but, since “ all arts came to mortals 
from PROMETHEUS,” and without fire the fuel stores of all 
countries would have been useless, he is justly honoured 
on earth. On the other hand, electricity was not stolen 
but given freely by the gods, and should, therefore, be the 
more highly honoured, as having been bestowed by ZEvs 


himself. 
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PARLIAMENTARY NOTICES. 


We conclude this week our particulars of the notices of applications for 
provisional orders and bills relating to electricity supply, traction, &c. :— 


ELECTRIC LiGHTriNG PROVISIONAL ORDERS. 


Ayr Corporation (extension to Prestwick). Edinburgh Corporation 
(extension to Cramond, Corstorphine, Colinton, &e.), Harwich Cor- 
p Kingston-upon Hull Corporation (extension to Sutton in 
culcoates rural district), Leeds Corporation (extension to Roundhay). 
York Corporation (extension to certain parishes in rural districts of 
Easingwold. Flaxton, Great Ouseburn. Tadcaster, Bisopthorpe and 
Escrick). Gellygaer, Llanfairfechan, Lurgan, Newton-iu- Maker[ield. Skeq- 
ness, Slaithwaite, Thorburn and West Bridgford Urban Councils; Watford 
Urban Council (extension to Bushey and Aldenham) Wombwell, 
Wath-upon- Dearne, Bolton-upon-Dearne and Thurnscoe Urban Councils 
(for Dearne Valley), Ystradgynlais Rural Council. Colne Valley Electric 
Supply Co. (for Rickmansworth and Chorley Wood), Farnham Gas d 
Electricity Co. (extension to Frensham), Lancashire Electric Power Co. (for 
Chorley), Ledbury Electric Supply Co. (for Ledbury and district), Oulton 
Broad Electricity Co. (for Oulton Broad and district), Llunidloes Electric 
Lighting Co. (to give supply of electricity in bulk to York Town and 
Blackwater Gas Co.), South Wales Electrical Power Distribution Co. (for 
Cowbridge and Penybont, and for Abercarn), Whitstable Electric Co. 
(for Whitstable), Mr. G. Allom (for Banstead, Walton-on-the-Hill, and 
Kingswood and district), Mr. F. H. Edwards (for Feltham and district, 
Tenby, Warminster, Ruthin, and Bradford-on-Avon). the Ho». W. H. M. 
Pearson and Messrs. B. E. G. Bailey & T. Stallibrass (for Midhurst and 
district), Petters (Lid.) (for Yeovil), Mr. James Duncan (for Aboyne, for 


Ballater and for Ellon). 
ErEcTRICTY SvPPLY Birrs. 


Wimbledon Corporation seek powers to supply electrical fittings, to 
attach brackets to buildings, to make provision in regard to defective 
meters and overhead electric wires, to construct sub-stations. &c. 

Chiswick Urban Council seek. powers to purchase the undertaking of 
the Chiswick Electricity Supply Corpn., to generate and supply electricity, 
to amend Brentford Electric Lighting Order, 1905, to supply electrical 
fittings, to attach brackets to buildings, to make provision as to defective 
meters, &c. 

The Alliance & Dublin Consumers Gas Co. are promoting a Bill to 
authorise the establishment of an electricity supply undertaking and to 
confer powers for the supply of electricity in Blackrock, Kingstown and 
Dalkey, and to enter into agreements with local authorities, com paries, 
&c. 

Traction Biu. 

In the Bill of the Trustces of the Clyde Navigation power is sought to 

construct dock tramways, Kc. . 


TRAMWAY PROVISIONAL ORDERS. 


Tramway orders are being applied for by .fberdeen Corporation (ex- 
tensions, &c., including use of trolley and motor omnibuses). Glasgow 
Corporation (to construct additional tramways, &c.), and Rotherham 
Corporation (extensions), and by the Western Valleys (Mon.) Rail-less 
Electric Traction Co, (to extend authorised routes for trolley vehicles in 


Abertillery, &c.). 


LEGAL INTELLIGENCE. 


Ga 
d XL. Electric Co. v. Aron. 


Mr. Justice Neville heard this action on Thursday last. 

Mr. Monirz (for plaintiffs) said the company was seeking to restrain 
defendant, a director who had assigned his patents to the company. from 
doing such acts as would prevent the patents becoming effective. An 
interim injunction had been granted restraining defendant from prevent- 
ing the protection being obtained, and requiring him to do all things 
necessary to carry out his agreement with the company, and it was now 
asked that the injunction should be made perpetual. 

DEFENDANT, who appeared in person, said that under the agreement 
the company was to supply the necessary money to complete the pro- 
tection, and that they had not done. 

Mr. Moritz replied. that the company had always been ready and 
willing to pay all expenses under the contract. : 

His LorpsniP said whatever defendant's rights might be under the 
counterclaim, there seemed to be no defence to the action. 

DrErENDANT said he was counterclaiming for arrears of salary, damages 
for breach of agreement, wrongful dismissal, and £240 money lent. He 
pleaded the breach of the agreement. and he contended that that was a 
good answer to the claim for specific performance. 

It was eventually agreed that on the company undertaking to pav all 
the costs incidental to the carrying out of the agreement and to make 
no further claim upon defendant in respect to anything up to that time, 
there should be an order on defendant to do all thnys necessary. for 


carrving out the ayrecnient. 


T. Speake v. J. Stringer & Son. 


At Blackburn County Court, on Monday, before Judge Sturges, Thos. 
Speake, electrical engineer, claimed £3. 5s. from defendants as damages: 
for breach of warranty on the sale of a gas engine. Plaintiff stated that 
he purchased the engine (a secondhand one) from defendants for £9, and 
their salesman guaranteed that it was as " good as new in every way " 
and in good running order. When fixed it was found that the water 
jacket had a crack in it. 

The defence was that defendants did not give a warranty. It was. 
stated on the invoice that the gas engine was purchased " as seen." 
Judgment was given for plaintiff for the amount claimed. . 


Rex v. Islington Assessment Committee ; ex parte London County: 
Council.. 

On Tuesday a Divisional Court (Justices Bray and Lush) heard lega! 
arguments in the rule nisi obtained by the London County Council for 
a mandamus to the Islington Assessment Committee under sec. 47 of the 
Valuation (Metropolis) Act, 1869, to appoint a valuer to make a pro- 
visional valuation list showing the reduction in the ratable value of the 
L.C.C. tramways in the Borough of Islington owing to the competition 


of motor omnibuses. 

In giving judgment, Mr. Justice Bray held that sec. 47 referred to an 
increase or reduction during the year in which the requisition was made,- 
and did not mean an increase or reduction from the amount appearing 
in the quinquennial valuation list. He also held that the reduction in 
value in the present case was of a permanent nature, and was, therefore. 
within the section, and that when the Assessment Committee decided 
as they did they decided a question of law and not of fact. 

Mr. Justice Lush concurred, and the rule was made absolute. 


—A 


Sturtevant Engineering Co. v. Geo. Rowney & Co. 

In the Lord Mayor's Court last week. before Assistant Judge Jackson 
and a jury, plaintiffs sued for 10 guineas for services rendered in making 
a re port upon certain dust-exhausting plant which had been damaged by 
fire at defendants’ factory. Plaintiffs’ case was that in July last they’ 
received a communication from defendants asking them to estimate for 
replacing certain plant. An engineer surveyed the damage and made a 
report, plaintiffs thep sending in an estimate. Afterwards plaintiffs were 
informed that the tire insurance people had arranged the matter, and then 
plaintitfs sent in an account for the services rendered. 

Defendants pleaded that plaintiffs agreed to send in an estimate. If 
the estimate had been the lowest, it would have been accepted. It was 
not usual for an estimate given under such conditions to be paid for. 
Although defendants had never agreed to pay anything, they had alway> 
been ready to pay something reasonable. NA ' 

The jury found a verdict for plaintiffs for 10 guineas, and jud ment wes 
entered for this amount. with costs. 

RTT MCN TEE 
Damaging an Electricity Supply Sub-station. 

At Westminster Police Court last week two students, Angus McCallum 
and Guy W. Elkington, were again charged on remand with being 4 
cerned (with others) in damaging telephones and fittings at the Art 
Hall sub-station of the Kensington & Knightsbridge Electric Liting 
Co. The charge was, however, withdrawn on payment of the damat. 


A 
BUSINESS NOTICES. 
The telephone numher of Morris & Lister (London) (Ltd.) is now 
Victoria 7844. 


Messrs. Krupka & Jacoby have appointed Messrs, Andrews & Co 
1984, St. Vincent-street, Glasgow, as their agents in Scotland. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of creditors of the Sun Power Co. ( Eastern Hemisphe rel 
Ltd.. will be held on Dec, 5 at Friars House. New Broad.street- 
London, E.C. 

A meeting of creditors of Warren Beattie & Co. (Ltd. ) (in vol. liq.) 
will be held on Dec. 10 at the oftices of Mr. F. J. Forster. Albert- 
chambers, Albert-road. Middlesbrough. 

Wellington Moncur. electrical engineer, &c.. 22, Forth-street. and 
21, Gilmore- place, Edinburgh, will be examined at the Sheriff Court 
House. George IV. Bridge, Edin burgh, on Dec. 18. 

Claims against John Dale Nixon, electrical and mechanical engi- 
neer. 65. Mill-street. Crewe. are to be sent by Dec. 18 to Mr. F. T. 
Holcomb, King-street, Newcastle, Statfs, | 

Claims against Ozonair (Ltd.) are to be sent by December 31 e 
Mr. T. S. Wederall, Balfour House. Finsbury-pavement, London. F-¢- 

Deed of Assignment. --A deed of assignment was executedfon May 
. TIE : ' E 
3l. 1:13. by Harry John Jarrett, electrician, High-street. Reigate- 
and claims are to be sent to Mr. G. E. Cortield. Balfour House. Fit 
bury-pavement, E.C, by Dec, 9, 
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Winding-up Petition.—A petition for winding up the Electromobile 
Co. (Ltd.) has been presented by Mr. L. Fletcher, and will be heard in 


-the High Court on Dec. 9. 
ll 


ABAR LLLI ANA! 
= ELECTRICITY SUPPLY. 


2 
ANITA AAA AMA 


EXTENSIONS. 

Bedford.—An inquiry was held last week into the Council's appli- 
-cation for sanction to borrow £10,000 for extensions of the electricity 
undertaking. 

The town clerk (Mr. C. Stimson) and the borough electrical engineer 
'(Mr.!R. W. L. Phillips) gave evidence in support of the application. It 
was stated that £9.930 was required for new steam turbine plant. The 
maximum demand upon the station (1.650 kw.) was reached last week 
and it was anticipated that there would be a demand of 1.800 kw. this 
winter. The capacity of the existing plant was 1.945 kw. 

Bermondsey (London).—The Council are taking up a loan of 
.£4,000 from the L.C.C. for mains and plant. 

Bexley.—Electric supplv mains are to be extended at Blendon. 
The negotiations with Woolwich Electricity Committee for a bulk 
-supply have been abandoned. 

Dartford.—The Urban Council have provisionally accepted tenders 
:for the supply of high-tension plant at a cost of £9.719. 


LI 


DUI 


—— 


ll 


Leeds.——The Corporation have received sanction to borrow £168.000 


for extensions of the electricity supply undertaking. 

London County Council —On Tuesday sanction was given to 
‘Shoreditch Borough Council borrowing £17.226 for their electricity 
.supply undertaking. 


Reigate.— An inquiry was recently held into the application of 


‘the Council for sanction to borrow £1,500 for laying electric cables 
in the Reigate Lodge estate, &c. 

The town clerk (Mr. A. Situ) said it was proposed to adopt public 
electric lighting in the streets, and if the work was carried out now it 
would avoid cutting up the streets at a later date. It was suggested that, 
if granted, they should allocate £100 for transformers, £900 for mains and 
. £500 for services. 
. cent. in the total number of units sold. 

Warrington.—Application is to be made for sanction to borrow 
‘£14,550 for extensions of the plant at the electricity works. 

West Ham.—On Friday last an inquiry was held into the applica- 
'tion of the Corporation for sanction to borrow £21.500 for extensions 
of the electricity undertaking. In the course of the inquiry the 
.amount applied for was increased to slightly over £30.000. 


GENERAL. 

Chiswick.—At the last meeting of the Council the proposal to 
promote a Bill-for the acquisition of the undertaking of the Chiswick 
Electricity Supply Corpn. provoked a lengthy discussion, and 
ultimately a motion to proceed with the Bill was carried by 10 votes 


to 7. 

Dundee.— The city electrical engineer (Mr. H. Richardson) has 
reported to the Electricity Committee on the recent breakdown 
at the Broughty Ferry station. 

Mr. Richardson reported that in view of the depreciated state of the 
plant generally the cessation of the electricity supply was to a consider- 
able extent inevitable. The battery was absolutely useless, and should 
have been replaced some considerable time ago. Without exception 
every pump in the place was in a very inefficient state, and in the case of 
one of the circulating water pumps it was found tó be in such a bad state 
In all the pumps the details had been 
allowed to deteriorate to a condition the like of which had been rarely 
"witnessed by any of his staff. The condenser was in such a state of in- 
<rustration that it had to be dealt with immediately. ‘There was 
scarcely a valve of any sort in the place which would hold tight, and the 
condition of those taken out for repairs had to be seen to be appreciated. 
As the committee were aware, it was his intention to make Broughty 
Ferry a sub-station. supplied with high-pressure current. but it would be 
at least March before delivery of the necessary machinery could be got 
and the supply between Carolina Port and Broughty Ferry completed. 
He hoped to have struggled along with the present plant without mishap 
until the sub-station had been got into operation. "Phat was what they 
were still doing. but naturallv it would be safer if he could get opportu- 
nities of giving at least a fair overhaul to the existing plant. It should 
also be mentioned that the back of the switchboard was in a state of 
chaos. The state of matters with regard to the cable and distribution 
was little better. The service cable connecting a very large number of 
the houses was far too small. and showed that no provision had been made 
for the certain requirements of the future in a district such as Brought y 
Ferry. The necessary records of any value were conspicuous by their 
absence. He had been for some time past, with the assistance of his 
staff, getting the most necessary records together, and preparing a plan 
showing the exact position of all mains, &c., in Broughty Ferry. What 
had already been seen and reported to him about the condition of the 


During the last year there was an increase of LO per 


mains led him to expect a very considerable amount of trouble when they 
came to change over to the three-wire system. | B 
East Ham.— The Council are recommended to consent to: West 
Ham Council supplying current to a new church in Sebert-road, 
East Ham, as the latter authority's cable is already laid within 
40 yds. of the church. whereas East Ham Council's cable would have 


to be extended about 230 yds. 
Automatic stokers are to be fitted to two boilers. 


Ellon.—Last week the Council decided to support Mr. J. Duncan's 
application for a provisional electric lighting order. 

Ilford.—W'ith reference to the proposed sub-station at Goodmayes 
the electrical engineer (Mr. A. H. Shaw) has been'authorised to inspect 
similar sub-stations recently erected at Southend and to prepare a 
specification of the requisite battery and plant. | 

Irvine. —On Tuesday the Council decided to remit to a committee 
the question of entering into negotiations with Kilmarnock Cor- 


poration for the supply of electricity to the burgh. 


Kingston-on-Thames.— The borough electrical engineer (Mr. J. E. 
Edgcome) has reported to the Lighting Committee on the recent 
failure of the electric supply. 

Mr. EpcGcoxE stated that the failure was due to a comparatively small 
fault developing in one of the Diesel engines, which necessitated the 
shutting down of that portion of the plant at a moment's notice. As a 
consequence, the whole load was thrown upon the other engines and they 
were unable at once to take up the extra load between them. Owing 
to the difticulty of putting further machines in parallel under the circum- 
stances, it was necessary to switch out the feeder cables to put the 
machines in parallel. and then to switch in the feeders again, and that 
operation took up the best part of 10 minutes. In regard to the efficiency 
of the new plant, Mr. Edgcome said the only drawback which he had 
experienced with the Diesel engines, which otherwise had run very satis- 
factorily, was that. in the event of any fault developing, the engine 
affected must be taken out of commission immediately, which gave the 
staff very little opportunity of paralleling further machines to take up 
the load of the engine in which the fault has occurred. It would readily 
be understood that with the Diesel sets, with their 25-ton flywheels, 
giving a speed on the periphery of the wheels of nearly 70 miles per hour 
it was imperative that the engine should be shut down with the least 
possible delay. In order to obviate any similar trouble, he was arranging 
to keep more steam plant in parallel, so that there would be always some 
margin of power actually in parallel to take up a sudden load due to any 
temporary breakdown should it occur on either the steam or oil plant. 


Liverpool.— Application is to be made to the L.G. Board for 
sanction to borrow £10,000 for sub-station equipment. 


London Electricity Supply Works.— At the meeting of the London 
County Council on Tuesday Mr. P. Harris put three questions to 
the chairman of the Electricity Supply Committee as to the notices 
recently given by the County of London Electric Supply Co. to 
promote a Bill to postpone the date of purchase by the London 
County Council of the undertaking of the various electric supply 
companies in London and for other powers in regard to electricity 
supplv. &c. 

In reply the vice-chairman of the Highways Committee (Mr. G. H. HuME) 
said that in January last the committce had before them a memorandum 
fromthe Parliamentary’ Committee on the Romford and District Lighting 
Order, 1913.and the chief engineer and the chief officer of tramwavs re ported 
on the matter, Subsequently, as a result of negotiation, the Council ob- 
tained the insertion in the act confirming the order of a clause providing 
that the powers contained in the London Electric Supply Act, 1908, 
Should, as regards the making of any connection between the area of 
supply specificd in the order or any generating station authorised to be 


erected under the order. and any area or station of any unauthorised 


undertaker or companies specified in the Act of 1908, be exercisedonly 
subject to the approval of the Board of Trade; and. further, that the 
undertakers should inform the Council of any proposal for such connec- 
tions, and that the Council should be empowered to make representation 
to. and be heard by, the Board. He was advised that the Council's only 
locus as regarded the Provisional Order was in respect to its powers of 
purchase, and that the Council had no locus in regard tothe purchase of a 
site by the undertakers, and could not raise the question before a Com- 
mittee of Parliament. So far as the Council's purchase powers were con- 
cerned, the question was dealt with and the Council's. interests safe- 
guarded. Any development of the matter would be closely watched. 

Loughborough.—At the meeting of the Corporation on Monday. 
Ald. Bumpus. chairman of the Electricity Committee. said that 
during the past vear the increase in the output of current (particu- 
larly among those who paid the higher prices) was rather over 18 per 
cent. 
The profit on the revenue account was £796. 16s. 8d., and in view of 
the increased cost of coal and the rise in wages that was very satisfactory 
and reflected great credit on the management. [t was alsu an improve- 
ment on the estimated result, which was £615. 2s. 11d. 

Malvern.—The Council have instructed the electrical engineer to 
prepare a report on the present capacity of the electricity works and 


- the probable extensions required. 
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Manchester.—On Wednesday the Corporation instructed the 
Town Clerk to prepare, and attach the ccrporate seal to, an agreement 
with the Trafford Power & Light Supply (1902) (Ltd.) for the 
purchase and transfer of the company's undertaking to the Cor- 
poration. | 

Marylebone (London).—The Borough Council has received the 
approval of the Board of Trade to supply energy at extra high pressure. 

Monmouth.— There was a discussion at the meeting of the Council 
on Tuesday on the failure of the electricity supply on Sunday and 
Monday last. 

The chairman of the Electricity Committee, Ald. W. Honevfield, 
reported that the failure was due to the cables having become very moist. 
There was a general decay of the cables, and he suggested that the whole 
of them should be tested. New cable estimated to cost £1,000 was 
wanted. 

Southgate and District. At a meeting last week Friern Barnet and 
New Southgate ratepavers passed a resolution to the effect that the 
prevailing charges for gas in the district are too high and recommend- 
` ing the Ratepayers’ Association to ascertain what demand could be 
secured for electricity with a view to inducing the North Metropolitan 
Electric Power Supply Co. to give a supply in the district. 


LIGHTING NOTES. 


Barking.— Owing to continual damage done by motor ‘buses to 
the lamps in Fanshawe-avenue the lighting is now to be effected by 
fitting lamps to the bracket arms of the tramway poles. 

Grays.—The shore infirmary in connection with the M.A. B's 
training ship ` Exmouth " is to be wired for electric light. 

School Lighting.— Hendon Education Committee are considering 
an estimate for improving the lighting of Bell-lane School, but before 
coming to a decision the Hendon Electric Supply Co. has been asked 
to quote terms for electric lighting. 

Southampton.—The lighting of Shirley High-street is to be im- 
proved bv increasing the c.p. power of the lamps to 150 and the gas 
lamps on Central Bridge are to be replaced by electric lamps. 


Swinton and Pendlebury.—The Council have been granted. permis- 
sion to fix fittings on the Barrow system of electric lighting to the 
tramway standards on the Salford tramway route in the urban district, 


Warrington.—The electrical engineer (Mr. F. L. V. Mathias) has 
Leen requested to report on the lighting of the Aikin-street Hospital. 


POWER AND HEATING NOTES. 


Darwen.— Negotiations are proceeding for a supply of electricity 
for power at Olive-lane Mill. 

South Shields.— At the new shipyard of Messrs. J. T. Eltringham 
& Co., Willington Quay. it has been decided to adopt electric driving. 
current being supplied by independent plant. 


TRACTION NOTES. 
TRAMWAYS. 

Aberdeen.—4On Monday the Council considered a recommendation 
to adopt the ** pay-as-you-enter " type of car over the whole tram- 
wav system. 

The manager (Mr. R. 5. Pilcher) reported on the working of the experi- 
ment on the Woodside section during the past six months, and stated 
that he had no hesitation in recommending the new stvle of cars as an 
improved method of tramway operation by which greater public safety 
could be obtained. The prepayment of fares had a direct influence on 
the finances. Any person who studied the condition of present-day 
tramway trafic must prove to himself that a conductor—no matter how 
conscientious he might be, could not collect all the fares and attend to his 
The total increase for the 21 weeks on the Wood- 
side section, where the ^* pay-as-vou-enter © cars had becn on trial, was 
£487. Os. Ed.. and averave of £23. 3s. Od. per week. A great deal of 
extra revenue was due to the prepayment of fares and to the fact that the 
conductor was in a better position to see all intending passengers. The 
Tramways Committee recommended that the general manager should be 
authorised to invite tenders for bodies of the 7 pay-as-vou-enter © tyne 
for the six new cars recently sanctioned, and the Council adopted the 
recommendation, It was also agreed. on the cominittee s suggestion. 
that the report by the general manager should be forwarded tothe Board 
of Trade and application made for the sanction of the Board to the per- 
manent use of the " pav-as-vou-enter ` cars. 

Belfast. —The L.G. Board have remitted the recent surcharge of 
£2? 800 distributed among the employés of the Corporation tramways 
under a profit-sharing scheme, as the Board think that ^* the subject 
matter of the surcharge was made in such circumstances as to make 
remission fair and equitable.” 

'Yhe Tramways Committee have decided to apply to the Board of 


other numerous duties. 


ede Ee 
SE, 


Trade for sanction to borrow £20,000 to cover the cost of repairing the 
damage caused by the subsidences at the new Bellevue Gardens on the 
Glenormley line. 

Blackpool.—On Tuesday the Corporation approved the recon. 
mendation of the Tramways and Electricity Committee to increase 
the salary of the electrical engineer (Mr. C. Furness) from £700to 
£900 a vear. 

The chairman of the committee (Ald. Brodie) said Mr. Furness wai. 
appointed electrical engineer 12 years ago at a salary of £520. It was 
subsequently increased to £600, and on the death of the tramways 
manager four years ago he was appointed to the position, largely as an 
exepriment. his salary being raised to £700. At that time the profits on 
the tramways were £8,425, but they had since increased considerably, and 
for the vear ending March next they were estimated at £25,000. 

Glasgow.— For the first six months of the current financial year the 
traffic receipts of the tramways department were £529.677, compared 
with £492.054 in the corresponding period of 1912-13, an increase 
of £37,623. The number of passengers carried was 164,000,00, 
compared with 150,000,000. an increase of 14,000,000. 


Leeds.— The Board of Trade have authorised the borrowing by the 
Corporation of £45,000 for the purchase ot new tramcars. 


Light Railways.—Only four applications were made to the Light 
Railway Commissioners in November for orders under the Light 
Railways Aet. The total mileage of line involved in the schemes i 
J81. and the total estimated cost £247,795. 

Only two of the applications related to electric lines— viz. York Cor- 
poration for 11 miles of line of 3 ft. 6 in. gauge (estimated to cost £49,625); 
and Womb, Wath-apon- Dearne and Thurnscoe Urban Councils for the 
Dearne Valley Light Railway (in Barnsley, Mexborough, Swinton and 
Thurnscoe). 4 ft. 81 in. gauge. 18! miles (estimated cost £151,591). Mr. 
N. Sellon is consulting engineer for the latter scheme. 

London County Council.—On Tuesday the Highways Committee 
recommended that supplemental capital estimates of £850 in respect 
of the construction of tramways in Tooley-street, and of £6,500 m 
respect of the construction of tramways from Norton Folgate to near 
Liverpool-street be sanctioned, —Adjourned, 

The arrangement entered into in December, 1908, between the Counc 
and Middlesex County Council and the Metropolitan Electric Tramways 
(Ltd.) in respect of the working of the tramways in Archway-road is to be 
continued for another vear. 

Nelf- propelled Tramcars,—Mr. G. H. Hume, in dealing with the report 
of the Highways Committee (which stated that tho committee had been 
convinced, as the result of experiments, that the Burdett-road and Grove- 
road route was not suitable for working by means of petrol electric cars 
stated that the cost was much higher than that of the conduit cars. With 
petrol at Is. 21d. per gallon, the cost of the self-propelled cars was 8:31AL. 
while the cost of the conduit cars was 662d. per car-mile. | 

Northampton.— Owing to the increase of traffic and the necessity 
for an increased service, the Tramways Committee have obtained 
estimates for additional plant at a cost not exceeding £10.80! m- 
cluding engine and generator (400 kw.-450 kw.). £2.300 ; conden 
£1.250 ; battery (S00 amperes. one-hour rate). £2.100 ;: switch/o 
and steam piping. extensions. £200; extension of car-shed. £259? 
four new cars. £2.600, 


Salford. —The Tramways Committee have decided upon 8 0*7 
scale of fares. to come into operation early in the New Year 

The concessions practically amount to id. reduction on all rou 
within the borough, and a similar moditication of fares for longer distans. 
In lieu of issuing $d. tickets to children. the Committee recommend t jM 
the age limit be raised from 12 to 14 vears, and that children be allow: 
to take a return ticket on any Ld. stage. Halfpenny tickets for 5 ort dB 
tances are not recommended for financial reasons. 

Sunderland. —Councillor Geo. New has been re-elected chairman 
of the Tramways Committee. 

The traftic receipts of the municipal tramways are £5,000 in advan? 
of the tigure for the corresponding period of 1912 and £800 better than the 
revenue for a similar period in any previous vear. ; 

Warrington.--The tramways manager has been instructed fo 
experiment with a side guard on the Council's tramways. 


RAILWAYS. , 
London & South-Western Railway.—In anticipation of the opens 
of the first section of the suburban electric lines of this compan? 
next year. it is Announced that a reduced seale of fares will come 
into force on Jan l. 


TELEGRAPH AND TELEPHONE NOTES. 


Franco-British Telegraphs.— At a recent meeting of the Associate 
Chambers of Commerce at Antwerp. Mr. W. Hanning (pres ent) 
moved :-— 

“ That this Association considers the existing rate of 2d. oF 20c., per 
word for telegraphic Communication between the United Kingdom à 
France excessive, and respectfully UTgCs the desirability of negotiating 
with the French Government for a reduction.” 
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He said the exchange of telegrams between the United Kingdom and 
France had been: 1889-90, 1,316,739; 1911-12, 1,966.843; 1912-13, 
2,053,550, showing that the traffic steadily increased. . The rate between 
England and France continued to be fixed at four times the inland rate in 
both countries. Telegrams from England to Ireland cost jd. per word 
and from France to Algeria 5c., while a telegram from Calais to Dover cost 
20c. per word. In November, 1899, a conference between England and 
France reduced the Press telegraph rates by 50 per cent., but no change 
was made in ordinary rates. The rate between France and Belgium was 
only 124c. per word and between France and Germany lic. In view of 
the short length of cable that united England with France, a surplus of 
3d. per word should be more than sufficient. As to the argument that. 
if Great Britain arranged a lłd. rate with France she must do so with 
other surrounding countries, they could not agree with that contention, 
as no country in the world could consider herself bound to have a uniform 
telegraph rate with surrounding countries, the length of cable varying. as 


it must do, to such an enormous extent. 

The motion was seconded by Mr. E. H. Langdon (Ma nchester) and 
carried unanimously. 

Municipal Telephony.—Hull Finance Committee have Appround 
the report of the Telephone Committee recommending the Corpora- 
tion to accept the Postmaster-General's offer to sell the plant of the 
National Telephone Co. in the Hull area. 

It was also resolved to recommend the purchase on the terms mentioned 
in the report; that the Town Clerk be instructed to apply to the Post 
Office for a licence for 21 vears from Jan. 1912; that he apply to the L.G. 
Board for sanction to borrow the necessary moneys required to complete 
the purchase; and that the sub-committee be empowered to take such 
further steps in connection with the completion of the purchase as may 


he necessary. 
The city treasurer (Mr. MILNER) reported that assuming 22 years 


would be granted for the repayment of a loan, the annual charges would 


be—interest on £192,423 at 3} per cent. £6, 134. 16s. 1d.. and sinking fund 
instalment (on a 3 per cent. basis) £6,301. 78. : adding the annual charge 


for pensions, £1,390, the total would be £14,420, 3s. Id. 

Ald. Brows, chairman of the Telephone Committee, said that, calcu- 
lating on the same basis as the present arrangement, there would be a 
revenue of £20,000 per year with which to meet the estimated annual 


charges. 
There was no opposition, and members considered that the purchase 


price (£192,423) was reasonable, and that the bargain was an excellent one 


from every point of view. 
It is reported that telephone rentals will be increased. 


line will be abolished as it is unprofitable, so that the 25s. a vear user, if 
he wish to continue a subscriber. must pay £3. 4s., and be on a five- party 
Jine. There is to be a business flat (unlimited) rate of £8, an increase of 
about £2. 

P.O. Telegraph and Telephone Workers.— At a crowded meeting of 
Post Office telegraph and telephone employés it was decided to sup- 
port whatever decision may he arrived at by the National Joint 
Committee, who are inquiring into the adequacy of the Postmaster- 
General's proposals for a settlement of Post Office grievances, This 
support is promised. `“ provided that the committee's decision em- 
bodies a claim for an immediate advance of wages and the abandon- 
ment of the Holt Report." (This report, as it affects telegraph and 
telephone employós. was abstracted in THE ELECTRICIAN during 


October last.) 
Radio-Telegraph Notes.—A message to the London “ Daily 
Chronicle " from its correspondent at Toronto, dated Nov. 27, states 
that a wireless message had been picked up at the chief Canadian 
wireless station at Lake Huron from Port Darwin, North Australia, 
and that the Lake Huron operators declared that it came through 
clearly. The distance between the two points is nearly 9,000 miles. 
A Reuter's telegram announces that the first section of the German 
wireless telegraph system in the South Seas (between Yap. in the 
Caroline Islands, and Nauru. about 600 miles north of the Solomon 
Islands) was opened for public traftic on Tuesday. 
Telephone Rates between England and France.—The ' 
of the British Chamber of Commerce announces that the new Franco- 


British telephone rates which came into force on Nov. | are :— 
Frs. 5 (4s.) per 3 minutes 
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Between 9 p.m. and 7 a.m. in summer or 9 p.m. and 8 a.m. in winter 
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communication will be half rates,with a minimum equivalent to six minutes 
perday. Among the towns now served are : Ist zone, London and Paris: 
2nd, York and Bourges; 3rd, Dublin and Marseilles. 
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Australasia.—The `“ Australian Mining Standard” states that. 
Sydney City Council recently decided not to proceed with a proposal 
to purchase the undertaking of the Palace Electric Light Co. 
It is reported that the Manukau (N.Z.) County Council is applying to 
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the Government for permission to utilise the Hunua Falls for the 
supply of electric power. - 
. The manager of the Danedin iraniways recommends the use of 
petrol-clectric buses. to be run in connection with the electric tramways. 

In his recent Budget speech Mr. Watt, Premier of Victoria, said con- 
tracts, involving an expenditure of £1,250,000, had been let for portions- 
of the electrical equipment and machinery, and for the power station 
buildings required for electrification of Melbourne suburban railways. It 
is not proposed at present to obtain from outside sources any of the power 
required and arrangements have been made to exercise options over addi- 
tional vnits for the power-house so as to provide for a total capacity of 
60.000 kw.. which it is estimated will be sufficient for the conversion of 
all the present surburban lines. The anticipation that conversion opera- 
tions will be completed early in 1917 is likely to be realised. It has been 
decided to change the situation of the power-house to & site lower down 
the river Yarra in consequence of a conflict between the Railways Com- 
missioners and the Harbour Trust Commissioners, in regard to the site at 
Newport. The Railways Commissioners think the first line to be electri- 
fied (from Sandringham to Broadmeadows) will be in operation by the 
middle of 1915. The Commissioners recently. issued a statement that 
the contracts with Messrs. Babcock & Wilcox, and C. A. Parsons & Co.,. 
for the power-station buildings and machinery were proceeding satis- 
factorily ; as also were the contracts with Siemens Bros. Dynamo Works. 
and the General Electric Co. for sub-station plant and coach equipments. 
respectively : while the sites of the twelve sub-stations had been prac- 
tically decided upon. Information had been forwarded to Mr. Merz in 
connection with the overhead contact lines and overhead h.t. transmission 
lines, and it had been arranged that the structures to carry the lines should 
be constructed in Victoria. "The contract with Messrs. C. A. Parsons & 
Co. contained a definite order for four 10,000 kw. generating sets and 
included a provision that two additional 10,000 kw. sets (to increase the- 
capacitv to 60,000 kw.) could be ordered by the Commissioners at any’ 
time within two vears from the date of the contract (Jan. 1, 1913). The- 
contract with Messrs. Babcock & Wilcox (for power-station buildings and 
boiler equipment) also included a similar provision in respect of a second 
boiler house. The total cost involved, in the estimates submitted by Mr.. 
Merz, will be approximately £232,000. 

The Premier of Queensland (Mr. Denham) announce d recently that an 


agreement had been arrived at between the Government and the Brisbane 
Tramw avs Co. regarding the construction of extensions and that Orders. 
in Council would be issued to give authority for the construction of the 
lines. Mr. Denham intends to table a Bill to facilitate the resumption of 
tramwavs bv the local authorities. 

In connection with the power-house and plant for the Perth tramways 
and lighting. and for the electrification of some of the railway sections it is 
stated that four contracts have been let for a total of £188,521 with Bab-- 
cock & Wilcox, Willans & Robinson and the British Westinghouse Co., and 
tenders have been called in London for three other contracts in connection 
with the same schemes estimated to amount to £85,000. Last week an 
agreement has been signed by the Premier and the Mayor of Perth respect- 
ing the lighting of the city. The enginecr-in-chief (Mr. Thomson) is re- 
porting on the railways electrification scheme. 

Numurkah (Victoria) Shire Council have decided to adopt electric 
lishting for Nathalia. at an estimated cost of £4,000; and Waranga Shire: 
Council are about to light Rushworth electrically. Messrs. McCarty, 
Underwood & Co.. Melbourne. will carry out the work in both cases. 

Mr. J. D. Batty. electrical engineer to Poowong and Jeetho (Victoria) 
Shire Council has reported to the council that the profit on the electric 
light scheme at Korumburra would allow of a fair amount being written. 


off for depreciation for the vear just ended. 
Mr. J. €. Ross, electrical engineer to Warrnambool (V ictoria) Council, 


has resigned to take up a similar post at Hobart. 
. Mr. R. H. Rhodes, Postmaster-General of new Zealand, in the course 
of a statement recently prepared showing the progress made by his De- 
partment, says the automatic telephone system at Acukland, is being 
extended by the addition of an equipment for 800 connections, and at 
Wellington by the addition of accommodation for 500 connections. These - 
are to serve until the installation of the Western Electric Co.'s plant, for 
which a tender has been accepted. A contract for the automatic system 
for six centres has been let. During the quarter ended Juno 30 there: 
were in the Dominion 1892 new connections. Active operations are being 
carried on in several places in laying the telephone wires underground.: 
At present there are in 50 «lot telephones. | 

South Africa.—A statement by Mr. Bayne (acting Imperial Trade 
Correspondent at Buluwayo) shows that Rhodesia's imports in 1912 
included electrical machinery valued at £9.810 (compared with 
£7.230 and £5.160 in 1909 and 1906 respectively). | 

Of the above, the United Kingdom sent 71 per cent. (compared with 
63 and 87 per cent. in 1909 aud d Germany 16 per cent. (6 and 4 per: 
cent.): and U.S.A. 12 per cent. (25 and 9 per cent.): water boring 
machinery £5,460 (£8,860 and £6.340), of which the U.K. sent 6l per 


cent. (57 and 44 per cent.) and the U.S.A. 34 per cent. (42 and 53 per 


cent.): tramway material £2,050 (£1,990 and £560). of which the U.K. 
sent 9 per cent. (20 and 36 per cent.) and Germany 90 per cent. (68 and 
64 per cent.) : and engine and machine oils £10,160 (£10,240 and £8,020), - 
of which 72 per cent. (82 and 87 per cent.) came from U.K, and 27 por 


cent. (17 and 13 per cent.) from the U.S.A. 


Straits Settlements.—Singapore Municipal Commissioners’ esti- 


mated expenditure during 1914 will include about £5.850 for elec-- 
. trical installations and £1,000 for fire-alarms. | 
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FOREIGN NOTES. 


. Argentina.—The underground electric railway which the Anglo- 
Argentine Tramways Co. has constructed in the centre of the City of 
Buenos Ayres (between Plaza Mivo and Plaza Once) was officially 
‘inaugurated on Tuesday by the President of the Republic. 

The new line is the first electric railway constructed in South America, 
and there was a large gathering of the authorities and the general public 
at the opening ceremony. The line had already been running for five 
days, the company having admitted the publie on free tickets. 


France.—A company has been formed in Lyons with a capital of 
£40,000 to manufacture zinc white by the Cote and Pierron electric 
process, and to sell licences principally for the production of zinc 
ingots. The British Consul at Lyons understands that applications 
to work this process have been received from Germanv. Belgium and 


„the United States. 


Italy.—The concession granted to the Società Tramviaria Valen- 
zana for the construction and working of an electric tramway from 


. Valenza to Valenza railway station has been ratitied. 


Morocco.—Regulations regarding the working of electric power 


concessions in the Spanish zone have recently been issued by the 
"Spanish Residency-General at Tetuan. 


Under these regulations no electric plant. other than for private use, 


may be installed without the permission of the Resident-General. 


A concession for the construction of an electric tramway for the 
transport of goods between Tetuan and Rio Martin has been applied for. 


Tunis.—The Director of Public Works has authorised the Tunisian 
‘Tramway Co. to construct an electric railwav from Tunis to Ham- 
mam-Lif, via Djebel-Djelloud. Mégrine. Radés and St. Germain. 


Steam Piping, &c. 

Lonpon County Council invite tenders for the supply of Steam 
Exhaust. Condenser. Feed. &c.. Piping. Water Tanks. &c.. 
required at the Greenwich generating station. "Tenders by 
ll am, Tuesday. Dec. 23. Further particulars are given in an 
advertisement. 


‘Water Tube Boilers, Economiser, &c. 

SocTH SHIELDS Corporation invite tenders for supply and erec- 
tion of two Water Tube Boilers (with mountings and fittings. &c.) 
and one Economiser, | Copies of speciiication. general conditions, 
form of tender. &c.. from the borough electrical engineer (Mr. 
Harry S. Ellis); and tenders to the town clerk (Mr. J. Moore 
Hayton). Municipal. buildings. South Shields. by noon Dec. 13. 
See also an advertisement. 


LEIGH Corporation require tenders by noon Dec. 19 for supply 
and erection of Water-tube Boiler with mechanical stoker. forced 
draught plant. air heater. &c. Specification. &c.. from the 
Borough Electrical Engineer. 


"Telegraph and Telephone Material. 

Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 
the supply and delivery of Telegraph and Telephone Material, 
Tender forms. specifications, &c.. from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are lo be delivered and the dates for receipt of tenders are qiven 
in an advertisement, 


Turbo-Generator, Batteries, Rotary Converters, Transformers, &c. 

BRADFORD Corporation invite tenders for the supply and 
erection of a 5.000 kw. Turbo-Generatur. Storage Batteries. 
Boosters. and Switch and Regulating Gear. and two 1.500 kw. 
Rotary Converters. Transformers and Switchgear. Copies of 
specifications, &c.. may be obtained from the city electrical engi- 
neer and manager. Mr. Thos. Roles. Tenders (by 10 a.m. Friday. 
Dec. 19) to the town clerk, Mr. Frederick Stevens, Town 


Hall, Bradford. 


Qc 
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MISCELLANEOUS NOTES. 

“City Diary.” —We have received a copy of the “ City Diary " for 
1914, published (for the 51st year) by Messrs. W. H. & L. Colling. 
ridge at the “ City Press " Office, London; price'1s, each. 

The book contains a mass of useful information of interest to city men. 
including the names of members of the City of London Corporation and 
the City officers, particulars of the City Law, Criminal and Police Courts, 
churches, Livery Companies, schools, &c. There is also ample space for 
memoranda and daily entries, and the pages are interleaved with blotting 
paper, the whole forming a useful desk companion. 

London Ambulance Service.—Of the £18,680 proposed to be spent 
by the Metropolitan Asylums Board on the institution of an ambu. 
lance service for the county. £14.480 is to go towards the cost of 
purchasing 25 electrically-driven ambulances and the charging appa- 
ratus for 18 depots. : 


Tramwaymen's Dinners.—The employés of Gloucester Corporation 
tramways department held their annual dinner on two evenings last 
week. 

When the second party met. on Friday evening, at the Bristol Hotel. 
Mr. F. H. Corson, manager of the electricity and tramways departments, 
presided, Several members of the Corporation were present and Coun. 
Ramstedt said he was sure the president of the tramwavmen's Social Club 
(Mr. Corson) would repeat with the tramways the success he had achieved 
at the electricity works. Mr. Corson said he had taken the appointment 
of manager of the tramways with some doubts, but those doubts wer 
rapidly disappearing. 

The annual dinners of the employés of the Swansea Improvement: 
& Tramways Co. took place on two evenings last week. Mr. C. G. 
Tegetmeir (chairman of the compan V) was present, and said the pro- 
posed electrification of the Mumbles Railway was being discussed br 
the directors, who hoped it would be possible to carry it out before long. 
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Transforming and Converting Plant, &c. 

l The Council of the Metropolitan borough of SHOREDITCH 
Invite tenders for Sub-station Plant, comprising Transforming 
and Converting Plant. together with the necessary Starting 
Apparatus and Connections, General conditions, specifications, 
&c., from the chief engineer (Mr. C. Newton Russell), Coronet- 
street. Shoreditch. N. Tenders to the Town Clerk, Town Hall. 
Old-street, London, N., bv noon Dec. 16. 


Motor Converters or Rotary Converters and Static Transformers. 
MANCHESTER Electricity Committee require tenders by 1! 40 
Dec. 19 for supply and erection of Motor Converters or Retaty 
Converters with Static Transformers (four 1.000/1,250 kw.. 00° 
1.000 kw. and two 650/800 kw. sets). Specifications, &c., from 
Mr. F. E. Hughes. Town Hall. Manchester, 


Electric Bell Fitting. 
The Commissioners of H.M. Works. &c., require tenders b 
Dec. 8 for Electric Bell Work in buildings in the Edinburgh dis 
trict for three years. Schedules, &c.. from H.M. Office of Works 
Storey’s Gate, London. S.W 


Tramears. 
ABERDEEN Council require tenders by noon Dec. 12 for 33 
Double- Deck Pav-as-vou-enter Car Bodies, Specifications. Åc. 
from the General Manager of the tramways, 
Trolley Wires, &c. 
LoxpoN County Council require tenders by 11 a.m. Dec. 9 for 
supply of 10 tons Cotton-Covered Copper Wire, Trolley Wire. 
and Hardwood Packing and Wedges. Forms of tender. &e.. 
from the Chief Officer, L.C.C. Tramways. 62, Finsbury-pave 
ment. E.C. l 
Wiring and Fittings. 
LoNpoN County Council require tenders by il n 
Dec. 10 for Electrical Installation at Ocean-strect. (Mile End) 
Elementary School (about 265 lighting points). Specification, 
&c., from the Chief Engineer, Spring Gardens, S.W. 
Worksop Guardians require tenders by Dec. 10 for 7 
Electric Lighting of the workhouse (123 lamps). Specitications, 
&c., from the Clerk. 
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Renewal of Coal Chutes. _ 
Dusun Electricity Committee require tenders by noon Dec. 9 


for the Overhauling and Renewal of the Boiler Coal Chutes at 
Pigeon House Fort Works. Forms of tender, &c., from the City 


Electrical Engineer. 


Cables, Wiring, &c. 
WoLVERHAMPTON Guardians want tenders by first post Dec. 


18 for the supply and laying of Underground Cables, Re-wiring 


l 
Specification, &c., 


í Lamp Standards, &c., at the workhouse. 
from the Clerk. 


Automatic Telephone Switehboards. 
Tenders are invited (by March 18, 1914) for the supply and 


delivery to the PosTMASTER-GENERAL’S DEPARTMENT, NEW 
SovrH WALES, of Seven Automatic Switchboards, with Asso- 
ciated Equipment. Specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. 


Electric & General Stores. 
Tenders are required by Dec. 9 for six months’ supply of 


Electrical Sundries to Severalls Asylum, CoLCHESTER, and 
Ironmomgery, Engineers’ Goods, Paints and Oils, &c., to 
Severalls Asylum, and also to BRENTWoop Asylum. Forms 
from the Clerks of the Asylums. 


Gas-Driven Electric Plant. 
Dursan (Natal) Corporation require tenders for the supply 


and erection of Gas-Electric Plant. Tenders by 11 a.m. Jan. 7 
to the Town Clerk. Specification may be obtained at the office 


of the Borough Electrioal Engineer. 


Copper Bonds and Accessories. 
The AGENT-GENERAL FOR VICTORIA is prepared to receive 


tenders for Copper Bonds and Accessories for use in connection 
with the electrification of the Melbourne Suburban Railways 
(approximately 300 miles single track). Specification and form 
of tender from the Agent-General, and additional information 
may be obtained from the consulting engineers (Messrs. Merz & 
McLellan), 32, Victoria-street. Westminster, S.W. Tenders, 
addressed to the Agent-General, must be delivered at his office, 
Melbourne-place, Strand, W.C., by noon Monday, Dec. 22. 


Electric Railway Material. 
The Agent-General for Victoria is prepared to receive tenders 


for Track Feed Boxes (including Signal Transformers, Switch- 
gear and Accessories), Track Resistances, Impedance Bonds, 
Track Relays and Relay Boxes, for use in connection with the 
signalling on the MELBOURNE Suburban Railways. Specifica- 
tions and forms of tender from the Agent-General, Melbourne- 
place, Strand, London, W.C., and further information from 
the consulting engineers, Messrs. Merz & McLellan, 32, Victoria- 
street, S.W. Tenders to the Agent-General by noon, Dec. 22. 


Alternator and Accessories. 
The VicroRIAN RAILWAYS COMMISSIONERS want’ tenders" by 


ll a.m. Jan. 28 for supply of a 125 k.v.a. Three-phase Alter- 
nator and Accessories. Tenders to the Secretary, Spencer- 
street, Melbourne, from whom specifications, &c. may be 


obtained. . 


Electricity Supply. 
The Public Works Department of the Uganda Protectorate, 


Entebbe, will receive tenders, until Dec. 31, for a concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, &c,, may be seen at 73, Basinghall-st., London, E.C. 


The Municipality of DARDANELLES (Turkey) require tenders 
by 2 p.m. Jan. 14, for a concession for the installation and 
working of an Electric Lighting Station; £450 deposit required 
with tenders. Particulars from the Commission de l'Adjudi- 
cation, Municipalité des Dardanelles. Dardanelles. Conditions 
of tender (in French) may be seen at the Board of Trade, 73, 


Basinghall-street, London, E.C. 


: Electric Cranes. | 
ANTWERP municipal authorities will receive tenders until 


Jan. 26 for the supply and erection of six Electric Cranes on the 
Bassin canal extension. Tenders to the Burgomaster, Hotel 
de Ville, Antwerp, where specifications may be obtained. 


Converters. | 
JOHANNESBURG (Transvaal) require tenders by noon Jan. 10* 


for the supply of six a.c. to d.c. Converters. Specifications, &c., 

from the General Manager. Gas, Electric Supply and Tramways- 
Department. President-street, W., Johannesburg. (The London: 
agents are Messrs. E. W. Carling & Co., St. Dunstan's Buildings, 


St. Dunstan’s-hill, E.C.) 


Generating Plant, Pumps, Overhead Mains, &c. 
The municipality of Ermelo (Transvaal) require tenders by 


noon Dec. 23 for the supply of Steel Pipes and Accessories, and. 
also of Generating and Pumpimg Plant and Overhead Distri- 
bution System, in connection with the domestic water supply 
and electric lighting systems about to be established. Speci-- 
fications from Mr. H. Hancock, P.O. Box 62, Klerksdorp. 


= 


TUNE HIA PAPAE PPM PM UA 
TENDERS RECEIVED AND ACCEPTED. 
TUAE AERA EEA APA 


Loxpon County Councit.—The Council have accepted the- 
following tenders :— 

Alpha Mfg. Co. (lowest tender), electric lighting at County Secondary ` 
School, Chelsea, £314. 10s. (Seven tenders received ; highest £498.) 

Alpha Mfg. Co. (lowest tender), electric lighting at Colebrooke-row~ 
(M.D.) School, £146. 10s. (Nine tenders received ; highest £314.) 

Rowley Bros. (lowest tender) for erection of completion of Abbey Wood 
car shed, £16,981. (Ten tenders received ; highest £20,000. Architect’s - 


estimate £17.900). 

London County Council have also received the following tenders- 
(from selected firms) for supply of (a) 1 ton of T.C.C. copper wire, 
0:229 in. dia., and (b) 14 tons of D.C.C. copper wire 0:229 in. by 


0:229 in., required in connection with winding car field coils : — 
(a) (b) | 


ll 


uuum 


TIT 


III 
ll 


^ 


ll 


EX 


ll 


== 


per ton. per ton 

British Insulated & Helsby Cables (accepted) £93 6 8 £91 0 O0: 
*Siemens Brothers & Co. .............. eere 06 5 O0 80 6 8 
Midland Electric Wire Co. ...................... 93 6 8 93 6 8 
London Electric Wire Co. & Smith's ......... 91 0 0 93 6 8 
India Rubber, Gutta Percha & Telegraph 

MOERS. ub des iar oaticus NAS d ae 99 17 6 100 17 6 
*Johnson & Phillips............................... 98 0 0 101 0 © 
W. T. Henley’s Telegraph Works Co.......... 105 0 0 101 10 © 
General Electric Co.......................... TUM 105 0 0 102 13 4 
Callender's Cable & Construction Co. ......... 110 00... H2 0 O 
Western Electrie Co. ................... ecce eee 110 0 0 . 112 0 O0 


(Those marked * are net. The remainder are subject to 2} per cent. 
discount. "The estimate of the chief tramways officer was £245). 


London County Council have also received the following tenders. 
(from selected firms) for wiring and fitting the Maudsley Hospital :— 
0 


Tyler & Freeman (accepted) .......... TN HET £1,485 4 

Oi E. TAYO A UO itis eve oos ot velie tones S dd eases 1,500 0 0 
Hs Case CO. iic vedono x està 1,599 0 0 
Drake & Gorham .................. cce eoe eee e eren 1,040 0 0 
TIOdegara& COL deve s merin toss aa tkt deb oru cs 1,640 0 0 
T- Clarke A& CO. ooo dpansvuwnsantavs vaa bostes ns 1.704 0 0 
Edmundson's Electricity Corpn. ..........,.......... 1.704 14. 0 
Donnison, Silem & €o................. eee eene nne 1849 0 0 
Boot & MIDOS e be sins cer avida ad Eoo cete Eh ui 2,049 10 O0 
Sroda 4 COs.» seon rane ao erir aa 2,117 0 0 


(As the lowest tenders are in excess of the original estimates it is neces-- 
sary the Asylums Committee ask for authority for excess expenditure: 
to the extent of £536 for the above work). 

Included in the list of tenders accepted by London County Council 
under schedule 16 (electric cables, wires and flexible cords) during 1914 
are Connolly Bros., W. T. Henley's Telegraph Works Co., Hooper's 
Telegraph and India Rubber Works and Liverpool Electric Cable Co. 

WaRRINGTON.— The following tenders have been accepted by the 
Council :— 

J. Howden & Co., turbo-alternator plant, £5,843: Worthington Pump 
Co., condenser plant. £2.344; Union Cable Co., cables, £439. 7s. 6d. ; 
J. Dolan & Son, extension of buildings, £2,738; Goodbrand & Co., 
extension of existing economiser plant, £203. 10s. ; Babcock & Wilcox, 
boiler plant, £2.362; Drake & Gorham. switchboard feeder panel, £42: 
Johnson & Phillips, magazine flame arc lamps, £317. 16s. 


MELBOURNE.—Pope’s Electric Lamp Co. have received a further 
contract from the Melbourne City Council for 33.300 lamps, 


SvpNEY (N.S. W.).—The City Council recently decided to purchase 
the following goods from the firms mentioned :— 
Australian General Electric Co., six feeder panels 
former panels £104, four summation panels £320, seven distributor panels 
£329, six transformers £1,476;  Ferranti (Ltd.), transformer panel. 


£522, ejvhteen trans- 


-e a —— Rv 
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*£81. 10s. ; Noyes Bros., five transformers £700, two feeder panels £204. 10s.; 
‘two transformer panels £14]. 1s. : Union Electric Co., 50 flame arc lamps PATENT RECORD. 
and 50 compensators, 18 line resistances £301. 18s. 6d. (estimated). 
SgoREDrITCH.— For a six months supply of the following cables SPECIFICATIONS PUBLISHED. 
‘the Council have accepted the tender of Siemens Bros. & Co. :— The Tollowing:ahsract irom some ol thë:speciñications recently publish have bii 
0-0224 in. £72 per mile. 0-035 in. £91. and 0-095 in. £187 per mile. specially compiled by Messrs. MRwBURN, ELLis & Pryor, Chartered Patent Agents, 
Other tenders were received from W. T. Glover & Co., at £73. 10s., 70 and 72, ipd aut vide ars "T Vue Apulia od 
00 - M ote 2 ne (7C iid 5s T M9. never ine e appited Jor differs trom tne € on whic appiication was 
£92. 10s. and £190: the Western Electric Co. £73. 15s., £04 and £192; | atte palant Office the or mer te piven in Brackets aer the litle. eed 


"W. T. Henley's Telegraph Works Co., £74. £93 and £19]; and British |. 1919 SESCIEICETIONS 
. 1 - UIT » P] ^ 
Insulated & Helsby Cables, £74, £93 and £192. 19.543 WiLKINsoN. Electric heating apparatus. (18 2 13.) 

22.355 BEAVER & CLAREMONT. Waterproof covering of electric cables, 


.— The 1 ‘ders hav à ‘ovisi . : 
DagrFoRD.— The follow ng tender have been pros isionally 22.562 FERGUSSON. Circles for magnetic compasses, surveying and levelling instruments, 


-accepted by the Council :— 24.953 Witzinson. Fittings for electric liehtine purposes. 
Babcock & Wilcox, water tube boilers. steel chimney. foundations, ao pur do M uus or E A ane ana 
ui AAT TN E TE Ira uo URN eH RITISH THOMSON-HOUST. O. cCARIZ2Y Jongs. Automatic regulating 

piping and accessorles, £4.845 Pi Johnson & Phillips. rotary COn VC rters, devices for electric distrioution syst»ms. P 


switchboard. cabling and accessories, £41,321; British Insulated & Tha electric distribution system is provided with a motor generator set, and a 
Helsby Cables, £550 (estimated). battery in parallel with the set, as well as automatic regulating mechanism, adapted 


d . "T to vary th: fizld strength of both th» macainss of th» sət in accordanc? with the load 
EccLEs.— The Council have accepted the tender of the British 


SO as to caus: the motor generator set to feed th2 battiry or the mains to equalis: 
"Westinghouse Co. for the supply of electricity meters for 12 months. eee 


25.382 WagsTEFN ELECTRIC Co. (Western Electric Co.) Printing telegraph systems. 
25.673 Siemens Bros & Co. & LArpLaw. Telephone instrument set adaptec for two lines. 
26.194 Asprey & Farrow. Striking mechanism for electric cloczs. 

26.359 HAMILTON & Ferranti. Electricity met2rs of the mercury motor type. 

29.350 Hirst & Maurice. | Construction of electric irons. i 

29,783 British INSULATED & HEisBy CABLEs, & Blanes. Electricity multicore cable 


dividing boxss or apparatus. 


PontTyPRIDD.—The Guardians have received eight tenders (varying 
‘from £174 to £246. 15s.) for wiring the cottage homes at Church 


4 


Village, and the lowest. that of the South Wales Installation Co., 
‘has been accepted. 

B SaLrFonp.—The Council have accepted the tender of the Tudor 
Accumulator Co. for welding about 600 tramway rail joints at 30s. 
per joint. ^ sc ipasi 

LuToN.—The following tenders have been accepted by the Council : 

"E. Green & Son, economiser and damper, £837 ; Sturtevant Engineer- 
‘ing Co., air filter for turbines, £245. 

‘Marine Lamps.—Siemens Bros. Dynamo Works have obtained a 
-contract for the supply of marine traction type `` Tantalum " lamps 
from the Canadian Northern Railway svstem for use on their 
Atlantic steamship service vessels. | 


‘Oscillograph Outfit.—The Cambridge Scientific Instrument Co., 
‘Cambridge, have just received an order from a large firm of Italian 
cable engineers for a complete Duddell oscillograph outfit for opera- 


tion on circuits of 75,000 volts. 
Commonwealth Contracts.—The following tenders have been 


1913 SPECIFICATIONS. 
1,340 NaAMLOOzE VENNOOTSCHAP PHILIP'S METAL GLOEILAMPENFABRIEK. 


tactur? of electric incandescent lamps. (6 12:12.) 
1,812 KNowtes Oxycen Co. & GRANT. Production of hydrogan and oxygen by 


Manz 


electrolytic procsses. . 
1,924 Perrect. Electric quick-make ani quick-br»ak vibration proof switch-fuses. 


An electric quicx-mak and quicc-break switch, in which the switch arm and 
operating levers are connected tog:ther by compression springs. These springs art 
mounted on bars, pivotally connected at th» end with one of said members, and at the 
other end slidinely supported by the other memb>r. so that as the distanc? between 
said points of connection and support is continuously diminished, the springs are 
continuously compressed in th: direction of the bars, when the lever is operated ‘or 
opening or closing the switch, until the springs have reached their dead centre position, 
and some time? aft2r they hav? passed said position. f i 

3.057 HEYL & Bakar. Means for rffecting ignition in intərnal combustion engines. 


(29:7 13.) Se 
5.531 Kent-Jounson. Apparatus for controlling the lighting and extinguishing of ees 
lamps. (27.313. 


6.036 Akr.-G*s. Brown BovERI etCre. Conductors for electrical machines. (183712) 
6.55] BroxHau. (Robert Bosch, Firm of). Sockets and terminals for electric leads. 
6,767 Western ELEcTRIC Co. (Western Electric Co.) Transmitting apparatus for 
electric selecting systems. (Divided application on 25,382/12. 5/11139) | 
6.768 Western ELECTRIC Co. (Western Electric Co.). Paper fsed mechantms fe 


printing telegraph and similar apparatus. (Divided application on 2538217 


accepted by Australian Government Departments : — 5 1113) 
| ter-General's Department, Melbourne.—British Insulated. & 2.632 THomson, | Electric signalling. 
Postmaster-General . p nent, D Qe. — 5 nsula 10.087 Perli. Alarm devic? for money safes. (9/3712) : POS 
11.069 Evectromotor EouiPMENT Co. & Bartow. Means for operating direct? 


Helsby Cables, 2,000 jacks. 8s. 0-,d. each; 500listening and ringing keys, 
:8s. Odd. each; 15 miles cable. £1,100 per mile; 15 miles ditto, £166 per 
mile. Callender's Cable & Construction Co., 21 miles cable, £907. 10s. ; 
2} miles ditto, £945; 5 miles ditto, £1,055. W. T. Henley^s Telegraph 
‘Works Co., 10 tons wire. £1,450; 9 tons ditto, £1,515; 15 miles cable, 
£3,690; 15 miles ditto, £2,490. Western Electric Co.. 20 miles cable, 
£14,640. John €. Fuller & Co., 50 miles wire, £223. 15s. ; 5 miles ditto, 
£32. 5s. J. Bartram & Son. 250 switching keys. 6s. ld. each; 10 
generators, £6. 10s, cach : 300 gravity indicators, 3s. 10d. each ; 50 jacks, 
ls. 2d. each; 20 magnets, 75. 3d. each; 4,000 plugs, Is. 5d. each; 1.500 
plugs, ditto, 11 3d. each; 1.000 pairs protectors, £6 per strip of 50.; 250 
relavs, 5s. 3d. each; 75 rosettes, 10d. each; 250 lamp sockets, 5jd. 
each; 6,000 terminals, £1. 2s. per 100; 500 translators, 9s. 6d. each; 
1,000 listening and ringing keys, 4s. 50. each ; 350 switching keys. 6s. Id. 
.each ; 4,000 plugs, Is. 5d. each; 1.000 pairs protectors, in strips of 50, £6 

r strip, 2.000 pairs ditto in strips of 20, £2. 13s. per strip, 1.000 pairs 
.ditto, in strips of 10, £1. 123. 6d. per strip: 4.000 terminals, £1. 6s. per 
100. T. Zwicker & Co., 25 tons sulphate of magnesia, £6. 5s. per ton; 
‘10 tons salammoniac crystals, £34. 10s. per ton. 

Postinaster-Generals. Department, N.S.W.—E. H. Kirby. 440 Lodge 


.arresters, 17s. 6d. cach. 


switchss and resistance in electric motor-driven controllers. 
11.243 Dos Santos. Electric telegraph stations. (14 3/12.) m 
11.310 Soc. VEoovE:LI PRIESTLEY ET Clg. Suspensioa of overhead line wires for electri 
traction. (25 11.12.) 
12.444 COMPAGNIE POUR LE TRAITEMENT DES METAUX ET DES MINERALS PAR ELECTRICHE 
Electric furnaces. (10/1/13. n T 
12,813 c iE FABRIK SCHAFFLER & Co. Electrical mine-igniting ma 
(O° 2.13.) ae 
12,837 Soc. GENERALE Des Nitrures. Method of construction of electrical heats 
resistanc?s particularly applicable to el:sctrical furnaces. (20/7/12.) ENT 
15,149 Sremens Bros. Dynamo Works, LvDaLL & FAIRBURN. Change-over amt: 
ments for electric supply or control systems. : "inet CÓ 
A circuit re-arrangine devic? for electrically-propalled vehicles running e: Mu 
which section sare supplied with current at different potentials.and on which ue 
conductors of the said secticns overlap into adjacent sections, which ane 5 
matically operates to re-arrange the circuits as the vehicle enters a Sec? 
supply conductors at different potentials overlap. E 9918. 
15,951 Gites. Safety devicss for electric conductors. (22/7/12. Addition to Ado 
19,124 Western ELECTRIC Co. (West:rn Electric Co.) Re-inking mechanism 
in printing teleeraphs. Divided application on 25,992/12. 5/41/13), n Ch 
19421 McBerty. Telephone exchange systems. (3/11/11. Divided applica? 
25,174/12. 2/11/13.) Padi 
20,288 Soc. INTERNATIONALE DE Lumiere Frotpg, (Proc»des Dussaud) es 
driven electric esnerators for use in connection with projection apparatus 


the like. (7/9/12) 


APPLICATIONS FOR PATENTS. P 
9, 


Norg.—The undermentioned Applications (except those marked 1) are n d*at 
public inspection until after acceptance of Complete Specifications. Those mare Vi 
open to inspection 12 months after the date attached to them. if they have not been p4 cats 
previously in the ordinary course. Names within parentheses are those of comme ig 
of inventions. When complete Specification accompanies application an asterisk i5 

November 10, 1913. 
25,621 Newitt & FigrCHER. Electric soldering irons. 
25.6025 RED, Shades for electric and other lichts. : Telephon: 
25.043 Western Evectric Co. (Franklin Tuthill Woodward, Belgium.) + 
rec?ivine-apparatus.* . Telephon? 
25,659 Western ELECTRIC Co. (Franklin Tuthill Woodward, Belgium). +% 
rep2aters.*® 
25.666 DEgHrEs. Electric-lieht pendants. (15/2/13, Germany.)* ‘ 
25.668 Duivzn. Preparation of electric baths. (13 11/12. Switzerland.) 13, U.S* 
25.575 CHAPMAN & Kenney, Attachment plue for electric circuits, (24/2/44 Y 
25.716 Legos. Electrical measuring apparatus. (18.11 12. U.S)* h -ical , ana 
25,717 Leens. Apparatus for rscordine electrical, cazmical, mechanical, pays 
other quantities, (22/11/12, U.S.)* 
25,720 Suwa. Telephone systems. * 


November 11, 1913. 
25.727 Raben. Electrical accumulators or secondary batteriss. tric lamps- 
vue Nu E jun. Shade holder and lamp loz« for incandssc n ele 
: AMES. Electromaenstically-op2rated reciprocating mec aan) m. ic code 
25,774 WesterRN Evecrric Co. (Franklin Tuthill Woodward, Belgi-m.) Electri 
impulsa signalling systems. * 
25.789 AUTOMATIC TELEPHONE Mec. Co. & Sperey. Telaphone syst 5. verings fer 
25.287 and 25.788 RoacH-CuMINS. Compounds for use as coati t: or co 
insulating purposes, 
25.790 VAUGHAN, Insulating covering for overhead wi-*S. -. geaallag devis 
25,795 ani 25.796 CROSBEE, CROsSEE & Rossrs, Audiols electric 3151257 
and the like, 


BOOES RECEIVED. 


[Copies of the undermentloned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price, adding 3d. for books published 
„under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 


foreign books.) 
A Insulation and Design of Electrical Windings.” By A. P. M. 


Fleming and R. Johnson. (London: Longmans, Green & Co.) Ts. 6d. 
net, 
“The Motor Cyclists Handbook." By C. 5. Lake. (London: P. 
Marshall & Co.). 3rd edition. 2s. net. 

* Small Power Wireless Installations.” By M. Child. 
Marshall & Co.) ls. net. 

* The ‘Mechanical World ` Pocket Book for 1914." (Manchester : 
Emmott & Co.) 6d. net. 

* Memoirs of the College of Science and. Engineering, Kyoto Imperial 
University." Vol. V. Nos. Gand 7. May, 1913. 

“ Turbinen mit Dampfentnahme." By Dr. Aug. Rricegbaum. 
(München and Berlin: R. Oldenbourg). M.4.50. 

* Aufstellung liegender Wasserturbinen für Gefälle von 3 bis 30 m. By 
1. Hallinger. (Diessen von München : Verlagsanstalt Jos. €. Huber.) 

* Leitfaden der drahtlosen Telegraphie für die Luftfahrt." By Dr. 
“fax Dieckmann. (Munchen and Berlin: R. Oldenbourg).  M.8. 


(London: P. 


: 25,914 Stmpcex Conouits & WATERHOUSE. 


"The expenditure included over £3,000 which the Committee had to pay 
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25.818 Berry & MARKHAM. Electric switches and fuse switches. 


25.833 Hort & SuirH,. Electric switches. 
25,334 Kanpo>. Electric motor-driven vshicles.* 
25,842 Wade. (Jo Parsons Brown, Walter Roy Hisss, G»orze Jehu Ozden and Williston 
Mevedith Hunter. Canada.) Thermostats. 
25.849 Wanz. (David Albert Heyman, U.S.) Converting alternating to direct current.* 
25.852 Leitver. Regulating electric circuits. 
Generating hizh-tension sparks for ienition purposes. * 


25,855 TEASLE. 
November 12, 1913. 


Electric sienalline syst2m for railways. 
Joint for metallic conduits and fittings for 


25,901 WILSON. 
electric cables. 
£915 Adamson. Electric switches and the like. 
25,919 Simmons. Apparatus to keep constant the voltaz2 of an electric current obtained 
from an alt-rnating carrant dynamo. a 
25,928 Mono. (Maschinenfabrik Oerlikon, Switzerland.) Distances control of motors. * 


25,951 LAUTENBACHER. Light2ning-up and separating the sections of trolley wires. 
2:12:12, G:rmany.)* 

25.954 OtpuaAM. Secondary storae2 batteries or el*ctrical accumulators.* 

25,957 CHEMISCHE FABRIK VON Heyozn Axr.-Gzs. Manufacture of alkali metals and 
alkali metal alloys by elsctrolvsi3s. (18/11/12, G»rmany.)* 

25,975 Hapvan, (Josef Heinrich Reinek:, G:rmany.) Electric transmission of signals 


and snech in mines.” 


Electrically-op2rat2d clock mezhanism. (21/11/12, Franc2.)® 


25,977 CLERC. 
e e November 13, 1913. 
25.939 Dav. Electric-lamp holders. 


25.991 Parsons. Line sslector switches. 
26,006 CRAWFORD. Automatic electric circuit-breakers, 


26,050 CLARKE. Method of electrical sp2ed control. 
26,069 RiBoisiERE. Electrical devic»s for operating door sashes of automobiles and 


other v2hicles. (Addition to 15,649/13. 21/12/12, Franc:2.)* 
26.069 GLaseR & Ltovpb. Electric-starters and lizatiag and batt2ry-charging systems. 


26,075 Davis. Grapnels for submarine cibles. 
CN November 14, 1913. 
26,10) Paitrips. Interior for electric-lignt lamo holders. 
26,105 S«upzRs. Electrical slip-rinz or coll»ctine-rine. 
26.149 Leaca & Joer. jun. Manufacture of insulation betwesn two metallic bodies. * 
26.159 Leaca & Jost, jun. Soriigs used in electrical work.* 
26.181 aa a & TATTERSALL. Dynamo-2lectric machines. 
m ae November 15, 1913. 
26,193 W:ts4. Pulleys for the trolleys of electric railways, tramways, and like purposes. 
26,226 WirsoN. Electric siznalline syst2m for railways. 
26.251 Weexs. Electrical accumulators. * 
26,25) FERRANTI. Pumps. motors, and th? like. 
26,263 Coras. Contacts for closing electric circuits. (15/11/12. B*leium.)* 
26.273 PuriLIN. Svst>ms of electro-medical and therap>utical treatment. 
26.278 EASTERN TELEGRAPH Co., Woop & Fraser. Automatic tzleeraph transmitters.* 
26,287 and 26,289 GRAHAM. Telephone syst»ms.* 
November 17, 1913. 
Arc lamps. 
Spring motor and maeneto attachment. 


Interruoter for electromaenetic iznition devic^s.* 
Hydraulic or electro-hydraulic press2s. (19 12/12, 


26.298 DowpRELL. 

26,309 THOMAS. 

20,338 RoGALSXI. 

26.340 MASCHINENFABRIK OERLIKON. 
Switz»rland.)* 

26.361 ENGELKE & Brto»owoRTH. Adjustable electrical resistances. 


26,304 Joske. Maenstic circuits.* 
26.367 Ayrton. Holders for electrodes of electric arc. 


26,388 PCETZELBERGER. Electrically-actuatsd musical 
G:rmany.)* 
November 18, 1913. 


26,398 MALCoLM. Electric t*legraphy. 


26,400 Serer. Compass corrector. 
26,402 DitcHAM. Radio-telenhony. 
26.415 Hunt & Sanpycrort. Ltd. Alt2rnating current dynamo-electric machines, 


26,419 Boys. Hieh-duty electric lamos. 
26,421 Bysrave & INTERNATIONAL ELE-TRIC Co. Mounting and supporting micro- 


hones. 
26,447 Freeman. Cable laying and wiadine apparatus. 
26.462 Benson & Co. & Sims. Electric hot-plat:s and other hzating-applianc:s.® 


26,162 WiLLIAMS. El>octrical fuse lighting devices. 


key-instruments. (18/11/12 
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E .. FINANCIAL MATTERS. 
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MUNICIPAL ACCOUNTS. 


Ealing.—The accounts of the electricity department for the year 
ended March 31 show capital expenditure £220, 299 (increase £2,983), 
of which £81,131 has been redeemed. 

Revenue was £30,502 (compared with £28.348 in previous vear), work- 
ing and general ex penses were £13,995 (£12.555), gross protit was £16,507 
(£15,793) and net profit £1,970 (£1,318).: The average price obtained 
per unit was 4-2d. (3-9d.). Tho maximum total supply demanded was 
1,319 kw. (1,190 kw.). Units generated were 2,257,910, and sold 


1,725,095 (1.573.069). 
Newcastle-upon-Tyne.— At a meeting of the Tramway Committee 
last week the chairman Ald. J. H. Rogers (who was re-elected) pre- 
sented the report of the working for the half-year to Sept. 30. 
Income was £127,935 (an increase of £11,981 compared with the corres- 
ponding period of 1912). and expenditure was £73,267 (increase £11,970) 


back to the Corporation for rates, in consequence of the House of Lords 
recent decision in the Tottenham tramways case. 

£54,667 (increase £10) or £56,829 (increase £238) after adding bank inte- 
rest and profits on investments. The net surplus, after meeting capital 
charges. &c., was £11,435 compared with £6,658, but taking into account 
that only £6.000 was paid to the rates in the half vear under review com- 
pared with £12,000 in the corresponding period, the net surplus shows a 
decrease. Car miles run were 2,615,754 (compared with 2,335,089) and 


passengers carricd 28,099,889 (25,216,953). 


Gross profit was 


| 26,479 Harxison & AUTOMATIC TELEPHONE Mro. Co. Telegraph or like systems and 


pe 
| 
| 


apparatus therefor. * 

26,494 and 26,495 Berry. Supply of electricity for heating. lighting and other purposes. 

26,496 Berry. Supply of electric current or gas and meters therefor. 

26.497 Berry. Electrically and gas heated cooking-ovens. 

26,592 Worr. Dynamo-electrical means for starting internal-combustion engines anc 
lighting syst2ms in connection therewith. * 


November 19, 1913. : f ; 
26,511 CraRxs-N. Electric heating elements used in connection with electric heating- 
apparatus. 


26.546 Cox. Electrical resistancss. 
26.570 ViszA. Tel2graphic transmitters.* 

26.575 Curtis. Pickett, CoL TON & IGRANIC Erectric Co. Electromagnetic switches. 
26.582 & 26.609 Western Exectric Co. (Franklin Tuthill Woodward, Belgium.) 


Electrical welding-machines. * 
26.592 SCHRADER. Electric hand lamps.® 
Devices for attaching electric telegraphic and telephonic cables or wires 


26,600 PARRA. 
to insulators. (25/11/12, France.)* 

26,602 STEIDLE. Connecting an automatic telephone subsection system to an automatic 
central station.* 

26,608 Western ELECTRIC Co. (Franklin Tuthill Woodward, Belgium.) Selective 
siec.alling-devicss.* 

26.622 B. T-H. Co. (G.E. Co., US) Vehicles. 

26.623 OLMsrED. Voltage? regulators for electric generators. 

26,631 H. Aron ELEKTRICITATSZAHLERFABRIK G.M.B.H. Electric clocks. 


G2rmany.)* 
26.635 BoNtiELLA & BoxNELLA. Electric switches. . , . 
Combined signalling and indicating and/or train-arresting devices for 


26,538 PEACOCK. 
railways.* 


(26/2/13, 


November 20, 1913. 
Voltage and output regulators for dynamo-electric 


26,646 FERGUSON & JOHNSTONE. 
machines. 

26.657 McCLEtLa‘:p, jun. Shadeholder for incandescent electric lamps. 

26,084 Western Exvectrric Co. (Frank Tuthill Woodward, Belgium.) 
electric conductors. * 

26.687 Lucas. Electromaenetic relays. 

26.688 Lucas. Elsctrically-controlled starters for internal-combustion engines. 

26,695 Morton & Newton & WricHT. Ltd. X-ray apparatus. 

26.700 Manouals & Sims. Electro-pneumatic continuous brake for vehicles. 

26,702 SAMAIA. Excess voltage safety devices for high-tension circuits. 

26,704 CREDENDA CoNnDuITs Co. & SUMMERHAYES. Supporting resistance wires and the 


like. 
26,708 GRAHAM. Water-tieht t*lezhonic, telegraphic and like electrical apparatus.’ 
26.713 GNANN. Metal filament lamps. (1/9/13, Germany.)*® 
26,733 RuMOLING. Electric controlling-mechanism for marine and like engines. (Addition 
. to 29,754 09.)* 
Lamps and searchlights, 
November 21, 1913. 


26.763 BaAvtEY. Arms for telegraph poles and telephone poles. 
Fittings for electrical conduits and method of manufacturing same. 


26.764 HEMMINGS. 
Electrostatic separators for treating inflammable or explosive materials, 


26.802 KRAUS. 
(27 10 13. Garmany.}* 


26.817 VANDERVELL & MIDSLEY. 
26.827 HoESEXSTAZDT & WESCOTT. 
26,831 H&ARs-N. Controlling th? 
sterilizing apparatus and the like. 
Multiple arrang»ments of high-frequency electric- 


26.834 PepersEN & PouLsEN. 
current generators, (12/12 12, D*nmark.)* 


26,835 HEARSON. Electrically-heated cooking and st'rilising apparatus. 


November 22, 1913. 
26.855 Browne. Electrically-controlied railway block-signalling and apparatus therefor”. 
26,899 HATFIELD & CHAMBERLAIN & HooxHAM. Electrolytic measuring instruments.* 


26,905 Siemens Bros. & Co., LAIDLAW & GRINSTED. 
cr other systems.* 

26.906 BoscH. R:eulating- d»vic?s for dynamo or other electric machines. 
G*rmany.)* 

26.913 Penrose & Co. & Owen. Arc lamps. 

26,929 MILNE. GEORGE. Levy & Tucker. Comparing electrical quantities. 

26.934 Soc. Marius Latour ET Cie. Transformation of the frequency of high-frequency 

altzrnating-currents for wireless telegraphy and teleron. (22/11; 12, Franca)*. 


Insulated 


26.742 PETTINSILL. 


Dynamo-electric machinery. 
Hizh-frequency electric-current generator. 
temperature of electrically-heated cooking and 


Circait arrangements for telephone 
(1/11/13. 


ELI 


COMPANIES' MEETINGS AND REPORTS, 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—The report for the year ended 
Aug. 31, states that the directors have expended £121,690. 17s. 10d. on 
in account on land, buildings, plant and mains. ‘The area 

the districts covered. by the company's statutory powers is 
approximately 155 sq. miles, and a supply is now available in 
302 miles of streets, an increase of 60 miles during the year; 3.486 
new consumers were connected during the year, bringing up the 
| total number connected to 11.354. The power supply has increased by 
22 per cent., the motors now connected being equivalent to 6,270 H.P. 
while the total connections (including lamps, motors, heating and other 
apparatus) have increased by 29 per cent.; the total units sold by 20 
per cent.; and the gross revenue by 23 per cent. Important moditi- 
cations have been made in the charges for power, which the directors 
anticipate will lead to a greatly increased demand from manufacturers 
and others. For providing capital a further £25,000 5 per cent. deben- 
ture stock was issued during the vear at a premium, and 10,000 ordinary 
shares were offered to the ordinary shareholders at a premium of £3 per 
share, To provide for future ex pansion, a resolution will be submitted 
at the forthcoming meeting for the increase of the capital by the creation 
of 20.000 6 per cent. cumulative preference shares of £5 cach, The credit 
balance for the year of £37,857. Os. 11d., compared with £27.622. 113. 9d. 
for the previous vear. After payment of the dividend on the preference 
shares for the half. vear ended Feb. 28, and of an interim dividend of 5 
per cent. on the ordinary shares, there remains (including amount carried 
forward) an available balance of £28,364. 14s. The directors recommend 
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payment of the preference dividend for the half-year ended Aug. 31 and 
a final dividend of 5 per cent. (tax free) on the ordinary shares (making 
10 per cent. for the year) together with a bonus of 2 per cent. (tax free), 
leaving a balance to carry forward of £9,864. 14s. The directors recom- 
mend that out of the net premiums received on the issues of debenture 
stock and ordinary shares, £20,670. 6s. 3d. be added to general reserve, 
and that the balance of £9,631. 9s. 7d. be carried to a suspense account 
to meet the cost of writing off sundry items of plant which are being 
removed to make room for new and larger machinery, &c. 


BARBADOS ELECTRIC SUPPLY |CORPN. (LTD.)—At the meeting on 
Monday the chairman (Mr. A. W. Tait) said that although the results for 
the past year were disappointing some progress had been made. The 
high cost of generation was due to their having had to pay a very high 
price for oil fuel. Oil had gene up in price, and at present they were under 
the disadvantage of having to ship practically the whole of the oil re- 
quired from the United States. They were only able to obtain a small 
supply locally in the island. and, although they had experimented with 
Trinidad oil, they had not been able to use it with any success, because it 
contained so much tarry matter. It might be. however, that when 
refineries were established there it would be possible to produce an oil 
suitable for their requirements. Negotiations were in progress for the 
supply of power by the company to the tramway company, and if the 
suggested contract were signed within the next few wecks the supply 
would not be available for a vear, because the tramway company would 
first have to reconstruct their system. 


BURMA ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The directors 
have declared a dividend of 3 per cent. (3s. per share) on the preference 
shares and £5,000 has been placed to reserve for depreciation, carrving 
£908 forward. he directors announce that if proper provision for the 
upkeep and for depreciation is to be provided it will be impossible to rely 
upon paving the full dividend on the preference shares, and consequently 
there is no reasonable prospect of paying anything on account of the 
arrears. The directors have formulated a scheme which provides for the 
increase of the preference dividend from 6 per cent. to 7 per cent. (but it 
will be non-cumulative) and also for making the voting power of the 
preference shares equal to that of the ordinary shares. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The 
accounts for the year ended Sept. 30 show a balance protit of £21.635, 
compared with £19,769 for the previous year, The tratie receipts show 
an increase of £2.20] and the income from the sale of electricity also 
increased by £1.399. The disposable balance (including £2,581 brought 
forward) is £16,607 and the directors propose to pay a dividend of 3 per 
cent. on the preference shares, which will absorb £4,500, leaving £12,107. 
It is propeasd to place £2.000 of this sum to rolling stock reserve account. 
to appropriate £6,000 towards future maintenance of permanent way, to 
add to third-party insurance reserve £1,000, and to carry forward £3,107, 


WESTERN UNION TELEGRAPH CO.—The annual report for the vear 
ended June 30 states that the fiscal vear has been chanted to cover the 
period from Jan. ] to Dec. 31. Gross telegraph and cable earnings were 
$45.321.451.36 and total earnings $46,385.093.26; operating expenses 
were §41.939,933.90 and taxes S1,020.000.00, leaving 83.426.059.36. 
Income from loans and investments was $1,037.449.54. making a net 
profit of $4,463.508.90. Interest on bonds of the Western Union 
Telegraph Co. required. 84.337.229.12. and four quarterly dividends 
82,002,166.25, leaving $134,113:53 to transfer to property account. The 
Jatter account was increased by $1,819,393, representing new land- 
line construction and equipment. 81.114,715 and real estate $713,660, 
less reduction in value of patents S8.982..— The company’s land-line plant 
has been extended by 26.020 miles of wire and 2,174 miles of poles. Other 
securities owned show a reduction of SJ.327.829.. The reserve. for 
reconstruction of land lines has been increased. by 8776.944, notwith- 
standing the heavy expenditure for rebuilding portions of the property. 
The reserve for maintenance of caBles has been increased by 8127.087. 
and in addition £20.000 has been charged to operating and transferred to 
the Anglo-Americen) Telegraph Co. cable renewal fund. The agree- 
ment with the Direct United States Cable Co, provides that the company 
shall maintain its cable plant without contribution from the Western 
Union Co. The increase in gross earnings is $4,700,000, and increase 
in operating expenses, $4.830,200, is made up of reconstruction and de- 
preciation $1,652,800, improvements at offices and establishing new 
offices $443,200, relief department and. pensions 8124.300, proportion of 
messenger service $121,900, increase and in wages S2,488.000., 


NEW COMPANIES, &c. 


NEW COMPANIES. 


ELECTRICAL WORKS (MILLER) (LTD.) (132.1404.)— Reu. Nov. 26. 
capital £25,000 in 5.000 shares of £1 each, and 5,000 shares of £4 each, to 
found electrical manufactories in Germany or elsewhere. to light fac- 
tories and buildings, &c. Reg. office. 16, John-street, Bedford-row, W.C. 

HARRAWAY BROS. (LTD.) (132.373.)— Reg. Nov. 25, capital £2.000 in 
€] shares, to take over the business carried on as Harraway Bros.. and to 
sarry on the business of electricians, engincers, suppliers of electricity, 
«&c. ` Private company. First directors are H. V. Harraway and J. M. 
Hawkins. Secretary, J. M. Hawkins. 


HOLBORN ELECTRIC FIRES (LTD.) (132.434.)—Ree. Nov. 27 
capital £2,000 in £1 shares, to take over the business carried on as the 
" Holborn Electric Fires,” together with certain inventions relating to 
improvements in electric heating, and to adopt an agreement with A J. 
H. Andrews. Private company. First directors are A. J. H. Andrews 
and Dr. D. H. Jackson. Reg. office, 2, Devonshire-square, Bishopsgate, EC, 


NORTHERN GENERAL TRANSPORT CO. (LTD) (132,492.)—Rez. 
Nov. 29, capital £400,000 in £1 shares (150,000 6 per cent. preference) to 
carry on the business of tramway, light railway, motor car, omnibus, &c., 
proprietors, engineers, store and garage keepers, carriers of passengers 
and goods, manufacturers of and dealers in motors, motor cars, omni- 
buses, trucks, locomotives and other vehicles, electrical and mechanical 
engineers, electricians, manufacturers of electrical apparatus, &c.— First 
directors are C. S. B. Hilton, C. R. Greene, R. J. Howley, A. Atherlev- 
Jones, K.C., M.P., and H. S. Day. 

UNIVERSAL ELECTRIC CONTRACTS (LTD.)  (132,417.)— Reg. Nov. 26 
capital £1,000 in 100 founders! shares of £1 each. and 1,800 ordinary 
shares of 10s. each. to carry on the business of electricians, electric and 
mechanical engineers, suppliers of electricity, &e. Private company. 
First directors are J. C. Akerman, R. A. Chambers, E. V. Allen and H. 
Pinder-Brown. Reg. office, 240, High Holborn, W.C. 


RECEIVERSHIP. 

BATLEY ELECTRIC CARBONISING CO. (LTD.)—H. Appleyard, Pru- 
dential-buillings. Market-place, Dewsbury, ceased to act as receiver or 
manager on Nov. 15, 1913. 

WARREN, BEATTIE & CO. (LTD.)—Notice of appointment of F. J. 
Forster. of Albert-chambers. Middlesbrough. as receiver, on Nov. L5, 
1913. under powers contained in instrument dated Aug. 16, 1911, has 
been filed. 


CITY NOTES. 


——— 
MEMORANDA (Dec. 1).—Bank rate 5 per cent. (since Oct. 2, 1913). Price 
of silver, 263d. per oz. Consols 72—72}xd for money 723—72ixd for 
account. Consols Pay Day, Jan. 2; Stock and Shares Continuation 
Days. Dec 9 and 28. "Ticket Days, Dec. 10 and 29. Pay Days, Dec. Il 
and 30; Mining Shares Carry Over Days, Dec. 8 and 24. 


ARON ELECTRICITY METER (LTD.)—' l'he transfer books and register 
of members will be clos d from 6th to 13th inst., inclusive. 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—A dividend of H 
per cent. has been declared for the quarter to Dec. 31 on the six per cent. 
cumulative preference shares. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered. to consumers during the five weeks ended Oct. 31. 1813, 
amounted to 1.426.639, compared with 1.386.195 units in the come 
sponding five weeks of 1912. 

CONSOLIDATED DIESEL ENGINE MANUFACTURERS (LTD.)—Mr. J. X. 
Fells presided over a meeting of shareholders on Tuesday. when the po- 
posed scheme of reconstruction was discussed. Mr. Fells ex plaine! thst 
his election as a director and as chairman of the company was duct?! 
fact that a number of independent and inthuential shareholders sec" 
to the directors that there should be some one on the board whe had n9 
responsibility for the past. and who would be able, therefore, to deal m- 
partially with the situation. In his opinion there had been sone errors 
of judument committed by the directors: the com pany should net have 
been allowed to drift into its present. position. and matters should have 
been taken in hand some time ago. The directors weleomed the appea 
ment of a committee to inquire into the position and report to à sube- 
quent meeting. . 

After Nir William B. Peat (who had made an investigation of the com- 
pany's affairs on behalf of the holders of 200.000 shares) had spoken mM 
support of the reconstruction scheme, a resolution was passed appeintinü 
a committee to inquire into the causes that had led to the company 5 pre 
sent position, to advise as to remedies to be adopted, to deal with ques 
tions relating to the new board and the reconstruction scheme, and t9 
report to a further mecting, 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—.An interin dividend 
of Is. per share has heen declared on the ordinary shares, being att 
aoe rate of 10. per cent. per annum for the six months end 
Nov. 30. 


SYNTHETIC PRODUCTS CO. (LTD.)—The report for the year ended 
June 30 states that with regard to the synthetic rubber process €x 
stage has now been tested on a small commercial scale. and the princ 
difficulties of chanving from the laboratory process to the large scale have 
been overcome. "Ehe only thing which has stood in the way of manufac: 
turing large quantities of rubber has been the fact that the fermentation 
plant has only been ready to supply fusel oil by the ton during the last few 
weeks. The commercial tests of the vuleanised product have vet m 
made, The directors are of opinion that during the next few months ther 
will have demonstrated that they can produce commercially satisfactory 
synthetic rubber at à price much lower than the natural article. 


TRACTION & POWER SECURITIES CO. (LIMITED & REDUCED.)—À 
petition for confirming a resolution reducing the capital from £2,000,000 
to £1,829,180 will be heard by Mr. Justice Joyce on Dec. 9. l 

R. WAYGOOD & CO. (LTD.)—The directors have declared an int 
dividend at the rate of 5 per cent. per annum (thl. per share). less tà 
the ordinary shares for the half-year to Nov. 30. 
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Messrs J. B. Gamham & So ia Un eae: | 
. J. B. Garnham ns, A ər Thames- - 
date Dec. 3 the following as the present basis neh street, London, E.C., quote under ELECTRICAL COMP ANI ES’ SHARE LIS r 
New Mer s o n | 
Solid Drawn Brass Tubes. mors Pd. Antimony Fer ton. | g Den P - 
Sd Drawn Copper Tubes ...... tolo: Orb METALS. ` £30 28 2 DEND| NAME. Won * RATE 
gaed COPD Tubes ,-« esee 10jd. | Clean Scrap Copper . Per ton. a Dee 1 ome cent,| DIVIDEND 
pa Tubes ein ER er Icd. | Brazierv Co per Scrap i^ aC £54 lo “ e a i | . 3. IELDED, UR. 
Rl uu Zid | Od Brass, dun il 8800] || Lo rye 
Brass Sheets nnl | Toa Dead R Éis o 0 Electricity Supply. 
pper Wire... oe tolt Old Zinc... eres fe 6 6. | 19 5/0 | Bournemouth & Poole Elec. Sup. Ord 9-12 | £ 3 € 
Copper Sheets... isses ce ae Be ow Pewter aee £120 0 0 í 4/6 | Do. 44 per Cent. Cum. Pref..........| 8—9} 517 0| Mar, Se 
Eueihlesd i £83 0 0 | Black Pewter.....+.....+.. £70 0 0 || st Ns. | De. 6perCent. Cum. Second Pref 10 —10i 414 9 | Feb, Aug 
ee ee eneanseeneve 5 0 ;" A O. 4 n x pomme - 2 a 4 
d ace ier a HCM M £20 15 0 | Aluminium................ EE 5 5 4/6 ven sahara ene Stock (red.) wee) 95 —98 |411 : Feb, Aug 
Dec 3 M London-road, Southwark, London, S.E 5| 3/6 | Do. 7perCent Pref. ec.Sup.Ord..|  8$—9 511 0 Jan, july 
. 3, the following prices of OLD METALS :— Í , SE. quotes under date St. | 4% |tCentral Elec.Sup Co.4% Guar. Deb. Stck. 9—9 | 4 0 9/4 agi 
Aluminium Cutti per ton. ^ 5. 2'6 | Charing Cross (W.End & CS WES Stck.) 91 —94 14 5 0 pat Sept 
IngS....... " 0 0 Ol B " per ton. 9 2 3 Do. ei ^ : : y) l.Sup.Co. 44—5 | 5 0 ne, Dec 
Old Brass d Lead (less 4lbs. cwt. Draft) £16 5 | 44 per Cent. Pref O | Feb, A 
Cul A I £41 O O| Tea Lead ...... . £ 5 0 St.) 4X | “Do. atr Omt Deb. Stck lod Y 5: »- —44 |5 0 O| Feb. Aug 
Clean Copper Wire ........ £61:«0.70:| Old Zine aac osse en: El4 15 0 | St 4)%/ Do. 4} per Cent. Deb. Stock rd) +++! 304—9234 6 6/ Jan, July 
Braziery Copper ORE Ea rea 0 O| Hollow Pewter ........... i £132 0 0 9| 2/3 Do. City Undertaking 419; Cu l Pr f " =a 023 483 ; 
UR GM EE £54 0 0 | Shaped Black Pewter 11111 £32 0 0 | se | 20, | Chelsea, Electric Supply docu Pee di-s 12,2 $]2J&& Ja 
S ETE MES = BOO bee) ghee ede Po s ^ o. 4L per Cent. Deb. Stock (red.).... Tu $ | March 
"mA St. 4197 Chiswick Elec. S ock (red.)....| 94 —97 413 0 c 
ELECTRIC TRAMWAY & RAIL || SE | 44%) Chiswick Elec. Supp. Corp, Ist Mort. Db.| 87 —99 |5 o | June Dec 
AY & WAY TRAFFIC RECEIPTS. | 10 £9 | D» 6er Geni Cum Prt 1S TH d 6 O | Feb," Aug 
- Prats t. 5% Do. 5 = E . DHTTERYTUTLI —]14 4 59 , 
Week S o: i 9; per Cent. Deb. Stock (red.)....| 116 —12 x Jan, July 
LINE. ended. a nc. or dec. | ro: OOREDATRO. | i 44%| Do. 44 per Cent. 2nd Deb. Stock (red.) 93 SIBI : O O | June, Dec 
E (a) ‘No. of | Inc. or dec. | 5/0 | County of London Elec. Supply Ord 114 9 0| Jan, July 
A : $———g—— E Amount, | (a) dec. m n Do i Cent. Cum. Pref........... tog z R : | Feb, Aug 
i i ———————————— e . O. e er AE: mu d yeu? — 
Ane lle aon a Nov. 26 1,424) + 34. {26 — 4352 24 St. | 4$%| Do. end. Deb. cet cae reynas js —1l05|4 5 9 pn July 
ye csse pe ME. 25 | 58,329 | + 2,852 | 47 2,694,539 + 2720 | : n Edmundson's Elec. Corp. Ord........... —101 | 4 9 O| May, Nov 
Ayr Corporation Ae s 29 441.) + 52 36 , 16,555 + 189,303 | | 6% | Do. 6 per Cent. Cum. Pref........... Yr — fr x | Tune, July 
Bati Electric Trams, Ltd. j 74 zs | T 2 | 28 12.235 zr | : 440 ps AP cons Non-Cum. Put. e li—li £L ag May, Nov 
serseeseso gi | 44% i per Cent. ` Deb. (red.). x s 
Birmingham Corporation. 39 1416 | + 22 S decia c 3/0 | Folkestone Electric, Suo riy Co Ei 90-5 | 5 8 0| July 
Blackburn Corporation .. » 29 12294 | + 1,235 35 ' 411 13 Ed E351 Da. 6 per Cani. Cum. PEL ir 41—4$ | 6 4 O | April, Oct 
Bolton Corporatíon......| ” 26| 1,281 ' + 174, 4135 | PASE + ; Me Do. 4 Ist Deb. Stock (red.) ........ age 4h | 5 2 6| Mar " Sept 
Bournemouth Corporation oe | ei 1+ 356: 55 . Sea T 4/0 | Hove Electric Lighting Ord........... 89 —91 | 419 0| Feb, Au 
Bradford Corporation | » 26 1,658 T 213 : 134 { Zeit + 44% | [sle of Wieht EL "ee p Co d ^ $ EREE 7i —8i 511 0 April Oct 
Brighton Corporat ae 12 29 559414 $5135! ,676 i+ i | Kensineten & Knichtebria, eb. Stock..| 88 —91 | 419 0 , 
Bristol Trame & Cora: ee T 32 854 T 103 35 208,720 + 6% Do. 6 per date, peg lor Ordi or sse 71 —81 E T Feb ee A 
pistol Trams & Carrlage | ,, 28| 6916 | + 241 | i47 EU a Ae |, Do. «4 per ont Deb. SUES Sree ees Jan, July 
Bary caia. (pe. qp UE. Morir E ael ipio eden: Moda Halts te ur d m 
ratlon ....... Nov. 33i 1 7 35 10,249 | Co. (Joint Station) 4% Deb. Stock (red. 
| : ,339 , t 44?5| Ke e xd a i ck(red.)) 87 —90 |4 9 
pisurta Tramway 5Co, s „» 29 n66,424 a S | 36 | 472837 l+ 42° pray A ag: ie Irred. Deb. Stock..| 76 —80 | 5 12 : April, Oct 
Cardiff Corporation... ” 2 146 + 19 4i 6] 310 | Do. 6 per Cent Pref MIN SATE IARD FRANA 10 6| Mar, Sept 
Ced Corporation: ay: " 22j 2684| 311 33 2 H AX | Do 4 per Cont. fat Mort D 4i—5: | 514 0| Mar Sent 
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The Finance of Electricity Supply in London. 

THE information given by Mr. J. F. C. SNELL during the 
discussion on Dr. KLinGENBERG’s address, regarding the 
finance of electricity supply in London, will doubtless be 
received with delight by those who think that everything 
is satisfactory in the best of all possible electrical worlds. 
For Mr. SNELL showed that the capital expenditure on the 
electricity undertakings in the metropolis was £80 per 
kilowatt in London, as against £69 in Chicago, while the 
price received per unit was 2-43d. and 2-25d. respectively 
in these two cities. The units consumed per head were 
105 in Chicago as against 70 in Greater London as a whole, 
though in St. Marylebone the figure was as high as 100. 
This more or less satisfactory state of things (satisfactory 
because, of course, we cannot be expected, our critics tell us, 
to do as well as they are doing in the United States), is 
further improved by the fact that in London the traction 
load, which plays so great a part in American electricity 
supply, is by no means fully developed, and is in only a few 
cases supplied from a station which also supplies lighting, 
power and heating. It would, therefore, seem that in 
London, in spite of all the obstacles which have been placed 
in the way, the development of electricity supply has been 
good ; and that we can once more congratulate ourselves 
on the fact that the old country is, after all, not lagging 


behind. 


Tuis state of mind is all very well, but it is, we think, 


likely to receive a rude shock when Mr. SNELL’s figures are 


examined more closely. The comparison between London 


and Chicago is only as favourable as it is from the fact that 
the latter is feeling equally with London the effect of small 
beginnings. But as in Chicago, supply is now being given 
from a few very large stations, this effect will soon wear off, 
while in London, on the other hand, the evil results of a 
parochial policy in electricity supply will long remain to 
trouble us. As it is, much too much capital has been spent 
on plant with the result that, though the aggregate maximum 
load in London is 203,000 kw., there is no less than 320,000 kw. 
of plant to meet it (or practically 36 per cent. in reserve), 
It is painful to think how much more satisfactory things 


9 l 
. might be if only a reasonable policy had been pursued. 


Another and a worse obstacle lies in the many varying 
svstems of supply. This is an obstacle which it will be 
difficult to overcome, for in replacing small plant the effect 
of time is an ally to progress, while to chanve a system of 
supply whenever it be done must result in expense, not only 
to the undertaking, but to all the consumers. Indeed, 
owing to the cost involved, this course is almost impractic- 
able. To a great extent, therefore, London electricity 
supply must remain, as Dr. FERRANTI says, "the maddest 


sort of performance." 
o 


THE position of electricity supply in London demands 
improvement, and every moment of delay will make things 
worse ; and what is done must therefore be done quickly. 
Mr. SNELL’s idea, gradually to abandon the older and smaller 
stations, and to replace them by two or more large central 
stations from which the present undertakers would purchase 
& bulk supply, seems a reasonable scheme. It would over- 
come the difficulties of the varying nature of the distribution, 
and of the large amount of reserve plant. But it is a scheme 
which is not without its difficulties, though these are mainly 
of a political or financial character. In the first place, it 
has always been difficult to persuade the various municipal 
authorities in London to sink their identities for the good 
of the whole city ; and this difficulty is not likely to dis- 
appear in this instance. Another question which would 
have to be considered is that of unifying the tariffs. These 
vary with the districts at the present time almost as much as 
the systems of supply, and as a bulk supplv would, we 
suppose, be given at the same price to all undertakings, 
it would therefore be an anomaly that on one side of the 
road the Metropolitan Electric Supply Co. should be 
charging one figure, while on the other the St. Marvlebone 
Council were charging another, for à commodity which cost 
them both the same. A further problem is raised by the 
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position of the companies under this scheme. In time their ! modern coils has only recently been more or less satis- 


undertakings are to pass into the hands of the London , factorily solved by the aid of gas-filled mercury breaks. 
County Council, and then it will be necessary to choose | When, however, it is a question of higher powers, such as 
between handing the areas supplied by them over to the "several kilowatts, no single one of the interrupters at 
local authorities, or the Council working them itself. It is ' present known seems to give satisfactory results. Dr. W. 
problems of this nature that seem to us much more pressing | BURSTYN has recently described a novel application of the 
and difficult of solution, than whether current should be property of “ quenching electrodes ” for this purpose, and a 
supplied from a station in the coalfields, or from one in | translation of this article will be found elsewhere in this 
the suburbs. The more so as they will inevitably form a: issue. Dr. Burstyn’s results seem to show that the coil 
basis for an interminable discussion by politicians, who are | interrupter difficulty can now be considered as settled once 
more concerned for the sharpness of their own axes than the , for all. Not only is he able to obtain interruptions up to 
good of the communitv. 1,000 per second or even more, when several kilowatts are 
being dealt with, but his arrangement lends itself to switch 


——— —— 


The Rating of Electrical Machinery. 

Tue Paper by Mr. A. R. Everest on “ International 
Standardisation of Electrical Machinery," which is repro- 
duced in another column, may be regarded more or less as 
an official statement of the present position of the Inter- 
national Electrotechnical Commission in regard to the 
question of rating. There has been so much discussion 


over this question that it is well to have a Paper of this | 


operation in such a way that it appears likely that a new 
era in the switching of continuous currents may now be 
dawning. When approached from the idea of the quenched- 
spark gap it can easily be seen why it is that the use of 
carbon for the break contacts, although for some vears 
almost universally employed, is not only undesirable but 
fundamentally wrong. ln the ordinary way, to open a 
10,000-volt circuit. carrying 35 amperes by means of a 


kind. The author states clearly that the results arrived , switch having a movement of fhe contacts of only mm. 
at are based simply on the maximum temperatures which, | would seem to be simply courting disaster, yet with 
in the opinion of the I.E.C.. the various insulation materials the multiple-gap switch now described, in which the 
can stand continuously without deterioration. Accepting ' voltage per gap is kept below 1,000 volts, this current can 
the figures that have been found, it is then merely a question , be dealt with practically without arcing, although it is true 
of what air temperature should be taken in order to state | that the total separation of the contacts, since there are 
the temperature rise, which is the quantity with which ! 16 sets in series, amounts to 8 mm. 

engineers are commercially concerned. At one time the 
National Rules in the United States specified an air tem- 
perature of 25 deg. C. The British and United States Com. 
mittees have now recommended a temperature of 40 deg. C., 
which is à considerable jump from the value hitherto used, ! plaining of the lack of efficiency in the present telephone 
Naturally there has been some disinclination to accept this - system. A comparison of these sets of correspondence 
high figure on the part of certain members of the I.E.C., ' ig instructive, for while the earlier ones contained a distin 
and a temperature of 35 deg. C. has been suggested. The | vein of optimism that once the complaint had been mad 
objection to this figure appears to be due to the fact that ` al] trouble would soon be repaired, the latest one, which Is 
the meteorological records for various temperate countries, now running in “ The Times,” evinces a pessimism that 
including Great Britain, Germany and the temperate part | really nothing will ever turn our present telephones into an 
of the United States, show that 35°C. is not sufficiently efficient system. At this date nothing is to be gained by 
high to cover the highest outdoor shade temperatures . examining the nature of these complaints. They ar of 
which are occasionally recorded. But if a temperature-rise ' the usual type: “ Engaged signals,” “ no reply," “ over- 
that is generally applicable is to be adopted it must cover charged calls,” “no redress for grievances.” The only new 
all the ordinarv conditions. We are glad to see that the point is that the Hampstead exchange appears to be worse 
I.E.C. is making an attempt to do away with the absurdity than the rest, or else its subscribers are more exacting. 
of the difference between full-load rating and the highest Worn out though the theme may be, we think, nevertheless, 
load a machine is expected to carry. The specifying of that some moral can be drawn from it. At a time when 
overloads is really an absurdity. Quite apart from fixing @ the National Telephone Co. still existed we, in common with 
standard temperature, the I.E.C. will do good work if they our electrical contemporaries, called attention to the evil 
can put a stop to this practice, and ensure that machines which would surely befall if the telephones were nationalised. 
rated according to J.E.C. rating will simply carry con- Now we can enjov what bitter satisfaction is to be derived 
tinuously the highest load for which they are designed. from saying " we told you so.” The public has its own 


_apathy to thank for what has occurred, and it is sorry ; but 
experience is no good if it is not applied, and à chance wI 
soon come of applving it, for the Government 18 not going 
to stop at the telephones. Even now they are flirting with 


ap 


Telephones and Railway Nationalisation. 
From time to time correspondence breaks out, now m 
one of our daily contemporaries and now in another, conr 


— ee 


—— ili ——— 


Sparkless Switches and Interrupters. 

ALTHOUGH the induction coil enjovs the distinction of 
being one of the earliest invented pieces of electric appa- | 
ratus, and a vast expenditure of time and thought has been railway nationalisation, and it is surely time that the D 
devoted to its improvement, the possibility of sparklessly should wake up, before it is too late, to the danger of pui 
interrupting the not inconsiderable currents used in | is going on. State-owned telephones are bad enough, VU 
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State-owned railways would be infinitely worse, for while |  Aden-Colombo Cable.—On Tuesday last the new Aden- 
there is much that is objectionable in present railway Colombo telegraph cable belonging to the Eastern Telegraph 
; ne " | Company was opened for traffic, the rate to Ceylon being the 
administration there is stil] a prospect of the passenger | same as that to India. This cable (considerably over 2,000: 
or trader getting some redress ; then there would be none. miles in length) has been laid by the c.s. * Colonia," belonging 
to the Telegraph Construction and Maintenance Company, in 


record time, a considerable portion of the route being covered 


— — i9 paa ————— — —— 
at the rate of between 9 and 10 miles per hour. The ** Colonia ” 


Royal Engineers (T.F.)—Capt. Francis R. Holt-White, | is due to return to the Thames in January. 
R.E., has been appointed Adjutant of the London Electrical Pyrometer Testing and Heat Measurements.—The 
Engineers, as from Nov. 20th. object of a circular recently issued by the U.S. Bureau of 


Semi-Automatic Telephones,—It is stated that the French | Standards on this subject has been to answer as far as possible 
Administration of Telephones have decided to introduce into | the frequent inquiries addressed to the Bureau concerning high 
the districts of Marseilles, Angers, Roubaix and Tourcoing the | temperature measurements, the general use of pyrometers, the 
semi-automatic system of telephony which has been used ex- | regulations governing their acceptance for test, &c., and briefly 
perimentally with satisfactory results for some months at Nice. | to discuss various technical points which are of special im- 

Memorial to the late Sir William White.—The following | portance in this field of work. 

The following topics are treated : (1) Temperature scale ; (2) thermo- 


ngineeri ied instituti i ir Willia , : 
Write « Dg i vun m with all » bres heme electric pyrometers: (a) homogeneity, (5) annealing, (c) precautions, 
€. Was Closely CoORReeted, Bre Supporting ENE SCIE | (d) calibration, (e) temperature of cold junction, (f) use of a pyrometer 
galvanometer of low resistance and (g) temperature coefficient of galvano- 


establish some permanent memorial, and now invite their 
(3) electrical resistance thermometers: (a) calibration; (4) 


members to contribute thereto and to enlist the co-operation 

of any firms with which the r be connected :—the Insti- iit 

mor, of Civil us n pn d i : f Mechanical En- | other pyrometers, (a) recording instruments; (6) heat measurements ; 
& JS IUUD. l | (7) publications in thermometry, pyrometry and heat measurements 
| (Bureau of Standards “ Bulletin.") ; (8) regulations concerning tests: (a) 
I 


meter ; 
optical and radiation pyrometers, (a) calibration; (5) expansion and 


gineers, the Institution of Naval Architects, the Iron and Steel 
Institute, the Royal Society of Arts, the Institution of Engi- application for test, (5) identification marks, (c) shipping directions, (d) 
neers and Shipbuilders in Scotland, the North-East Coast address, (e) remittances, (j) breakage ; and (9) fees. 


Institution of Engineers and Shipbuilders, the Institute of Tramway Deck Meter.—The problem as to when the top 


Marine Engineers, and the Institute of Metals. It is understood , deck of a tramcar has its full complement of passengers is one 
that mem bers of several of the Engineering Societies in America | of the worries of a tram conductor’s life, and the invention of a 
are also desirous of contributing to the fund which is now being ! meter which will automatically signal that condition should 
raised. A general committee (under the chairmanship of the | be a great boon to that harassed individual. A meter that will 
Right Hon. Earl Brassey, G.C.B.) has been formed representing | do this is the invention of Mr. E. M. Priestman, and is being 
various branches of the engineering profession, the Navy and | tried on the Sheffield tramway system. It acts on the ratchet 
Merchant Service, and some of the Government Departments | principle, and is connected to two adjacent steps in the tram 
with which Sir William White was associated. It is requested | staircase by Bowden wires. Registration is effected by the 
that all contributions be sent to Dr. J. H. T. Tudsbery (hon. | first step trodden upon, the second being thrown out of action 
treasurer), Institution of Civil Engineers, Great George-street, | by the action of the first step, so that anyone mounting 
Westminster, S.W. automatically adds one by depressing the lower step } in., 
* Food Supply and the Electrical Engineer.’’—An address | and in descending takes one off by treading upon the upper 
on this subject was given by Dr. C. V. Drysdale at the opening | step in the same way. The dial of the instrument is made to 
meeting of the Students’ Section of the Institution of Elec- | correspond with the seating capacity of the top deck, and a red 
trical Engineers. line is drawn with the word “full” against the limiting 
Investigation showed, Dr. Drysdale remarked, that the world's food , number. In this way both the passengers and the conductor 
know how nearly the deck is full and when it is actually so. 


supply was decidedly insufficient for the needs of its population, and that 
there was danger of the store of available fertilising material being The indicating finger can be adj üsted atewill in caso passengers 
descend at the front end of the car. 


exhausted in a few years. Sir Wm. Crookes called attention to the 
danger in his presidential address to the British Association in 1898, and 
predicted both the recent rise in food prices and the cessation of food : : 
exports from the United States. He also pointed out that the principal * The Corrosion and Rusting of Iron."—In the course of 
hope lay in the production of nitrates from the atmosphere by electrical | a Paper on this subject, read before the Society of Engineers, 
processes. Since that time the Birkeland- Eyde process of directly com- | Mr. E. K. Rideal stated that he was a supporter of the elec- 
bining the nitrogen and oxygen of the air by an electric arc had come pr E EE: CM 
into operation on a large scale in Norway, and about 300,000 H.P. of troly tic theory of dcn E. and b elieved it £0 be P erfec tly 
water- power was now utilised, fixing about 35 million pounds of nitrogen tenable when due attention was paid to considerations such as 
annually. Another, and even more largely used process, was the pro- | alterations in the solution pressures on crystal surfaces and 
duction by the Franck-Caro method of calcium cyanamide or “ nitrolim," | to the phenomenon of passivity shown by the metal. Corro- 
a compound which split up into lime and ammonia in the soil. About | ņ; . NE ER 
90 million pounds of nitrogen were now annually fixed by this process, sion was due either to internally generated electric culrents 
making about 125 million pounds in all. It was shown that this amount | OT to those from external sources, This theory was applicable 
was only sufficient to increase the world’s harvest of cereals by less than | to the problems of rusting in ferro-concrete, waterpipes and 
l per cent., and the needs of an unrestricted population would demand | structural ironwork, as well as to the action of strav currents 
a present increase of 30 per cent, and-a-4 percent, fürtherinerease each | from tramrails, damp electric light leads and telephone cables. 
In the light of that theory, both the plating of iron with metals 
or covering the surfaces with paints and varnishes might be 
regarded as means to an end—namely, to prevent the formation 
of local “ corrosion cells." The effect of pitting in steel pipes. 
was to be attributed to inclusions of slag and ox'des of iron. 


year. There was, therefore, little likelihood of the supply equalling the 
demand. Suggestions were also made as to the utilisation of electrical 
power for ploughing and subsoil treatment for ‘ dry farming." for 
increasing rainfall, electrolvsing the soil, supplying ultra-violet radiation, 
&c. "The possibility of employing solar energy directly for the fixation 
of nitrogen was also considered. 


DE Imtertmpiond, Dato Gree nae Metallic coatings should be perfectly uniform in character, 

ides iuam EORUM: aed ee Sar ages y 26, 1910 as MK 

Scalumova--Baios e ces. ences. MORE April 21, 1912 otherwise rusting might be augmented instead of retarded by 
Marmariza—Hhodes.............. an ur e COR April 21, 1912 such processes, while paints should be applied to clean surfaces 
Tonio ondoa Ionia Un n iir ui ee TIT o ion and should possess certain definite characteristics, such as high 
Singaradja Ampenan IE Oe B tas | Specific electrical resistance, a pigmentary vehicle that did not 
Mole St. Nicolas— Perteuprince..........-.«- eee Oct. 27, 1913 readily liberate water during the process of aerial autoxidation 
pone MM VEN MN UA E FIM a 2d m and was not permeable to water vapour when thus oxidised, 
K artale Nagara cerni . d A No». 15, 1915 and pigmentary particles not widely separated from iron in 
SikacsValdezaemas coc on Dec. 3, 1913 their electrochemical potential. The protection of boilers by 
Cape St. James—Pontianac ......... eene Dec 7,1918 protector metals such as zinc being placed in the boiler, or the 
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application of an externally supplied current were direct 
applications of the theory. The various methods of testing 
corrodibility were all open to criticism, and the effect of 
additions to pure iron had not been sufficiently well investi- 
gated for any definite conclusions on the subject to be drawn. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. H. H. Broughton contributes an article on ** A Simple Torque- 
meter " (p. 413.). 


We give an account of Mr. W. Dubilier's wireless telegraph and 
telephone apparatus (p. 407). 


At the meeting of the Institution of Electrical Engineers last week 
Prof. G. Klingenberg delivered an address on “* Electricity Supply in 
Large Cities." An abstract of this address and of the discussion that 
followed is given on p. 398. The address is referred to in our Leading 
Article (p. 412). | 

A Paper read at Birmingham by Mr. A. R. Everest on “ Inter- 
national Standardisation of Electrical Machinery ” is given on p. 404. 


An abstract of a Paper by Dr. W. Burstyn on “‘ A New Method of 
Extinguishing an Arc and its Application to Switches and Inter- 
rupters ” is given on p. 402. 

We describe the wireless telegraph installation on board the 
Hamburg Amerika liner '* Imperator "" (p. 409). 

We describe the electrical equipment of the new Middlesex 
Guildhall (p. 405). 

Companies Meetings and  Reports.—Meetings of the Adelaide 


Electric Supply Co.. Burmah Electric Tramways & Lighting Co. and 
National Telewriter are reported, and abstracts are given of the 


-directcrs’ reports of the Barcelona Traction, Light & Power Co.. 


Blackpool, St. Anne's & Lytham Tramwavs. Bullers Limited, Douglas 
Southern Electric Tramways. India Rubber, Gutta Percha & Tele- 
graph Works Co., Manx Electric Railway Co. and Melbourne Electric 
Supply Co. (pp. 429 and 430). 


APPOINTMENTS VACANT AND FILLED. 


A switchboard assistant is required for Stepney (London) elec- 
‘tricity works, with a.c. and d.c. switchboard experience. Com- 
mencing wages 25s. per week. Applications to the Engineer and 
Manager. 27, Osborn.street, Whitechapel. E.. by first post Des. 16. 
.See an advertisement 


An electrical engineer is wanted, with up to date experience in 
installation and maintenance of power and lighting systems, &c. 
See advertisement. 


A draughtsman is required by Messrs. Harland & Wolff (Ltd.). 
Belfast, to prepare wiring plans and diagrams. get out quantities, &c., 
of electric lighting and power installations for ships. See advertise- 
ment. 

A large manufacturing firm advertise for an assistant engineer in 
their design department. 

An assistant master in electrical engineering is wanted for day and 
evening work at the Polytechnic, Regent-street, London. W. Salary 
from £150 to £200 per annum, according to experience. Applica- 
tions to the Director of Education. See advertisement. 


A test-room assistant is required for a cable factory in Lancashire. 
See advertisement. 

A senior draughtsman and a junior draughtsman are required by 
the Birmingham Electric Supply department. Commencing salaries 
£130, rising to £160, and £80. rising to £130 per annum, respectively. 
Applications (on forms to be obtained from the secretary by Dec. 15. 


Swindon Corporation require an electrical engineer. Salary £120, 
rising to £180 per annum. Forms of application from the Town Clerk 


to whom tenders by Dec. 27. 


Mr. Sellars, heating and cooking representative of West Ham 
electricity undertaking. has been promoted to superintendent can- 
vasser of the sales department in succession to Mr. Hellaby, at a salary 
of £200 per annum, plus 4 per cent. commission, 

Mr. R. N. Cole has been appointed assistant electrical engineer at 
Fareham. in succession to M.. Horner. 


DECEMBER 12, 1913. 


Mr. G. Sowersby, of Watford, and Mr. J. E. Chamberlain, of 
Canterbury, have been appointed shift engineers at the Watford 
electricity works at salaries of 22s. 6d. per week, rising to 25s. after 
a month's satisfactory service. 


OBITUARY. 


C. P. SaupBERG.—The death is announced of Mr. C. P. 
Sandberg. who was well known as a consulting and inspecting 
engineer to the Swedish, Chinese and Siamese Governments. He 
introduced many improvements in the design and manufacture of 
rails, and was one of the oldest members of the Institution of Civil 
Engineers. 


PERSONAL. 


Dr. Emil Rathenau, managing director of the Allgemeine Ekk- 
trizitiits Gesellschaft, celebrated his 75th birthday yesterday. He 
has been connected with the firm throughout its career, which now 
extends over more than 30 years. It may be said with truth that 
Dr. Rathenau has been the guiding spirit in the development of this 
great firm. whose activities are now world wide, not only in the 
electrical. but in the general engineering field. We offer both the 
firm and Dr. Rathenau our heartiest congratulations on this occa- 
sion, and do so the more cordially because Dr. Rathenau received 
part of his engineering training in England. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—At the meeting of this Insti- 
tution on Thursday, Dec. 4th the President announced that Mr. 
Alex. Graham Bell (inventor of the telephone) had been elected an 
honorary member of the Institution. 


Students’ Section of the Institution of Electrical Engineers. Thi 
section held its tenth annual dinner on Monday last at the Trocadero 
Restaurant, London. W. Mr. R. E. Dickinson. the vice-chairman. Jn 
proposing the toast of the ** President and the Institution," referred 
to the consideration shown by members in presiding at students 
meetings, and remarked that Mr. Duddell was the first president who 
had risen through all the grades of the Institution to President. In 
reply, Mr. Duddell impressed upon students the good that was done 
by reading Papers at students’ meetings, and said that the majority 
of technical Papers were burdened by a surplus quantity of words. 
This could only be remedied by practice in reading Papers. such as 
could be gained in the Students’ Section. Mr. Seabrook then proposed 
the toast of the “ Students’ Section.” and Mr. Hills, the chairman. 
replied. The toast of the * Colleges" was given by Mr. Emtage. who 
spoke of the status of the engineer and what means could be used to 
raise that status. In reply, Prof. S. P. Thompson referred to the 
new examinations for associate members of the Institution. an 
the necessity for that examination to be a practical one. to test 
whether an electrical engineer really knew his work, rather than & 
theoretical examination, to find out what he did not know. | 
last toast was that of the * Guests," and, in proposing this, Mr. Driver, 
the hon. secretary, suggested combined meetings of the Students 
Sections of the various Institutions to read and discuss Papers ° 
general engineering interest. In reply, Mr. Mordey urged atudents to 
take a strong interest in the Institution, and to undertake work for 
the public good rather than for their own immediate ends. Mr. 
Bowie, the chairman of the Students’ Section of the Institution of 
Civil Engineers, also replied. The whole evening passed very 
pleasantly. and a good musical programme enlivened the intervals 
between the various speeches. 


British Association.—' The Council of the British Association m 
awarded, amongst others, the following grants out of the gift of £104 
made to the Association for scientitic purposes by Sir J. K. Caird à 
the Dundee meeting of the Association last year: £500 to the i 
mittee on Radiotelegraphic Investigations. and £250 towards the €o" 
of the magnetic re-survev of the British Isles, which has been under- 
taken by the Roval Society and the British Association in collar 
tion. For the Australian meeting of the Association in August eee 
under the presidency of Prof. W. Bateson. F. R.5., the following ha* 
been appointed presidents of sections: Section A (Mathematic a 
Physics), Prof. F. T. Trouton, F.R.S.; Section B (Chemistry). n 
W. J. Pope, F.R.S; Section G (Engineering), Prof. E. G. Coser, 


and Section L (Educational Science). Prof. J. Perry. F.R.5. 
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Junior Institution of Engineers.— At a meeting of this Institution, 
held last Friday a letter was read from Mr. Albert Vickers, stating 
that he proposed to endow a fund in order that a gold medal and a 
premium, in books or instruments, might be awarded to the author 
of a Paper of a directly practical character. He suggested that the 
award should be only given to engineers under 35 years of age. 

Institution of Post Office Electrical Engineers.—A Paper was read 
before this Institution on Monday last on the '' Elimination of Waste 
in Telephone Plant and Operating." by Mr. B. O. Anson. The author 
described with the aid of curves where the present system was in- 
efficient due to the great irregularity of calls and to the inability of 


any one operator to handle sufficient lines during times of heavy load. | 


He then explained four instruments by means of which the waste 
under the present method could be reduced or eliminated. The 
first of these. the traffic distributer, aimed at the reduction of waste 
due to excessive traffic fluctuations experienced in small groups, and 
in the loss in efficiency due to the necessity of combining operators’ 
positions during slack periods. To do this the apparatus, designed 
for automatic exchanges, had been adapted to the conditions of the 
manual exchanges. The order wire selector was the next waste- 
eliminating device; its object was to enable an operator by the 
depression of a single key to /find an idle wire in a group of, say, six 
lines and, when found, to let the operator have the uninterrupted 
use of it for the short time necessary to pass particulars of the call. 
The split order wire call seeker and the ringing junction group 
testing circuit were two more devices, the working of which Mr. 
Anson explained and which he said would materially add to the 


efficiency of the telephone system. 

Faraday Society.—At the annual general meeting of this 
society the following officers and council were elected for the year 
1913-14: President: Sir Robert Hadfield, F.R.S. Vice-Presidents : 
Mr. G. T. Beilby, F.R.S., Prof. K. Birkeland, Mr. W. R. Bousfield. 
Prof. Bertram Hopkinson, F.R.S., Prof. A. K. Huntington, Dr. T. 
Martin Lowry, Mr. Alexander Siemens. Treasurer: Dr. F. Mollwo 
Ferkin Council: Mr. R. Belfield. Dr. H. Borns, Mr. W. R. Cooper, 
Prof. F. G. Donnan, F.R.S., Mr. Emil Hatschek, Dr. R. S. Hutton, 
Prof. A. W. Porter, F.R.S., Mr. E. H. Rayner, Dr. R. Seligman and 


Mr. Maurice Solomon. 
Birmingham Engineers’ Club.— The success of the Engineers’ Club 
at Manchester has been taken note of by the engineering fra- 
ternity in the Birmingham district, with the result that we hear a 
movement is already on foot to establish an Engineers’ Club in that 
city on almost exactly similar lines to the one at Manchester. We shall 
be pleased to put any of our readers who are interested in this pro- 
posal into communication with the organising parties, and we take 
this opportunity of wishing the enterprise the success which we think 


it undoubtedly deserves. 


Northampton Polytechnic Institute.—The annual distri 
prizes and certificates at this Institute took place on Friday last before 


a large number of members and friends. "The whole of the Institute 
was opened for inspection, and demonstrations were given in all the 
laboratories of the various apparatus in use. Displays were also given 
in the Gymnasium and Swimming Bath by the students, and there 
was an organ recital and concert. The principal, Dr. R. M. Walmsley, 
in presenting his report for the year, mentioned that, although the 
t:tal number of students showed a slight decrease compared with the 
previous year, he considered that in the amount of work done there had 
been a decided increase. He stated that the Northampton Institute 
was, as far as he knew, the only institute to give a complete course on 
aeronautics. The chairman, Mr. J. B. Sebastian, in introducing Mr. 
Cyril Cobb, chairman of the London County Council, referred to the 
death of the late Marquis of Northampton, who was the donor of the 
site on which the building stood, and who was one of the founders 
of the Institute. Mr. Cobb congratulated the Institute on the pro- 
gress it had made, and spoke at some length on the national impor- 
tance of higher technical education. 

Institute of Radio Engineers (New York.)—The December meeting 
of this Institute was held at Columbia University. on Dec. 3. when 
Mr. E. F. W. Alexanderson, consulting engineer of the General 
Electric Co. (U.S.A.), presented a Paper on ** Dielectric Hysteresis at 
Radio Frequencies.” Mr. Alexanderson is widely known as a pioneer 
in developing radio frequency alternators, and his work is of con- 


siderable interest to all radio engineers. ». 2 


bution of 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Dec. 12th (to-day.) 

NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. Meeting at Hugh Bell School, Middlesbrough. Address on 

Electricity Supply in Large Cities," by Dr. G. Klingenberg. 
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GREENOCK ELECTRICAL SOCIETY. 
7:45 p.m. Meeting at the Temperance Institute, West Stewart- 
street, Greenock. Papers on * Primary Batteries," by Mr. A. 
Bucklitsch, and on *“ Secondary Batteries,” by Mr. H. J. 


Roberts. 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at 39, Victoria-street, London, S.W. Paper on 
“ Efficiency of Production,” by Mr. H. N. Munro. 
l THE ELECTRO-HARMONIC Society. 
$ p.m. Smoking Concert at the Holborn Restaurant, London, W.C. 
SATURDAY, Dec. 13th. 
NonTH-EasT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:15 p.m. Meeting at Bolbec Hall, Newcastle-on-Tyne. Paper on 
“ Automobile Practice," by Mr. R. Jackson. 
MANCHESTER ASSOCIATION OF ENGINEERS. 
Mecting at Grand Hotel, Avtoun-street, Manchester. Paper on 
“ Commercial Motor Road Traflic," by Col. R. E. Crompton, C.B. 


MONDAY, Déc. 15th. 
NEWCASTLE STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
7:30 p.m. Meeting at Armstrong College of Science, Newcastle- 
on-Tvne. Paper on “ The Application of Lightning Arresters 
to A.C. Systems," by Mr. R. C. Philipp. 
Rovar Society OF ARTs. 
8$ p.m. Meeting at 18, John.street, Adelphi, London, W.C. Lecture 
on ** The Measurement of Stresses in Materials and Structures," 


by Prof. E. G. Coker. Cantor Lecture III. 


TUESDAY, Dec. 16th. 
PHYSICAL SOCIETY. 

d p.m. to 6 p.m. and 7 p.m. to 10 p.m. Ninth Annual Exhibition of 
Physical Apparatus, at the Imperial College of Science, South 
Kensington, London, S.W. Discourses on “ Soap Films," at 
4:30 p.m. and 8:45 p.m. by Mr. Louis Brennan, C.B., and Ex- 
perimental Demonstrations of the ** Production of Vibrations on 
Loaded and Unloaded Strings," at 5:30 p.m. and 8 p.m. by 


Prof. J. A. Fleming, F.R.S. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the University, Manchester. Paper on 
“ Employment of Power in H.M. Post Office," by Mr. H. C. 
Gunton. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster, S.W. Paper 
on “Cyclical Changes of Tem perature in a Gas- Engine Cylinder," 

by Prof. E. G. Coker and Mr. W. A. Scoble. 
ILLUMINATING ENGINEERING SOCIETY. 
$ p.m. Meeting at 18, John.street, Adelphi, London. Paper on 
" Some Problems in Daylight Hlumination, with special 


reference to School Planning," by Mr. P. J. Waldram. 
WEDNESDAY, Dec. 17th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at Victoria Embankment, London, W.C. Dis- 
cussion on ** Underground and Surface Transport of Passengers 
and Goods in London.”’ 
Royat Society or ARTs. 
$ p.m. Meeting at 18, John.street, Aldephi, London, W.C. Paper 
on “ The Channel Tunnel," by Mr. A. Fell. 
THURSDAY, Dec. 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on “ The Employment of Power in H.M. Post Office,” by Mr. 
H. C. Gunton. 
FRIDAY, Dec. 19th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Meeting at Storey’s Gate, St. James’s Park, London, S.W. 
Paper on “ Mechanical Engineering Aspects of Road Con- 
struction,” by Col. R. E. Crompton, C.B. 
JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at 39, Victoria.street, London, S.W. Paper on 
“ Continuous Feeding Elevators," by Mr. T. C. Morewood. 
STUDENTS’ SECTION OF THE INSTITUTION OF CIvIL ENGINEERS. 
$ p.m. Meeting at Great George-street, Westminster, S.W. Paper 
on “ Air Filtration and the Cooling and Ventilation of Electrical 
Machines,” by Mr. W. E. Gurry. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. LEAF. 
The following orders have been issued for the current week :— 
Monday, 15th December, “A” Company.—Technical Instruction, 


7 to 10 p.m. 
Tuesday, 16th December, “B”? Company.—Technical Instruction, 


7 to 10 p.m. 
Wednesday. 17th December.—Recruits 
Technical Instruction, 7 to 10 p.m. 
Thursday, 18th December, “CY Company.—Technical Instruction, 
7 to 10 p.m. 
Friday, 19th December, “D” Company.—Special Class. on Crossley 
Engine. 7 pam. Technical Instruction, 7:30 to 9:30 p.m. 
Saturday. 20th December. — Headquarters will be opened for Regiment al 
business from 10 a.m. till 12 noon. 


only.—Infantry drill and 
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ELECTRICITY SUPPLY IN LARGE CITIES.* 


BY PROF. G. KLINGENBERG, PH.D. 


Summary.—After giving a short account of the methods at present 
«employed in London, Berlin and Chicago for the generation and distri- 
bution of electrical energy, a discussion of the factors determining the 
cost of energy supplied to consumers is undertaken. A consideration of 
the operating conditions in the London, Berlin and Chicago plants allows 
some interesting figures of comparative cost to be deduced and appears 
to indicate that the most economical arrangement is to employ a few 
large stations. "The application of this idea to the conditions now pre- 
vailine in London is discussed and some figures for the cost of conversion, 
of the present arrangements to a scheme of this kind are given. The 
various factors which have an effect on the result are discussed. 


Electricity is now universally acknowledged to be the most suit- 
able form of energy supply for large cities, and, apart from the con- 
venience and reliability, its wide range of application makes it 
superior to gas, which 20 years ago had no competitor in this field. 
Although electricity was originally intended exclusively for lighting. 
its extensive application for power soon followed, and in many towns 
the power demand nowadays execeds the lighting consumption. 
Electricity has introduced a radical change in the means of communi- 
cation, by permitting the successful introduction of rapid transit 
systems (underground and clevated railways) which are regarded as 
indispensable in large cities at the present day. A further tield has 
been opened in its application to heating and cooking. "The fact 
that electricity, notwithstanding its obvious advantages, has hitherto 
been unable to drive its competitors entirely out of the tield, is solely 
due to the difference in price for the same amount of energy, neces- 
sitated by the cost in some of its forms of application. Any reduc- 
tion in price therefore results in its increased use, and it may be said 
without exaggeration that there would be no demand for other forms 
of energy if all electrie supply undertakings would fully recognise 
the advantages which our present-day knowledge and experience 
places at their disposal, and furthermore if they could rid themselves 
of the restrictions originally placed upon them in the supposed 
interests of the consumer, which restrictions are now very often found 
to be a hindrance to both consumer and producer. It is the purpose 
of the present Paper to explain the nature of these conditions and 
draw attention to those factors which would contribute towards a 
reduction in the cost of electricity and facilitate its more extensive 
employment. 

Referring to existing conditions I have confined myself to three 
examples which I consider to be typical. The material at my dis- 
posal enabled me to extend my investigations to details which will 
be of value when forming an opinion on the entire question. The 
cities selected are: Berlin (Berliner Elektricitátswerke), Chicago 
(Commonwealth Edison Co.) and London the (municipal authorities 
and authorised supply companies in and around London) The 
figures are based on the following years: Berlin 1911-12, Chicago 
1911, and London 1910-11. 

In Berlin the electricity supply began with the purchase and 
operation of generating sets by commercial undertakings solely for 
their own requirements, and without the intention of selling energy to 
outside consumers. This system was found to be convenient as it was 
not necessary to lay conductors in the streets, and as complete inde- 
pendence of municipal authorities was possible. A number of these 
so-called “ block stations " still exist, their combined output being 
estimated at nearly 40,000,000 kw.-hours. The Berliner Elektrici- 
tÁtswerke alone formed an exception in this respect ; it was intended 
from the outset to supply current to outside consumers. [n their 
contracts of the vears 1888, 1899 and 1907 they obtained the right 
to use the streets, &c., upon the condition that they supplied all the 
electricity required for any purpose within the city of Berlin. They 
were accorded permission to generate electricity in the interior of 
the city, and to supply current to the city from outlying power 
stations. They were further authorised to supply current outside 
Berlin, on the condition. however. that the citv plants as well as those 
outside the city within a radius of about 20 miles could be taken over 
bv the city authorities upon the expiration of the contract (1915). 
In consequence of the permission granted to supply current within 
any desired radius of Berlin, the Berliner Elektricitatswerke were 
able to form a new supply area beyond the Berlin boundary, and to 
take financial interest in new undertakings. The tariffs are subject 
to the approval of the city authoritics, who have decreed that the 
price at which the current is supplied must be reduced. when the net 
protit exceeds 121 per cent. on the share capital, The city also 
participates in the protits and receives 10 per cent. of the company s 
gross income, and half the net profit after paying 6 per cent. on the 


* Abstract of an address delivered before the Institution of Electrical 
Engineers in London and Newcastle. 


real estate value of the plant, the author has in all cases subtra-te 


share capital up to £4,000,000, and again half the profit left after 
paying 4 per cent. above this amount. The sum paid out in this 
manner during the past financial year, for example, was £350,000, 
which considerable exceeded the dividend paid on the company’s 
share capital of £3,150,000. The development of the Berliner Elek. 
tricitiitswerke may be seen from the following figures for the energy 
sold: 1900-1 69,700,000 kw.-hours, 1905-6 126,200,000 kw.-hours, 
1910-11 192,100,000 kw.-hours, and 1912-13 244,300,000 kw.-hours. 
Although the city has formally notified the Berliner Elektricitats- 
werke of its intention to exercise its rights to take over the whole 
concern in 1915, no definite decision has yet been reached. The three- 
phase generating and transmission system is used, the distribution 
in Berlin itself being on the continuous-current system throughout 
with the exception of the suburbs and a section of the city in the 
north, which are fed directly with three-phase current. Apart from 
the Berliner Elektricitatswerke and the above-mentioned block 
stations a number of separate traction power stations exist, which 
supply energy to the underground railways and a part of the tram- 
wüy svstem. 

The Chicago electricity supply originated in a large numbez of 
small supply companies (approximately 36) which were amalgam ited 
between the vears 1892 and 1906 to form two large companies, the 
Chicago Electric Co. and the Commonwealth Electric Co. In 1907 these 
two companies were amalgamated under the title the Commonwealth 
Edison Co. All the small power stations have been shut down since 
then, and the whole supply is obtained now from four large power 
stations. The concession extends over a period of 50 years diting 
from the vear 1897, and it stipulates the maximum rates to be charged 
by the company. and a payment of 3 per cent. on the annual gross 
receipts to the city. The development of the company may be seen 
from the following figures for the energy sold : 1900 33,700,000 kw.- 
hours, 1905 93,000,000 kw.-hours, 1910 550,000,000 kw.-hours, 1912 
712,000,000 kw.-hours. The sub-stations are fed with three-phase 
current at 9,000 volts, 25 cycles, and in part at 20,000 volts, 60 cycles. 
The distribution in the interior of the city is on the continuous 
current system, while in the outlying districts three-phase current 
at a frequency of 60 cycles is adopted. 

After a discussion of the factors determining the cost to consumers 
under the various heads of cost of plant, charges on capital, cost of 
operation and transmission losses, the author remarked that a com- 
parison between different plants and the prices at which they sell 
their current is only possible when the extent of their utilisation 13 
kuown. By the term " utilisation " was meant the ratio of the kilo 
watt-hours sold within a given period (usually taken as a year 8.160 
hours) to that number of kilowatt-hours which the plant would have 
been capable of generating if all the machines had been running 
constantly at full load during this period. The utilisation of the 
plant can thus be expressed by the following formula— 


kw.-hours sold per annum average load sold 


"= installed capacity of plant x 8,760 ^ installed capacity 


This term has been in use for some years on the Continent. I have 
called it the “ utility factor " (n) of the plant. The use of this factor 
affords valuable assistance in arithinetically following up the some 
what intricate relations between the cost of the current and the 
utilisation of the plant. 

À summary of the operating conditions in the Berlin, Chicago aad 
London plants is given in Table I. to III. The current consumption 
in kilowatt-hours per head of population is approximately : Chicago 
310 kw.-hours, Berlin 170 kw.-hours, London 110 kw.-hours. These 
figures, although somewhat approximate, show that in the two latter 
cities the consumption should be capable of a considerable rise, even 
assuming Chicago to have reached the point of saturation, which, In 
the auther’s opinion, is not the case. It is a striking fact that in 
London the generation of energy is split up amongst a large numor 
of small stations, whereas Chicago stands pre-eminent a3 regards 
centralisation, The proportion of the average peak loads in ip 
different stations is approximately as follows: London I, Berlin 5 
and Chicago 10. In order to secure a basis of comparison for o 
the reserves, sinking funds and all cash balances so far as they can 
be obtained from the balance-sheets, with the exception of the work- 
ing capital. "The installation costs per kilowatt are then found to be 
approximately as follows, in shillings per installed kilowatt: B Tu 
950, Chicago 1,200 and London 1,460. With regard to the consan 
tion, the threo plants can be characterised as follows : Chi ago. tT 
tion load predominating (approximately 70 per ceat.); London. 
lighting load predominating (approximately 60 per ceat.) ; D 
power, lighting and traction loads in a more even ratio. Owns = 
the fact that the utility factor depends not only from tne load fa: i 
but also on the network eflicieney and the reserve factor, the ae 
factors of the three plants ditfer to a greater extent than shoi 1 97 
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expected from the nature of the consumption alone. The ratios are 
shown in round figures as follows: Utility factor, London 12 per cent., 
Berlin 18 per cent., Chicago 33 per cent. ; load factor, London 25 per 
cent., Berlin 33 per cent., Chicago 41 per cent. "These results, 
together with the remaining items in Tables I. and II., enable their 
dependence upon the utilisation to be determined, and by means of 
the costs characteristic thus found the working conditions can be 
compared on an equal basis. All costs include the capital charges, 
and in all three cases the normal rate of 10 per cent. has been taken. 

From the costs characteristics it is seen that as regards total costs 
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Table J.—General Data. 
Berlin, 1911-12.) Chicago, 1911. ; London, 1910-11. 


Item. 


Company ............. | Berliner Elck- Commonwealth Authorities and 


| tricititswerke , Edison Co. | companies in and 
| | around London. 
Population, approx. 2,600,000 2,200,000 | 6,500,000 
Power stations : i 


| 
6 64 
221,700 kw. 298,400 kw. 
37,000 »9 4,670 *5 


Number ............ 6 
Installed capacity 137,000 kw. 
Average size ......... 23.000 ,, 


Table JI.—Capital. 


Item. | Berlin, 1911-12. Chicago, 1911. — London, 1910-11 
Assets. 160426,000. | 280,321,000s. | 547,060,0005. 
Sinking fund, &c. ,..'. 30,380,000s. | 14,148,000: 111.800,000;. 

Real value ......... | 130,046,000s. | 266.173.000s. — 435,260,000s. 
: Cost per kilowatt installed 
. | ua | S 9 
Power station......... 355-035. Er 411: 10s. 40 662:00s. | 45 


Distribution system, 
including meters... 593-69s. — 62 


1.200-36s. |100 1,459-00s. |100 


123.26. | 60 — 797-00s. , 55 


Table III.— Working Results. 


Berlin, Chicago, London, 
item 1911-12. 1911. 1910-11. 
Ca pacity— l | 
Total peak load .............. 294.600 kw., 199,300kw.| 185,500kw. 
Peak load per power station’ 15,800 ,, 31,700 ,. 2,900 ,, 
Kw.-hours generated ....... . 274,000,000 | 684,000,000 | 405,000,000 
Kw.-hours purchased ....... | — 32,000,000 — 
Kw.-hours sold ............... 216,300,000 , 640,000,000 | 319,243,000 
Com prising— ! 3 
Lighting .................. | 24 per cent. | 19 per cent. E per cent. 
POWER s eene ques 45 " | 12 n | 27 á 
Traction .................. 31 T 69 5 | 12 T 
Factors —Load factor (kw.-hrs. 
generated) ...........,...... 331 ,, | 41 | 249 ,, 
Efficiency of transmission | 
system— 
kw.-hours sold " - 
kw.-hours generated ...... PU 9:594 | 788 
Reserve factor ............... 1-450 1:11 1:61 
Utility factor (total)......... 0-18 0-33 0:122 
Coal—- | | 
Price per ton .................. ,  l1T4ls App. 8s. App. 12-88. 
Consumption per kw-hr sold 1-38 kg.  , L6lkg. , 237kg. 
Overall efficiency of plant 9-495. — y T7095 | , 595 


Working costs— 


| | 
Revenue from kw.-hrs. soll 34,334,000s. — 57,845,000s. | 62,400,000s. 


17,636,000s. 28,881,000s. | 27,820,000s. 


I» dedi ec m | 
Profit absolute ..............-  16,698.000s. ; 28,964,000s. | 34,580,000s. 
Fercontage of real value.... 12:839, 10-879; 7:8595 
Operating costa per kw.-hr. sold- centi-shillings centi-shillings centi-shillings 
Selling price .................. |. 15:856 9-044 19-530 
E.cpenses— 
BIC MMC NE | 2-393 1-146* 3-051 
Oil, stores, &e. ............... 0-039 0-045 0-262 
Wap S comics pect i réouidos 0-510 0-614 1-047 
Repairs, maintenance ...... | 0-937 0-830 1:482 
Rent, taxes, insurance, &c. 0-348 0-605 1-482 
General expenses ............ 0-840 0:836 1-396 
Current purchased .......... | T | 0 167 T 
Municipal participation ....| 3067 0:211 de 
——— —— |—— —— — 
Total expenses ............... |. 8134, 4514 8.720 
Profit (gross) ........... eese /— 7522 | — 4930 10-810 


* The conversion to kw.-hours sold includes the number of kw.-hours 
purchased, therefore the actual value is approximately 4-5 per cent. 


higher. 
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the Berlin works, notwithstanding their smaller power stations, work 
more economically than those in Chicago, while the costs of the Lon- 
don works are the least favourable. Nevertheless, the actual energy 
prices (based on equal utilisation for all three plants) are approxi- 
mately the same. The reason for this is that the selling price in Lon- 
don is about 13 per cent. lower and in Berlin about the same percent- 
age higher than the “ normal" value. The relatively higher work- 
ing costs in Chicago, as compared with those in Berlin, are due, in my 
opinion, chiefly to the higher costs of the plant and the higher wages 
and salaries. Moreover, the Berlin plants show a decided superiority 
in fuel consumption, although this is counterbalanced by the appreci- 
ably higher prices for coal. The importance of the utility factor for 
all three plants will be recognized from the fact that within the values 
for this factor of 10 to 30 per cent. the selling price can be reduced 
by more than 3 per cent. for each advance of 1 per cent. made in 
utilisation, without necessitating extensions or other alterations to 
the existing plant. 

A glance at the generating costs of the existing power stations 
distinctly shows that an effective way of improving the conditions 
would be to replace the existing power stations by large modern plants. 
This procedure, together with better utilisation, would mean a saving 
of 30 per cent. with a relatively small extra capital expenditure. If, 
for example, all the existing power stations in London were shut down 
and large new stations took their place, a saving could be effected of 


; about 40 per cent. on all working costs, at an increase of the total 


capital now invested of less than 20 per cent. At this point a further 
possibility of reducing the working costs should be mentioned, which 
specially applies to large power stations and is dependent upon the 
site. This consists in a saving of coal costs by building the station 
in the immediate vicinity of coal-pits, and transmitting the energy 
through overhead lines or cables. It will be seen at once that this 
measure promises advantages wherever high coal freights prevail 
and where it is possible to use poor coal and obtain a good utilisation 
of the transmission line. Instead of firing the boilers with the coal 
direct, advantage may be taken under certain cireumstances of the 
experience in the extraction of its valuable by-products such as nitro- 
gen, tar, oils, &c. 

From the statistics of the year 1910.11 it can be seen that during 
this time some 25 electricity works in and round London supplied 
alternating current at 50 periods, and represented altogether an in- 
stalled capacity of 126,000 kw. Amongst these there are three con- 
cerns with more than 13,000 kw. capacity, totalling 46,000 kw. 
These three stations, show a relatively high economy ; their immediate 
replacement is therefore unnecessary. The first step would then 
consist of providing a new power station having a capacity of 
80,000 kw. to replace the 22 smaller stations, and connect their 
systems to a common network. The interconnecting system would 
be laid out in a manner similar to the system adopted in Berlin for 
the recent extensions. Several ring mains would be run concentric- 
ally round the centre of the city, and the distance between rings 
would vary according to the density of consumption. These ring 
mains would be duplicated in case of extensions and connected to one 
another by diagonal feeders. On the assumption (that the total out- 
put of about 80,000 kw. is to be distributed) three ring mains, 
each consisting of one single three-phase cable, 3 x 0-235 sq. in., 
capable of transmitting 10,000 kw., should be sufficient. With this 
arrangement each of the stations belonging to the outer ring would 
be fed by at least two cables, while the cables laid diagonally provide 
for the necessary cable reserve in the interior of the city. "The total 
length of the cables would be approximately 155 miles, allowing 15, 
20 and 30 per cent. for deviations from the straight line. 25 stations, 
with an installed transformer capacity of 80,000--25 per cent.— 
100,000 k.v.a., would be connected to the ring mains. The new 
generating station is assumed to be situated within a distance of 
10 miles from the centre of the city on a site of 130 acres. Ten 20,000. 
volt cables, with the same dimensions and carrying capacity as the 
ring mains, would connect the latter to the power station. If the 
average length of the cable between the power station and the feeding 
points is assumed to be the same as the distance of the power station 
from the centre of the city, an additional allowance of 20 per cent. 
being made for following streets, the total length of the cable would 
be 110 miles. The maximum losses in this cable would be approxi- 
mately as follows: 180 kw. dielectric losses and 3,240 kw. copper 
losses. On the above assumptions the costs work out at £21-36 per 
kw. including power station, feeders, ring mains and sub-stations. 

The figures obtained from comparative calculations on the working 
costs are combined in Table IV. The results of these calculations 
may be summarised in the following statement. The plan proposed 
permits payment of interests and amortisation of the old capital in 
the same manner as hitherto, and leaves a reasonable sum for capital 
charges on the new capital and a surplus of £260,000. This protit is 
secured without making any alterations in the existing distribution 
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Table IV.—Comparative Summary of the Working Results Before and After 
Reconstruction, substituting one large power station for 25 eristing 
power stations, supplying alternating current at 50 periods, and 
partially utilizing the three largest of the aforesaid power stations. 


Before After |] 


reconstruction. | reconstruction. 


Available capacity at sub-stations " 
ring mains or at the outgoing! 


feeders cf the old power stations... 126,000 kw. 126,000 kw. 
No. of power atations.............. eee 25 | 4 
Installed output— 

New power station...............eeeees | 83,000 kw. 
Old power stations................. eee 46.000 ,, 
Feeder cable losses per kw.-hour mE 0-041 kw.-hr. 

Total en of transmission— | 
kw.-hours sold  ............ i = 

PUN X kw.-hours generated ...... b oe 078S 
Total load factor of power stations...... | 24-0 percent. | 24-9 percent. 
Total reserve factor ................ es. 1:61 1-25 
Total utility factor.................. esses. 0-122 0-156 
Current sold per kilowatt installed anc 

jus de d.c s dit 1,069 kw.-hr. | 1,370kw.-hr. 


This current supplied as follows— 
From the old power stations, cight- 
months service .......ccceecececceceeees | noe 333  ,, 


From the new power station .......... 1,037  , 
Utility factor— 
Old power station ................. esee 0-156 
Large power s8tation................ se i 0-186 
Working costs per kw.-hour supplied on: 
entering the low-tension network—. 
New power station (incl. 10 per cent. 
capital charge) .................... ees. i 4-878 c.-sh. 
Old power stations (excl. capital 
charge) uio beato eaasecese 3-820 ,, 
Capital charges on the 25 old power! 
stations (8 per cent. as hitherto). ...! m 3:874 ,, 
Average price per kw.-hour supplied ...: 9-440 c.-sh. 8:510 ,, 
Working costs for the low-tension net- 
work per kw.-hour sold— 
Losses per kw.-hour sold. ............... 0.208kw..hr| | 0:229 kw-hr. 
Costs for losses .......... eee 2-480 c.-sh. 1:940 c.-sh. 
Working costs (incl. capital charge, 
8 per cent. as hitherto) ............... 7610 ,, 5-966 ,, 
Total costs (incl. capital charges) per 
Ew.-hour sold. ;. correos 19:530 ., 16:416 ,, 
Capital. «cess Lu aiu use dcr da) ' 183,830,0005. | 218,010,000s. 
Energy sold per annum, kw.-hours ...., 135,000,000 172,000,000 
Annual revenue .......seossoessesosseseresee 26,400,000. 33,000,000s. 
»  CXpenses .....25.es en ennt 26,400,000s. 28,400,000s. 
Available surplus ................eeeeeee D 


5,200,000. 


] 


system. The increase from 135,000,000 kw.-hours to 172,000,000 kw. 
hours would meet the natural increase in the consumption during the 
construction period. According to the statistics of 1910-11, there 
are 29 companies under this heading, with an installed capacity 
of 116,000kw. If the largest of these stations, with outputs of 
10,000 kw., might at first remain in commission (there are three of 
these works with a total output of 54,000 kw.), the others would be 
shut down, and as the ring mains have still gn ample reserve, the 
only alteration would be the installation of 62,000 kw. of converters 
and transformers, the laying of about seven additional feeder cables, 
and the extension of the new power station by three generating sets. 
This alteration should be carried out at a cost of about £15-5 per 
kilowatt installed. After this alteration about 80 per cent. of the 
‘existing plant will have been combined and transformed into an 
efficient supply system. The conversion of the remaining concerns 
with non-standard systems would probably no longer offer great 
difficulties. 
A similar comparison shows that with coal at 3s. 6d. per ton and 
normal utility factor it would be cheaper to operate the station near 
the city than at the mines. The difference is, however, not sufficient 
to decide so important a question. 


We give below an abstract of the discussion which took place 
on Dr. Klingenberg's Paper after it had been read in London. 


P DISCUSSION. 
Mr. J. F. C. SĒseLL thought they would all agree that if they were 
dealing afresh with the supply of any great city (London or elsewhore) 


they would erect one or more large three-phase stations, generating at 


perhaps a moderate pressure, stepping up to a higher pressure for trans- 


mission and stepping down at strategic places for distribution for general 
supply such as lighting and power and, of course, converting for supply 
In London, however, as was well known. they had peculiar 
difficulties, with the result that if they had a moderately sized station the 


to traction. 


cost of extensions to that station to-day was not a very high figure, and 
the cost of production of energy from that extended plant was really a 
very small figure indeed. It would therefore be a very difficult matter 
for a bulk station however well placed to supply energy at a cheaper rate 
than could be obtained from thit extended plant. 
everybody would agree that if there were virgin ground and a proper 
bulk supply available no engineer would dream of putting up a small 
local station, but would, of course, purchase energy in bulk. When 
dealing with the supply of energy from bulk stations, however, they 
would have to bear in mind that even the reduced cost of the bigger power 
station and of energy from bigger units might be neutralised by the cost 
of the transmission mains and by the losses in conversion from alternating 
to continuous current. In Chicago the capital invested in clectricity 
supply was roughly 15} million pounds, while the cost w.s £69 per 
kilowatt. The average cost throughout greater London was £80 per 
kilowatt, but in Chicago the greater amount of supply was given to 
transportation systems, and out of the actual number of units sold, viz, 
712,000,000, no less than 483,000,000 were sold for traction purpos's. 
Those 483,000,000 units wero sold at an average cost of 0-405d.. roughly 
0-81 per cent. at a load factor of 50 per cent. DeJucting from the total 
of 712,000,000 the number of units sold for traction he found that there 
was a remainder of 229,000,000 units for lighting and power, from which 
there was a revenue of £2,250,000 in round figures at an average price of 
2:43d. The average price in London was 2]d., so that when they com- 
pared the average cost for lighting and power in Chicago with the actual 
cost for lighting and power in London there was not a very grest deal of 
difference in it. The units per capita (after omitting traction) were 105 
per head of population in 1912, compared with (again excluding traction) 
70 in greater London. In the district of Marylebone, which had the 
greatest density at the present moment, the sales were 100 unita per head, 
so that there was not a great deal of difference between Marylebone and 
Chicago, and in Marylebone the greater part of thc supply was for 
lighting and heating with a certain amount of cooking. Taking one 
the great companies in New York he found that with 217,000 kw. of 
plant installed the capital expenditure was £113 per kw. The average 
price was 34d. and the units per capita 119. In Boston the units were 
110 per capita. There was, therefore, really not a great deal of difference 
between the sales of energy in Chicago, Boston, New York or London. 
The whole point was, of course, in the fact that the transportation 
systems in London were not developed to their fullest extent, and therein, 
he thought, was the key to the situation. What was the position m 
London The output at the present time was 460,000,000 kw. hours, the 
kilowatts installed 320,000, and the actual cost for land, buildings and plaat 
was roughly £41 per kilowatt, i.e., approximately half the total capit 
invested in the whole of the undertakings. But an important point was 
that the sum of the maximum demand in London last year was 203,000 kw. 
and the plant installed was 320,000 kw., leaving no less than 117,000 kv. 
in reserve, or practically 36 per cent. That, of course. was one of the 
direct results, as the author pointed out, of having the plant distribu 
over a large number of comparatively small stations. The actual invest- 
ment in land, buildings and plant in the 64 London stations was ap 
proximately £13,250,000. The cost of replacing that plant by two b 
stations at a moderate distance from London, with the necessary trans- 
mission mains, and transforming or converting plant, would be Mp 
£6,000,000, so that they would gct an actual saving in capital of £6,000.00. 
He had worked out what would be the actual saving if this could bom, 
and found that it would be somewhere in the neighbourhood of £1 M, 

per annum (0-58d. per unit delivered to the consumers). or a return a 
the present average charges of 26 per cent. But they could not wip? os 
the existing stations and therefore it seemed to him that what thy n xd 
to consider was the best compromise that could be arranged. fac 
that some of the great railways had, or would have, their own pri 
stations had put back for a great many years the chances of a grest supply 
undertaking, selling energy to those suburban lines. They then 69» 
to the point as to what could be done in order to wipe out some nt 
large number of small stations and replace them by stations which pus 
supply energy at a cheaper rate. Personally he believed that de 
were some eight of the existing stations which it would pay fo continue. 
It would pay, moreover, to extend them, because of their geographica 
situation and certain facilities which they enjoyed, and he believed | 
would be possible to use those cight power stations not only to supp 
the arcas which they were permitted by Parliament to supply but 
to go beyond those areas. He would call those the first-class sae 
Secondly, there were about 10 stations which it would pay to extend to 
a limited degree. The other stations, which numbered some 36, iG 
in his own personal opinion, be gradually su perseded. AS regards 
future they might gct a growth of 150,000 kw. in the next 10 years f 
there was no doubt that it would be extremely unwise to sup ly t 
from small units spread over 64 stations. If facilities could be #v@ b 
once for starting a well-placed bulk station that plant could be made 
meet the gradual growth, and having got that station started they 7 
be in a position gradually to shut down the 36 small stations of which he 
had spoken. The best solution which could thea be obtained at t 
present time was that the gencration of energy should be in the hands 
one authority, which should supply energy wholesale to existing aut á 
rised d istributors, and that those authorised distributors should continu 
to exist as distributors and manage the business in their own local areas 
Discussing the relative merits of stations placed close togethet = 
stations situated at the pit’s mouth, Mr. Snell remarked that some our 
or five years ago Mr. Fell, Mr. Rider, himself and others had to go V. 
great care and with as much exactitude as they could muster into tar 


matter and had comc to the conclusion that the home station within 3 


In the se ond place, . 
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demand a lower rate of profit from other classes of supply. 
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radius of 10 miles from London was the cheaper and better engineering 
proposition. 
J. Dr. S. Z. pE FERRANTI said if he were to come to London and look on 
its electrical supply for the first time he was afraid that he would be led 
to think that it was about the maddest sort of & performance that could 
possibly be conceived in the way of electric supply. and no doubt many 
engineers and many business men in other countries thought what a 
wonderful people we must be to have conceived such an awful state of 
affairs for our capital city. But the trouble was not electrical nor was 
it engineering. The trouble originated long ago in the desire to make a huge 
experiment whose primary object was to benefit the public, and usually 
when legislation tried particularly hard to benefit the public, the public 
was nowhere, except in the way of paying. "There must be some great 
advantage to the public if any great change such as that suggested by 
the author or Mr. Snell was going to be made. That advantage to the 
public was so changing the whole idea that the public could be supplied 
at such a price as would make the use of electricity practically universal, 
and render it so that it could be used for everv conceivable purpose in 
that great city. That, of course, involved a number of things. They 
had heard about the serious capital expenditure which had already been 
made, and the last speaker had specially emphasised that fact, że., they 
were so deeply committed that it was almost impossible to make a change, 
and that if things only went on a little longer that change never could 
take place. He had, however, long felt that the business of electricity 
supplv was so altered that it could be supplied at what he considered 
more nearly its right price, and that it would develop on such a scale 
that the proportion of the new work to the old would become so great 
that the past capital expenditure would sink into insignificance. That 
he believed would be the true justification of the changes which must be 
made at some time or other. The author had purposely stated in the 
Paper that he dealt with lighting, power and traction, and for the mo- 
ment left out of consideration heating and cooking. There, again, was 
the business instinct of the argument of what existed at the moment, but 
in the matter of eléctrie supply Dr. Ferranti thought where they had 
combustion at present there was their demand. and it was for them as 
electrical engineers to devise such means, such improvements, and to 
bring about such efficiency in their process of conversion as would secure 
the early arrival of that time when they would replace combustion 
within the cities by energy supplied electrically from without those cities. 
In considering public electricity supply the problem to his mind was not 
how much more cheaply they could give the existing supply, but, for a 
little more money how many times they could multiply that supply. 
Electrical engineers wanted to get a bigger revenue out of every Customer, 
not because they wanted to get more for the commodity they were sup- 
plying, but because they wanted to replace with their commodity 
something upon which the consumer was at present spending money. 
They all knew the trouble of load factor, They did not sce their way to 
supplying light in that way, but light was comparatively trifling in the 
amount of energy which it demanded even to-day. Another great 
demand in cities was for traction. Fortunately that was spread over a 
good length of time, and the load factor was ‘a very good one. "The 
power load in big cities was also satisfactory. Broadly speaking, the 
least satisfactory part was what was going to be a very big demand in 
the future—at anv rate for a city like London—viz., heating and cooking. 
It was their business as electrical engineers to devise means by which 
heat could be so efficiently stor^d that the public could have it when they 
wanted it and have it supplied to them when the engincer wanted, i.e., 
over the whole 24 hours. Another point in laying out any area was what 
the demand was likely to be if the whole energy consumption of the 
district was effected electrically. In conclusion he would say London 
was a great citv—the greatest city in the world. He supposed that it 
was the greatest. congregation of human beings and all they required 
within a given area. and yet he did not think that London was big enough 
It was doubtful how far its stations could be 
ruled within its own area. Its fuel supply would certainly not be ob- 
tained within its own area. The industries and the demand of the 
population did not necessarily supply all the demands which should come 
upon any great electric system, Therefore the way in which the whole 
problem was looked upon must be a very broad one, bearing in mind its 
immense importance to the community. 

Mr. A. Héron SEABROOKR said that in discussing the price charged for 
lichting the author virtually stated that although the price obtained for 


lighting should be higher than its cost plus profit they could atford to 
He was 


to be donad ed alone. 


particularly relieved to sce that little clause, becanse he had to ease his 
own conscience by an experience of that kind in sétting low prices for 
energy for other purposes than lighting. There was another thing that 
ought to be gone into very seriously, viz., the future methods of raising 
steam; whether they should continue to destroy what he might call the 
national asset of coal, or whether they should not immediately look into 
the question of yaxifving coal and so recovering its valuable by-products 
and using the gas for raising steam under boilers. Gas turbines were not 
available at present. but he did not think they were quite impossible. 


He thought it was quite reasonable to say that electrical energy was not 


going to be economically generated in the extreme Midland “coaltields, 
but Kent coal within five vears would be an attainable commodity. He 
understood that that coal was particularly friable and not suitable for 
transport, and surely Kent was near enough to the. English Channel for 
all the condensing facilities required for an electrical power station. He 
believed the author had had actual experience in supplying by this 
method, and he hoped that he would say something about it in his reply. 
because he believed that coal was at the present time being gasitied out- 
side Berlin, electricity generated on the lines mentioned and trans- 


mitted it to Berlin. 
at the moment it was certainly not to be overlooked. One or two large 


generating stations in the Thames within the next few years could surely 
be supplemented by a big power station or two generating electricity at 
the pit's mouth. 

Mr. W. C. P. TAPPER said the author had pointed out that putting 
down large generating units was synonymous with putting down a large 
generating station, and suggested that a supply to London might be 
given from one large generating station. That would never commend 
itself to those who had to decide the question, because considerations of 
safety and the cost of transmission would largely affect that point. Then 
as to the size of the unit. Suppose, for instance, that a number of stations 
were retained for the supply of London. the size of the unit would neces- 
sarilv be somewhat smaller than if one big station was put up, because 
the question of spare plant came into consideration. The author sug- 
gested very high pressure transmission. and if the. supply came from the 
coaltields that would be necessary, but it would be hardly necessary if 
the supply was from a station within a radiusof 15 miles from London. 
He had also advocated a uniform alternating-current. system of distri- 
bution, but on that point he, the speaker. entirely disagreed with subse- 
In the first place, in London it would be a very serious 
matter indeed to attempt to unify the system of distribution. Many of 
the voltages were different, even where the systems were similar. The 
cost of unifying those would amount to several millions. of pound», 
because the consumers! apparatus would also have to be dealt with, and 
a large sum of money sunk in consumers! installations. In the case of 
alternating current distribution the question of power factor came in. 
and in that case, owing to the facet that the supply authority had no 
control over the power factor, the plant, the mains, converting plant and 
distribution cables would have to be 15 to 20 per cent. larger in capacity, 
and that extra cost would undoubtedly bo à very serious matter and a 
considerable set-off to any other saving that might be effected. If the 
distribution was by direct current the control of the power factor was 
entirely in the hands of supply authorities themselves. Another im- 
portant point was that it was very much casier to obtain power con- 
sumers and to retain them where the supply was direct current. Under 
the heading of charges on capital the author referred to the allocation of 
profits, and mentioned Berlin, where the supply authority had to pay out 
a large sum annually to the local committee. and considered that the 
consumer should have the benefit of the protit rather than that large 
sums should be handed over to the municipal authorities. 

Dr. G. KLINGENBERG, in reply, said that he would begin first with 
Mr. Tapper's remarks. He had never said that he would supply London 
from onc large station. What he had done was to take the example of 
one large station, which was quite a different thing. He entirely dis- 
agreed. with Mr. Tapper that the three-phase system was in any way 
inferior to the continuous-cutrent system for distribution purposes; in 
fact, he considered that on the whole the three- phase system was. for 
many reasons, much superior. But even that he had not said. He had 
only made a project for distribution at 20.000 volts three phase, and, of 
course, that could not be done by any other system. Mr. Tapper said 
he had omitted the diversity factor. but that was not so. If he would 
look at Fig. 4 of the Paper he would find. that the whole table was for 
nothing else than to show the intluence of the diversity factor. He 
certainly had not used the expression diversity factor, but he had not 
forgotten it. He had not said that lighting, power and traction could 
be sold at the same price. He had said that under certain assumptions, 
viz.. if the light load was not more than 25 per cent. of the total, the cost 
of producing light was the same as for power and traction, because he 
had shown that the load factor was not altered by adding à 25 per cent. 
lighting load to a power and traction load. That, however. did not mean 
that light could be sold at the same price. because for light the cost of 
distribution was much more important than for traction and power. 
especially if the extra cost for every consumer for connecting him up, 
putting in meters, &c.. making out bills, and so on, was considered. He 
was of the opinion that no current should be sold under cost. The 
difference was in the profit. and Mr. Seabrook was quite correct. All his 
curves were made out on a reasonable profit basis. Lf a difference was 
made it could be made in the protit which was obtained. His personal 
opinion was that the selling price had nothing to do with the generating 
cost, He considered that the conclusions reached by Mr. Snell, Mr. 
Ferranti and Mr. Seabrook were valuable additions to the deductions 
he had arrived at, but he wanted to make it quite clear that in the Paper 
he had never recommended the erection of a distant station. He had 
only made caleulations of the difference in cost on certain assumptions, 


which was different from recommending a thing. 


quent speakers, 
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A NEW METHOD OF EXTINGUISHING AN ARC, AND ITS 
APPLICATION TO SWITCHES AND INTERRUPTEBS.* 


BY DR. W. BURSTYN. 


When it is desired to interrupt a direct current of moderate mag- 
nitude, the means at disposal can be sharply divided into two classes. 
In the first the arc is drawn out in length, and its resistance so in- 
creased thereby until it goes out of its own accord. To this class 
belong not only ordinary contacts, break switches, &c., but also 
those in which the drawing-out of the arc, without increase of the 
separation of the contacts, is effected by means of air blast or mag- 
netic blow-out. The second class necessitates in general the em- 
ployment of condensers, the interruption in such case resulting 
from a singular quenching phenomenon, which requires no lengthen- 
ing of the are. Into this second class falls the method now to be 
described. Before dealing with this, however, it is proposed to dis- 
cuss the only method of this nature known up to the present time— 
namely, that in which the switch is shunted by a condenser. 

As applied to interrupters for spark coils this arrangement is 
known as the Fizeau condenser. Hitherto the mode of operation of 

-this arrangement has been explained somewhat in the following 
manner: The difficulty of interruption does not arise from the 
current itself, but from its being loaded with the self-inductance of 
the primary winding of the coil; the condenser only allows the 
current to be broken as casily as though no self-induction were pre- 
rent, since it absorbs the self-induction impulse. The voltage at the 
break only reaches its maximum a certain time after the occurrence 
of the break—that is. with a lag of one-quarter period of the wave in 
which the self-inductance and condenser oscillate over the source of 
current. The contacts are, however, by that time so far apart that 
sparking across can no longer take place. 

The course taken by the current curve in such a phenomenon is 
well known. At the opening of the switch the current which has 
been passing through the switch has a certain value. At a later 
instant the current through the switch has fallen to zero; the follow- 
ing wave'of current through the primary is the damped oscillation 
which has often been described the wave-length being dependent 
upon the self-inductance of the primary and the canacity of the 
condenser. 

The above-given explanation sounds plausible, but it can be shown 
that in all cases which occur in practice it is inapplicable; were it 
correct, it would, for instance, be immaterial whether the condenser 
shunted the break or shunted the primary winding. In the latter 
position, however, it does not work. In reality the quenching effect 
depends upon a high-frequency effect. The condenser shunt con- 
stitutes the high-frequency circuit, the self-inductance being fur- 
nished by the leads to the condenser. The oscillating current is 
generated by the are which arises when the switch is opened, this 
operating like a Poulsen oscillation generator. This current builds 
itself up through several periods, and its amplitude can rise to several 
times that of the direct current. It does not reach this, however, for 
at the instant when the oscillating current in the arc at rupture 
becomes equal in value to the direct current, but opposite in direc- 
tion, when, therefore, the resulting current in the arc becomes zero 
for some ;gcoouth second, the arc is suddenly quenched and the 
interruption of the current has been accomplished. At this stage 
only does the oscillation first described begin, such oscillation being a 
much slower one than the earlier high-frequency oscillation, since the 
same condenser is loaded with a self-inductance several hundred 
times greater. 

Obviously this wave rapidly dies down ; deformation of the wave 
occurs if current is taken from the seconda rv—for instance, by means 
of a spark. If the circuit contains no self-induction—that is, if the 
switch serves only for interrupting the current through glow-lamps— 
the current will decay, not curvilinearly but aperiodically, and there 
is no extra-current voltage at the condenser. 

The above explanation enables us to obtain an insight as to what 
the relations should be in order that the best possible effect should be 
obtained. Firstly, the switch should approximate, as far as is pos- 
sible. to what in wireless telegraphy is called a “ quenched spark " 
gap. By this is understood a short spark-gap with electrodes con- 
sisting of flat or slightly concave metal discs, of which the diameter 
is large compared to their distance apart. As the conditions are not 
go severe as in wireless telegraphy, an approximation to this most 
favourable form is sufficient. In any case, carbon electrodes work 
hardly at all, and platinum at higher current strengths is noticeably 
worse than silver. Surrounding the switch with an atmosphere of 
hvdrogen or similar gases is very effective, and, as is known, is used 
also in the case of interrupters for spark coils. 


o+ Abstract of an article in the ©“ Elektrotechnische Zeitschrift.” 


Secondly, the wave-length of the quenching circuit mustnot be. 
too short ; for the shorter it is, the shorter the time available for the 
electrodes to cool in, and therefore for the quenching process. For 
example, it can be shown that a condenser which gives a good 
quenching effect when the leads are several centimetres in length 
fails to act when placed close up to the switch. It is advisable, 
therefore, to insert an ironless coil, of medium self-inductance, in 
series with the condenser so that a wave several kilometres in length 
is obtained. Naturally a too great wave-length is also inadmissible. 

Thirdly, the damping of the quenching circuit should be as smalf 
as possible, in order that the oscillations can be easily set up. Even 
for this reason too short a wave is unfavourable, because with the 
same resistance it gives a greater decrement. In the case of paper 
condensers it is not merely a question of the capacity, but especially 
of the quality; in any event, they are less efficient than mica con- 
densers. 

A good insight into the actually rather complicated relations is 
obtained by reference to Fig. 1; here the ordinates represent the 
values of the currents which, with the capacities indicated on the 
right-hand side, are just capable of being interrupted, if such a self. 
induction is inserted into the circuit that the wave-lengths indicated 
in the scale of abscissze are set up in the quenching circuit. As 
switch a key was employed, of which the contacts consisted of 
slightly convex discs of platinum or silver of about 5 mm. diameter. 
A distinct optimum wave-length is recognisable on every curve, 
such optimum lying further towards the region of greater wave- 
lengths the greater the value of the current ; further, the quenchable 


current strengths do not increase in the same proportion as the 
capacities employed. 
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The question as to what maximum voltage the condenser is charred 
to (not by the extra current) during the oscillation genera tion can 
also be answered. For an oscillation circuit the following relation 
in absolute units holds between voltage and current amplitude:— 


NV ane 
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This current must be at least as great as the direct current to be 
interrupted—namely, I=E/R, where E denotes the supply voltage, 
R the resistance of the current-consuming apparatus. If we put 
Loar. = land Vaar, <E, and express these in practical units, we obtain 
A <1-8CR, where A=wave-length of quenching circuit in kilo 
metres, C=capacity of quenching circuit in microfarads, R=resis- 
tance as above, but in ohms. Should, for instance, an inductionless 
current of 5 amperes at 220 volts be broken with a condenser of 
0-25 mfd., we find A <20 km., a condition easily complied with, 
since from Fig. 1 the optimum wave-length is much shorter than this. 

That the curves in Fig. 1 show an optimum for the wave-length 1$ 
due to the fact that under otherwise equal conditions the heating of 
the switch electrodes increases when the wave-length is diminished 
or increased ; when diminished, owing to the fact that the damping 
increases with the frequency, and the lagging of the arc comes into 
play ; when increased, owing to the longer time taken by the oscil- 
lations in working themselves up to the required current strength. 

The electrodes of the switch have a double function to fulfil. 
Firstly. they must operate as arc oscillation generator, and then as 
quenching gap. If it could be arranged that they were relieved of 
the first task—that is, if the quenching oscillation could be produced 
In another way—the breaking capacity of the switch must be capable 
of being raised. This, às a matter of fact, it is possible to do, and 
the idea forms the basis of the method now to be described. 


Switch with Arc-quenching.—The method of arc-quenching in 


C 
I xe 2mv. 


' switches is based upon the fact that the switch (which, it may be 
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Stated, is provided with good quenching: electrodes)'is opened to a 
Small extent—about 4mm. Upon this a current impulse, which 
may be generated in any desired manner, is superposed upon the arc 
occurring at the break; such current impulse must be at least as 
strong as the current to be interrupted, and opposed to it in direction. 
By this means the current in the arc falls to zero for an instant, is 
quenched, and does not light up again. 

One of the most serviceable arrangements for carrying out this 
method is that shown in Fig. 2. Here a is the current-consuming 
device (coil, lamps, motor, &c), v the switch, c a condenser. / an 
(ironless) inductance, r a very high resistance. The switch u is con- 
structed as a throw-over switch, and is set so finely that the contact 
arm can only move to the extent of mm. If the switch arm is in 
the upper position—that is, if the main current is closed—the con- 
denser c charges itself to the network voltage through the resistance r. 
To open the circuit, the contact arm is moved downwards. At the 
instant (A in Fig. 3) that the lower contact is touched (B), the con- 
denser discharges itself through the now completed high-frequency 
oircuit c/u ; after a quarter wave-length this oscillating current has 


48 


attained its maximum, and flows through the arc in the opposite 
direction to the main current. Fig. 3 is drawn for the case where the 
current to be broken is loaded with self-induction. Otherwise the 
current falls aperiodically instead of in the form of an oscillation. 

The very small amount of mechanical energy required to operate 
such a switch renders it an easy matter to develop it asa relay. For 
example, a flasher switch for advertising purposes, the switch magnet 
of which is controlled by a small clockwork mechanism, on a 220-volt 
circuit uses less than 0-01 ampere, and it controls up to 25 amperes, 
at which current scarcely any wear of the contacts is noticeable. 
Símilar switching magnets are used in connection with electric time- 
switches and suchlike devices. 

A 0-1 mfd. condenser charged to 220 volts will develop on dis- 
charging at a wave-length of 1 km. a current of 40 amperes. Currents 
of this magnitude can still be interrupted with ease and safety ; the 


experiments do not ag yet extend much beyond this. 


The arrangement shown in Fig. 2 will also work if the resistance r 
is omitted, provided that the switch arm is normally in the lower 


——— eee 


Fra. 5. 


Fic, 3. 


network or only occurring with the extra current at break, several 
contacts in series must be used. In the original article a switch is 
illustrated suitable for interrupting 35 amperes at 10,000 volts; the 
Switch has sixteen gaps connected in series and it may, for instance, 
, be employed as a single-stroke break for spark coils. 
|. Sparkless Switch—A continuous current can be quite sparklessly 
| interrupted if the quenching current impulse is not merely super- 
| posed upon the arc at break, but is generated previously, and the 
| switch rapidly opened at the instant when the resultant current is 
zero. Since in such a case there is no question of heating of the 
| electrodes occurring, the process is theoretically more perfect than 
' the arc quenching. It is, however, more difficult to carry out in 
i . . . 
| practice, for the very short time of a quarter wave of the quenching 
oscillation must be defined mechanically, which necessitates very 
accurate adjustment. The arrangement is shown in Fig. 4. and the 
connections correspond to those of Fig. 2. The key m is used to 
strike the key o; by this means the quenching current circuit is 
closed, but almost at once the main current is broken at s. The 
small time difference is furnished in virtue of the rigidity of the key o. 


T — 
Fic. 4 


Mercury Vapour Lamp as Interrupter.—It is well known that in 
the case of a mercury vapour lamp, if the current is interrupted for 
less than 4444 ooo0th second even, the non-conducting state sets in. 
This takes place, therefore, if a lamp which is in operation has super- 
posed on it a current impulse in the reverse direction or an oscillating 
current, the instantaneous value of which is sufficiently high to over- 
come the lamp current for one instant. This completelv corres- 
ponds to the arc-quenching method already described, except that 


| the mercury lamp is very much more sensitive. 


The simplest arrangement for use as a spark coil interrupter is 
depicted in Fig. 5. Here two condensers, c and k, are charged to the 
supply voltage through high resistances r and s, and alternately dis- 
charged through the switch u. The condenser c effects the quenching 
of the lamp by means of the small spark coil 7, the primary of which is 


| 
4 


i, i, 
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position. On closing the main circuit the condenser then remains 
charged, although in the reverse sense to that when the resistance 
‘ris used. On the switch being opened, the discharge current of the 
condenser at first strengthens the main current in the arc, and only 
.on its return— therefore in all, after about three quarter-oscillations— 
does the quenching take place. Naturally this method is less favour- 


. able than that previously described. 


In passing, it may be remarked that the sudden shunting bv an 


‘uncharged condenser of an arc at breaking circuit is also capable of 


producing a quenching effect. In this case the counter E. M.F. of 
the arc (20 to 40 volts) acts as though the condenser were charged to 
this voltage. 

In series gaps for quenched sparks for wireless telegraphy pur- 
poses about 1,000 volts is reckoned on for each gap, and in the case 
of the quenching switch only about this voltage is permissible at the 


.break contacts. For higher voltages, whether already present in the 


traversed by the discharge from k, and the secondary operating the 
ignition electrode <z. 

For heavier outputs and at more than 25 interruptions per second 
a troublesome sparking occurs at the switch, which is constructed as 
a rotating commutator; this is due to the break currents of the spark 
coil a. This drawback can be completely overcome by means of the 
arrangement shown in Fig. 6. Use is made of a second small 
auxiliary lamp, y, and this and the main lamp are ignited alter- 
nately by the aid of the two sparking coils i}, ip, by means of the 
switch u. On the main lamp being started, the main current flows ; 
on the auxiliary lamp starting, the quenching condenser c discharges 
through both lamps in series. The main current is interrupted in 
this way, and the wave of extra current goes through the small 
lamp; but at the instant when this wave is about to change its 
direction it is also quenched, and in this way prevents the comple- 
tion of the primary current wave. 
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The switch has with this arrangement only to deal with the quite 
small currents necessary for ignition purposes ; there are no moving 
parts, and in consequence there is no difficulty in going up to 1.000 
or more interruptions per second. This is the first interrupter which 
permits of a high, accurately adjustable spark frequency being ob- 
tamed, and is at the same time capable of dealing with several kilo- 
watts. The interrupted high-voltage current can be utilised for 
operating Réntgen tubes, high-toned transmitters for wireless tele- 
graphy, &c. If the secondary of the spark coil be replaced by a few 
turns of thick wire, a current of several hundred amperes can be 
taken from this, and a short thick copper wire be made to melt. In 
this way a spot-welding apparatus could be built, for use on direct- 
current circuits. 

In order to run Róntgen spark coils with alternating current, it is 
necessary, as js known, to rectify either the primary or the secondary 
current; otherwise no sharp Róntgen beam is obtainable. The 
mercury lamp, however, when used as shown in Figs. 5 or 6, will 
work straight away as a rectifier, and it is only necessary to arrange 
that the switch u is driven by a synchronous motor or magnet ; every 
other half-wave is then suppressed and the half-wave passed through 
is quickly interrupted exactly at the instant of maximum current. 


NOTES ON INTERNATIONAL STANDARDISATION OF 
ELECTRICAL MACHINERY.* 


BY A. R. EVEREST. 


In order properly to discuss the work of the International Electro- 
technical Commission it is necessary to distinguish clearly between 
an " International Standard of Quality " and an ** International 
Rating ^ for machines. The rating of a machine is the output for 
which it is sold and which is marked on its name- plate (rating plate). 
This output is the "" rated output " of the machine. If the rated 
out put of a machine is such that when working under the particular 
cooling conditions for which it is designed the machine keeps within 
the 1.E.C. limits of temperature. this machine. for its particular 
application, conforms to the LE.C. standard of quality. This 
standard is particularly valuable for important individual and 
special applications, Various machines in this class from different 
sources would still not be directly comparable, since they would not 
have an equal temperature rise if primarily intended for different 
conditions. Jf the rated output of the machine is such that when 
working under the L E.C. standard conditions of cooling the machine 
keeps within L.E.C. limits of temperature the rating of this machine 
is the 1. E.C. rating. Thus the LEC. rating establishes the tem- 
perature rise as well as the maximum temperature. All machines 
with LEC. rating would be directly comparable amongst them- 
selves, since they would all have the same temperature rise at their 
rated output. 

The rules adopted at the recent I.E.C. meeting in Berlin establish 
the L EC. standard of quality (as regards temperature) for electrical 
machinery, Agreement was not reached upon the further question 
of LEC. rating, due to differences of opinion regarding the value for 
the cooling air temperature. Before referring further to this feature 
it may be well brietly to review that part of the work which has been 
completed by the LE.C. These rules are the outcome of delibera- 
tions by the various national committees and at the meetings of the 
Special Committee on Rating held in Paris and Zurich. and in Perlin 
prior to the plenary meeting. The rules so far adopted are based on 
considerations of the highest safe temperatures for various insu- 
lating materials, the joint effect of time and temperature. also the 
probable ditference between observable temperature and maximum 
internal temperature. From these considerations an international 
agreement was reached regarding the permissible limits of tempera- 
ture for various insulating materials emploved in modern electrical 
machinery. In connection. with these permissible temperature 
limits. rules are provided regarding the proper determination of the 
temperature of the cooling air. a knowledge of which is necessary to 
ascertain the temperature rise which must not be exceeded at the 
rated load of the machine, Finally. rules are provided dealing with 
the differences which may esist between the temperature rise on 
test and under service conditions due to variations in the coule 
temperature and the barometric conditions. Thus the LEC. 
standard of quality has now been established as regards temperature, 
and therefore life, for any machine working under the conditions for 
which it is sold. 

While the hottest internal temperature at any point determines the 
life of the insulation affected. the LE.C. does not consider it feasible 
to make this the subject of ordinary commercial investigation. 


* A Paper read at Birmingham. Slightly abbreviated. 


Information obtained from laboratory investigations with exploring 
coils and thermo-couples built into specially prepared machines 
appears to justify the conclusion that for modern machines wound 
fo1 not more than 4,000 volts, or for transformer coils for not more 
than 10.000 volts. the hottest internal spot will not exceed the tem. 
perature observed by ordinary methods by more than 10°C. Accord. 
ing the limiting observable temperatures permitted which are shown 
in the Table below apply to measurements by the rise of resistance of 
the winding (wherever practicable), together with the use of thermo. 
meters, the highest reading found being always considered. Elec. 
trical thermometers and thermo-couples applied to any accessible 
part of a completed machine are classed with thermometers. 

A great deal of confusion exists between different countries con- 
cerning the relation between the so-called “‘ full load ” rating of a 
machine and the highest load it is actually expected to carry. 
Further, the various overloads are rated for different lengths of time, 
and in some cases are not allowed at all when the machine has been 
heated up by its ordinary “‘ full load," The I.E.C. has decided that 
any machine intended for continuous service be ordered, designed, 
and rated for the highest load it is expected to carry, and that it 
should be capable of carrying this rated load continuously without 
exceeding the temperature limits of the table. No overloads are 
permissible beyond this rated load. In the case of a machine sub- 
ject to peak loads in excess of the ordinary load. if the peak endures 
for more than a short time it must be included in the rating. But if 
the peak load is to be endured for brief peroids only, the rating must 
be sufficiently above the ordinary load to give a continuous thermal 
capacity equivalent to that required on the brief peak loads without 
exceeding the permissible temperature limits. i 

A machine for intermittent service may for the purpose of test 
have cither a continuous rating which is thermally equivalent, or à 
"short time" rating which when starting cold and running at à 
rated load for a specitied time, shall not at the end of that time attain 
temperatures in excess of those shown in the table. 

Upon these considerations the I.E.C. decided to standardise limit- 
ing values for temperature which should apply to * observable tem- 
peratures ` measured by the means and methods specified, and which 
should be set with due allowance for such excess internal tempera- 
tures above those ‘ observable " as would be associated with the 
approved methods of test. The temperatures were to be such as 
might be endured continuously without prejudice to a reasonably 
long life, but there were to be limits which must not be exceeded. 
Accordingly values have been standardised: as shown in the follow- 
ing table :: — 

Table.— Limit of Observable Tem perature adopted by the I nternational 

Electrotechnical Commission, September. 1913. 


Deg. C 

Non-impregnated cotton........... —— — € . 
Impre,mated cotton or paper (general).................. M s 
w 


portion solidly impregnated or moulded ...................- — : 
Fnamelled wire (without cotton) ...........ccccccceccecceccceccevees —— . Wo» 
Mica, micanite, asbestos (general) .........cccecccecseccccecceeeees ERTE no 
Mica, micanite, single laver field coils, stationary or moving e... 120 
Mica. micanite, stationary coils solidly impregnated or moulded....-- 120 
Windings permanently short-circuited— 
Insulated | ........... nor aer a E — E 100 
Non-insulated.—...........Llueuseusueeeuu. —M— —MÁ— T a n 
Commutators, slip-rings ................Lues. P uidere Ru — "mE 
DU BATInusS siete cae c dedero esca uiu OIEN E d E Cid uen has cm — 80 


NorE.—When the insulation is composed of several different insu- 
lating materials the lowest of the temperatures corresponding to the 
various insulations employed. must be talken as the temperature limit. 
The insulation even when forming a support is always considered as part 
of the winding. (Material employed in small quantity in the construc- 
tion and not relied upon continuously as a support for the insulating 
material is not regarded as part of the insulation under this rule.) 


Permissible limits of temperature are useless to the designer except 
in conjunction with information regarding the cooling tem perature, 
since the difference between these two values is the “ temperature 
rise which the machine may create when carrying its rated l 
Hitherto in the 1. E.C, proceedings, as well as in the various National 
Rules, the value mentioned as cooling air temperature has been the 
“ordinary,” or average, value. Obviously, such value cannot be 
used. directly in connection with a table of limiting temperatures 
“whieh must never be exceeded.” The corresponding value of air 
temperature employed must be the highest which is likely to occur. 
The British and United States Committees agreed in recommending 
that in future 40 €. should be taken as the reference air tem perature, 
Instead of 25 C., as hitherto indicated in the National Rules. (Utt 
fortunately some confusion arose because the reason for this sudden 
Jump from 25 C. to 40 C. on the part of the British and United States 
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The site area is 17,150 sq. ft. with a frontage of 102 ft. to Broad 


Committees was not explicitly given.) The I.E.C. Rules now re- 
quire that the maximum and not the average temperature of the | Sanctuary facing Westminster Abbey and 160 ft. to Little George- 


cooling air shall be stated, but agreement was not reached regarding | street. The architecture of the building is Gothic in ornament and 
an International Standard reference air tempreature. This will be | features, and inside, especially, is decorated with some carving most 
referred to again in the section under “ I.E.C. Rating." Extended | tastefully executed in both wood and metal. The architects are 
investigations made by the United States National Committee show | Messrs. J. S. Gibson, Skipwith & Gordon, who have carried out 
that the variation in temperature rises with a given load when tested | their work in collaboration with Mr. H. T. Wakelam, the Middlesex 
with cooling air at different temperatures is a small and uncertain | county surveyor. The engineer is Mr. R. A. Smith, who has been 
quantity, sometimes positive, sometimes negative, according to the | assisted by Mr. R. W. Willis. The latter we have specially to thank 
characteristics of the particular machine. The I.E.C. decided that | for spending a great deal of time with our representative in explaining 
no correction shall be made in practice for such difference between | the various features of the electrical installation. 


the conditions of test and of final service. No correction is to be made Turning now to a description of the electrical equipment, which 
has been carried out in its entirety by Messrs. A. V. Gifkins & Co., 


for variation in the cooling properties of the air at a given tempera- 

ture at altitudes not exceeding 1,000 metres. For higher altitudes it | we may mention that every care has been taken that this modern 
is recognised that a correction is necessary, but the I.E.C. is not yet | feature shall in every way harmonise with the ancient style of 
in a position to furnish an official correction factor. architecture, while the greatest attention has been paid to making 
Although the I.E.C. states that “ wherever possible the tempera- | the work an engineering job in every particular. The necessary 
ture of the cooling air should be stated and the machine constructed | electrical energy for the lighting, power and cooking circuits is 
for this cooling condition,” it is also proposed to establish a value | obtained from the mains of the Westminster Electric Supply Corpora- 
which shall be taken as the maximum temperature of the cooling | tion. For this purpose a three-wire service is brought into the 
air when no specific information is available. Probably more than | building at the basement, and is led at once to a special switch room. 
90 per cent. of all the machines sold come under this class, and the | Here it passes through the usual double-pole fuses, meters and main 
establishment of an International reference for air temperature in | switches, and thence to a switch control board. This board, from 
connection with the table of limiting temperatures already provided | which the whole of the electrical apparatus in the building, with theex- 
would at once fix the temperature rise permissible at the rated load, | ception of the cooking equipment, is controlled, consists of three marble 
and in connection with the rulings given regarding overload would | panels mounted on an angle iron framework, and stands at a sufficient 
completely establish the capacity of any machine sold with * I.E.C. | distance from the wall to allow easy access to the connections at the 
Rating." With such uniform rating adopted, a buyer of standard | back. The board is divided into three sections, the right-hand one of 
machines could compare, without misunderstanding or possibility of 
mistake, tenders received from various makers even from different 
countries. He would know that all the machines offered would carry 
their rated loads continuously with the same temperature rise (and 
also with uniformity in other characteristics such as commutation, 
as far as these might be defined by the I.E.C. Rules). It is evidently 
desirable that the I.E.C. rating shall also be the domestic standard 
rating of the same machines in the countries in which they are | 
produced. The reference air temperature must then be set at such a 
value as shall not be exceeded by the hottest conditions likely to 
occur in service at any time of the year in any temperate climate. 

At Berlin a majority of the delegates, including those from Great 
Britain and the United States, desired to set this reference tempera- 
ture at 40°C., but a minority desired 35°C. Examination of the 
meteorological records for various temperate countries, including 
Great Britain, Germany, and the temperate part of the United States, 
shows that 35°C. is not sufficiently high to cover even the highest 
outdoor shade-temperatures which are occasionally recorded, so that 
with a temperature rise based on the 35°C. assumption the limiting 
temperatures of the I.E.C. table would certainly be exceeded at times. 
But such is contrary to the express conditions under which the 
limiting temperatures were adopted by the I.E.C. In order to 
justify a nominal “ maximum " temperature for cooling air which 
would exclude the highest peaks occasionally occurring, it would be 
necessary to reduce all the values shown in the table of permissible 
limiting temperatures by a margin sufficient to allow for such occa- 
sional peaks. This proposition was suggested at Berlin, but was 
not accepted by those desiring the lower reference temperature. 
Finally, this entire question was referred back to the variousNational 
Committees, and it is to be hoped that an early settlement will be 
reached, as upon this question hangs in reality the whole problem of 
International Standardisation in the rating of electrical machinery. 
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which is connected across the positive and neutral mains, while the 
left-hand one is connected across the negative and neutral. The 
working pressure for all these circuits is 200 volts. In the centre is 
a much smaller pane! which is connected across the outers, and from 
here the large power circuits are supplied at a pressure of 400 volts. 
The supply company's meters and fuses mentioned above are placed 
below this board, on panels a short distance from the floor. A 
special feature has been made of a neat arrangement of the connections 
and what used at one time to be the usual maze of 
The connections all rise to 


-— —— — — —À— 


THE ELECTRICAL EQUIPMENT OF THE MIDDLESEX 
GUILDHALL. 


The site upon which the Middlesex Guildhall stands, nearly 
opposite Westminster Abbey, is one which is hallowed by historical 
association, while the circumstance that such a building is to be 
found in the heart of the Metropolis recalls the growth of a city which 
is gradually encroaching on the preserves of neighbouring counties, 
For how long a hall has stood upon this spot it would be difficult to 
say, but it is certainly many hundreds of years, for during the 
excavations necessary for the erection of the present building a 
concrete raft, probably dating back to the thirteenth century, has 
been discovered in an excellent state of preservation, a testimony 
not only to the age of the building but to the skill of the ancient 
workmen. The old building, which was of great antiquity. was de- 
molished at the beginning of last century, to be replaced by the 
octagonal structure erected in 1805. This building was twice en- 
larged, but owing to the great increase in the staff it was necessar 
Qace again to rebuild it. 


to this board, 
cable is singularly lacking in this case. 
the top of the hoard whence the v pass into solid-drawn steel tubing 
terminating in brass bushes, This tubing is laid horizontally until 
the wall is reached, when it isturned by an easy curve intoa vertical 
direction and passes upwards to the various distribution boards. 
The right-hand panel of the board is equipped with 12 double-pole 
switches and 24 single-pole fuses. These make up a corresponding 
number of circuits, one of which has a capacity of 150 amperes, and the 
ll others each a capacity of 25 amperes. These circuits control the 
lighting supply of the building. In addition this panel is fitted with 
six ways, two with a capacity of 109 amperes and four with a capacity 
of 25 am peres. These ways are connected to separate bus bars from 
lighting circuits, and are separately metered for the supply of the 


200-volt power circuits. The central pane ‘of the board is e quipped 


with one 100-ampere double-pole switch for the supply of the 400- volt 
The left-hand panel is exactly similar to the right- 


All the 


power circuit. 
hand panel described above, and is balanced against it. 
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‘switches used on this board are of the double-pole knife type with 
double phosphor bronze contacts. The contact plates are of hard 
rolled copper, and each switch is linked together with non-hygro- 


scopic insulated material, while a substantial handle for working . 


is also provided. The fuses are of the tubular porcelain ty pe. and are 
fitted to contacts similar to those used on the switches. All parts 


‘carrying current on this board are of such sectional area that the 7 
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current density does not exceed 400 amperes per square inch in the 
case of copper, while it is proportionately less for bronze and brass. 

The various main lighting circuits described above supply a number 
of sub-distribution boards arranged throughout the building at 
convenient points. These boards are all fixed in cast-iron boxes with 
moulded covers containing a glass front. They can be locked to 
prevent tampering. These cast-iron boxes are sunk in the walls, so 
that only the moulding projects beyond the 
plastering, and they are thus very unobtrusive. 
The supply wires from the main switchboard are 
connected in these boxes to substantial “bus bars 
from which the sub-lighting circuits are tapped 
off. Each supply circuit is controlled by double 
pole fuses, the fuses for the two poles being on 
separate bases. There is also a single- pole 
5-ampere tumbler switch for cach circuit. The 
lighting is divided up into sections, so that no 
fuse carries more than 600 watts, and there are 
not more than 10 lamps per circuit. 

The 400-vclt power supply mentioned 
above is used for driving passenger lifts, 
and special pumps for pumping out the sump 
used in connection with the water-heating 
system, and for sewage. The 200-volt power 
supply works the fans, which are controlled 
from a special switchboard in the fan room. 
There are four fans in all, each of which is 
driven by a 2} H.P. motor, these motors being 
arranged in pairs so that a proper balance is 
obtained. 

It may be mentioned that all the cable for 
various purposes used on this installation is drawn 
into a continuous system of screwed solid drawn 
steel barrel, which is made electrically continuous 
throughout, and is efficiently earthed at several 
points. About 30,000 ft. of tubing has been used. 
A well-designed system of junction and inspection 
boxes is also provided. "The cables employed 
were supplied by Messrs. Glovers, about 18 miles being used, while the 
switches used are of the most modern tumbler type, and are of two 
classes, being supplied by the Wandsworth Electrical Co., 
where the ordinary single-nob switch is used, but as in certain cases 
it has been found advisable to economise space, '* Twinob " switches 
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| of Messrs. Lundberg's manufacture have also been employed. These 
| switches, except in the basement, are fitted with bronze plates 
' to harmonise with the decorations, and are mounted on cast-iron 
boxes sunk in the plaster. A practical difficulty which is often met 
with in wiring work has been overcome on this occasion in an ingenious 
manner, It is often found that when the plastering is completed the 
sunk box is either below, or sticks out from, the surface of the plaster, 
instead of being exactly level with it. This has 
been got over in this case by using a special 
box designed by Mr. Gifkin. By this means 
the ring surrounding the knob of the switch can 
be accurately aligned with a plate which is fixed 
across the front of the box, the switch itself 
being carried on a movable cradle. It should 
further be noted that no wood is used in this 
installation, even the pendants and other fittings 
being secured by means of a brass ring holding 
the fitting to the block above. 


= er 


' What distinguishes this installation from many 
others is the artistic nature of the fitting 
employed. These, as our illustrations (Figs. | 
and 2) show, have been designed to harmonise 
with the surrounding panelling, and the result is 
most successful. They have been designed by 
Mr. Omar Albrow, who makes a speciality of this 
class of work, and have been manufactured by 
Messrs. H. H. Martyn & Co., of Cheltenham. 
The photographs indicate more particularly than 
we can hope to do the outstanding features of 
their design. 


Besides the lighting system a very complete 
bell equipment has been installed. This consists 
of an arrangement whereby the head official 
can ring up all their subordinates, while the 
assistant officials are in the same way able to 
ring up their subordinates, but not, of coure. 
their superiors. The whole system is more 
over concentrated on an annunciator board 
in the porter's lodge, on which all offices fitted 
with bells find a place. These bells are supplied 

from a battery of Leclanché cells contained in the teak-lined cas 

which is placed in the switch room described above. The wiring for 
' this installation is contained in solid drawn tubing, the wires beng 
insulated with gutta-ghench. In addition to the bell system ther s 
am installation of private telephones with 30 stations, which ar 
worked on the sub-exchange svstem. This sub-exchange is e" 
tained in a small room close to the entrance hall, where also is” 


found a sub-exchange connection with the outdoor aah 
system. This telephone system is worked from a battery d o 
lators placed in the main switch room. This battery !3 divi - ls 
two parts, one of which is in use, while the other is being charge being 
The battery which 1 


Fic. 3.—THE ELECTRIC KITCHEN. 
the mains through a bank of lamps. 
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charged can also be used in connection with the thermostat system 
employed for keeping the rooms at the proper temperature. When 
the temperature falls below a certain point a contact is made and a 
signal given in the fan room, so that the attendant can regulate the 
heat by hand. 

From what we have said above it will be seen that the lighting 
equipment of this building is carried out on the most modern and 
best engineering lines, due regard being paid both to design and 
safety. From the journalistic point of view it is therefore impossible 
to say very much about it that has not been said before, and we must 
therefore leave our readers to imagine its various good points. The 
case is, however, far other with the remaining part of the electrical 
equipment. the Middlesex County Council authorities having taken 
what will, we suppose, be called in some circles the bold course of 
installing electrical cooking apparatus. The Guildhall kitchen is 
on the top floor of the building. and the equipment there installed 
will be capable of cooking meals for from 50 to 100 persons. Fig. 3 
gives a general view of the interior of this kitchen. The point which 


will strike anybody entering it. who is familiar with other kitchens, 


is the way in which the apparatus has simply been placed in an 
ordinary room without any structural alterations for pipe or chimney 
outlets being necessary. "The whole of the electrical cooking plant is 
of the * Tricity " type, and has been supplied by the British Electric 
Transformer Co., who have acted as sub-contractors to Messrs. A. V. 
Gifkins & Co.. the main electrical contractors. Speaking in a general 
way, the equipment may be taken as an interesting example of the 
multiplication of the small cooking unit in meeting the demands for a 
complete kitchen. The necessary electrical energy for cooking 
apparatus is supplied by a special service which runs direct from the 
company's inlet in the basement to a distribution box placed just 
inside the kitchen. This service is here controlled by double-pole 
witches and fuses, and is split up into a number of circuits to which 
the various apparatus is connected. Each sub-circuit is in its turn 
controlled by «+ Z" fuses and Lundberg switches, while a patent indi- 
cator lamp of the « Tricity” type glows at low” heat and gives a 
bright light at ** high " heat. 

Having regard to the importance of the subject it is interesting to 
note that very careful attention has been paid to the proper earthing 
of all the apparatus. Connections from the plugs to the apparatus 
are effected by twin flexible metallic tubing. This tubing at one end 
makes contact with the apparatus case, and at the other is connected 
to à special earthing pin, thus allowing connection to be made to the 
metallic part of the system. so that proper earthing is obtained 
throughout. "Turning now to the apparatus itself, it should be 
mentioned that all the loading is etfected throughout with standard 
850-watt '' Tricity " hot plates, which are combined together in such 
a way as to give any loading that is required. "Taking first the 
grilling apparatus, which is controlled from eight panels, this consists 
of a standard " Tricity ` grill with a hot cupboard having a capacity 
of 200 plates. The load in the grill part of this apparatus is 3-4 kw., 
there being two grills, each 15 in. by llin., so arranged that 


simultaneous heat can be supplied to both sides of the food. The | 


loading of the hot cupboard is 1-7 kw., and there are also two extra 
extension cookers for boiling purposes with a similar loading. In the 
middle of the kitchen is a carving table with a load of 4,000 watts 
arranged in the following wav: On the top are two 1,000-watt 
elements which can be separately controlled. There are besides 
two 500-watt elements, each of which is connected in series with 
another 500-watt element in the base of the table. The object of 
this arrangement is to obtain a high temperature for the carving 
table as quickly as possible. This is done by switching on all the 
elements, and when sufficient temperature has been obtained the 
two 1,000-watt sets can be switched out, the remainder of the 
elements being then sufficient to keep the food warm. This carving 
table is controlled by four of the control panels mentioned above. 
The next piece of apparatus is the fish and potato fryer. This con- 
sists of two extension cookers, each 18 in. by 14 in., and having a total 
loading of 1-7 kw. Roasting will be effected in two double ovens, 
19 in. by 16 in. by 28 in. These are fitted with hoods and can both 
be converted into two smaller ovens, 19 in. by 16 in. by 14 in. This 
apparatus is equipped with eight exteusion cookers, each controlled 
from its own panel and having a total loading of 6-8 kw. Boiling 
is effected by 12 extension cookers placed on the right-hand side of the 
kitchen, as shown in the illustration. 

All this apparatus stands on pewter-covered benches, so that any 
danger from shock is avoided. The total loading of the kitchen is 
30kw., or to be exact 20-5 kw. It will therefore be seen that a great 
deal is being done with very little in the way of electrical capacity, a 
point which is not unimportant when the long length of the service 
leads is considered. The cooking apparatus is connected across either 
outer and the neutral of the three wire, the svstem being very carefully 
balanced. The utensils provided for use with this apparatus con- 
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sists of two bains marie; these are each provided with six cooking: 
pots, while there are also three 2-gallon urns made of nickel-plated 
copper, three 12-pint steamers, ham boiler, a fish kettle, two vege- 
table boilers, steamers and the usual provision of saucepans. 
Altogether the combination of the old and the new in the Middlesex 
Guildhall should excite particular interest in those who attend the: 
Opening ceremony, which is to be performed by T.R.H. Prince and. 
Princess Arthur of Connaught on Friday next, December 19th. 


DUBILIER’S WIRELESS TELEGRAPH AND TELEPHONE 
APPARATUS. 


During recent years there has been much activity in the 
production of new types of radio-telegraphic apparatus, and. 
the decision of Governments to erect high power stations for 
long-distance work has acted as a stimulus in this direction. 
In these columns we have from time to time described the well- 
known systems now chiefly in use, and in what follows we give 
a description of recent apparatus devised by Mr. William 
Dubilier, which is interesting from many points ef view. 
This apparatus will be described in three sections, namely :— 
Apparatus for generating high-frequency oscillations for 
general uses ; apparatus for radio-telegraphy ; and apparatus 
for radio-telephony. 

HIGH-FREQUENCY GENERATORS. 


In all transmitting apparatus so far designed, theoretically 
three distinct characteristic oscillations have been produced, 
namely, highly damped oscillations of the Hertz type 
as used by Marconi; slowly damped oscillations, such as those 
emitted by apparatus on the Wien principle; and undamped 
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Fia. 1.—DIAGRAM SHOWING 
Movina ELECTRODE OF DISCHARGER.. 


CHARACTER OF OSCILLATION, 


oscillations, as emitted by apparatus founded on the principles 
, of Duddell and Poulsen, and the high-frequency generator of 
Goldschmidt and others. The electrical connections in these 
cases do not differ in many respects, the only difference 
practically being in the construction of the oscillator or dis- 
charger. In the first method the spark gap is so constructed 
that the oscillations produced in the aerial system are allowed 
to induce currents back in the condenser circuit, thus causing a 
loss in efficiency and two waves. In the second system, the 
spark gap is so constructed that it opens the condenser circuit 
very rapidly by cooling, thus not allowing the aerial wire 
svstem to induce currents back in the primary oscillating 
circuit ; hence nearly all the energy 1n the aerial system must 
be radiated. In the third system the oscillator is so con- 
structed that it produces continuous oscillations. 

As is well known in practice, the three svstems above: 
mentioned have their advantages and disadvantages. With 
the first-named system it may be mentioned that there is 
practically very little tuning and comparatively low efficiency, 
but it possesses the advantage of smaller absorption, more 
positive operation, &c. "The quenched-spark system, emitting 
musical notes, possesses the advantage of much better tuning. 
higher efficiency and greater freedom from atmospheric dis- 
turbances. With undamped waves, theoretically the tuning 
should be perfect; these are practically noiseless and fairly 
efficient in radiation, but the opinion has been formed that they 
are not as reliable as quenched waves or the damped waves in 
transmission over land. ‘This has been found to be due mostly: 
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given a cylindrical surface, as shown in E, (Fig. 2), then the 
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used in the Dubilier apparatus; E, is a fixed electrode. and E, 
is a rotary device carrying a series of electrodes E, which 
electrodes pass rapidly across the end of the electrode E,. 
The end of the electrode E, is preferably made with a curvature 
concentric with the axis of the rotary device E, as shown in 
Fig. 2 so that the electrode E, in passing across the face thereof 
is equidistant from the electrode E, for a determined distance, 
during which time the practically undamped oscillations of equal 
amplitude are produced. whilst as soon as the arc or discharye 
thus formed is broken by the passing of the electrode E, awav 
from the electrode E,, the amplitude of the oscillation is rapid 
increased, and is then damped as indicated at y in Fig. 1. By 
this apparatus trains of oscillations having a musica! not 
may be produced when suitable voltages are emploved in the 
generator. For example, by giving the rotary device a speed of 
1.500 revs. per min., or 25 revs. a second, 30 spokes or electrode 
being used, 750 trains of waves per second are obtained. 

The efficiency ts claimed to be greater than in machines of the 
undamped oscillation type because the power is not wel 
continuously through the oscillator. It will be noted that the 
discharge gap. although of the revolving type. is differen: 
from those heretofore used, because the extent of the active 
surface and distance between electrodes is always the same. 
and it is essential to have these features if undamoed oscila: 
tions of equal amplitude are to be produced. 

Another method, as used for small equipment. and fe 
medica! apparatus is to make one of the electrodes a vibrainz 
member, such as shown in Fig. 4 ; the arc, which is of low (5. 

commercia!) voltage, then takes place between electrodes D, 

and D,. The latter is fixed. but D, is carried by a spring. 0. 

B and it is backed with iron I. The arc is in series with ti 
c | electromagnet A. which thus keeps the electrode D, in a sta 
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to the fact that the wave is of a very small amplitude, t.e., the 
potential in the aerial is very small compared with the potential 
obtained in the other svstems. 

In the apparatus here described trains of waves are set up 
having a tendency to be practically undamped for a certain 
period. and then damped or quenched for a further period; 
that is to say, a combination of waves is produced in each 
train as shown in Fig. ]. In all the apparatus heretofore 
designed for producing undamped oscillations, except the rotary 
high-frequency generator, the discharge takes place between 
electrodes stationary or movable, but in order to produce 
powerful oscillations the discharge is strained either by an air 
blast, by cooling, by rotation, or by a magnet. To produce 
undamped oscillations of a constant amplitude it is necessary 
that the surface area of the electrodes and the distance between 
them should remain constant or nearly so. 

In the Dubilier apparatus the electrodes are constructed 
2s shown in Fig. 2, in which it will be seen the distance between 
them is alwavs the same although the arc is constantly strained. 
By making the electrodes large and revolving, constant 
oscillations of the highest possible amplitude with a given 
primary voltage can be produced, for the arc 1s strained to the 
greatest extent. If the spokes or inner electrodes are coned 
as shown in Figs. 2 and 3, so that there is always an equal 
active surface area, and the end of the outer electrode is 
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Fic. 4.—VIBRATING ELECTRODE, 


Fic. 3.—DIAGRAM OF CIRCUITS WITH ROTATING SPARK-GAP. 


of vibration, and thus the arc becomes the seat of «r7! 

oscillations, D, being operated by an electromagnet wwa ?' 
the same time acts as the choke coil. The electrodes are m 
of silver and have a large diameter, about 25 mm. for 150 wati“ 
This arrangement works fairly efficiently, and has the advaY 
tage of great simplicity. 


Rapio-TELEGRAPHIC APPARATUS. 


The greatest advance which has recently been made m 
Dubilier's apparatus is in the portable tvpe. The introduction 
of the aeroplane and the demand for army stations have made 
the portable station probably one of the most importat 
of radio-telegraph applications. The apparatus describe 
below is especially adapted for portable stations, bu: could ii 
used for ship installations up to 100 miles, and is probably the 
best vet designed for aeroplane work on account of its ize 
weight and high efficiency. In methods heretofore used for the 
production of musical notes a generator of the rotary type w^ 
almost always necessary, but the present is the first attempt at. 
and method of. producing sine waves of a musical frequency froin 
continuous current without the use of a converter set 0 ji 
rotary type. It is well known that generators for productn? 
790 cycles are very difficult to build, especially for sm » 
powers, such as 100 or 200 watts. By the Dubilier system t P 
claimed that uni-directional currents of a sine wave and E 
frequency up to 1,000 can be produced and the frequency C 
easily be varied. For example, such an apparatus of 250 ps 
capacity weighs only 30-40 lb. complete for transmitting. i : 
out the generator; the latter is of the continuous-current typ 


arc between these two electrodes will first give undamped 
oscillations as in the part marked z of Fig. 1; but when the 
electrode E, arrives at the bottom of the electrode E, (namely 
the point E) the arc will be suddenly broken, and due to the 
inductance coils B, B' (Fig. 3), and to the voltage of the 
generator A, the condenser C will suddenly be charged to 
a much higher potential than that given by the undamped 
oscillations. After the arc is broken the oscillating circuit 
E, C D (Fig. 3) is open, so that radiation takes place as with a- 
quenched spark. , 

Experiments have shown that waves having a small ampli- 
tude or where the voltage 1n the aerial is not sufficiently high 
the transmission is not as reliable over land. As already men- 
tioned greater reliability is probably obtained by increasing 
the vo'tage in the aerial, as in the spark svstem. In order 
to produce this high voltage in the aerial by the present 
apparatus it has been necessary to use a high potential 
transformer with alternating current, as high potential con- 
:inuous-current machines are not yet practicable. It has 
been found from experiments with this apparatus that the 
tuning is practically as sharp as when undamped oscillations 
are used ; transmission seems to be improved over mountainous 
countries, and thus the advantages of both the undamped and 
quenched spark systems are obtained. 

Passing now to details, in Fig. 3, A is a generator, B,B' are 
choking coils, C is the condenser, D is an inductance through 
the medium of which the oscillating current can be utilised 
for wireless or other purposes. E, is one form of discharger 
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and can easily be mounted on a cycle or fitted on airships. 
When used with & motor cycle a small generator is coupled 
direct to the cycle engine. A telescopic aerial, having a he:ght 
of about 50 ft., completes a very compact station, and from 


tests made communication can be maintained over a distance of 


40 miles. The generator itself is not larger than an ordinary 


fan motor and weighs 16 lb. The apparatus is also suitable for 


a knapsack set. The working of the apparatus depends upon 
the principle of obtaining a series of uni-directional impulses 
by a condenser discharge, pulsating currents following each 


other at regular intervals at a frequency of, say, 500 per 


second, these impulses being produced from a primary direct 
current. 

The arrangement of circuits is shown in Fig. 5. What may 
be ealled the primary circuit of the transformer really consists 
of two circuits in parallel, one of which includes the continuous- 
current generator G, giving, say, 200 volts. The circuit BL,C, 


forms an oscillation circuit in itself, and is tuned to a frequency 


of 500. It consists of an oscillator B (which is actuated by an 
electromagnet of which the energis'ng coil is A in the manner 
already described in connection with Fig. 4), the inductance 
L,, which is the primary of the step-up transformer, and the 
condenser C}. When the key k is closed this circuit becomes 
the seat of alternating currents of a frequency of 500, as is 
explained later. The alternating current so obtained is trans- 
formed by the secondary L, of the transformer to a pressure of 


about 12,000 volts, and this high-tension current is used for 


producing high-frequency oscillations by means of the con- 
denser C,, inductance L; (forming the primary of the oscillation 
or coupling transformer), and a quenched spark-gap, Q, accord- 
ing to well-known methods. The constants of the circuit L,C, 
are such that the frequency of this circuit also is 500. 


Fia. 5.—DIAGRAM OF CIRCUITS OF PORTABLE QUENCHED SET. 


The oscillator B in this case consists of platinum electrodes, 
one of which is mounted on an adjustable screw and the other 
on a vibrating reed tuned to a frequency of 500. When not in 
action the electrodes are in contact. Owing to the fact that the 
oscillator has the same mechanical frequency as the electrical 
frequency of the circuit, there is no sparking at the oscillator, 
even though the pressure used is, say, 200 volts, the circuit 
being broken at moments of zero current. The electrical 
frequency can be altered by changing the value of C,, and 
within limits the frequency of the oscillator will follow such 
alteration. The frequency of the circuit is found from the 
usual formula, namely N =5 x 109/A/C,L,, in which N is the 
frequency per second, C, is the capacity in microfarads, and L, 
is the inductance in centimetres, so that if N —500 and C, — 2-5, 
L, is 4 x 107 cm., or 0-04 henry. From this figure, assuming a 
suitable value for the permeability of the iron core, approximate 
dimensions for the inductance can be determined. An exact 
value is not necessary as the oscillator will adjust itself within 
limits. 

The circuits BL,C, and L,C, being of the same frequency, 
L,C, must be equal to L,C,. A suitable value for C, is generally 
found in the neighbourhood of 0-004 mfd. With such a 
condenser the discharge voltage at the gap Q 1s about 12,000 
volts. Hence the corresponding oscillating power W = 4CV?N 
x 10-8, where C is the capacity in microfarads, V the discharge 
voltage and N the number of sparks per second. Thus 


W ==4 x 0-004 x (12,000)? x 500 x 105—144 watts. In an actual 
test the current at 220 volts was 1 ampere, so that. the 
efficiency of the apparatus from continuous current to high 
frequency is above 65 per cent., which is high. The efficiency of 
transformat:on from continuous current appears to be much 
higher than with the usual. motor-generator. 

(T'o be concluded.) 


THE RADIO-TELEGRAPH INSTALLATION ON 
BOARD THE “IMPERATOR.” 


The development of international ocean traffic has caused 
the size of liners to increase progressively ; and hand in hand 
with this increasing size, it is interesting to note, there has 
also gone a great development in the size of the wireless 
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Fic. 1.—ARRANGEMENT OF WIRELESS STATION ON THE '' IMPERATOR." 
LN 

telegraph sets used. These are now built for very much larger 
capacities than formerly, and their working range is thereby 
considerably increased. As an example of this, we may mention 
the wireless equipment on the liner “Imperator,” of the 
Hamburg-Amerika line. This is one of the newest of the 


Fia. 2.—CoNNEcCIION OF ANTENNA TO STATION EQUIPMENT. 


ocean greyhounds, and is fitted with a wireless station of a 
size which has up to now only been used for land work. 

This equipment, which was supplied by Gesellschaft für 
Drahtlose Telegraphie, has, in accordance with tlie demands of 
the steamship company, to fulfil the following conditions : (1) 
To deal,easily with the amount of traffic which might reason- 
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aly be expected, (2) to receive during the whole of the voyage 
press and private telegrams direct from land stations, (3) to 
exceed all other ships in its sending range, (4) to work with a 
wave-length of 1,800 m. in addition to the international 
wave-lengths of 300m. and 600m., and, besides to keep in 
direct touch with Germany while working as long as possible 
on the first of these waves, (5) to receive calls and emergency 
signals at the same time as press telegrams are being received 
on the long wave, (6) to receive danger signals from other ships 
while sending itself, (7) to be specially equipped for emergency 
work. To fulfil this last condition special attention was paid 
to the following points: The station must not be put out of 
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total width of the main antenne (170 m. in length) is 7] m., its 
fundamental wave being 720 m. with a capacity of 2,300 cm. 
Besides this main antenna the ship is fitted with two 
further independent antenne for the small station and the 
emergency station respectively. "These each consist of one 
wire running from a point 3 m. below the top of the mast to 
the funnels and then down to the station. The connections of 
the antenne to the station are shown in Fig. 2. 

The sending equipment on this steamer consists of a large 
station with a minimum range of from 1,500 km. to 3,000 km., 
a smaller station of a range of from €00 km. to 1,200 km. and 
an emergency sender with a range of from 200 km. to 400 km. 


Fic, 3.— THE ARRANGEMENT OF THE ANTENNE ON THE “ IMPERATOR." 


working by the destruction of the main antenna, or by one of 
the masts breaking, a complete double reserve of plant for 
sending purposes must be provided, while receiving must be 
possible when both the main and reserve machines are out of 
action. The way in which the Gesellschaft für Drahtlose 
Telegraphie overcame these problems was described by Herr 
Bredow in a lecture delivered recently before a general meeting 
of the Schiffsbautechnische Gesellschaft. From this lecture 


we have taken the following information regarding the wireless ! 


telegraph equipment on board the “ Imperator." 


Fic. 4.—View or LARGE STATION. 


The various apparatus and accommodation for the personnel 
are housed in five rooms on the uppermost deck of the ship. 
The arrangement of these cabins is shown in Fig. 1. The ship 
possesses a three-part antenna equipment. As shown in Fig. 3, 
the main antenna 1s arranged at a height of 64 m.' above sea 
level. It is of T-form, carried between the two masts, from 
which it is insulated. Connections to the station apparatus 
are made from just forward of the middleY funnel. The 


The large station (Fig. 4.) obtains its working current from the 
lighting network of the ship through a direct-current—alter- 
nating-current converter. This converter consists of an 
18 m.P. direct-current motor connected to an alternator with 
an output of 10 kw., at a pressure of 200 volts. This alter- 
nating current is stepped up in an iron transformer from 220 
to from 10,000 to 12,000 volts. The exciting circuit consists 
of a plate condenser, a 16-part quenched spark-gap and a 
variable self-inductance. The limits of wave-length are 600m. 
and 3,000 m. The small station is contained in a wooden 
cupboard, and is connected to the emergency sender. This 


Fia. 5.—RECEIVING EQUIPMENT. 


supplied with energy from the ship's network through a 2-5 kw. 
direct-current—alternating-current converter, while the emer- 
gency sender, which works in connection with an induction 
coil and trembler, receives its current from a battery of accu- 
mulators. This battery can be charged either from the ship § 
main installation or from the emergency lighting installation. 
The receiving arrangement is shown in Fig. 5. On the left 
of the table is the receiver for the large antenna, while on the 
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OF ELECTRICITY SUPPLY 
IN LONDON. 


In 1908 an Act was passed by Parliament enabling the 
supply authorities in London to co-operate with one another 
In giving a supply of electrical energy, with a view to making 
their operations more efficient. If there were ever a city 
in which eombination was desirable it is undoubtedly 
London, in which there are at present over 30 different 
supplv authorities. It is obvious that the best results 
cannot be obtained by so much subdivision ; on the other 
hand, once a start was made in this way it was difficult to 
rectify it. But we fail to see why there should not now be a 
more serious attempt at combination. Some of the municipal 
undertakings in the East-end of London have entered into 
an agreement for mutual assistance in cases of emergency, 
but we believe that the companies have not so far made 
any such arrangements. At one time the same condition 
of affairs, though not to such an exaggerated extent, held 
in Chicago ; but with the commercial instinct characteristic 
of the United States this has been swept away; conse- 
quently, in that city there is now a single company operating 
the largest concern in the world, and it has made most 
gigantic strides in its development during the last few years. 

Combination in the London area being so desirable, 
we are glad to note that the County of London Electric 
Supply Co. is promoting a Bill which is likely to ensure 
some definite move being made in regard to the problem 
of London electricity supply. If the supply companies are 
to justify their existence, it is time that they should make 
some serious attempt to improve the conditions at present 
prevailing. There are, however, considerable difficulties 
Any scheme of interchange of supply must necessarily 
involve a large capital outlay, and this can only bc justified 
commercially if there is security of tenure. Presumably 
the present Bill will enable the companies to see more 
clearly where they are, and will give the London Count? 
Council an opportunity of stating their policy. All the 
; London companies will be equally benefited by the power 

that &re sought under this Bill, and it will be open to any 
| of them to join in support of it. Nominally it provides for 
| the building of a large generating station at Barking. which 


THE POLITICS 


would be used for the supply of energy in bulk to certain 
of the stations in the heart of London, existing stations 
being gradually converted into sub-stations. How far 
this will meet the case, owing to the enormous size of the 
| London area, remains to be seen ; but it is obvious that the 
existing stations within the metropolis cannot be increased 
indefinitelv, and that as time goes on it will pay better to 
use them as sub-stations than for generation, in the same 
way as some of the West-end stations are already being 
| supplied by the Central Electric Supply Company from St. 
John’s Wood and by the Metropolitan Company from Willes- 
den. At the same time, this process of con version mist 
be effected slowly if it is to be done on commercial lines. 
The desirability of some such step is emphasised by the 
interesting lecture given by Dr. G. KLINGENBERG before the 
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Institution of Electrical Engineers last week. This deals 
with the electricity supply of large cities, and is given 
in abstract elsewhere. Amongst other points, Dr. KLIN- 
GENBERG deals with what he calls the 
the ratio of the average load sold to the installed capacity. 
This factor is a measure of the utilisation of the plant. 
follows that the greater the proportion of spare plant the 
lower is the utility factor, and thus, where there are a large 
number of comparatively small stations dealing with a 
large area we should naturally expect the utility factor 
to be low. Dr. KLINGENBERG shows this in a striking way 
by mentioning that, whereas the utilitv factor in London is 
only 12 per cent., in Berlin it is 18 per cent., and in 
Chicago it is as high as 33 per cent. Obviously the 'ower 
the utility factor the greater the capital charges per kilo- 
watt-hour generated ; on the other hand, the larger the 
station the higher the utility factor may become. At 
present, 20 of the London generating stations carry a 
maximum load of less than 5,000 kw. Indeed, the average 
Size of power stations in the London area is given by Dr. 
KLINGENBERG as 4,670 kw. This sounds ridiculous for the 
largest city of the world, at a time when single units of 
20,000 kw. are being uscd and of 30,000 kw. are being 
suggested in Chicago. "We can never hope to have a high 
utility factor in London until the individual stations are 
very much larger, and therefore we welcome the effort of 
the County of London Company to alter the present state 
of affairs, so that electricity supply in London may be morc 
homogeneous instead of being essentially piecemeal. There 
are other possible ways of solving this problem, to one of 
which, propounded by Mr. J. F. C. SNELL, we refer in our 
Editorial Notes. The main point is, however, that the 
problem should be solved speedilv, as well as correctly. 


A SIMPLE TORQUEMETER. 
BY H. H. BROUGHTON. 


Summary.—In this article three methods of measuring the angle of 
twist of a torquemeter spring are described, and detailed particulars of a 
spring torquemeter of simple and inexpensive construction are given. 
An account of a number of interesting tests is included. 


For many purposes a, sensitive transmission dyna- 
mometer is a valuable adjunct to the equipment of a 
heavy electrical engineering laboratory or test-bed. With 
such an apparatus the determination of iron losses, brush 
friction losses and bearing friction and windage losses is 
a simple matter; and for efficiency tests a torquemeter 


Fic. 1.—ELEcTRICAL METHOD OF DETERMINING THE ANGLE OF TWIST. 


method is more convenient and practical than either a brake 

method or a loading-back method. . . 
Some years ago in studying the windage losses of discs 

running at high peripheral speeds the author designed and 


“utility factor,” or 
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of the torque. Certain of these were described in a contri- 


It 


bution to the d'scussioa on Dr. Ains'er's Paper on “ New Types 
of Dynamometers," read at the Zurich Meeting of the Insti- 
tution of Mechanical Engineers.* The angle of twist was read 
either by a purely electrical methcd or by an electro-optical 
method in which a synehronovs sperk was used to illuminate 
the scale and pointer for a brief pericd during each revolution. 

At the time it was thought that the spark methcd was origi- 
nal, but Amsler stated that he had devised a similar method 
in 1905, and it has since been found that Kintner in 1904 used 
an electro-optica! method of determining the angle of twist of 
a torquemeter spring.T For the ord'nary run of electrical 
testing the optical or direct method described by Amsler is 
superior to e'ther of the electrical methods. 

The purpose of th's article is to explain briefly the three 
methods, and to give particulars of the design and performance 
of an instrument which can be constructed at little cost in any 
college workshop. With one exception the instruments used 
in the author's labors‘ory at Brighton are of the spring type 


Fig. 2.—DiRECT METHOD CF DETERMINING THE ANGLE OF TWIST. 


on account of the torque—5 lb.-inch units to 1,000 Ib.-inch 
units—being of too small an amount to give a sufficiently large 
angle of twist to a straight strip of spring steel. In the instru- 
ment in which a 30 in. length of 3 in. square steel is twisted, 
the maximum torque to be measured is 5.000 !b.-inch units, 
and the speed of 50 revs. per min. makes it imperative to use 
an electrica! method of measuring the angle of twist. The 
arrangement is depicted in Fig. 1. From the diagram it will 
be noticed that the brush b can be moved round till the narrow 
metal contacts c, and c, in the discs D, and D, make contact 
simultaneously with the brushes b, and b,, thus completing the 
circuit and causing G to deflect. The angle through which b, 
has been rotated is recorded by the pointer P on the scale S. 
By taking a little care in the design and construction of the 
contact gear, and by making the contacts as narrow as possible 


. Q4.—TORQUEMETER CONNECTING MOTOR UNDER TEST TO 
LoaADpiNaG DYNAMO. 


(0:2 mm. in this case with discs 25 cm. in diameter) the appa- 


ratus can be relied upon to give accurate readings. 


* *' Proceedings " of the Inst. of Mechanical Engineers, July 25, 1911. 
t “ Testing of Sheet Steel," by C. E. Skinner, '* Electric Club Journal," 


constructed several instruments for the direct measurement . 1904. 
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__ In the electro-optical method a disc provided with a pointer 
18 fixed to the driving shaft, and a second disc, graduated on 
the rim, is secured to the driven shaft in such a position that 
the pointer overlaps the scale. A spark-gap connected to the 
secondary terminals of an induction coil is suitably mounted 
in the neighbourhood of the scale, and the primary circuit of 
the coil is interrupted for a brief period each revolution by a 
break in the continuity of a contact disc mounted on the shaft 
(the break is exactly in line with the pointer). During this 
period the spark which bridges the gap illuminates the scale, 


——— 
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are fixed, one of which, C, has a narrow radial slit, s, and the 
other a window, w, and a radial slit s, in line with the slit s jn C. 
The width of the window is about equal to 15 deg. of are. On 
illuminating the scale from the back, an observer, looking 
through s, sees a broad arc of the celluloid scale and at the same 
time a bright streak due to the slit s,, which serves as an index 
and eliminates parallax errors. With the apparatus in motion 
the three discs are at rest relatively to one another as long as 
the torque is constant, and it is evident that a clear view of part 
of the scale will be obtained. At all speeds above 300 revs. 
per min. the observer sees a stat'cnarv 
: scale and pointer, and th le of tws 

pointer, an e angie cf twst 


m j 

BE i I-a az can be read with ease. A slight verston 

LJ J d won of torque, such as the application of a 

r (b) / S o o finger to the shaft, causes the scz'e to 
Detail of Window. f ` Scale take up a new position with respect to the 

! q JH pointer. Although the scale is readabieina 

| i Bi s room it is less trying to the eves 

3 777 c 77 on long tests if the discs are screened. 
a ia : E Z A die da e C E 
: MARWAN NRA DT ^ necting a motor under test to a 

NON M A UE d nj is given in Fig. 3, and arrange 
HM munerum 
— Hf! lidi | UU j| INANE PU Ieee 7997 are given in Fig. 4. The spring will trans- 
NONIS LE f ASERONINSNQUSSIURNISNNNNNS I SZ TN a Yj mit 4 H.P. when running at a speed of 500: 
a Jes E SiS E revs. per min., and the biis 
x ; x A tem a torque—504 lb.-inch units—gives an ang! 
È j icis Damiri A / | of iur of approximately 451 deg. This 
aa t 3 5  6ins f inside Diemecr ce AN is equal to 0-895 deg. per pound-inch unit 

ei oe ONT. | / rM i dia. Av EE "2d N of torque, or 0-093 Ib.-foot units of torque 

FU No of Tums. A B per degree of twist. | 

/ Length. Overall..........15 4 s J To the half coupling A (Fig. 4) !5 

/ Margna Specii Pong í secured a length of solid-drawn steel tube 

| l / B, 2 in. in outside diameter and } m. 

: thick, which is supported at its free end 


Fic. 4.—GENERAL ARRANGEMENT AND DETA!L DRAWINGS OF TORQUEMETER. 


and a continuous stationary image is impressed on the eye. 
The apparatus may be shielded from the light of the room, and 
the scale and pointer viewed through a properly directed sight 
tube. For speeds of 400 revs. per min. and upwards reliable 
readings can be obtained in this manner, and when once ad- 
justed the electrical apparatus gives little trouble. 

Compared with the optical method, however, both the ar- 
rangements described above are crude, and after reading 
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Fic. 5.—PortTioN or ScaArLE (Ferr Size) sutowixa WINDOW AND 
SLIT DOTTED. 
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by a Skefko ball-bearing suitably housed 
in another half-coupling C. Any error of 
alignment of the several parts of the apparatus is taken up by 
this bearing. The spring D through which all the torque # 
transmitted is totally enclosed by the tube, and the connection 
of the spring to the couplings is clearly shown in Fig. 4. It ws 
thought to begin with that such a simple connection would be 
unreliable, but no trouble of anv kind has been experienced 10 

actual service, and springs of different strengths can bes! 
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Fio. 6.—TvPiCAL CALIBRATION CURVE OF TORQUEMETER SPRING 


Amsler’s Paper the author converted an existing torquemeter | stituted without loss of time. In the particular instrument 
(which was designed for the spark method) so as to read the | depicted in Fig. 3, the spring, of } in. square steel, has 


angle of twist direct. In this method the angle Is determined 
by means of the arrangement shown diagrammatically in Fig. 2. 
To one shaft S is secured a disc A which carries a ring-shaped 
celluloid scale B, and to the other shaft 5, two discs C and D 


outside diameter of lj in., an overall length of 151 m. 8? 
there are 39 turns of 3 in. pitch. : 

À sleeve E mounted on the tube carries two duralumin 
F and G, each 15 in. in diameter and ] in. thick, and to a tmit 


discs, 
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disc, H, of the same material, fixed to C is attached the celluloid 
scale J. A portion of the scale is shown full size in Fig. 5. In 
engraving the scale it will be found convenient to use a grama- 
phone needle to mark the lines, and these are finally ruled in, 
using Chinese ink. The figures are formed with a fine-pointed 
writing pen. No doubt the scales could be procured ready- 
made from.a firm of instrument makers, but with a little care 
hand-ruled scales can be made at little cost that are sufficiently 
accurate for the purpose. Details of the slit and window are 
given in Fig. 4 (a) and (b). A high candle-power metal lamp 
placed at K, in a lantern having a ground glass window, illu- 
minates the scale, of which the observer sees approximately 
15 deg. 

Several instruments are under construction at the present 
time, and unhardened circular saw blanks, 16 in. in diameter, 
are being used instead of the duralumin discs. Such blanks 
can be relied upon to run true; they are inexpensive and can 
readily be obtained. A shallow V-groove machined in the rim 
of one of the discs guides the wire cord used in ealibrating the 
instrument. To ensure steady running the sleeve E is carried 
by a plain cylindrical bearing bolted to the bedplate. In the 
new instrument the scale is somewhat larger than shown in 
Fig. 4, and it is graduated in degrees from the rim inwards. 

From the drawings it will be inferred that the apparatus can 
be constructed by anyone possessing fair mechanicalskill. The 
most formidable parts of the instrument, namely, the spring, 
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Fio. 7.—CuRVE CONNECTING [RoN-LOSS AND VOLTAGE. 


tube and ball-bearing can be obtained to order. In the instru- 
ment which we have described the spring cost 7s. 6d. and was 
made by Cocker Bros., of Sheffield, and the tube, which was 
obtained from Stewarts and Llovds, cost about 2s. per foot. 
The entire cost of the materials was about 50s. 

Up to the present only a static calibration curve has been 
obtained for each spring. A typical calibration curve is given 
in Fig. 6, and it is hoped later to check this at different speeds. 
A brief account of a few of the many tests that have been 
made are given below. 

In order to determine how far the apparatus could be relied 
upon to give consistent. readings, a load of 10 amperes at 230 
volts was applied for 5 minutes. The speed and load were held 
constant, and scale readings taken 1 minute after applying the 
load and immediately before removing the load. Similar 
readings were taken at no load, and the cycle was repeated 
eight times. Three tests of this kind were made at speeds of 
600, 800 and 1,000 revs. per min., and in no case was there a 
difference of half of 1 per cent. between any of the readings in 
one test. Many other tests were made with equally good 
results. 

Those conversant with electrical testing know well the diffi- 
culty of determining, with any degree of accuracy, the iron 
loss in a dynamo or motor of relatively small output. Parti- 
culars of such a test made with a torquemeter are set forth in 
Table I., and the curve connecting iron-loss and armature 
terminal volts is given in Fig. 7. From the curve it will be 


Table I.— Determination of Iron-Loss. 


ee 


nS ns Angle of doris -— 
volts. reading. twist. : ron loss. 
V. 0 degrees. | 06, degrees. | 7 — 0-093 0, Ib. ft. | Watts = 85-37* 
8 302 0 | 0 0 
63 301 l 0-093 1-94- 
106 300 2 0-186 15-9. 
151 298 4 0-372 31-8 
178 296 6 | 0-558 47-6 
199 204 8 0-744 63-5 
225 2 | 1-116 95-3 
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seen that the actual iron-loss is somewhat larger, actually about 
1 watt, than the figures given in the table on account of the 
field not being completely demagnetised before commencing 
the test. The necessary correction can readily be made by 
shifting the origin to the left to the point where the curve cuts 
the axis of x. 
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The results of a torque test on a shunt motor are depicted 
in Fig. 8 as a curve connecting angle of twist and armature 
current. It will be noticed that the maximum deflection 
obtained was 410 deg. The test was made by a student un- 
familiar with this branch of electrical testing and the results 
are encouraging. 

In the construction of the apparatus the author received a 
good deal of assistance from his colleague Mr. W. F. Pryor ; 
and to two senior students, Messrs. Akehurst and Ryle; ac- 
knowledyment is given for the care taken by them in calibrating 
the instrument, and for carrying out in a workmanlike manner 
many of the tests described in the article. 


THE CHARACTERISTICS OF INSULATION RESISTANCE. 


We give below an account of the discussion on Mr. Ever- 
shed's Paper on this subject. An abstract of this Paper 
appeared in our issues of Nov. 28th and Dec. 5th. 


Prof. SiLvaxvs P. Thompson, F.R.S., said that one important point in 
the Paper was how very little of the water absorbed into the insulator 
had any effect on resistance. It might be that only one-millionth part 
of the whole of the water was really conducting the leakage current. but 
what difficulty there was in counteracting the effect of that one-millionth. 
Constancy in the insulation resistance was not, it appeared, obtained 
unless there was a considerable number of chanuels in parallel, and the 
significance of that surely was that conductance in a liquid was connected 
with the movements in the liquid itself, because liquids never conducted 


* The speed was held constant during the test at 600 revs. per min. 


:$0, they might be able to calculate something from it. 
protested most emphatically against the author's opinion that there were 


currents, or anything else, and there could be no exception to it. 


single thing that did not okey Ohm's law, not even the voltaic arc. 
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unless they were ionised. In one of his diagrams the author had shown 
the decrease in the resistance as the voltage was increased and how the 
curve when retraced backwards exhibited a kind of hysteresis effect. 
"They must, however, be very careful how they used the word hysteresis 
in this connection. To his mind if one wanted to study hysteresis one 
must pursue the phenomena right round a whole cycle. What would 
happen if the voltage was put up to 500 volts, came down to nothing and 
again, went back to 500 volts? The result would be a zig-zagging about. 
Mr. EvErsHEp remarked that the result would ultimately be a loop. 


Prof. Tuowrsow said he was delighted to hear it, because, that being 
Continuing, he 


any substances which did not obey Ohm's law. Ohm's law was true 
under all and every circumstance for all kinds of conductors, insulators, 

The 
apparent fallacies in it depended entirely on how resistance was defined. 
The ratio of E to I was defined as resistance, and if the resistance was so 


‘defined then it could not be anything else in any and every circum- 


stance. Mr. Evershed no doubt meant that the resistance was not a 
constant; but Ohm's law was only untrue if something was put into it or 
left out other than its author had intended. He did not know of one 

The 
phrase " insulation resistance " :cemed to him a mouthful and he ven- 
tured to suggest to the world of clectrici^ns thet they could cut out the 
middle of it and use the term " insulance ” inste. d. 

Mr. C. J. BEAVER said that mest cf tke p henc mena described in the 
Paper were more or less familiar to the cable m»ker. who. however, had 
always recognised the necessity for protecting fibrous insulation by non- 
absorbent coverings. thereby sealing it off from contact with moisture. 
He thought it was fairly well known that absorbent materials were not 
permanently protected against moisture by any impregnation or varnish. 
‘The absorbency of fibrous materials was due to capillarity. which meant 
a greater susceptibility to moisture than would be due to other effects, 
such as condensation or deliquescence. The sequence of events illus- 
trated by the authors characteristic curve for cotton corresponded 
exactly to the cable maker's experience as to what happened during the 
development of moisture faults. The characteristic form of the 
author's moisture curves for various materials and moisture films was 
largely a matter of the electrode not making contact with the virtual 
conductor contained in the non-conducting mass. With regard to 
* valve effecta," from ver y early days in the history of electric lighting 
until a few years ago, many cable specifications—notably those of 
Government Departments—contained a regulation that cables should be 
separately tested with both positive and negative currents, and it was 
further stipulated that the difference between the insulation values ob- 
tained under these tests should not vary by more than 5 per cent. That 
was a very clear recognition of * valve effects.” There was probably a 
close connection between the hysteresis effects shown in the curves and 
valve effects. Ho thought it was quite clear that the “ loss of charge ” 
method of testing cables was the only one that could be used, otherwise 
the time required for a cable to be discharged before measuring its insu- 
lation resistance would require the ratio of works area to test room area 
to be inverted. He had admired the author's ingenious treatment of the 
question of dormant water, but had he considered normal as well as added 
water and the appreciable air content of the paper pad in arriving at his 
figures ? He thought a re-consideration from this standpoint would 
produce interesting results. He could hardly agree with the statement 
contained in the author’s conclusions, that it was customary to account 
for breakdown by dielectric stress, As a matter of fact, the primary 
cause of a breakdown was hardly ever cielectric stress per se. In the 
vast majority of cases, whatever the primary cause, the presence of 
moisture was almost invariably found to be the chief contributory cause, 
and as the author's work appeared very conclusively to confirm his own 
opinions in this direction, the logical conclusion was that absorbent 
insulating materials should either be absolutely protected —as in the case 
of the paper-insulated cable —-from acces: of moisture, or free to allow 
absorbed moisture to be expelled under working conditions. 

Mr. €. H. WoRDpINGHAM asked the date of Mr. Holt's experience in 
Australia with porcelain switches. The author had not made any dis- 
tinction between the conduction of the moisture within the material and 
the conduction of the moisture on the surface, but he (the speaker) 
thought. that a great deal of the moisture effect must undoubtedly be on 
the surface. At all events. if long leakage paths were provided they all 
knew that better results were obtained than with short ones, even though 
the distance measured through the dielectric might not be substantially 
Jonger in the one case than in the other, 

Mr. B. WELBOURN did not know whether the flash test was a method 
of barbarism, but the fact remained that it was not going to disappear 
verv rapidly. What did the author suggest as the alternative” In all 
electrical circuits they got sudden pressure rises and he knew of no test 
which was capable of tinding out whether the apparatus would meet 
them than the flash test. He would also like to know whether all the 
author's curves had been taken at uniform temperature, or whether the 
natural rise in temperature due to the growing current was allowed to 
heat up the dielectric, The Paper had thrown considerable light on 
the interesting problem as to why the insulation resistance of a paper 
insulated cable decreased. He would like to ask the author, however, 
whether the fall in dielectric resistance was only due to moisture and air. 
"The paper and impregnating oi] themselves had physical properties, which 
possibly changed when pressure was applied to them, and it might be 
that that also had some intluence on the curves, but as far as he could 
discover there was no indication given as to what the author thought 
on that point. All the tests had been made with direct current, but in 


ing point raised by Prof. Thompson was whether mater 


THE ELECTRICIAN, DECEMBER 12, 1913. . 


these days when alternating current was so much to the fore it would te 
very useful if the author could spare the time to make some tests with 
alternating current. There was no doubt whatever that faults on 
alternating-current networks were far fewer compared with those on 
direct-current networks. Some engineers might draw the inference from 
the Paper that if all the moisture and the air could be got rid of thev 
would then be approaching a sort of millennium. Had the author con. 
sidered whether it was advisable to get rid of all the moisture and the 
air? Every attempt that cable makers had made to eliminate moisture 

had only resulted ín brittleness of the paper and loss of the flexibility. 
Prof. A. ScuwaRTz noticed that the only non-absorbent insulators 
tested by the author were gutta-percha and rubber, both of which. he 
stated, were non-absorbent in the sense that what little water they might 
be capable of absorbing was entire!y unable to form leakage paths throuzh 
the insulator. While that statement might be quite true with regard to 
gutta-percha and vulcanised rubber, it was not true with regard to pure 
rubber. "The classic experiment of Thomas Handcock, which extended 
for 30 vears, from 1826 to 1856, in which he enclosed 12 oz. of water, 
hermetically sealed, in a rubber bag, and watched its evaporation from 
year to year, showed conclusively that at ordinary atmospheric pressure 
water was capable of being absorbed and passing through pure rubber. 
There was no doubt also, he thought, that in its passage through the 
insulator it very much affected the insulation resistance. Jn 190; he 
(Prof. Schwartz) tested some pure rubber flexibiles of 2,000-megchm 
grade. He took a 10-yd. length and tested it in air with 550 volts, and 
got an insulation between the conductors of 6.000 megohms. He thes 
immersed it in water and almost at once the insulation fell to 80 megohms, 
while within a week it fell to 40,000 ohms, and in eight days it broke 
down at a pressure of 400 volts. He had also put a piece of vuleanivd 
flexible through a similar test and found that there was no appreciable 
effect obtained. The amount of water absorbed by rubber depended 
partly on the character of the rubber—as to the amount of resin or oil ii 
contained—and partly on its physical condition. Freshly insulated 
rubber absorbed water readily, but if it was allowed to rest it became 
hard and more resistant. When Mr. Evershed came to investigate the 
lower part of his curves he felt it would be interesting if he could take 
into account the very extraordinary changes which took place in rubber 
within a very narrow range of temperature. To illustrate his meaning 
the speaker had taken a piece of rubber tape which had been resting for 
After heatinz 


some considerable time. and which was more or less opaque. 


it for a few moments it lost its stiffness and opacity and became flexible. 
He then stretched it and cooled it by waving it through the air. after 


which he found that it was no longerelastic but had gone back into the hari 
and opaque condition again, and, as far as he knew, it would remain in that 
condition. In his opinion the hard and opaque condition of rubber ws 
the permanent one and the plastic condition a merely temporary onè. 


He merely mentioned that to show that evidently the molecular cn. 
dition of the rubber was undergoing a very considerable change. and be 
was able, in determining the linear coefficients of expansion, to find that 


the change took place between 33°C. and 35°C. Upto 33?C. rubber wa 
the hard and inelastic state and at 35?C. in the plastic state. n P 
jal cou 


obtained with pores small enough to prevent the ingress of water. Tie 
work of the botanist, however (to which he referred at some les" 
showed that the smaller the pores the more likely was it that the v 
would get in. He would be glad if the author would tell him th" 
voltage at which he had found endosmose take place. 
Mr. E. H. RAYNER, referring to the author's remark near the eat o 
the Paper that “ the time may never come when it is possible, by 5*7 
matic insulation testing, to forestall breakdown by diagnosis of the 
disease and removal of the cause,” said that it was possible with quite 
simple apparatus and alternating current to see exactly what wa nap 
pening and whether the insulation was likely to withstand the voltage 
indefinitely, or whether. and how soon, it was likely to fail, with the preat 
advantage that the pressure test could be stopped before damage wa 
done. By adding to an alternating-current press ure circuit à continuon” 
current potential with asmall indicating portable a mmeter it was post 
to test quite small pieces of insulation and to obtain a complete mee 
of what was happening inside the material. 
Mr. S. EVERSHED, in reply, said that Prof. Thompson had fallen 2 
of him because he used the word hysteresis. He wished he had not es 
it. but, as a matter of fact, he thought they must agree that there w% 
really a hysteresis effect in the endosmose phenomenon. À state © 
things was ultimately reached when small loops did occur, and therefor 
there was some hysteresis. One speaker asked whether he had const 
dered the question of the whole of the water being mixed with the plisat 
bent substance and had reckoned what the specific resistance would ii 
[f that were done the result would be a resistance of something like cee 
ohms (instead of 2,500 ohms). He wished to point out that if it o m 
for the marvellous power of storing away a vast amount of water t a 
would find it very difficult to get a living, because all low-tenston i 
works would have to shut up shop. He asked them to imazine Tu 
would happen if, instead of getting à megohm on the dynamo, supper" 
the whole of the water in the absorbent insulator was cor ducting: is 
the insulation resistance of the dynamo would be 1 ohm, and he did ne 
think they would like to see that. He was interested in Prof. Thompson’ 
remarks about the instabilitv of water conducting a current. and how! 
was perpetually in motion. “As to Ohm's law, first of all they were a 
that Ohm's law was alwavs obeved, and. secondly, the President said there 
was no Ohm's law. He agreed with every word of Pr - Thomp © 
Ohm's law was, of course, alwavs true, and when he said in the PARS 
that an absorbent insulator did not obey Ohm's law he was SP 
speaking loosely, but they all understood what he meant. He consider 
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that another word was needed for what he had called ** ohmic resistance," 
so as to distinguish it from the kind of resistance given by, sav, a spring, 
as they were always getting into confusion between the two kinds. He 
did not know whether the industry would adopt Prof. Thompson’s word 
** insulance," and he was not sure that he wanted it to adopt such a word. 
Mr. Wordingham referred to the utility of “ blind " tests. Of course, 
there were occasions when they had to be carried out—in fact, when they 
were the cheapest —but when testing machines which cost £1,000 or so, 
then it was true that no further progress would be achieved along those 
lines, and they must improve the pressure test. He wanted to see the 
high-pressure test carried out with an instrument of some kind so that 
one could see what was going on. In reply to Mr. Welbourn's question 
with regard to temperature, he would say that in all cases the leakage 
current through the films was so exceedingly minute that the temperature 
rise was absolutely inappreciable. | Prof. Schwartz's experiments with 
the piece of rubber tape were very striking indeed, and he had been 
interested in that gentleman's remarks about the growth of trees. In 
reply to the question as to what was the lowest pressure at which he had 
found the endosmose effect, he had found it quite marked at 5 volts, but 
in answering such a question one ought to be able to say what the poten- 
tial gradient was in the films, which at the moment he was unable to do, 
but at all events it was very low. Mr. Rayner's method of testing was 
extremely interesting and quite novel, and one had hardly had time to 
consider what it really meant. The curves which he had given in the 
Paper for the purpose of illustrating the charging of a rubber-covered 
cable. and to which some objection had been taken, were put in, not with 
the intention of instructing cable makers, but because he felt it was a 
subject not generally understood and might therefore be useful to those 
who had no direct knowledge of the matter. The discussion as a whole 
had been good and useful, and he was sure that the reception which had 
been given to the Paper would encourage Mr. Finnis and himself to go 
through with their investigations of the second half of the curve, and he 
hoped that when they had finished they would begin to understand 
the reason why absorbent insulators broke down. 

Mr. E. H. RAYNER, in a written communication, suggested that a few 
notes on the effect of the change of a few degrees of temperature would 
be instructive. It was difficult to realise without experimental expe- 
rience how greatly the resistance of an absorbent insulator might change 
with quite a small variation in temperature. It was satisfactory to note 
that his own results mentioned on p. 15 of the Paper fell in so well with 
those of the author's. The particular point he desired to mention was 
the question as to what was happening in the insulation itself previous 
to breakdown. Was it possible to predict the breakdown voltage, or 
could the insulation withstand a particular voltage indefinitely * He 
thought it was possible, with s'mp'e apparatus, to answer this question 
in the affirmative. As Mr. Eversh d stated, alternating-current measure- 
ments were useless to show the leakage current through insulation. 
An alternating.current wattmeter, however, would give the required 
information, but it was hardly a workshop instrument. It was, however, 
practicable, while applying a high voltage alternating test pressure. to add 
to the circuit a much lower continuous potential which would find its way 
out through the weak places in the insulation, more especially where the 
conductivity was reduced by local heating. In testing small pieces of 
insulating cloth, ample warning was given of the approach of breakdown, 
but whether this method could be applied to finished machines could 
only be determined by trial. The apparatus merely consisted of a sen- 
sitive moving coil ammeter and a battery inserted at any convenient 
part of the circuit. He had given an account of atest on three thicknesses 
of Empire cloth by this method.* 

Mr. A. 'T. BARTLETT, in a written communication, protested against 
Mr. Evershed's condemnation of the flash test. This test was not, as 
many imagined, simply to find out whether the insulation would stand a 
definite pressure between windings and shell. The manufacturer knew 
it would, unless the material had been damaged or had faulty spots which 
could not be detected before usc. He wanted to discover these weak 
spots, and it was cheaper even in a costly machine to burn the fault out. 
The insulation test when applied, at more or less pressure, by means of a 
1,000-volt testing set often failed to reveal cracks in the insulation, as 
there was not enough power behind the test. He thought the experi- 
ments on varnish impregnated cotton-covered wire to be of great interest 
and his own experience agreed with the results obtained. Mr. Evershed 
mentioned stoving his varnished materials at 150°C. and referred to a 
special varnish which he used. If there was such a varnish which would 
stand this temperature on a normal field coil he hoped Mr. Evershed 
would disclose it, as it would be of great value where impregnation was 
advisable. 

Mr. A. CAMPRELL wrote that the author's theory appeared to be well su p- 
ported by his many experimental results, but he feared the examination 
of a wider variety of absorptive insulating materials would make the 
theory more difficult to accept. He had, some years ago, experimented 
with fibrous insulating materials, like paper, at various temperatures, 
and had come to the conclusion that the effects observed were due to the 
tubular structure of the fibres, Not long after that he discovered that 
solid cellulose behaved very much like ordinary paper. Solid cellulose 
however, was a fibreless material and its pores were quite different to 
those of paper. He had, since reading Mr. Evershed's theory, made a 
few hasty experiments on some colloidal materials which gave the 


\ . - : e 
" Resistance Ratio" .— as follows solid cellulose 2:7, celluloid 1-2, 


t . 
cellulose acetate 1-0. The third material was the well-known flexible 


E High Voltage Tests and Enerey Losses in Insulating Materials.” 
“Joumal” LE.E. Vol. XLIX., p. 47, mE 


enamel, used for covering wires. Ho thought that tho effect of moisture 
was in the main a molecular one, not explainable by water films working 
in microscopic channels. He hoped Mr. Evershed would examine the 
behaviour of the non-fibrous absorbent insulating materials ( Bakelite, : 
for instance) and widen his theory, if necessary, to include them. 


BIRMINGHAM. 


Dr. C. C. GARRARD said that the characteristic shape of the moisture 
conductivity curve found by Mr. Evershed was of great interest and, in. 
face of the microscopical and other researches given in the Paper, one 
was rather diffident at expressing any doubt as to the underlying theory 
of endosmose, which seems to fit in with the facts of the case in an excel. 
lent manner. He would like to ask Mr. Evershed if he had considered 
whether the phenomenon could beexplained on the basis that the conduc- 
tion of the moisture within the insulator was electrolytic in character. 
lf two electrodes were placed in a vessel of water, and a gradually increas- 
ing voltage were applied. it was found at first that the current flowing 
was very small, but that, after a critical value had been reached, the cur- 
rent very rapidly increased, that was to say, the electric resistance rapidly 
decreased. This phenomenon, with a single cell, only occurred between 
zero and, say, twoor three volts, but in a porous insulator one could regard. 
the moisture as being split up into a large number of cells in series, so that 
the voltage over which the action would be shown might be several hun- 
dred volts, as was the case in Mr. Evershed's experiments. On this basis 
could also be explained the fact found by Mr. Evershed that when the 
insulator was very wet the conductivity followed Ohm's law, for with a 
very wet substance, instead of a number of electrolytic cells in series, there 
wes only one, and variation in resistance over the first volt or two was of. 
no efect when working with several hundreds of volts. He simply 
brought this theory forward as an alternative suggestion. "The electro- 
lytic action might also account for another phenomenon which he had 
often observed when testing the insulation resistance of apparatus, and 
that was that it improved if the testing voltage were applied for a long. 
period. One outstanding feature of the Paper was the impossibility of 
using porous insulating materials in electrical machinery. The fibrous 
materials, such as cotton, paper and the like, were nowadays used simply 
es mechanical carriers for the insulating compound, the experiments 
showing thateven impregnated windings absorbed moisture in a remarkable 
way. They did not however bring out the important point that, although 
aualitively a certain amount of moisture might be absorbed, vet quantita-. 
tively the amount was too smalltodoanvharm. Tobey (** Transactions ” 
of the American Institute of Electrical Engineers, Vol. X XIX, 1910, page 
1.198) had shown that 0-03 per cent., i.e., 5 or 6 drops of water per quart 
of oil reduced the dielectric strength by 25 per cent. The dielectric 
strength, was, however, not proportional to the insulation resistance. 
In fact the latter was of very little use in the investigation of the electrical 
properties of oil. These were much better studied from the point of view 
of dielectric strength against electrical breakdown. He was not able to. 
aurce with Mr. Evershed's statement,on p. 14 that on evaporation the 
electrolytic ions generally remained behind. If the water were pure the 
conductivity was due to the electrolytic dissociation of the water itself 
into the ions of hvdrogen, hydroxyl and oxygen. These were in a state 
of chemical equilibrium with the water itself and evaporation did not 
affect the conductivity. 

Dr. Guy BARLOW suggested another model of an absorbent insulator 
consisting of closely packed granules of a non-absorbent and highly 
insulating material (e.g. a sand). The leakage paths in this case might 
be expected to represent the conditions in a porous material much more. 
nearly than the parallel tube model used by the author. Measurements 
of the resistance of porous materials at temperatures low enough to freeze 
the condensed moisture might be of interest. In order to produce such 
solidification within the pores one would probably have to lower the 
temperature a long way below normal freezing point. 

Mr. E. O. TURNER said there seemed to exist at present grat difficulty. 
in judging the relative merits of similar pieces of insulating material 
tested by different experimenters. Apparently the puncture test was 
the only one at all consistent. On p. 11 the author pointed out that if a 
test. piece was carried through a standard course of vacuum baking and 
varnishing, its insulation resistance afte7 some time settled down round 
about a fairly steady value. He would like to ask whether the succeed- 
ing variation of resistance could be represented as at all a definite function 
of the wetness of the air. Were this the case the insulation resistance, 
dew-point, and temperature might te measured. simultaneously at a 
fixed voltage. Correction could be made subsequently to a chosen stan- 
dard of humidity. Referring to Fig. 1, it seemed possible that at the final 
part of the curve, near the breakdown point, there might be an appreci- 
able rise of temperature in the moisture channels—if these still persisted — 
due to the concentration of the energy loss in a minute volume. In this 
case the extremely high negative temperature coefficient of water might 
account for the rapid drop in the curve, Local rise of temperature before 
puncture had been noticed, particularly in high voltage alternating cur- 
rent tests. It seemed possible that with low voltages also a small effect 
of the same kind might be observed. 

Mr. F. Forrest said the effect of temperature upon the insulation 
resistance of non-absorbent insulators, such as rubber and gutta percha, 
was very pronounced, and with both materials a rise in temperature was 
immediately accompanied. bv a serious fall in the insulation resistance. 
The author did not deal with this important point in his Paper, and it 
would be interesting to have his views on this matter. Gutta percha 
cable when submitted to an external. pressure (as occurred when it was- 
laid at the bottom of the sea) showed a marked increase i1 insulaticn 
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resistance, whereas the samples of paper tested by the author (see Figs. | of conductors made at the National Physical Laboratory there 
14 and 15) showed an equally marked decrease with an increase of pres- | has ever been a single one in which a current of electricity was 
sure. Could the author explain this difference in behaviour ? t ied ti h th d . - Er 
Dr. M. L. Kaun felt that the insulation of electrical apparatus had not | TO Passe Toms e conductor in order to measure its 
been investigated as much as it deserved. He thought there were two | resistance : 
conclusions which might be drawn from the investigations Mr. Evershed 2. Where,and in what passage in his writings, Ohm “showed” 
had made. "The first was the fact that it was absolutely useless to specify | | às Dr. Glazebrook alleges him to have done—* that for a 
large class of bodies this ratio " (the ratio of the E.M.F. to the 


any insulation resistance unless the voltage was stated at which it should 

be measured. As the instruments by which the insulation resistance Gn f ; 

was measured were usually made to give 500 volts and as it appeared | Current) “is constant so long as the physica! properties remain 

from Mr. Evershed's Paper that near this particular voltage the insulation | the same ” 2 

resistance was comparatively constant he proposed that this voltage 3. Where, and in what passage of his writings, Ohm ever 
limited. his law to bodies in which the physical properties 

remain the same ?—I am, &c., 


should be adopted as a standard voltage for testing the insulation resis- 
London, Dec. 6. SILVANUS P. THOMPSON. 
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tance. The second point which was clearly brought out by tho Paper 
was that the insulation resistance of electrical apparatus was by no means 
8 constant figure even if taken at a given voltage. The insulation resis- 
tance of such apparatus could sometimes be increased 10 times or more 
by a simple drying process. Asthe Paper clearly showed, the insulation 
resistance entirely depended on the amount of moisture suspended in the 
insu'ation material, and as this was something forcign to the actual 
apparatus and could be altered without altering the apparatus in any 
other respect it was quite clear that the insulation resistance was not an 
intrinsic feature of the apparatus, and it should therefore be entirely 
abolished from all specifications. Insulation tests would always be very 
useful to determine the state of any apparatus at any particular time, or 
to show if an apparatus could be subjected to flash tests after it had, for 
example, been standing about for «ome time. 

“Mr. W. €. S. PuiLLIrs remarked that so far the results of Mr. Ever- 
shed's work seemed to show that a good non-absorbent insulator obeyed 
Ohm's law. In the case of absorbent insulators the current was not 
proportional to the voltage, the irregularity being due to the presence of 
water—a substance which did obey Ohm's law within certain limita. In 
order to explain this apparent paradox the author suggested that the 
exact mechanism of conduction was bv electric endosmose, Mr. Phillips 
asked if the author had conducted any experiments on paraffin wax, as 
he (the speaker) considered it desirable that his (the author's) theory 
should be tested on substances which could be melted in vacuo. He gave 
an account of some recent ex periments by Swann (* Phil. Mag.", October, 
1913,) which were interesting in connection with this Paper. 

Mr. A. R. Everest said that the suggestion had been made that the 
entrapped moisture existed at the lower temperatures largely in the form ; . i ee x r 
of doueed particles, and that as the temperature was increased, P.S.—In view of the above, as an empirical relation, Ohm s, 
these particles split up into smaller particles, increasing the number of law cannot be evaded, whatever may. happen..- It is not peo 
continuous chains through E ipie of e material, and e missible to treat a. constant as a~variable, and ‘this is what’ 
treater leakage, and accounting for the lower insulation resistance. Other l ; ; : A ls l 
ROA PA had shown that when a material of this class was subjected some of your readers are ation Pine P do. 
to a high potential stress heating was produced, and this heating in turn 
by lowering the insulation resistance increased the leakage losses, and 
caused still further heating. Disruptive breakdowns occurred if the 
tem perature was allowed to exceed a critical value for the material and 
potential gradient in question, If the material was kept cool by artiticial 
means higher pressures were endured without breakdown. A tube of 
cemented paper or similar fibrous material would have a certain break- 
down value when tested on a tinfoil-covered wooden mandril, but would 
endure higher pressure without breakdown if a solid steel mandril was 
substituted. On the other hand if the temperature was artificially raised, 
the potential gradient sufficient to cause breakdown was reduced, Again 
if a mica barrier was placed so as to interrupt the leakage losses which 
caused the cumulative heating. much higher potentials could be endured 
without breakdown. Perhaps Mr. Evershed would indicate how far it 
would be necessary to modify his theory in order to take into account the 
effects of temperature. He would also like to ask Mr. Evershed if he had 
made any tests upon Bakelite or upon fibrous material treated with it. 
Insulation made up with this material] show much less drop in insulation 


resistance with increase in temperature, 


TO THE EDITOR OF THE ELECTRICIAN. 


"IR: An analysis of the sentence, “these bedies may be said, 
to obey Ohm's law," which appeared in Dr. Glazebrook: 
letter of this week, leads to the detection of a very common— 
in fact, universal—fallacy. It is customary, as in this instance. 
to speak of certain bodies obeying certain laws. I woud 
remark, however, that statements of this kind are bound to 
lead to much confusion of thought, inasniuch as bodies do not 
obey so-called laws. These so-called physical laws govem 
nothing; they are merely the expression of empirically deter 
mined relations. Ohm’s law, like any other, is based on the 
nature of the body, in this case the conductor, and it is the 
nature of the body which is the governing element—as you se. 
a complete reversal of the proposition. ` If physicists woud 
import a little more metaphysics into their arguments ther. 
would greatly facilitate clearer thinking.—I am, &c., . 

London, Dec. 5. ' W. J. BALFOUR-MURPHY. 
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TO THE EDITOR OF THE.ELECTRICIAN.. | || , 


Sin: Now that Dr. Glazebrook, in a letter in’ your curent 
issue under the above heading, has taken up his lance aga 
Prof. 8. P. Thompson, one realises how much the last LE 
meeting missed through Dr. Glazebrook having to rush ei f 

his train. That meeting was unusually interesting. Mr. 
Evershed's thrusts at the President over Ohm’s law and | e, 
vigorous defence of the law by Prof. Thompson were delighitu 
and exhilarating. Many have a liking for the statement that 
Ohm’s law represents a truth—the same sort of truth as that 
represented by the law of inverse squares—however comp. 
the superincumbent conditions may be that tend under cert? 
circumstances to mask the operation of the law. Thus. the 
fact that the law of attraction for tidal action is practically the 
inverse cube (of the distance) is not a justification for saving 
that the law of inverse square is inoperative in the tide. Agam, 
an isothermal operation on a gas means that p,V,- Pih 
=constant. If the operation be adiabatic it is PV^ that 5 
constant. Nevertheless, Bovle's law may still be said to be 
operative, though modified or masked by the heat conserve 
‘So here we have P,V,— PV, + PV ,[4/P,/P2—P,/Pak she! 
is admittedly a more clumsy statement in appearance than 
P,V,*=P,V,*, though more easily visualised. And again 1N 
the characteristic equation of a perfect gas, PV — RT, we ma 
say with truth that Boyle’s law is involved and is as real 8 
when T —constant. f 

Ard Obm’s law is [aiso operative in a sense in spite of the 
fact that we have sometimes to write C=E/R, (14M. a 
C =(B~e)/R, or again € -ER-JpL) | Ohm'slaw IS à xe) 
ment of an ideal ; sois Bovis. Thev are rigorously true omy 
under certain perfect conditions of constancy. conditions ss 


CORRESPONDENCE. 


OHMS LAW. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the discussion on Mr. Evershed’s Paper I protested 
against the fallacy involved in the expression that a conductor 
does not obey Ohm’s law if its conductivity happens not to be 
a constant. My friend, Dr. Glazebrook, who has, I imagine. 
measured more resistances than almost any scientific. man 
living, regards my view as a dangerous heresy, and he repeats 
in vour columns the strange statement that certain bodies, 
such as Mr. Evershed’s porous insulators, do not obey Ohm's 
law. Before I reply to his letter I will, with your permission, 
challenge Dr. Glazebrook on the following definite issues of fectly well defined, but never attained—on this earth— mut 

as one admires the endeavours of the N.P.L. !—I am. &¢. 


fact :— 
]. Whether in the thousands of measurements of resistance Enfield, Dec. 8. BEÉNJaAMIN Davies. 
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mounted on a spider by spigoting them on the same and bolting or. 


HIGH-FREQUENCY ALTERNATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: In the isse of “ La Lumière Electrique " for Sep- 
tember 13, 1913, there appears an account of a high-frequency 
alternator devised by M. Bouthillon, in which he superposes 
in a conductor a certain number of periodic E.M.F.s of equal 
frequency with proper phase differences between each other, 
and he predicts that a resulting E.M.F. will be obtained having 
a frequency which is a certain multiple of the original fre- 
quency. I wish to point out that this is what I have done in my 
British patent No. 8,853, of 1911, in which the principle is 
there introduced of obtaining either a three-fold or nine-fold 
frequency (or any other multiple of three) by starting with a 
supply E.M.F. of either three phases or nine phases (or any 
other multiple of three) and aggravating a certain harmonic 
in each phase: and combining all the effects into a single 
secondary circuit.—I am, &c., 


Birmingham, Dec. 9. A. M. Tay or. 


‘LAMINATED GEARS. 


There always comes a time in the development of material things 
when the expert points with justifiable pride to his product, and says 
that the limit of development on those particular lines has been 
reached, and this always appears to coincide with the advent of some 


AN EXAMPLE oF LAMINATED GEARS 


new process or system purporting to have advantages over the old. 
This appears to Le the case with gearing at the present time, for the 
high-grade cut gears would certainly appear to have arrived at a posi- 
tion where little, if any, improvement can take place. The cheap 
cast-iron gears cut by the aid of specialised machinery can be pro- 
duced at a very low cost, and the cast gears that ean be purchased 
are so accurate that extraordinary results can be obtained from them. 
At this psychological moment we are able to announce that the 
whole system of gear production has been attacked by a method that 
produces gears that, it is claimed, comply with most of the require- 
ments of the market, which may- be summed un in silence, strength, 
wearin? qualities, eficiency and economy. 

The process employed is briefly this. Instead of taking a solid 
blank and machining the teeth from this in a milling or shaping 
machine, a number of discs of thin metal are produced in an ordinary 
press and the discs have teeth punched on their periphery in accor- 
dance with requirements. These discs are placed side by side and 
clan ped tcgether by rivets, thus fcrming a gear whcelcf tke requisite 
thickness. . These discs are lccated on the tooth notching machine by 
the hore and the keyw ay. so that every disc isidentical as regards dia- 
meter of pitch circle. shape of tcoth and phase of the teeth relative 
to the keyway and bolt holes. The final result is shown in the 
illustration. | n 

However, in building up a whcel all the plates do not have the same 


tooth phase, for every plate has its teeth phased one half tooth from 


the next plate w hich results in the halving of the virtual pitch and the 
doubling of the contacts. In the case of a large wheel the plates are 


riveting through the holes produced in the plates, and the utilisation. 
of a spider allows of a gear being produced of any size, as the limit- 
ing factor is the spider and not the plates. The whole process of 


manufacture, which is carried on under the. supervision of the . 


inventor, Mr. Herbert Terry, at Owlerton, Sheffield, seems to be quite 
simple and straightforward with a natural tendency to accuracy. 


—————— —— --.— - ——— — 


THE *WOTAN" HALF-WATT LAMP. 


mp ff 


At the Tyssen-street works of Siemens Brothers Dynamo Works ` 


a demonstration was given to the technical trade and newspaper 
Press of a new type of tungsten filament lamp which has an efficiency 
of a 0-5 watt per candle, and which ís suitable for burning on A.C. 
or D.C. circuits of from 50 to 250 volts. The lamp is the first of this - 
type to be shown in this country for high voltage circuits, but in ; 
principle it resembles those referred to on p. 320 of THE ELECTRICIAN - 
of November 28, 1913, in which a spiral tungsten filament is used , 
and the bulb contains an inert gas which is introduced under low 


pressure, about 9 lb. per square inch. The adjoining illustration is 


v ' 


GENERAL ViEW or HIGH-VOLTAGE 0:2 Watt LAMP. 


i 


reproduced from a photograph of the lamp, and shows the manner in 
which the spiral filament is supported within the globe. The details 
of this support are of interest. "rhe leading-in wires, which in the, 
higher candle- pow er lamps carry as much as 7:5 amperes, are of large 
cross section, and near their outer extremities a;e provided with 
short supports, onc on each wire, which are set at right angles to the 
wire and fused at opposite sides of a glass tube, At the cap end of 
the lamp this tube 1s open and fits loosely over a short fixed solid glass 
stem. At the pip end of the lamp the tube is fused over so as to 
carry the constantan wire which supports the con*inuous length of 
spiral filament at equi-distant points. ‘The makers state that the 
object of this construction is to intcoduce a little flexibility into the 
central support for the leading-in wires and the filament itself, thi; 
being necessary because of the long neck which forus part of the 
kulb and which terminates at its narrow end in the lamp cap. The 
object of this neck is to provide a chamber in which any particles set 
free from the filament under the action of the high eop rian at 
which it is worked will be deposited within the neck and not on the 
bulb. Anv blackening which does occur will therefore not obscure 
the light rays of the lamp. 

A 250-volt 2.000 c.p. lamp was shown burain y inside the works, 
and three lamps of a similar size have been erected in the vard at a 
conside zable height so as to demonstzate the wide area which they 
can illuminate. We understand that the lamp is being made in the 
following sizes : 500, 500. 1.000 and 1.500 watts, for 52-65 volt, 100. 
130 volts. and 200-250 volt circuits. 

The makers state that the spectrum obtained from the lamp 
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closely approximates to that of daylight. They anticipate that 
there will be a useful field for the lamp for indirect and semi-indirect 
fittings, and that in the higher candle powers they will compete with 
the arc lamp. The burning life is said to be about 1,000 hours, with 
not more than 20 per cent. depreciation in the useful candle power. 
We were informed at the time of our visit that these lamps will be 
on the market early in the new year. 


PATENT RECORD. 


eyes 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MBwBunN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
18.449 WALLACE & WassmerR. Electrolytic production of metals. 
26,184 Rosin. Incandescent Electric lamps. (Addition to 6,856/11.) 
26,309 RusHTON. Electric secondary clocks. 
26,893 FRocER. Voltage regulators for dynamos. (23/11/11.) 

The invention consists of a breaking device for the excitation current of a dynamo 
arranged inside the electromagnet, which is itself fed by the same dynimc, th 
excitation of which passes through the breaking device. The arrang:ment serve 
to blow out the break sparks owing to their being located in a vzry[powsr'ul magnetk 
field, and all the supplementary ressístances for eliminating the voltaic arcs am 
disp2nsed with. : 

27,235 B.T.-H. Co. & Garton & Watson. Regulating mechanism for electric die 
tribution syst?ms. 

A method for maintaining constant voltag? in an electric distribution syst:m, 
suprlied by a rotary converter assisted by an alternating-current booster, which 
consists in varying the fizld of the booster by means of an automatic regulator, 5 à 
to raise or lower the voltage? on the alt *rnating-current side of the converter. 

27,432 B.T.-H. Co. (Allgzmeine Elektricitats Ges.) Electric incandescent lamps. 

28,635 Hirst & Brook. Electric current regulating and controlline apparatus, such 3 
electric motor starting and controlling apparatus and the like. 

28.772 ROSENBERG. Electric miners’ lamps. 

29,778 Major & Smith, Major & Sr-vENs, Electric locks for lift and hoist gates. 


1913 SPECIFICATIONS, 


534 Sw:TH. Electric ceiling roses. 
818 Siemens Bros. & Co. & PETTIGREWw. Selecting devic:s for telephone or ot? 
circuits. 
1.276 Ringat & Evans. Apvaratus for detecting and estimating certain sutstanc’s ty 
virtue of their polarising or depolari:ine action on an electrical couple. 
2.603 MANCHESTER & Spooner. Primary electric batteries. 
4,514 MaRcoNI's WIRELESS TELEGRAPH Co. & FRANKLIN. Aerial conductors for usn 
wireless telegraphy. 
4,575 B.T.-H. Co. (G.E. Cə., U.S.) Ozonators. ` l 

Means for producing ozone by a static discharge, comprising a frame on which 
electrodes are mount2d, and means for producing a difference of potential beta: 
ae electrod2s, comprising a transformer, the core of which is also mounted on t 
rame. 

4,591 ELE-TRIC Sicn Co. & Dickson. Automatic el-ctrical switches. 
4.685 APPAREILI AGE Garp’. (Soc. Anon.) Electric fuses. 
5.951 B.T.-H. Co. (G.E. Co., U.S.) Systems of electrical distribution. — 

A syst:m of electric distribution employing a mercury vapour device having 
anodes connected across the supply leads, inductanc? coils connected across sad 
leads providing a point of intermediat? potential, anr ther inductance coil in $5 
with the cathode of the vapour device and connected to the intermediate pont. us 
a core common to all the coils having a closed magnetic circuit with resmct to 7* 
coils in the anode circuit and an op2n magnetic circuit with respect to the cathode ai. 

6.901 Hopsson. Electric candle fittings. 

9.278 Earr. Electric suoply systems. , 

9,752 MET4L JointiNG Co. & Haroen. Carrying of metal sheathed electric catis 
through bulkhead and similar partitions. 

11,298 Werssero. Electric wire fuses. 

13.175 HirzELBERSRR & New British EvER-READY Co. Portable electric lamps. 

13.936 Peacock. Power generators and recuperators for motor cars. 

14,306 FREITAG. Switching apparatus for the inside lamps of motor vehicles. 

15,182 MaLAev. Wall plugs or fixing sockets. : , 

16.344 MascaLL & CHAMBERLAIN & HookHAM. Counting trains for electricity me?" 

16,709 eee aot Bosch (Firm of).) Sockets for electric leads. (x ~~ 
o 6,551 13.) 

19,551 Boyn & TANNANILL. Electric fuse, (Addition to 12,273/12.) 


THE LONDON ELECTRICAL MASTERS' ASSOCIATION. 


We have received from the secretary, Mr. Leonard G. Tate, 
particulars of the London Electrical Masters’ Association, 
which has been formed for the express purpose of dealing with 
workmen employed in the electrical trades. The membership 
embraces any employer who employs workmen who are eligible 
for joining the Electrical Trades’ Union or any other such body, 
and therefore would comprise all supply authorities, manufac- 
turers, contractors, railway companies, telephone companies, 
&c. The first committee consists of : Messrs. J. Horace 
Bowden (chairman), E. R. Radford, H. Marryat (Marryat & 
Place), A. R. Phipps (Rashleigh, Phipps & Co.), W. R. Raw- 
lings (Rawlings Bros, Ltd.), L. L. Robinson (Hackney Borough 
Council), H. B. Read (Edmundson’s), H. F. Simon (Electrical 
Installations), F. H. Starling (Blackburn, Starling & Co.), 
D. M. Strode (Strode & Co.), G. E. Taylor (G. E. Taylor & Co.), 
D. Watson (Duncan Watson & Co.), L. H. Hordern (West- 
minster Electric Supply Corpn.), F. J. Walker (St. James’ & 
Pall Mall Electric Light Co.), L. G. Tate (secretary). 

The Electrical Trades’ Union have sent in a demand for an 
increase of pay to 11d. an hour, and also asking for an accepted 
code of working rules, and the committee of the London 
Electrical Masters’ Association have considered same, and have 
sent a letter to the Electrical Trades’ Union. This letter reads 
as follows :— 

Referring to your letter of November llth and the meeting held on 
December 3rd of the London Electrical Masters’ Association, the com- 
‘mittee then appointed has discussed the questions referred to and will be 
prepared to meet representatives of your union at a conference to be held 
during the month of January if your representatives will agree to the 
following conditions; (a) That there shall be no stopping of work or 
interference with non-union men now or while the matter is under dis- 
cussion. (b) That where any interference has already taken place the 
same shall be immediately stopped and work resumed. (c) That the 
rule adopted bv most trades as to interference with other trades be in- 
cluded in any agreement come to—namely, no exception shall be taken 
to the employment or non-employment of à man on the ground that he is 
or is not a member of the trade union—neither shall any exception be 
taken to the employment of a man in any other trade on the ground that 
he is or is not a member of a trade society. On hearing from you agreeing 
to the above the committee will give you alternative dates for a meeting. 

The rules of the association lay down, among other things, 
that the entrance fee shall be the sum of £1, to be remitted with 
application, and the annual subscription shall be 10s., or as 
may be determined at the general meeting ; that the objects 
of the association be, tnter alia, to enter into agreements with 
any organised body of employés, to draw up working rules for 
the guidance of employers and employés, and to act as a body 
of reference to adjust any complaints or differences ; and that 
the association have power to affiliate with any other bodies or 
association of employes having objects of a similar nature. 
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APPLICATION3 FOR PATENTS. 


NorE.—7 he undermentioned Applications (except those marked t) are not op 
public inspection until after acceptance of Complete Specifications. Those marked a 
open to inspection 12 months after the date attached to them. if they have not been p wie 
previously in the ordinary course. Names within parentheses are those of communi a 
of inventions. When complete Specification accompanies application an asterisk i5 atat 


November 24, 1913. 
26.946 TaAvLoR. Changing the frequency of alternating electric currents. 
26,948 SHEPPARD. Generating and storing electricity. 
26.956 BAILEY. Automatic reversing controllers for electric motors. 
26.962 Watson, Electric switch and brake combined. 
26.997 Fares. Testing instruments for electric conductors.* ee 
27.018 New PHONOPORE TELEPHONE Co. & NicHOLSON. S lective electric signs ng. 
27.028 Baupot. Rotary motors. (26:11:12, Franc».)* 
27.029 CLAFKE. CHAPMAN & Co. & Harris. Solenoids and electromagnets. rates 
27.050 Siemens & Haske Akt.-Ges. Electrical processes for riveting and appar? 
therefor. (22 11/12, Germany.)* : ans 0 
27.059 & 27,060 Krause. Separating dust particles from gases or air by mee 
high-tension current. (25 11/12. Germany.)* 
27,063 KRAMER & Kapp. Resonating relays. (Addition to 10,856/11.) 


November 25, 1913. 
27.098 AITKEN. Automatic telephone systems. 
27.099 AirkEN. Calling devices for automatic telephone syst2ms. 
27.114 Core. Spark plues.* 
27,127 LEITNER. Automatically regulating electric circuits. 
27.137 FirzGERALD & FirzGERALD.— Recording number of telephone calls. Froise 
27.148 Cop Licht (Dussaup Processes). (Soc. Internationale de Lumi-re 
(Procédés Dussaud). Franc.) Electric lighting apparatus.’ ent lam? 
27,157 Lupecke & Brimsbown LAMP Works. Supports for electric incandescn 
filaments and materials for same. 


Electric Omnibuses for New York.—The Electric Vehicle 
Association of America is lending its support. to the People’s 
Five-Cent Bus Company in a vigorous fight for a fra: 


chise to op2rate 20 routes in New York City. Various cand 


electric-velucle Interests are rallving to the support of this | 27163 Wasson. Trolley retrievers. (12 5/13. U.S)* «naling ap24* 
concern, which had a hearing before the Board of Estimates, on | 27172 Susmarixe Sicwat Co., Evans & HepLgv. Submarine sound-signs™ 
) ph ur. iu : : : ratus. "OT 
November 13th. Mr. F. W. Smith, president of the Electric | 27,175 Merrersn-Jackson. (Signal G.m.b.H., Germany.) Radio-telegraph stations 
27.182 B.T.-H. Co. & Wepmorg. Electric switches. fuses and the like. nt circuits 


27,183 B.T.-H.Co. (A.E.G., Germany.) Methods of tuning alternating-curre 


November 26, 1913. 
27.190 Hanpcock & SmitH, Lighting by means of electric incandescent lamps. 
27,198 KostMann. Ships’ telegraphs. 
27.218 SimpLEX CoNDUITS & WarERHOUSE. Electric light fittings. 
27.224 Lorenzettt. Hydromotor.* 
27.225 RAYMUND-BARKER. Electric teleerapks. 
27.249 J. Stung & Co. & Darker, Electric switches. 
27,279 KE & MATTHEWS. Telephone apparatus. 


Vehicle Association of America, presented evidence of the ease 
of operation of electric vehicles and their simplicity of control. 
He stated [that [within New York City there were 500 
enthusiastic owners of electric trucks, using 2,100 of these 
vehicles, and that these owners would be willing to testify as 
to the greater safety in operation of electric vehicles, 
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THE HIGH-VOLTAGE HALF-WATT LAMP. 


Yesterday it was the B.T.-H. Co. which invited the Press 
to inspect the first practical half-watt lamps shown in this 
country, a lamp burning on a 40-volt circuit and requiring 
the current usually applied to an arc lamp. To-day it is 
the turn of Siemens Brothers Dynamo Works to exhibit a 
half-watt lamp which burns in parallel on a 240-volt circuit 
and furnishes approximately 2,000 spherical candle-power. 
To-morrow it may be the intention of one or other of the 
lamp makers to announce something equally startling. We 
oursclves are cspecially interested in these events, and it is 
the official benison given to them which enables us to make 
them publie. Half-watt lamps have been in the air for 
months past, but we have always refrained from more than 
passing reference to them because lamp makers quite natur- 
ally object to premature publicity in any form. We have 
grown accustomed to regard the principal lamp firms who 
are really responsible for any drastic developments with the 
tungsten lamp as a group rather than a series of individuals. 
For this reason we look upon them as acting in harmony in 
all matters relating to the method and moment of placing 
new types of lamps on the market. 
best interests of the industry. will be served by the con- 
sistent pursuit of such a policv. For our part we will allow 
the lamp makers their little joke in making us all believe 
that the half-watt lamp would be a series burning lamp for 
many moons to come. Station engineers may now awake 
from their illusions to welcome with such good graces as 


Needless to sav, the ! 
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they may the high-voltage half-watt lamp. There scems 


to be no reason why they should not be prepared for further 


surprises, and at an early date too. The lamps shown us by 
Siemens Brothers Dynamo Works range in output from 
600 c.p. to 3,000 c.p. But we must ask the makers of metal 
lamps generally to allow us to believe that they have other 
things up their sleeves and that in the near future they will 
produce them as they think fit. 

As to the immediate future of the high-voltage half-watt 
lamp, there seems to be little doubt that it will come into 
active competition with the enclosed type of arc lamp. Its 
burning hfe is still a matter of some speculation, and, of 
course, must remain so for a couple of scasons. The en- 
closed are lamp makers will doubtless use this fact to the 
utmost, because in some measure they are ffehting a losing 
battle. We hope that the advent of this new tungsten 
lamp will not be followed by a wholesale depreciation of the 
merits of the arc lamp, and particularly the flame lamp. 
The manufacturers of the half-watt lamp are fully justified 
in making its merits widely known, but we do not think it 
is necessary for them to achieve this end at the expense of 
so valuable a lighting agent as the flame lamp. .We would 


far rather sce a lamp of this new type introduced for side- 


street lighting in place of the small 80 and 100-watt lanterns 
which now afford but an indifferent advertisement for 
electricity. Similarly, the new high-voltage  half-watt 
lamp may be looked upon as a powerful competitor of high- 
pressure gas for shop lighting. In this sphere its advantages 
should be firmly pressed home.  Hlectrical contractors and 
centralstation engiaeers should co-operate in any district 
m Which high pressure mains for shop lighting have been 
actually laid down or contemplated. A progressive policy 
such as this will heip to maintain those sections of the elec- 
rical industry in a flourishing condition and will assist them 
to reap the reward of many years of labour. We refer in 
particular to the are lamp makers. Needless to say, we 
wish the newcomer every success, and if it is developed on 
the lines that we have suggested it cannot but do good to 
the industry as a whole. 


The Grashof Medal.—Tle Grashof medal, given for the 
most important results obtained in the engineering field during 
1913, has been awarded to Mv. George W estingliouse, who 1s the 
first American to win It. 


See vs 
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the contact between the telephone and electric tramway wires did not 
LEGAL IN TELLIGENCE. take place at the point where plaintiff alleged. He also contended that 
P defendants had been in no way negligent and that the guard of their 

tramway wire was kept in good repair and was regularly inspected. 


Wireless Patents Suits. His Honour came to the conclusion that contact did take place be. 
tween the telephone wire and the feeder wires of the tramway system 


Under this heading, the ‘ Electrica! World” for Nov. 29, has the wa 
between the poste mentioned, and he gave judgment for plaintiff for £81 
! and costs. : | 
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following concerning recent patent causes in the U.S. Courts :— 

“In 1910 the National Electric Signalling Co, began suit against the 
(Telefunken Wireless Telegraph Co. of America for infringement of United 
States patents Nos. 918,306 and 918,307, which were issued in 1909 to 
Prof. Reginald A. Fessenden and are owned by the National Company. 
The case was fought through the District Court, and on Oct. 20. 1913, 
the United States Circuit Court of Appeals for the Third Circuit (Judges 
Gray, Buffington and McPherson) handed down an opinion in which the 
Fessenden patents were sustained and the Telefunken Company declared 


Sunderland & District Electric Tramways (Ltd.) v. Newcastle- 
upon-Tyne Electrie Supply Co. and Others. 


On Wedriesday this action came before Mr. Justice Sargant. 

Mr. Romer, K.C. (for plaintiffs), said that the relief asked for by his 
clients was a declaration that plaintiffs were entitled to the continuance of 
a supply of electrical energy in the terms of an agreement dated Jan. 30, 
1905, and for an injunction to restrain defendants from cutting off or 
discontinuing the supply. It was further asked that the plaintiffs should 
be declared to be entitled to a set off, but that part counsel said he did 
not think need be raised, as he understood that if plaintiffs should be 
right in their first contention it would not be disputed that they were 
entitled to an adjustment of account by way of set off. The point 
between the parties was whether under the circumstances the agreement 
referred to was binding upon defendants, it not having been made with 
them but with tho Durham Collieries Electric Power Co.—the company 
from whom plaintiffs originally took the supply of electricity for their 
trams, and it went into liquidation and sold its assets to the Newcastle- 
upon-Tyne Electric Supply Co. The County of Durham Electric Power 
Supply Co. merely came in because it seemed the Newcastle Co. took some 
of the energy supplied from them, and it was from them that the first 
threat to cut off the supply came. The Newcastle-on-Tyne Co. disputed 
that they were bound to carry out the agreement, but counsel did not 
think there would be any difficulty in the plaintiffs obtaining a supply of 
energy, because in the event of the agreement being held to be not sub- 
sisting they would be willing to supply the electrical energy, but at à 
considerably increased price. Counsel proceeded to trace the history of 
the agreement with the Collierics Company, which was for 10 years. the 
rate being for the first five years 0-75d. per unit, and for the remaining 
five vears 0-05d. per unit. 

At this stage Mr. E. W. MARTELLI, K.C. (with him Mr. Grasoy), for 
defendants, said the parties had come to terms. The defendants had 
agreed to supply plaintiffs with electricity, but he did not wish to mention 
upon what terms. A 

His LorpsurP said then the order would be to stay all proceedings in 
the action, except for the purpose of carrying out the terms agreed and for 
taxation of such costs as were payable under the agreement by plaintiffs 


to the defendants. 


an infringcr. 
" Having these two patents adjudicated, the National Electric Sig- 


nalling Co. at once began an action for injunction against the Marconi 
Wireless Telegraph Co. of Ameriea, which is alleged to be one of the 
largest infringers of the patents. A hearing in this case was held at 
Trenton, N.J., on Nov. 17, at which time Judge Rellstab issued a pre- 
liminary injunction restraining the Marconi Company from further 
infringement except as to its pending contracts with the United States 
Navy. From the representations of the Navy Department it appeared 
to the court that a severe inconvenience might result if the Marconi 
Company were not allowed to deliver the instruments already con- 
tracted for, so this was permitted by the court under the provision that 
there be given a bond of $25,000 for the protection of the owners of the 
Fessenden patents. 

" Following the order of court described above, there was filed a 
motion to suspend the injunction, with affidavits from the Marconi 
Company's engineers stating that the apparatus complained of as 
infringing was installed at over 500 stations, and that to remove it would 
require some two months’ time. In the argument before Judge Rellstab, 
Nov. 21, at Trenton, ex-Attorney-General John W. Griggs stated for 
the Marconi Company that removing the apparatus immediately, as 
originally ordered, would so cripple the wireless service that if an accident 
at sea should occur great loss of life might result. With this in view, 
Judge Rellstab suspended the injunction temporarily as to existing ship 
stations and those on shore intended for ship communication, but still 
restrained the Marconi Company from installing the infringing apparatus 
at any new plants pending final settlement of the case. He further 
required a bond of $100,000 to guarantee payment to the National 
Company of any damages which may be proved to arise from the partial 
suspension of injunction. 

“The invention concerned is a method of sending and receiving 
wireless telegrams by use of high-pitched sparks. These rapid musical 
sparks produce a distinct tone at the receiving station, and so permit the 
operator to distinguish them from other and lower-pitched sounds merely 
by concentrating his attention on the desired signals. Wireless telegraph 
outfits using sparks of this character have come into general use in the 
past two or three years and are said to have increased materially the 


value of wireless service." 


~~“ = -r ] 


Mining Regulations. 


At Airdrie last week (before Sheriff Lee), David Reid, colliery elec. 
trician, and James Eadie, certificated manager of No. 11 Blairmuckhill 
Colliery (owned by Messrs, A. & G. Anderson), were charged with havis 
in the case of Reid, failed to make a thorough examination of all the 
electrical apparatus in that mine (including the testing of earth conde 
tors, &c.), and in the case of Eadie, with failing to have electric cables 
covered with insulating material, with the result that some of the cables 
specified in the complaint had been left bare and open to danger. — 

Mr. H. MoNcniErr (on behalf of both accused) said they pleaded guilty 
to a technical breach. The mine had had electrical plant for over M 
years, and during all that time its working had been absolutely gatisfac- 
tory. Until quite recently it was recognised in practice that a qualified 
electrician was responsible, apart altogether from the res nsibility on 
the part of the manager. In the present case he thought they were just 
fied in distinguishing between the manager and the electrician. and h? 
asked that no penalty be imposed so far as the m anager was Concerne, 
and that only a nominal penalty be put on the clectrician. 

The Fiscal (Mr. A. D. Lixpsav) said the Inspector of Mines held the 
opinion strongly that electrical appliances in all the mines should be m 
such a condition that no accident to the workers could occur. The elec- 
trícian was bound by the rules to make daily inspection of all the a 
trical plant within the mine and at once report defects and get them p! 
right. In his case there were many parts of the cable bare, and E 
consequences might have been serious if the cables had become pepe 
charges as being one against the management of the colliery, and that 

If the manager 


Re National Telephone Co. 


On Friday Mr. Percy Wheeler applicd to Mr. Justice Sargant with 
reference to a summons relating to the distribution of the National 
Telephone Co.'s assets. He said the liquidator found himself with £60,000 
undisposed of and he desired the direction of the Court as to its disposal. 

His Lorpsarr said the summons might be in the paper for hearing on 


ec. l5. 


Postmaster-General v. Hendon Urban Council. 
On Monday the Court of Appeal (the Master of the Rolls and Lords 
Justices Swinfen Eady and Phillimore) heard the appeal of the Postmaster- 
General from a decision of the Railway and Canal Commissioners in relation 
to differences which had arisen between the parties as to placing telegraph 
poles and wires in certain roads within the jurisdiction of the Council. 
The facts were given in THe ELECTRICIAN for July 25 (p. 659) and after 
hearing legal arguments their Lordships held that Hendon Urban Council, 
within the meaning of the statutes bearing on the question in dispute, 
had not the control of the streets or roads in question. They therefore 
held that the judgment of the Railway and Canal Commissioners was 


right, and dismissed the appeal. 


Alker v. St. Helens Corporation. 
In the Liverpool County Court on Monday, before his Honour Judge 
Thomas, plaintiff sought to recover damages for the loss of two horses 
alleged by him to have been killed by a live tramway wire belonging to 


not only be an impertinence but a danger. nae 
technically wrong if he did not discharge the duty of Supp and 
ultimately he was responsible. His lordship tined the electrician 2° 


defendants. | 
It was stated that, following upon stormy weather, a tele phone wire im posed no penalty on the man ager. 


in the neighbourhood of plaintiffs farm, on May 9 last, came into contact 
with an electric tramway wire in connection with defendants’ tramway 
system, and, becoming thereby charged with electricity, that it fell upon 
and killed two of plaintiff's horses. He now claimed for the loss of these 
animals, damage to harness alleged to have been also caused by the 
electrie wire, and hire of other horses pending the purchase of two others, 
Evidence having been called on behalf of the plaintitf, 

Mr. KENSNEDY (for defendant Corporation) called evidence to show that 


Liability for Tramcar Conductor's Tort. " 
" ns, 
On the 4th inst. before Mr. Justice Ridley and a jury, Mr. H. eae ee 
an engineer's fitter, sued the London County Council for damas? 
personal injuries. ared 
Mr. C, E. M. Rudkin (instructed by Messrs. J. and C. Dodd) apre 
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for plaintiff; and Mr. Cecil Walsh, K.C., and Mr. Craig Henderson 


. (instructed by Mr. E. Tanner) for defendants. 


Plaintiff stated that late at night on March 7, he wished to board a 
tramcar which was leaving the “ Angel," Islington, for Moorgate-street. 
Before he could reach it the car started, but he ran and caught it up at 
the next stop. When he stepped on the car he said to the conductor, 
“ You might have waited a second or two." A moment later the con- 
ductor demanded the fare, and plaintiff had his hand in his pocket when 
the conductor seized him by the collar and threw him out on to the plat- 
form, with the result that he fell off the car and alighted in the road. His 
knee. was injured, and for some time he was under medical treatment. 
He had not been able to trace the conductor, and although 22 conductors 
were in Court he failed to identify the man whom he complained of. 

Mr. Justice Ripr.EY, however, held that there was no case to go to the 
jury. According to the London County Council by-laws one could get 
into a tramcar and refuse to pay a fare, and the conductor could not turn 
him out. He could only take his name and address. The Council could 
not be held responsible for what plaintiff complained of. The con- 
ductor had no authority to do such a thing. There was no authority to 
bind defendants in that case, and there would, therefore, be judgment 
for the London County Council. He was sorry for the inan, because it 
scemed that he had met with a serious injury. 


Edwards v. Brixham Gas & Electricity Co. 


On Tuesday Mr. Justice Neville commenced the hearing of this action: 
in which plaintiff sought an injunction and other relief in respect to an 
alleged nuisance caused to his property by the working of defendants’ 
electric generating plant. 

Mr. Peterson, K.C., and Mr. Maugham were for plaintiff; and the defen- 
dants were represented by Mr. McCall, K.C.. and Mr. Palmer. 

Mr. PETERSON said the action was brought to restrain a nuisance which 
was caused by the working of the gas engines at defendants’ electric- 
lighting undertaking at Brixham. Plaintiff carried on business at No. 50, 
Fore-street, Brixham, where he resided. He also had some cottage pro- 
perty at the rear, and one of these cottages was connected with his Fore- 


street premises. Fore-street was the chief street, with shops on each 


side. The tenants of three of plaintiff's cottages had left owing to the 


nuisance, the vibration being such that it was impossible for them to 


remain. Under their Act of 1906 defendants were authorised to extend 
their works and to supply both gas and electricity. Taking advantage 


of that authorisation, electric-lighting plant had been placed opposite one of 
plaintiff's cottages. The result of the vibration had been that plaintiff's 
wife had suffered from headaches and nervous excitability verging on a 
nervous breakdown; plaintiff's son (Douglas), aged seven, had had his 
recovery from an illness retarded ; cracks had appeared in the chimneys 


and ceilings of plaintiff's house; plaster was continually falling down, &c. 
That state of things had been going on from December, 1911, when the 
electric-supply plant was extended. Defendants denied the nuisance, 
and said that their works were of the very best design, and were worked 


with skill and care. He would call evidence to show that the nuisance 


was such that the tenants found it impossible to remain in the cottages. 
Évidence was given by members of plaintiff's family and others as to the 
extent of the nuisance, and the cas: was adjourned. 


Damages for Leaving Work without Notice. 


At the Norwich Guildhall on Friday Messrs. Laurence Scott & Co., 
electrical engineers, claimed £1. 3s. damages for breach of contract from 
a welder named Cecil Arthur Read, who, they alleged, left their service 
without notice on Nov. 3. Mr. W. E. Keefe (for the employers) ex- 
plained that the man left his employment at an hour's notice when he 
should have given a week's notice. He was employed as a welder at 23s. 
a week, that trade having been learned by Read at Messrs. Laurence 
Scott & Co.'s works. He suddenly left to take up a position with a South- 
country firm, and put complainants in a difficultv: iu fact, actual loss was 
inflicted upon the firm. ‘The man broke off in the middle of a job, and an 
ex pert had to be obtained at an unusual cost. 

Defendant's solicitors adinitted that he was liable, and they agreed to 
judgment for 23s., less 8s. money earned by Read, with costs. 

The Bench assessed damages at 15s., and 3s. costs. 


BUSINESS NOTICES. 


Mr. J. Martin Blair has been appointed the London representative 
of the Record Engineering Co., Bank-chambers, Eccles, Manchester, 
and will be pleased to receive inquiries for petrol and paraffin engines, 
steam traps, &c., at 53, New Broad-street, E.C. 

Mr. Henry Coates, A. M.I. E.E., chief sales engineer in the northern 
districts for Messrs. Ferranti Ltd., is leaving in order to take up in 


‘the new year a similar position with Messrs. Voigt & Haeffner 


(England), of Birmingham. Mr. Coates will be at the firm's London 
offices and showrooms, 22, Queen-street, E.C. 

Chas. Godfree and Otto Bartschi (trading as the Magneto Exchange 
and Repairing Co.), 45. Broad-street, Bloomsbury, London. W.C., 
have dissolved partnership. Delts by Mr. Godfree. 


Patents Development.—' The owner of patents Nos. 24,696/1910, 


relating to '* Improvements in apparatus for the production, strength- 
ening and reception of electrical vibrations.” and 13,968/1911, 
relating to ‘“ Improvements in electric capacitative inductive 
coupling." desires to grant licences. Particulars from Messrs. Lloyd, 
Wise & Co., Patent Agents and Consulting Engineers, 10, New Court, 
Lincoln's Inn, London, W.C. 


The proprietor of patents Nos. 4,175. 5.564, 5.5644, 5.565 and 8,183 


of 1907, relating to '* Alternating-current dynamo electric machines,” 
desires to dispose of same or to grant licences. — Inljuiries to Messrs. 
Cruikshank & Fairweather (Ltd.), 65 and 66, Chancery-lane, London, 


W.C. 
The proprietor of patent No. 28.352/1910, relating to “‘ New or 
improved method of forming dielectric films in aluminium or other 


electrolytic cells.” desires to dispose of same or to grant licences. 


Inquiries to Messrs. Cruikshank & Fairweather (Ltd.), 65 and 66, 
Chancery-lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Meetings of creditors and contributories of the Prested Miners’ 
Gas-Indicating Electrie Lamp Co. (Ltd.) will be held on Dec. 17 at 
33, Carey-street, London, W.C. 

A meeting of creditors of the E. M.F. Synd. (Ltd.) (in vol. liq.) will 
be held at the Imperial Hotel, Temple-street, Birmingham, on Dec. 18. 

The public examination of Mr. Frederick William Chamier, mining 
and electrical engineer (against whose estate a receiving order was 
made on Oct. 29). was concluded on Tuesday. 

Debtor said that in 1900 he became chief engineer on mining propertics 
in Manchuria, at £6,000 a year and 10 per cent. of the profits. After 
three years he resigned and in 1906 he became manager of an electrical 
company in Berlin and Frankfurt-on-Main, his remuneration being £1,500 
a vear and bonuses. Eventually he acquired a controlling interest in 
that company and paid £73,000 for or on behalf of the company. The 
company now owed him £3.000 or £4,000 for salary. The company was 
now in liquidation in the Prussian Royal High Court, and his claim of 
£76.000 had been admitted, but an appeal was pending in regard to 
£27.500 of that amount. Between 1906 and 1910 he made £6,000 by 
taking out and exploiting patents for electrical and mechanical appliances. 
His financial embarrassment was due to delay in obtaining payment of 
book debts, and the loss of £500 through an acquaintance. Thet led 
him to obtain an advance of £200 from a monevlender, who afterwards 
presented a bankruptcy petition. Negotiations were proceeding for the 
payment of his liabilities in full. The statement of affairs showed liabili- 
ties £639 and an estimated surplus of £18,000. 
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EXTENSIONS. 


Bury (Lancs.).—The Electricity Committee have decided to apply 
to the Board of Trade for sanction to the erection of an overhead 
electric line from Manchester-road to the premises of the Bury Paper 
Making & Cotton Spinning & Mfg. Co. at Gigg., and the Generating 
Plant Sub-committee has been empowered to place the contracts for 
the equipment for the sub-stations at the Peel and Gigg mills. 

Carlisle.—On Tuesday the Council considered à recommendation 
of the Electricity Committee to carry out certain extensions of plant, 
&c.. at the electricity station, costing approximately £24.000, 

The chairman of the Committee (Mr. Gibbings), in moving the adop- 
tion of the minutes, explained that there was urgent necessity for the 
extension as they were now working on a dangerously narrow margin, 
and could not risk taking any additional load. £15,000 would be re- 
quired in 12 months’ time, and £9,000 12 months after. By the-time the 
second portion would be required the first would have become remunera- 
tive. It was a business proposition, and absolutely necessary for the 
requirements of the city. 

The recommendation was carricd. 

Chesterfield.—An inquiry was held last week into the application 
of the Corporation for power to borrow £7,000 for their electricity 
undertaking, including £4,000 for mains, £2,500 for plant and £500 


for spares. 

Hindley.— An inquiry was held last week into the Council's appli- 
cation for sanction to borrow £2,500 for an electricity supply scheme. 

The clerk to the Council (Mr. T. Rosey) said that a provisional order 
was obtained in 1901 by the Council, and. with the concurrence of the 
Board of Trade à 10 years’ agreement was made with the Lancashire 
Electric Power Co. in 1907 to supply them with electricity in bulk. The 
Council, however, deferred the matter until this year. The Board of 
Trade intimated in July, 1912, that they would not withhold revocation 
of the order any longer, but the Council never wanted the order to go, 
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| very rapidly. 


the old single-phase system current was generated for lighting at 2,000 


> £8,000 for future use. 


Lewisham Board of Guardians to borrow £1,750 for electric lighting 


- 


" have the sanction for borrowing and everything complete before they 


"lighting and power. 


THE ELECTRICIAN, DECEMBER 12, 1913. 


and only waited to let the demand grow. The Council were in the GENERAL. 
position that if they did not carry out the order the Board of Trade Aberdeen.—The Electricity Committee have decided to give a 


would revoke it. The agreement with the Lancashire Electric Power Co. | . . "A 

had been revised and completed in June, 1913, and: à copy had been sup- supply of electricity to Broadford works. 

plied to the Board of Trade, who had offered no objection to the arrange- Blackrock.—The Council have decided to apply to the Board of 

The Council had not gone into the selling prices, preferring to | Trade for an extension of their provisional electric lighting order, 
which expires on the 31st inst. 

Last vear negotiations took place and a provisional agreement was 
made with the Alliance & Dublin Consumers Gas Co., for a transfer of the 
order to the company. but it has now been decided to await the result of the 
company's bill for powers of electricity supply in Kingstown, Blackrock, 
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ments. 


went any further. The Council expected a loss for a short time, but they 
did not mind a matter of £150 to £200 for a vear or two. 

The consulting engineer (Mr. €. Hopkinson) said the Lancashire 
Electrie Power @o. would put in all the machinery, &c., and the Couneil 
would have the advantage of their carrying out the work from beginning | &c. 

end. There was A sub-station, and from t ere . : , ya s ts 
to end, Thre was poe a tatin ant from that there would un | ^ Booking (Essex). The Council have decided to invite det 

Mr. C. D. Taire stated that the current would be brought at 10,000 | lighting companies to consider the question of electricity supply in 
volts in two feeders to the sub-stations. At the sub-station the power the district, and a special committee has been appointed fo collect 


would be transformed, at the expense of the company, to 400 volts be- information. 
tween phases, giving 230 volts for lighting. The tota! cost of the cables Braintree.—In order to obtain information as to the question of 


' would be £1,650, that being for the network, and £200 would fully cove n ; is 
POMA pid ' ae pe pazz n. | electricity supply a deputation has been appointed to visit Grays 


electricity works and report to the Council on the possibility of 
establishing a municipal undertaking. 


East Ham.—The Electric Lighting Committee recommend that 
as from April last the price for current supplied to the tramways be 
reduced from 1-125d. to 1-0625d. per unit. 

The engineer and manager (Mr. W. C. Ullmann) suggests that the cur. 
rent for power and heating be reduced from 2d. to Hid. per unit, subject. 
in the case of current for power to a minimum account of 33. per quarter. 
and in the case of electric radiators to a minimum account of 12s. per 
annum. 

Galashiels.—On Monday the Council decided to call jn an elec- 
trical engineer to advise them on the application of the Galashiels 
and District Electric Supply Co. for a provisional electric-lighting 
order for the district. Roxburgh County Council have alread; 
intimated that they will oppose the application. 

Hoyland (Yorks).—Tke Council's electricity supply s:keme is 
making progress 

A deputation of three members has been appointed to interview Mr. 
W. B. Woodhouse, engineer to the Yorkshire Electrical Power Co., with 
reference to terms of supply. A number of tradespeople and hous. 
holders have already signilied their willingness to adopt electric lighting. 

Lytham.—The Electric Lighting Committee have been authorised 
to make arrangements for the preparation]of an electricity supply 
scheme (with plans, estimates, &c.), by the con ulting enginee - Mr. 
Tonge. 

Monmouth.— At a special meeting of the Council on Tuesday the 
chairman of the Electrie Lighting Committee, Ald. Honevfeld. 
reported that thev had obtained expert advice on the recent failure 
of the electricity supply, and said it would be necessary to have some 
He thought about £1,500 would bring the undertaking 


the switchboards. The balance for wages and meters would be £355. The 
number of consumers in the next two or three vears would be 80 to 100. 
The inspector (Mr. H. Ross Hooper) said it seemed to him that £2,500 
was a trifle under what their requirements woull be. If they were called 
upon to make a small extension there would be no money to do it, and he 
thought they would possibly have to carry out some small extension, and 
if that were so the Board would be prepared to give them sanction for 
sufficient money to mect their prospective requirements during the next 
two or three vears, Their network estimate was £1,650, prospective 
extension mains £350, switchboard £200, meters £200, and wages £300. 
It was agreed to increase the amount of the loan to £3,000. 


« 


Huddersfleld.— An unopposed inquiry was held last week into the 
application of the Corporation for sanction to borrow £60,090 for 


additional electrical plant and the extensioa of mains. 

The town clerk (Mr. J. H. Frevp) said the loan was required for gene- 
rating plant, additional boilers, switchboard and mains extensions to 
enable the Corporation to meet their increasing demands for energy for 
In 1901 their capita] expenditure was £140,000, 
and in 1912 it was £240,185; in 1901 there were 1,547 consumers, and 
at the end of 1912 there were 4,705, the lamps connected (in equivalent 
8 c.p.) being 100,734 and 463,552 respectively. In 1901 the units sold 
were 179,849 and in 1912 7.129.987. the revenue being £20.574 and 
£45.078 respectively. The demand for energy for power was increasing 
During the last six years 7,006 n.r. of motors had been 
connected, and during the last 12 months the horse- power so connected 
was 1.417. During the last six vears 86,141 lamps had been connected 
to the mains, and during the last 12 months 24.249 lamps had been added. 

The borough electrical engineer (Mr. A. B. Moustars) stated that on 


volts. For power supply current. was generated on the three-phase 
system at 1,500 volts. They proposed immediately to put in a 4,000 kw. 
three-phase machine, and in two years! time to instal a 2.000 kw. single- 
phase machine. They would gradually convert the single-phase into 
the three-phase system. The estimated cost of the new plant was £30,500, 
The estimate for new mains was £21,500, a total of £52.600, leaving 


new cable. 
up to date. 
Municipal Wiring.—The committee of the electrical section of th 
Neweastle-on-Tyne Chamber of Commerce have decided to opp 
the municipal wiring and fitting clauses in the new Electric Light" 
Bill. which, it is understood. will be promoted next session. It ws 
also resolved to oppose the clauses conferring on municipalitie 
power to act as retail traders of electrical fittings, &c. 
Nelson.— The Corporation have increased the salary of Mr. C. F. 
Naylor. electrical engineer and tramways manager, to £200 per year 
Frovisional Crder Revocation.—The Board of Trade have revoked 
the Abercarn Electric Lighting Ordes, 1996. as from Nov. 24. 
Rhyl.—The Council have decided to give a supply of electric 
current to the L. & N.W. Railway Co. at Rhyl station for use n 
connection with their proposed new station at Prestatyn. 
Rochdale.—The Gas and Electricity Committee unanimously 
recommend the Council to increase the salary of the borough elec 
trical engineer (Mr. C. Clare Atchison) from £450 to £500 per annum. 
Stretford.—The Electricity Committee have re-appointed Mr. 
T. L. Miller as consulting engineer for the year ending Oct. 31, 1914, 
at a fee of 25 guineas, 
Swansea.— The members of the Electric Lighting Committee m 
their annual inspection of the municipal electricity works on the xe 
inst., when the chairman (Councillor A. Sinclair) was re-elected. an 


a new 1,500 kw. turbo-generator was started. we 
Councillor SINCLAIR reported that there were 3,020 consumers. d 
2.660 in 1912, an increase of 360, or 13-5 per cent, The motors MES 


Keizhley.—On Tuesday the Council decided. on the reeommenda- 
tion of the Electricity Committee. to apply to the L.G. Board for 
sanction to borrow £16.100 in respect of engine-room extensions and 
improvements (1.200). 25-ton crane for extension of gantry (£400), 
800 kw. of converting plant with switchgear (£25,000), two additional 
water-tube boilers, with chain-grate stokers, &c.. (£6,009), new mains 
for supply to Birglev (£2.000), and add tional mains as required 


(24.000). 

Liverpool.—Last week the Corporation decided to apply for 
sanction to borrow £10.000 for the erection and equipment of sub- 
stations. 


London County Council.—4On Tuesday sanction was given to Pat- 
temea Council to borrow £4.500 for electricity purposes; and to 


work at the workhouse. 


Rotherham.—-The Council have appointed a sub-committee to 
consider a report by the electrical engineer (Mr. J3. Cross) on the 
installation ot additional plant and an extension of the electricity 
station buildings. 

Shellield.— Sanction has Leen received from the L.G. Board to 
borrow the following amounts for the electricity undertakings :— 


£2.800 for cooling towers (repayable in 10 years); £4,700 for pumps, 
pipes, &c., (15 years); and £4.500 for concrete tanks, foundations, &c. 


(ŁU vears), ANNE m AE ;e of 230. 
Mains are to be extended atan estimated Cost of £1,021. Té presented 3.620 H.P., against just under 3.370 H.P., an Increase p , on 
MS or 8-3 per cent, The maximum load constituted an absolute recor 
West Ham.-—Application is to be made to the L.G. Board for per- | Monday night of 1,591 kw., compared with 1,413 kw. l 
; : j . sa 
Teignmouth.—The Urban Council have abandoned the prope 


mission to increase the Councils previous application to borrow 
40.000 for transformers, &c., and £8,500 for mains extensions to 


£13,500 and £12,750 respectively. 


: € jue "a ] it 
to establish municipal electricity supply, but it is proba »e thi 
facilities will be given to a company to undertake the work. 
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: week by annual increases of 2s. 


the cost of gas at the infirmary was enormous, and if by installing elec- 


. . Walsall.—The Electricity Committee have decided to make a 10 
per cent. increase in the price of current for purposes other than light- 


ing and traction, as from Jan. 1 next for 12 months. 
The committee are of opinion thatthat action in the direction of popu- 


larising the use of current by the hiring out of motors, cookers and other 


appliances is highly desirable. At present they cannot see their way 
to recommend the Council to incur the necessary capital expenditure, 
but at the earliest practicable opportunity they will be prepared to sub- 
mit a recommendation thereon. | 


' West Ham.—The Electric Lighting Committee recently reported 


an a question raised by the electrical engineer (Mr. J. W. Beauchamp) 
with regard to an invention for improvements in electrical apparatus 
designed by à member of his staff, who desired to patent same. 

On the understanding that the inventor derives no pecuniary ben^fit 
( lirectly or indirectly) from the purchase of the apparatus by the Council 
80 long as he remains in the Council's service, the committee have decided 
to allow him to protect the invention. 
any similar case in the future. | 

, Woolwich.—As soon as the extensions now being carried out at 
the Globe-lane station are completed all employees at the generating 
stations are to have their working hours reduced from 56 to 48 hours 
per week. | 

Owing to the rapidly increasing load on the stations the duties of 
&witchboard attendants have (it is reported) become much more onerous 
and their qualifications for the work of controlling extra high tension 
supply have, of necessity, to reach a higher standard than formerly, both 
as regards technical and practical training. The Council have, therefore, 
decided to grade all future employees on the switchboard as assistant 


engineers at a minimum wage of 35s.. rising to a maximum of 41s. per 
'The waze of the five switchboard atten- 


dants now in the employment of the Council are to be increased from 305. 
accordingly. 


LIGHTING NOTES. 


Bampton.—The Urban Council have agreed to meet Messrs. 
Brooking & Co., of Exeter, in regard to a proposed scheme of public 
electric lighting, 

Dawlish.—The Council have decided to engage a lighting expert to 
report on the present public lighting arrangements. 


Dundee.—The street lighting arrangements in Broughty Ferry are 
being improved by the Electricity Committee, and flame arc lamps 


are being substituted for the old type of lamp. | 
School Lighting.—Dewsbury Education Committee are considering 


the question of the electric lighting of certain Council schools. and 
the Electricity Committee now offer to lay electric cables to all the 
Council schools in the borough with one exception. 

Stepney (London).—The Electricity Supply Committee are con- 
sidering the question of substituting span wires for the are Jamps 
columns in a portion of Commercial-road East. 


» 
Fulham (London).— Mains are to be extended to the Sulivan estate 
for public and private lighting. | | 
The cost of the necessary mains, supplying and fixing 21 now lamp 
standards (with lanterns. switchgear, &c.) and the conversion of 11 exist- 
ing gas lamps into incandescent electric lighting will be £710. 


Watford.—The Electric Lighting Committee have approved an 
offer by the electrical engineer (Mr. A. W. Barham) for lighting the 
municipal houses now in course of erection. 

Tt is proposed to make a primary charg» of £10 per kw. of maximum 
lighting demand (such charge to be determined by the use of current 
limiters in each house) and a secondary charge of 3d. per unit for all cur- 
rent consumed (in this case to be determined by one main meter servin z 
the whole block of houses). The cost of wiring the four rooms in each of 
the 12 houses is put at £36. 


Workhouse Lighting. —At their last meeting Marylebone (London) 
Guardians considered two recommendations from the lnfirmary 


' Committee on the question of the electric lighting of the infirmary. 


The recommendations were : (1) That information be obtained from 
the Notting Hill Electric Lighting Co. as to the terms upon which they 
would be prepared to supply current for lighting and other purposes to 


. the infirmary at Notting Hill; and (2) that the Finance Committee be 


requested to report to the Board whether current should be generated at 
the infirmary, as the committee had bcen advised by experts that unless 
current could be obtained from outside sources at 2d. to 2!d. per unit it 
would be financially advantageous for the Board to generate their own 
current. 

Dealing with the first recommendation, Mr. Dennis proposed that the 
Borough Council should be asked to allow their electrical engineer (Mr. 
Seabrook) to give expert advice and assist the Guardians in carrying out 
the scheme, and this was agreed to. TE l 
,. In the discussion on the second recommendation Mr. Elmer said that 
if private companies could generate current and make profits tho 
Cuardians could make it cheaper for their own institutions. At present 


This arrangement is to apply in 


tricity the lighting bill could be reduced by £750 per annum,the matter 
should be seriously-considered. In the result it was decided:to approve 
the recommendation with the exception of the words after “ infirmary,’ 


which are to be left out. 


TRACTION NOTES. 
TRAMWAYS. 


Amalgamation of Scottish Tramway Undertakings.— It is announccd 
that a scheme ís being formulated for the amalgamation of the undei- 
takings of the Greenock & Port Glasgow Tramway, the Airdrie & 
Coatbridge Tramways and the Rothesay Tramways Co. A new 
company. to be known as the Scottish General Transport Co., will 
be formed to work the combined undertaking. ` | | 

Burnley.—The Tramway Committee are considering the question 
of extending the tramways to Stoneyholme and Brunshaw districts. 

The Board of Trade have sanctioned the running of a goods wagon on 
the local tramways for an indefinite period, subject to a speed condition, 
and on the understanding that it may at any time be prohibited if con- 
sidered necessary by the Board. 

East Ham.—Barking Council have given six months’ notice to 
terminate the arrangement now in force between Barking, the Lon- 
don County Council and East and West Ham Corporations with 
respect to inter-rurning of the tramcars of each authority between 


Aldgate and Loxford Bridge. | ! 
Express Tramears.— The Highways Committee of the L.C.C. are 


reported to be considering a proposal for running ‘‘ express ” tram- 
cars in the suburbs, The idea appears to be that, instead of every 
car stopping at every halt along the line, in the outer area certain 
cars should only stop at important points. At present the average 
rate of travelling is 9 miles an hour, 

Glasgow.—The Tramway Committee have remitted to a sub- 
committee the proposal to increase from four to six stages the dis- 
tance which tramcar passengers are allowed to travel for 1d. fare. 

On Monday the Corporation approved the provisions of their Fr:- 
visional Order dealing with tramway extensions, &c. 


LincoIn.— By 15 votes to five the City Council have decided not tc 
run a service of tramcars on Sundays. i 


London County Council.—On Tuesday the Council approved the 
Tramways Bill submitted by the Parliamentary Committee. 

The Bill contains proposals for the construction of about 3 miles 4:25 
chains of new tramways, of which 2 miles, 7 furlongs are double line. 
The estimated cost of the tramways and improvements is £241,350. 

Sheffield.—The Board of Trade have sanctioned the Council's 
proposal to alter all limits of 6 miles per hour on their tramways to 


8 miles and all limits of 10 miles to 12 miles per hour. 
The net balance on the working of the tramways during the present 
financial year is estimated at £28.500. The traffic revenue is estimated 


at £380,100 as against ex penses of £127,694. 

Wallasey.—The Tramways Committee have decided to substitute 
double for single lines on two routes, and new workshops will be 
erected in the Seaview-road at a cost of £10,000. 


RAILWAYS. 
London Traffic Facilities —On Monday a service of non-stop trains 


was run on the Central London Railway. 
The journey from the Bink to Shepherd's Bush is done in 20 minutes. 
Certain stations in each section are passed, no two consecutive trains 


running through the same station. 
The Metropolitan District Co. has decided tointro tue? a reduced scale 


of fare; in January. 


Li 


RAIL-LESS, &c. 

Keighley.— At the mecting of the Council on Tuesday a tender was 
accepted for the equipment of t «o trolley vehicles routes, 

The Chairman of the Tramways Committee, Mr. A. Smith, in moving 
the adoption of the Committee's recommendations, said the system had 
been in operation on the Invrow-Cross Roads route for seven months, and 
had proved very satisfactory indeed. The company (** Cedes" Electric 
Traction, Ltd.) had loaned the Corporation a vehicle on May 3 and the 
Corporation had been at no expense in regard to the vehicle. It had run 
9.104 miles and the receipts had been £433. 19s. 5d., an average of 11:32d. 
per mile. "The total rail-less vehicle cost per car-mile in Bradford was 
9-193d., and Rotherham was about the same. The Keighley motor- 
buses cost Is. 4d. per car-mile, and the revenue was 12:393d., so that 
there was a loss of at least 4d. per mile. The tramways manager estimated 
that the cost of the trackless car per mile (including interest on loans and 
sinking fund charges) would be 7-9984.. so that there woud be a 
substantial protit. On the experience of Leeds, Bradford and Rotherha 
they should get at least a profit of 2d. per mile. | 

Liverpool.—The Tramways Committee have been authorised to 


purchase six motor omnibuses for experimental use in th» suburbs. 


service on board his ship. The ship carried one instead of two 


' law recently passed. 


` a clause is inserted in the terms of arrangement giving power to tho 


cessionaire for the electric light station in Florencie Varela (Mr. F. 


. mino has purchased the power house and plant of the Com pania General 
de Eléctricidad de la Provincia for $360.000 (£313.00). The new com- 


. electric tramway. 


~ for the supply of current to the Government offices in the city and port of 
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granting of a concession for a new telephone company. They find thi 
the petitioner does not state how many free telephones he is willing to 
supply to the authorities, nor mention is made of a guarantee for con. 


pliance with the contract. 
The question of the electric light tenders at Rosario is not vet settled, 


Part of the council are in favour of a tender which has been withdrawn. 
whilst other members are in favour of the sole remaining tender. 

The imports into Argentina in the nine months ended Sept. 30, 1913, 
included electrical materials and goods valued at £1,527,000 (compare 
with £1,388,000 in the corresponding period of 1912), iron and mant. 
factures of iron £7,584,000 (£6,936,000), other metals and manufacture 
of metals £2,173,000 (£2,154,000) and articles connected with locomotica 


£5,557,000 (£4,818,000). 

Madagascar.—A consular report says electric lighting is being in 
creasingly used in Antananarivo, and there is a demand for electne 
lamps and fittings. Lamps (presumably arc lamps) are sold fron 
£1. 5s. each and bulbs from 2s. 6d. each by the local electricity supply 
company. 

Paraguay.—The ‘‘ Review of the River Plate” says Senor J. 
Basante has asked for a 20 years’ concession to establish a telegraph 
service between Asuncion and Encarnacion and the intermediate 
towns on the railway line. 


POWER AND HEATING NOTES. 


Electricity in Explosive Works.—The Admiralty are making 
additions to the explosives works at Crombie, including an electricity 


generating station, boiler sheds, &c. 


TELEGRAPH AND TELEPHONE NOTES. 


Fine for Breaking * Wireless" Regulations.—The captain of a 
North German Lloyd steamer which arrived at Baltimore, U.S.A., 
has been fined $100 for neglecting to maintain a constant, wireless 


operators as by law required. This is the first fine under the U.S.A. 


Municipal Telephony.—4A special meeting of the Hull Council is to 
be held to consider the recommendation of the Telephone Committee 
to purchase the local plant and undertaking of the National Tele- 


phone Co. from the Post Office, at £192,000. 
The Hull Chamber of Trade have passed a resolution in favour of the 


proposed purchase. 
The Hull Chamber of Commerce and Shipping have also decided to 


support the proposal to purchase the telephone syst +m on condition that 


Portugal.—A 20 years’ concession has been granted to the Serra di 
Estrela Hydro-Electric Co. for the supply of electrical energy in the 
town of Mangualde. 


Uruguay.—It is stated that the Riocuartense Telephone Co. has 
sold its undertaking to the United River Plate Telephone Co. About 
186 miles of line are included. 


MISCELLANEOUS NOTES. 


Christmas Holidays.—We are once again at the eve of Christmas 
and the desire to join the family circle at this festive scason is upon al 
The exodus from London on Christmas Eve is become so great that 
crowded trains are invariably the result. The Great Central Railway 
Co. are taking time by the forelock to avoid overcrowding, by arrange: 
ing that passengers who book early in advance by their express er 
cursion trains shall have seats reserved, without extra charge, 0 
trains leaving Marylebone on Dec. 24. Special expresses will depart 
at suitable times for numerous towns and holiday resorts in the 
Midlands, Yorkshire, Lancashire and the North of England. and 
tickets available to return the following Friday, Saturday or "e 
nesday are issued at extremely low fares. Luncheon or restaurant 
cars will be attached to the principal trains, all compartments being 
electrically lighted and maintained at a genial temperature Al 
further particulars can be obtained at the booking office, Marre 


Station, London. 


Customs Decisions.—A recent supplement of the 
toms Tariff Guide " states that the duty on translator coils! 
phones is 25 per cent. under the General Tariff and 20 per cent. W 2: 
the U.K. Preferential Tariff. 

The following duties, according to recent decisions are Jeviable on 
goods imported into New Zealand :— 

Lighting protectors. switchboards, wall terminal blocks, micro-tele- 
phones and telephone head receivers and breast transmitters 30 per cent. 
(British goods 20 per cent.). magneto brackets for oil engines 20 pet cent 
(British goods free). With regard to sets of metallic packings for steam 
engines, metal packing rings are duty free, but metal rings with spon 
packing boxes and brass necked rings pay 30 per cent. (British goods 2 
percent). |“ Delco ” lighting, starting and ignition apparatus for motor 
cars (consisting of electric battery, dynamo and switch) can be 1mp? 7 
free if attached to chassis, but if imported separately, the parts are class 
fied separately. | j 

It has been decided that for the purposes of the F rench im port udi 
electric lamp brackets fixed on cables, for chains of light are clash 
under “ electro technical apparatus " (No. 524 bis) The electric cables 
arc dutiable separately. S 

U.S.A. Tariffi—It has been announced that the p 
Attorney-General has decided that the clause in the new]tan 
allowing a 5 per cent. preference to goods imported in American 
ships violates treaty obligations, and is, therefore, inoperative. 

Electro-Harmonic Society.—A smoking concert will be held at i 
Holborn Restaurant this (Friday) evening at 8 o'clock, Mr. Edwa 
Manville will preside. 


Government to enforce that the system at Hull be efficiently maintained 
in keeping with the telephone system of the country. 


I 
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Canada.—Medicine Hat (Alberta) Municipality recently decided 
to invite alternative tenders for a 1,500 kw. and 2,000 kw. generating 


set. 
Megantic (Que.) Municipality are inviting tenders for the construction 


of a concrete dam in connection with hydro-electric works. 


India.—The opening ceremony of the Nagpur Electric Light & 
Power Co. was performed on Nov. 12 by Sir Benjamin Robertson, 


Chief Commissioner. 


South Africa.—It is stated that a proposal is before Johannesburg 
Corporation Council for the purchase of at least, 15 additional tram- 
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cars. 
The ** British and South African Export Gazette " says Graaff Reinet, 


(Cape Province) Council is borrowing £40,200 for a scheme involving 
water supply, electric lighting and other works. 
Cradock (Cape Province) Corporation has decided to spend £10,000 on 


electric lighting. 
All the machinery plant at the Capetown Municipal electric works is of 


British make. n 
Contracts for the supply of electric lighting plant and material for the 


Prince Albert (Cape Province) electric lighting scheme will shortly be on 


Australian CU 
or tele- 


offer. 
FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate" says the con- 


Moia) has commenced construction work, and it will not be long 
before electricity supply will be available. 

The directors of the electric light company of Rio Gallegos have signed 
a contract with a Buenos Ayres firm for the supply and erection of all the 
plant, &c. The station is to be working within seven months. The 


total cost js estimated at £4.700. 
The Sociedad Anonima de Luz Electrica y Fuerza Motriz de Parga- 


pany will increase its capital to one million dollars and construct an 


The first section of the electric tramways in the city of Santa Fe is 
expected to be ready by the end of February. Pending the completion 
of the company's power house, current will be taken from the municipal 
power station. 

A provisional contract has been entered into between the National 


Government and the Compania Alemana Transatlantica de Electricidad under the 


Exhibition.—The third annual mining exhibition. en 
auspices of the Chemical. Metallurgical and Mining Society of Sout 
Africa, will be held in Johannesburg for about a fortnight during 
April next. od 

The exhibition will include chemical, metallurgical and mining apP 
ratus, models, plans, &c., of mines, works, plants, machinery and appe 


Buenos Ayres. The Mayor has been asked to pass the draft contract 
to his electric lighting department for report before it is sent to Congress, 
La Paz municipality recently invited tenders for the equipment of 


electricity works. — " 
Some of the municipal authorities in Rosario are not in favour of the 
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ratus; safety, rescue and ambulance apparatus, &c. Commercial firms 
will be charged from ôs. to 10s. per square foot for spaces for exhibits. 
Particulars may be obtained from the secretary, Mr. F. Rowland, S. 
African School of Mines'and Technology-building, Eloff- street, Johannes- 


burg. 
Unemployment Insurance.—The umpire has decided that contri- 
butions are not payable in respect of workmen employed by a firm of 
mica merchants and manufacturers of micanite and insulating 
materials, and engaged wholly or mainly in working in mica or 
micanite. 

Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during Nov- 
ember, 1913, and (5) during the current year from Jan. 1 to Nov. 30, 
with the increases or decreases compared with the corresponding 
periods of 1912 :— 

Electrical machinery (a) £100,744 (decrease £7,945), (b) £1,223,501 (in- 
crease £167,320): telegraph and telephone cables (a) other than sub- 
marine £1,782 (decrease £12,107), (6) submarine £34 (decrease £6,440), 
other than submarine £54,553 (decrease £217,078); telegraph and tele- 
phone apparatus (a) £14,840 (decrease £9,127), (b) £229,634 (increase 
£32,311); other electrical wires and cables, rubber insulated (a) £36,799 
(increase £28,538), (b) £345,559 (increase £264,542); with other insula- 
tions (a) £6,840 (increase £4,174). (6) £67,478 (increase £14,630); carbons 
(a) £17,231 (increase £4,203), (b) £147,196 (increase £16,292); glow 
lamps (a) £26,706 (increase £2,262), (b) £172,036 (decrease £94,378) ; arc 
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crease £2,241); parts of arc lamps and searchlights (other than carbons ) 


(a) £10,734 TOTAA £2,429), (b) £103,814 (decrease £7,475) ; primary and ` 


secondary batteries (a) £14,005 (increase £6,398), (b) £77,995 (increase 
£17,842). Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (a) £153,990 (increase £10,007), (b) £1,431,771 (in- 


crease £111,589). 


Exports.—The exports of electrical machinery, material, &c., (a) 


during November, 1913, and (b) during the current year from Jan. 1 
to Nov. 30, and the increases and decreases compared with the corre. 
sponding periods of 1912, are as follows :— 

Electrical machinery (a) £204,064 (increase £18,143), (6) £2,076,092 (in- 
crease £295,260) ; telegraph and telephone cables (a) submarine £631,251 
(increase £625,915), other than submarine £78,825 (increase £46,099), 
(b) submarine £1,823,840 (increase £722,838), other than submarine 
£658,014 (increase £257,259); telegraph and telephone apparatus (a) 
£18,626 (decrease £7,855), (b) £270,490 (increase £26,453); other elec- 
trical wires and cables, rubber insulated (a) £41,523 (decrease £4,825), 
(b) £389.190 (decrease £50,161): with other insulation (a) £44,621 (de- 


crease £14,577), (b) £512,740 (decrease £128,405) ; carbons (a) £475 (de- x 


crease £174), (b) £9,324 (decrease £1,308); glow lamps (a) £13,200 (in- 
crease £2,721), (b) £139,402 (decrease £23.809) ; arc lamps and search- 
lights, (a) £2,181 (increase £985), (5) £11,451 (decrease £3,421); parts of 
arc lampes and searchlights (other than carbons) (a) £8,870 (increase £7,478) 
(5) £48,276 (increase £30,625), primary and secondary batteries (a) £14,012 
(decrease £19,183), (b) £214,957 (increase £14,472). Total of electrical 
goods and apparatus, other then machinery and uninsulated wire, (a) 


lamps and electric searchlights (a) £205 (increase £108), (b) £3,448 (in- | £937,055 (increase £632,646), (6) £5,058,207 (increaso £1,008,449) 
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Turbo-Alternators, Surface Condensing Plant, &c. 
CARLISLE Corporation invite tenders for the supply. delivery 


and erection of two 1,250 kw. high-pressure Turbo- Alternators 
(impulse type turbines), two sets of Surface Condensing Plant, 
two 600 kw. Rotary Converters and h.t. Switchgear. Specifica- 
tion and general conditions and forms of tender may be obtained 
from the city electrical engineer, Mr. Fredk. W. Purse, Elec- 
tricity Offices, Victoria-viaduct, Carlisle, to whom tenders are 
to be sent by 9 a.m. Wednesday, Dec. 31. See also an adverlise- 


ent. 
Tramcars and Electrical Equipments. 
WiGAN Corporation invite tenders for the supply and delivery 
of Six Double-Truck Tramcar Bodies. with Top Covers, Six 


"^ Trucks and Six Complete Electrical Equipments. Copies of 


specifications, &c.. from the tramways engineer, Mr. Jas. Slevin, 
Bradford-place, Wigan, and tenders to the town clerk, Mr. 
Wm. Hy. Tyrer, by Monday Dec. 22. See also an advertisement. 


High-Tension Cable, Transformer and Switchgear. 
The Electricity Committee of WiaGaAN Corporation invite 


tenders for the supply. laying and jointing of h.t. Three-Core 
Paper and Lead-covered Armoured Feeder Cable, Transformer 
and Switchgear. Copies of specification, forms of tender. &c., 
from the borough clectrical engineer. Mr. Jas. Slevin, Bradford- 

[ place, Wigan. Tenders to the town clerk, Mr. Wm. Hy. Tyrer, 
by Monday. Dec. 29. See also an advertisement. i 


Automatic Telephone Switchboards. 
Tenders are invited (by March 18, 1914) for the supply and 


delivery to the PosTMASTER-GENERAL'S DEPARTMENT, NEw 
~ . SovrH WALES. of Seven Automatic Switchboards, with Asso- 
" ciated Equipment. Specifications. &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. Nee alsoan advertise- 


ment. 
Turbo-Generator, Batteries, Rotary Converters, Transformers, &c. 

BnRAprFoRD Corporation invite tenders for the supply and 
erection of a 5,000 kw. Turbo-Generator, Storage Batteries, 
Boosters, and Switch and Regulating Gear, and two 1,500 kw. 
Rotary Converters, Transformers and Switchgear. Copies of 
specifications, &c., may be obtained from the city electrical engi- 
neer and manager, Mr. Thos. Roles. Tenders(by 10 a.m. Friday, 
Dec. 19) to the town clerk, Mr. Frederick Stevens. 


Steam Piping, &c. 


LoNpow County Council invite tenders for the supply of Steam 
Exhaust, Condenser, Feed, &c., Piping, Water Tanks, &c., 
required at the Greenwich generating station. Tenders by 
11 a.m. Tuesday, Dec, 23. 


Water Tube Boilers, Economiser, &c. 


SovTH SHIELDS Corporation invite tenders for supply and erec- 


tion of two Water Tube Boilers (with mountings and fittings, &c.) 
and one Economiser. Copies of speciücation, &c., from the 
borough electrical engineer (Mr. Harry S. Ellis); and tenders 
to the town clerk (Mr. J. Moore Hayton) by noon Dec. 13. 
Lecu Corporation require tenders by noon Dec. 19 for supply 
and erection of Water-tube Boiler with mechanical stoker, forced 
draught plant, air heater, &c. Specification, &c., from the 


Borough Electrical Engineer. 


Transforming and Converting Plant, &c. 
The Council of the Metropolitan borough of SHOREDITCH 


invite tenders for Sub-station Plant, comprising Transforming 
and Converting Plant, together with the necessary Starting 
Apparatus and Connections. General conditions, specifications, 
&c., from the chief engineer (Mr. C. Newton Russell), Coronet- 
street, Shoreditch, N. Tenders to the Town Clerk, Town Hall, 


Old-street, London, N., by noon Dec. 16. 


Motor Converters or Rotary Converters and Static Transformers. 
MANCHESTER Electricity Committee require tenders by 10 a.m. 
Dec. 19 for supply and erection of Motor Converters or Rotary 
Converters with Static Transformers (four 1,000/1.250 kw., one 
1,000 kw. and two 650/800 kw. sets). Specifications, &c., from 
Mr. F. E. Hughes, Town Hall, Manchester. 


Metal Filament Lamps, &c. 


MANCHESTER Tramways Committee require tenders by 10 a. m. 
Dec. 16 for Metal Filament Lamps, Metal Fittings. &c. Speci- 
fication, &c., from Mr. J. M. McElroy, 55, Piccadilly, Man- 


chester. 


Tramway Rails, &c. 
CARDIFF Corporation require tenders by Dec. 16 for the manu- 


facture and supply of 500 tons of Steel-grooved Girder Rails and 
23 tons of Steel Fishplates. Specification, &c.. from the City 


Engineer. f 


Wiring and Fittings. 
Worksop Guardians require tenders by Dec. 15 for the 
e Electric Lighting of the workhouse (123 lamps). Specifications, 


&c., from the Clerk. 


Cables, Wiring, &c. 
WOLVERHAMPTON Guardians want tenders by first post Dec. 


18 for the supply and laying of Underground Cables, Re-wiring 
Lamp Standards, &c., at the workhouse. Specification, &c., 


from the Clerk. j 
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= TENDERS RECEIVED AND ACCEPTED. = 
TELA PATH APP OE TTNA TIAMANA TTAN TUTIT A 


LoxpoN County CovNcrL— The Council have accepted the 
tender of Cammell, Laird & Co. for supply of 100 axle forgins. 
54 in. diameter, at £2. 1s. 9d. each. less 24 per cent. (There were 10 
tenders. varving from £2. 0s. 6d. net to £3. 2s. 6d., less 2] per cent. each. 
and one tender at 19s. per cwt., less 24 per cent. Chief Tramway 


Officer's estimate, £210.) 

KEIGHLEY.—The Council have accepted the tender of the Ceders 
Electric Traction Co. (Ltd.) for the supply and erection of the over. 
head equipment of the Oakworth and Eastburn trolley vehicle 
routes. at £023 per mile, and for the supply of four trolley omnibuses 
at £720 each. The length of the two routes is about 67 miles. 


LraNpArr.—- The Llandaff and Dinas Powis Council havo accepted 
the tender of the British Insulated & Helsby Cables for extending 
the electric supply cables to Whitchurch-road, Gabalfa, and to 
Rhubina Garden City at £3,161. Tho work is to be completed in 
fifteen weeks, subject to a penalty of £2 a day. 

WorLvERHAMPTON,—The Corporation have accepted the tender of 
Willans & Robinson (at £13,159) for the supply, delivery and erection 
of a 4,000 kw. turbo-alternator, with condenser and steam and water 
pipes; and that of A, Reyrolle & Co. (at £650) for the suppl; of 
switchgear. | | 

STEPNEY (LONDON).—The following tenders have been received 
by the Borough Council for the supply of switchgear :— 

A. Revrolle & Co. (accepted) £6,275: Johnson & Phillips. £6,650; 
Switchgear & Cowans £6,732; British Westinghouse Co. £7,012; and 
British Thomson. Houston Co. £7,200. 

Bnapronp.—The Council have accepted the following tenders :— 

Whitehead & Poole. supply and erection of an electrically driven revoly- 
ing sewage screen, with reducing gear and motor complete, £288; Thos. 
Perry & Co, extending heating apparatus at Leeds-road tramway offices 
£256. 155. ; G. A. Rtcinthal & Boydell, wiring Technical college, £539. 75.6. 

PrLvMovrH.—Thc Electricity and Street Lighting Committee re- 
ceived 11 tenders for the supply of switchboard panels and it has been 
decided to conditionally accept the lowest tender (that of Johnson & 
Philips) at £581. , 

Watrorp.—The tender of the Electric Construction Co (at 
£52. 10s.) has been accepted by the Council for the supply of a new 
feeder panel. 

WESTMINSTER. —The City Council have accepted the tender of 
Speedy, Eynon & Co. for rewiring and re-arranging the electric lighis 
at the Buckingham Palace-road library. 

WarsaALL—The Council have accepted the following tenders: 

General Electric Co., sub-station gear £41. 10s. ; C. Robson & Cou 
combined clectrie track grinder and drilling machine (titted with 3.7 
motor suitable for traction circuit, starter, &c.), £80. 


Gas-Driven Electric Plant. 
d Dursan (Natal) Corporation require tenders for the supply 


and erection of Gas-Electrie Plant. Tenders by 11 a.m. Jan. 7 
to the Town Clerk. Specification may be obtained at the office 


of the Borough Electrical Engineer. 


Copper Bonds and Accessories. 
The AGENT-GENERAL FOR VICTORIA is prepared to receive 


tenders for Copper Bonds and Accessories for use in connection 
with the electrification of the Melbourne Suburban Railways 
(approximately 300 miles single track). Specification and form 
of tender from the Agent-General, and additional information 
may be obtained from the consulting engineers (Messrs. Merz & 
McLellan), 32, Victoria-street, Westminster, S.W. Tenders, 
addressed to the Agent-General, must be delivered at his office, 
Melbourne- place, Strand, W.C., by noon Monday, Dec. 22. 


tu 


Electric Railway Material. | 
The Agent-General for Victoria is prepared to receive tenders 
for Track Feed Boxes (including Signal Transformers, Switch- 
gear and Accessories). Track Resistances, Impedance Bonds, 
Track Relays and Relay Boxes, for use in connection with the 
signalling on the MELBOURNE Suburban Railways. Specifica- 
tions and forms of tender from the Agent-General, Melbourne- 
place, Strand, London, W.C., and further information from 
the consulting engineers, Messrs. Merz & McLellan, 32, Victoria- 
street, S.W. Tenders to the Agent-General by noon, Dec. 22. 


Alternator and Accessories. 
The VicroRiAN RAILWAYS COMMISSIONERS want tenders by 


ll am. Jan. 28 for supply of a 125 kv.a. Three-phase Alter- 
nator and Accessories. Tenders to the Secretary, Spencer- 
street, Melbourne, from whom specifications, &c, may be 


obtained. 


Electricity Supply. 
The Public Works Department of the Uganda Protectorate, 


Entebbe, will receive tenders, until Dec. 31, for & concession 
for the supply of Electric Light and Power to the town of 
KAMPALA and a 10-mile radius therefrom. The concession is for 
10 years, renewable for a further 15 years, at the expiration of 
which the Government would have the option of purchase. 
Current for private consumption, and possibly also for street 
lighting and officials’ quarters will be required. A draft agree- 
ment, &c,, may be seen at 73, Basinghall-st., London, E.C. 


The Municipality of DARDANELLES (Turkey) require tenders 
"by 2 p.m. Jan. 14, for a concession for the installation and 
working of an Electric Lighting Station; £450 deposit required 
with tenders Particulars from the Commission de l'Adjudi- 
cation, Municipalité des Dardanelles, Dardanelles. Conditions 
(in French) may be seen at 73, Basinghall-street, London, E.C. 


Electric Cranes. | 
ANTWERP municipal authorities will receive tenders until 


Jan. 26 for the supply and erection of six Electric Cranes on the 
Bassin canal extension. Tenders to the Burgomaster, Hotel 


" de Ville, Antwerp, where specifications may be obtained. 


Traction Lamps.— Siemens Brothers Dynamo Works have obtained 
a contract for the supply of both * Tantalum " and * Wotan ” drawn 
wire lamps to the Metropolitan Railway Co, for the ensuing 12 months 

Railway Lamps.—The Edison & Swan United Electric Light Co. 
(Ltd.) have secured the important contract for the supply of electric 
lamps to the Caledonian Railway Company. 

Ship Lighting.—We have been informed by the Edison & Swan 
United Electric Light Co. that two battleships (one a Turkish pont 
and the other H.M.S. ** Emperor of India,” belonging to the British 
Admiralty) will be lighted throughout with Royal Ediswan electric 
lamps. The order represents nearly 12,000 lamps. 


Converters. 
JOHANNESBURG (Transvaal) require tenders by noon Jan. 10 


for the supply of six a.c. to d.c. Converters. Specitications, &c., 
from the General Manager, Gas, Electric Supply and Tramways 
Department. President-street. W.. Johannesburg. (The London 
agents are Messrs, E. W. Carling & Co., St. Dunstan's Buildings, 


St. Dunstan's-hill, E.C.) 


Cable, Instruments, Transformers, &c. 
CHRISTCHURCH (N.Z.) Council invite tenders for the supply 


and delivery of electrical material, including Underground and 
Aerial Cable, Testing Instruments, transformers, Meters, Insula- 
tors, &c. Tenders, will be received until Dec. 24 at the Office 
of the High Commissioner for New Zealand, 13, Victoria-street, 
London, N.W., where copies of the specitication and form of 


tender may be secen. 


Coples of the new books mentioned below can be obtained post free from THE kis 
TRICIAN Otices on payment ot the prices indicated in par ntheses, Where an c ary 
added to the number 2) days will elapse b+fore books are supplied. It is only n 


to specify the number when sending remittance, 
142. * Elements of Railroad Engineering.” By W. G. Raymond 
Second edition.. 15s. net. l pod 
143. " Foundry Machinery." By E. Treiber. 3s. 6d. net. 
144. “ Photo Electricity." By H.S. Allen. 7s. 6d. net. 
145. “ Theory of Heat Engines." By W. Inchley. 7s. 6d. net 
146. “ Rays of Positive Electricity," ^ By Sir J. J. Thomson. 5s. net 
147. " Elementary Graphic Statics.” By J. T. Wright. 4» net. 
(0 1H48.* " Pormula: and Tables for the Calculation of Alternate-curreat 
Problems.” By L. Cohen. $3 net (13s.). ` | 


Tramway Construction. 
Tenders will be received until March 13 at the Bureau de la 


Mairie, CaNEa, Crete, for a 50 vears' concession to construct and 
work overhead electric tramways in Canea and adjacent districts 
(Tenders for this concession were invited in June, 1912, and the 
! conditions are the same in the previous case.) Conditions, &c., 
may be seen at the Board of Trade, 73, Basinghall-street, London, 
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COMPANIES' MEETINGS AND REPORTS. 


EN EP 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—At the meeting on Monday 
it was decided to increase the capital from £400,000 to £500,000 by the 
creation of 20,000 six per cent. cumulative preference shares of £5 each. 
The chairman (Mr. J. B. Braithwaite) said that the figures constituted a 
remarkable record of progress during the year. They had rendered their 
supply available in 60 miles of additional streets; 3.486 new consumers 
həd been connected, an increase of 44 per cent. compared with the pre- 
vious year; the power supply had increased by 22 per cent., the total con- 
nections by 29 per cent., the total units sold bv 20 per cent., and the gross 
revenue by 23 per cent, He did not know of any English concern that 
could show progress of a similar character. Important modifications 
had been made in the scale of charges for electricity for power which the 
directors anticipated would lead to a greatly increased demand from 
manufacturers and others. In South Australia they were somewhat 
handicapped by the heavy freight and import duties on various items, 
which in some cases made their costs 30 per cent. (or 40 per cent.) more 
than the same material would cost in this country. There was also the 
higher scale of wages ruling in Australia and. so far as the cost of genera- 
tion was concerned, they were handicapped by the absence of a good 
supply of water for condenring purposes. After dealing with the finan- 
cial position of the company he said that with the increase of their busi- 
ness the comparatively small units of plant that were originally put in 
had to be replaced by units of a larger size, and it was sound finance to 
write those off as they were removed. They were now in course of 
removal, and that item would have to be met during the current year, 
and that was why they had carried the sum of £9,631. 9s. 7d. to a suspense 


account, 


BARCELONA TRACTION, LIGHT-& POWER CO. (LTD.)—The interim 
rcport (issued by the President) states that the company was formed for 
developing hydro-electric power in the north of Spain and the exploita- 
tion of electric light and power business in the Province of Cataluña and 
surrounding territory. The company has a capital stock of $30,000,000, 
and at present there is $27,450,000 of ordinary stock outstanding. In 
July, 1913, preference shares were created to the extent of $12,500.000, 
of which $10,000,000 had been sold and the proceeds applied to the 
development of the company. For carrying out its programme in Spain 
the Ebro Irrigation & Power Co. (Ltd.) was formed with a capital of 
$2,500,000, which was entirely owned by the Barcelona Company. The 
Ebro Irrigation & Power Co. had been legally protocolised in Spain, and 
was authorised to carry on business in that country. The Ebro Company 
had acquired the rights of the Saltos del Segre Co. and had also acquired 
the concessions of Don Domingo Sert Badia for utilising the waters of the 
Rio Noguera Pallaresa. Those rights had been vested in the Ebro Com- 
pany. On Sept. 30 last the various companies controlled by the Ebro 
Company had the following business connected and under contract : 
Barcelona Company, 30,432 contracts for 78.164 H.P. ; subsidiary com- 
panies, 15,079 contracts for 19,600 n.P. ; Tibidabo, 4.607 contracts for 
5,569 H.P.; total, 50.118 contracts for 103,333 H.P. (or 75,053 kw.), and 
it was estimated that there were at least an additional 50,000 H.P. that 
could be contracted for as soon as the company is ready to supply power. 
The above figures do not include the power which will be supplied to the 
‘Tramways Company (estimated at 4,000 H.P. in 1914) or that required 
for the operation of the Ferrocarriles de Cataluña (estimated at 3,000 n.p. ). 
The Ebro Company had also an important contract with the Sociedad 
Iberica del Azoe for the supply of 75.000 H.P., of which 25.000 n.r. would 
be supplied in 1915 and the remainder in 1918 upon the completion of the 
Ebro installation at Fayon. The Ebro Company should have at its 
disposal in 1914 for distribution the following amounts of power: Steam 
station, 60,000,000 kw.-hours; Neros, Pobla and Talarn stations, 
115,000,000 kw.-hours; total, 175,000.000 kw.-hours. The estimates 
of net revenue from operation from 1914 to 1917 are as follows: 1314, 
£546,000; 1915, £743.000; 1916, £1,050,000; 1917. £1.257,000. On 
account of the many unavoidable delays, due to the difliculty of getting 
the work started in Spain and securing the necessary permission and 
approval of plans from the various authorities and departments of the 
Government, to the time occupied in the expropriation of lands, and to 
the difficulties of transportation for machinery and materials, the works 
in Spain are taking a longer time to carry out than was tirst contemplated, 
and consequently it is stated that the earnings formerly estimated for 
1914 will not be fully realised. 


BLACKPOOL, ST. ANNES & LYTHAM TRAMWAYS.—Tho report states 
that the traffic receipts show a very considerable increase. The trustees 
for the debenture holders intend to pay 21 per cent. interest on account 
of the arrears of interest due on the debenture stuck. The net balance of 
revenue was £5,056, and after payment of debenture interest and 
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£1,500 to sinking fund the balance to debit of profit and loss account 
is £34,103. 

BULLERS (LTD.) —The report of the directors for the year ended July 
31 states that the general business of the company has largely developed 
and the volume has exceeded any former vear. The profits, however, 
have again been affected by a further increase in the prices of raw mate- 
rial, bv labour unrest and rises in cost of transport. Further considerable 
extensions have been completed at the works to enable the output to 
meet the demand, and an additional factory in the Potteries has been 
acquired and equipped. The accounts, after paying directors’ fees and 
managing directors! salaries, show a profit of £17,560. 8s. 5d., which with 
£498. 4s. 2d. brought forward, makes £18,058. 12s. 7d. The directors 
recommend that a dividend of 5 per cent. be paid on the ordinary shares. 
The interest on the preference shares (£7,500) has been paid, leaving 
£3.058. 12s. 7d. to be disposed of as follows: £1,500 to be set aside for 
new machinery required at Tipton, £1,000 to be added to reserve, and to 


! 


carry forward £558. 12s, 7d. 

BURMAH ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)-At thc mecting 
on Friday, Mr. D. €. Ellis, who presided, stated that the revenue account 
showed by far the best result for a year’s working which had been at- 
tained since the formation of the company. The earnings were £7,575, 
against £3,748, and the improved result was attributable to the increase 
in receipts from both traffic and light and power supply. and to the saving 
in power generation expenses due to the use of the Diesel engine in the 
place of the steam set, Out of the available balance of £7,575. 2s. 6d. 
there had been placed to reserve for depreciation £5,000, against which 
would be dehited the cost of the second Diesel set now on order. The 
balance of £2,575, 2s. 6d. added to £1,333. 3s. Id. brought forward, gave 
an available amount of £3,008. 5s. 7d., out of which it is proposed to pay 
a dividend of 3 per cent. on the preference shares, leaving £908. 5s. 7d. to 
be carried forward. The scheme for the rearrangement of the capital 
would be withdrawn as the directors had decided that under the cir- 
cumstances it would be better to let matters remain as they were for a 
year or two in order that the carning capacity of the system might be 
more definitely ascertained. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The report for 
the year ended Oct. 31 states that the total traftic reccipts for the season 
were £6,492, against £5.204 last season, an increase of £1.288 due to the 
fine summer. The passengers carried were 265,763 against 212,528. 
After deducting tolls pavable to Douglas Head Marine Drive (£1,082 
plus commission of £324) and adding receipts from discounts and trans- 
fers, the total is £5,096, against £4,082. The net. profit is £2,435, against 
£1,733, and with £177 brought forward the disposable balance is £2,612. 
The directors recommend the full dividend on the 7 per cent. non-cumu- 
lative preference and a dividend of 3! per cent. on the ordinary shares, 
abrosbing £2,321, carrying forward £291. 


INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD,)— 
The directors’ report for the vear ended Sept. 30states that the accounts 
show, after provision for doubtful debts, a net profit of £51,551. 9s. 3d. 
Adding £5,904. 1s. 6d. brought forward and deducting £12,500, the pre- 
ference dividend paid in January and July and accrued to Sept. 30. and 
£12.500, the interim ordinary dividend pud in July. there is a disposable 
balance of £32,455. 10s. 9d., which, after providing for the proposed divi- 
dend on the ordinary shares, will leave £7,455. 10s. 94. to carry forward. 
The directors recommend that the payment of the half-yearly dividend of 
5s. per share, or at the rate of 5 per cent. per annum, be made to the pre- 
ference shareholders and that a dividend be paid of 10s. per share on tho 
ordinary shares, tax free, amounting to £25,000, making 73 per cent. for 
the vear, both dividends to be payable on Jan. 1 prox. 

The general business of the company has been fully maintained, bnt 
the price of rubber having fallen considerably during the 12 months under 
review, the difficulty of stocks made with material at a higher price than 
that now ruling has had to be met. The trading of their French factory 
and some of their foreign branches has not made the progress which had 
been anticipated. There has been a considerable falling-off in the 
amount of submarine cable manufactured, but their steamers have been 
well employed. The * Silvertown ©“ returned. from Australia in May, 
and in September laid a cable between England and Denmark. ‘The 
“ Dacia " has been engaged in the repair of an Atlantic cable and in 
work off the coast of Morocco. The ** Buecaneer " has been twice to the 
West Coast of Africa under charter to the French Government. Tho 
works at Silvertown have been efficiently maintained, though one or two 
of the buildings have been effected by the subsidence of the land through 
the draining caused by the excavations for the Albert Docks extension. 
Those who are responsible will, however, be held liable for any damage 
which results. 

The board much regrets to state that the managing director, Mr. 
Robert Kaye Gray, has been obliged through ill-health to resign his posi- 
He has been appointed extraordinary director, so that the business 


tion, | 
His brothers, Mr. C. H. Gray 


will still receive the bencfit of his advice. 
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and Mr. W. E. Gray, have been appointed managing directors. 
Nigel Hanbury has been appointed a director of the company. 


MANX ELECTRIC RAILWAY CO. (LTD.)— The gross receipts for the year 
ended Sept. 30 amounted to £40,160, and the gross ex penditure to £18,740, 
leaving £21,419. With £920 brought forward the amount available is 
£29,340. It is proposed to pay a preference share dividend in respect of 
the vear (£3,580), to reserve £2,000 for specials renewals; and pay a divi- 
dend of 2 per cent. on ordinary shares (£2.000). leaving £2,179 to be car- 
ried forward. "The fine summer weather had the result of increasing the 
passenger receipts by £6,349. Goods and other reccipts show a slight 
decrease. The ratio of working expenses to receipts was 46-66 per cent. 
in 1913, compared with 51-4 per cent. in 1912. The passengers carried 
totalled 704,188, against 574,187. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—During the year ended 
Aug. 31 the directors cancelled the £250,000 six per cent. second debenture 
stock created in 1911 but not issued, and have created instead 5 per cent. 
consolidated debenture stock limited to £500,000, or the amount of the 
issued share capital. £100,000 of such consolidated debenture stock was 
offered for subscription at 934 per cent. in March last, the whole of which 
is now fully paid. The area of surburban districts in Melbourne covercd 
by the company't statutory powers is approximately 74 sq. miles: and 
a supply is now available in 410 miles of streets, an increase of 106 miles 
during the year. 4.875 new consumers were connected, bringing the 
total number to 13,571, an increase of 56 per cent. The power supply 
increased by 28 per cent.; the electric motors now connected being equiva- 
lent to 9.581 H.P.: the total connections (including lamps, motors, heat- 
ing, and other apparatus) increased by 38 per cent., and the tota] 
units sold by 37 per cent. The gross profit from the Melbourne and 
Geelong. undertakings amounted to £77,092. 6s. 11d., compared. with 
£56,271. 13s. Id. for the previous vear. After payment of debenture 
interest and management and gencral ex peness at the London head office, 
and after providing for first debenture stock sinking fund (£2,500), income 
certificate service fund (£1,800) and general reserve (£5,000), placing 
£5,000 to suspense account (to meet cost of writing off sundry items of 
plant at Melbourne), writing off cost of recent issue of consolidated deben- 
ture stock (£5,779. 13s. 7d..) &c., there remains £39,930. 9s. 9d.. to which 
must be added £5,085, 6s. 6d. brought forward, making a total of 
£45,015. 165. 3d. Deducting the dividend on the 7 per cent. first cumu- 
lative preference shares for the half-year ended Feb. 28, 1913, and the 
interim dividend of 4 per cent. on the consolidated ordinary stock paid in 
June. there remains an available balance of £27,765. 16s. 3d., which the 
directors recommend should be applied in paving the dividend on the 
cumulative preference shares for the half-year ended Aug. 31, and a final 
dividend of 6 per cent. (tax free) on the consolidated ordinary stock 
(making 10 per cent. for the yeur), leaving a balance to carry forward of 
£4,515. 16s. 3d. . 

NATIONAL TELEWRITER CO. (LTD.)—At the meeting last week the 
chairman (Sir John Craggs) stated that since the date of the balance sheet 
they had secured a fair amount of new business. That, coupled with the 
fact that a great part of the contracts secured during the year was carried 
forward, satistied him that at present their income balanced the working 
expenditure. The improvement in the profit and loss account of £3.500 
was 3} per cent. on the whole of their preferred ordinary capital issued. 
Where conditions of working were normal the instrument was giving the 
utmost satisfaction, but the conditions they had to mect were not ideal, 
Some of them might be surprised to learn that there were 32 companies 
supplying electricity in London with no less than 36 variations in the 
supply, such as a direct current with a wide range of voltages, alternating 
current with an even greater variation in voltages and. periodicities, all of 
which necessitated the emplovment of additional apparatus of special 
character, Notwithstanding those extrancous difficulties, they were 
going ahead satisfactorily, and had been able to reduce their several types 
of instrument to one standard machine, available for either exchange or 
private line operations. The Walbrook and Charing Cross public ex- 
changes were proceeding satisfactorily, and the Liverpool exchange fore- 
shadowed at the last meeting was now an accomplished fact. ‘There was 
evidence of a considerable demand for public exchange facilities in Liver- 
pool, and it was hoped at an early date that the Liverpool exchange would 
be placed upon a sound commercial footing. when they would turn their 
energies to Manchester and establish an exchange in that city. They 
had for some time had instruments in operations between Liverpool and 
Manchester, which had proved the success of trunk working over that 
Cistance, and when the Manchester exchange was opened, they would 
he in a position to mect the demand for intercommunication by telewriter 
hetween the two cities. The success of the Liverpool Cotton Exchange 
installation had created a lively interest in their system both in Liverpool 
and Manchester. and negotiations were proceeding for the establishment 
of a similar service in Manchester, operated from the Manchester Roval 
Exchange. "They also had hopes of introducing a similar service at one 
of the most important commercial exchanges in the city of London. He 
gave instances of the wide range of usefulness of the telew iter and re- 
ferred with satisfaction to the prolongation of the life of their oldest patent. 


Mr. 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
granted quotations to a further issue of £100.000 first mortgage 41 per 
cen’, sterling bonds of the Toronto Railway Co. and a further issue of 
£125,697 41 per «ent. first mortgage debenture stock of the Urban 


E ectric Supply Co. 
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NEW COMPANIES, STATUTORY RETURN, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 


W. T. CLARKE & CO. (LTD.) (132,534.)—Reg. Dec. 2, capital £2.00 in 
£1 shares (1,000 6 per cent. cumulative preference), to take over the busi- 
ness of a manufacturing electrical engineer and contractor carried on bv 
W. T. Clarke as W. T. Clarke & Co. Private company. First directors 
are W. T. Clarke (managing director) and M. Payne. Reg. offico: 8, New 
Oxford-street, W.C. 

LEONARD W. HOLMES & PARTNERS (LTD.) (132,598.)—Reg. Dec. i, 
capital £1,000 in £1 shares, to take over the business carried on hy L. W. 


Holmes and others, to carry on the business of owners of patents, tech. ' 


nical ad visors, electrical and mechanical engineers, &c. Private company. 
Frist directors are L. W. Holmes, M.I.E.E. (governing director), H. M. 
Harris and P. A. E. Armstrong. Reg. Office: 48, Great Russell-street, W.C 


NORTON GRIFFITHS & CO. (LTD.) (132,382.)—Reg. Nov. 25. capital 
of £100,000 in 50,000 participating preference and 49,500 ordinary shares 
of £1 each, and 10,000 shares of Is. each, to construct, manage, work «nd 
control public works, including railways, tramways, docks, harbours, gas, 
electric light, power supply, &c., in any part of the world. Private com- 


pany. First directors are J. Norton Griffiths, M.P., and others to he 


appointed by the signatories. 


STATUTORY RETURN. 


RAWLINGS BROS. (LTD.)— [n return to Nov. 4 capital is £100,000 in 
£1 shares (30,000 preference and 70,000 ordinary). 20.685 preference and 
38,169 ordinary shares taken up. £58,854 paid. Mortgages and charges, 


£17,935. | 
MORTGAGES AND CHARGES. 


REASON MFG. CO. (LTD.)—A memorandum of satisfaction in full o. 


Jan. 25, 1913. of charge dated July 4, 1912, securing £2,000 and any oth 
moaeys, has been filed. 


CITY NOTES. 

MEMORANDA Lec. 11).—Bank rate 5 per cent. (since O. t. 2. 1913. 
Price of silver, 2634. peroz. Conrols 718—71jxd for money. 71i — 2i 
fur account. Consola Pav Day, Jan. 2; Stock and Sharer Continuati n 
Days, Dec. 27 and Jan. 13. Ticket Days, Dec. 20 and Jan. 14. Pav 
Davs. Dec. 30 and Jan. 15; Mining Shares Carry Over Days, lec. 24 
and Jan. 12. 


AUTOMATI2 TELEPHONE MFO. CO. (LTD.)— The transfer books vill b 
closed from the 17th to 24th inclusive, for preparing the warrants for tbe 
dividend on the 6 per cent. preference shares for the six months end 
Dec. 31. Warrants will be posted on the 31st inst. 


CANADIAN GENERAL ELECTRIC CO. (LTD.)—The directors have dehri 
a quarterly dividend at the rate of 13 per cent. for the three mont}: 1 
Dec. 31, plus a bonus of 1 per cent. (making 8 per cent. for the yan et 
the common. stock 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—Thc transfer boe 
and register of holders of the 5 per cent. first debenture stock and the 
4} per cent. second debenture stock will be closed from the 17th to the 
3ist inst. inclusive. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CC. LTT.) 
The directors have declared an interim dividend for the quartet ended 
Ne pt. 30 last of 23. 61. per share (tax free), payable on Jan. 15 next. E 
share register will be closed from the 7th to the 14th prox., inclusive. 


ELECTRIC SUPPLY CO. OP VICTORIA (LTD.\—This company's trani- 
way and lighting receipts for the three months ended Sept. 30 wer 
£20,702, and expenses were £14,121. 

The debenture transfer books of the com pany will be closed from sth 
to 31st inst., inclusive, for the prepiratio 1 of debenture interest warrant 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—A quarterly interim divi: 
dend, payable Dee. 22, of 2s. a share on the ordinary shares has bet 
declared. 

À 


MANILA ELECTRIC RAILROAD & IIGHTING CORPN. (LTD.)— 
dividend of 1} per cent. has been declared for the quarter ending Dec. 31 


MIDLAND ELECTRIC CORPN. FOR POWER DISTRIBUTION (LTD.)— The 
debenture transfer books will be closed from 18th to 31st inst. inclusive 
for the preparation of debenture interest warrants. 


SAN ANTONIO LAND & IRRIGATION CO. (LTD.)—In the interim re 
port of the directors it is stated that land for four town sites has hen 
acquired and the town of Natalia has already been laid out. streets Com 
structed and water supply and electric lighting system installed. Paracr 
lurs of o her development work are also given. - 


WESTERN TELEGRAPH CO, iL7D.)— The directors have declared the 
first quarterly interim dividend of 3s. per share (tax free) for the year 
ending June 20. 1914, being at the rate of 6 per cent. por annum. The 
transfer books will be closed from Dee. 15 to 20 inclusive, and the d 


e 


| dends will be payable on the 22nd inst. 


NONU dint ea ated Siew C SE ROREM 


, 
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572 775." METAL PRIOES. | ELECTRICAL COMPANIES? SHARE LIST. 


B. Garnham & Sons, 132, Upper Thames-street, London, E.C., quote under 


Messrs. -— J. 
dats Dx. 10 the following as the present basis prices of 
= New MarAts. per lb. f per ton. 5 Last Price | ° Rare 
Solid Drawn Brass Tubss....... . 83d. | Antimony ............... . £2910 0 Divi- NAME. Wed. | PER CENT. ‘Drvpenp 
Solid Drawn Copper Tubss ...... 108d. dj |DEND Deo. 10. | Yntog. Dus. 
RY REN Brazed Copper Tubes ........... Old. Otp METALS. per ton. —,-——— DONEC 
Brazed Brass Tubes ............ 9H. Clean Scrap Copper ........ £58 0 0 
ARGEL Brass Wire ............ rere ^" . | Brazisry Copper Scrap...... £53 10 O 
Roed abes ORTU ee od p Ce NU "s n 9 Electricity Supply. Rin 
ee ( E E eas @eees . 8 ess Cw LL I . 
Copper Wire vis duse eet suec MU. | Old Zinc. eontovcs res e. £16 0 0 10; 5/0 | Bournemouth & Poole Elec. Sup. Ord.... 517 O| Mar, Sept 
. er ton. Hollow Pewter ............ £125 0 O 10; 4/6 - 44 per Cent. Cum. Pref... .. .... 414 9| Feb, Aug 
Copper Sheets... O O | Block Pewter. ...... se tems £75.:0 0 I 10) 90-| Bo: Ber Gent. Cum. second Pref «ce; 514 O Feb, Aug 
eat English Lead .......... .... £1810 O| Gun Metal ................ £54 0 © || St. 4 Do. 4i per Cent. Deb. Stock (red.) . 410 9| Jan, July 
C tavi Speltsr ........ ee ion £21 10 0 | Aluminium...............- £42 0 0 1 Son Pn & Kensington Elec. Sup. Ord.. 3.10 0 M 
Taie ys Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E. quotes under dats xd +Centra) of ahead Su Coal. Guar. Deb. Stck. 45 Mar, To 
t'en aw Dec. 10, the following prices of a e = e - ie Charing Cross ( End HE City) EI. Sup.Co, 5 0 0| feb” Au 
Ue Emi Aluminium Cuttings........ -£66 O Of Old Lead (less 4lbs. cwt. Draft) ele 5 0 Dp DO: -At por ant Prof eens $ 0 Oj|Feb. Aug 
e 4 . 4 per Cent. Deb, tock (red.) . 4 6 6! Jan, July 
Pes. oy Old Brass ........... sso £4010 O| Tea Lead. vest. caus ove £14 15 O 9^| Do. 4p per Cent. Deb. Stock (red.).... 483 f 
Clean Copper Wire ........ £62 0 Oj OldZinc......... ne . £16 0 0 2h | Do. City Undertaking 44% Cum. Pref. 5 9 6] Jan ss uly 
Clean Copper........... . £59 0 OJ Hollow Pewter ............ £139 0 O 2/0 | Chelsea Electric Supply Ord........... 417 6 
Yn Dus Braziery Copper .......... £53 O 0| Shaped Black Pewter ...... £35 0 0 o! Do. Ce Stock (red. 
Ra i 43% 44 per Cent. eae tock ( ).. 413 0] June, Dec 
n att Gun Metal eecsscíoccí920289 t.. £54 0 0 4 95 Chiswick lec. Supp. ad 1st Mort. Db. 5 0 0 re 
TM POSS MI UP : — 6 ey ot London 3 M Dieting Ord.. : : O | Feb, Aug 
VON SEDET 6 ; per Cent. Cum. Pref........... 9 s 
a ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 2| Do. S er Cont Det: Stock (red) 55 400]. July 
ene Genes: 4(9,| Do. 4§ per Cent. 2nd Deb. Stock (red. 4 9 0|jJan, July 
Ds LINE. : Week J- |Inc.ordec,j A. ^oORmOAT. — 5/0 | County of London Elec. Supply Ord. 5 50|Feb, A 
Lv om . ended. : (a) No. xx Amount bin or dec 6/0 | Do. 6 per Cent. Cum. Pref........... 5 0 O| Mar, Sent 
Bec Yon | 44%| Do. 4i per Cent. Deb. Stock (red.).. 4 5 3] Jan, July 
i s | | ; £ nb Do. Second Deb. Stock......-. eeoce 4 9 0 ay, ow 
MT TEE tt: Aberdeen ation 1x Dec. 3 i 1,553 44,078 ] + 2,923 "s Edmundson’ Ej Elec. Corp. Ord.. ecc c(2099 ee une, uly 
Supe Anglo-Argentine ........| p 2 i 58,30 2,662,899 |+ 193.951 6% | Do. 6 per Cent. Cum. Pref... eos... 710 ay, v 
del Ashton-under-Lyne,.....| ,, © 430 16985 |r 1,206 za Do. 6per Cent. Non-Cum. Pref. .... " » 
UP Mq An Corporation ........| >» 6 239 12,474 {+ 1.791 à + Do. 4$ per Cent. Ist Mort. re. m 5 EQ ] y 
tht Pe th Electric Trams, Ltd. „ 3 741 46.946 i+ 3.782 3 Folkestone E aia Ce 6 4 O | April, Oct 
THE ai Ee veervérdesshh-.sp TA- 1,26 46,756 |+ 4,594 2/6 | De. 5 per Ce "P 5 2 6 | Mar, Sept 
T Birmingham Corporation . ” 6 | 12,612 423,745 + 37,557 44%| Do. 4} Ist Deb. Stock (red.) ........ 419 O| Feb, Aug 
lackburn Corporation .. zs 2x i. " 4 Hove tric Lighting Ord..... 5 O O | April, Oct 
Prem pra oet S is 7 2,581 98,957 '+ 5,878 Hte Isle of Wight E. L. & P. Co. Deb. "Stock. . 419 0 
Bournemouth Corporation| „ 3 1,622 77/2298 i+ 9,243 4 Kensington & Enn Ord....... 511 6 Feb, " Aug 
Bradford Corporation ...| ,, : 6| 5,596 214,396 |+ 13,632 69. Do. 6 per Cent. Ist Pref........ ane $14 0 Jan, jus 
Brighton Corporation ...| ,, 7 828 41,521 |+ 2,931 4 Do. 4 per Cent. Deb. Stock (red.).... 4 an 
ax IS B & Carr e » 5 7,517 : + 52, 374 4% enaington & Kngtbg.Co.& Notting Hil: 
Burnley Corporation.....| , 6} 1,566 " oint Station) 4% Deb. Stock (red.) 4 April, Oct 
ü Burton a coco! w 8 28) 10,529 i+ "539 96 ket lec. Power Co. tred. Deb. Stock.. 51 an, July 
ation oeoc ooe iy) 7 1,288 49,125 + 2.106 1 6 London Elec. Sup ly Ord.. e-e*oevoct0í0t*6 1 1 ar, pt 
M m ramwaysCo...| ,, 6 tR68,56) Pi | Es 3/0 po percent | BREL TME Sulis 51 Mar, $ 
porne Rerum — i 6 ' 133 6,885 + 470 4% r Cent. Ist Mort. Deb....... 4 Jan, July 
fiti ation......| Nov. 29| 2.62) 93,763 It 10,255 Metropol an Electric Supply Ord....... 51 April, 
m Cain London Railway .| Dsc. 6); 5,405 238,8)5 '+ 5,103 2/3 | Do. per Cent. Cum. Pref........... 5 an, July 
Mc City & South London Riy. » 6| 283% 135,266 |— 12,93 % Do. per Cent. Deb. Stock Ist Mort.. 1 une, D 
Cork Electric Trams Co.. » 4 ` 48) 24.027 |+ 715 94 Do. 3 per Cent. Mort. Deb. Stock(red.) an, July 
Croydon .............. 4) Nov. 28 1,598 57831] |— 5,705 of Newcastle & District E. L. 4 Mt. Db. i m 
*Derby .. S. Des. 6 923 35.667 |t 3,675 6 Do. 2nd Mort. Deb. E 
Dover Corporation ......| » 6 182 9,274 i+ 198 44°%| Newcastle Elec. Sup. 44% Ist Mt. Db.. 1 Jan, July 
Dublin & Lucan Railway i 5 ' [19 3,353 |— l 596 | North Metro. An Power Sup. 5 Morts.. 1 a 
Dublin United ......... » 5 4,955 265,212 ba 13.653 6% | D». 6'5 0 tn. Pst. SU riui ret 1 April Oct. 
Dundee ration ....| , 3 1,307 33,373 '+ 3.016 6/0 | Notting Hill E. L Co. 6% Non. Eom Fret 1 M 
East Han NCH s... Sy 6 1,036 36,646 |— 1,960 3/0 | Oxford Electric Ord............. ce s 8 March 
thesessossssssossoee| o» 6 ` 269 10,385 + 1,796 2/6| Do. 5perCent Cum. Pref. .....,... 13 Mar. Sep? 
a Exeter Corporation .....| ,, 5; 12,634 |+ 633 4% Do, 4% Deb. tock.. Se va ds 10 E 
tei Glasgow Corporation ...| „ . 6, 20,75) 548,664 |+ 22,179 5/0 St. James es! & Pall Mall Elec. Ord........ 1 Feb, Aug 
" - Glossop Trams eoeeeconee 45 6 11 6,334 + 595 3/6 Do. 7 per Cent. Pref.... re oe 0 Feb, Aug 
Gloucester Corpn. .......| 4, 3 284 . és 34%} Do. 3f per Cent. Deb. Stock jac en 2 Jan, July 
j Gt. Northern & City Riy.. - ; js v 4| 4/41 | South London Electric Supply Ord... 15 April 
t] *Hallfax Corporation.....| ,, 2, 1,96) 75,753 |+ 2,841 5% | Do. 5% Ist Mort. Stock (red.)........ 0 vi 
H Elec. Trams Co. » 4 741 js so South Metro. Elsc. Lt. & wer Co. “Ora : Feb, Aug 
ong eesoseepee .» =. © , $10,943 $519,617 |— $895 0/82 | Do. l per Cent. Ist Pref. ve 2 Feb, Au 
Huddersfield Corpn. .....| ^, 6| 2,02) 72233 |+ 4.749 44%| Do. Ist Deb. Stock (red.)........ 13 April, 
ra. Hull POM MD is ci gee » 6| 3,202 113,188 |+ 6,263 .. | Urban Electric SUP Ore: panes és ead à April, Oct 
ES Ilford District Council .. « © 464 1636) |— 837 5 o Do. SperCent. Pref............... s 4 April, Oct 
a [ikeston District Council.| , 3| 127 4822 |+ 762 44%| Do. 4 per Cent. Ist Mort. Deb...... 4 April, 
v5 Corporation ....|  ,, 6 375 17,057. i+ 762 95 | Uxbridge & District E.S. Co. S% Db. St 2 Kn 
jos of Thanet Ca ,...-./ 4, 6 29) 3,816 i+ 423 . | Waste Heat & Gas Elec. Gen. Stations. . 5 May, Aug. 
k Corporation . ‘ os es ] Westminster Elec. Sup. Ord............ 4 Mar, Sept 
Kirkcaldy Corporation e oe T T Do. 4j per Cent. Cum. Pref. ........ 7 an, July 
s Lanarkshire Trams Co. . » 4 1,821 | + 82,939 |+ 10,851 v, a 
peer e oo ns venosa] y 2 25 pd MOT + 9,45) 
Leads ratio Ao ,07J 2,9885 |+ 19,220 > 
Lelcester Corporation...) ; 6] 27% | + 137,23) |+ 12.517 Electric Railways and Tramways. 
Leith Corporation ...... is 6 645 | + 22,525 |+ 1,067 p 
us XO pora gon Eel s cip. 05 124 | + 4,833 {+ 26) Bath Elec. Trams Pref. Ord............ - April 
S | Corporatidn ...| Nov. 22! 12,793 | + 616,898 [+ 45,555 Do. 5 per Cent. Cum. Pref........... 8 Jan, July 
e Live l Overhead Riy. .| Dec. 7, 1,618 | + 84944 |+ 6,333 o%| Do. 4¢ Ist Mort. Deb. Stock (red.).... 0 1, Oct 
Llandudao&ColwynBayR.| - Ae 5 10/7 | + 107 l+ 6 Z| B'ham Dist. Power & Trac.4j 1stDob.Stch 2 n, July 
London County Council .| Nov. 26 | 41,687 | + 1,443,121 |+ 25,367 Bristol Tramways ~ parieze Ord....... 1 eb, Aug 
poche p RI: Co.....| Dec. 6| 14,725 | +. b § 223. |+ 97) Do. nm SUE (ic raddvs ss — d NES 
n on Unit (err s. i 5 5,707 | + 37,252 i+ 6,63) || St.| 495, | Do. 4 per vent. Dends........6..6.... eb, Aug 
Lowestoft Corporation ..| |, 6 183 | + 1878 + — 172 British lectrc racione -Ord-NonCa: r June, 
tone. eccc0cí0000*960*96 ce ee ee ee ee ee |(W 9L] oee | MM MN ha OMIM, Whee esr eresreseeesereors oe ee 
Manchester Corporation .| ,, 6| 17363; + 928, 36 634,942 i+ 32,73) Do. 6 per Cent. Cum Pref........... 87 —90 | 6 13 Aug 
Mersey Railway ........| , 6 2119!—~— 103! 49 109,252 |+ 4,599 Do. 7 pər Cent. Non Cum. Pref....... 52-55 16 7 E 
Metropolitan Dist. Rly...| ,, 06, 13,222} + 202; 49 | 636328 |+ 17,945 Do. - d Cent. Perpetual Debs.......) 92 —95 15 5 April, Oct 
Nelson Corporation .....| ,, 6 183 | + 9. 3» 7,034 i+ — 455 6| Do. per Cent. 2nd Deb. Stock......| 77 —8) | 5 12 May, Nov 
Newcastie-on-Tyne Corpn. » 6 49492) | + 421 35 175.922 ‘+ 16,543 Catal: ndon Ordinary Stock........! 61 —65 |4 I b, Aug 
(Mon.) ........ $i 6 762 | + 82. 36 27,821 it 2,335 Do. Gtd. Assented Ord. Stock ......| 81 —83 | 4 46 om 
N ton Corporation|  ,, 5 536 | + 71 | $36 24939 + 1,440 Do. 4 per Cent. Pref. Stock.......... —)5 |5 6 Aug 
Oldham Corporation .. T 7 2151 | + 197 37 82,042 |- 5,957 Do. 4} per Cent. Pref.. ..| 103 —105!4 5 T 
Perth (N.B.) Corporation m 3 153 , + 18 29 9.272. I+ 262 Do. Gtd. Assented Pref. Ord. Stock. .| 81 —83 | 4 16 is 
Perth (W.A.) Elec. Trams. 263 gs " Ai B 2 Do. Deferred Stock.......... eene 6) —65 |3 | Feb 
th Corporation .| , 6 + 1,919! + 272 35 | [84,049 + 6022 Do. Gtd. Assented Df. Ord. Stock.. e| 78 —8) (5 0 M 
Preston Corporation ....| ,, 3 826 | + 85, 36 31915 |+ 2,041 Do. 4 per Cent. Debs.. | 97 —9 3n Feb, Aug 
Rotherhain Corporation .| ,, 3 —10)5|-^  18/ (35 ! 39,594 + 8221 City & South London Riv. $5 per Cent. 
Salford Corporation ..... ,, Uu. 5143. + 185 3o 183,010 + 8,04) Pre f.(1891)..... 9... eere] 96 —93 15 2 0 Aug 
sq deb Pa, 2 3 $17,000 | + $1,705. 43 | $842,311 |+$111,03) Do. (1896)....... —— e| 95 —93 15 2 0 Aug 
Sheffield Corporation vers] oy 240 2334 |+ 230 137. | 2609.991 |+ 22172 ps Mee ehe RISIIIIE S =, 2 : : Aus 
Ram rr de a a ee oe a SM Do. 4 per Gent. Perpetual Debs.......| 89—91 |4 8 0 Nov 
Southend. Corporation ..| ,, 3 674 | + 160] 35 25925 |+ 6.323 Gateshead d & District rams Ord........ 3 —3)5 |7 7 6 - 
Stlyb'dgeeHyde,&c, Jt.B.| ., 6 7J| | - 4| $36 23,732 |+ 522) Hastings & District Elec. Trams O d... 2— 4 |8 0 0}; Mar, Sept 
tock |. T PPP" e oe o ee ee ee e Eos Je iuis Sys Ond D e.. a 7 14 0 M St 
Sunderland Corporation..| ,, 7| 1,333! + 63| 36 524415 , 5,273 mperial Tramways Ord...... e. esee. ae ar, 
Sunderland District ....| ,, 3, o/5!+ 10/| 5 2819 I+ 412 Do. 6 per Cent. Pref. sesssesoseses, Tu 819 0| Mir, Sept 
Swindon POCPoration és. See 3 153 | + 19 | 1135 5,957 + 423 Do. 4% per Cent. Dobe soe ccdacue ue po —771 1519 0 | Jan, July 
Lae T ram. Co. .....| , à 42) | + 53! 23 11,933 4 732 Il. of Thanet E. T. & Lt. 5 per Cent. Pref..; 2}—2% | 415 0 ar, pt 
w allasey Corporation. esol œ» 6, 8,093 | + | 040 | 236 41076 i+ 4,243 Lanarkshire Tramways. Stokes russes ET | 2 E. $ pane RA 
W alial ene TROU ULM TEE ud M Lancs Utd. Trams 5% Prior LianDeb.Stk; 77 —31 | 6 3 6| Jan, July 
West Ham Corporation ..| , 4) 2694! + 235/185 | 92144 + 3,990 London Electric 4% e Deb. Stock........| 92 ca T. a 
Wolverhampton e| p 3, 4052: BL] Do. 4 per Cent. "Pre NELIELI 73 —75 |5 6 8 dj 
Yorkshire W.R. Trams .. 7. 1333+ 78i 49 73.955 + 7. 331 London Cine vans t 4% ist Mt. Db. St = —€3 |6 7 0 x n 
ico M Oa -DM— A Se, aal = « DIOCK.esoceososroroeo —O ee r] t 
(a) Tnese comparisons are wita tna Correspoading period last year, ® Partly electrical, Moeroa BEI 46% Deb. "Stock 82 —36 |5 4 6] Jan, J 
1 Plus 2 days. | r Cent. Db. Stock..........| 85 —89 |512 0 
Do. 5 per Cent. D 


tMinus2days $ Minus 3 days. |j Plus 3 days. 
Metropolitan Railway Consolidated. ex 


BRITISH ELECTRICAL FEDERATION,— Thes traffic recsiptson ths tramways and railways 
owned by the companies included in the British Electrical Federation for the weex ended 

Ies kr mapa pases 41,745). Tne omnibus receipts were £12,155 (increas: 
for the week was 61.67% an RRE rl o © No allowanao has bsen made for accrusd Interest or redemption. — f Ex|Dividend, 
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*RATE 
RENE 3. hi 
. YiBLDED. UR. NAM 
Electric Rail i 
St, ways and Tramways— Cort! 
St. stale den Rly. Surplus Lands Stocks. 58 jar H ii E Ds 
St, Do. 3 per Cent.Preference. . RETETT 79 —80 4 72 : F^.,, Aug Amer. T. Telephones. 
St De 3 per Cent. *“ A" Preference.. 75 —77 | 411 Feb, Do elephn. & Telegh. Cap. St. 124 —12 B s. d, 
m po ays te ete Em oe 77 | 4 1 o ee ME De. Coll. Trust $1,000 4 per Cent. Bids Bor ee Oe 
d e o nv. tt 
St Do. 3| ber Cent "^A " Deb. Stock... B —85 |4 2 6| Jam july Angio-Portug se Tel.5% Ist M 96 —99 |4 o 9| 1m, hu 
St Metropolitan District Railway or. 2 SS 4 6 0 | Jan, july en Telephone s: iX ann aan acres 416 0| Mar, S 
. rst Pref... e. i zx : usan Teleph DK RO pU ues KE = 5 Mis 
St. Do. Assented Ext. Pref. (Int. Guar. by 8] —83 |5 8 6 Ree 2E Monte Video Teles fone M |Bds..| 85 —89 | 5 rT o Augur 
se | 396 | -Do d por Cent Consoltd. Rent-charge 74 —76 | 412 O | New York Teleph Eu ie epee ay 
i nsolt ed elepnone Co. 30 vr. Bnds. eae — a 
Rm m imisgeeeen 8-3 132 be f Ney Yar Facpone C53 Enac| SACA [iu pM e 
BL 69" | Do eda Cant Peto. Deb Bares mes [418 0 Jan. July Do. 6 per Cent. Apsara og $0.0 | Ami; Oe 
St. | 4% | Do. A DIE. go e 18 | e o| ee gare ed e Hd E beu] al cas [2,1 9| April, oc 
1 8id. | Potteries Electric Traction Ord.. eus 92 —94 |4 5 0 | Jan’ uly United Ri 6 Db. Stk. (red.)..| 95 —37 Jan, July 
JE? 3 be oe ec ae |8 o 0| 2n a Inited River Plate Ord. 1 to 270,000....| 6&—6 412 9) Jan, Juy 
sc M De rer Cont Deb, Stock 2.0 A-H |212 0| Feb,” Aug Do 4 Du SERM ULIS 100 =p | 8 11 | Jam” 
St 4%" S Merd lec. Trams & Ltg. 6% Cin. Pre. ee 5 3 6 May, NIE . ed... e. eese sese, | 1003—1028 4 8 0 jan De 
: per nt. Deb. St aL. APRES ° E $ H ; y 
io 4% once DE s Lon. Shares. DUE pit 511 0] Jan, July COL Aber arg Pret. 4i | 
Bt. 69. Do. 6 NGS.esecssosoesranoo ee 99 —101 4 'd es obe Telegraph & Trus o m izj 10 
"E Ed = 0 
=| 6& | Do a Bie CL 1 113) $ 6 0 i gue ce bel Sq RE est rece p Dens 
8|. | Yorkshire (WR) Elec. Trams, Ord... 8? —99 |613 6 A rearing Cables Trost E 220-125] 4 is 6 | eee 
mg 1/6 Do. 6 per Cent. Cum. ES Ord.. eco $1—À oe fune Dec C l EEKE KEK) i 4 15 6 April 
Ax De D pco e ss arch olonial and Foreign Electric 
XP Tom 5 4 $ Jan, "^ July Anal seperti S% Tramway, &e. 
a 4 Anchor Cable Co. 44% Deb Stock Do. 487° Deb. Stock.... *e^cccccos25 4k —k 6 40 dn p 
Aron Electricity Mus Deb Seii 99 —101 1? 0 nn. e Stock... ee coe esie, uen m 0 a ly 
. u Ves ens k — ee e E *e*$.59060€07€ € , 
is: . Do. Ist € Mort, Rip eee ee 7 hm E 7 14 0 A i Auckland Elec. ue E 7 Deb. ( (sd. Sa ies 5 l ? a 
] Automatic Telephone Mfg. Co.6% Cm. Pf.) | 219. ES risbane Elec. Trms. Invest. Ord. E H-n' $15 cm Ju 
| e eor i Won e ien iu E B agr uro LES E MERI 
MN ab Eres | r Cent. Db. Sari o. 0 
5 British Insulated & Helsby C abies Oral?) “el i E Me ed Dos pret Ord. St Rap Bb. Ord té 119 | $13 6 ja 
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CHRISTMAS WEEK NOTICE. 


The issue of THE ELECTRICIAN next week will be published on 
Wednesday, and it is important that corrections and new copy for 
advertisements and all Editorial and Publishing matter for that issue 
should reach us not later than FIRST POST TUESDAY MORNING. 
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NOTES. 


The Physical Society's 's Exhibition. 

WE think it will be generally agreed that the exhibition 
held by the Physical Society of London last Tuesday was 
an interesting and successful event. This year certain 
experimental demonstrations were given in addition to the 
usual discourses and exhibits, and these afforded an addi- 
tional attraction. As an example, many of the visitors 
were interested to see in actual operation the electric arc 
which has been worked out by Mr. J. F. Forrest and which 
was shown by Prof. J. T. Morris. The electric arc as a 
photometric standard has distinct claims, which it is not 
unlikely that further work will substantiate. Of the 
exhibits shown by manufacturers, perhaps Col. Squier’s 
* wired-wireless " field apparatus and the Heurtley mag- 
nifier, which were shown by Messrs. Muirhead & Co., were 
the most interesting to electrical engineers. This is the 
first time that Col. SeureR’s method has been shown in 
this country. Briefly, it consists in the application of high- 
frequency currents to telephonic purposes on wires, and it 


— ee 


has been used for this purpose successfully over moderate 
distances, such as 30 or 40 miles. Anyone who looked at 
the equipment at the exhibition cannot fail to have been 
struck with the absurdly small power required in comparison 
with a radio-telegraph set, simply because in the one case 
the energy is confined to the wires and in the other case 
it is radiated in all directions. The generator in the present 
instance was merely a small buzzer, and the source of power 
was three dry cells. Apart from this, the advantage of the 
system is that it can be applied to any wire which is already 
in use for ordinary telephonic work, as the frequencies are 
beyond those to which the ear is sensitive. Moreover, 
several frequencies may be used on the same wire at the 
same time. It is merely necessary to introduce a detector 
and to tune the circuit; messages can then be sent in 
Morse. Col. SQUIER has suggested that this system might 
be very useful for military purposes where wires are already 
in existence, as it can be applied with a minimum of trouble. 
—— 

WirH regard to the Heurtley magnifier, this depends 
upon the variation of resistance of two platinum wires 
forming two sides of a Wheatstone bridge, and each of these 
wires is situated over a slit in a tube through which air is 
blown. The movement of the receiving coil, such as 1s 
used in a siphon recorder, is transmitted to these wires 
by silk fibres, and the resulting movernent causes one wire 
to be drawn more out of the stream of air, while the other 
is drawn more into it. The wires are maintained hot by 
passing a current through them, and thus each movement 
causes a considerable variation of resistance. In actual 
operation the movement is barelv visible. We were 
informed that the instrument is capable of receiving 75 
words per minute with 0-7 microampere. Other exhibits 
of interest will be found described elsewhere in the present 
issue, or in later issues, of THE ELECTRICIAN, so that we shal 
not refer to them in detail here. Mention, however, mav 
be made of the greatly improved results obtained with the 
Coblentz thermopile, due simply to attention to small 
details. This instrument, and also resistance coils (due to 
Mr. W. DuppEL.) in which the usual ebonite insulation 
has been replaced by porcelain, were shown by the Cam- 
bridge Scientific Instrument Co. ; Messrs. A. C. Cossor 
exhibited an X-ray tube in which lithium glass was used so 
as to obtain the best utilisation of the rays; Messrs. 
Gambrell Brothers showed a new type of plug for resistance 
boxes, so as to avoid the difficulties so familiar in the usual 
type, and also a galvanometer of ingenious design. Lastly, 
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mention may be made of the condenser radio-telegraphic 
transmitter shown by the Ludgate Wireless Co., which can 
be used directly on continuous-current mains, a type of 
plant for which there is an increasing demand. 
Electric Locomotives. 

THE original communication by Mr. F. LvpaLL on 
* Electric Locomotives," which has recently been pub- 
lished in the “ Journal” of the Institution of Electrical 
Engineers, is one that should be studied by all those who 
are interested either directly or indirectly in the subject of 
traction. On another page ot this issue we have done our 
best to reproduce the most salient parts of this communi- 
cation, but have been obliged almost entirely to confine 
ourselves to giving the very complete list of illustrations 
and data of tvpical designs of locomotive now in use. A 
study of these designs seems to indicate the usual course of 
development, such as has been seen with the motor car. 
The earlier locomotives were more or less steam locomo- 
tives without boilers and fitted with electric motors. while 
the modern machine, both in appearance and arrangement 
of its equipment, differs very considerably from its steam 
counterpart. Moreover, the stage has now been reached 
when the numerous new ideas which must naturally follow 
the introduction of such a departure as the electric loco- 
motive have begun to show their utility or otherwise after 
a fair practical trial. Some of these have not proved their 
worth in practice, while others, after considerable modifi- 
cation, have, perhaps, been given further employment or 
been incorporated in the standard designs. As Mr. LYDALL 
shows, the employment of the electric locomotive will 
probably be limited to the hauling of main-line express 
passenger and goods trains and for shunting. It is true 
he also considers the design of a locomotive for local pas- 
senger work, but the use of such an equipment will, we 
think, be small, at any rate in this country, where the motor 
car seems to be becoming more or less standard practice. 
These questions are all closely bound up with many 
interesting points of design, all of which are discussed bv 
Mr. LvpALL, and render the Paper a valuable résumé of 
present electric locomotive practice. We hope that as a 
result this important subject will receive more attention 
than has recently been the case in this country. 
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IN this connection Mr. LYDALL raises a very important 
point, which we shall no doubt have to refer to again in the 
course of the numerous discussions on railway electrifica- 
tion which are to take place in the new year at the Insti- 
tution of Electrical Engineers. We refer to the outpourings 
of those who may be called the “ damp blanket ” or “ cold 
water "school. This school savs the time is not ripe in this 
country for the electrification of main-line railwavs, and its 
members being mostly high in the profession, this opinion 
is given considerable weight. This, as we have often 
pointed out in other connections, would be very unfortunate, 
even if the attitude were a correct one. But it is not 
correct, because a decision on such a subject cannot be 
arrived at without a very detailed discussion. This, we 
say, knowing full well that the advantage we enjoy in this 
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country of cheap fuel and the small disadvantage which we 
possess of little water power, are but factors tending to 
prevent the use of electric traction. If this school, then, 
cannot contribute to this discussion on one side or the other 
it had better follow the historical advice of Brer Rabbit. 


aE 


Our Tramway and Electric Railway Tables. 

WirH this issue of THE ELECTRICIAN we publish those of 
our annual tables which relate to tramways and electric 
railways. These are, for convenience in publication, 
making a rather earlier appearance than usual, though in 
other wavs they remain the same, and relate respectively 
to tramways supplied from power houses also supplying 
energy for other uses, to tramways supplied from purely 
traction power houses and to electric railways no matter 
what the source of supply. Light railways for this purpose are 
classed as tramways. It is obvious to anyone who studies 
these tables carefully that this division is beginning to lose 
much of its significance. That it will continue to do so Is 
scarcely to be doubted. As it is, though there are still many 
undertakings which are definitely supplied from either à 
“ combined " or a “ separate ” power house (this is à much 
smaller class), there are others whose position in one or other 
of the tables is a little doubtful. Perhaps the most interest: 
ing of these anomalies is the Guernsey Electric Railway. 
This is supplied on Christmas Day, bank holidays and other 
similar feasts from its own traction power house. It 
therefore, should inhabit Table V. On ordinary working 
days, however, it is supplied from the supply Po 
power house, and should, therefore, be in Table IV. The 
metaphysician may decide why it is where it 1s. ie 
rather less marked anomaly is exemplified by a number ° 
undertakings near Portsmouth. These are supplied by 
undertaking known as the Gosport & Alverstoke Electre 
Lighting Co., and receive their energy from a power hous 
which also supplies other users. They, therefore. appear? 
Table IV., though this table was originally evidently r 
tended for undertakings which owned both suppl di 
traction networks, while in this case the tramways purchase 
from another company. In all essentials these tables x 
very much alike, and we hope that in time those in Table | 
will gradually disappear into Table IV. ; and it will aot 
be long, we imagine, before the 5 miles of horse tramways 
worked by the London County Council no longer make their 
appearance. 


supply for 
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THE weirdness of our present methods of 
electric traction is well exemplified by a reference to 
VI. The vast majority of the undertakings contà 
therein are in the neighbourhood of London or other ae 
towns, where ample supply facilities exist, and vet only an 
the London, Brighton & South Coast Railway and the Nort 
Eastern Railway, buy their supply rather than generate 
their own. We need not repeat our views on the js! 
headedness of the latter policy. As regards general m. 
progress, as deducible from these tables, it may be state 
that matters are satisfactory. Two new undertaking 
make their appearance, one in Table IV. a 
(this is already working), and one in Table VI. (t" 
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to the position and construction of buildings where celluloid is: 
stored, prevention of smoking, &c., and the methods of hand- 
ling celluloid in packing, cutting, &c. Special regulations are 
laid down for the storage and handling of cinematograph films. 


United States Electrical Products.—The “ Board of Trade 
Journal" contains a summary issued by the Bureau of the 
Census of the United States Department of Commerce dealing 
with the final statistics of the census of the electrical industry 
in the United States in 1909. 

It is stated that in 1909 there were 1,009 establishments making elec- 
trical machinery, apparatus and supplies (exclusive of poles, glass and 
porcelain ware and bare wire). The capital of these establishments was 
£53,569,000, and the value of their products was £44,262,000. Amongst 
the electrical machinery, &c., produced were 16,791 dynamos (value 
£2,616,000), 76,729 transformers (£1,760,000), switchboards (£1,194,000), 
504,030 motors (2,733,418 H.r., value £6,417,000), 34,333,531 primary 
batteries (£1,062,000), 123,985 arc lamps (£341,000) (decrease 21-6 per 


London & South-Western Railway), which will be working 
before the next edition of the tables is published. We 
had hoped to get similar details of the electrification 
scheme of the London & North-Western Railway which 
it is also stated will be running by the end of 1914, 
but these are not yet available. Rail-less traction schemes 
have been inaugurated in one or two places as extensions to 
existing undertakings, and further powers are being asked 
for, but the outstanding feature of present traction progress 
is the many cases where motor "buses are being used to sup- 
plement the tramway service. We have recently expressed 
our views on this development and need not return to it 


here. 
insulated wire and cables (£10,325,000). 


During the decade ended 1909 there were increases of 59-5 per cent. in 
the number and 143 percent. in the capacity of dynamos produced.. 
Motors installed were 388,854 (= 4,817,140 H.P.), compared with 16,891 


(== 492,936 H.P.) in 1899. 

An Electrical Gas Meter.—According to the “ Electrical 
World,” an electrically operated device for measuring gas, and 
having a capacity of 100,000 cubic ft. per hour, is being used by the 
Citizen’s Gas & Electric Co., of Waterloo, Iowa. The action of 
this meter is dependent on the electrical heating of the gas in 
passing through the measuring chamber. The temperature of the 
gas before and after passing the “ heating grid " is measured by 
two electrical resistance thermometers, which, by means of a 
relay, adjust the grid current so as to maintain a constant difference 
of temperature. This current is thus a measure of the amount of 
gas passing through the grid, and is measured by an ordinary 
watt-hour meter calibrated directly in cubic feet of gas. An 
electrical chart recorder is also installed on the meter panel, and: 


The Strike at Leeds. | 

DuniNG the past week a number of men in the employ 
of the Leeds Corporation have been on strike, and at the 
time of going to press matters seem rather difficult of settle- 
ment, the general result having been a dislocation of business 
and more or less general inconvenience. We understand 
that the strike was the outcome of a combined movement 
for an advance of wages to Corporation workmen, the 
demand being for 2s. extra a week all round. In some cases 
this demand was exceedingly ill-timed, as a 2s. advance had 
been granted so recently as last July. Perhaps the public 
service that has suffered most is the tramways, but though 
at times a very meagre service has been possible, yet partly 
owing to a small number of loyal drivers, and partly to 
volunteers, it has always been possible to maintain 60 
cars in working order, and this number has been increased 
every day. The gas and water supply has also suffered in 
a similar way, the result in the former case being that the 
streets and many public and private bodies were without 
light. At the electricity works the engine drivers and 
stokers, after giving seven days’ notice, left work at the 
expiration of the night shift on the day following the notice, 
leaving the running of plant to be maintained by the officials 
on duty while the tramway staff behaved in similar fashion. 
Since then the staff has been considerably strengthened 
by volunteers from the University and from engineering 


meter has been tested by the Pitot tube method, and found. 
satisfactory under varying pressures and temperatures. 


Death from a Bell Wire.—The account of the following 
accident, which appeared in the ** Engineer," should be a warn- 


ing to the very amateur electrician :— 

An accident which caused the death of a well-known professional man 
happened recently in Milan. The gentleman was in his bath-room when: 
a cry was heard, and his wife, entering, found him upright in the bath 
motionless and with his hand clasped round the fall of the electric bell, 
which hung from the ceiling. "Thinking he had fainted, she ran to him, 
but on touching him received a severe shock. She had, however, uncon- 
sciously, broken away her husband's grip on the bell-pull, and the ser- 
vants,who had followed immediately to find the master of the house already 
dead were not affected bv the current, and concluded that the accident 
was due to apoplexy. The wife, however, insisted at the medical inquiry 
on the shock felt when first touching the body of her husband. In spite 
of some scepticism, electric experts were, therefore, called in, and it was. 
discovered that the winding of the wires was damaged in several places 


cent. compared with 1899) 66,776,997 incandescent lamps (£3,143,000),. 


gives a record of the rate of flow of the gas. The accuracy of this. 


works, so that the supply has been maintained with- 
out the slightest falling off in pressure. Moreover, no 
restriction has been imposed on the consumers, and on 
Friday last the station carried its record load of 13,500 kw., 
a result which, 1t will be agreed, is most satisfactory, both to 
the volunteers and the regular staff. Indeed, it would 
seem that, if the willingness of the volunteers is anything 
to go by, the electricity supply is in no danger, though 
naturally new business is suspended. It is pleasant to 
hear that the efforts of the department have been warmly 
appreciated, and we must congratulate all concerned on 
the success of their efforts at a very critical time. 


er pr S I a nm 


Storage of Celluloid.—The report of the Departmental 
Committee on this subject has just been issued by the Home 
Office. The Committee recommend the registration with the 
local authorities of all shops, warehouses, &c., where more than 


Sewt. of celluloid is stored, and that the local authorities | 


should be responsible for enforcing regulations. They also 
strongly advocate the need for systematic inspection and super- 
vision by the local authorities. The regulations suggested relate 


and that an electric light wire had established a contact with the wire of 
the bell The current for this latter, being at only four volts, is naturally: 
innocuous. That, however, for the lighting. as supplied by the Edison. 
Company to the particular part of Milan concerned, is an alternating 
current a 160 volts. This, though not sufficient to kill the lady, dressed 
as she was in boots and with her feet on the dry wooden floor, had been 
fatal to her husband, whose hand and body were wet, and who was. 
standing in water up to his knees. Under these circumstances a pressure 
of a 100-volts or perhaps even 50 volts would have produced the same. 
effect. In fact, it is not many months since a precisely similar accident 
occurred to a lady in Paris, and in that case the fatal pressure was- 
110 volts. Familiarity with the daily use of electricity has, unfortu- 
nately, bred contempt, and the wires in houses are often taken down and 
roughly nailed up again in some other place by footmen, coachmen and 


gardeners. 


Cable Interruptions and Repairs. 

Date of Interruption. Date of Ropair.. 
Latakia—Palura .................. May 26,1910 ... — 
Scalamova—Samos ............... April 21, 1912 = 
Marmariza—Rhodes............. » April 21, 1912 — 
Poulocondore— Pontianac......... July 5, 1912 — 
Jamaica— Colon ..........— ..... es. June 9, 1913 — 
Singaradja—A mpenan ............ Oct. 5,1915 .. = 
Mole St. Nicolas— Perteuprinoe Oct. 27,1913 ... Dec. 11, 1915 
Cayenne—Salinas .................. Oct. 30,1915 ... —: 
Fort de France— Paramaribo Nov. 12, 1913 ... = 
Kartal—Nagara ....-.... eere Nov. 15,1913 ... z= 
Sitka — Valdez .....—...... oneee Dec. 3, 1913 ... Dec. 18, 1915: 
Cape St. James —Pontianac ...... Dee. 7,1815 ... = 
Paramaribo—Cayenne ............ Dec. 16, 1915 gem 


Chios — Tenedos ...... ......... Dec. 15, 1915 
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. Royal Engineers (T.F.).—Ralph Blair has been appointed 
Second Lieutenant (Supernumerary) in the Scottish Cable 
Signal Company, Scottish Command Signal Companies, Royal 
Engineers (Army Troops). 

Serat. C. H. Macmillan (from the Edinburgh University 
Contingent, Senior Division, Officers’ Training Corps) has been 
appointed Second Lieutenant (Supernumerary) in the Scottish 
Airline Signal Company, Scottish Command Signal Companies, 
Royal Engineers (Army Troops). 

A Weekly Lighting Rate.—The Ely Valley Lighting Co., 
have adopted a system of supplying small consumers with 
light at a fixed weekly rate. They instal free of all charge 
three pendants, each carrying a 16 c.p. lamp. in any three 
rooms, and they supplv current for these lamps at the rate of 9d. 
a week. The consumer is liable for the maintenance and repair 
of the installition unless defe:ts arise from faulty materials or 
workmanship. For consumers who do not desire their supply 
on this svstem a flat rate of 44d. a unit is provided, or'if it is 
for heating. cooking or power purposes a flat rate of 13d. a unit. 


American Railway Electrification.—The Chicago, Milwaukee 
and St. Paul Railway Company is considering the type of equip- 
ment to be employed for the extensive main-l'ne electr fication of 
its railway over the mountains in Montana. It is practically 
certa'n that the overhead trolley svstem will be used. Either the 
14,000-volt, 25-cvcle alternating-current system will be used or 
else the direct-current 2,400-volt system. At first it 1s proposed 
to electrify a division of the railway 113 miles long, extending 
over the Rocky Mountains between Three Forks ard Deer Lodge. 
Mont. This work will be begun early in 1914. Ultimately the 
electrification will be extended to that portion of the main line 
between Harlowton, Mont., and Avery, Idaho, a main-line d'stance 
of 440 miles and, including sidings, a total of 450 miles 
of track. This work will mean an outlay on the part of the 
railway company of about £1,500.000, and the electrical 
construction work will proceed at such a rate that the annual 
expenditure will be about £300,000 or £400,000. 


London Electricity Supply.— The Bill dealing with this 
question which is being promoted bv the County of London 
Electric Supply Co., was filed on Wednesday. Its title is: “a 
Bill to enable the companies supplying electrical energy in the 
administrative County of London and the London County 
Council to enter into agreements for variation of date and 
terms of purchase of the companies’ undertaking." Th:s ade- 
quately describes the objects of the Bill, which is a very short 
one, but its terms are framed to give very full powers to the 
companies. 

The London County Council have just published a return 
giving very complete statistics of electricity supply for the 
London district. The area dealt with coincides roughly 
with that known as Greater London. It includes Gravesend 
and Tilbury as well as Rickmansworth, Walton-on-Thames, 
Weybiidge and also a portion of the Watford rural district. 
The pamphlet contains a list of the local authorities and com- 
panies supplying electricity, the capacity and output of their 
stations, an analysis of their accounts and other misce'laneous 
statistics relating to the price of supply. assessments, &c. All 
the figures given relate to the vear 1911-12. The book is 
published bv P. S. King & Son, Westminster, S.W., at the 
price of Is. 

National Illumination Committee of Great Britain.—A 
provisional committee, formed of representatives of the Illu- 
minating Engineering Society, the Institution of Electrical 
Engineers, the Institution of Gas Engineers and the National 
Physical Laboratory, he'd a meeting on the 29th ult., at which 
arrangements were made for the formation of a National Iilu- 
mination Committee to be constituted according to the statutes 
of the International Illumination. Commission, with the pri- 
mary object of affiliating Great Britain to that Commission. 
The provisional committee recommended that the National 
Committee should consist of five representatives of each of the 
three technical societies. and two representatives of the 
National Physical Laboratory. This. recommendation. has 
been adopted, and the following have been nominated as 


members of the committee : By the Illuminating Engineering 
Society: Mr. Leon Gaster, Mr. F. W. Goodenough, Prof. S. P. 
Thompson, F.R.S., and Mr. A. P. Trotter (this society has not 
vet nominated its fifth representative); by the Institut'on of 
Electrical Engineers: Mr. F. Bailey, Mr. W. Duddell F.R.S., 
Mr. K. Edgcumbe, Mr. Haydn Harrison and Prof. J. T. Mort's ; 
by the Institution of Gas Engineers: Mr. E. Allen, Mr. J. 
Bond, Mr. W. J. A. Butterfield, Dr. H. G. Colman and Mr. 5. 
Watson ; and by the National Physica! Laboratory : Dr. R. T. 
Glazebrook, C.B., F.R.S., and Mr. €. C. Paterson. ` The first 
meeting of this National Committee took place on the 2nd inst., 
when the following were chosen as officers: chairman, Mr. E. 
Allen, of Liverpool; vice-chairman, Mr. W. Dudde!l and 
Mr. A. P. Trotter, both of London; and hon. secretary and 
treasurer, Mr. W. J. A. Butterfield, of London. Great Britain is 
entitled to two de'egates on the Executive Committee of the 
International Illumination Commission, and Dr. H. G. Colman 
and Mr. W. Duddell were accordingly appointed by the com- 
mittee as the delegates from this country. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. Leonard Murphy contributes an article on “ Single-phase 
Power Factor Indicators for Variable Frequency " (p. 454). 

We conclude our account of Dubilier's Wireless Telegraph and Tele- 
phone Apparatus (p. 445). 


We give an abstract of an original communication on “ Electric 
Locomotives " made by Mr. F. Lydall to the Institution of Electrical 
Engineers (p. 438). 

We publish some '* Experiments in Electroculture," made by Mr. 
H. G. Dorsey (p. 442). 

An abstract of an article on ‘‘ The Effect of Heat Treatment on the 
Conductivity of Aluminium," by Dr. H. Gewecke, is given on p. 490. 

Our Leading Article deals with “ The Obligations of Supply 
Authorities " (p. 452). 


We descrite the exhibits at the Physical Society Exhibition held 
on Tuesday last (p. 457). 

Companies’ Meetings and Reports.—Meetings of the India Rubber, 
Gutta Percha & Telegraph Works Co., Buenos Aires Port & City 
Tramways Co, and Melbourne Electric Supply Co. are reported, and the 
directors’ reports of the British Columbia Electric Railway Co. and 
Costa Rica Electric Light & Traction Co. ar» abstracted (p. 469). 


— rn 


OBITUARY. 


Prof. P. V. BEvAN.—We regret to record the death of Prof. 
P. V. Bevan, Professor of Physical Science at the Royal Holloway 
College, Egham. which occurred on Monday last. Prof. Bevan 
carried out a great deal of research work on the anomalous dispersion 
and on the fluoresence of metallic vapours. He was the Recorder 
of Section A at the recent meeting of the British Association at Bir- 
mingham. His early education was obtained abroad. and he came 
to Cambridge in 1896. He was fourth Wrangler in 1899, and was 8 
Fellow of Trinity College from 1902 to 1908, when he came to the 
Royal Holloway College. . 

JouN GLENN.—We regret to learn of the death on Nov. 30 of 
Mr. John Glenn. who had been connected with the Provincial 
Tramways Co. for 40 veais, and was consulting engineer to that 
company and the local tramway companies controlled by it. Mr. 
Glenn, who was 75 years of age. was a brother of Mr. J. Barber 
Glenn, managing director of the Provincial and numerous other 
tramway companies. The immediate cause of death was exhaustion 
and heart failure a fortnight after the amputation of a leg neces: 
sitated by an attack of phlebitis. 


PERSONAL. 


Mr. Travis has been appointed general sales manager of the 
Electrical Apparatus Co, (Ltd.), and will supervise the whole of the 
sales organisation of the company. Mr, Travis’s position at the 
Manchester branch has been taken by Mr. H. A. Bailey. late of the 
Adams Mfg. Co. Mr. H. B. Eccles, late of the Isaria Co., has also 
joined the Manchester office staff as special meter salesman. 
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APPOINTMENTS VACANT AND FILLED. 


Sunderland Corporation require a superintendent to take charge 
of underground e.h.t. and l.t. mains; one with experience of fault 


localisi ng and maintenance upon old rubber draw-in system and 


unbonded lead-sheathed cables on solid system preferred. Salary 
Applications to the engineer and 


£182, rising to £208 per annum. 
manager, Mr. Alfred S. Blackman, Electricity Works. Dunning- 


street, Sunderland. See an advertisement. 

A headmaster is required for the Technical and Science 
Storey Institute. Lancaster. Salary £230. rising to £250 per annum. 
Forms of application and particulars from the Secretary for Educa- 
tion, Town Hall, Lancaster. See an advertisement. 

A large manufacturing firm advertise for an assistant engineer in 
their design department. 

A first class technical assistant is required for estimating depart- 
ment of electrical plant manufacturers, See advertisement. 

A dynamo attendant is wanted at the St. Mary. Islington, In- 
firmary (Hightgate-hill. London, N.); conversant with Willans 
engines and modern direct.current machinery. Wages 35s. per 
week. Applications, on forms to be obtained from the Steward of 
the Infirmary, to be returned at once. See advertisement. 

A working electrician is required for a factory in Suffolk with 
experience in wiring for lighting and power and in the running of 
d.c. motors and generators. See advertisement. 

A test room assistant is required for cable factory in Lancashire. 


See advertisement. 

Two telephone engineers are required for the East. 
tisement. 

Swindon Corporation require an electrical engineer. Salary £120, 
rising to £180 perannum. Forms of application from the Town Clerk 


to whom tenders by Dec. 27. 


Mr. Rolert Jack. M.A, Ph.D., D.Sc., has been appointed to the 
chair of physics at the University of Otago. Dunedin, N.Z. 

The vacancy for a laboratory demonstrator and lecture assistant 
in the electrical engineering and applied physics department at the 
Northampton Polytechnic has been filled by the appointment of 
Mr. E. Barlow, who was trained at the Municipal School of Tech- 


See adver- 


nology, Manchester, and had heen immediately previous to his 


appointment engineer-in-charge at one of the power houses of the 
Kent Electric Power Co. for nearly three years. 


INSTITUTIONS AND SOCIETIES. 


Neweastle Section of the Institution of Electrical Engineers.—The 
fourteenth annual dinner of this section was held at the County 
Hotel, Newcastle, on Tuesday evening. and was very largely at- 
tended. The chair was occupied by Mr. Charles Vernier. chairman 
of the local section. and he was supported by the Lord Mayor of 
Newcastle (Councillor Johnstone Wallace), the Sheriff (Councillor 
Herbert Shaw). Mr. W. Duddell, F.R.S. (President of the Institution). 
Sir C. A. Parsons, Mr. P. V, Hunter. Principal Hadow. Mr. C. Faraday 
Proctor. Mr. W. C. Mountain, Dr. Lachlan Fraser, Mr. J. N. High- 
field. Dr. Wells Patterson. Mr. Claude Palmer and others. 

Mr. P. V. HUNTER, in proposing '* The Commerce and Industries of the 
North East Coast," said that electrical engineers were looking to the 
development of the electrochemical and electrothermal industries for the 
next big advance, and there were already a number of works in the Tyne- 
side district. farexceeding anything else in England, employing 400 work- 
men. He had no doubt that electrochemistry would rank as one of the 
biggest industries as regarded the number of men employed, the out put 


and the number of the preducts. 
Mr. W. De ppe rt, in replving to the toast of ** The Institution of Elec- 


trical Engineers,” said that electrical engineers. and local authorities 
should discover whether the produce of our country could be profitably 
increased by electric stimulation. If the price of energy in the New- 
castle district was going to be maintained, we were going to lead in elec- 
trochemistry and electrometallurgy. We were burning coal and our 
resources. must, therefore, be running out; everything tending to 
increase economy tended to increase the number of vears during which 
the prosperity of this country would last. 

Scottish Section of the Institution of Electrical Engineers.—The 
annual dinner of this local section was held on Thursday. Dec. 11. at 
the Grosvenor Restaurant, Glasgow, Mr. J. A. Robertson being in 
the chair, Those present included: The Earl of Rosebery. K.G., 
Lord Provost Stevenson; Mr.W. Duddell, F. R. S. (president LE. E. ); Dr. 
S. Z. de Ferranti; Mr. J. F. C. Snell; the Rt. Rev. Dr. Campbell. Bishop 
of Glasgow and Galloway; Sir John Ure Primrose. Bart. ; Sir G. T. 
Beatson, K.C.B.; Commander €. R. Acklom. R.N.; Sir Thomas 
Mason; Mr. D. T. Holmes, M.P.; Mr. Harry A. Watt. M.P.; Prof. 


- 
School, 


be adjusted as closely as possible to such needs. 


Cormack; Mr. Walter Dixon, president of the West of Scotland Iron 
and Steel Institute; Mr. James Hamilton, president of the Mining 
Institute of Scotland; Prof. Beare; Prof. Stanfield; Mr. P. F. Rowell; 
and Mr. J. E. Sayers, secretary of the Scottish local section. 

In the course of an amusing reply to the toast of ** The Houses of Parlia- 
ment," proposed by Sir John Primrose, Lord RosEBERY said that he 
failed to see anv connection between the House of Lords and the Institu- 
tion of Electrical Engineers. The former body had long been considered 
a non-conductor, but he understood that the circuit had been established’ 
and the current was now quite to the satisfaction of the principal clec- 
tricians. His Lordship made a suggestion for an electrically operated 
balloting box which would both save time and allow members to be 
elsewhere than in their places in the House of Commons. 

Mr. S. Z. DE FERRANTI, in proposing `“ The Corporation of Glasgow," 
complimented the city on its splendid electrical service. 

During the course of the evening the Chairman presented a gold 
watch to Mr. J. E. Sayers, whois retiring from the position of honorary 
secretary to the Section, a position he has held for the past six years. 

Tramways and Light Railways Association.—The '' Journal" of 
this Association for December contains an abstract of the discussion 
on the Paperon * Urban Passenger Transport." read before the recent. 
conference of the Municipal Tramways Association at SheTield by 
Mr. J. B. Hamilton. "The report of Mr. C. W. Mallins on the ** Con- 


veyance of Goods on Tramway System," is also given. 


The Post Cffice Telegraph and Telephone Society of London.—A. 


meeting of this Society was held last Monday when an address on 


“ Telephone Traffic Statistics " was given by Mr. P. W. H. Maycock. 


Mr. Maycock stated that the number of telephone calls varied 
considerably at different periods of the day. "These variations were 
studied. and the destination and duration of the calls were closely 
analvsed in order that the equipment of the exchanges and the 
underground plant might be carried out in such a way as to meet the 
needs of the traffic. and that, when constructed, the plant might 

In addition. 
traffic statistics were necessary in connection with the determination 
of the numbers of operating staff and their hours of duty. Mr. 
Mavcock produced a series of curves dealing with the complaints and 
faults as an index of the subscribers point of view. the speed and 
accuracy of answering as showing the relative efficiency of the 
operators, and of telephone users, and the adjustment of staff and 


plant to meet times of pressure. 


EDUCATIONAL. 


Imperial College of Science.— The Governors of the Imperial 
College of Science and Technologv have established two new Chairs of 
Chemistry. and have appointed Dr. J. F. Thorpe, F.R.S.. to be 
Professor of Organic Chemistry. and Dr. J. C. Philip to be Professor 


of Physical Chemistry. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Dec. 19th (to-day.) 
Institution OF MECHANICAL ENGINEERS. 

S p.m. Meeting at Storey’s Gate, St. James's Park, London, S.W 
Paper on " Mechanical Engineering Aspects of Road Con- 

struction," by Col. R. E. Crompton, C. B. 

JUNIOR INSTITUTION OF ENGINEERS. 

$ p.m. Meeting at 39, Victoria-street, London, S.W. 
" Continuous Feeding Elevators," by Mr. T. €. Morewood. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

§ pm. Mecting at Great George-street, Westminster, S.W. Paper 
on *' Air Filtration and the Cooling and Ventilation of Electrical 
Machines," by Mr. W. E. Gurry. 

SATURDAY, Dec. 20th. 
JUNIOR INSTITUTION OF ENGINEERS. 

2:30 p.m. Visit to Charing Cross, West. End and City Electricity 
Supply Company's generating station at Stratford, London, E. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at Royal Technical College, Glasgow. 

on“ Electric Winding,” by Mr. J. Gilles pie. 
TUESDAY, Dec. 23rd. s 
IxsriTUTION OF Civi, ENGINEERS. 

p.m. Meeting at Great George-street, Westminster, S.W. 
Further discussion on a Paper on “© Cyclical Changes of Tempera. 
ture in a Gas- Engine Cylinder," by Prof. E. G. Coker and. Mr. 
W. A. Scoble. 


Paper on 


Paper 


THE LONDON ELECTRICAL ENGINEBRS. 
Officer Commanding, Licut.-Col. H. M. LEAF. 
The following orders have been issued for the eurrent week :— 
Monday, December 22nd to Saturday, December 27th.— Headquarters 
will be closed for Technical Instruction, but will be open for tho 


transaction of regimental business. 
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ELECTRIC LOCOMOTIVES.* 


BY F. LYDALL. 


The subject of electric locomotive design does ‘not seem to have 
attracted a great deal of attention in this country in recent years, 
principally because several prominent electrical engineers have fre- 
quently stated that the time is not yet ripe for the electrification of 
main-line railways. These statements were the more remarkable 
and no doubt carried the more weight because they formed the one 
‘solitary point of agreement between two disputants antagonistic 
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traffic is very dense, but on the main lines, where only locomotive? 
can be profitably employed. This development is quite different 
in its origin from that in America, in that it has not come about 
through the force of circumstances, but is almost entirely the result 
of thoroughgoing and extensive studies on the part of the various 
railway authorities into the advantages of electric operation over 
steam operation. In this country local conditions have not forced 
the problem to the front, and the constitution of our railways is not 
such as to facilitate a general examination of the question of main- 
line electrification or the carrying out of experimental installations 
for the purpose of testing theoretical conclusions. Apart from this, 
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Fics. 1 TO 13.— DiaGRAMS or. ELECTRIC LOCOMOTIVES ACTUALLY IN SERVICE. 


inV"everything else. In the United States, and especially in New 
York, local conditions brought to the front the question of designing 
powerful locomotives suitable for hauling heavy passenger trains 
through long tunnels, more particularly the tunnels connecting Man- 
hattan Island with Long Island and the mainland. On the Con- 
tinent of Europe, and more particularly in Germany and Switzer- 
land, there has of recent years been a great development of electric 
traction on railways, not so much on the suburban portions, where 


the low price of fuel for steam locomotives and the absence of water- 
power make the advantage of substituting electricity for stexm much 
more problematical in this country than in other countries where 
coal may cost three times as much as we are accustomed to pay for 
it and where water-power is abundant. In the face of these draw- 
backs, however, railway engineers on more than one. our main lines 
have seriously tac kled the problem, and, in spite of the gloomy 
prognostications of electrical engineers, there now seems to be some 


* Abstract of an original communication accepted by the Institution ; Prospect of extensive electrification schemes being taken in hand, in 


of Electrical Engineers for publication in the © Journal.” 


' which many questions of locomotive design are bound to come up 
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for consideration. The object of this Paper is to bring forward some 
of these considerations, not in order to make any definite ex cathedra 
statements, but to direct attention to them and to the relations 
between them and certain well-known facts of motor design, pro- 
perties of materials and general practice in railway engineering. A 
few details of various locomotives actually in service or in course of 
construction are given in the accompanying table and diagrams. 
This list of locomotives does not pretend to be exhaustive, but it is 
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purpose the principal parts to be renewed and maintained in good 
working order must be easily accessible, easily dismantled and re- 
installed, and must be few or inexpensive, or both. The locomotive 
in service must cause the least possible damage to the track due to 
wear of the rails, must have little tendency to spread the rails due 
to nosing or other causes, must not exceed the dimensions of the 
rolling gauge, and must conform to the limits of total weight and 
weight distribution determined by the strength of bridges and other 
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Fics. 14 To 23.—D1AGRAMS or ELECTRIC LOCOMOTIVES ACTUALLY IN SERVICE. 


intended to give an example of each different class of locomotive, | 


together with some particulars of one of each class. 

The following considerations must certainly be taken into account : 
in deciding on the best design for each case, the weight to be attached 
to each particlar consideration being naturally a matter for in- 
dividual judgment. The design must permit of the first cost of the 
complete locomotive being kept down to a minimum, consistent 
with due attention being paid to considerations of maintenance, 
convenience of handling and other matters mentioned below. The 
design must be such as to lead to a low maintenance cost, for which 


structures. It is highly desirable that the motors should be able to 
exert without injury a torque suflicient to skid the driving wheels 


| en . 
; under any condition of track. A good look-out must be provided 


for the driver, principally of course in front, but preferably also in 
all directions, more particularly in the case of locomotives employed 
regularly or occasionally in shunting work. A full discussion. of 
these five points is given in the Paper, including the following remarks 
on the subject of maintenance costs : 

Precise information as to actual maintenance costs is not very easy 


| to obtain, and even when figures are available they must be used with 
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———————————————M—————— 
"MTS Table I. 
Number..... "Herm 1 | 2 3 | 4 5 6 | 7 ! 8 | "AN 
Name of railway........... —€——— Mysore North- | Harton Coal Detroit New York. | New York, St. Pölten ' Lótschberg ! New York 
d Minine n mpany. iver Tunne ew Haven, ew Haven, ariazell. unnel. . Central and 
Gold Mini Easter Co River T ) | New H | New H Mariazell T l 
e Company. BiB Bin Bon & tu ord. k Pu PAR eus HudsonRiv'r. 
P c —————— MÀ RS rS = in Ip 
Type oce depos e n NU s two-axle | oe articulated M alates ulate double bogie | double bogie " 
eie gie | eie | gie 
Gauge QUT Ex Ta 9 ENTE e AUS ere eie ie voco ar M cuis e 1 metre 4 84° 4’ 81° 4 84” i 4’ 84° 4’ 8) 760 mm. 4° 8j" 4’ 8j" 
Length over buffer beams............ 14' 0 35' 0 Ds 39 6 37’ 0 50’ 0 33’ 9 50’ 0 43’ 0j 
, . ! , » , » , . » oe | ’ » i », » 
Height to highest ised print of roof. 9' 4* i a vx | 14' 0 12 5 13' 10 10’ 7 13' 6 | 13' 11i 
di t collector PLE. PM n Lr 
Oe NOT pn buta Md aset NI Re AUI 6’ 8° 8’ 8° T , 10° 2° 10’ 3° 10’ 3 10H 9' 9 10' C 
Weight on driving ae iTi yl tons | 16 56 40 714 2 6 | 90 n 
Weight on pony axles............ tons | ig , "" gà T .. i 
Total weight. sasea ci icio tons! — 16 56" 40 88 is 107 e| 90, aoe 
Fixed wheel base............e.ee00-- 6 0 6 6 9 6 ee A uo bs JP 
Diameter of driving wheels ........... 33 36 48 | mm TL UM 
Diameter of pony wheels.............. ae | | X 36" | e 364° 
Maximum speed..........ee eee e eee about | about | i 3Sm.ph | 2s | 45 m.r.h | SO km.p.h. | 70 km.p.h. spout 
i A Pn A PE 600/650 11,000 | 11,000 6500 | 15000 eco. 
Neg hin: : SEEE ahaa | Et a Ge: | we = 1 ph. eu ph. 25% 3 ph. id ph. e 
ber of motors... esos see ir nn | ! | | i 2 : 
Type at motors OD UM OH TN | series series — | series series series - | aM E iL NT MN AUN. Pio ole 
| ME 300 92 — | ^ ITO P 1.000 p 
145 A E a » ee P single twin single single | single sinple direct drive- 
ransmission «visa n ev Bic erar gearing | gearing Bs Jeanine gearing pene gearing 
Onee anae E i DS ees 6:25:1 "27: 5: ‘37: = 3 e: i] 
a Ae ine n POM CNN straight straight ' straight straight | ph iA qM | straight triple idm 
Tractive effort at all Ms correspond- 8,400 Ib. 12,800 Ib. | he sae | aes Iesum je , 3 
ing to one-hour rating , . 
Tractive silori of all motors at 25 per 8,960 Ib. 31,360 Ib. | 22,400 Ib. 50,000 Ib. = 40,000 Ib. 45,500 Ib. 26,700 lb. 50,000 Ib. 
cant. adhesion : 
Speed at one-hour rating............+. p | 10 m.p.h. a | m eae | 42 km.p.h. 
Gear velocity at one-hour rating....... 510 ft./min. | 810 ft. /min. qe LI | 2,460 ft. /min. 
Gear velocity at maximum speed...... 1,300 ft./min. 2,360 ft./min. | 2,830 ft./min. | Sog iain, 
Inclination of connecting rod to e | y ee e m ! i 
horizon tal . | i 25 a 9’ 0° 
Length of shortest coupling rod...... 2 | | m 
Number of jack shafts .............. - T us í T gre uera eae vas 
lect hand electric | electro electro- electric ! 
Control system .......... eee | hand | Typs M. | Type M. | pneumatic | pneumatic Jii Po l 
Weight of electrical equipment. .. . tons 3 : 23 zs | oe BA. "" dirus 
Builders of mechanical part... +++ ++. Bagnall a a E Worse tee Wek U ses Works. Loco. Co. 
; ; : otis ing. | i i .E. Co. 
Builders of electrical equipment....... Siemens B.T.H. Si2mens | G.E. Co. Were meee Siemens Oerlikon G 
Date of setting to work .......... end of 1910 | May, 1905 | a | AN. Lu MM | ME E Oct., EE. Nov., 1910 | = 
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a good deal of discrimination. This applies especially to any com- | as the addition of pony axles or substitution of bogies for ae 
parison between locomotives of different designs, as many factors | axles? What are the standard rates of wages of tho repairing staff ! 


. : : : V ` ‘x pense 1 cost of supervision bear 
: ' calculation as to maintenance expenses. The figures | What percentage do the shop expenses anc : 
entorinte. any pe 3 to the wages ? Is the figure given as th? 


uu ec ede esce ee — *' result of one special year's work or as the 
LITER l- average of several years? It is obvious 
N°2 END | that unless some idea can be obtained as 

Contactor to the answers to there and similar ques- 

' Resistances tions any actual figures as to maintenance 


can only be of a very limited utility. In 
spite of that, however, the few that are avail- 
able may Le cf some interest. The main- 
tenance cost of the double bogie locomo- 
tives on the Metropolitan District Railway 
has been state l to be 0-5d. per locomotive- 
mile. The capacity of the locomotive 15 
800 H.P. For the New York Central loco- 
motives the average cost for four years 18 
three cents per mile run. For the Penn- 
sylvania Railroad double locomotives the 
cost is just under six cents(3d.). The New York; New Haven & Hart- 
ford Railroad locomotives are of several different designs, and main- 
tenance costs vary accordingly from about six to 11 cents (3d. to 0775d.) 
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Fig. 24.—Detrorr River TUNNEL LOCOMOTIVE. 


are always given in terms of pence, cents, centimes or pfennigs per 
locomotive-mile or kilometre. Several questions immediately 
present themselves, such as what proportion of the mileage was 
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Fic. 25.—Nrw YORK CENTRAL LOCOMOTIVE. 


bises: by si MES d light : What is the capacity of per mile. Only provisional suggestions with regard to each of the 
u EI ry € Aj . he 

i RE » E i = i me uded in the maintenance costs % For different types can be made, because in any particular case the whole 

example, do they include alterations and abnormal expenses, such design hangs together, the mechanical arrangement depending on the 


THE ELECTRICIAN, DECEMBER 19, 1913. 


441 


Table I.— ^.^». 
10 11 12. | 123 14 15 16 7 | 18 | 19 | 20 a g | $3 
New York, | Valt:llina. | Simplon ! Wiesental Midi. Lótschberg Pennsyl- Prussian Prussian Prussian ' Mittenwald Wie:ental Prussian Kiruna 
New Haven, Tunnel (Baden France. Tunnel. vania. State. State. | Stats. (Baden tate, Rixs- 
& Hartford State). | Stats). ' praensen. 
1—B+B-1 1-C-1 o—D—ọ | 1—-C-1 1—C—1 1—~B+B—12-B+B-2, 2—B-1 | 0—-D-—-0 | 1—D-1 1—-C—0 1 -C-1 1—-1C-— -C-C-1 
a - zs T pas | articulated articulated | ae Ei a cig s cx articulat^d 
4’ 81* 4’ 8V* 4’ Bi” 4’ 8y 4’ 8y 4’ 81” 48V , 4° 83° 4 el"  A4' B1" 4' Bi" 4 8. — 48V 4’ ey 
- 11:54 m. 10'4 m. 13:03 m. 12:0 m. 14:45 m. 64' 117 11:23 m. 9:2 m. 12:8 m. 9'0 m. 11:1 m. ll'8m. | 2 
(over buffers) ' | 
| 3°69 m. 3'605m.| 438m. 42m. 4'4 m. 14’ 8 | 3:97 m. 3:8 m. | 42m 40m 44m 
"E 2:9 m. 3:1 m. 3:14 m. 3:0 m. 10’ 6” 3:03 1:98 m. ! ; 315m T 
42 68 42 54 68 87 30°25 60 | 55 | 40:8 414 45 i 
20 T 23 31 25 53 42 me 23:5 12:25 23:6 26 T 
| 62 68 65 85 93 140 | 7225 62 | 79:5 | — 53:05 65 61 T 
| 4°70 m 4'60 m. 3:5 m. 3:60 m. 2:88 m. T a 48m 5'6m 4J)m 40 n - 
62” | 1,500 mm 1,250 mm. | 1,200 mm. | 1,310 mm. | 1.270 mm. 6’ 0” | 1,600 mm.  1,052mm. | 1,150 mm. | 1.084mm. 1.05) mm. | 1,600 mm. ` 1.100 mm 
; -63* = 414" = 45°2” = 40° 44^ -63' -433 
800 mm. 850 mm. 850 mm. 850 mm. 3' 0* ' 1,009 mm 850 mm 870 mm 850 mm. 1,000 mm 720 mm 
L =g 3?” pare o L342* tase oO) = 3° 3a’ "OB 
! 64 km.p.h. |70 km.p.h. | 75 km.p.h. | 75 km.p.h. | 75 km.p.h. 135 km.p.h. 60 km.p.h. 83 km.p.h. | - 90 km.p.h. | 110 km.p.h s 
-—B3:Rm.p.h. —37:3m.p.h. = 51:5m.p.h. = 66 m.n.h. = 68'4m.p.h 
11,000 3.000/3.390 {3,000/3,300! 10,000 15,000 15,000 602 , 10000 . 10.000 10.900 15.000 |. 10,000 10,000 x 
25™1 ph 153 ph. | 16^03 ph. | l5^u1 ph. | 162^«1 ph. | 15771 ph. | C 15-1 ph 15^.1 ph. | I5^vI ph. , l6$ v1 ph. 15%) ph. 15] ph. 1 ph. 
4 2 2 2 2 2 2 | 1 2 p" M v2 MES ane: 
series i Cascade four-speed series  Ic'mpenz't'd |c'mpens't'd eriss seriss S+ries series — 'compens't'd series series —  — series. 
-ompsnsated | induction | induction |c'mp'ns't'd| repulsion repulsion compens t'd cemrens't'd j'ompsns' t'd rep'lion compens't'd compens t’d compens't'd 
250 400 852 525 820 820 2,000 : OUS - au 1.250 ` o0. 525 ' 1,800 | 12. 
direct drive Scotch connecting ‘connecting | connecting | connecting : connecting | connecting connecting | connecting connecting connecting | connecting : connecting 
yoxs rods rods rods rods rods rods rods | rods rods rods reds rods 
T | M i Dr A 5 a $ P " : ME » 
8,600 Ib. ' (7,599 Ib. 14,500 Ib. | 8,829 Ib. 17,699 lb. 12,000 Ib. ^ 10,890 Ib. | 19,820 15. , 16.000 lb. . 11,000 Ib. 19.200 1b. 
| 22,52)01b. | 38,009 Ib. | 23,500 Ib. | 30,000 Ib. | 33,0C0 Ib. | 49,000 Ib. | 17,000 Ib. , 33,600 Ib. i 31.590 Ib. 48.009 Ib. 25,000 !b. | 
43:5 m.p.h. | 64 km.p.h. ! 71 km.p.h. {70 km.p.h. 40 km.p.h. 50 km.p.h. 44 5kXkm.p.h. 76 km.p.h. 30 km.p.h. | | 98 km.p.h. | 
(31-3 m.p.h.) (277 m.r.h. sate m.r.h.) (187 m.p.n.? (61 m.p.h.) | 
oe ee ee oe T oe oe ee | a ! 
/ | 
12° 10° 49° 46:5" 73:6? 4l:5* 90* 49* | 24^ 45° | 49? - | 26° 
S 1.552 mm 1,500 mm. | 1,300 mm 5 6’ T 900 mm. 1050 mm. about1.050 about 860 | hs T 
ao 1” af’ JJ” md | 355 | —4]3' mm. 413” mm. -339' 

T " is 2 2 2 1 ] 1 i 1 l | I 2 
electro- pneumatic | pneumatic} induction electric electric electro- induction induction induction electric induction — induction electric 
pnzumatic regulator | contactors | contactors | pneumatic | reeulator regulator regulator a g | regulator reeulator centactor 
Eu ie 35 x 49 T SM ey € V us | ace 

Baldwin i pa e | Henschel, Krat'ss, Baldwin - | Vs (d " i i T i 
oco. Works Casset Munich Loco. W'rks ' 
Westing- Ganz Brown, Siemens A.E.G. A.E.G. Westing- Siemens Siemens | Siemens A.E.G. Siemens , Sismens Siemens 
house Boveri | house poc 
is 1921/1998 1912 Nov., 1910 | Oct., 1909 a si | Oct., 1912 , on us ed 


dimensions of the motor and vice versa. 
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Before the motor itself can 


be designed to suit any suggested mechanical arrangement of the 
running gear, numerous questions must be definitely decided— e.g., 


one-hour rating. It should be of the steeple type with central 
drivers compartment and ee ends, 
Freight Locomotire.—This Uso may be of the double-bogie ste *ple 
Vent ilators 
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Fic. 26.—PENNsvyLvaNIA Rat~pway LOCOMOTIVE. 


is the motor intended for high or low-tension continuous current, 
What is the 


maximum locomotive speed, the average speed, the maximum and 


three-phase or single-phase alternating current ? 


the average torque, the speeds 
corresponding with the maxi- . me 
mum and average values of 
the torque, &c. ? AIl these 
questions must be dealt with 


before a design can be worked de 
[3 
out, and can only be 
answered after careful study Master 
{een » . Cdntroller 


of the local conditions and 


og l 
the specified duty of the | 
locomotive. The following 
somewhat general remarks, | 


however, may serve to 
illustrate by concrete exam- 
ples some of the considera- 


tions brought forward in this 


Paper :-— 


Shunting Locomotive.—This may be a double-bogie locomotive 
with a total weight of about 60 tons, equipped with four standard 
‘geared motors with an aggregate capacity of about 600 H.P. on the 
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type, as the maximum speed is not required to exceed 45 miles per 
hour. It will be equipped with four-geared motors with an aggregate 
capacity of about 1,200 1. P. on the one-hour rating. 


Contactors 1 Contactors m 


Master 


Controller | | 
| 
| 
| 


re 


43 B 


Fic. 27.— LOTscHBERG LOCOMOTIVE. 


Local Passenger Locomotire, —The maximum sugge:ted speed being 

65 miles per hour. it is advisable that leading and trailing radial 
. à A ig 3 

axles, or single-axle trucks, should be provided. For the driving 


D 
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axles several alternatives suggest. themselves. For purposes of 
adhesion, two driving axles carrving 16 tons per axle should be 
sufficient. These two axles might perhaps be driven by two pairs 
of geared motors, each pair geared to a single gear wheel, as in the 
articulated. bogie locomotive supplied bv the W estinghouse Com- 
pany to the New York, New Haven & Hartford Railroad. Each 
motor would have a one-hour rating of about 275 n.r., and the design 
would have to be carefully worked out before an opinion could be 
expressed whether at the maximum speed the gear velocity would 
be excessive. Tf the large number of motors were objected to, the 
alternative would be to dispense with gearing altogether, and to 
drive by means of connecting rods. In. this case, assuming the 
maximum angular velocity of the driving wheels to be 500 revs. per 
min., the diameter would be about 46 in. If the limiting peripheral 
velocity is assumed as 44 metres per second (8,600 ft. per minute). 
the armature diameter will be 1,680 mm. A single motor of 
J.1o0 ji. 9. could easily be built with an armature of this size, and 
could be coanected to the driving axles through the intermediary 
of a jack shaft. Orit would be possible to use two 550 H.P. motors 
runntig at a comparatively low speed, both coupled to a central 
jack shaft between the driving axles. 


i —— 


results were uniformly poor, germination being retarded and growth 
heing stunted. 
voltages from 3 to 8 volts supplied by dry cells, the currents varying 
from 0-0007 to 0-05 amperes. 


Later experiments were tried in cigar boxes with 


These tests also showed evil results 


iustead of good, and from our standpoint, earth currents proved a 
com plete failure and plots 6 and 7 were abandoned. 


coil. 


Plot 1 was excited by high-frequency currents from a small Tesla 
A small transformer stepped up a 110-volt, 60-cycle alternating 


current to 5,000 volts and charged a condenser of tin foil and glass 
plates which discharged through the primary of the Tesla coil and a 


spark gap. 


A network of No. 30 B. & S. gauge wire was stretched 


about I5 in. above this plot and connected to one terminal of the 
Tesla coil. the other terminal being connected to a wire screen which 


was buried in the bottom of the plot. 


'The transformer and coil 


took about 130 watts and was operated one hour each morning and 


evenin LL 


Lu eee, ae cmm 


The P.D. between the soil and overhead wires was about 
10.000 volts and the frequency may be about 200.000 per second. 
Plot No. 2 was illuminated by a 100-watt tungsten lamp with ruby 
bulb three hours per day. beginning at sundown, Plot No. 3 was 
illuminated by a Cooper-Hewitt mercury-vapour lamp three hours 
per day. beginning at sundown. Plot No. 4 received no artificial 


: Bi | stimulation and was used as a control;plot so that 
Shunt- TUN Local Ex pres , comparisons might be made between the plots 
as wee d n Ipae pastas | receiving excitation and one receiving none. Plot 

Tractive fort. Ih... 28.000 — 28.700 10.000 14.700 5.000 24.000 12.000 8.009, XO 9 had a wire network buried in the bottom which 

Speed, mpl 10 1:59») 30 30 55 40 60 z5 | was connected to the negative terminal of a 1 10- volt 

Corresponding h.p. ...| TAO 1,340 (2.300). T75 1.180. 735 2550 1,020 1,600| direct-current circuit. The positive terminal was 

Limitin ee d. m. p.h..| 20 45 65 SO connected to a small sprinkling can which had 


Evpress Passenger Loc aniline: — This locomotive should have 
leading and trailing two-axle bogies and three driving axles. To 
permit of high speeds being attained, the driving wheels should have 
a diameter of not less than about 60 in. The equipment may then 
consist of two 1.200 H.P. motors, probably mounted in the body of 
the locomotive and driving together on to a jack shaft between the 
central and one of the outer driving axles. A possible alternative 
is to connect the two motor axles to the central driving axle by 
Scotch vokes. The best arrangement, however, can only be decided 
on after suitable motors have been worked out to meet the different 
conditions. 


EXPERIMENTS IN ELECTROCULTURE. 


BY H. €, DORSEY, 


In order to advance the work of intensive culture which might be 
applied in the Bows’ Gardens. Mr. J. H. Patterson, president of the 
National Cash Register Co.. suggested among other things that the 
effects of electricity and artificial ibumination be tried, An exam- 
ination of the literature on these subjects shows that. although many 
experiments have been tried, few have given conclusive results. 
Most of the articles are popular accounts written by imaginative 
newspaper reporters and give so little scientific data that it seemed 
desirable to try several different methods of experiment which have 
been reported as successful and try on a large scale the most promising 
one. The following tests were made possible at Moraine Farm 
through the generosity of its owner, Me. B. A. Deeds. vice-president 
of the company. Moraine Farm is situated about 4 miles south of 
Dayton, Ohio. in the fertile valley of the Miami River and is equipped 
with almost ev erv form of modern electrical apparatus which may 
be applied to farm and residence use. 

During January and February of 1913. preliminary. experiments 
were carried cut by Mr. F. O. Clements. the company chemist, and 
the writer in. the greenhouse of Moraine Farm, Seven plots were 
prepared, cach about 3 ft. square. and were partitioned from each 
other by thin wood partitions in such a manner that each received 
full Sun and sky light. In order that the soil might be uniform in 
the different plots. it was thoroughly mixed and sifted together and 
then placed in the different. plots to a uniform depth of about 6 in. 
Plots § and 7 were subdivided into four individual boxes, each 1 ft. 
square. which were pec) insulated with porcelain insulators 
and supplied with carbon electrodes on the inside at opposite ends 
of each box, To these earvon electrodes was applied both alterna- 
ting and direct curent, In plot No.7. 60-cycle alternating current 
at 110 and 220 volts was applied to one box and 1-5 volts from a dry 
cell was applied to another. The other two boxes were similarly 
excited. but only after germination. The currents in the eight boxes 
varied from 0-0003 to 0407 amperes, depending on whether the boxes 
were treshly sprinkled or nearly dried out. There was no apparent 
ditlerence between the effects of alternating and direct current. All 
eight boxes maintained a temperature a few degrees higher than the 
other plots, due to the heating effects of the current in the soil, The 
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electrolised for about three minutes. 


-© a carbon electrode in the middle insulated from the 
can ‘itself, A small insulating stand was provided on which this 
sprinkling can was placed. The can being filled with water was then 
During this time the tem- 
perature of the water would rise from about 70°F. to 90 deg. and 
become considerably gaseous by the evolution of oxygen and hydro- 
gen from the water. Ww hile still bubbling. the negative terminal to 
the can was opened and the plot sprinkled, the idea being that current 
might flow from the can through the streams of water to the soil. 

All the plots were planted with radish and lettuce seed. samples 
of which had previously been tested for germination to make sure 
they were good seeds. No germination tests were available in the 
plots because mice ate several of the seeds at the beginning of the 
test so that the results show only the effects after germination. All 
plots received exactly the same treatment other than the stimulation. 
Xo stimulation was attempted on plots 1 to 5 until after germination. 
The seeds were planted January both, and on January "29th stimu- 
lation was begun on plots l 2. 3and 5. About three weeks later 10 
plints each of radishes and lettuce were selected at random from the 
tive pots aud weighed as shown in the following table :— 


ur i | | | Plot 5. 
Plot L. Plot 2. Plot 3.) Plot 4. | Elec 
10 plants selected at random. LU Dial: i eae Malet | Control. | sprink- 
B ds a i | | | Jing. 
oan ES eee eee 
Radi he ex, | | 
Total plant weight (grams)... rae (Ies 1100-5 | 1800 |! 7835 
Edible portion (grams)....... 130-5 v4 | 409 | $94 | 31-0 
Ecible portion (per cent. id 5:15; 41-651 3734| 44-11 | 30-49 
Tops and leaves (gramxz)...... 120-5 rw 659 | 950 41-5 
Tops and leaves (per cent. to). 4535 | 5492 | 60-18 | 5277| 55 66 
Roots (Yams) ........... 9-3 4:7 $2 1 56 6-0 
Roots (per cent.) ......LLuuuuu.. j 3:50 3-43 2-48 | 3-12 4:85 
Lettuce, 
Total plant weight (grams)...} 67-0 32.6 96-5 46] 313 
Elible portion (grams)....... 60-7 47-3 50:2 41-8 28-2 
cdible portion (per cent.)....| 90-59 | 89-92 | 88:85 ' 0067 921. 
Roots (grams) ........ "— 6:3 5R 6:3 | +3 3-1 
Roots ( per cent.) ......... eee 941b] Loos | 1015 941 | lous | tts | ua VT 9-33 | 009 


From this table it will be scen that "n high-frequeney acute Parum eum 
caused a greater increase in yield than any of the other methods of 
stimulation. Ruby light ranged second for radishes, but violet light 
ranged second for lettuce. The electric sprinkling system was Worse 
than no stimulation at all. Comparing the high- frequency plot 
with the control plot we find that the edible portion is 75 per cent. 
greater with the lettuce. We next attempted to repeat these expe ri- 
ments, using tomatoes and cucumbers, but were prevented from 
getting any results because of interruption by the Dayton flood. The 
results obtained from the high-frequency tests were sufficie tly 
clico cam to warrant us in starting something on a larger scale. 
A 2-acre plot of good soil was selected in a flat field to be used as a 
house garden, and this was arranged to be sprinkled by an ov erhead 
sprinkling system. Pipes were suspended from a catenary sus 
pension system, l4 ft. above ground. the pipes running east and west 
200 ft. and spaced every 50 ft. north and south for a distance of 
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"they fell to the ground partially stunned. 
actually killed by the current. 
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400 ft.” In the north-east corner of this garden seven wires of No. 12 
B. & S. hard-drawn copper were stretched north and south 200 ft., 
the wires being 9 ft. above ground and 15 ft. apart. The ends of the 
wires were attached to insulators on top of 4 in. gas pipes set in concrete 
and at the middle they were supported by suspension insulators 
from one of the lines of sprinkling pipe. Both types of insulators 
were built for 60,000-volt power circuits. This systems was suffi- 
ciently high so that the coil could be ploughed with horses. It should 
be noted that the high-frequency system was independent of the 
sprinkling system. . Occasionally the two were run at the same time, 
but not often. 

At the eastern edge of this plot was built a small transformer house 
in which a 7-5 k.v.a. transformer stepped up current at 220 volts and 
60 cycles to 11,000 volts. A choke coil was placed in series with the 
primary. The secondary was connected to a spark gap and shunted 
across this was the condenser in series with the primary of the Tesla 
coil The primary of the Tesla coil was made of eight turns of 
No. 0000 wire and the secondary consisted of 75 turns of No. l4 
B. & S. gauge on a wooden drum 15 in. in diameter and 18 in. high. 
The primary and secondary were both immersed in a 50-gallon stone- 
ware jar full of transformer oil. The bottom end of the secondary 
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ELECTROCULTURE HXPERIMENTS AT MORAINE FARM. 


was connected togthe pipes_of the sprinkling system which furnished 
an_earth connection, and the upper end of the secondary was led 
through from the transformer house to the middle of the antenne 
which were connected together by a wire running east and west. 


‘The spark gap was formed of two rectangular boxes of thick copper 


with two faces parallel and } in. apart. The boxes were hollow and 
filled with water and gave excellent service as a stationary spark gap. 
Considerable difficulty was experienced in getting the system to 
work properly. Condenser plates were continually breaking down 
until the condenser was built of old photographic plates 8 in. by 10 in.. 
two glass plates and then a sheet of tinfoil. Two boxes contaming 
«bout 300 glass plates each filled with transformer oil gave a good 
condenser, of about '.mfd. capacity which did not break down, and 
it was not even necessary to remove the coating from the plates. 
Trouble was also experienced in finding a suitable container for the 
Tesla coil, immersed in oil until the stoneware jar was thought of. 
Taking into account the various delays, it was the latter part of July 
l efore the system could be considered in perfect working order. At 
that time it was giving a full 50,000 volts as measured by the needle 
spark gap between the antenne and earth. For several weeks 
previous to that time, voltages of from 10,000 to 20,000 could be 
maintained. The garden was electritied daily from 6:30 a.m. to 
9:30 a.m., and from 1:30 p.m. to 3:30 p.m. The frequency of oscil- 


. latory currents was estimated to be about 30.000 cycles per second, 
and at 50,000 volts sufficient energy was radiated from the wires for 


Lirds attempting to alight on the wires to receive such a shock that 
None, however, were 


The total power consumed froni June 
to September Ist was 221 kw. Of this amount probably at least 
half was wasted in the choking coil which was inefficient. The 
accompanying photograph shows the appearance of the garden in 


* 


2 | early summer. 
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No attempt is made to show comparative sizes of 


the vegetables. The transformer house appears in line with the 


gardener's house. 
Because of the lateness in getting the system in good working 


order, qualitative rather than quantitative data only are available. 
However, it was very apparent that almost all the vegetables grown 
under the wires were better than those not electrified. "These in- 
cluded radishes, lettuce, beets, cabbage, cucumbers, turnips, musk- 
melons, watermelons, tomatoes, parsnips. Little or no difference 
could be observed in beans and peas. With the exception of these, 
however, the gardener in charge picked almost all the others at least 
two weeks earlier under the wires than the unelectrified portions. 
All these different vegetables were planted in rows running east and 
west, so that one half of the row was electrified and the other half 

not. Actual weights were obtained only in the case of tobacco. 
One end of a row was cut under the wires and the plants averaged 
1.687 grams per plant. One week later the other end of the row was 
cut and the plants averaged 1,632 grams per plant. so that there was 
a gain of 55 grams per plant, or an increase of 3-35 per cent. in the 
Since the largest part of the tobacco growth occurs 
during the last two weeks, it is estimated that the actual increase 
in weight, if both ends of the row had been cut 
at the same time, would have been about 20 per 

* cent. 

No satisfactory theory is at present offered to 
explain the increased vield due to the high-fre- 
It is felt that insufficient data 
are yet to hand to form any theory. Also that 
insufficient data are available to determine 
whether such experiments will be successful from 
the financial standpoint or not. In the present 
case the expenditure is much greater than the 
vield. Several questions arise which we hope 
can be answered some time during the next 
year, such as :. is the effect duc to the amount of 
potential gradient between the wires and carth or 
simpty the total P.D. ; does the effect depend on 
the freguency of the current, and if so what is 
the best frequency; what is the best amount 
of stimulation ? If any of these problems can 
be solved during the winter in the greenhouse, 
the results will be utilised in the larger experi- 
ments during the next summer. After thev have 
been determined. it will then be time enough to 
determine on the most. efticieat form of trans- 
forming device. Nome have suggeste | that the 
eTezt may be due to ozone. We feel that this 
cannot be possible because the odour of ozone 
was scarcely perceptible at all in the greenhouse 
and was never noticeable on the field of the 
garden experiment. We hope to continue the 
experiments and to be able to get accurate weights and to determino 
where the energy is being used and what portions of it actually are 
dissipated between the antenn: and the earth. Knowing this we 
can then begin to determine if such methods of intensive farming 


are financially successful. | 4 | i 


quency currents. 


THE CHARACTERISTICS OF INSULATION RESISTANCE. 


We give below an account of the discussion which took 
place at Manchester on Mr. Evershed's Paper on this subject. 
An abstract of this Paper appeared in our issues of Novem- 


ber 28th and Deceniber 5th. 

Mr. B. WELRBOURN said he would like first to discuss the curve for 
cotton, showing the relationship between megohms and P.D. The 
results in the Paper referred only to the upper part of the curve, and, 
according to the author, investigations were being made to elucidate the 
lower part. He suggested that the curve began to turn owing to the 
dispersion of moisture and subsequent rise in current de nn in the 
leakage paths, causing charring. which ultimately caused breakdown. 
The anthor had stated that it was not necessary to keep the specimens 
under a uniform temperature, because there was no increase in resistance. 
Were the tests in the Paper taken at a uniform temperature ?. Reference 
was also made in the Paper to the common practice of measuring the 
insulation of absorbent materials after one minute's electrification. This 
was only to be regarded as a qualitative test. because of the limiting 
factors of time and space. Regarding the flash test, the speaker did not 
sce what test could be substituted in the case of an absorbent insulator, 
which was required to withstand’the pressure rises, to which electric 
circuits were subjected. He asked whether the author had any practical 


alternative to offer. 
Mr. A. P. M. FLEMING said all absorbent insulators were shown to 
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have an insulation resistance governed. almost entirely by moisture. and 
also that insulation resistance fell according to a more or less definite 
law as the voltage increased. Most engineers appreciated these charac- 
teristics, but very few had appreciated their magnitude as shown in the 
Paper. He presumed that the measurements had been made at a con- 
stant temperature, because one often found engineers making insulation 
resistance measurements on machines quite irrespective of temperature, 
unaware of the fact that a few degrees difference in temperature might 
alter the insulation resistance one hundred-fold. A matter of 10 years 
ago, buyers of electrical machines measured everything by the number 
of megohms, and makers were called upon to show 20 or 200 megohms, 
according to the ideas of the buyers. To do this the makers would dry 
the machines by heating until the insulation resistance was enough to 
satisfy the buyer. To-day the machines would undergo no such test, and 
the insulation, if measured at all, would probably be found to be of the 
order of a megohm or less, according to the size and voltage. Such a 
machine would run just as well and have a far greater length of life. He 
was particularly struck with the description given regarding the pro- 
perties of modern insulators. It was shown clearly how the moisture 
was dispersed. With regard to the results obtained on absorbent varnish 
materials, did the varnish tests include the linseed oil base; and were 
these varnishes compared with materials impregnated with bituminous 
compound ? Bituminous compounds had a very high coefficient. of 
ex pansion. 

Prof. Mines WALKER agreed with the previous speaker in regard to 
the puncture test being a verv useful one. Insulation. tests were 
usually avoided on account of the discordant results obtained, and it was 
very much to the author's credit that he had been able to prove that 
what was always regarded as a very unsettled thing really flowed some 
definitelaw. A surprising feature of the tests was the «mall amount of the 
total water which actually took part in the conduction. When arriving 
at explanations of the phenomenon, one could not help believing that 
there was acertain degree of supposition in the tube tests. Prof. Walker 
could not see why the ratio should remain practically constant at about 2. 
Why should the capillary tubes used by the author give the same con- 
staut as the microscopic capillaries in cotton % The thickness of the film 
in the tube would depend not only upon the voltage at the terminals 
of the capillary and cn the voltage gradient in the capillary, but upon the 
character of the cells. If the author could explain why the cocfficient 
remained constant it would show more than the curves themselves, 
Curves of the character shown could be ex plained in a number of different 
wavs. If was known that the conductivity of an electrolyte was due 
to ionisation, and it was supposed that if water could be obtained suth- 
ciently pure it would be an insulator. H the employment of pure water 
was ensured, the insulation resistance would be much higher than shown 
in the Paper. If the author's theory were true. it would appear that 
water of lower conductivity would show increased insulation resistance. 
The speaker felt that it did not depend particularly upon the purity of 
the water forming the films so much as the action between the water 
and the material setting up some form of ionisation and forming a 
conducting laver. 

Mr. J. S. Peck asked. in regard to the different curves, how long a time 
elapsed after the voltage was applied before the resistance measurement 
was taken. With regard to the barbaric flash test. it was always advis- 
able to try the apparatus with a Megger or other indicating device in 
order to be fairly sure that the insulation was good before applving the 
flash test. If a machine tested ont lower than usual with the indicating 
instrument, means should be adopted to clean or dry out the apparatus 
before applying the flash test. In the speaker's opinion the greatest 
work done by the author was to give a clear menta! picture of the actions 
which take place in a dielectric under stress. Mental] pictures were far 
more valuable to engineers than mathematical formule. 

Mr. €. J. Beaver said, with regard to the curve for cotton, that it was 
characteristic of all absorbent materials capable of holding water. He 
thought the second part of the curve depended largely for its length and 
angle upon whether all the moisture had been driven out. With regard 
to the third part of the curve, the current passing between the elec- 
trodes caused certain electrolytic products to be formed, and the conse- 
quent charring caused breakdown. Pressure tests consisted of either 
the application of a very high pressure for a short period (Hash test) or 
a hich pressure for a long time. 1t was not uncommon in the case of a 
cable to find that the breakdown would occur within the last tive minutes 
of the pressure run. In such cases the long high-pressure test had an 
advantage over the flash test. The great conclusion to be drawn from 
the author's Paper was that absorbent insulators had their limits as 
indicated by the curve. When the length of the line joining the first and 
second parts of the curve could be prolonged the condition was a happy 
one, as the moisture which got in could be driven out. Apart from this 
condition, the speaker suggested the use of a combination or mass of 
non-absorbent insulators. Referring to the paper pad experiment, from 
which certain conclusions were drawn concerning diclectrie conduction 
in dry paper. the speaker had already stated that certain materials 
contained 5 or 6 per cent. of moisture normally. and, as a point of interest, 
he had calculated what the pad would weigh and also the 5 per cent. 
moisture. The result was the same as given in Table A, and this might 
modify the conclusions drawn by the author. 

Mr. W. Crame said the author's denouncement. of the one-minute 
electrification test might be sufficient entirely to change the tests on 
cables and machines, but he (the speaker) would like to know of an 
alternative. When it was stated that after one minute 86 per cent. of 
the total current was charging current, only 14 per cent. leakage cur- 
rent. how were the two separated * Notwithstanding the author's 
remarks concerning leakage at fittings being everything and leakage in 


the cable nothing, it remained that cable should be tested in a manner: 
to make sure that no conducting particles were present in the dielectric. 
It was well known that in capillary tubes the spaces between the dormant 
masses were filled with the vapour of the liquid. and since vapour con- 
ducts, there was reason to suppose that this was a path for current. as 
well as the films on-the sides. If the conductors of a dynamo were 
enamelled before being otherwise insulated, would it not help to solve 
the problem which the author put forward ? 

Mr. J. J. CUNLIFFE thought it probable that the constant obtained by the 
author was due to the presence of water in the insulating medium. 
Would the same curve be obtained if a solution of a salt such as sodium 
chloride was used ? He had conducted ex periments on a tube containing: 
dry sand with an electrode at each end. When he plotted resistance 
against timc. a curve was obtained which fell at first and then rose again 
in direct opposition to the author’s curve. When using moist sand it 
was also found that the potential gradient curve was straight at first, 
and finally similar to the author's curve owing to the effect of endosmose. . 
The shape of the curve also depended upon the polarity. 

Mr. N. EvERSUED, in reply to Mr. Welbourn, said that it was quite 
likely that the second part was not so complicated as the first, but it was 
rather rash to suggest the cause as stated. When on the moisture part 
of the curve, the current-density in the films was so extraordinarily 
small that C*R. was measured in millionths of a watt in the whole insu- 


lator. Samples were purposely selected which did not give large ŒR 
losses; in fact, the heating was never noticeable. All the tests were 
taken at a constant temperature. No doubt, in the second part of the 


curve heating Commences to be a somewhat serious matter. Mr. Rayner 
had been at work on the latter part of the curve, where heating was the 
predominant factor, for the past five years. Mr. Welbourn had sug- 
gested that the heat was entirely produced in films having CR 
losses, and that ultimately the films got hot and charring took place. 
This was certainly a possible explanation, but another solution was the 
formation of brush discharges. The author was not disposed, however, 
to answer this question detinitely before making further experiments. 
Regarding the time taken in the moisture curve tests, so long as the 
capacity current was allowed to die away steady readings were obtained. 
The author did not object to the one-minute electritfication test. 
Probably as a comparative test it proved what was intended to be proved. 
The objection to the flash test was not because it was a flash test, but 
because it was a blind test. High-pressure tests were necessary on 
electrical apparatus, but it was always necessary to have an indiceting 
instrument in circuit. This was essential from a money point of view 
as well as a scientific point of view, a case in point being that of a meyger 
testing set, which was being tested at 3,000 volts. When the pressure 
reached. 1,500 volts a leakage was indicated by the indicating instru- 
ment, and had this instrument not been in circuit the megger would 
probably have left the factory only to be returned faulty after being in 
use a short time. The question had been raised whether it was safe to 
use a machine when damp. It was difficult to answer such a question, 
although from the curve it would be dangerous under certain conditions. 
Prof. Walker had referred to the surface films. These films were very 
diflicult to ex periment upon owing to their instability. A moisture curve 
was only obtainable when there were drops on the surface of the insulator. 
It was an extraordinary fact that, notwithstanding that different insu- 
lators were used, the curves were practically alike. Supposing it to be 
assumed that the moisture curve was explained by the endosmose effect 
it was necessary to observe the laws governing endosmose and the surface 
conduction of water. Irrespective of the material constituting the 
absorbent body, the laws of endosmose would be the same.. Water, 
being positive to all insulators, would render all results the same. The 
results seemed to point to some extraordinarv law between endosmose 
and surface conduction. Regarding the pad experiment, the purest 
paper obtained was used so that it should not contain anything to 
increase the conductivity of the water. One of the reasons for using 
London water was that the existence of ions would overpower any cffecte 
from the paper itself. Distilled water had been tried, but discarded on 
this account. In order to discriminate between the charging current 
and the leakage current. as stated in the Paper, charging went on for 
27 hours, and, since the deflection had then been constant for 10 hours. 
it was assumed that this value was the leakage current. Mr. Cramp- 
suggested that perhaps endosmose did uot account for the whole of this 
effect. It certainly accounted for the greater part of it, and in the 
author's opinion for all of it. In view of the possibility of some of the 
current passing through the vapour in the bubbles, it was interesting 
to note that the effect was still produced with as low a potential gradient 
as | volt per centimetre. Mr. Cunliffe’s experiment with sand was we 
known as demonstrating the effect of endosmose at the positive electrode. 
When the water in the sand was uniformly distributed the potential 
gradient was uniform. bnt as the water was driven away the curve 
changed entirely. This procedure could. be carried on until perfect. 
insulation was obtained. 


Life of Telegraph Poles.—It is estimated by the Canadian 
authorities, according to the ©“ Telephone Engineer,” that every 
year some 600,000 telegraph and telephone poles have to be 
replaced because of their decay. Untreated red cedar poles 
last for 10 years ; if the creosote is put on by the brush they las 
13 years; if they are tank-dipped they last 20 years. It 18 
estimated that creosote treatment would save upwards © 
260,000 poles per vear, 
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is still a current flowing through the coil A, and this will not 
cease Instantly, but slowly dies away as the condenser C, 
charges up. according to some such curve as FP. This curve 


charging current of the condenser, i.e., FP, flows through the 
coils of the electromagnet A, and serves to retain the oscillator 
reed attracted, and the contacts separated, until it has fallen to 
some such point as S, the ordinate DS being slightly less than 
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| OY'. Here the contacts close again, and the above cycle of 
DUBILIER'S WIRELESS TELEGRAPH AND TELEPHONE operations is repeated, commencing from the point D. From 
APPARATUS. 


the above it is obvious that the inductance both of A and L, 
| and the capacity of C, play important parts in securing smooth 
pA LE Edd. and even fundis nnd itis is very well proved by experiments 
The theory of the approximate operation of this transmitter, | with the apparatus. Further, in order for the note to be pure, 
as given to us by Mr. Dubilier, may be explained by means of | the second cycle in the diagram must commence precisely at 
the diagram in Fig. 6. | the point D, and this, as seen above, can be secured by variation 
The horizontal axis OX is here taken to represent time, | of the inductance of the coil A. It has in fact been found 
while the ordinates represent currents. For the purposes of | necessary in the actual apparatus to provide the magnetic 
illustration the cycle is supposed to commence with the | circuit of A with an adjustable air gap so that its inductance 
oscillator open and the condenser C fully charged. The] can be quickly and easily varied until the right value 1S 
instant of closure of the contacts is supposed to be at O. If | obtained, as evidenced by the purity of the sound emitted byw 
now the contacts were simply closed, and remained so inde- | the spark of the transmitter. l 
finitely, the condenser would discharge through L, as a damped Further, it is at once seen from the curves that if the 
oscillation. such as that indicated by the curve OABCD. At capacity is. say, increased the curve FSP will decrease less. 
the same time. however. the key K being closed. a circuit is rapidly, and consequently the effective duration of current 
closed for the passage of a current from the supply mains through A (represented by the distance ND) will be increased, 
through A and L,, A being the energising coil of an electro- and therefore the oscillator will remain open for a longer 
magnet actuating the vibrating contact. This current will period than before, only closing at some point such as T; but 
gradually increase from zero according to the usual exponen- | the curve OABCD will also have a greater period, and will 
tial law depending on the inductance and resistance of the | therefore approach zero at some point nearer T, so that the 
cireuit, as shown by the curve OVEFG. effective frequency of the oscillator is lowered. The limit to: 
At this stage of the procedure we have the contacts closed | this * forcing ” of the oscillator frequency is reached when the 
and he!d together with a definite force depending on the con- point of release of the contacts becomes too widely separated 
trolling spring. &c. Let the ordinate OY’ represent the current | from the point where the condenser discharge curve cuts (or 
through the electromagnet winding necessary to produce a | rather would cut, if it continued) the zero line, although the: 
force (tending to open the contacts) equal to the controlling | effects may again under these conditions be improved by 
force of the spring. Then when the current (from the supply) 
flowing through the magnet coils reaches this value, i.e., at the 


readjustment of the inductance A. 

If the voltage impressed on the apparatus is lowered, and the 
“ time constant " of the curve of current rise is at the same 
time decreased by cutting out inductance A, the new curve of 
rise of the current will follow a very similar curve to OVEF, 
but will probably not reach so high a value for its maximum ; 
hence the time that it is above the line Y'EZ will be shortened, 
and the frequency raised unless the capacity C is at the same. 
time increased to bring the frequency back to its original value. 

This has been found by experiment to be the case; also 
the more the voltage of supply is lowered the larger the capacity 
must be made if the spark frequency is to remain constant. 

The spark gap is of the quenched type. Its characteristic is. 
light weight and simple construction, and it requires only a 
small space. It is made of flat metal strips. The strips are 
mounted on two pieces of ebonite, the spark distance being 
about 0-003 in. This arrangement has the advantage of not 
only allowing easy radiation of heat, but the gap can easily 
be cleaned ; the latter point presents a difficulty in most 
of the quenched-spark gaps used at present. This gap works 
very well, and quenches most efficiently, so that it is possible to. 
use a close coupling. 

The following tests of a 60-watt 100-volt direct-current set 
are of interest : Signals were sent from an aerial 105 ft. high 
(having a capacity of 0-00192 mfd.) with a good earth. They 
were received on a service pack aerial 300 ft. long, 30 ft. high,. 
two wires in parallel 4 ft. apart, using a copper net mat and an 
earth peg of iron driven 12 in. into the ground. This station. 
was always erected on grass. A current of 0-75 ampere at 
104 volts direct-current was used for transmitting (t.e, 78: 
watts), and the current in the aerial was 1 ampere. The closed: 
circuit condenser was 0-00103 mfd. capacity. Direct coupling 
was used, 3.310 cm. being common to both circuits. The 
total inductance in the closed oscillation circuit was 56-600 cm. 
The maximum voltage across the spark-gap was 5,500 volts, 
and the voltage across coupling turns in aerial was 1,000 volts. 
The spark-gap was of quenched type, adjusted to give best 
reading in the aerial, and its adjustment to effect this proved’ 
very satisfactory. Tests were made at three ranges, with the 
following results :— 


Fig, 6.—Drac RAM SHOWING THE ACTION OF THE PORTABLE QUENCHED 
SPARK GENERATOR. 


point E on the curve, there is a force on the oscillator reed equal 
and opposite to the controlling force of the spring. The 
contacts will not, however, be separated until the pull of the 
magnet has slightly exceeded this controlling force, i.e., until 
a point such as F is reached, when the contacts are separated. 

Now, for there to be no spark at the contacts there must be 
no current flowing through them at the instant of separation. 
Adding therefore the curves OABCD and OEFG, the curve of 
total current through the coil L, (and therefore through the 
contacts) is obtained, and is plotted as OHKN. This curve, it 
is seen, falis to zero when the ordinate NC is equal to the 
ordinate NF. Hence it is evident that by variation of the 
capacity in the circuit, which determines the curve OA BCD. or 
by variation of the inductance of either coil L,, or of coil A, 
which determines the curve OEFG, it becomes possible so to 
adjust matters that the curve OHKN reaches zero at the instant 
of rupture of the circuit, and hence there will under these 
conditions be no spark at the separation of the contacts. 

At the instant of separation of the contacts (7.e., at N) there 


is also drawn at CQR, so as to complete the diagram OABCQR | Test. Place. — | Range. Results. 
which represents the current in the condenser circuit. The P M NOCET DL MEE 
1 |, Hook Common ...... n 9 miles Signals clear and good. 


2 1 mile east of Overton 20 , | Signals clear but faint. 


——— 


The set may thus be considered to have a range of 20 miles. 
overland, using the above described aerial. 
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Rapio TELEPHONY. 


The wireless telephone apparatus here described has been 
designed after a great deal of experimental work, and in the 
near future there is likely to be considerable demand for 
the sets as they are being made simpler and more certain in 
action. The most important part of this apparatus may be 
said to be in the oscillator and in the wave-filter circuits. 
The oscillator is of the quenched spark tvpe (see previous 
articles, THe ErLEcrRICIAN, Vol. LXVII., pp. 737 and 931) and 
consists of two electrodes ; one is of metal, very large and cooled 
to the greatest possible extent, and the other is very small and 
cooled as little as is practicable. The active surface is on the 
inside of the bottom of a cup-shaped cooled electrode, and when 
the arc or discharge takes place 1t is not strained by any 
artificial means as is the case in other apparatus.  Undamped 
-oscillations of a pure sine wave appear to be impossible when 
the arc or discharge is strained bevond a certain point, and 
magnet coils are undesirable for this work. When this machine 
is in operation, although not verv efficient from the power 
point of view, it emits a pure sine wave so that nothing bevond 
the voice is heard at the receiving end, and from actual tests 
made we understand that the articulation was much clearer 
than with wire transnussion. 


- — 


Fic. 7.—Ravio TELEPHONE TRANSMITTER, 2 Kw.. 500 MILES. 


The apparatus shown in Fig. 7 is one having a capacitv of 
3 kw., and has been successfully nsed for transmitting the human 
voice over 500 miles, from Dubilier's experimental station in 
Seattle to a ship at sea. The box of this apparatus is only 
]4in. cube, and carries the primary resistance on the back 
(and is, therefore, not visible in the figure). The oscillator is 
seen on the right-hand side. and next to it is the telegraphic 
switch, which can convert the apparatus into one for tele- 
graphic purposes if desired ; when so used a kev is connected 
to the terminals shown below the switch. Then the generator 
emits a hissing sound like that of a Lepel are, or when the 
switch is up, a pure sine wave is emitted. On the top of the 
box are mounted six heavy-current microphones connected to 
a single mouthpiece. two hot-wire ammeters and an aerial 
switch. The latter is of novel design and very quick in action. 


When receiving, the current is not cut off from the oscillator. 


Thus, once the oscillator is adjusted it remains so, and, 
indeed, it would be difficult to set it sufficiently quickly with 
exactness every time if it were thrown out of action. When 
transmitting, the aerial switch short-cireuits the receiving 
connections. 

The p:imary inductance is wound on the side of the box, 


connections being made from every turn to plugs inside. The 
secondary inductance is wound on a vulcanite disc £ in. thick, 
and consists of 40 turns of stranded wire made up of 70 strands 
of 20 B.S. wire, each strand being S.C.C. This secondary is 
hinged so that it can be adjusted to any angle. 

Condensers.—'T he condenser is of the specia! Dubilier design. 
Although one of the oldest and simplest of electrica! apparatus 
it has up to the present time, for high voltages, been maintained 
in two original types, viz., the cylindrical and Leyden jar and 
the plane plate type. The fact that its design has not under- 
gone any alteration worth speaking of 1s due in great part to its 
having hardly got beyond the confines of physical and technical 
laboratories, in spite of the urgent want for suitable condensers 
which has been experienced by the industry, especially since 
the increasing use of high-tension alternating currents. 

This position of affairs is accounted for by the serious 
difficulties encountered in the design of apparatus whiclr con- 
sists mainly of metal surfaces separated by insulating lavers, 
The capacity of a condenser is known to be proportional. 
ceteris paribus, to the dielectric constant. In order to reduce 
the dimensions a dielectric constant as high as possible should 
accordingly be chosen. Again, the dielectric should have a high 
specific resistance, a high dielectric strength and low dielectric 
loss. As the loss increases as the square of the voltage it may 
become serious with high pressures and high frequencies : thus 
it is necessary that the loss should be kept within certain 
limits to prevent serious heating. On the other hand, as a 
certain amount of heating is commercially unavoidable, it is 
necessary that the dielectrie should be able to stand a certain 
rise of temperature without any harmful result. Since high 
dielectric strength is necessary only those dieleetrics can be 
used which are very homogeneous in character. 

There are also other requirements to be complied with in the 
manufacture of industrial condensers. Thus no water or air 
must be allowed to find its way along with the dielectric sub- 
stance, since even small traces thereof are liable greatly to 
reduce the strength of the dielectric used : in fact, even the 
contact of a perspiring hand with the dielectric may expose 
the condenser to breakdown. Special care should also be taken 
to avoid any discharges at the edges, as are to be feared 
particularly in. the case of plate-shaped condensers from one 
armature to the other. 

Though many partial solutions of the problem have been 
suggested of recent years, not until recently has an absolutely 
satisfactory solution been found. Mica. glass, ebonite, papet 
and paraffin are the materials most commonly used in the 
construction of condensers. While being unexcelled, especially 
on account of its high dielectric strength, mica is an expensive 
material to use in large units. Ebonite has a comparatively 
small dielectric constant and cannot withstand any high 
temperature ; moreover, the thin lavers required for medium 
tensions cannot be easily obtained. For the same reason glass 
cannot be used for low-tension condensers, though tliis material. 
being an excellent dielectric substance, has been used extensively 
for the construction of efficient condensers for 10,000 volts and 
upwards. 

Mr. Dubilier has devised a process which allows condensers 
for even the highest E.M.F.s to be produced having a small 
volume, light weight and high efficiency, using mica as à 
dielectric. The advantages of this tvpe of condenser are due to 
the relatively very high dielectric, constant, and to the fact 
that the special process used avoids anv risk of moisture or aT 
being enclosed. In fact, the high temperature eliminates even 
the slightest traces of water, while the considerable pressure 
under which the condenser ts finished in vacuo does not allow 
anv air bubbles to remain. The high dielectrie strength is 
due to the purity of the insulating material. We understand 
that these condensers can be made for any pressure from 900 
to 100,000 volts. 

The insulating resistance is extremely high, and consequently 
these condensers lose their charges very slowly, even on stand- 
ing. The insulating layers can be raised to a temperature of 
100°C. without producing any appreciable mechanical or 
electrical alteration. This feature is particularly desirable 
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in the case of alternating-current operation. The losses due to 
brush discharge and leakage. especially common in high-tension 
mica condensers, are, we understand, entirely eliminated by the 
Dubilier process. 

The mica dielectric and the metal electrode are covered with 
à very thin layer of insulating wax, the thickness being about 
0-0001 in. This thickness is so small that it can hardly be 
scraped off, but it is still thick enough to prevent anv brush 
discharges, and to act as a paste between the electrodes and 
the dielectric ; thus the capacity is not lowered to any appreci- 
able extent. The condenser when assembled is put through a 
special impregnating process which makes it a solid mass in the 
centre of a wax insulating solution, and is so manipulated that 
neither vacuum nor air spaces remain. This is effected by 
gradually compressing the condenser as it cools. All other 
losses are reduced to a minimum. especially hysteresis which 1s 
such an important factor in mica condenser construction. 
The condensers are made with a large factor of safety: for 


— — — o 


example, if the breakdown voltage of the dielectric is 30.000 


voits the condenser is built so that the stress is one-third of its 
breakdown of 10,000 volts giving it a fair safety factor. In order 
to remove anv heat produced, the electrodes are made of heavy 


Fie. 8 shows such 2 condenser of 0-01 capacity for a 


metal. 
The size is only 18x15 


breakdown voltage of 50.000. volts, 
x8 cem. and weight about 8 Ib.. from which it will be seen that 
the Dubilier condensers occupy about one-tenth the size, and 
are about one-tenth the weight of Leyden jars of the same 
‘apacity and voltage. and that thev are especially adaptable 
where space and weight are important, such as portable army 
stations, aeroplane stations, ship installations, &e. The 
English Army and Navy, after making severe tests, are using 
this condenser for many of their installations. 
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ELECTRICITY SUPPLY IN LARGE CITIES. 


We give below an account of the discussion, which took place 
at Edinburgh. on Prof. Klingenberg's Paper on this subject. 
An abstract of this Paper appeared on p. 398 of our last issue. 

Mr. F. A. Newixcros thought that for comparison with Berlin or 
Chicago, London was about the worstexample in this country. Init were 
to be found some of the very first cl etie generating stations laid down in 
this country, and on account of this old age it was unfair to compare it 
with the more youthful stations of Chicago and Berlin. Further, 
London had been mapped out among several companies into districts, 
some of which had two supply companies in them. Dealing with the 
author's proposals for the London district, he questioned very much if 
new capital could be found for such a huge undertaking. To serap the 
existing stations, in which a capital of some £30,000,000 had been sunk, 


would be rather much to ask. In. Berlin they had no such question to 
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worry over, as there were no old stations to buy out. In Chicago they 
were remarkably lucky in only having to pay some 10 to 15 per cent. for 
the old stations. So far as London was concerned, the Paper perhaps 
might be of value in 1930, when the local authorities would have to 
consider the question of a renewal of licence to supply electricity or not 
under the existing company system. The author said it was possible 
to transmit 10,000 kw. through one cable. He (the speaker) would draw 
attention to the fact that this was not allowable in this country. To say 
that 20 per cent. was lost in transmission in old plants was far too high; 
7 or S per cent. was a more reasonable figure. Prof. Klingenberg 
gave both the power and traction load factors as 50 per cent. In his 
opinion 25 per cent. was nearer it for power and 30 per cent. for traction, 
and he would remind the author that instead of a 24 hour day he should 
have taken one nearer 12 hours in this connection. 

Mr. S. Mavor advocated the desirability of having centralisation of 
veneration in one station for all purposes, including lighting, power and 
traction. He did so from a consumer's point of view, as it meant a 
reduction all round in the tariff. He thought the stand-by or reserve 
plant figures given too high. To what part of the plant cid these figures 
specifically apply ? If for generators, then 40 per cent. reserve plant 
was extremely high, unless the individual units were large relatively ; 
but with a maximum load of 15,000 kw. this could not be so. The 
whole Paper reminded him of Dr. Ferranti and the Deptford scheme, 
which in his (the speaker's) opinion had failed because suitable generating 
plaut had not been available as it was now. 

Me. W. L. Spence referred to the effect of combined load factors on 
generating costs, He could hardly imagine Prof. Klingenberg would 
make the mistake of giving wrong data, but he would like to be assured 
that the 50 per cent. load factor was correct. If these load factors, as 
given, could not be supported, then the whole Paper failed in its object. 
For power and heating purposes we had probably reached the ultimate 
efficiency, but as regards lighting no one could foresee what the ultimate 
efficiency might be. Under these circumstances, he therefore strongly 
advocated generating stations supplying a combined load of heating, 
lighting. power and traction. 

Mr. A. Simon said that under the bad conditions prevailing in London 
at present, so far as multiplicity of generating stations was concerned, 
it would pay, in his opinion, to scrap the lot. The nearer we came to 
100 per cent. load factor the cheaper the selling price undoubtedly 
would become. He often regretted it was not possible to " parcel up” 
the country into districts and supply from one large generating station 
in each district: this was impossible owing to the multiplicity of voltages, 
periodicities and systems employed. This multiplicity affected the con- 
sumer considerably, for it. prevented standardisation of apparatus, such as 
motors and lamps, and so kept the price of these higherthan it might be. 

Mr. E. Seppon remarked on the desirability of increasing the con- 
sumption of current at other periods than that of the peak load. He 
said the whole matter resolved. itself into increasing the multiplicity of 
uses, and so levelling up the lower parts of the load curve. That. in 
his opinion, was the only way to reduce the selling price. The scrapping 
of old plant, as advocated, required careful consideration, especially in this 
country, where the law required that it must be paid fur before scrapping. 

Mr. J. A. ROBERTSON said that the author had addressed himself 
particularly to London conditions and how these could be improved. 
If they had to start afresh there was no doubt fewer and larger generating 
stations would be put down. In spite of that, the figures disclosed some- 
thing wonderful: for example, the comparative costs per unit sold 
were for London 1-046d., Chicago 0:541d. and Berlin 0-975d. Compared 
with Berlin, London had not much to complain of. Could they expect 
better conditions considering the law in 1882 only gave the companics 
rights for 21 years, since increased to 42? Some of the old plant was 
still running. as the companies felt certain they would be bought out at 
the expiry of that date. Another question was, how far and how large 
could they extend and make generating stations. It was quite a plausible 
reason to dump them down near coaltields, but for modern turbine plant 
cheap water was as essential as cheap fuel. A point that struck him was 
that Berlin had to hand over 10 per cent. of the gross income to the 
local authority. That, according to Table IIT, equalled 0-367d. of the 
costs per unit sold. Was that fair? It exceeded the cost of fuel, and 
such a charge was ically a tax and a premium on the consumption of 
electricity. As to wayleaves, the tiguce of £15 for 27 acres was, however. 
too low for ground in England, especially in or around London, The 
scheme required the closest) consideration, and he knew the London 
County Council were going into it carefully, and has now an cy pert 
considering it in view of the situation likely to arise in 193]. 

Mr. W. W. Lackte. in reply, said he would pass on the queries to Dr. 
He would contine his reply and remarks. there- 
fore, to one or two points only. The relative installation dates were 
London 1882, Berlin 1892 and Chicago 1907. The load factors given in 
the Paper could easily be obtained with the more universal use of elec- 
In Glasvow at present they had a consumer who gave them a 
The Glasgow tramways had a load factor of 


Klingenberg for reply. 


tricity. 
load factor of 60 per cent. 
37 per cent., and this was a pure traction load with a separate generating 
station. The lighting and power supply run by his department had a 
load factor at present of 41 per cent.. and they hoped before long to sce 
this 50 per cent. With regard to spare or reserve plant, this, in his 
opinion, would depend on the size of the individual venerating units — 
e.g. if he had five 10,000 kw. sets, he would have one 10.000 kw. spare. 
or ten 5,000 kw. he would have one 5.000 kw. spare, ond so on. He would 
certainly only apply that to the generators. as suggested by Mr. Maver, 
and not to the boiler plant. He certainly agreed with Mr. Seddon as to 
levelling up the curve, and that could only be done by increasing the 
multiplicity of the uses of electricity. As to the multiplicity of volta 8 
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referred to by Mr. Simen, they were told by the lamp manufacturers 
that they must have requirements for more than one standard voltage 
for lamps, otherwise, due to the excessive scrapping in manufacture, 
lamps would be more than double their present price. He did not 
believe in being dependent upon one particular coal mine, and therefore 
was against generating stations at a coal pit; for what would happen 
in the case of a strike at that pit ? Take Chicago, which comparatively 
recently laid down 240,000kw. They had taken 140 acres in the city 
and brought coal in. Not only that, but they had, solely for reasons of 
continuity of supply. laid down a battery costing £500.000. and that fer 
the central portion of the city. That in itself meant an increase of £2 
per kilowatt installed. They considered they were justified in doing 
so, and it had not increased their costs per unit sold to any apprectable 
extent. 


PHYSICAL SOCIETY. 


At the meeting held on November 28, at the Imperial College of 

Science, Prof. C. H. Lees. F.R.S.. vice-president. in the chair, a 
Paper on 

| “The Expansion of Silica ” 

was read by Prof. H. L. Can enpar, F.R.S. 

The Paper gave a summary of previous work on the expansion of 
fused silica. with special reference to the extension of the observa- 
tions by the methods described in his Paper read at the meeting of 
the Society in April, 1912. The results of different observers, 
employing different methods and different. specimens of silica, 
differed considerably, especially in the neighbourhood of 0 C., where 
the values fouad for the coefficient of expansion ranged from about 
2x]0—- to 4x l0—-7, These differences might be due partly to errors 


of observation, since the expansion to be measured was so small, but | 


there was evidence that the expansion depeaded to some extent on 
the possible. presence of minute impurities, and on the previous 
treatment of the specimens, whieh might also materially afiect the 
expansion in different directions. In attempting to deduce the ex- 
pansion of mercury by the weight thermometer method with silica 
bulbs it was necessary to determine the expansion of specimeas of 
silica from the same source as the bulbs, and to extend the observa- 
tions of expansion over the range 0 C. to 300 C., since the formule 
of Scheel © Chavous gave discordant and somewhat improbable 
results if extra,» ated beyond the range of the experiments on which 
they were based. Specimens which had been exposed to high tem- 
peratures, as in his own observations of 1901, and in those of Le Chate- 
lier, Holborn and Henning, and Randall, appeared to give lower 
results over the range 0 C. to 300 C. than specimens which had not 
been heated above 300 C. during the measurements. He had accor- 
dingly obtained from the Silica Syndicate, who had supplied. the 
bulbs employed by Mr. Harlow, specimens of the same material, (1) 
in the form of rods 2 mm. in diameter and 40 em. long, which were 
heated in the platinum tube, and tested by the Newton's ring method 
previously described over the range 0 C. to 300 C. ; and (2) in the 
form of.tubes similar to those from which the bulbs were made, 
which were tested by the Fizeau method over the range —-20°C. 
to 150 €. The ditference between the axial and radial coefficients 
of the tube specimens had also been tested by the differential Fizeau 
method which he had devised for the purpose. The expansion of the 
silica rod. tested by himself and Mr. Eumorfopoulos in 1901, which 
had been repeatedly heated to over 1.600 C., gave results between 
OC. and 100 C.. agreeing closely with the extrapolation of the 
curve representing the original observations between 300 C. and 
LODO C. The silica rods supplied. by the Sihea Syndicate, which 
were not heated above 300°C., showed at first some peculiarities 
due to intrinsic strain, but ultimately settled down into a cyclic 
state which could be fairly represented over the range 0C. to 300°C, 
bv the formula 105x mean coefficient 0. to ¢-= 78-0O—8,650/(f + 175). 
but the variation of the coefficient with temperature was so rapid and 
peculiar over this range that it could not be represented. satisfac- 
tonly by a formula of the usual type. The axial expansion of four 
different ~pecimens, varying in length from 3 mm. to 3 em., eut from 
a tube 25 em. in diameter, had been measured by Mr. Eagle with 
a Fizeau dilatometer made by Zeiss. After a few preliminary 
heatings m each case the results obtained. were very consistent, and 
could ail be represented between -- 20 €, and 150 C., with a maxi- 
mum divergence of Jess than th. of a fringe of the green mercury 
line, by the formula 105x mean coefficient. 07 to /— 29-0 4 0-250 
— 000708, which agreed within very narrow limits over this range 
with tlie formula found for the rods, but was inadmissible for extra- 
polation to 300 C. The agreement of the results obtained with 
specimens of ditferent lengths showed that the fringes were not 
appreciably affected by the presence of films of air or moisture 
variable with temperature. The difference between the radial and 
axial coefticients was tested by the method deseribed in a previous 
Paper (7 Phil. Mag., June, 1913, p. 998). The first ring tested gave 
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a radial coefficient considerably smaller than the axial, but it also 
showed some distortion and zero variation after heating. Tt was 
subsequently found that this ring had been taken from one of the ends 
of the tube which had been smoothed in the blowpipe after cutting otf 
the tube, so that it was probably in a different state of strain to the 
rest of the tube. Another ring was accordingly cut from the middle 
of the tube close to the part used in making the tripod. This ring 
gave consistently on repeated tests a radial coefficient. slightly ex- 
ceeding the axial coefficient. of the tripod. Another pair of flats was 
then cut on the second ring in a direction at right angles to the first 
pur. "The expansion in this direction was found to be slightly smaller 
than the axial. The first ring after repeated heating for à mouth or 
two settled down into a state in which its radial ex pansion differed very 
little from the axial. Though little more than the outer skin of the 
tube had been removed in cutting the second pair of flats on the ring. 
the effect was to distort the ring so that the first pair of flats were no 
longer parallel, and it was necessary to tilt the cover plate in order to 
obtain measurable fringes. — Ditlerences of the order of 5 or [0 per 
cent. in the expansion in different directions appeared to be highly 
persistent, aud were not removed by heating the specimens to 
1.0007 C. or cooling in liquid air, though such treatment was found to 
produce some distortion and marked temporary effects ou the expan- 
sion. As the result of repeated tests extending over more than a 
year it was concluded that the differences in the radial coefficient, 
which were sometimes positive and sometimes negative. might. be 
largely due to distortion of the ring, involving effects of the second 
order only on the volume. Since the expansion. could not be 
measured without cutting the specimens, and the bulbs could not 
be made without working the tube in the blow pipe, it was con- 
sidered that the most probable result for the cubical coc ficient would 
be obtained by simply assuming it to be three times the linear, 

which would undoubtedly be the case if the material could be per- 

fectly annealed. Anattempt was also made to determine the difference 

between the axial and radial coefficients of a tube of ror. dur, but it 

was found impossible to cut specimens from the tube in its ordinary 

condition as supplei L by the makers. After seven or eight failures the 

remainder of the tube was optically annealed. There was then no 
further difficulty incutting the specimens, but in this state no ditier- 
ence was to be expected, or could be observed, between the radial and 
axial coefficients, The use of this material, however, fora weight ther- 
mometer would probably introduce errors of the order of lin 1,000 
in the apparent coefficient of expansion of mercury over the funda- 
mental interval in consequence of the phenomenon of the tem- 
porary depression of zero. Owing to the smallness of the expansion 
of silica, and its comparative freedom from hysteresis, the possihle 
uncertainty with the silica bulbs was probably less than I in 1.000. 
in spite of the imperfect annealing. The results for the absolute 
expansion of mercury deduced. from Mr. Harlows observations of 
the relative coefficient. ditfered by ] in 500 on the fundamental 
interval from. those obtained by the hydrostatic method. The 
results given. by the hydrostatic apparatus had been carefully 
repeated and verified. There were many possible explanations of 
the discrepancy, but no certain solution of the difficulty had so far 
been discovered, 

A Paper entitled 
“The Thermal Expansions of Mercury and Fused Silica ” 


was read by Mr. F. J. HARLOW. 

A more complete set of observations of the relative coefticients of 
expansion of mercury in silica than those previously published are 
obtained by the use of an electrically heated oil bath. The observa- 
tions comprise readings at frequent intervals up to 300 C.. and are in 
good agreement with the earlier observations, which. when applied 
to the values of the absolute expansion of merenury given by Cal- 
lendar and Moss, seemed to show that the evlindrical bulbs used 
were not ixotropie. Further experiments made with a spherical bulb 
negatived this conclusion. Tables are included in the Paper giving 
representative observations and the final results. From the values 
of the coetlicients of expansion of silica determined by Prof. Calendar 
upon specimens similar to those from which the bulbs were made, the 
coeflicients of absolute expansion of mercury are calculated. These 
over the range of the experiments of Chappuis, who used a similar 
method, but with bulbs of rerre dur, arc in fair agreement with his 
results, bat differ appreciably from the results of Callendar and Moss 
obtained by the absolute method. [t seems, therefore, that there 13 
some undiscovered fundamental difference in the two methods. 

Dr. J. A. HARKER said that in Chappuis’ experiments bulbs both of 
platinum-iridium and verre dur were used. and no indication was ob- 
tained of anomalous expansion of the verre dur. This, he thought, 
would have shown up in the expansion of water, as afterwards deter- 
mined by Chappuis with the same apparatus. 

Mr. F. E. Saati believed that despite the agreement between Harlow's 
results for the coefficient of expansion of mercury with those of Chappi 
and others, the results of the hydrostatic method should have prece 
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dence. There were always films of moisture on glass and silica which 
were not removed, even by filling in vacuo, under & temperature of 
400°C. This would account for the observed discrepancy which, as 


would be expected, disappeared at higher temperatures. 
Dr. G. W. C. Kaye was relieved that Prof. Callendar had now removed 


the objection that the cubical coefficient was not three times the linear. 
The difference between the results obtained by the two methods was not 
in actual fact very great, He exhibited some curves in which were collected 
the results of various experimenters on the ex pansion of mercury, including 
those of Harlow, and indicated the best mean curve obtainable from them. 

Mr. A. CAMPBELL thought the effect, if any, of surface tilms of moisture 
would be evident from results taken with bulbs of different size, since the 
volume of the film only increased as the square of the dimensions, Mr. 
Harlow's results appeared to show that the effect was very small. 

Mr. Sears showed some slides prepared by the late Mr. Donaldson, who 
had represented the mean curve for the expansion of mercury by a cubic 
equation. Since receiving Mr. Harlow's Paper he (Mr. Sears) had found 
that the mean of all the results could be represented by a quartic equation. 

Prof. LEES asked if the peculiar behaviour in the earlier experiments, 
which Prof. Callendar had attributed to the silica ring, might not have 
lain partly with the tripod, which was more difficult to construct. 

Prof. CALLENDAR, in reply. said they had a bulb made with concentric 
cylinders inside to test for surface film effects. No effect was detected. 
Personally he was of the opinion that the discrepancy must be due to 
:some change in the condition of the mercury when heated for some time 
in stecl tubes. i 


A Paper on 
“ An Experimental Method for the Production of Vibrations 


on Strings ” 
was read by Prof. J. A. FrewING, F.R.S. He exhibited an apparatus 
for the production of vibrations of strings loaded or unloaded. This 
method is an improvement on that of Melde, in which transverse 
vibrations are created on a string attached to the prong of a tuning 
fork. Melde's method has the disadvantage that it is not possible to 
put great tension on the string without stopping the fork, or to use very 
.heavy or loaded strings without using forks of great size. Moreover, 
the frequency cannot be varied except by changing the fork. In Dr. 
Fleming’s method the vibrations are produced on a string by 
attaching one end to the shaft of à small continuous-current motor 
-of about } H.P. The motor has on one end of its shaft a mechanism 
for counting revolutions, and on the other end a disc which has a 
crank pin inserted in its outer face, and to this pin is attached a light 
-crank shaft connected at its outer extremity with a rocking lever. 
The string is fastened to a hook on the crank shaft near to the crank 
pin. The other end of the string is attached toa fixed point which can 
be moved by means of a screw, in some cases a spring balance being 
‘interposed to measure the tension. When the motor is started the 
-string has a circular motion given to its end which is equivalent to 
two simple harmonic motions at right angles to each other. If the 
tension is rightly adjusted the string then vibrates in sections, and 
the number of sections can be adjusted by altering the tension. 
"The distance from node to node can then easily be measured and the 
frequency determined from the speed of the motor. In this way 
the velocity of the wave is measured, and can be compared with the 
velocity determined by taking the square root of the quotient of the 
tension by the linear density of the string. A number of tables were 
-exhibited showing the velocity of the wave motion on strings of 
various kinds confirming the known laws of string vibrations. This 
method is particularly useful in studying the properties of loaded 
strings. Strings made of flexible cotton cord can be loaded with 
glass or wooden beads and set in vibration. In this manner it can 
be shown experimentally that when the wave length on the 
:String extends over a distance of more than 8 or 10 loads, the string 
vibrates as if the loading matter were uniformly distributed, but the 
-string cannot propagate vibrations when the half wave-length ap- 
proaches equality to the distance between two loads. It is also 
possible to show by this apparatus very prettily the reflection 
of a wave at a load placed at any point on the string, and also that 
this reflection is reduced by tapering off the loading. We can thus 
imitate with this loaded vibrating string all the phenomena of 
inductive loading in telephone cables on the Pupin system. The 
theory of the vibrations of a loaded string has been studied by many 
mathematicians—for example, by Lagrange, Lord Rayleigh, Prof. 
P. G. Tait, and & very interesting Paper was published on the 
subject by Mr. Charles Godfrey in the “ Philosophical Magazine ” for 
April, 1898. This method of vibrating a string by a motor affords 
a simple method of demonstrating all the laws of vibrating strings 
to a class and also can be employed to show experimentally results 
‘of loading telephone cables in various ways, and the reflections that 
occur when cables with different constants are connected in series. 

Dr. RUSSELL complimented Prof. Fleming on his short and easy proof of 
Pupin's law. 

Mr. CAMPBELL remarked that Prof. Tait, of Edinburgh, used to have a 
‘hand machine with which he could produce eight or nine loops on a long 
Vibrating string. But the success of his demonstrations depe ide i 
Aargely upon the skill of the operator. 
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THE AMORTISSEUR WINDING.* 
BY M. C. SMITH. 


Summary.—This article describes a form of squirrel-cage winding. 
termed the amortisseur winding, as applied to the rotor of a synchronous 
motor for the improvement of its starting characteristic, also as a means 
for damping periodic oscillations such as hunting. Its effects are de- 
scribed graphically. ———— 

The fact that all machines or electric circuits have a natural period 
of vibration is a phenomenon well known to all engineers. "The 
amortisseur winding, as may be inferred from its name, is a “ dead- 
ener," since it deadens or dampens the tendency: of alternating- 
current machines to vibrate or hunt, through irregularity in opera- 
tion of the prime-mover. An even greater field of usefulness is as a 
means of increasing the starting torque. The amortisseur winding 
of the squirrel-cage type consists of two metal rings into which are 
welded or riveted bars of copper, bronze or other alloy. The bars are 
embedded in the pole faces as near the surface as practical, and 
parallel to the armature slots. The composition of these rings has a 
marked effect upon the action of the synchronous machine, as will be 
considered later. 

A close similarity in construction exists between the rotor of a 
synchronous motor equipped with an amortisseur winding and that 
of the rotor of a squirrel-cage induction motor ; and, since the stator 
windings of both machines arc practically similar the action of each 
may be explained in the same manner. 

The actual starting conditions may be most readily understood by 
consideration of Fig. 1. These curves are given to show the relation 
of power-factor and kilovolt-ampere input at different percentages of 
synchronous speed. The main feature to be observed is the low 
power-factor at starting, which, in conjunction with starting torque 
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Fic. 1.—CHARACTERISTIC STARTING CURVES, SHOWING VARIATION IN 
Power Factor AND Input To SYNCHRONOUS MoroR EQUIPPED WITH 
THE SQUIRREL-CAGE AMORTISSEUR WINDING. 


characteristics, explains why most engineers prefer the slip-ring type 
or variable interna] resistance type of induction motor to the syn- 
chronous motor for services in which frequent starting is necessary. 
The curves of Fig. 2 show the variation that may be obtained in 
the starting torque, both at the instant of starting and from that 
time until synchronous speed is reached. The full-line curve indi- 
cates the torque obtained when a winding of relatively high resis- 
tance is used, whereas the dotted curve indicates the torque pro- 
duced by the same machine equipped with a low-resistance winding, 
The difference in the curves may be explained as follows: The de- 
magnetising action of the currents in the rotor windings (although 
previously neglected for the sake of clearness) has much influence 
upon the starting characteristics of the synchronous motor. Its 
effect upon the torque produced is twofold. In the first place, when 
the flux flowing from the stator is reduced by the demagnetising 
action of the rotor currents, these currents are themselves reduced ; 
and secondly, since the torque is a product of the current in the rotor 
and flux from the stator, a reduction of each must affect the torque. 
For a given flux entering the rotor from the stator, the value and 
frequency of the E.M.F., and hence the currents, induced in the 
rotor are a maximum when the rotor is at rest and a minimum as 
synchronous speed. Thus as the machine approaches synchronous 
speed the torque produced is less than at starting, for the relative 
speed of rotor conductors and the field of the stator is so diminished 
that the currents in the rotor, and hence the torque, are greatly 
diminished. When an amortisseur winding of low resistance is used 
the torque is reduced at starting by the rotor currents being of such a 


* Abstract of an article in the '" General Electric Review,” U.S.A. 
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value as to produce excessive demagnetising action ; but as the rotor solid pole faces that the dampening effect of the eddy currents in the 
approaches synchronism the reduction of induced currents permits a | solid faces is very effective in preventing high voltages being induced 
greater torque than could be obtained with a high-resistance winding, | in the field coils. This is evidenced from the fact that the total 
as shown in the figure. With the high-resistance winding the in- | opposition tending to prevent the rotating stator flux from entering 
duced currents are limited at starting. However, as the machine | and cutting the field coils when an amortisseur winding is used is the 
approaches synchronism, the E.M.F. induced is insufficient to cause ! counter flux produced by the current in the bars and end rings; 
sufficiently large currents to flow. Another means of obtaining the | while in the case of the solid pole not only is the counter flux oppos- 
same result is the use of two or more end rings of different resistance | ing, but also the reluctance of the solid poles, being greater, adds to 
at each end of the bars embedded in the pole-faces. The bars are | the opposition and thus more effectively dampens the incoming flux. 
connected to the inner or high.resistance ring. Around the peri- | This theoretical advantage, however, is not of great practical im- 
phery of a rotor any two equidistant points are of the same potential; | portance; for since the voltage induced in the field coils of rotors 
and midway between these are points that are at a maximum differ- | equipped with an amortisseur winding rarely exceeds 4,000 volts 
ence of potential with respect to the first. "Thus, if the end rings are | but little difficulty is encountered in providing sufficient insulation. 
electrically connected only at two opposite points no current will | The magnetic wedge, and other special features of design that are 
flow in the outer ring. but if the connection is also made at the | at present deemed necessary when the solid pole is used, generally 
points midway between the former the outer ring will become a part | introduce undesirable features. It is possible, however, that these 
of the rotor circuit. If the stator referred to were connected to pro- | may be improved upon and perhaps entirely eliminated, thus render- 
duce eight instead of four poles there would be four instead of two | ing the use of the solid pole faces more satisfactory than at present. 
equidistant points of the same potential. So even though the rings In starting à synchronous motor equipped with an amortisseur 
are connected at four equidistant points no current would flow in the , winding there is occasionally a slight tendency for the motor to 
low-resistance ring if the pole-connectionisused.  Thisfactis utilised | come up to one-half speed, and continue to run at this speed until the 
as a means of obtaining a rotor of high resistance at starting, which | power supplied to the stator winding is increased. When one-half 
may be made of low resistance as the machine approaches syn- | synchronous speed is reached the rotor slip is 50 per cent., or, in 
chronism by reducing the number of poles by one-half. There are | other words, the frequency of the induced currents in the rotor is 
other methods of placing the low-resistance ring in the circuit, thus | one-half the frequency of the stator currents. Thus the field pro 
obtaining the same effect as when the number of poles when running | duced by these induced currents has the same periodicity as though 
at synchronous speed is one-half the number used at starting. Such | the field were excited from a circuit of one-half the frequency applied 
methods as having hand or centrifugally operated contacts at the | to the stator. If the rotor were stationary this action would be 
points of maximum difference of potential have been attempted. | similar to that of a static transformer—i.e., this flux would induce in 
From a commercial point of view the latter scheme is at present | the stator conductors an alternating E.M.F. of its own frequency. — 


If, however, the rotor were driven at one-half the speed necessary to 
pasce ees ipsu generate the supply frequency when the field coils were excited with 
ae 2a ore pee at ops direct current the frequency of the induced E.M.F. would then be 
ERHBEERENRIEGUMEREREENREE equal to that of the supply. 
eee teases BIBER a an example, let us assume the case of a 60-cycle P : 
EBENEN EE SEEN ERR upp y, and a 60-cycle motor, the rotor of which is rotating - ju 
xerit ur NE NE qc nc alf synchronous speed. Then (1) the induced rotor currents ue 
-H44-----H--4K SEU ERE have a frequency of 30 cycles ; (2) the rotor currents, due to their 
Rich cuore REZAR own frequency, will induce in the stator an E.M.F. at 30 cycles ; (3) 
Rae Ree REE EUIS 

N 


combining (2) with the effect of generator action due to mechanical 

rotation at half synchronous speed, the periodicity of the counter 
E.M.F. induced in the stator will be 60 cycles, which is that of the 
supply. The flux generated by the ampere-turns of the amortisseur 
winding is rarely sufficient to make this tendency to stick at one- 
half-speed noticeable. If, however, the field coils are short-clr- 

cuited the increased flux due to the current in them may be suffi- 

cient to cause the rotor to lock at half-speed and continue to operate 

at this speed until the short-circuit is removed from the field coils. 

One of the most valuable features of the amortisseur winding is tè 

tendency to prevent the oscillations due to hunting. When the 
machine is retarded or accelerated the bars of the winding are cut 

by the flux. The cutting of the flux produces energy currents in the 
bars which tend to dampen out these oscillations. The energy that 
would otherwise be expended in retarding or accelerating the rotor 1$ 
thus absorbed and dissipated. 


20 
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Compensator Tap- 

Fig. 2.—TorgteE Curves or SYNCHRONOUS MOTOR EQUIPPED WITH 

SQUIRREL-CAGE AMORTISSEUR WINDINGS OF DIFFERENT RESISTANCES. 


rather impractical due to its high cost. as is also the method of 
changing the number of poles; while with the use of the large solid 
end ring. as first suggested, sufficiently uniform results have not yet 
been obtained. 

The Solid Pole as Com pared with the Amortisseur Winding.—When a 
rotor with solid pole faces is placed in the path of the rotating field 
produced by the stator currents of a polyphase synchronous motor, 
the eddy currents which flow in the pole faces are productive of 
torque, It is evident that practically the same results may be ob- 
tained with a rotor having solid poles as are obtained by the use of 
the amortisseur winding. For this reason rotors having solid pole 
faces are now quite extensively used as a means of starting and pre- 
venting the hunting of synchronous machines ; and the close simi- 
larity in the results obtained invites a comparison of their relative 
merits. 

]t must be admitted that the amortisseur winding has the follow- 
ing advantages: (1) The currents induced in the rotor windings 
may be predieted by mathematical calculation; (2) their paths are 
so directed as to produce the maximum effect ; (3) suitable pro- 
vision may be made for carrying them, thus eliminating the danger of 
excessive heating and consequent losses: (4) the actual character- 
istics, both as to the torque obtained and the power taken from the 
system, may be predicted within quite narrow limits ; for, as has been 
previously mentioned, an amortisseur winding of high or low resis- 
tance may be used, which enables the designer to meet special start- | 0 7—— —, 
ing and operating conditions. It is claimed by the advocates of the * Translated from the * Zeitschrift des Vereines deutscher Ingent?UTe- 


THE EFFECT OF HEAT TREATMENT ON THE CON- 
DUCTIVITY OF ALUMINIUM.* 


BY DR. H. GEWECKE. 


The conductivity of so-called pure aluminium is subject to con- 
siderable variations owing to the admixture of small quantities of 
impurities, and the mechanical treatment to which it has been 
subjected also has its effects. Thus for sheet aluminium, containing 
99 per cent. of the metal, values for A between 32 and 37 have been 
observed. This is traceable to the mechanical treatment, and aš 
in the case of copper it can be neutralised by a short heating process 
Experiments have shown that if the metal is used in the form of 
sheets the conductivity can be improved by 10 per cent. if a gentle 
heat is applied. The following notes show the effect of the temperi- 
ture to which the metal is exposed, and the length of time during 
which the heating is continued. | 

The experiments were carried out on shect aluminium. This form 
happened to be chosen because it was suitable for the purpose Q 
certain experiments that were being carried out. A chemical. 
analvsis showed that the sheets contained 98:52 per cent. of 
aluminium, 0:41 per cent. of silicon, and 0-61 per cent. of iron. 
The metal was heated in an electric oven, and the temperature bu 
taken by a thermo-couple. fn order to determine the conductivity 
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oy with ease, the metal, which was 1 mm. thick, was cut into strips | Table I., showing the alteration in the conductivity of aluminium after it n 
ae thee 60 cm. long and 1 cm. broad; the resistance was then determined oar ree p ie irr santa diaeta] sol : 
s by a Kelvin double bridge, both before and after the heating, these pedir ip iid A ae bjor MEA PARLA percentages 
icles eee ae a out at ` apnd M eon ofthe | P ad i e ae 

| en e esting room. ortunately exactly as in the case of copper, an | ‘Temperature . 

2 improved conductivity is accompanied by a loss of elasticity and Fes heat- Length of time of heat-treatment. 

m mechanical strength. If the metal is used in the form of sheets the | treatment in | = ee E 

e loss of mechanical strength is not of such importance as is the deg. Cent. | I5 minutes. | 30 minutos. l 60 minutes. | 120 minutes. 
Ma permanent change of shape due to some unintentional bending of the | ——— —— —|————————— m a 
m metal. In order to determine this change of sh t 160 1:16 | 1-78 | 241 2.94 

ils dre = en Cita d oc ee ie 180 2-40 348 | 3-70 3-95 
ine: was devised, as shown in Fig. 1. The strips a are clamped at b and 200 3.18 | 4-05 | 5-08 5.31 

sara » loaded at c. The scale d shows the deflections, the lengths of the 215 4-40 | 4-70 | 5.69 6-31 
ote strips being 54-5cm. and the load 13 grammes. The results are 230 4-74 5-66 5-89 6-48 

En n shown in Tables I. and II. Each figure is the mean of nine readings, 250 5.81 6-39 | 6-48 6-56 
yen 270 661 | 670 6-81 6-94 

o tal SAP ES a ae = E RE A roS MA EN Lt E 

hus re Table II., showing the deflection and permanent cet of a loaded «trip a ter 
pps the heat-treatment. 

ae Deflection under load and permanent sct after load is 
FN removed. 

d Tempera- RUE E DE 
en ae ture of | 15 minutes. | 30 minutes. | 60 minutes. | 120 minutes. 
ent, & heating in ,————— ————— —— ——— ——_ ————dL—— 

d T deg. Cent. Under Perma- Under | Perma- Under! Ferma- Under 
meeer —— load. | "ent. | Joad. | nent. | load, | nent | Toad. 
ges Di P GUR I i, get ind iii 

2 a Fia. 1.—APPARATUS USED FOR DEFLECTION TESTS. Cm. | Cm. | Cm. | Cm. | Cm. | Cm. | Cm. 

st three being taken on each of three different strips. The figures in ion P Di 15 D: E S i T 
veri Table I. are graphically shown in Fig. 2; here the relation between 200 11-2 | O1 11:0 0-1 11-4 | 01 11:4 

it the increase of conductivity, the temperature, and the length of time 215 11-2 | 02 11-3 | 02 11-4 , 0-2 11:5 
iR of heating is shown. The conductivity increases up to 270°C. and 230 109 | OF |110 | 02 11-2 | O3 | 11-5 
vn be 120 minutes of exposure to this temperature ; but the main portion 250 116 |, O8 |129 | 19 |144 36 | 14-7 

270 |»20 117 |>20 |133 220 128 | >20 


of the increase has taken place within 30 minutes at 200°C. 

The practical application of this improvement is certainly some- 
what limited by the loss of mechanical strength, which takes place. 
Table 1] gives some information on this latter point. At tempera- 
tures above 250°C. there is a permanent set, which scriously interferes 
E with the use of the metal for many purposes. "Taking the particular 

sample which was used in these teste, it was found that if it was 
heated for two hours at 215°C., or for one hour at 230°C., the con- 


centimetre. For overhead suspensions such wire could scarcely 
beused. Stillit could be used for coils, a purposefor which aluminium 
is certainly available, and where mechanical strength is not of such 
importance. 

Doubtless a change of structure is the cause of the change of 
conductivity, exactly as in the case of copper and other ductile 
metals. It was impossible to detect any absorption of oxygen or 
hydrogen to any measurable extent. The chemical analysis of a 
strip of the metal which had been heated for two hours at 270 deg. 
showed the composition to be as follows, viz., aluminium 98-8 per 
cent., silicon 0-49 per cent., and iron 0-61 per cent. Even micro- 
scopical examination failed to detect any trace of oxidation ; but it 
can hardly be said that oxidation would be at all likely to improve 
the conductivity; and the means that were available failed to 
detect any change in the microscopic structure of the metal. A large 
works, devoted to the manufacture of aluminium, has carried out 
experiments at the author's suggestion with a view to working the 
metal at suitable temperatures by means cf intermediate heatings. 
The results have been successful, the mean value of À being 36, as 
compared with values of 32 and 33, which had been previously 


obtained. 
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: ductivity could be improved by 6 per cent. without seriously affecting 
P the mechanical properties of the metal. The extent of the improve- 
E ment depends on the previous mechanical treatment of the sample. 
a If it has been rolled at too low a temperature with insufficient 
i intermediate heatings, a considerable improvement, even up to 
l0 per cent., can Ec effected. If the metal is kept properly heated 
during the rolling prozess the product has almost as good a con- 
ductivity as if it were afterwards treated as above described. — 

Wire can be handled in a similar manner, but it must be admitted 
that the loss of mechanical strength is more serious in this case. Thus 
i“ a wire, 3-5 mm. in diameter, was taken and found to break down | : | "- 
E under tension at 1,920 kg. per square centimetre ; after heating for “ Jahrbuch der Elektrotechnik.” By Dr. Karl Strecker. (München 
" half an hour at 200°C., this figure was reduced to 1,220 kg. per square and Berlin: R. Oldenbourg). 
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consists of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom ; this will be followed by 
Table IIL, dealing with Electric Power Companies, which will be 
published on December 26. Table I., Electricity Undertakings with no 
Tramway Load, will be published on January 9; and Table Ia., 
Electricity Undertakings taking Supply “in Bulk," and Table II, 
rlectrieity Undertakings with both Lighting and Traction Load, 
on January 16. These will be followed, on January 23, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication with a later issue of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 
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THE OBLIGATIONS OF SUPPLY 
AUTHORITIES. 


At this time of year the revision of our Annual Tables of 
Electricity Supply very naturally causes us to turn our 
thoughts to the progress that is being made in this branch 
of the electrical industry. The progress is largely shown: 
of course, by the totals of connections and bv the maximum 
loads recorded at the various stations, but quite as im- 
portant as these figures are those showing the tariffs offered 
to the public. We do not suggest that the figures given in 
y all that there is to be known about the 
tariffs in use in the various undertakings, or that the prices 
beach are inflexibly governed by these figures, but they 
are quite sufficient to show the trend ot events. 

Dealing merely with the London area it is surprising to 
see how little variation there has bcen in the tariffs during 
the last few years. In many cases ld. per unit and some- 
times 14d. per unit seems to be a sort of stock figure tha; 
must not be, or at any rate has not ben, altered. This is 
especially noticeable in connection with electric heating 
and cooking. As a branch of the supply industry, heating 
and cooking have not been in existence many years, and 
therefore we should naturally expect to see a rather frequent 
revision of the tariffs catering for this branch. Generally 
speaking, however, this does not appear to be the case. The 
stock figure is 1d. per unit, which appears over and over 
again like an election catchword. Now, we do not suggest 
for a moment that a good deal of business cannot be done 
on these terms, but it will certainly be limited chiefly to 
what may be described as the short-time user. There is no 
reason, however, why the tariffs should not be arranged so 
that the long-hour user is encouraged, and a few tariffs of 
this kind are in use. Every station engineer knows that if 
a consumer found it desirable to burn his lamps all day he 
would be unwilling to do so at a flat rate of, say, od. per 
unit; but it makes all the difference if he is placed on a 
maximum-demand rate of, sav, 7d. and 2d. Moreover, in 
favour of this alternative, there is the most important 
fact that, not onlvis the consumer pleased, but the station 
engineer is equally satisfied. Now, a flat rate of Id. for 
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-electric heating and cooking carries us a certain distance, 
but the rate is not sufficiently low if a consumer is going to 
"use his apparatus to a considerable extent. It should be 
.quite obvious that if the engineer is satisfied to sell z kw.- 
hours per week, at ld. per unit, to à consumer using an 
electric cooker having a maximum load of y kw., he should 
be equally prepared to take an average lower price per unit 
in the case of a consumer who uses 3z kw.-hours per week on 
a cooker giving 1-5y kw. maximum load. We need not dis- 
cuss the. question of protecting the respective interests of 
the clectricity undertaking and the consumer, as there is 
more than one tariff in existence at the present time by 
which this can be done. 
Unfortunately there may be, and we are afraid there are; 
a number of station engineers at the present time who will 
merely say “ What does it matter? We are supplying 
& certain section of the public, and we are paying good 


dividends to our shareholders " ; or “ we are paying off - 


our loans without calling upon the rates," as the case may 
be. The point, however, which we wish to emphasise is 
this: A supply authority, in being entrusted with the 
handling of a public utility, has certain obligations to the 
public. The public have a right to expect electrical energy 
on reasonable terms, and have the right to expect that the 
undertaking will render the supply available to the public 
as widely as possible. If the tariffs are not adjusted in such 
a way that the public can take full advantage of the supply, 
then there is reasonable cause for complaint. It may be 
said that the public does not voice any such complaint, 
That may be, but we should like to see it voicing a great 
<leal of approbation, and pointing out on all hands the 
advantages of electrical energy to the domestic consumer. 
This would be good not only for the supply engineer, but for 
the electrical industry as a whole. 

Further we should like to see a definite lead given by the 
companies engaged in electricity supply in the London area. 
‘These companies should be showing the way in which progress 
is to be made. We do not say that the municipal bodies in 
the metropolis are free from blame, but it does appear to us 
that a greater attempt is being made by a few of the muni- 
cipalities than by the companies to cater for the public. 
How many of the companies are numbered among the 
*' Point Fives " ? Is Reading the only example of private 
enterprise in which the very elastic creed of the “ Point 
Fives"' is werth consideration? We are also surprised, for 
instance, to notice that the St. James' & Pall Mall Co. are 
actually putting up their tariff from Id. to 14d. for electric 
heating and cooking. Is this the way to encourage a load 
which experience so far goes to show is well worth having ? 
As time goes on, the position of the companies will become 
more difficult financially if the London County Council is to 
exercise its right of purchase. Why wait, then, to handle the 
domestic load until a time when the financial position will 
be less favourable? There are signs that there will be a 
struggle in due time as to what is to be the fate of elec- 
tricity supply in London. Then it will be that the public 
will be asked to give their verdict, and this cannot be 
expecied to be in favour of the present undertakers if they 
do not fulfil their moral obligations. 
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REVIEWS. 


(Copies of the undermentioned work can be had from Tue ErgcrRiCIAN Offices, pos 
free, on receipt of published price, adding 3d. for books published under 2s, Add 


10 per cent. for abroad or for foreign books.) 


Fire Protection in Buildings. By H. G. Horr. (London: Crosby 
Lockwood & Son.) Pp. xx.4-260. 8s. 6d. net. 

The collection of data relating to tests of various materials, 
combined with the useful diagrams, &c.. contained in this book, 
together with the excellent manner in which the author has 
treated the subject, renders this book most interesting and also 
useful for reference. 

It is. perhaps, to be regretted that some matters have not 
been dealt with more fully, there being several recommenda- 
tions of interest that might with advantage have been amplified. 
For instance, in connection with his remarks on electric lighting, 
the author states that ** Bad joints in conduits may result in 
earthing and consequent damage," and while this is, of course, 
correct, it would have been preferable if he had advocated the 
elimination of joints inside conduits. The important eo 
too, of the earthing of conduits, clearance of gas pipes, &c., 
relation to fire risk, have been quite overlooked. 

In connection with the recommendations for “ lightning 
conductors,” it is interesting to note that periodical inspections 
are advocated. This is very desirable, as it is often found in 
practice that the earth connection of a conductor has become 
fractured. Nothing unfortunately is mentioned as to the size 
of the earth plate to be used. In the rules of one of the leading 
fire offices the size of this plate is given as 3 sq. ft. and } in. 
thick, rectangular in shape with saw edges, and it is further 
recommended that it be sunk into the earth to such a depth as 
to ensure its always being in water or moist earth. 

Fire extinction, alarms, &c., are dealt with in a comprehen- 
sive manner, but with regard to the aero expansion type of 
alarms mentioned it should be noted that the Fire Offices 
Committee only require protective perforated casing over 


the “ piping " where the latter is liable to mechanical injury. 


within its own annunciator area, and a point that has been 
missed is that, although 50 ft. of “ piping " is required for 
1,000 sq. ft. of floor space, not less than 30 ft. of piping should 
be installed in any separate room or compartment. 

Mention is made, in connection with the electric wiring of 
thermostats, of “ fastening by insulated staples," and it should 
have been pointed out that this method is not now allowed by 
the Fire Offices Committee Rules except on certain installa- 
tions erected prior to January 23, 1906, if the rebate given by 
the leading fire offices is to be obtained. The appendixes and 
general matter at the end of the book make it very complete, 
and, as a whole it, should be extremely useful to students of 


the subject. E. B. H. 


Dynamo ASBOTAPOIE Outlines'for Students in Electrical Engi- 
neering. By J. F, Witson. (New York: McGraw-Hill Book 


Co.) Pp. ix. 4129. $1. 

This small handbook is designed for the use of students in 
electrical engineering laboratories, and will be found to be a 
great aid to teachers of the subiect, especially when taking 
lar ge classes. 

Á number of experiments are described in such a manner 
that the student is informed of the object of the test and the 
outline of the method to be adopted in testing. To each 
experiment a number of questions are attached that are 
expected to be answered by the student when writing up his 
results, and references to text-books are given to assist him in 
carrying out this requirement. The instructions are very 
short, and will certainly require much supplementing by the 
teacher; but they should help the student to become more 
independent of the personal supervision of the teacher than he 
usually is, and enable him to write better laboratory notes 
than he would without the suggestions that are made. 

The tests described are those usuallv carried out in laboratory 
classes on direct-current and alternating-current motors and 
generators and transformers, and their selection does not call 


for any special comment. 
In a few cases the wording of the text is not very careful 
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and its meaning is open to doubt. As examples, one might 
note the question on p. 28, “ Why the static torque (of a motor) 
is not developed at the pulley when the motor is running," and 
the statement on p. 117 that “ the direct current is constant 
potential or constant amperage, depending on . . ." 

The only misprint noted by the reviewer was that the word 
“ reserved " on p. 127 should be “ reversed." A. J. M. 
Essentials of Electricity: A Textbook for Wiremen and the Elec- 

trical Trades. By W. H. Timsre. (New York: J. Wiley & Sons. 
London: Chapman & Hall) Pp. xiii.+ 271. 5s. 6d. net. 

Mr. Timbie remarks that “ the furdamental requisites for a 
really good text-book in any applied subject, or for a really 
good reference book for self-instruction, are: First, that it 
shall contain all of the more important facts ard pr-nciples re- 
quired by itsreaders; and, secondly, that this information and 
theory shall be presented clearly ard forcibly, unclovded bv a 
mass of irrelevant matter." That, of course, is all very well ; 
it is when the difficulties arise of determining the important 
facts and what is relevant or not that the trouble begins. Mr. 
Timbie's book is essentially of the “ quick lunch” order. In 
271 pages the author skims lightly over Ohm's law, simple 
electric circuits, electric power, wiring systems, generators and. 
motors, locating and correcting “trouble,” and batteries. 
As far as we can see the work is well done, but when we con- 
sider the vast number of such books already on the market it 
really seems a pity that it was done at all. 
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SINGLE-PHASE POWER FACTOR INDICATORS FOR 
VARIABLE FREQUENCY. 


BY LEONARD MURPHY. 


` The principles of the action of power factor irdicators or phase 
meters are now well known, but up to the present these instru- 
ments have not been regarded with general favour for use in 
laboratories or test rooms, although extensively employed for 
switchboard work. At first this appears somewhat surprising, 
since the use of a power factor indicator is so much more direct 
ard convenient than deducting the power factor of a circuit from 
the readings of a wattmeter, voltmeter ard ammeter. Moreover, 
the results obtaincd by the latter methcd are usually only 
approximate, partly because of the unsteadiness of the recd- 
ings which has so frequently to be teleratcd in alternatir g- 
current working, and partly because the errors in calibration 
of the three distinct instruments may possibiy be in the same 
direction, and so combine to form a greater one in the calcu- 
lated power factor. In addition, the calculation itse:f is 
tedious, and may be the source of arithmetical errors, while it 
also prevents the method from being used in any tests where it 
is necessary that the power factor should be set to some 
definite value before taking other readings. 


much less at low power factors. Indeed, under conditions of 
low-locd ard power factor, the wattmeter method is almost 
useless, so that even for the measurement of power, it is often 
worth while to employ a power-factor indicator, voltmeter ard 
ammeter, rather than a wattmeter. In order to show the prac- 
tical aspect of this comparison the author would mention 

that, to demonstrate the accuracy of a power-factor indicator 
for low loads, he invariably finds it necessary to use an 

ammeter and wattmeter of much lower range. In checking: 
a power-factor indicator rated at, say, 5 amperes, on one-tenth 

load, the wattmeter used should give its full scale deflection 

for a current of not more than 1 ampere, and the scale of the: 
ammeter should be about the same range. In other words, 

the power-factor indicator has a much greater range of varia- 

tion for both load and power factor, over which accurate recd- 

ings mzy be obtained than has a wattmeter. 

One is, therefore, compelled to seek a further reason for the. 
comparative lack of popularity of power-factor indicators for 
test-room ard laboratory work, ard the author is convinced 
that this is mainly due to the non-adaptability of the single- 
phase type to measurements at various frequencies. The 
readings of polyphase dynamometer type power-factor indi- 
cators gre not affected by changes of frequency, but when 
buying instruments for work of this character it is very rarely 


mE 
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Fic. 1.—INTER!OR OF INSTRUMENT BY MESSRS. EVERETT, EDGCIMBE. 


There is little doubt that in the past a good deal of prejudice | possible to specify polyphase instruments since, even if a two 
has arisen against the use of power-factor indicators for work | or three-phase supply is available for exciting the pressure 


of the highest accuracy, simply because the early instruments 
were crude and showed considerable errors unless used at 
nearly their full volt-ampere capacity. Even then the cali- 
bration of the instruments having been obtained by the watt- 
meter, voltmeter and ammeter method, there was introduced 
the chance that the readings would be less accurate than re- 
sults deduced from observations of the watts, volts and am- 
peres on the circuit under test. The mechanical difficulties 
have been quite overcome, so that a well-made modern instru- 
ment will give sensibly correct readings for all loads down to 
one-tenth of its rated full volt-amperes, and will be within two 
electrical degrees at one-twentieth. For dynamometer type 
instruments the calibration may be carried out by direct- 
current methods, and the scale will be at least as accurate as 
that of a similar type dynamometer wattmeter. 

In passing, it should be noted that the rezding error of a 
power-factor indicator is no more at a low power factor than 
at unity. The forces controlling the moving system depend 
onlv on the applied volt-amperes, whereas in a wattmeter 
these forces are dependent on the watts and therefore become 
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circuits of the phase meter, the extra connections are tiresome, 
if not impracticable. Errors may also be intrcduced by want 
of svmmetry in the phase voltages. These errors are not 
usually detected, but even if the phase voltages are al! measured 
ard their differences noted for each reading, it 1s practically 
impossible to calculate the error introduced thereby.* 

The voltage element of a single-phase instrument usually 
consists of two fine wire coils, mechanically at right angles an 
rig dlv fixed together. One of these is excited with a current 
tapped off across the line potential through a high non-induc- 
tive resistance, while the other coil is excited in a similar 
manner, except that the resistance is replaced by a choking” 
coiloracondenser, Either of these latter may be employed to 
obtain a current which is at right angles to the line voltage, ard. 
thus act as the complement to the current through the resistance 
m uo DIT M Tu qu t I enn 


* These objections do not apply to the use of polyphase instruments 
on & polyphase load, since in this case the phase pressures are almos 
certain to be equal. The danger generally arises when a small poly phase 
testing alternator is loaded single phase, but use is made of the remaining 
phases to excite the power-factor indicator. 
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low frequencies and high at high frequencies, since the current 


== 
iil circuit required forthe production of a rotating magnetic field. 
Luca The pressure coils are usually mounted on the pivoted element, | through B will vary in inverse proportion to the frequency. 
ee the axis of the spindle being along the line which forms the com- | Similarly, the action of a condenser will cause the readings to be 
hne M mon diameter of both coils. This element, often referred to as | dependent on frequency in precisely the opposite sense. e 
Sore the rotor, swings freely in the field of a system of fixed coils | error introduced, at any other frequency than normal, 
mur carrying the line current. These constructional details may be | greatest for a power factor of 0-7 07—i. e., when there is an "a 
oet seen in Fig. l, which illustrates the interior of an Everett, trical angle of 45 deg. between the line pressure and current, 
"e Edgcumbe switchboard instrument of this type. One series and becomes nil at the points of unity and zero power factor. 
ee coil has been displaced to show the arrangement of the pressure This characteristic is shown in Fig. 3, which shows the result of 
s coils marked A and B on the rotor. In Fig. 2 the connections an actual test on an instrument of the choker type, and gives the 
ie are given for an instrument employing a condenser. pointer deflections in degrees for various power factors at fre- 
no quencies of 25, 40 and 60 cycles. Such instruments are also 
oe affected by wave form, since the presence of harmonics will 
i» affect the value of the current through either a choker or a con- 
=: denser, but with the wave-forms which commonly occur the 
puren error on this account is negligible. 

; One simple method of rendering an instrument of this kind 
1s available for various frequencies is to use an adjustable resis- 
hie tance at R in series with the pressure coil A. It will then be neces- 
di sary to provide this resistance with a scale of frequencies so 
(és that by moving the contact to & point which is marked with 
He the frequency of the circuit on which one wishes to use the 
jhr instrument, the currents through A and B are brought to their 
TES correct relative value. For many purposes this is an excel- 
qnn Fic. 2.— CONNECTIONS For SINGLE-PHASE Power Factor INDICATOR. | lent method, since the frequency is not usually altered to any 

A and B= Potential coils. C= Series coil, R— High resistance (non-inductive). great extent during the progress of a test. 
— Condenser. ] ‘ ; 
The disadvantage is, of course, that the controlling forces on 
For any particular power factor, or phase angle between the | the movement will be dependent on the frequency, so that the 
line pressure and current, there will be a certain component of | instrument will be more sensitive at one frequency than at 
the current in each pressure coil, in phase with the current in 
the series coils. The rotor 1s as nearly free as is mechanically 
possible from any control other than that produced by the 
interaction of the currents in the moving and fixed coils. It 
therefore follows that the rotor takes up a position which de- 
pends simply on the ratio between the values of the “in 
phase " components in the two pressure coils, considering each 
with reference to the fixed series coils. Claims have been made of 
greatly increased accuracy obtained by making the magnetic 
"S 
SL 
T Fic. 4.—CoNNECTIONS or SINGLE-PHASE PowER Factor INDICATOR 
USING BOTH CHOKER AND CONDENSER. 
A, B and B’= Potential sare erii a So. ee (non-inductive). 
, 05 another. On this account the highest frequency cannot well 
E: Hee HH be more than double the lowest, though this tange will often 
105 V suffice. Apart from this drawback, however, the adjustable 
3 TRAN resistance method involves a fairly precise knowledge of the 
M Q4 frequency, and the readings are dependent on the accuracy of 
WENNS COSME setting of the resistance.* 
0'3 A method which is certainly handier to use, and much to be 
HAN preferred, is that indicated by the connections shown in Fig. 4, 
02 and involves the use of both a choker and a condenser. The 
| NNI | cross coil is now divided into two parts, one of which, B, 

4 01 carries the choker current, and the other B' that from the con- 

denser. These two parts are wound one over the other, and 


i 0 10 20 30 40 90 60 70 80 90 
Pointer Displacement. 
(In angular degrees from position at P.F.=1°.) 


Fia. 3.—CURVES SHOWING VARIATION DUE TO FREQUENCY. 


moments of the coils A and B precisely equal, but this is not at 
all necessary ; in fact, it may be occasionally desirable to make 
them unequal to obtain some particularly required scale shape. 

Instruments constructed on these lines form satisfactory 
switchboard instruments, provided that they are used at the 
frequency for which they have been calibrated. Their readings 
P are, however, dependent on the frequency of the circuit, since 
i the current which passes through B bears a different relative 
| value to that through A when the circuit frequency is raised or 


lowered. Instruments employing choking coils will read low at 


are 80 connected that the leading current from the condenser 
produces a magnetic field in the same direction at any instant, 
as the lagging current from the choking coil. Thus the 
ampere-turns on the two parts of the coil are added together, 
although the currents are 180 deg. out of phase,f the result 
being that the total cross ampere-turns tend to become con- 
stant, even though the frequency is varied considerably. In 
Fig. 5, curves are given which illustrate this effect on the 


* [n any case one must of necessity regard the method as being out of 
date. It is not considered good practice at the present time to have to 
make any hand adjustments to a testing instrument before using it, other 
than setting it on the correct range. 

+ This expression is, of course, only approximate. as perfect chokers 
and condensers would be required, but the practical results are not 
appreciably affected by the assumption that the currents are. 180 deg. 


out of phase, if the choker is well designed. 
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‘assumption that each section will take 0-05 ampere * at 
normal voltage and at a frequency of 50 cycles per second. 
The resulting effective current, shown by the top curve, is 
‘seen to be not entirely independent of frequency, but 1s fairly 
constant over a wide range. Thus, for example, an instru- 
ment may be arranged to work over a frequency range of 32 to 
78 cycles per second, with only a 10 per cent. variation in the 
total cross ampere-turns. If the resistance path carries a 
‘current corresponding to the mean cross ampere-turns over 
this range, the effective variation 1s only 5 per cent. The 
maximum scale error introduced would then be about 1:2 
electrica! degrees. For work of the highest accuracy a fre- 
quency of range only 37 to 69 might be adopted, or a ratio of 
l : 1-6, in which case the greatest error would be about 
0-6 deg. This error may be easily calculated for any frequency, 
it being noted that there are two frequencies in each range at 
which the instrument is precisely correct. In the majority of 
cases, however, this calculation will be unnecessary, as the 
error will be quite negligible. 

If a longer range of frequency is desired it may easily be 
-obtained by providing variable condensers and tappings on the 
choker with a simple switching arrangement. By this means 
a single instrument may be made available for any frequency 
that is likely to occur. 
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"The arrangement last described is due to Mr. J. Gilfillan, and 
às now being manufactured by Messrs. Everett, Edgcumbe & 
.Co., to whom the writer is indebted for permission to publish 
the above particulars. 


CORRESPONDENCE. 


A SIMPLE TORQUEMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue of December 12th I was much pleased to 
find an article by Mr. H. H. Broughton describing a simple and 
practical form of torque-meter, and, as one who has also done a 
certain amount of work in this field, would like to congratulate 
him on the result of his labours. May I particularly endorse 
his view as to the convenience and practicality of this method 
of working and add that, in my opinion, this will eventually 
become the standard method of testing all kinds of machinery 
for power output or absorption. 


* The magnetisation forces due to the pressure-coil currents would 
. correctly be expressed in ampere-turns, but for the sake of simplicity it 
has been assumed that the effective turns on the coils A and B are equal, 
.so that the matter has only been referred to the currents passing in each 
. of the two coils. 


I would, however, differ from him as to the usefulness of 
electrical methods, as these have the great advantage which he 
mentions of not requiring the great angular deviation under 
load which is a necessary feature of his optical scheme. They 
are also applicable to the very slowest running machines, and 
some of them are direct reading, not only as torque-meters, 
but they will actually measure the power directly as in an 
ordinary wattmeter, with the additional advantage that the 
observer does not have to place his head in close proximity to 
running machinery. 

While I gather also that the long spring which Mr. 
Broughton uses in his optical method has given satisfactory 
results when used as a coupling for a motor-generator, I should 
be very glad to know if it can be used equally successfully on a 
fluctuating torque such as that given by a gas or petrol engine. 
Perhaps Mr. Broughton has some information on this point ; 
if so, it would be much appreciated.—I am, &c., 

Edgware, Dec. 15. LEONARD MURPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The article on * A Simple Torquemeter,” by Mr. H. H. 
Broughton in your last issue is a most interesting one, especially 
to me who in 1900 to 1902 experimented much on the same 
lines. My object was to replace the ordinary water-cooled 
brake on the test beds, and to produce a torquemeter suitable 
for comparatively large powers up to, say. 100 n.p. My first 
attempt had a spring of about Jin. square section wound to 
about 5 in. in diameter, the general arrangement being very 
similar to that illustrated, At first I had considerable difficulty 
in obtaining a satisfactory illumination, by the spark method, of 
the scales, which I wished to read in full daylight. The 
arrangement gave one spark per revolution, and ultimately 
by breaking a sufficient current and employing a continuously 
excited small blow-out coil this difficulty was satisfactorily 
overcome. There was, however, a grave defect due to the 
centrifugal forces increasing the diameter of the spring,thereby 
causing a considerable deflection at the scale when running 
light; possibly with the comparatively small spring 1n Mr. 
Broughton’s arrangement this does not appear, but I should 
have imagined that there would have been great difficulty in 
making the spring touch the containing cylinder at all points; 
if this were done I should expect an uneven scale at its com- 
mencement. . 

In my final form I replaced the original single spring by 
two exactly similar ones, except that one was wound right- 
handedly and the other left-handedly, and quite good com- 
mercial work was done with this arrangement, which had the 
advantage of giving equally satisfactory results for both 
directions of rotation. For the measurement of the larger 
torques the replacement of the spring by a rod or strip reduces 
the difficulties to a vanishing point, and increases the accuracy ; 
for though quite satisfied with the accuracy of the spring instru- 
ment for commercial work, I cannot say that I had sufficient 
faith in it to employ it for accurate core-loss and other similar 
tests, but no tests to determine the limits of its accuracy were 
made.—I am, &c., 

Beckenham, Kent, Dec. 16. 
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| OHM’S LAW. 
l TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Dr. Glazebrook, in his letter appearing in your 1880€ of 
December 5th, quotes Maxwell to the effect that resistance 18 10- 
dependent of current and voltage, and appears to imply that the 
verity of Ohm's law rests on the truth or otherwise of the ue 
of current to voltage being independent of the magnitude 0 
these quantities. Now in Nir J. J. Thomson's “ Corpuscular 
Theory of Matter” (Chap. IV.) it is shown theoretically a 
if the potential grad ent could be made as great as, say, 108 volts 
per centimetre, a relation of the form i = 04” z might Ai 
expected, where z is the potential gradient, ? t i 
current and a is a constant depending on the materia 
Accordingly, Ohm's law is only an extremely good approxima: 
tion depending on the corpuscular velocity due to the potentia 


A. T. BARTLETT. 
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being small in comparison with the velocity due to the tempera- 
ture. Should an experimental proof of this theory ever be 
forthcoming, would it not relegate Olim’s law to the class of 
experimental or empirical formule ?—I am, &c., 
. Woolwich, Dec. 17. m L. C. Pocock. 
INSULANCE (°). 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In the discussion on Mr. Evershed’s Paper Prof. 
Thompson ventured to suggest to the world of electricians the 
substitution of the term " insulance" for the phrase * insu- 
lation resistance." Probably many of your readers will call fo 
mind a protest concerning the contraction of "rotary con- 
verters " to '* rotaries." 

A well-known professor of mathematics in London in one of 
his discourses deplored the fact that his students called " the 
tangent of the angle theta," tan 0, and that the man in the 
street spoke of a "bus when he meant an omnibus. Imme- 
diately afterwards the professor asked his students to determine 
log z. 

There are two objections to the new term. We speak of the 
resistance of a conductor as conductor resistance, and, simpli- 
fying both sides of the expression, we get "conductance"; 
therefore, conductance is equal to resistance, which is absurd. 
Spelling is not a strong point with many students and artisans, 
owing to defective primary education, and, after referring to 
electric particles in lectures, I have come across * microbe” for 
" microhm," “ flo? for " flow," and so on, in students’ note 
books. Before the new word is recognised by students I can 
see a good deal of “ insolence."—] an . &c., 

Brighton, Dec. 15. t H. H. BROUGHTON. 

PHASE COMPENSATION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your issue of November 28th there appeared an 
article contributed by Mr. G. H. Eardley-Wilmot entitled 
" Phase Compensation." With your permission I should 


— 


like to ask him one or two questions on the statements which 


appeared therein. 

On page 330 is set forth the case of a factory taking 1,500 kw., 
the annual consumption being 4,335,000 umts. The overall 
power factor of the motors 1s 0-77, and we are informed that 
this is raised to 0-95 by the installation of phase advancers. 
Mr. Eardley-Wilmot states that the alteration in power factor 
sets free for sale 285 kw. Then appears this statement: ` If 
this is sold to another customer at the same rate and assuming 
the same conditions of load, it would represent a saving of 
approximately £1,370 per year." It should be noted that 
285 kw. for 2,890 hours is equal to 823,650 units, and at the 
rate of 0-4d. per unit would bring in £1,370. 

The questions I should like to put to vour contributor, are 
these: If the sum of £1,370 is saved by the addition of phase 
advancers, may we take it that before they were installed 
823,650 units were generated which were not metered ? If so, I 
should like to know what becomes of them. On the other hand, 
if, before the addition of the phase advancers, these units were 
not generated. they most assuredly must be generated before 
they can be sold. 

The question which now troubles me is this: The power 
company receives £1,370 from the new customer, the original 
customer receives a bonus of £722 from the company, and we 
are told that the supply company saves (?) £648, and therefore 
succeeds in performing the apparently impossible feat of 
generating 823,650 units for nothing. Will he tell us how it is 
done ?—I am, &c., 


London, Dec. 16. : * INTERESTED." 


Electricity Meter Approved by Board of Trade.—On 
Dec. 10 the Board of Trade approved of the construction and 
pattern of the single-phase meter type " LJe." provided that 
the meter be constructed as described in specification and draw- 
ing No. H15,711 and in accordance with the pattern meter No. 
1,767,622 deposited with the Board of Trade by the Electrical 
10o., and the Board have. also approved of the means 


provided for fixing such meters and connecting them with the i 


service lines. 
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PHYSICAL SOCIETY'S EXHIBITION. 


The Ninth Annual Exhibition of Electrical, Optical and other 
Physical Apparatus was held by the Physical Society of London last 
Tuesday, and proved eminently successful. A short discourse was 
given by Mr. Louis Brennan, C.B., both in the afternoon and evening, 
on “Soap Films," This proved to be rather slender, but Mr. Brennan 
introduced a new type of apparatus called the ** Iridiscope " for pro- 
ducing soap films which is extremely convenient for the purpose. - It 
consists of a box containing a non-spillable reservoir of solution at 
one end and a wire clamp to which is attached a fine rubber band; 
the latter is easily dipped into the solution and when the clamp is 
pulled out towards the other end of the box the rubber band expands 
so as to produce a large rectangular film which is extremely conve- 
nient for experimental investigation. Prof. J. A. Fleming, F.R.S. 
repeated, both in the afternoon and evening. the very pretty experi- 
ments on ** Vibrating Strings " which he showed at the last meeting of 
the Physical Society. The strings are maintained in vibration by 
means of an electric motor, and they can be loaded with glass beads, 
which are distributed at intervals. and thus give an instructive 
mechanical analogy of electric transmission along telephone cables. 


EXPERIMENTAL DEMONSTRATIONS. 

The following experimental demonstrations were given at intervals, 
and formed a new feature this year :— 

Mr. W. E. Curtis demonstrated the band spectrum of helium. 
When the secondary circuit has a capacity and spark-gap of suitable 
dimensions the band spectrum, in addition to the ordinary spectrum, 
can be seen. 

Mr. F. J. HarLow showed two experiments illustrating ionisation 
bv collision and thermo-luminescence. These were shown at a 
recent meeting of the Society. Briefly, an electrodeless discharge 
is adjusted until it is almost intermittent. A small coil of platinum 
wire covered with lime or aluminium phosphate, and fitted inside 
the bulb, is then heated electrically. The etfect of the negative ions 
so produced is to cause an increase in the brilliancy of the discharge. 
Thermo-luminescence is shown by similar means. 

Dr. G. W. C. Kaye and Mr. E. A. OWEN gave a demonstration of 
the interference of X-rays and the making visible of Laue crystal 
patterns on a fluorescent screen. For this purpose a high capacity 
tube was used, the rays from which were carefully concentrated into 
a «mall pencil which was directed on a rock salt crystal. The tube 
itself was contained in a lead-covered box to prevent the results 
being affected by stray light. At a suitable distance on the far side 
of the crystal was placed a fluorescent screen on which the crystal 
patterns clearly appeared. These patterns are marked out by dark 
spots. all of which lie on the perimeters of ellipses passing through the 
centre of the pattern. 

Prof. J. T. Morris and Mr. J. F. Forrest showed their apparatus 
for employing the electric arc as a standard of light. This has already 
been fully described in THE ELECTRICIAN,* and it will be remembered 
that three carbons arranged in the form of a Y on a horizontal plane 
are used. the arc being struck at the junction of the three. "The 
vertical leg to the Y is the positive carbon, so that an unobstructed 
view of the crater can be obtained. and an accurately gauged dia- 
phragm placed in front. It is found with a silent are that an inten- 
sity of 162 c.p. per square millimetre is obtained. Prof. Morris also 
showed an apparatus for measuring the pull on a conductor carrying 
current in a magnet field. The conductor in question is suspended 
from one arm of a balance and hangs freely between the poles of an 
electromagnet. When the current flows the force exerted can be 
measured by the weight it is necessary to place in the other pan to 
keep the conductor in the field. 

Messrs. C. C. ParERSON and B. P. Dvppixc, of the National 
Physical Laboratory, exhibited a device for mitigating the glare 
from motor car headlights. This consists of a small screen, the 
shape of the flame, which is placed so as to cut off the direct rays 
of the flame from the offside of the road and at a height exceeding 3 ft. 
above the road level. and a smaller screen at the back of the flame to 
cut off the corresponding reflected rays. The position of the screens 
cause a dark quadrant in the circle of light projected. (and is such 
that the driver of an approaching car is in this dark area and con- 
sequently is not subjected to any glare. - 

Mr. F. S. Puirries exhibited apparatus for showing the phos- 
phorence excited in mercury vapour by means of ultra-violet light 
of wave-length 2,536A^. The apparatus consists of an exhausted 
quartz tube at the bottom of which was a reservoir containing mer- 
cury. This is heated from below so that mercury vapour rises up 
the tube for some distance until it comes in contact with the cooled 
upper part of the tube, where it condenses and returns to the reservol r. 


* Vol. LXXI., p. 1007, Sept. 26, 1913, 
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À portion of the tube through which the mercury vapour passes is 
illuminated by a beam of ultra-violet light from a mercury vapour 
lamp. This causes the vapour to fluoresce, which fluorescence has 
been found to persist for more than 18 in. of tube. thus showing it 
to be a case of phosphoresence. This is said to be the onlv case of 
phosphoresence of gases or vapours that has been noticed. 

Dr. W. Watson. F.R.S.. showed his indicator in use on a petrol 
engine. and also an engine fitted with a quartz window in the com- 
bustion chamber. so that the gases cau be examined spectroscopically 
at any stage of their explosion. The window is viewed through a 
stroboscopic dise, and this is mounted so that the moment of the 
cycle under examination can be easily varied. 


EXHIBITS. 

The exhibit of the CAMBRIDGE SCIENTIFIC INSTRUMENT C0. may 
be taken as exemplifving a year's progress in the manufacture of 
precision apparatus. The first item of interest. shown was the 
electrostatie oscillograph, which has been devised and perfected by 
Profs. H. Ho and S. Koto, of Tokio. A description of this appeared 
in THE Evectrician in Vol. LXXII.. p. 290, November 21, 1913, and 
it will be remembered that its inventors claim that for high-voltage 
work such an instrument. embodies important advantages over the 
electromagnetic oscillograph, perhaps the chief advantage being that 
the large series resistances necessary for use with the electro-mag- 
netic type are not required with the electrostatic instrument, their 
place being taken by comparatively small and inexpensive condensers. 
It may be mentioned that the essential 
part of this oscillograph is the] vibrator 
(Fig. 1). "This consists of two bronze 
strips, insulated from each other, and 
stretched midway between two parallel 
metallic field plates, the strips being 
parallel to each other and to the field 
plates. The bronzestrips carry a mirror 
and the tension on them is adjust- 


Fie. 


2.— EXAMPLE OF DupbELL 
STATIC Osc ILLOGRAPH, STANDARD COILS. 

able. The plates and strips are mounted on an ebonite frame. 
and the whole is immersed in an oil bath. The vibrator has approxi- 
mately the same dimensions as the vibrator of the Duddell oscillo- 
graph. The field plates, each connected in parallel with one of two 
«qual. condensers in series, receive the voltage variations to be 
recorded, the voltage being reduced, if necessary, by other con- 
Ceasers in series. The two insulated strips are charged equally and 
oppositely by means of a battery in the same way in which the needle 
of a quadrant electrometer is charged. The varying forces mutually 
produced between the strips and field plates produce a twisting 
moment on the strips, and their consequent movements are reflected 
and magnified by means of the mirror in the usual way. Some 
indication of the performance of this instrument may be gained 
from the following figures: With a natural period of 1/3300 second, 
à wave of 2 em. amplitude was produced at a distance of 70 cm. by 
a voltage of 2.000 volts effective, the total I. M.F. of the charging 
battery being 300 volts. By using a high-tension battery or an 
influence machine. extremely small and rapidly varying currents 
may be satisfactorily recorded. 


Examples of the Duddell standard coils (Fig. 2) were also on view, 
the special feature of which is that porcelain insulation is used both 
externally and internally in place of the more usual ebonite insulation, 
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As our illustration shows, the whole coil is enclosed in a metal case 
filled with selected petroleum oil and hermetically sealed ; in this way 
the coil is independent of any variation in the relative humidity of 
the atmosphere. The coils are wound non-inductively with selected 
silk-covered manganin wire on brass formers, and are insulated by 
means of porcelain sleeves. The wire is wound in a single layer, so 
that a maximum cooling surface is obtained, and any heat generated 
by the current through the coil is rapidly dissipated. Weare in- 
formed that the accuracy of the coil is within 0-005 of 1 per cent. at a 
temperature of 20°C., the unit being the international ohm. The 
temperature coefficient is 0-002 per cent. per degree Centigrade. 
With ordinary use the thermo-electric effects between the copper 
connections and the manganin of the coil are negligible. The coils 
shown were of the 1 ohm, 10 ohms and 10,000 ohms sizes respectively. 


Àn interesting apparatus on view was the Coblentz linear thermo- 
pile (Fig. 3). This thermopile is the result of recent researches by Mr. 


Fic. 3.—DiAGRAM OF BI-AS“ CoBLENTZ THERMOPILE. 


W. W. Coblentz, of Washington, U.S.A., and is said to be far more sen- 
sitive than the thermopiles of Fery, Paschen or Reubens. The special 
design of the instrument renders it particularly suited to the require- 
ments of meteorologists. The instrument consists of a series of 
silver-bismuth thermo-couples, experiment having conclusively 
proved that these metals provide an excellent pair of metals, both 
mechanically and electrically. Twenty junctions are hammered flat 
and arranged in the receiver, so that all the “ hot " junctions lie 
in a straight line. They are coated on the exposed side with a 
mixture of lampblack and che mically prepared precipitated platinum 
black, this mixture giving greatly improved results as regards 


Fic. 4.— View oF PASCHEN GALVANOMETER. 


absorptive power, sensitivity and thermal conductivity in com- 
parison with those produced by a coating of plain lampblack. Ds 
e 


black receiving area is about 12 mm. by 1-3 mm. to l-4 mm. 3 
respective diameters and lengths of the bismuth and silver wires 
being arranged to give a maximum sensitivity. The cold junctions 
occur alternately on either side of the hot junctions, and being 
protected from external heat rays. The couples are firmly mounted 
in an ivory frame We understand that the Paschen galvanometer 
(Fig. 4) was primarily designed for radiometry measurements, an 
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forms with the Coblentz thermopile an exceptionally sensitive and 
useful combination for radiometry measurements of every description. 

Other instruments exhibited by this company were the Lucas 
contact breaker, an instrument designed to open in succession elec- 
trical circuits used in physiological investigations at definite short 
intervals of time; the Lucas rotating drum, on which records may 
be obtained in physiological investigations; the apophorometer, 
designed by Prof. J. Joly, F.R.S., for enabling sublimates from 
substances at high temperatures to be collected in their entirety and 
weighed ; a set of micrometers for measuring the relative move- 
ments of a building on opposite sides of a crack ; and the ripograph, 
an instrument designed to be carricd on an aeroplane to enable the 
behaviour of the aeroplane to be thoroughly examined. This was 
exhibited by the courtesy of Messrs. Vickers (Ltd.). 

THE BavscH & Loms OPricaL Co. exhibited a universal ** Balop- 
ticon." which is a very convenient type of projection lantern. 
Various microscopes and a combined drawing and photomicrogra phic 
apparatus were also shown. This latter is a complete instrument 
for low and high power photomicrography in a horizontal or vertical 
position so that the apparatus can be used for all kinds of research 


work. 

Messrs, A. C. Cossor (Lrp.) had several X-ray tubes on view. A 
feature of these tubes is the iridium target which is fitted for the 
anode. This consists of a small dise of iridium which is cast in a 
mass of copper. Their tubes are fitted with aluminium regulator 
coils to prevent too high a vacuum and are made, except in the 
largest sizes. of lithium glass, which is more transparent to the rays 


than the usual sodium glass. 

On the stand of Messrs. J. H. DaLLMEYER (Lrp.) there was a large 
assortment of lenses for various purposes, a new tvpe of tlap shutter, 
and a series of proof plates which are used to show. by means of 
Newton's rings. to what extent lenses are correctly ground. 

Messrs. ELLio0TT BRorHERs displaved at their stand. among 
other instruments, the latest pattern of their " Century ` standard 
testing set. This, asis well known, is a d.c. moving coil instrument, 
which can ‘be used either as an ammeter or a voltmeter, "The 
standard pattern has an overall range of from 0-001 to 750 volts and 
0-0002 to 600 amperes. Examples of their dynamometer movement 
indicating instruments. for single. two and three-phase balanced or 
unbalanced working. were also shown. The movement in these 
instruments has been entirely re-designed, with the result that a 
much longer and clearer scale is obtained. and the instruments are 
now absolutely dead-beat. Other exhibits included chart-recording 
ammeters and voltmeters, indicating switehboard instruments of 
various types and patterns. a` Century `° mains testing set. Wim peris 
recording and indicating accelerometers, and an instrument board for 
aeroplanes. 

Messrs. EvERSHED & VicGNoLES! stand was a good example of the 
present high standard that has heen reached with all kinds of elec- 
trical measuring instruments. Among the recording class of appa- 
ratus were several of the Murday pattern, whose chief distinction, 
it may be remembered, lies in the use of the Murday pen. With this 
pen rectangular co-ordinates can he used on the chart instead of the 
usual curved hour lines, so that in the case of the disc chart a true 
polar curve is traced. A complete range of '* Megger " testing sets 
was also on view, the constant pressure generator. which eliminates 
errors due to electrostatic capacity in the cables or other equipment 
under test, being shown in operation, Other examples of Messrs. 
Evershed & Vignoles’ products were to be found in the "' Bridge 
Megger." **Ducter " potential ohmnieter. and various portable 


indicating instruments. 

Messrs. ADAM HILGER had a very complete optical exhibit which 
included a new model of the quartz spectrograph for use with com- 
plex spectra, such as vanadium. iron and molybdenum. A spectro- 
photometer for the ultra-violet and a spectro-comparator for the 
accurate comparison and measurement of spectrograms were also to 


be seen. 
(To be continued.) 


CYCLICAL CHANGES OF TEMPERATURE IN A GAS- 
= ENGINE CYLINDER.* 


BY PROF. E. G. COKER, M.A.. D.SC., AND W. A. SCOBLE, B.SC. 


This Paper gives an account of experimental work carried on 
during the last four years to determine the cyclical changes of tem- 
perature at the surface and in the walls of the cylinder of a gas engine, 
and also the temperature-cycle of the explosive charge itself. The 
engine used for the investigation is of a standard pattern made by 


* Abstract of a Paper read before the Institution of Civil Engineers. 
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the National Gas Engine Co., and develops 12 1.H.p. at 240 revs. per 
min. The temperature distribution and the cyclical changes are 
measured by thermo-electric couples in all cases except at the middle 
of the cylinder wall, where such a refinement is unnecessary. ` A 
special form of thermo-electric bridge is used to measure the E. M.F. 
of the couples, and by the inclusion in the circuit of a revolving 
contact maker the temperature is determined at any point of the 
cycle. The surface metal temperatures and their cyclical changes 
are investigated at the centres of the inlet and exhaust valves, and 
at three points on a vertical diameter of the piston. — Cast-iron plugs. 
with their faces turned very thin, are let in at these points, and iron 
wires are led through and riveted on the face of the metal to form 
the couples. The highest temperature is recorded at the centre of 
the exhaust valve, and the maximum here is 400°C. The highest 
temperature at the inlet valve is 310°C., and at the centre of the 
piston 340°C. The cyclical change is greatest at the centre of the 
piston, where it is 80°C. for one test with a medium mixture and cold 
jacket. This large range is principally due to low temperature at 
the commencement of the suction stroke. A richer mixture or 
warmer jacket eliminates this low temperature and reduces the range 
to 40°C. or less. 

Pt.-Ir. and Pt.- Rh. wires are used for the couples to measure the 
temperatures of the gas in the cvlinder. These wires are rolled to a 
thickness of rather less than one-thousandth of an inch, fused to- 
gether electrically, re-rolled and trimmed to shape. The gas in the 
cylinder is sometimes at a temperature above the fusing point of the 
thermo-couple, and therefore a very thin couple fuses. Unless the 
couple is thin, it does not follow the cycle of temperature of the gas. 
It is shown that couples can be made of a suitable thickness to with- 
stand the explosions without fusing, but thin enough to follow the 
changes of temperature with considerable accuracy, except just in 

) 

the region of the explosion. Values of Y Nd calculated for several 
points on an expansion curve and are found to be high at the explosion, 
because the measured temperature is low, but they settle to con- 
sistent values at least by the middle of the working stroke. The 
steady values agrees well with that obtained from points on the com- 
pression stroke, The temperatures in the region of the explosion 
are then caleulated from this constant and the measured pressures 
and volumes, in a similar manner to that used by Profs. Callendar 
and Dalby. The temperature at the explosion varies from 1.840 €. 
to 2.250 C., the latter value being obtained with a very rich mixture. 
There is no provision for timing, but the maximum pressures and 
temperatures are attained earlier as the strength of the mixture 
increases, The cyclical variations of temperature in the exhaust 
pipe were also investigated by means of tine Pt. Pt. Ir. couples. The 
maximum temperature during exhaust is found to be between 500 C. 
and 550^ C, in all cases. 

Curves are given to show the cyclical variations at each place under 
different conditions of running. The engine is also fitted with ther- 
mometer pockets which enter the centre of the thickness of the liner 
at four points along the barrel. The cyclical variations of tempera- 
ture are damped out at this depth in the metal, and mercury ther- 
mometers can be used here to determine the mean temperatures 
under various conditions of running. It is shown that the tempera- 
ture is mainly governed by that of the jacket water at outlet, and 
that the temperature-drop along the barrel is very steep with rich 
explosive charges. The latter effect is due to the high temperature 
of the metal surrounding the explosion space. The results of engine 
tests and other data bearing on the temperature measurements are 


also included in the Paper. 


THE LONDON ELECTRICAL MASTERS' ASSOCIATION. 


The communication which we published on p. 420 of our 
last issue, from the London Electrical. Masters’ Association 
to the Electrical Trades Union, has now been answered bv the 
District Secretary of the Trades Union. This reply we publish 
below. We understand that the dissentients from the reso- 
lution mentioned in the letter were those who wished fov imme- 
diate action to be taken. 

32, Chichester-road, Kilburn, N.W., 1644 December, 1913. 

DEAR Sin: | submitted vour letter of the 8th inst. from the London 
Electrical Masters! Association to my Committee at their meeting on 
Thursday evening last, and they decided that 1 should circulate a copy 
toeach of our members in the London district. also that a general mecting 
should be called to discuss the proposals contained therein, This meeting 
was held last evening at the St. Bride's Institute, and 1 was directed to 


kd 
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iwari you a copy of the following resolution which was carried on a | 
' from the Committee of the L. E. M.A.. if insisted on, entirely precludes 


ballot vote with practical unanimity :— 

“ This meeting of members of the Electrical Trades’ Union instructs 
the London District Committee that they cannot accept the terms of the 
letter of December 8th from the London Electrical Masters’ Association, 
and cannot enter into negotiations excepting the questions to be dis- 
cussed by the suggested conference are dealt with on their me rits, without 
any previous conditions being exacted and without prejudice.” 

Í would point out that our letter of November 11th to the emplovers 


stated in moderate terms our request for an advance of wages to lld. ` 


an hour, with an agreed on code of working rules, and that we were 


desirous of coming to an amicable understanding with a body represen- | 
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tative of the said employers if possible. The letter of December 8th 


such a possibilitv, and, so far as my knowledge extends, have never been 
put before or agreed upon by any workmen's association previous to the 
questions at issue being discussed. 

I am to add that we are quite prepared to meet your committee to 
discuss any points upon which there may be a variance of opinion in a 
just and equitable manner, and trust that such a meeting will be arranged 
at an early date.—Yours faithfully. 

L. G. Tate, Esq., J. Potrer, District Secretary. 
Secretary London Electrical Masters’ Association, 

20. Bucklersbury, E.C. 


HIGH-TENSION CONTINUOUS-CURRENT RAILWAYS. 


“ La Lumière Electrique " published a table in a recent issue 
giving details of the various railways in Europe that are operated on 


the high-tension continuous-current system. As this question is of 
interest at the present time we reproduce the table herewith. 


TR abt pra  — — ———— M —— MÀ 


Length | 
Railway A" ET 
ailway. track, | Gauge 7 
Miles. | i 
, Inches. gradient. 
Cologne- Bonn. ................ PES | 17-6 | Standard | 12 
Maiziéres-Sainte-Marie ............ 8-8 Metre ° 30 
Bellinzona-Mesocco.................. 19-6 $i 60 
Langenthal-Jura ..................... 9-3 65 
Landesgrenze-Berchtesyaden...... UR Standard 20 
Salzburg-Landesgrenze ............ 8-6 ™ 21 
Berchtesgaden-Konigsee .......... 3-0 40 
Wengern-Scheidegg-Grindelwald 11-8 | 31- 5 250 
Brescia-Toscolano .................. 28-6 | Standard : 
Monza-Meda-Canto.................. 16:8 » m 
Lugano-Tesserete . .................. | 55 | F 65 
Un. A DINO b one tu TuS 5-0 | P 40 
4  -Ponterese .................. asi ; 30 
Frankfort-sur-le-Mein (suburban) 20-9 35 
Innsbruck-Hall ...................... T5 | Metre 10 
Buda pest-Haranszti .................. 15-5 Standard | 
Budapest-Gódóllo ................... 29-8 | - | 
Bozen.Kaltern ...................... 10-9 | i | "S 
Bonn-Siegburg-Kónigswinter ... 13-7 i 25 
Biasca-Acquarossa  ...............- 8-6 70-8 | 35 
Levde-Katwijk-Nordwijk.......... 26-0 Standard | 25 
Altstátten- Berneck .................. 6-8 , Metre 52 | 
E ELI MC 5.7 Standard | 160 
Zartlesdorf-Lippnerschwebe ...... 14-1 $i 32 
Aigles-Sepey-les Diablerets....... 14-7 |o Metre 60 
Brisiitea 5.20: rib Br eskés 18-6 Standard 30 
Pom pei-Salerne ...................... 18-6 Metre | 53 
Budapest. Rakospalota: ioni odes , Standard 
Haarlem «oec wr e een cess ‘Metre T. 
Wendelsteinbahn..................... 6-1 , Standard 235 
Chemin de fer du Tatra .......... 23-6 Metre 60 
Berne-Zollikofen ..................... sai | sa e 
Forchbahn (Zürich).................. 8-1 67 
"ántisbahn (Appenzell) ............ 3-8 30 
Neustadt-Landau ................... 14-3 | 64 | 
Hohenstein-Oelsnitz ................ 6-8 T | 60 
Verone-Saint- Boniface ............. 24.0 | Standard | 23 | 
Türm-Rivoh. iie tiere: 13-7 - 30 
Budapest -Szentendre ............... 9.9 " 
Arad-Hegyalja........................ 36-2 Metre 
Pise-Marina ...............eeeceseeee -— Standard 
Coite-AToga........ccccceccececeeeneees 15-9 any 60 
Nyon-La Cure ........................ 17-0 saa 60 
Tavannes-Tramelan-Noirmont ... - 4-1 50 
Schynige Platte-Bahn............... 4-5 | 250 
Interlaken-Lauterbrunnen......... = 
Zweiliitschinen-Grindelwald ...... } M 120 
Grenoble-Chapareillon ............. / 967 | Mete | 40 «5 2x00 | .. | ..  - 2x3 
Tabor Beehyne ................... ae 14-9 Standard 35 
La Mure-Saint-Georges............. 19-9 Metre 27-5 


———À ees | —À 


Two conductors. 


| . Motor 
Pressure. | Cars. Loc m es. 
Volts. No. 
1.000 ` 10 BEEN 
2.000 | oak 
1.500 | 6 
1.000 | 5 
1.000 | 4 
800 10 
000 | 5 
1.500 ` Sa 
1.200 | 16 
1.200 3 
1.000 | 3 E 
1.000 | 4 2. 
1.000 3 X 
1.000 | 18 i 
1.000 8 2 
1.000 20 4 
1.100 | 15 4 
1.200 4 " 
1.000 | 12 ^ 
1.200 | 3 E 
1.200 10 " 
01.000 | 5 " 
1.000 | 3 B: 
130 | 3 l 
1.350 | 5 T 
1,200 4 - 
1200 30 " 
1.100 15 * 
1,200 15 M 
1.500 | Sad 3 
1.650 8 X 
100 ! .. 
1.000 5 
1,000 3 
1.000 | 10 
1,000 | 1] 
1.300 | 26 
1.200 | 5 " 
1,100 20 4 
1.600 | 13 
1.200 i x37 
12x37 f b | : 
2.000 4 4 x 100 1.000 construct: 
9.000 ^ 4x 100 
ð E ovo f^ 1009 | 
1.200 4 2 2x85 ~ 1,200 | 
1.500 4 2x150 — 150 
1.500 4 2.400 ` 150 
| H - 


Three ao Three conductors. — — 
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article which should be in the home of every electricity 
consumer, because it can be connected to the ordinary 


CONTENTS, 


| 
| 
| 


Te .. 4611 W ittings .... eee SE Tor tone 
Leo non e MRON.. GED | An Albo Fitting. illustrated a1! lighting circuits and it will stand the roughest usage 
Current Trade Literature.... 462 | Relay Type Crane Panels. for indefinite periods. Again, we think that it is one of the 
Business Notices............ 463; Illustrated .............. 92 ; : . ] 
‘Bankruptcies, Liquidations,&c. 465 | The ‘‘ Magnet” Electric Iron best media with which to break down the popular idea that 
465. nehome: diusttated e cede 95 | electricity is expensive and can only be used for lighting. 


Electricity Supply .......... 
Lighting Notes ............ 464 A Pantomime Siga. Illus.... 94 d e ; : 
94 | This impression is more firmly embedded in the mind of the 


Power and Heating Notes.... 464 The B.T.-H. Operatic Society 
Traction Notos coo OT enun the New Tear o] British public than many of us imagine. It is a notion 
which the gas interests have done their utmost to foster, 


particularly during the last three or four vears, since the 


Capstan Controllers .. ..... 9 | 
| electricitv supplv engineer and progressive contractors have 
I 


Empire Notes............... 465 | 5 
Miscellaneous Notes ........ 465 A Power Houwe Kitchen. Illus. 95 
Tenders Invited ............ 466 , Theatre Lighting Appliances. 

. 96 


been more vigorous than heretofore in making the electric 


The Round Table............ 89. 


ies Meeti 469 : 
89 Companies’ Meetings & Reports In another column we give par-' 


service widely known. 


The ** Point Fives”......... à 
An Interesting Cold Storage New Companies, &c... .... .... 
Plant. Illustrated........ 90 City Notes ...... e ecoocece 410 ticulars of a co-operative appeal which has been made to the 


A New Electric Sign. Illus.. 90, Companies’ Share List ...... 471 


BOOMING THE ELECTRIC IRON. 


Whether or not the American temperament is peculiarly 
suited to the brass-band type of publicity we do not know, 
but there can be no denying that the Americans have 


boomed certain pieces of electrical apparatus by methods 
which are not suitable to British ideas. The electric iron | plement to the illustrated paper in question, and arrange- 


is one of these, and it is probable that there is no town of | ments were made for the supply to electricity undertakings 
| of extra copies of this supplement to the extent of any num- 
the electric iron has not been worked at one time or another. | ber desired. This appeal has been followed up by special 
Making every allowance for his practice of the art of exag- | window-dressing displavs and demonstrations by contrac- 
geration, we may give the American credit for having got | tors and those station engineers who have showrooms under 
a vast number of electric irons connected up on circuit. | theircontrol. The matter has been brought right home to the 
Data as to the reliability of these irons in actual service is ' public bv the offer of the iron on a fifteen davs' trial, the 
not available at the present juncture. Possibly something ; iron being purchased on the understanding that 1t could be 
may come to light at one of the meetings of the National ! returned if the consumer were dissatisfied with it. 

Electric Light Association. But, quite apart from this, we The scheme has the distinctive merit of being an example 
may take it that the electric iron is a valuable asset to the | of co-operation between a large manufacturer and the 
clectricity supply station engineer, and presents a class of ` central station and contracting interests. Of course, the 


business which 1s well worth catering for. i proposal has been put through on a business basis; but 
Over here we do things differently. In the first place, we | this does not alter the fact that the electric iron has been 
given such a boost that a great deal of the initial work of 


do not as a rule manufacture a vast quantity of any one 

piece of apparatus and then set out by a process of special breaking down the public idea regarding the electrical 
advertising to get rid of this accumulated product. We ' service being limited to lamps and lighting can be said to 
have been satisfied to go upon quieter lines, and bring the | have been already accomplished. Co-operation in matters 
merits of this or that piece of electrical apparatus gently | of publicity is frequently difficult to achieve, or it takes 
but firmly to the notice of the electricity consumer. We | such an unconscionably long time that valuable business 
ourselves feel, however, that the electric iron is something | is being lost, and the effort when it is made loses a great 


which requires more than ordinary publicity. It is an deal of its vigour. 


public durmg the present week through the columns of one 
of the London illustrated dailv papers. The central station 
interests, the electrical contractors, and the General Electric 
Co. have worked together to give the public an oppor- 
tunitv of becoming better acquainted with the electric iron 
in general and a specific make of iron in particular. The 
publicity matter has taken the:form of a four-page sup- 
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LEGAL INTELLIGENCE. 


ee 
Edwards v. Brixham Gas & Electricity Co. 


The hearing of this action has been continued before Mr. Justice Neville. 

Mr. R. Wort, civil engineer, gave evidence as to the vibration tests 
he had made on plaintiffs premises. The vibr ation produced sufficient 
oscillation on a vessel of water to cause a wave of 1 in. on the surface. 
The vibration was such that he would not have cared to live on the 
propert y. 

Mr. Matruews, consulting engineer. gave similar evidence; and 
architects and others also gave evidence as to the cracks found in plain- 
tiffs property. In cross-examination plaintiff, however, admitted that 
the soil was such as to be liable to subsidence. 

In opening the case for the defence, Mr. MeCarr said that his sub- 
mission would be that plaintiff had not proved that either he or anyone 
residing on his property had suffered in health through the alleged 
nuisance. The serious question. however. was the position of defendant 
company. Defendants were under statutory obligation to provide 
electric current; the discharge of that obligation necessitated the em- 
ployment of an engine and you could not get an engine without getting 
noise and vibration. Admittedly defendants had put in an engine 
which, for vibrationlessness and noisclessness, was an engine of the very 
best type that engineering skill had yet been able to produce. Plaintiff s 
case, therefore, came down to this—that no artificial intercepting cushion 
had been put between the concrete on which the engine rested and plaintitf s 
premises. The evidence which he should call would show that having 
regard to the nature of the soil there was no necessity for such a cushion. 
Where you had silt or porous clay there was no necessity for an inter- 
cepting cushion; the soil itself provided the cushion. The burden of 
proof was on plaintiff to show that the amount of vibration was excessive 
and beyond what was necessary for the carrying out of defendants? 
statutory obligation, and that, counsel submitted, he had failed to do. 

Mr. WALTER BRIDGES, consulting electrical engineer, said the installa- 
tion of the electric plant was carried out under his directions. The best 
type of engine was used. and on his advice 200 tons of concrete was used 
for the bed. That. in conjunction with the soil in which it was set, would 
effectually prevent any serious vibration. He had been on plaintiff's 
property and found the vibration hardly perce ptible. At the mecting 
of experts he had offered to bet plaintiffs representatives that they could 
not tell when he stopped or started the engines but they declined the bet, 
He found vibration in two of the cottages, but they were in a dilapidated 
condition. Other witnesses were called in support of defendant's 
case as to the nature of the soil and the condition of the plaintit's 
buccings, including a number of persons residing in the neighbour. 
hood. 

Mr. Wm. Harorp HELLYER, electrical engineer in charge of the station, 
gave evidence as to the tests made with the engines and their working, &c. 
After the end of February, 1912, both engines were worked alte mativ ely 
for the supply to the picture palace and or two other places, The 
exhaust pit was left untilled in until Jan. 1912. and in the meantime 
was covered with sheet-iron. After that Tue was practically no noise 
from it. At the early stages they had some trouble and consequently 
some noise, but he might safely say that they were all over by March. 
He had experimented in the engine house by standing coins on edge while 
the engines were running and the vibration was not sufficient to cause 
them to fall. On a glass of water there a slight was motion discernible. 

Mr. WM. ALBERT NCHULTZ, chairman of defendant company, gave 
evidence as to the poor nature of the property in the vicinity of defen- 
dants’ works. He had made tests but had been unable to detect vibration 
on plaintiff's property. even while both engines were running. 

Mr. Wa. Hesry ParcugLL said that in November last. he visited 
defendants’ works. He got right to the engine house before noticing any 
signs of vibration. As a result of the tests he had made for vibration on 
plaintiff's property he found it was absolutely undetectable until tests 
were made by a magnet with mercury. 

This concluded the evidence, and Counsel addressed his lordship. 

Without calling upon plaintiff's counsel to reply, his lordship granted 
the injunction as asked, holding that there was evidence of an actionable 
nuisanee. He. however, stayed the operation of the injune tion for three 
months to enable defendants to make the alterations in their plant 
necessary for complying with the order. with liberty to apply if three 
months shoald be found to be too short. Defendants were ordered to 
pay the costs of the action. 


Wolfram Lampen Akt. Ges. v. Johns & Others. 


Mr. Justice Bankes concluded the hearing of this action on Tuesday. 
It was brought by plaintiffs (a German. company) to recover from Mr. 
Wm. J. Johns, Mr. Corbin Harris and Mr. Carl Werth about £571 for 
electric lam ps supplied between June 30 and December, 1912. 

For plaintiffs Mr. Colam, K.C., and Mr. Macnaghten appeared: and 
Mr. Pollock, K.C.. M.P., and Mr. Compton Smith represented Messrs. 
Johns and Harris ; while Mr. Werth appeared in person, 

Mr. Coram said defendants had carried on business together, and 
plaintiffs were suing for the price of lamps supplied to them. A number 
of defences had been set up, one of which was that a limited company, 
called the Oro Light and General Supply Co. (Ltd.). was the party 
who ought to pay. while counsel ünderstood that Mr. Werth had stated 
that as he was only a guarantor he could only be held liable if the limited 
company were unable to pay. The defendants had carried on business 
under the name of the Oro Light Company, and the word Limited was 


with defendants was dated Feb. 20. 1912 
was a clear contract of sale to defendants personally. and as the lamps had 
been supplied, and delivery had been taken, they were entitled to recover 


no warranty that formed part of the contract. 
warranty the Court had held that the Osram Company were only entitled 
to a particular chemical method, 
(although that did not arise in the action) that their method was different 
and did not constitute any infringement of the Osram Coy's patent rights. 


third. persons. 
there was such a represe ntation alleged, amounting to a warranty, and 
the onus was on defendants to establish that. 


upon was entered into. 
from a director of plaintitfs that there was no infringement of patent 


to Osram patent rights. 


added to the title eventually. It was also said by defendants that E CT qM NE aad 
were agents of the Oro Light Com pany, and, further, that on Oct. 4, 1911, 

there was an oral representation made by a representative of the plaintiff 
firm, named Mr. H. Zameczink (now deceased) that the lamps plaintiffs 
were selling did not constitute any infringement of patents for clectric 
lamps held by the Osram Lamp Works. ‘The latter defence represented 
the substantial part of the case. The contention of defendants was that 
the representation amounted to a warranty ora condition. "The contract 
. and plaintiffs’ case was that it 


The contract was with defendants personally, and there was - 


payment. 
As to the suggestion of the 


and plaintiffs were ready to prove 


Mr. COMPTON SMITH said his clients would admit. that they simed the 


contract in such a way as to be personally liable under it, and Mr. Werth 
als» said that if the goods were proved to have been delivered under the 
agreement. he considered he could be held responsible. 


Mr. Corax said that defendants had sold a portion of the lamps to 
The only question that really remained was whether 


Mr. PoLLock, K.C. (for defendants) pointed out that Mr. Johns was 


assured that the lam ps of plaintiffs represented no infringement of English 
or Canadian patents before the agreement was entered into. 


Mr. JOHNS gave cvidence, and said that he and the other defendants 
agreed to go into the business of selling metal filament-lamps. At the 


interview with Mr. Zameczink ( plaintiffs representative) which took place 


at the offices of the Oro Light Company, Mr. Zameczink stated that he 


could supply defendants with lamps that would not represent any 


infringement of patent rights. Upon that assurance they began business, 
and received lamps from plaintiffs, and then the contract sued 
When in Germany he also received an assurance 


rights. In cross-examination he admitted ie no partieular pate nt 
was discussed. Witness said the Osram Company brought Fi 
When 


action against them for an injunction on account of infringement. 


the Osram Company began proceedings against them ‘plaintiffs wrote 


to say that they had never undertaken any obligation in England as 
He attached importance to the guarantee, but 
it was not put into the contract, as he relied on the assurances verbally 


given to them. 


C. Hanns also vave evidence as to the assurance having been 


Mr. 


given by plaintiffs that their lamps constituted no infringement of patent. 


but he said that plaintiffs declined to put any warranty into writing. 

After hearing Mr. Werth. Mr. Justice Bankes delivered judime nt. 
He said that in his opinion there was no guarantee or warranty given that 
formed part of the contract with defendants -what plaintiffs did was to 
express their honest opinion that the lamps would not infringe patent 
tights. Therefore. he gave judgment for plaintiff company for the amount 
claimed with costs. 


Howell v. Gibbing. 


In the Bow (London) County Court last week, before Mr. Registrar 
Hore. Messrs. W. R. Howell & Co, sued Fredk. Wm. Gibbing to recover 
£3. 18s., for the " Cyclo of Applied Electricity. 

Defendant admitted that he had signed the order, but said he refused 
it because it was altogether different to what plaintiffs’ traveller made it 
out to be. The work did not represent a word of what the traveller made 
out that it did. He said“ lam trying to bean electrician, but never could 
be by that book." 

Plaintitls' Representative: © It isthe best book on electricity in England, 
at the present time." 

The REGISTRAR: Jf vou are silly enough to sign these orders you must 
put up with it: I am not saving anything about the book, it may he good 
or bad, but it is no use complaining after you have signed the order. 

DEFENDANT: It is nothing but a catch, there is no electricity about it. 
They come to you when you are too busy to study the thing. : 

The Registrar: It is your own fault for signing. 

Judgment for plaintiffs, payment at 4s. a month. 


CURRENT TRADE LITERATURE. 


SCIENTIFIC INSTRUMENTS. zum number of lists dealing with 
various forms of scientific instruments have recently been issued bv 
the Cambridge Scientifie Instrument Co. These include: “C al- 
lendar Recording Pyrometers," which describes the application of 
platinum resistance pyrometers to temperature measurement, 
chiefly in connection with hot-air mains and blast furnaces; '" Im- 
provements in Hardening and Case Hardening Methods " is a small 
leaflet dealing with recent improvements in thermo-electric pyro- 
metry, enabling a high degree of accuracy to be obtained in the 
measurements, while in ** The Rosenhain Calorimeter’ is described 
an improved form of Thomson instrument which provides a simple 
and accurate method for the determination of caloritic value of coal 
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and liquid fuels. Another list describes the Duddell Oscillograph 
and the various accessory pieces of apparatus necessary for the taking 
of oscillograms. The latest form of oscillograph, resistances, 
cameras, &c., are fully described, and the prices of typical outtits 
are included in the list, including that for an outfit for use on 50.000 
volts. A last leaflet describes lantern slides and illustrates condenser 
discharges in single and coupled circuits, reproduced from oscillograms 
obtained by Dr. J. A. Fleming. F.R.S., and exhibited by him to the 


Physical Society of London. 


BUSINESS NOTICES. 


Messrs. Anderson and John Gartside Smith. electricians. &c.. 172. 
Warbreck-road. Blackpool. and 20. St. Davids-road South. St. Anne's- 
on-the-Sea, have dissolved partnership. Debts by Mr. Smith. 

Christmas Holidays.—The British Insulated & Helsby Cables (Ltd. 
notify that their Prescot works will be closed for annual stocktaking 
from Wednesday. Dec. 24. at 6 p.m.. until 8 a.m. Dec. 29; and also 
that the works will be again closed on New Year's Day. 

Sale by Tender.— The whole of the business of electrical engineers 
carried on by Messrs. Warren. Beattie & Co. (Ltd.). Commercial- 
street. Middlesbrough. is offered for sale. comprising the office 
furniture and fixtures. the electricallv-driven machinery. stock-in- 
trade. &c. Further particulars and forms of tender from the 
receiver. Mr. Fred. J. Forster. C.A., Albert-ehambers, Middles- 
hrough. See also an advertisement. 

Plant for Sale.—Mr. Jonas Wildsmith, Barnsley. advertises for sale 
80 Crompton and 50 Davy arc lamps and some armoured cable. 

Patent Amendment.—The Union Switch & Signal Co... of Swiss 
Vale, Allegheny. Pa.. U.S.A.. advertise that thev seek leave to amend 
the specification of letters patent No. 7.689/1902, granted to J. B. 
Struble for ** Improvements in electric signalling on railways.” Par- 
ticulars of the amendment are given in the ^ Illustrated. Official! 
Journal (Patents) ° of the lOth inst.. and notices of opposition must 
be given within one calendar month from that date. 

Patents Development.—The owner of patents Nos. 24.696/1910, 
relating to '* Improvements in apparatus for the production, strength- 
ening and reception of electrical vibrations." and 13,968/1911, 


relating to '* Improvements in electric capacitative inductive 


coupling." desires to grant licences. Particulars from Messrs. Lloyd, 
Wise & Co., Patent Agents and Consulting Engineers. 10. New Court, 
Lincoln's Inn. London, W.C. 

The proprietor of patents Nos. 4.175, 5.564. 5.5644, 5.565 and 8.153 


-of 1907. relating to " Alternating-current dynamo electric machines.’ 


desires to dispose of same or to grant licences. Inquiries to Messrs. 


Cruikshank & Fairweather (Ltd.). 65 and 66. Chancery-lane. London. 


W.C. 


electrolytic cells," desires to dispose of same or to grant licences. 
Inquiries to Messrs. Cruikshank & Fairweather (Ltd.), 65 and 66. 


Chancery-lane, London. W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


On Monday and Tuesday the public examination of Herbert Wm. 
Miller. consulting engineer. took place at the Liverpool Bankruptey 
Court, 

The statement of affairs showed total liabilities £4.9323. Is. 7d.. of which 
£2.149. Is. 2d. was to unsecured creditors, aud assets estimated at 
£6.072. 10s. 3d.. leaving a surplus of £1,139. 8s. Nd. 

In reply to questions by the Official Receiver, debtor admitted that he 
had scheduled a large number of liabilities as contingent liabilities which 
were absolute liabilities, and would rank for dividend, and he had also 
omitted a number of liabilities from his statement of affairs. He. com- 
menced business in September, 1903. acquiring a partnership with Mr. 
T. L. Miller. mechanical and consulting engineer. He bought a one-third 
interest in the business, for which he paid £1.250. and he. also put £250 
into the business, A partnership was entered into in July, 1907. bet ween 
debtor, Mr. T. L. Miller and Mr. H. 4. Pegg. and they practised under the 
style of Miller. Wilson & Pegg. at Liverpool and Belfast, the debtor and 
Mr. Miller having previously practised together ax consulting. mechanical 
and electrical engineers, under the style of T. L. Miller & Wilson, at Liver- 
pool and Manchester. Last January the partnership of 1907 was dis- 
solved, and an agrcement was entered into by which the partnership assets 
were to be realised by Mr. Miller, who was also to discharge all the debts 
of the firm, each partner being enabled to draw a stipulated sum weekly 
as long as any capital remained to his credit. When the whole of the 
partnership assets had been realised the partnership creditors were to be 
paid and the balance was to be applied in repayment to each of the part- 
ners any sum which might be standing to the credit of his capital account, 
and the net balance was to be dividend amongst the partners. He had 
‘been in financial difficulties for some time, but practically all his liabilities 


The proprietor of patent No. 28.352/1910. relating to “‘ New or 
improved method of forming dielectric films in aluminium or other 
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had been incurred in connection with companies in which he was in- 
terested. 

Frank West Suter, engineer, &c., 67, St. John’s Park, Upper Hol- 
loway. London, N.. has been adjudicated bankrupt. The first meet- 
ing of creditors will take place on Dec. 23 at Bankruptcy-buildings, 
London, W.C. and the public examination on Jan. 27 at the same 
place. 

Hy. Geo. Prested. electrical engineer, St. John's Lodge, St. John's 
Park, Holloway, London, N., has been adjudicated bankrupt. 

An application for the discharge of John G. M. Hilton, electrical 
engineer. 103. Exchange-buildings. Birmingham, will be heard on 
Jan. 15 at the Court House. Corporation-street. Birmingham. 

Deed of Assignment.—A deed of assignment was executed on 
Oct. 31, 1913, bv Geo. Diggins. electrical engineer, 75, Beak-street, 
Oxford-street.. London, W. Claims are to be sent to Mr. G. E. 
Cortield, 119. Finsbury-pavement, London, E.C., by Dec. 27, pre- 
paratory to declaration of dividend. 


FU UE A UOO A I 
ELECTRICITY SUPPLY. 
| 


DH E E UANI TEITER 
EXTENSIONS. 


Ayr.—The Corporation have decided to apply for a provisional 
electric lighting order for Prestwick. 

The Electric Lighting Committee recently received a deputation from 
Troon in order to discuss the feasibility of supplying electricity in bulk 
to Troon, and the burgh electrical engineer (Mr. R. Marshall) has been 
instructed to report as to the terms and conditions upon which such a 


Mu 


= 


supply could be given. 
Basingstoke.— Yesterday (Thursday) there was an inquiry into 
the Council's application for sanction to borrow £14,000 for an 


electricity supply scheme. 
Bexhill.—The new Crompton switchboard which has been erected 
at the electricity works was formally inaugurated on the 13th inst. 


Chesterfleld.—An unopposed inquiry was recently held into the 
application of the Corporation for sanction to borrow £7,000 for 


extensions of the electricity undertaking. 

Devonport.—The Electric Power Committee recently approved an 
estimate of the borough electrical engineer (Mr. J. W. Spark) for the 
erection of new offices. plant. &c. The estimated cost is :— 

New offices £1.237, 1.250 kw. turbo-alternator, converters, condensing 

lant, foundations, air filter and accessories £7,900, switchgear £250, 

cables £240, steam pipes, &c , £65, superheaters £420, circulating water 
pipes and valves £248. and pump-house building £428, making, with 10 
per cent. for contingencies, £11,866. Application has been made for 
sanction to the borrowing of this sum, and the Board has been requested 
to cancel the sanction for £1,263 for new coal stores which are not now 
required. 

Hammersmith (London).—' The Finance Committee have decided 
to take up a loan of £15.500 from the L.C.C. for the coal storage and 


transportation scheme at the electricity works. 
Hindley.—Last week the Council agreed to apply for sanction to 
borrow an additional sum of £600 (making the total £3,100) for their 


electricity supply scheme. 

Hornsey.—On Monday the Council decided, on the recommenda- 
tion of the Electricity Committee. to apply to the L.G. Board for 
sanction to burrow a further sum of £6,000 for extensions of mains, 


&c. 
Kirkby Stephen.—At a recent extraordinary meeting of the share- 
holders of the Kirkby Stephen Gas Co. it was resolved by an almost 
unanimous vote to authorise the immediate erection of electricity 
generating plant and the supply of electric current in Kirkby 
Stephen. 

The necessary capital will be provided by the issue of debentures, to be 
offered to the present vas consumers and shareholders generally. Appli- 
cation has been made to the County Council (Westmorland) for sanetion 
to erect posts for street lighting aud for the necessary way-leaves, &c. 


Littleborough.—An unopposed inquiry was recently held into the 
application of the Council for sanction to borrow £4.000 for exten- 
sions of the electricity supply undertaking. 

The clerk (Mr. G. H. Wir) said that electricity in bulk was obtained 
from Rochdale Corporation under an agreement dated Nov. 3, 1909, the 
supply being obtained from the sub-station in. Butterworth-street. The 
terms of supply were 10 per cent. in excess of works cost, and the Council 
could not (without the written consent of the Corporation) charge their 
consumers a less price per unit than Rochdale charged to their con- 
sumers. There were 42 consumers (including six power users), taking a 
total of 335 amperes of current. The Council had recently received 
several applications for power, and additional mains must be laid down 


in four streets. One application was for a considerable supply to a mill, 


M. | 
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"* Portsmouth.— In order to meet the increasing demands for elec- | tramway centre poles around the side poles when erected in order to 


trical energy, the Electric Light Committee have decided to purchase 
another generating set at a cost of £8,000. to make an extension of the 
present switchboard and to lay a new main to North End. 


Southwark (London).— Application is to he made to the L.C.C. for 
sanction to borrow £9.512 to meet expenditure on the electricity 
undertaking up to March 31 last and also to provide money for the 
ensuing 12 months’ requirements. 


Taunton.—An inquiry will shortly be held into the Council's 
application to borrow £5,100 for extensions of the electricity works. 
| GENERAL. 
Bromley (Kent).—The Council are recommended to instal the 
Gamewell fire alarm system at a capital cost of £755. the annual 
, maintenance being £134. 


Electricity Supply in London.— t the meeting of the London 
County Council on Tuesday, Mr. G. H. Hume stated, in reply to a 
question, that the subject of electricity supply would be considered 
in all its bearings as soon as the County of London Electric Supply 
Co.'s bill was deposited. Until then it was impossible to know the 
scope of the proposals. His Committee would. he hoped. be m a 
position to submit a scheme in time for anv necessary Parliamentary 
powers to be applied for in the session 1915. 


Ely.—The Council have decided to oppose the application of the 
Ely Gas & Electricity Co. for a provisional electiie lighting order. 

Itehen (Hants).—Recently a company made overtures to the 
Council for the purchase of its Electric Lighting Order. 1913. but it 
has been decided to retain the Order for the present. though no steps 
have been taken to carry out its provisions, 

Limerick.—The Corporation have recently increased the price of 
electricity from 5d. to 6d. per unit. and the scale of discounts has also 
been lowered. 


Listowel.—1n a recent report to the Listowel Electric Lighting Co. 
Mr. A. E. Porte states that the whole of the plant. overhead work, 
wiring. &c.. has been supplied and erected by the contractors (the 
Ampere Electrical Co.. of Dublin) and is in good condition. 

London County Council.— On Tuesday sanction was given to the 
following loans for electricity purposes—Hammerimith Council 
£9,427. Southwark Council £29,334 and Stoke Newington Council 
£6,000, 


Lossiemouth. Mr. Robt. A. Traill has been appointed consulting 
electrical engineer to the Council. 

Marylebone (London)..~ l'he Electric Supply Committee have de- 
cided to re-arrange the wiring work of the sales and electricity depart- 
ment. as it is considered that contractors should deal directly. with 
consumers instead of (as at present) the department securing the 
order. obtaining a quotation from the contractor. and adding its own 
profit charge. 

The department will undertake no wiring work in future; except small 
jobs of alteration &c.. on which only contractors men will be employed ; 
all wiring orders obtained by the department will be passed on to the dis- 
trict contractor: price and quality being equal, the contractors will pur- 
chase their materials from the department: trade discount will be 
allowed to contractors for their accredited customers’ showroom pur- 
chases: and districts will be re-arranged as may be found convenient, 
This arrangement will bring the contractors into closer and more friendly 
association with the department and avoi? unn: essary competition, 
whilst encouraging the contractors to push energetically the extension of 
the use of electrical energy. The committee have also decided to discon. 
tinue paving the Council's representatives bonuses on the value of orders 
obtained (except as to kilowatts connected to mains and as to the annual 
charge in respect of contracts for supply). and to increase the maximum 
weekly salary of the grade from £2. 105. to £3. 10s, 

Southampton.— There was an animated discussion at the last 
meeting of the Corporation on the question of the charges for electric 
current. 

The chairman of the Electricity Committee (Councillor Kimber) 
recently presented a long report on the financial position of the under: 
taking. and recommended that the Td. per unit taken off private and 
business lighting two years ago he reipstated, and that there should be 
an increase to Td. per unit for current for heating and cooking, 

The borough electrical engineer (Mr. H. F. Street) also drew up a 
report. in which he stated he disagreed with at least 80 per cent. of the 
chainman’s deduction. He regretted to have to ditfer from the chair- 
man, but neither the time nor the necessity for increasing the price of 
electricity for lighting: purposes had. arrived. and it might never arrive. 
it wonld be most unwise to Increase the charges for heating and hehtinzs. 

In committee the chairman's recommendation wes defeated by 
6 votes to 2 (two being neutral). so that no recommendation was actually 
made to the Council, Tne chairman ultimately withdrew his report. 


Swansea.— The Town Clerk has been authorised to obtain autho- 
rity to lay mains in Sketty district. 

Tottenham.- -The Council have refused the request of the North 
Metropolitan Electric Supply Co. to fix the bases removed from the 


obviate the necessity for the switchgear for the arc lamp being placed 
in a box on the side of the pole. 


Whitstable.—The Whitstable’ Electric Co. (Ltd.).§which has been 
formed with a capital of £18.000 in £1 shares to establish electricity 
supply in this distriet. has recently invited applications for 14.000 
shares, 

Messrs. Burstall & Monkhouse are consulting engineers. A site for a 
generating station has been acquired, and the Council which has given 
permission for the use of overhead wires, has decided to adopt electric 
lighting for about half the streets of the district, and the company hopes 
to secure the contract for the supply of electric power for sewage pum ping. 


LIGHTING NOTES. 


Ardee—The Town Commissioners have adopted a resolution in 
favour of the public electric lighting, 

Mr. J. W. M Keever, J.P.. of Ardee, recently offered to supply electric 
current for 28 (or more) electric lamps of 50 e. p. each for street lighting at 
30s. each per annum. 

Belfast.—' The Finance Committee has been asked to approve an 
estimate. prepared by the city electrical engineer (Mr. T. W. Bloxam), 
for the lighting of North-street by means of centrally hung are lamps. 

Bexley.— The General Purposes Committee, which is considering 
the question of improving the public lighting arrangements. has 
asked the Electricity Committee to state what candle-power lamp 
they are willing and able to provide in future for £4. 5s. per lamp 
per annum, the present lighting hours (one hour after sunset until 
midnight) to be taken as a basis. The present price paid is £4. 5s. 
per lamp per annum for 117 lamps, and £3. 5s. for 221. 

Islington (London, —The Council recently adopted .the revised 
scheme of the Gas Light X Coke Co. for the improved lighting of the 
side streets. but the Lighting Committee reserved the right of putting 
up electric lamps in the roads in which electric mains are laid. so 
that they could displace 780 gas lamps 


Watford. —The Urban Council are erecting 22 municipal houses, . 
and it has been decided to adopt electric lighting for the entire block. 

The eleetrical engineer (Mr. A. W. Barham) proposes to make a primary 
charye of £10 per kw. of maximum lighting demand (such charge to be 
determined by current limiters in each house), and a secondery charge of 
id. per unit for all energy consumed (to be determined by one main meter 
serving the whole block). The initial cost of wiring the houses is put at 
£26. ; 


POWER AND HEATING NOTES. 


Electric Cooking.—On the recommendation of the Education 
Committee of the London County Council it has been agreed to instal 
an eleetrie stove for cooking as an experiment in the Mersey-road 
Centre; Woolwich. 


At Glasgow, on the Lith inst. Mr. F. N. Grogan delivered one af 
his interesting and instructive lectures on " Electric Cooking" to a 
large audience. | 

The lecture was given under the auspices of the Smoke Abatement 
League. Bathe George D. Morton, who presided. emphasised the 
desirability of citizens taking advantage of the facilities offered by the 
municipal electricity department. Within recent years there had been 
a seat develoiment of electricity for cooking and lighting. and if still 
greater use were made of it the smoke evil would be con-iderably reduced. 

Electric Driving of Mills, — At the recent meeting of Richards (Ltd.). 
of Aberdeen, the chairman (Mr. D. Douglas) said their new mill was 
to be electrically driven; and he was very hopeful of obtaining #4 
supply of current from the Corporation station at a price that would 
make it needless for them to put down a station of their own. 

lí the Council supplied electric current at a price that would enable 
them to dive th: ir works as economically by electricity as by steam, and he 
was informed if could be done and leave a reasonable marsin of pront to 
the Corporation. they would favourably consider the gradual abolition of 
all their steam drives. If that were done, all smoke trouble would cease 
and their tall chimney shaft might be whitewashed and left as a ~ort ot 
memento of the splendid enterprise of the Council of 1913. 

Electric Pumping.—At the meeting of the Pahang Consolidated 
Co. last week the chairman (Mr. J. E. Cham pnev) said that ther hoped. 
hefore many weeks were over to hear that the electric pumping plant 
(to enable the mine to be worked down to at least 1.000 ft.) was 
erected and at work. They were especially anxious to get that news: 
as until it. was at work there was the possibility of their bem ten 
poranly drow ned out and having to suspend work in the bottom level. 


TRACTION NOTES. 


TRAMWAYS. 

Bradford.—Vhe tramway route from Nab Wood to Bingley will he 
opened on Jan. hL " | 

Croydon.- -The Council have decided to convert the track bet ween 

Selhurst Station loop and Princess-road loop into a double track. at 

a cost of £2.52, 
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Glasgow.—Last week the Corporation adopted the report of the 
Tramways Committee on the maximum and minimum salaries of 


the heads of departments. The revised scale is as follows :— 
General manager, minimum salary per annum £1,000, maximum salary 
£1,400, annual increment each vear until the maximum is reached £50 ; 
salary of present holder of office, £1,100. 
Traffic manager, minimum £400, maximum £700, annual increment 


4125: present salary £625. 
Chief engineer, minimum £400, maximum £700, annual increment £25 ; 


present salary, £625. 
Electrical engineer, minimum £400, maximum £700, annual increment 


£25: present salary, £575. 
Secretary and treasurer, minimum £400, maximum £700, annual incre- 
ment £25; present salary, £425. 


` liford.—East Ham Corporation are willing to take a lease of the 
Ilford Hill tramway for one year. and determinable thereafter by six 
months’ notice. but Ilford Council are only willing to limit the period 
to a year on payment of 54d. per car-mile, and failing acceptance of 
this they insist upon a three years’ agreement at 5]d. per car- mile. 


London County Council.—On Tuesday the Finance Committee 
recommended the recission of the resolution passed in 1908 regarding 
the writing off of the £961,954 of obsolete capital expenditure on 
horse traction, and that the question of expediting the repayment of 
the debt in respect of obsolete capital expenditure be considered 
w hen there is any surplus available for the purpose after the renewals 
fund shall have been made up to the full amount necessary. 

Linking-up the Tramuways.—The Highways Committee submitted a 
report dealing with the consolidation of the tramway system, in which 
they stated that they had for long been impressed with the urgent 
necessity of linking up the existing dead-end termini and of otherwise 
consolidating the existing system. The lack of success of many of the 
schemes put forward they attributed to the failure of the Council to 
submit to Parliament a comprehensive scheme of development. which 
could be defended in its entirely as essential to the efficient. working of 
the undertaking. They accordingly recommended that the preliminary 
expenditure of £750 be authorised in respect of the preparation of 
schemes for the completion of development of the svstem, and this was 


LIGHT RAILWAYS. 


The Board of Trade have recently confirmed the West Hartle- 


agreed to, 


pool Light Railways (Ammendment) Order. of 1913. authorising 


the West Hartlepool Corporation to borrow moneys for the purchase 
of the light railways authorised by the West Hartlepool Light Rail- 
ways Order, 1897, and by the West Hartlepool Light Railways (Devia- 
tion, &c..) Order, 1901, and for other purposes. 


RAIL-LESS, &c. 


È Brighton-Hove Trolley Omnibus Scheme.— At the meeting of Hove 
Corporation last week Ald. Clark presented the report. of the General 
Purposes Committee. which recommended the Council to urge upon 
Brighton Corporation the advisability of first trving the trolley 
omnibus system on a test route. and, subject to this. expressing Hove 
Council's willingness to agree to an extension of the period for carry- 
ing out the work under the Hove Act for a further six months. 

The Mayor thoucht that as negotiations of a delicate nature were going 
on it was inadvisable that any remarks should be made on the subject. 

Councillor TAYLOR pointed out that it was not until the other day that 
they heard from Brighton that the Board of Trade had sanctioned the 
double-deck car, and the Traction Committee immediately sent delevates 
to meet Brighton. Brighton had consulted Mr. Hamilton, but Hove 
took the advice of another engineer, and he had advised that it was not 
a proper system to introduce into the district. They had suggested to 
Brighton that they should put down a test route with double-deck cars. 
That request was not made to postpone the matter, but in order to secure 
the best system for the district. 

Ultimately it was decided to adopt the report with the following 
addition: * It being understood this resolution does not bind us to the 
approval of any one system of overhead equipment." 

A special report on the scheme has been prepared by the General 
Purposes Committee of Brighton Corporation and it will be presented 
at the next meeting of the Corporation. 

The report refers to the fact that certain formalities have been com- 
plied with, but they no not consider it necessary to adopt the Hove sus- 
gestion. Brighton Corporation have, therefore, decided to equip an exist- 
ing tramway route with two negative wires to operate a double deck car 
which the Railless Electric Traction Co. have built. the route being Lon- 
don-road from Rose Hill-terrace to Trafalvar-street. The car is being 
brought from Leeds to Brighton to be used for demonstration purposes 
only. Itis fully expected the car will be in use for this purpose on Tues- 
day, the 23rd inst. 


+ London Ambulance Service.—At the meeting of the London County 
Council on Tuesday the General Purposes Committee were instructed 
to submit a detailed scheme for the maintenance by the Council, 
in co-operation, where possible and desirable, with other authorities 
within the county, of an ambulance service for London. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.— 1t is announced that the radio station at 
Camina (Togo), German West Africa, has received communications 
from Nauen, Germany, a distance of 3.348 miles. The transmitting 
plant at Camina is not sufficiently powerful to admit of a reply being 
sent to Nauen, but extensive new plant is being installed there. 

In “The Times " Russian Supplement of Dec. 15. interesting 
particulars are given of the activities of the Russian Government in 


connection with radio-telegraphic matters. 
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Australasia.—The ‘‘ Australian Mining Standard " states that 
Ipswich (Queensland) Chamber of Commerce recently agreed to 
support the request of the Booval Progress Association that a prob- 
able tramway area for Ipswich and district should be defined and 
that estimates be obtained of the cost of the construction and equip- 
ment of overhead electric tramways and of the Edison storage 
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hattery car system. 
A proposal has been made to utilise the waters of the Shoalhaven River 


(N.S.W.) for generating electric current. It is stated that 30,000 H.P. 
could be generated, The capital cost is put at £526,000, annual expen- 
d'iture at £45,820. and annual receipts at £52,180. 

Recently in the House of Representatives the Postmaster-General 
(Mr. Wynne) stated, in reply to a question, that he had removed tho 
embargo on the Western. Electric Co. from tendering for supplies, and 
since it had been removed, and the Western Electric Co. bad been allowed 
to tender, prices had gone down. 

Electric current was switched on at Shepparton (Victoria) early in 
November. The Provincial Electrical Development Co. own the works, 
but the plant was supplied and will be operated for 12 months by tho 
India Rubber, Gutta Percha & Telegraph Works Co. Thirty miles of 
cables have been laid. and provision has been made for 83 strect lamps. 

A contract has been let for the erection of large premises at the corner 
of Goulburn-street and Wentworth-avenue, Sydney, for the Australian 
General Electric Co. 

Such portion of the new Sydney tramways power station at White Bav, 
Balmain, as is necessary for immediate requirements is nearly completed. 
The plant to be put in includes three 7,000 Kw. turbo-alternators (Willans- 
Dick, Kerr) and an impulse type turbine (by the General Electric Co., 
U.S.A.) with alternator: condensing plant for three of the turbines will 
he supplied by Willans & Robinson, and for the fourth by W. H. Allen, 
Son & Co.. who are also supplying the pumps for all four units. The 
steam plant consists of Babeock boilers, four to each turbine unit, and 
cach boiler will have a normal evaporation of 27.000 1b. of water per hour. 

South Africa.—The ` African World " says Graatt-Reinet (Cape 
Province) ratepayers have approved the proposal to raise a loan of 
£40,000 for carrying out water, electric lighting and other works. 

An application for an electric light and power concession has been 
made by Mr. Anthony, of Selukwe, to the Gwelo (Rhodesia) Sanitary 


Board. 
MISCELLANEOUS NOTES. 


Ediswan Smoker.—'l'he second of this season's series of stati and 
foremen's smoking concerts given. by the. Edison & Swan United 
Electric Light Co. (Ltd.) was held at the Staff Café, Ponders End, on 
Friday evening. the 12th, Nearly 100 members of the staff and 
visitors enjoyed the evening of smoke and song. Mr. J. W. Elliott, 
of the lamp department, was in the chair, supported by vice-chair- 
man J, Davison, engineering stores manager. Staff talent included 
Mr. W. W. Osborne, who sang ©“ The Grenadier,” and amused every- 
one with an excellent rendering of ^ Archibald." 

Electrical Trades’ Benevolent Institution.— The secretary. Mr. 
F. B. O. Hawes. is sending out a form of codicil to a will. and instruc- 
tions for Alling up the same, to various members of the industry. and 
points out that in a recent. report made hy the committee of the 
institution reference is made to the fact that the fund has only bene- 
hted by one legacy in the course of its existence. 

Inquest.—-An inquest was held last week by Sheriff Umpherston 
and a jury on Wm. Laurenson, jun.. a pit roadsman, who was killed 
in the Mary Pit, Lochore. of the Fife Coal Co. 

It was stated that Laurenson had come in contact with an iron girder, 
which had fallen upon and fractured the sheathing of an electric cable. 
Before the current could be switched off death had ensued. 

On behalf of the Home Office Mr. R. Neilson, H.M. Electrical Inspector 
of Mines, expressed the opinion that the voltage was far too high for a 
livhting cable. l 

The jury brought in a verdict of accidental death, but added that tho 
present high voltage should at once be reduced, that in exposed and 
dangerons places the cable should be so constructed as to prevent an 
accident such as had occurred, and that officials who were likely to be 
required should receive instructions which would help to prevent accident. 
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Automatic Telephone Switchboards. 

Tenders are invited (by March 18. 1914) for the supply and 
leliverv to the PosTMASTER-GENERAL S DEPARTMENT. NEW 
Soutu Wa es. of Seven Automatic Switchboards. with Asso- 

.ciated Equipment. Specifications. &c., from the Commonwealth 
Offices, 72, Victoria-street, London, N.W. See also an adrertise- 
ment, 

Turbo-Alternators, Surface Condensing Plant, &c. 

CARLISLE Corporation invite tenders for the supply. delivery 
and erection of two 1.250 kw. high-pressure Turbo- Alternators 
(impulse type turbines). two sets of Surface Condensing Plant. 
two 600 kw. Rotary Converters and h.t, Switchgear.  Specifica- 
tion and general conditions and forms of tender from the city 
electrical engineer. Mr. Fredk. W. Purse. to whom tenders are 
to be sent by 9 a.m., Dec. 3l. 


Tramcars and Electrical Equipments. 

WiGAN Corporation invite tenders for the supply and delivery 
of Six Double-Truek Tramcar Bodies. with Top Covers. Six 
Trucks and Six Complete Electrical Equipments. Copies of 
specifications. &c.. from the tramways engineer. Mr. Jas. Slevin. 
Bradford-place, Wigan. and tenders to the town clerk. Mr. 
Wm. Hy. Tyrer, by Monday Dec. 22. 

High-Tension Cable, Transformer and Switchgear. 

The Electricity Committee of Wicas Corporation invite 
tenders for the supply, laying and jointing of h.t. Three-Core 
Paper and Lead-covered Armoured Feeder Cable. Transformer 
and Switchgear. Copies of specitication. forms of tender. &c.. 
from the borough electrical engineer. Mr. Jas. Slevin, Tenders 
to the town clerk. Mr. Wm. Hv. Tyrer. by Monday. Dec. 29. 

‘Steam Piping, &c. 

Loxpow County Council invite tenders for the supply of Steam 
Exhaust, Condenser. Feed, &c., Piping. &c.. at the Greenwich 
generating station, Tenders by 11 a.m. Tuesday, Dec. 23. 

Loxpon County Council also require tenders by I a.m. 
Jan. 13 for Electrical Installation at Popham-road (South 
Islington) elementary school (about 130 lighting points). 
Specitication, &c.. from the County Hall. Spring Gardens. N.W. 

‘Boiler Feed Tubes. 

WARRINGTON Electricity and Tramways Committee require 
tenders by noon Jan. 7 for Weldless Steel Tubes for Feeding 
Boilers. Specification. &c.. from the Borough Electrical 
Engineer. 

'Rail-less Trolley Vehicle Equipments. 

BRADFORD Corporation want tenders by Jan. 3 for Electric 
Trolley Vehicle Equipment. including 56 d.c, 20 H.P. Motors. 
28 Controllers, 28 Chassis, 30. Resistances, 60 Circuit-breakers. 
28 Junction Boxes and 60 Trolley Bases. Schedules. &c.. from 
the Tramway Offices. 7. Hall Ings, Bradford. 


"Iramway Construction. 

NORTHAMPTON Corporation require tenders by noon Jan. 12 
for the Construction of a Double Line of Tramways to Far 
Cotton and the doubling of a Section of the Kingsthorpe route. 
with Overhead Equipment. Underground Feeders. Telephones. 
&c. Specitications., &c.. from the Borough Engineer. Guildhall. 

q% Northampton. 


Wiring and Fittings. 

Tenders are wanted by Jan. 5 for the Electric Lighting of 
Ainsworth Sanatorium for Bury and District Hospital Board. 
Specitication, &c., from the Clerk to the Board, Cross-street, 
Bury. | i 

Leeps Guardians want tenders for Electric Lighting and 
other works at the Children's Block of the Infirmary, Beckett- 
street. Leeds. Specifications, &c,. from Messrs. Thos. Winn & 
Sons, 84. Albion-street. Leeds, not later than Dec. 22. 


Telegraph and Telephone Material. 

The Deputy Postimaster-General; MELBOURNE (Victoria). will 
receive tenders until 3 p.m. Jan. 27 for supply of 17 Switch. 
boards and Accessories. Specifications, &c.. from the Deputy 
Postinaster-General, Melbourne. 

The Deputy Postmaster-General, PERTH (Western. Australia), 
requires tenders by 3 p.m. Jan 21 for supply of Telegraph Instru- 
ments and Parts. Specifications, &c., from the Deputy Post- 
master-General, Perth. 
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Cable, Instruments, Transformers, &c. 
CHRISTCHURCH (N.Z.) Council invite tenders for the gun 
and delivery of electrical material, including Underground an 
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Sub-stations. 
Hackney Borough Council require tenders by 6:45 p.m. 
Dec. 22 for the erection of Three Electricity Sub-stations. 
Npecifications. &c.. from the Borough Engineer and Surveyor, 
Mare-street. London, N. E. 


Copper Bonds and Accessories. 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for Copper Bonds and Accessories for use in connection 
with the electrification of the Melbourne Suburban Railways 
(approximately 300 miles single track). Specification and form 
of tender from the Agent-General. and additional information 
may be obtained from the consulting engineers (Messrs. Merz & 
McLellan), 32. Victoria-street, S.W. Tenders, to the Agent- 
General. Melbourne-place, Strand, W.C., by noon Dec. 22. 


Electric Railway Material. 

Tue AGENT-GENXERAL FOR VICTORIA is prepared to receive 
tenders for Track Feed Boxes (including Signal Transformers. 
Switchgear and Accessories), Track Resistances, Impedance 
Bonds, Track Relays and Relay Boxes, for use in connection with 
the signalling on the Melbourne Suburban Railways. Specifica. 
tions and forms of tender from the Agent-General, Melbourne- 
place. Strand, London, W.C.. and further information from 
the consulting engineers, Messrs. Merz & McLellan, 32, Victoria- 
street, S. W. Tenders to the Agent-General by noon, Dec. 22. 


Alternator and Accessories. 
The VICTORIAN RAILWAYS COMMISSIONERS want tenders by 
11 a.m. Jan. 28 for supplv of a 125 k.v.a. Three- phase Alter- 
nator and Accessories. Tenders to the Secretary, Spencer- 
street. Melbourne. 


Gas-Driven Electric Plant. 
DunBaw (Natal) Corporation require tenders for the supply 
and erection of Gas-Electric Plant. Tenders by 11 a.m. Jan. 7 
to the Town Clerk. Specification may be obtained at the office 
of the Borough Electrical Engineer. 


Converters. 

JOHANNESBURG (Transvaal) require tenders by noon Jan. 10 
for the supply of six a.c. to d.c. Converters. Specifications, £C» 
from the General Manager, Gas. Electric Supply and Tramways 
Department. President-street. W.. Johannesburg. (The London 
agents are Messrs. E. W. Carling & Co.. St. Dunstan's Buildings 
St. Dunstan's-hill, E.C.) 


Aerial Cable, Testing. Instruments, Transformers, Meters, &c. 
Tenders will be received until Dec. 24 at the Office of the High 
Commissioner for New Zealand, 13, Victoria-street, London. 
S.W., where copies of the specification. &c., may be seen. 
Tungsten Filament Lamps. 

The SovrH AFRICANS RAILWAYS ADMINISTRATION require 
tenders by noon Jan. 20 for supply of 15.794 Tungsten Filament 
Lamps. BNpecifications from the High Commissioner, 32, Vic- 
toria-street. London, S.W. 


Tramcars. 
JOHANNESBURG (Transvaal) Municipal Council require ten: 
ders by noon Jan, 22 for supply of 15 Double Deck Electric 
'Tramcars and Spare Parts. Specification from Town Clerk. 


Tramway Construction. 
Tenders will be received until March 13 at the Bureau de la 
Mairie, CANEA, Crete, for a 50 years’ concession to construct an 
work Overhead Electric Tramways in Canea and adjacent districts 
(Tenders for this concession were invited in June, 1912, and the 
conditions are the same in the previous case.) Conditions, &c., 


may be scen at the Board of Trade, 73, Basinghall-st.,London,E. f 


Electricity Supply. , nd 

The Municipality of DARDANELLES (Turkey) require te a 

bv 2 p.m. Jan. 14, for a concession for the installation an 

working of an Electric Lighting Station; £450 deposit requi di- 
with tenders. Particulars from the Commission de l Adju 

Dardanelles. Dardanelles. Conditions 

London. EC. 


cation, Municipalité des 
(in French) may be seen at 73, Basinghall-street, 
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wire lamps and carbon filament lamps from Geo. Thompson & Co... 
for the Aberdeen Line for the ensuing 12 months, 

NORWICH.—The Council have accepted the tender of C. A. Parsons: 
& Co. for a 3.000 kw. turbo-alternator, with condensing plant. at 
£8.588 ; and the tender of Siemens Bros. Dynamo Works for two 
1,200 kw. rotary converters for £4,240. 


ANNONA O a 
= TENDERS RECEIVED AND ACCEPTED. 
TT TT TT 


HAMMERSMITH.—The following tenders have been received by 
Hammersmith (London) Council for the supply of 50 arc lamps («ith 
an option to the Council to order additional supplies of not less than 


10 at a time) during 1914 :— 


tender of G. A. Steinthal & Boydell for wiring the technical college 


£539. 
Rosari0o.—The City Council have accepted the tender of Colson. 


| Current Carb Burning 
consumption MAE hours Brookhouse & Pyne for the erection and operation of electricity 
and prices — — n2 | per trim. supply works. ‘subject to the firm's willingness to accept alterations 
aoe OMM 37 | that are proposed in the terms of the original tender. 
Each = Each 350- | 500. | 350- | z309- | 
lamp lamp | watt | watt | watt | watt PRAHRAN AND MALVERN TRAMWwAYS Trust.—The Trust have 
350 watt. 500 watt. lamps. ilamps. lam ps. lamps. | accepted the tender of the Steel Company of Australia for points and 


crossing for tramway loop near Caulfield railway station, £917. 


|£ sd. d a d. d. | d. | | 


has been accepted for installing electric light, telephones, &c., at the 


Siemens Bros. Dynamo: | 
Wo W Dit abt: |515 0 515 0 0.008 0-073; 90 00 
dm Electric Co. a 910 0910 0 0-157 0190, 75 65 Board's research laboratory. 
H D Sis aa axe wes eee 7 | eee "US — 1 Y s 
Jandu a Lamp Co.. | : 0 i o ps NEWCASTLE (Co. Down).—The Urban Council have accepted the 
Electrical Co. (White). 6 3 0 6 3 0 O111 0-122 8 80-100| 80-100 | tender of Curran Bros. (at £185 per annum) for the electric lighting of 
Maxim Lamp Works...| 9 2 6 9 2 6 024 026 | 80 | 75 | the town, 
petes Pedir [10 5 210 5 0 0-19 © 0-22 | 70 | 60 Barnes.—The Council have accepted the tender of Pooley & 
Abbe Electae Co.. k á z " ia " n 20 P 18-20 | Austin (at £141. 2s. 6d.) for the supply of a 10 kw. steam dynamo 
Foster Eng. Co D * : 06 l0 0-23 0.29 : 34 (Reavell engine and Mawdsley dynamo) with switchboard. 
Gilbert Arc Lamp Co..| 7 0 6 7 2 6 O14 O15 | 30 | 30 WaLsaALL. —The Corporation have placed an order with Siemens 
ande RR MER : "s : : : : es s x | i Bros. Dynamo Works for the supply of traction type tantalum 
ion Electric Co....... i :26 "u 30 3t ' ir tramwav 
G. Braulik................ AN toon beep ee oe PENE E 
Crompton & Co.......... 7 8 6 02 ` | 43 | SovTHWARK.—The Borough Council have ordered a 23 H.P. motor 
RE from the Electrical Co., at £56. Ils. 


The City Council recently accepted the tender of the 
transformers and 


WINNIPEG. 
Canadian General Electric Co. for three 600 kw. 


The tender of Siemens Bros. Dynamo W Us is recommended for the 
electrolytic lightning arresters, and that of Ferranti Limited for 


supply of white arc lamps, and that of the General Electric Co. for are 
lamps singly, or for so many as may be ordered from time to time, at the 
rate of £9. 10s. each. 

Lonpon County Councin.—The Council have accepted the 
following tenders :— 

G. F. Ratcliff & Co. (lowest tender) for electric lighting at Hammer- 
smith Trade School for Girls, £365. 103. (11 tenders received; highest 


£100.) 
R. H. & J. Pearson (lowest tender) for electric lighting at Lancaster- 


road (Kensington) school. £367. (Seven tenders received ; highest £503.) 
Crompton & Co. & Sloan Electrical Co., for annual supplies of carbons. 
British Westinghouse Electric & Mfg. Co., for armatures and field. coils 


for tramways, £1,102. 8s. 
A. B. Coupler (Ltd.), for coupler heads for trailer tramcars. 


John Stirk & Son for supply of apparatus of planing tramway rail high 
cheeks, £1,020. 

MANCHESTER. —The following tenders have been accepted by the 
Electricity Committee :— 

Bruce Peebles & Co., 1.800/2,200 kw. converter for Dickinson-street 
sub-station; Ferranti(Limited), 12 months’ supply of static transformers; 
W. T. Glover & Co., Liverpool Electric Cable Co., €, Macintosh & Co., and 
Johnson & Phillips, cable. 

SYDNEY (N.S.W.).—The City Council recently decided to purchase 
the following consumers' electric supply meters under existing con- 


switches. 


Water Turbine Contraets.— Boving & Co. have recently received 
several important orders for water turbines and turbo pumps. in- 


cluding the following :— 


Two 450 H.P. impulse wheels and governors with electric generators 
&c., for the Dorada Railway, Colombia: one 65 H.P. turbine for Waver- 
ley (N.Z.): one 350 n.r. turbine for Briseis Tin Mining Co., Tasmania 
(repeat order): one 250 n.r. turbine (through Bagnall & Hilles) for 156 ft. 
head for Y okohama, and one 250 n.r. turbine for Japan. 

Orders for ^* Victoria " turbo pumps include : One pump of 2,200 gal- 
lons per minute against head of 181 ft. for Messrs. Becker & Co., Holland: 
two 8in. pumps for Messrs. Sayer & Colley. Cairo; one pumpof 350 gallons 
per minute against. head of 60 ft. for Harton Coal Co. (repeat order) : two 
pumps of 1,470 gallons per minute against head of 308 ft., for Messrs. 


Kilburn, Brown & Co., Calcutta, &c. 


Commonwealth Contraets.— The following tenders have been 
accepted by the Australian Government Departments :— 
Victoria.— Western Electric Co., 250 
750 ditto, £148. 2s. 60d. ; 5.000 jacks, 
£109. 7s. 60. : 3,000 ditto, £75; 30 plugs, £7. 17s. 6d.: 1,000 ditto, 
£116. 13s. 4d. : 800 cord weights and pulley, £15; 24 induction coils, 
£12. 12s. ; 4.500 fuses, £168. 15s.: 500 indicators, £375; 100 ditto. 
£17. 10s. : 100 plugs, £62. 10s. ; 900 ditto. £123. 15s. : 100 resistances. 
£4. 3s. 4d. : 50 ditto, £2. Is. 8d.: 25 pilot lamp sockets, £2. 3s. 9d. ; 
15 switchboards, £28. 14s. 3d. each; 35 ditto, £12. 4s. 3d. each. 

Postmaster-General’s Dept., N.S.W.—Western Electric Co.. 5,000 strips 
of protectors, £1. 7s. 6d..per strip; British General Electric Co., two 
sections of switchboard, £2,824. 10s. ; W. G. Watson & Co., 9,200 dry 


cells, £958. 6s. 8d. 
Postmaster-Generals Dept.,  Gueensland.—Siemens Bros. Dynamo 
Works, 308 c.i. potheads, 2s. 3 2d. each; 156 ditto, 4s. 544d. each; 44 ditto,. 
5s, each; Noyes Bros.. 309 potheads, 2s. 10d. each; 203 ditto, 3s. 6d. 
each; Brisbane Electrical Co.. 2.000 glass cells, 2s. 81d. each: 1,000 
ditto, 7d. each; British General Electric Co., 6,000 glass cells, 4s. per 


dozen. 
Postmaster-Generals Dept... South Australia.—India Rubber, Gutta 


50,000 copper binders, 3s. Id. per 100: 


Postmaster-General’3s Dept., 
ironclad indicators, £48. 15s. ; 


tracts :— 
Lawrence & Hanson, 20 300 am peres 240-volt ampere-hour d.c. meters: 


Ferranti Ltd. (Standard Wavyood Co.), 1.000 5 ampere and 300 10 am 
pere 240-volt 50 p.p.s. a.c. meters: W. G. Watson & Co. 150 10 ampere, 
100 25 ampere and 25 100 ampere, 240-volt maximum demand indicators. 

An offer by H. Isaacs to supply 200 200 c.p. 240-volt metal-filament 
lamps (made by Siemens Bros. Dynamo Works), was accepted. 


WoLVERHAMPTON.—The Council have accepted Willans & Robin- 
son's tender for turbo-alternator at £13,159. The following are the 
details of the plant included in the tender :— 

4,000 kw. turbine overload capacity, 50 per cent. for two hours; 
4,000 kw. alternator (by Siemens Bros. Dynamo Works), output tobe 
given at 0-8 power factor; overload capacity 50 per cent. for two hours 

Surface condensing plant complete with motor- 


at same power factor. 
driven circulating and rotary air pumps and pipe work. Air cooling and | Percha & Telegraph Works Co.. 50, 
filtering plant for supplying air for ventilating alternator together with | 10,000 ditto, 3s. 43d. per 100; 33,500 ditto, 5s. 9d. per 100; 5,000 ditto, 
7s. ld. per 100 : 5,000 ditto, 8s. 3d. per 100 ; 33.500 copper ta pes, ds. 11d. 
per 100; 5.000 ditto, 5s. 114d. per 100; 5,000 ditto, 7s. 6d. per 100: 


air ducts. Condensing water straining plant. 
WrvMouTH.—The Weymouth & District Co-operative Society 

received two tenders (at £136. 18s. and £169) for wiring and fitting 

their new bakery and stables, and the lowest (that of 4. H. Brooking 


& Co.) has been accepted. 


Sarre LicBTING.—Siemens Brothers Dynamo Works have obtained 
a contract for the supply of " Wotan” and “ Tantalum " drawn | 


1,626 Leclanché cells, 4d. each; 4.000 corks for Meidinger cells. 1d. 
each: 3,000 glass tubes, $d. each: 8.000 zines. 81d. each; 400 coppers. 
5d. each ; 600 ditto, 5d. each ; British Insulated & Helsby Cables, 40.000 
copper tapes. £1. Os. 3d. per 1,000; 5 tons bronze wire, £94. 19s. per ton : 
5,000 leads, 2?d. each; T. Zwicker & Co., 2,000 jointing sleeves. 8s. 9d. 
per 100; S QD ito, 4s. 4d. per 100; 5,000 ditto, 3s. 9d. per 100; R. 


Joon. Clapham & Morris, 20 tons copper wire, £83. 4s. per ton; 10, - 


COLLEGE LiGaHTING.— Bradford Corporation have accepted the 


METROPOLITAN ASYLUMS BoaRp.—The tender of Toy & Winslow 
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tons ditto, £83. 4s. per ton; British Ever- Ready. Electrical Co., 100 dry 
cells, 2s. 6d. each. 

Postmaster-General s. Dept., Tasmania.—Westerm Electric Co.. 1,900 
jacks, 17s. 6d. per strip of 20: 360 ditto, 16s. Gd. per strip of 10: 100 
ditto, 15s. per strip of 10: 460 lamp sockets, 12s. 6d. per strip of 10; 
360 line lamps. &l. each: 650 opal caps, 12s. per 100: 385 coils, Is. 7d. 
each: 400 ditto, 34d. each: 30 condensers. 2s. 10d. each; 15 terminal 
strips. 4s. 6d. pet strip: 20ditto. 5s. per strip: 28 ditto. 5s. 3d. per strip: 
100 guards for caps of supervisory lamp. 6s. Hd. per 100; 175 plugs. 
Is. 4d. cach: 400 relavs, 8s. 6d. each: 370 ditto, 5s. bd. each: 15 ditto: Ss. 
each: 30 ditto, 75. Gl. each: 3 strips of protectors, £41. 10s. per strip: 
530 vds. cable, Fd. per vard: 220 vds. ditto. Is. 214. per vard: 220 
vds. ditto, Is. Sd. per yard: H0 yds. ditto. Is. HE3d. per vard: 22 vds. 
ditto, 4s. 3d. per vard: 20 lamp sockets. Is. 9d. each; 20 opal caps. 
23d. cach; 20 guards for lamp caps, 34 each; 25 ditto. 41d. each : 25 
ditto, 4d. each: 2.000 jacks, 21s. 6d. per strip of 20: 500 lamp sockets, 
16s. per strip of 20; 360 lamps. Sd. cach ; 500 opal caps. 12s. per 100: 
25 strips number plates, 4s. Gd. per strip: 360 number plates, 4d. each: 
360 relavs, 54. Gd. each ; 360 ditto, 3d. each: 20 terminal 
strips, 2s. 9d. each; 40 ditto. 6«. cach: 400 electrical registers, 
6s. 6d. each; 220 yds. cable, Is. 3d. per vard; 990 vds. ditto, Ps. sd. 
per vard; 66 vds. ditto, 3s. 3d. per yanl: 2 protector strips. £41. 10s. 
per strip: J. Bartram & Son, 500 electrical registers, Ts. 9d. each. 

Victorian Railway Commissioners,—'The. tender of Siemens Bros. 
Dynamo Works for supply of switehzear and accessories for the electric 
power station in connection with the suburban electrification scheme, 
£140,000: G. Weymouth Proprietary, condensing plant, £85,251. the 
latter including twin condensers, hot water wells and circulating water 
systems, £67,863. IIs. 10d. ; air and water extraction pumps and equip- 
ment, £8.967. lls. 60d. ; and circulating water pumps and sump pum ps 
with motors, £8419. 155. 6d. 


65. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, Extis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 

23,429 WuisH. Composite material suitable ior us: In tne construction of heating 
elements, rhsostats and the like, 

25.282 CotowBEL. Compasses for purposes of navigation. (23 12. Addition to 
6.665 12.) 

26.199 DE ;E:HARDT. Patent of addition 
not grant»d.) 

26,548 Quain.  Incandesscences filament lamps. 

The invention consists in providing an improved support for the bare filament of an 
electrizlamp in the form of asupportor cons ct fused silica or quartz, upor which tne 
filament is wound so as to fit closely within a helical eroov2 formed in the support. 

26.6631 Jorpan. Radiators. thermo-ealvanometers and the lize. (Cognat: application 
23.523 13. 

26.752 WiuszN. Msthods of and apparatus tor cnareing storag: batteries, 
date not granted.) 

26.953 Terry Biswooc. & BeotTHEeRtT s Tags & Conovnts, LTD. 
junction boxes or lite elects 2 firtines. 

227312 BsitisH Tiomsox-Hovston Co, (Augimas 
davices for the distant transmission ct Lositicns. 

23.176 Morisot. Electric compresses. 

24,208 Loose & Linse. Obtaining of unidirectional nien-tension discharges. 


Automatic telephonic apparatus. (18, 11/11. 


(Convention 


Electric conduit 
(Patent otadaition not erantea. 
Elextricitats Ges.) Electrical 


1913 SPECIFICATIONS, 
79 Maetyr. Electrical terminals. 
1.286 Rakino & Mavrice. Shad: orelobe carrier for use with electric lamp-rolders. 
1471 Witpey. Electric contacts. (Coenite apzlizaton 4.383 13.) 


2.577 HELFENSTEIN. Ei:ctric. furnace wits electrodes passing. through charging 
receptacies, (4 2 12.) s À : T ; 
3.335 Peer. Alarm apparatus for the protection of conduits cf all kinds, and especially 


of electric mains. (14 2 12.) l l 
864 MicHie & Pacet. Electric heating and livatine devices, 
173 Spencer & Jounson & PHittirs. Lro. Magazin? are lamps. 
192 Roze pes Ospons. Wireless clozx-ynchroniiing apparatus, (13 3 12) , 

Ar. apparatus for automatically settine clocks by wireless tims sienalz. in which an 
electromagnet, the circuit of which is tloosd ty each sienal received trom tne emitt.ne 
station. controls contacts in the circutt of 3 second eleztromaenet. the closing of the 
contacts lasting a certain time after the first electromagnat czases to be ensrersod. 
so that siena! separated Ey a time intersal skorter than the period the contacts are 
closed result in an uninterrupted emission of current in the second electrom uen *t. 
wree-reby a selection may be made amone the sieaals rec ive by a station, band 
upon the duration of emission cf thiss.dcicnalsare aont vals Latween them, 

€ 700 Wore. Muoners’ electric safety lamus. 

e 365 Pearce & WILKINSON. Arc lamp «^! s. 

9 ]69 Sinvtens Br s. & Co. (Siemens & Hin? Ast -G30 Telephone exchaness, 

264 R seer B scx (Firm of), Mountine ct carson brusa nolders of magnsto-electric 

wagon or other machines, (22 2 33.) 
Means tor securing carbon brush hoilors t5 tà? plane srintac 

thay gan eal) pr rom ave and Pula «d. Es "poses s 
employed. of which one limb is p;iwoted.n a 8151.7 tat cavne an 
ment of tne sald holder. and a projection on tus ether limb of 
recess in the rounded back. 


3 
c 
ie 


a of a casine So trat 
& pifeptemp mss 
d close te the attack. 
t? 


i2 chit engagesin a 


Lan 
" 
LI 


9590 HELFESsz:EIN  EtLEKT87-OFEN-OE.. Evcicsed electric furnace with upper 
charging chut s. (27 4 12. 

12556 Upe. Telechon? fixtures. (3 5 12) 

1.900 Dosse. Automatic electric alarms, zinals. a72 the lina. l 

11.439 Maggs. (Maschinenbau-Anstalt Hurt cts. Rotary maenttissiparators: 

12061 Srevens & Harsxe Axt.-Ges. C'cuit arrangementa ior telephone systems. 
(25.5 12.) l 

13.566 STERLING TELEPHONE & Exectric Ci. & ALLcocK. Elsctric radial selector 
Switzhss. 


Dvnamo-*lec*-ical machines. 
Electrodes tor electri: turnaccs. (189 12) 
Circust arrangements for t:lephone systems. 


17 725 Anorews & KETCu'!M. 
17925 Frigo, Krupp Axkr.-Gzs. 
17.928 Sig4ENs & Hacskg AKT.-GEs. 

(11 9 !2! l l 
19939 RarrENECKER. Transmitter devices for copying and lix». elegraphic apparatus. 
25.822 TigroEgsN. Multiple telephony. 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked t) are not open to 


public inspection until after acceptance of Complete Specifications. 


T hose marked * are 


open to inspection 12 months after the date attached to 12. if they have not been published 


previously in the ordinary course. 


Names within parentheses are those of communicators 


of inventions. When complete Specification accompanies application an asterisk is affixed. 


27.238 
27.321 


27.322 


27.323 
27.32? 
27.347 


27.34€ 


27.354 
27.355 


27.357 
27.360 


27.426 
27.452 


27.468 
27.472 


27,473 


27.474 
27.476 
27.477 
27.48) 


27.481 


27.498 
27.515 


27.524 
27.532 
27.541 
27.542 
27.549 


27.575 
27,578 
27.592 
27.539 


27.596 
27.599 


27.013 


27.615 
27.617 
27,631 
27.041 
27,046 


27.657 
21.65) 


27.69] 
27.079 


November 27, 1913. 


BisGrEY, Electric tram trolley-pole wheel guides. 
Pearson & FiELDER. Non-spillable valve for portable batteries with liquid 
electrolyte. 


Pearson & FIELDER, 
electric safety lamps. 

Pearson & FIELDER. Arrangement for positive electrode in round accumulators. 

GALLETTI. Production of electric impulsive discharee.* 

Fecten & GutLLEAUME CARLSWERK AKT.-Ges. E*ectine the automatic intor- 
ruption of the current in single electric conductors upon a short-circuit or serious 
leakae? occurring. 127,11,12. Germany.)* 

Hartmann & Braun Axt.-Ges. Concurrently producing upon the same stri: 
or chart records or diagrams relating to several electric currents. (17/1.13. 
Austria.) 


Elastic lamp-holder combined with reflector for miners” 


& 27.356 HcrLisTSR. Dynamo-slectric generators. (Divided application cr. 
23.748 12. 13 12.) 

cuList@r. Magneto-electric machines. (Divided application on 28,748 12. 
13.12. 


Pore'’s EtECTRIC Lampe Co. & Pore. Electric incandescent lamps. 
GRIESBACH & VENNER TIME SWITCHES. Time-actuated mechanisms. 


November 28, 1913. 
Mccee Lickt Axt.-Ges. Electric vacuum 
1.218 13. 28°11/12, Germany.)* 
Sierens & Hatske AxktT.-GEs. 
28 11 12. Germany.)* 
Booker. Arc lamps. 
SigaENs-SCHUCKERTWERKE  C.M.B.H. Electrically-driven vehicles. 28/11 ‘12. 
Germany.'* i i 
SCHCELLER & Co. Ampere-meter and voltmeter for vehicles and the like. 10/2 13. 
Germany.)* 
St«vEu, Train despatching and signalling systems.* 
Rene. Sparking plug for internal-combustion enpines. 
REvAvLT. Controlling devicss for variable-sp2ed dynamos. 7/12/12. Franc».'* 
MARCONI'S WIRELESS TELEGRAPH Co. & Rounp. Receivers for wireless tle 
graphy. 
Jucurs & ZEscHALL. 


light apparatus. (Addition tc 


Circuit arrangements for telephone syst:ms. 


Detecting hidden metallic masses. 30/11/12, Austria.)* 


November 29, 1913. 

Kerry. Incandescsnt electric lamps and the holders thereof. 
Baron, (Fritz Aldendorif, Germany.) Control of electro-mechanical switzn?s 

for telephone exchanegs.® 
Pavey & Pavey. Electric flashlight. 
AvutoMATIC TELFPHONE MFG. Co. & NEwrFORTH, 
Pitteyspore, Electric alarm clock. 23/12 12. 
WirtscN, Electric lighting of automobiles. 
LEITNER. Switches for opening and closing electric circuits. 


Decomber 1. 1913. 

Marsa. Electric bell contacts and the like. 

Onms, Electric indicating apparatus. 

RAILING & ANGOLD. Arc lamps. P 

Romanes. Cramp-balts adaptable as electrode contact cramps and tolders, anc 
for other purposes. 

LiIneEBERS. Trolley wheel or sh2ave. 

LINDEMANN. Regulation of gas pressure in Rontgen tubes, 
the like. (2 12 12, Germany.)* . " 

Weisyt. Rontgen tube for excitation by hieh-tension alternating or cor tinuct- 
currents, 

VaubERVELL & MipotLEv. Automatic regulation of electric circuits. 

MorkRISON. Power transmission system. (12 8 13, U.S.)* 

LENcH. (Thomas Lench, Canada). Automatic train control. 

Youns. Electric fuses. (14 12,12. U.S.)* " 

Siemens & HaLskE Axt.-Ges. Circuit arrangements for telephone syst?ms. 
(32 11 12, Germany.)* 

PRoSRESS MorRcTEN-UND APPARATENBAU G.M.B.H. Electric 
lamps. (14:10:13, Gzrmany.)* 


UN. Telephone syst-ms.* 
ermany.)* 


vacuum tubes. and 


incandescent 


CLCTHIER, Protection of electrical distributing or current-carrying systems. 
H-wsxter. Protection of electrical distributing or current-carrying systems. 
QRAHAM. Telephone instruments. * 


December 2. 1913. 


27.684 Eowarbs. Automatic telephone system. 
27.797 Aitken. Telephone instruments. , 
27.734 Akz-OEs. Brown, Bovert & Cie. Sleeve insulators for high tension. (9/12 12. 
G:rmany.)* 
27746 MEnsirzH. Commutators for dynamo-electric machines. 
27.75) Morris & Morris & Listes. Lip. Electric switches. 
27.753 GRAHAM. T:lephone syst*ms.* ` 
27.754 GrAHAM,. Telephon» exchanee switchboards.® 
27 701 Sercus. Accumulator for self-drivine plant. 
27.764 Tayor, Shades tor electric and other liehts or lamps. 
27,771 Krucer & Sannic. Electric glow lamps.* 
December 3, 1913. 
27.793 EvERED & Cc. & BoxALL. Gas and electric lamps or fittings. 
27.899 CATTANACH. Railway Sienalliny ap paratus. T 
27.824 SremEns-SCHUCKERTWERKE G..n.H. Relay arranesments for the automatic 
control of electric circuits or apparatus. (4 12,12, Germany.)* 
27 859 CourTEEN, Steam or elastic fluid turbines. 
27.852 EE M-intainine a dynamo at a constant electromotive force. (27 122. 
ajum.) ; 
27.859 Str DATENCOW. Electro-maenetically-controlled p*rforatine-apparatus. (Ader 
tion 12 14.058 19. Divided ars hcation on 5352:13. 3 3 13.)° 
27 552 GALSWORTHY. OWEN & FLETCHER. S condary battery plates. 
27.870 Binneitia & BUONNELLA. Electric switches. 
December 4, 1912. z 13 
27.875 & 27877 Kortinc & MATHIEs2N AkT-OEs, Electricity meters. (06 5.1 
Germany.)* 
27.876 s KORTING & MATHIESEN AkT.-GES. Arclamps. (24/5/13 and 21.12.12. 
"pmany.) 
27.900 Ancoews. Methods of electrically weldine steel. 
27.405 C rwugR. Telephone switchine-mechanism. 
27427 Lewis Horceart. Sparking plugs, duet 
27.945 BETHEN p>. Maintaining a dynamoata constant electromotive force. (Additie? 
to 27.852 13. 18 1 13. Bevium. ° : j 
27.948 Simecex Conpuits LTD. & WATERHOUSE. Joints for metallic conduits an 
fittings for electric cables,* 
27.973 Orvis. Controlling electric motors. 
December 5. 1913. a 
27.988 Comet. Startine and reeulitine dir-ct-current electric motors. (Addition te 
8108 12. Divided application on 7.983.139. 4/4 133° 
22.096 Wits Nw. Electric sienalline system for railways. 
28019 Grases & Liovo. Electric starters and licatinge and battery systems. 
28021 Raino & Tavior. Cloaniny the sends of -l-ectrical candu.t tubes. Dare 
28.024 C. ir, Licht (DussAUD PR.cEs;Es) & Hares. Electric dhghting di:tributiea 


systems. 
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= FINANCIAL MATTERS. 


— 


COMPANIES’ MEETINGS AND REPORTS. 


———— Nl — 
India Rubber, Gutta Percha & Telegraph Works Co. (Ltd.) 


The 50th ordinary general meeting was held yesterday. (Thursday). 
‘the chairman (Major LEoxAnp DARWIN) presiding. 

The SECRETARY (Mr. A. P. Crouch) having read the notice calling 
the meeting and the auditors’ report, 

The CHAIRMAN said it was with great regret the Board had to 
announce the retirement, on account of ill-health, of Mr. R. K. Gray, 
managing director, a post to which he succeeded in.1901 on the retirement 
of his father. Mr. Gray had devoted himself unremittingly and un- 
sparingly to the service of the company for the whole of the 44 vears he 
was connected with it, and the Board would feel his absence keenly, on 
account of his business ability and of the esteem which his character 
inspired in all directions. Mr. Gray had consented to become an extra- 
ordinary Director. The Board had appointed Mr. C. H. Gray and Mr. 
W. E. Grav as managing directors, both of whom had spent their business 
lives in the service of the Company. and they had also elected to the 
Board Mr. Nigel Hanbury (of the firm of Wood, Field & Hanbury), 
whose family had been considerable shareholders in the Company over 


. 33 years. 


The general business of the Company had been well maintained. and 


the results obtained at Silvertown had been satisfactory both as regards 


output and profits. 
In view of the satisfactory conditions affecting the vear's trading pro- 


fits, the Directors had hoped throughout the vear for a better result than 
that actually presented. During the period under review, the price of 
rubber kept falling slowly, and this somewhat adversely affected. the 
valuation of the stock in hand, as it had to be written down to the value 
calculated on the price of rubber of the day. 

The French factory had not responded as quickly as had been antici- 
pated to the re-organisation which had there been adopted. This matter 
was engaging the serious attention of the Board, and it was hoped that 
the improvements in progress would be materially accelerated. The 
same condition of things applied in a lesser degree to some of the foreign 
agencies. 

In the National Insurance they had a new item of expenditure, amount- 
ing in the year to £2,340, and the rates had reached lIs. 2d.. compared 
with 9s. four vears ago. Such an increase of rates if it continued long 
would drive all industry out of West Ham. 

He then moved that the report and accounts be received and adopted. 
and that the dividends recommended in the Directors’ report (abstracted 
in our last issue) be approved and sanctioned. 

Lieut.-Col. A. WESTON-JARVIS seconded the resolution, and it was 


carried nem. con. 
The CHAIRMAN next proposed the re-election of Lieut.-Col. A. 


Weston-Jarvis as a Director. 
Mr. CHAS. H-MOORE (Director) seconded, and the motion was carried. 
Messrs. Turquand, Youngs & Co. were re-appointed as auditors, and a 
vote of thanks to the Directors and staff terminated the proceedings. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—The director's 
report for the year ended June 30 states that the year has been one of 
difficulty and disappointment, mainly owing to the continued rise in the 
cost of operation and of supplies. Increased working expenses have 
absorbed practically the whole of the large increase in gross earnings. 
"Ihe protracted coal strike resulted in a considerable rise in the cost of 
coal, and necessitated purchasing of supplies in the States and in Aus- 
tralia. The directors have undiminished faith in the future of British 
Columbia. and consequently of the Company. and have confidence that. 
by a small increase recently made in fares and by rigid economy, they will 
be able to maintain the present dividend basis. The gross receipts show 
an increase of $1.035.869, and the net earnings (including income from 
investments and subsidiary companies and after charging renewals) an 
inerease of $77.552. but the surplus over the amount required to pav 
interest and. dividends has fallen from £67.470 to £28,242. The money 
actually expended up to June 30th was $45.168.312. and the amount 
paid out in interest and dividends was $1,888,139. The net profit (after 
making deductions for renewals, maintenance and capital amortization) 
was £381,424. 12s. 2d.. making. with £7,731. 19s. 7d. brought forward, 
£389,156. IIs. 9d. Deducting interest on debentures, &c.. and dividends 
on preference and ordinary stock, £83.974. 8s. 7d. is available. The 
directors recommend payment of a dividend on the deferred stock at 
rate of 8 per cent. per annum for the six months ended June 30th. 
making 8 per cent. for the year. The transfer to reserve of 
£26,455. 9s. 3d.. carring forward £9.518. 19s. 4d. There are 357-82 miles 
of single track in operation (against 285-75 miles in 1912), and the total 
cars are 873 (against 725); the number of passengers carried during the 
year was 71.973.822. an increase of 9.819.656: the number of 8 c.p. 
lamps in use at June 30th was 920.916. an increase of 185.490. Owing 
to ‘the practical completion of the hydro-electric installation at Lake 


- Buntaen, it is now possible to ascertain with accuracy the cost of power. 


In the past the price charged to the railway for power by the Vancouver 
Power Company had to be fixed somewhat arbitrarily. owing to the 
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continually varying amount of capital invested in the hydro-electric 
installation. The railway has benefited at the expense of the Power 
Company, as the price charged was too low. 'The dam and other 
works at Lake Coquitlam, which have been under construction for three 
years, were completed in July, and provide an available reserve of 
over 57,000,000 units of electrical energy. The new power house at Lake 
Buntzen has been completed, and the first of the three additional units 
to be installed is in operation. "The erection of the second and third 
units has been delayed, owing to the difficulty of obtaining deliveries 
from manufacturers, but it is anticipated that these units will be in 
operation during the early part-of next year. A satisfactory contract 
has been entered into with the Western Canada Power Company, under 
which the company agrees to purchase a gradually increasing amount of 
power during the next twenty years. The extension of the Jordan 
River hydro-electric works has been proceeded with during the year. 
By the completion of a permanent reinforced concrete dam the total 
maximum available water storage is increased to 927,900,000 cubic ft., 
equivalent to a reserve of approximately 14,500,000 units of electrical 
energy. ‘The electric plant at Jordan River has a capacity of 12,000 n.p. 
A third unit is in course of installation, bringing up the capacity to a total 
of 25,000 H.P.. which is required to meet the demand in the City of 
Victoria and the surrounding districts. During the ycar the installation 
of the auxiliary steam plant at Brentwood Bay (12 miles from Victoria), 
has been completed and has a capacity of 6,000 H.P. The plant is held 
in reserve to meet the possible emergency of a breakdown in the other power 
plants on Vancouver Island. In June the new Saanich suburban line 
(23 miles) was formally opened for traffic by the Premier, Sir R. McBride. 

BUENOS AIRES PORT & CITY TRAMWAYS CO. (LTD.)—At the meeting 
on Monday the chairman (Mr. G. Kitchin) said that when the newly 
constituted board met the shareholders in December last they had no 
reason to anticipate the lamentable report which had been issued for the 
then current year. The company’s position, as disclosed in the accounts, 
was a grave one. It was too early to judge what would be the result of 
the new management when it should have had time to make itself felt. 
The returns for the present vear, though showing an improvement on 
those for the latter part of 1912, could not be said to be satisfactory. Dr. 
Miguel Lacroze and Mr. John B. White, two members of the board, were 
leaving for Buenos Aires next month to inquire, not only into the con- 
dition of the property. but into the best means of working it, and also to 
consult with the local committce as to the best steps to be taken in 
existing circumstances. 

COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)— The net carn- 
ings in Costa Rica during the year ended June 30, after charging all 
expenses, amount to £23,875. 83. 7d., compared with £22,033. 11s. 6d. 
The net profit is £7,337. 12s. 10d. (against £5,732. 93. 11d.) and the direc- 
tors propose to carry this amount to credit of * discount and commission 
on debenture issues " account. The number of lamps installed in the 
lighting Hepartment increased by 10 per cent. and the motor supply by 
43 per cent. The power plant at El Brasil has worked throughout the 
year without a hitch and delivery of the fourth 500 kw. set is ex pected 
early in the coming year. The directors hope that a considerable busi- 
ness will be built up in connection with electrical cooking; there are 
already 60 customers using electrical energy for cooking, and the number 


is increasing month by month. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.) —The chairman (Mr. J. B. 
Braithwaite) stated at the meeting on Monday that last year they had 
made record progress, progress which could not be matched by any other 


j company in the world of which he was aware, certainly not in England 


and certainly not in Australia. They had had a year of even greater 
expansion than they had had the previous year. In Melbourne they had 
an area of approximately 74 sq. miles over which they had powers and 
supply was available in 410 miles of streets, an increase of 106 miles 
during the vear. If they remembered that every week during the past 
vear they had rendered the supply available in 2 miles of additional 
streets they would recognise the activity which had been going on in 
mains extensions. They had connected up 4.875 new consumers, making 
the total connected 13,571, and. splendid as the result was for the previous 
vear, the result for the vear under review showed an increase of 56 per 
cent., nearly half as much again. He did not think there was any other 
company which could show anvthing like 5,000 new customers connected 
It was. approximately, 100 new customers per week 


The power supply had increased bv 28 per cent., the 
That was 


during the vear. 
during the vear. 
electric motors now connected being equivalent to 9,581 H.P. 
very satisfactory and. owing to some revision of the power taritf, they 
were likely in the future to secure power consumers of a larger character. 
Hitherto they had had a great many small consumers (5 H.P., LOH.P., &e.), 
but the tariff revision would help the large consumers to get their power 
at a considerably lower rate. They were anticipating, and had already 
secured, several very large power consumers, taking hundreds of horse- 
power-at a time. The total connections, including lamps, motors, 
heating and other apparatus, had increased by 38 per cent., and it would 
be seen how very closely the sale of current had followed the increase in 
the consumers. The increase in connections was 38 per cent., and the 
increase in current sold was 37 per cent. That large increase in the com- 
pany's sales of current had obliged them to spend large sums of money 
in the extension of the power house, &c. They had found it necessary to 
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order two additional 5,000 kw. turbine sets, which would be among the | 


largest yet installed in Australia. They had at present unexpended 
borrowing powers of £150,000, and that should meet all capital ex pen- 
diture necessary during the current financial vear. The available balance 
of the consolidated debenture stock would probably be issued in the near 
future, and their idea was to ask the shareholders to increase the capital 
by £300,000, of which £200.000 would be in consolidated ordinary stock, 
and £100,000 in 7 per cent. preference shares. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES." = 


BERRY & HARTLEY (LTD.) (132.740.)—Reg. Dec. 12, capital £600 in 
£1 shares, to carry on the business of founders, electrical and mechanical 
engineers, machinery manufacturers, &c. Private company. W. W. 
Hall is first secretary. Reg. office: Railway Foundry, Tottington, near 
Bury. 

BRITISH ARC WELDING ON. (BRISTOL CHANNEL) (LTD.)—(132,707.) 
Reg. Dec. 11, capital £20,000 in £1 shares, to take over a process for 
electrical welding under a grant or licence proposed to be given by the 
British Are Welding Co. Reg. office: 2, Dock Chambers, Cardiff. 

W. 3. JEAL & CO, (LTD.) (132,643.)—Reg. Dec. 8, capital £550 in 509 
preference shares of £1 each and 1,000 ordinary shares of Is. each, to 
carry on the business of electrical engineers, designers and manufac- 
turers of, agents for and dealers in motor cars, electrical storage batteries 
and apparatus, &c., and to adopt an agreement with W. S. Jeal. Private 
company. First directors are C. N. Murphy, F. Hill, J. E. M. Tyler and 
W. S. Jeal. Reg. office: 17, Chryssell-road, North Brixton, S.W. 

LEDBURY ELECTRIC SUPPLY CO. (LTD.) (132.276.)—Reg. Nov. 20, 
capital £4,000 in 300 cumulative preference shares of £5 each, 1,000 
preferred ordinary shares of £1 each and 1,500 ordinary shares of £1 each, 
to carry on the business indicated by the title. Private company. Reg. 
office : 127, Victoria-street, Bristol. 

LIDGERWOOD (LTD.)(132, 758).—Reg. Dec. 13, capital £100,000 in £1 
shares, to carry on business of manufacturers of and dealers in machinery, 
engines, boilers, dynamos, accumulators, motors, plant, tools, engine and 
machinery builders, &c. Private company. 


MAGNETOS (LTD.) (132,721.)—Reg. Dec. 11, capital £1,000 in £1 shares, 
to carry on the business of magneto experts, electrical and mechanical 
engineers, &c. Private company. First directors are C. Godfree and 
R. P. Glanville. Reg. office: 45, Broad.street, Bloomsbury, W.C. 

NAPIER-KIMBER (LTD.) (132,381.)—Reyg. Nov. 25, capital £1.000 in 
£1 shares, to take over the bnsiness of general electrical contractors 
carried on by Cunningham (Ltd.). Private Company. First directors are 
R. N. Cunningham and A. W. Kimber (both permanent). Reg. office, 
3, Wellington-terrace, Bayswater-road, W. 

SUN POWER CO. (LTD.) (132,649.)— Reg. Dec. 8, capital £600.000 in 
£1 shares (282,464 6 per cent. cumulative participating preference), to 
acquire any inventions relating to the utilisation of solar heat and appa- 
ratus connected therewith, and particularly the rights for the Eastern 
Hemisphere in certain inventions of Frank Shuman (of Philadelphia, 
U.S.A.) and to adopt an agreement with the Sun Power Co. (Eastern 
Hemisphere, Ltd.) First directors are Segar R. Bastard, A. J. King and 
G. G. Denton. Reg. office: Friars House, New Broad-street, K.C. 


_ STATUTORY RETURNS. 

CAPE ‘ELECTRIC TRAMWAYS (LTD.)—I[n return to Nov. 19 capital is 
£500,000 in £1 shares; 491,222 shares taken up. £l per share called 
up on 91,222. £1 per share considered as paid on 400.000, Mortgages 
and charges : £440,300. 

CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)—The capital in 
return to Aug. 11 is £10,000 in £1 shares; 8,154 shares taken up. £l 
per share called up on 154. £1 per share considered as paid on 8.000. 
Mortgages and charges: £5,000 first mortgage debentures and £1,075 
mortgage. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.) —Return to 
Nov. 25 gives capital as £888,07] in 150,000 “ A" and 26.436 " B” 
shares of £5 each, and 23.564 “© B” shares of 5s. each. 99.261 VAY, 
17.139 £5 “ B" and 23,564 5s. " B" shares taken up. 10s. per share 
called up on 89.261 ©“ A" — £5 per share considered paid on 17.139 7 A,” 
Ds, on 23.504 " B," £2. 10s. on 89,261 “ A," and £3 on 10,000 " A." 
Mortgages and charges : £449,474. 

KEIGHLEY ELECTRICAL ENGINEERING CO. (LTD.)--In return to Sept. 
24 capital is £10,000 in £1 shares (3,000 preference), 4.200 ordinary and 
1.800 preference shares taken up. £1 per share called up on 2.588 ordin- 
ary and 1,400 preference. £1 per share considered as paid on 1,612 pre- 
ference and 400 ordinary. Mortgages and charges: £5,000. 


MORTGAGES AND CHARGES. 


s 

TELEPHOS DOMESTIC & STREET LIGHTING CO. (LTD. )— Particulars of 
£10,000 7} per cent. first mortgage debentures, created Oct. 23, 1913, 
have been filed, amount of present issue being £3,000. Property charged : 
Company's undertaking and. property, present and future, except un- 
called capital. No trustces, 


WORMIG ELECTRIO.SUPPLY CO. (LTD.)—Cherge on certain property, in 
Woking, dated Dec. 2, 1913, to secure all moneys due or to become dus 
from the company to Messrs. Barclay & Co. 


RECEIVERSHIP. 


J. T. PICKERING HOIST & ENGINEERING CO. (LTD.)—Notice of ap- 
pointment of S. B. Saunder. of King’s Walk, Nottingham, as receiver 
and manager, on Dec. 2. under powers contained in debentures dated 
Se pt. 30, 1913, has been filed. 


CITY NOTES. 


— B 

MEMORANDA (Dec. 18).—Bank rate 5 per cent. (since Oct. 2, 1913). 
Price of silver, 2688d. per oz. Consols 711—711 for money. 711—714 
for account. Consols Pay Day, Jan. 2; Stock and Shares Continuation 
Days, Dec. 27 and Jan. 13. Ticket Days, Dec. 29 and Jan. 14. Pay 
Days, Dec. 30 and Jan. 15; Mining Sbares Carry Over Days, Dec. 24 
and Jan. 12. 


BRITISH & COLONIAL ZOELLY TURBINE SYND. (LIMITED AND RE- 
DUCED).—A petition for confirming a resolution reducing the capital 
from £20,000 to £10,000 has been presented to the High Court. Claims 
to Mr. F. M. Jeboult, 9, Walbrook, London, E.C., by Dec. 31. 


COMPANIES TO BE STRUCK OFF THE REGISTER. — The following are to 
be struck off the register of Joint Stock Companies unless cause to the 
contrary is shown before March 12 :— | 

Auto-Conveyors, British Electrics (Moseley's Patents), Ecco Battery 
& Electrical Co., Hunslet Electrical Pottery Co., Madeira Electric Light- 
ing Co., Mutual Electricity Supply Co., Premier Electric Lamp Co., 
Simplex Arc Lamp Synd., Westminster Automatic Tele phone Synd. 


EASTERN TELEGRAPH CO.(LTD.)— The company announce the payment 
on Jan. 15 next of dividend at the rate of 34 per cent. per «nium 
(less tax) on the preference stock for the quarter ending 31st inst.. end 
the third quarterly interim dividend of 14 per cent. on the ordinary 
stock (tax free) in respect of profits for the year ending 31st inst. The 
transfer books of the ordinary stock will be closed from Jan. 7 to lí 
inclusive. 

ELECTRICAL SECURITIES TRUST (LTD.)— The accounts for the year 
ended Nov. 14 show a loss, after charging debenture interest, &c., of 
£1,061, increasing the debit balance forward to £69,086. f 


LIMA LIGHT, POWER & TRAMWAYS CO. (LTD. )— A dividend of 1 percent. 
has been declared for the third quarter of the current year. Messrs. 
Grace Brothers & Co., 144, Leadenhall-street, B.C., will be prepared to pay 
the dividend (less tax) on all coupons presented to them. | 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)—A" 
interim dividend of 5 per cent. (1s. per share), less tax, has been declared 
on account of the current year. 

MARCONI’S WIRELESS TELEGRAPH CO. (LTD.)— Àn interim dividend 
of 10 per cent. (2s. per share), less tax, has been declared on the ordinary 
shares on account of the current year, payable on the 31st prox. 


NATIONAL TELEPHONE CO. AND THE POST OPFFICE.—Mr. George 
Franklin, president of the company, writes to ©“ The Times “ with the 
view to supplement the recent statement of the Postmaster-General that 
" During the last years of its licence the National Telephone Co. was un 
willing to spend capital to provide for future needs and refused to acce pb 
the offers of the Post Office to provide them with capital at the cost of 
the State." Mr. Franklin quoted from his remarks at the last meeting 
of the National Telephone Co. on May 1, 1913, when, in commenting on 
a statement of the Postmaster-General in the House of Commons that 
the company had had its development arrested because its licences were 
coming to an end and that, on the whole, no allowance had been made 
for future growth, he complained that Mr. Samuel had not acknowledged 
that the matter had been constantly brought before the Post Office: by 
the company since the negotiation of the purchase agreement. The 
company had warned the Postmaster-General what would happen by 
reason of the congestion, and pointed out that the service must inevitably 
suffer. and had offered to spend many millions if necessary, always pro- 
vided that the Postmaster-General would ensure the com pany against 
any loss on those millions, which would have been expended for his benetit 
for the supply of plant to be used after the time that the company's licence 
expired, but the Post Offfte refused to comply with that simple condition. 


TELEPHONE VALUATION. — President Vail, of the American Telephone 
Telegraph Co., has recently stated that the process of valuation of his 
Company's property which will mect the approval of the Courts in con- 
nection with the scheme for Government ownership of the Company 3 
Telephone and Telegraph System in the United States, would exceed the 
figures of the Company s estimate of value as set out in their books. 

TRAMWAY LIGHT & POWER CO. (LTD.)— During the week subscriptions 
were invited for £200,000 5 per cent. debenture stock at 98 per cent. 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—The directors 
have declared a six months’ dividend at the rate of 6 percent. per annum 
(less tax) on the preference shares, 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—The 
directors have decided to pay, on account of the dividend accrued to the 
31st inst.. a dividend for one half-year on the 6 per cent. cumulative pre- 
oe shares at the rate of 5 per cent. per annum, making 4 per cent. for 
the year. 
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METAL PRICES. . 
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. B. Garnham & Sons, 132, Uppsr Tnames-street, London, E.C.. quote under 


Messrs. 
-date Dec. 17 the following as tng present basis prices of 
New MeraLs. per Ib. | per ton. 
Solid Drawn Brass Tubss........ Sid. | Spelter ce eescecwcteeecess £21 5 O 
Solid Drawn Copper Tubes ...... lob. | Antimony ....... eese . £29 0 0 
Brazed Copper Tubes ........... 10§d. Oto METALS. per ton. 
Brazed Brass Tubes ............ 9id. | Clean Scrap Copper ........ £58 0 0 
Brass Wire ....... pe Reg 74d. | Braziery Copper Scrap...... £54 0 0 
Rolled Brass ................ 7id. | Old Brass, clean .......... £38 10 O 
Brass Sheets .......-ceceeseaee Bid. | Old Lead, less 4!bs. cwt. £16 0 O 
Copper Wire .... 9 e e 10de |-Old Zine.escesser ae eo dues £16 0 O 
l per ton. Hollow Pewtar ............ £120 0 O 
Copper Sheets ............ £82 O O | Black Pewtir.............. £8 0 0 
English Lead .............. £18 5 O Gun Metal .........e else. s: 00 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S. E. quotes under date 
wee. 7, the following prices of OLD METALS :— 
per ton. r ton. 
Aluminium Cuttings........ £62 0 O° Old Lead (less 45s. cwt. Draft) sle > 0 
Brass i y RR RR £40 10 0, Tea Laad uc iua X gu £14 15 O 
Clean Copp2r Wire ........ £62 0 0 | Old Zine "m EEVEE SG . £1515 0 
Clean Coppsr..... eee £59 0 O Hollow Pewter ............ £130 0 O 
Braziery copper en s £53 0 O0. Shaped Black Pewter ...... £35 0 O 
Gün Metal i oes cie £53 0 0 | 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPT}. 
Week 5 Inc, or dec.! AOGREOATE. 
LINE o = 
$ ended (a) No. of ‘Inc. or des 
5 weeks, Amount, | 700 
| £ £ io £ 
Aberdeen ation "T Desc. 10 1,415 | + 34 128 46,093 + 2,957 
Anglo-Argen o (KERETES) n 9 61,356 T 5,392 49 2, 727, 165 T 198 351 
Ashton-under-Lyne......| ,, 13 435 | + 2) 38 ,42 + 1,226 
Ayr Corporation ........' , 13 | 236} + 199 3) 12,710 + 1,999 
Bath Electric Trams, Ltd. ,, 10 721 | + 44 5) 47.657 + 3.826 
Birkenhead ............ » K 1,258 | + 8: 37 43,014 + 4,678 
Birmingham Corporation . | " : his s ae 
Blackburn Corporation » 10 1,185 | + 65 37 49,10i + 4,614 
Bolton Corporation..... » 14 2.711 | + 171, 37 101,668 + 6,049 
‘Bournemouth Corporation ,, 10 1617 | + 163 , 436 78,915 i+ 9,406 
Bradford Corporation .... T s T Jun | | ps 
Brighton Corporation ...| ,, HK 821 | + 27 | 37 42,342 l+ 3,008 
Bristol Trams & Carriage » 12] 6923| +. 149) 149 | 395,491 + 52,523 
Burnley Corporation.. » B 1,633 | + 8), x. s ; 
Burton Corporation .... ,, 14 292 | + 22 37 10,821 + 55] 
Bury Corporation ..... 0,» 14, 1255 + 28 33 92,33 + 2,134 
Calcutta TramwaysCo. .. ,, 13, R605.044 + R754... NA m 
Camborne-Redruth ..... «s B 153 | 4- 25 5) 7,088 + 496 
Cardiff Corporation...... P 6 2.652; + 339 35 99,087 + 10,830 
Central London Rallway . ,.. 13 5372.— 425 5 244.175 i+ 4,678 
City & South London Rl». | » 13, 2918 — 3) 5) 139184 — 13,241 
Cork Electric Trams Co.. cod 474 + 25 49 24.681 + 74) 
Croydon «iso css e n A 5, L536| — 53 35 59,3397 '— 5,758 
*"Detby coscexuesesrridws TEE EE 898 + 22 137 35.555 + 3,695 
Dover Corporation ...... E «ue. Th 182 ' — 7 37 9,455 + 19) 
Dublin & Lucan Railway u.c des H8 | + 9 14123 3.471 — 
Dublin United ......... is 12; Stel — 417 5) 270,373 — 14.979 
Dundee Corporation ....  „ 10 1238 + 61 3) 37,531 + 3,08) 
East Ham Council ....... p, 13 | 933 | — 92 $37 37,6644 — 2,012 
Erith ccc see 9h RIS ; 13 232 + 9 $37 10.647 +  L825 
Exeter Corporation ..... » 12 3202 | + 9 37 12.934 + 632 
Glasgow Corporation ..., |, 13] 22.613, + 1,323 5) 522327 + 23,55 
Glossop Trams 2: i " 13 118 DM 9 59) | 6,452 t 533 
Gloucester Corpn. ..... » 10 271 | : bx Ey à* 
Gt. Northern & City Rly.. - d i xm iu es 
< Halifax Corporation ..... |. 9! L80 4 2 35 7733 + 2813 
Hastings Elez. Trams Co., ,, 11 719 + 31 2s es aie 
Hong Kong ............ » 13 $0,032 + = 223 5) $529,693 + $9,118 
Huddersfield Corpn. ..... ji C "n » 
Hull Corporation........ |. » B 3.121 , + 2) 37 116,399 + 6,233 
Ilford District Council...  ,, 13 419 + 2 37 16,779 — 835 
Ilkeston District Council . js 10 121 i T 9 37 4,9913 + 771 
Ipswich Corporation Aere e^ oe ! . | ee ee | e 
Isle of Thanet Co. ...... vdd 2931 -- 19 ill 4110 + 434 
Kilmarnock Corporation .| ,, 13 162 ! + 2 3) 5.369 i+ 377 
Kirkcaldy Corporation .. T fuac H , E DA is Zi 
Lanarkshire Trams Co. .. . , Il 1.231 + 2200 49 81,67? + 11,051 
Lancashire United ......' ,, 10. 1481, + 191 49 76.683 |+ 9,641 
Leeds Corporation. ...... ET xA d : i Ey a 
Leicester Corporation: ...| „ 13 2,2222 + 54 52 139,928 “+ 12,571 
Leith Corporation ...... EK 6438 . + 19 $3) 23,163 + 1,035 
Lincoln Corporation ..... Aa us 12), + 3 37 9093 + 2272 
Liverpool Corporation ... » 6' 12,83) + 3933 $49 629,683 + 47.498 
Liverpool Overhead Rly. . . 44 1742 + 147 5) 85,685 + 6,48) 
Llandudno&ColwynBayR. ,, 12° 141 + 1] 2 251 + 17 
"London County Council . =, 3| 42479 + 2.410 35 1492600 '4 28777 
London Elec. Ry. Co..... . 13) 145829, — 72 59 633,09) i+ 920 
London United ........ » 12! 5536 + 25 5) 312,789 + 6715! 
Lowestoft Corporation ... ,, 13. 153! — 17 10 2,035 |+ 185 | 
Maldstone.............. "E ES ; . AN ve 2i 
Manchester Corporation . » l3. 172617 + §33 937 652.553 + 33.263 
Mersey Railway ......... » là; 2485, — 37 5) 111,438 + 4,552 
Metropolitan Dist. Riy... — ,, 13) 13432 + 325 S) 61976) + 18,722 | 
N-Ison Corporation ..... a. 34 l70 — i 37 781) + 433 ! 
"Newcastlc-ou-Tyne Corpn. "EE o 49/1 | — li) 36 184,8)3 + 16,433. 
Newport (Mon.) ........ T" - T E d s | 
Northampton Corporation  ,, 12 SI5S + 23 $37 21.454 + 1,463 
Oldham Corporation .... s l4 2,163 , + 134 33 84,233 + 6,141 
Perth (N.B.) Corporation. we — à = a 
Perth (W.A.) Elec. Trams. a S Te ; Ex PN 
outh Corporation . " 13 | 1,957 + 222 37 85605 + 6,234 
Preston Corporation ....  , 10. 730 — 23 37 32,711 + 2013 
Rotherham Corporation . E ce 959 + 8) 136 42.5412 + 8311 
-Salford Corporation .... 2. 15 9,202 +. 214) 37 194,992 + 8.23) 
Shang hal. . eveseevee "n 12 $18,422 + $2,520 4) $854,319 t $113,539 
Sheffield Corporation . » 141° 7,525) + 239 | $33 277.425 |4- 22.571 
Singapore TH rams ...... z o 13 $12, 003, +$1,573 | 5) $597,993 |+ $77,594 
u am ee ee a ey es l ee | ee ae oe 
Southend Cor Corporation ..|, ,, 10 652; + 17 ; 37 26.576 |+ 6,429 
if dg oce Hyde NC: JtB „o 13 690 > + 6' $37 23433 t 5035 
OCkport .ocveos esae sa PIC Ges " "A "n A 
Sunderland Corporation. . » 14 1,315 | + 83 37 $53,732 P 5,357 
Sunderland District .... ,, 10! 527 | + 2 6 3,316 + 414 
Swindon Corporation ..... .,, 10 | 152 | + 6 Bs 6.14 1+ 4)? 
Tyneside Tram. Co. ..... » D, 445 — 192, 21 12,439 i+ 6)) 
allasey Corporation.... » l3, 1,089, + 63 137 45.705 „+ 4.311 
Walsall Corporation . i » 13 630 + 20.5) | 31173 i+ 2,245 
Warrington Corporation..| — .. — . .. | .. " DAD ee 
West Ham Corporation .. ,, I! 2,648 | + 99 36 95732 + 392) 
Wolverhampton Corpn... EP 10 1,045 as a she 
_Yorkshire W.R. Trams ..  .. 14 1293+ 36 5) . 72248 + 7,427 
\a) Tnesc comparisons are with the corresponding period last year. ° Partly electrical. 
ł Minus 2 days. § Minus 3 days. l| Plus 3 days. € Plus 2 days. 


British EtBCTRICAL FEDERATION, — The traffic 
owned by the TUE included in the British 
Dec. 5 were £35,165 (decrease £2,348), 
£10,520). U 
ircrease for 
tiat ta? Auckland tramways wora stopp:d owi Yy ty lao: troud!es, 


receipts on the tramways and railways 
Electrical Federation for the week ended 
;The omnibus receipts were £11,842 (increase 
n such of the services as were working both last year and this year the 
week was £2,108. Th: decreases are more than accounted for by th? fact 
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connections amounting to 43,500 kw., while the Scottish 
Power Co., with connections amounting to 5,000 H.P., has 
no less than 42 sub-stations under its control. A new 
generating station has been opened by the Yorkshire 
Electric Power Co. at Barugh, near Barnsley, to supplement 
the original station at Thornhill, while an interesting fact 1s 
that the Salford Corporation is now taking a supply in bulk 
from the comparatively small station of the Lancashire 
Electric Power Co. "This is a policy which we could wish 
more general than it is. As regards general progress, at one 
end of the scale we have the Cumberland Electricity and 
Power Gas Co. (an application to revoke whose powers is. 
shortly to be made), while at the other end 1s the Newcastle 
Electric Supply Co., whose connections now amount to 
150,000 kw., 30,000 kw. of which have been added during 
the past 12 months. This figure goes to show that even on 
the North-East Coast there is plenty of room for the develop- 
ment of electric power. This company in the past, just as 
the Kent Power Co. is doing in the present, has derived much 
benefit from the fact that a large town is included in its 
area of supply. In comparing the status of the two com- 
panies, however, the relative sizes of the two towns, New- 

castle and Chatham, must not be forgotten, though the 

general argument that a supply authority does better in 4 

thickly populated area is one that is not affected by the 

magnitude of the area. 

— OS 


The London & North-Western Railway Electrification.— 
It is stated that good progrees is being made with the electrifi- 
cation of the London & North Western Railway as far as Wat- 
ford. The power station is being erected for a capacity of 
25,000 kw., and with a view to this capacity being doubled. 
The first portion of the plant is to be installed early in the new 
year. There will be provision for storing 20,000 tons of coal, 
and this will be drawn from a group of collieries on the com- 
pany's system, so as to be as far as possible under the control 
of the company. Itis stated that during the next few weeks 
the line between Willesden and Earl's Court will be opened. 


New York Landlords and Electricity Supply.— From ar 
account in the '* Daily Telegraph "the evidence in suits brought 
against the New York Edison Co. reveals the astonishing fact 
that many New York landlords have a secret system of rebates 
with the electric light company, bv which they sell to their 
tenants for 5d. the elestricity which they obtain from the 
stations at 24d. The complainants against the Edison Com- 
pany are hundreds of manufacturing and engineering firms, 
who claim that the motive of the company in paying these 
rebates and reducing rates for landlords is to forestal the instal- 
lation of individual or `“ isolated ” electric plants in large build- 
ings, an industry in which many millions of dollars has been 
invested. Thev claim that by th's secret arrangement. the 
househo'ders of New York pay twice as much to the landlords 
for electricity as the Edison Company charges the landlords, 
ard that the Edison Company is thereby able to enjoy a virtua 
monopoly, 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


been adopted is to rectify the current so that continuous- 
current motors may be used. Another method to which 
attention may be drawn is that which is known as the split- 
phase method; this is described by Mr. E. F. W. ALEX- 
ANDERSON in an article of which an abstract appears else- 
where. Hitherto a split phase has been generally obtained 
by means of capacity or self-induction, but in the method 
described by Mr. ALEXANDERSON a transformer is used for 
the purpose. The explication of the method seems to be a 
little complicated. In practice, however, it appears so far 
to give very promising results, and permits the use of a two- 
phase motor and a transformer which may be regarded as a 
single unit. Traction engineers will look forward to the 
publication of the results of trials of the 300 H.P. locomotive 
now being built on this system, so that they may compare 
it with the rectifier method which is being experimentally 
used on one of the French railways. It looks as if we are 
on the eve of the development of somewhat mixed svstems 
against which the high-tension continuous-current svstems 
will have to compete. 
The Power Companies' Table. 

THAT part of our Annual Tables of Electricity Supply 
which we publish with this issue is the record of a great 
experiment, and of almost as complete a failure. Up till 
1898 the method of obtaining power to supply electricity by 
means of a special Act in individual cases was practi- 
cally unknown, but in that year Lord Cross’s Joint 
Committee inaugurated a new practice which allowed legis- 
lation of this kind to be passed. Despite the fact that the 
powers of the promoters were limited by the Kitson clause, 
it was hoped that the removal of the former restrictions 
would prove a much needed assistance to the development 
of cheap power supply from large stations, but, as is the case 
with so much of the legislation in this country, as much is 
taken away with one hand than is given with the other, 
the result being in this particular case that the evils imposed 
by local veto and restrictions have counteracted many of the 
other advantages provided. The ultimate outcome has 
been that, except in a few cases, where the local con- 
ditions have been particularly favourable, the power 
companies have not developed at the rate which their 
promoters had every right to expect, while many of them are 
onlv able to operate small stations, and others, as a glance 
at the Table will show, are practically monbund. Altogether 
this Table forms a good example of Dr. FERRANTI's recent 
dictum, that ** When legislation tries to benefit the public 
the public is nowhere except when it comes to paving." 


— De 


TURNENG to the actual results shown by the Table, we find 
that some of the companies are doing well, though the 
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Wills.—The estate of the late Sir William Henry Preece has 
been proved. The gross value of the estate 1s returned as 
£32,320, and the net personalty as £22,074. 

The late Mr. Arthur Chamberlain, chairman of Chamberlain 
& Hookham (Ltd.), left an estate of £143,588. 


Canadian Telephone Development.— According to the “ Elec- 
trical Review and Western Electrician,” the latest Canadian 
official telephone returns report that there are now in use in 
Canada about 400,000 telephones, compared with 200,000 
reported for the previous year; this is an average of one 
telephone for every 19 persons in the Dominion. The total 
length of telephone line in use is nearly a million miles, an 
increase of about 200,000 miles during the year. Statistical 
returns were made by 683 companies, compared with 537 in 
1912. 

Royal Engineers (T.F.).—Capt. A. H. Robinson (from the 
Western Airline Signal Company, Western Command Signal 
Companies, Royal Engineers, Army Troops) has been appointed 
Captain in the Western Wireless Signal Company, Western 
Command Signal Companies, Royal Engineers (Army Troops). 

Lieut. Wm. S. Rollo (from theWestern Cable Signal Company, 
Western Command Signal Companies, Royal Engineers, Army 
Troops) has been transferred to the Western Airline Signal 
Company, Western Command Signal Companies, Royal Engi- 
neers (Army Troops), and promoted to Captain. 


Eleetric Power for Forging and Stamping Plant.—In the 
course of a Paper on '* Power-driven Forging and Stamping 
Plant " before the Rugby Engineering Society, Mr. W. Spencer 
remarked that motors driving stamps should be capable of giving 
the maximum power required at a half-hour rating. For any 
good motor the output on half-hour rating will be from 33 to 
55 per cent. larger than that on continuous rating. Compound 
wound motors are recommended for driving stamps or hammers, 
since they run at a lower speed as the load increases and are 
able to stand sudden fluctuations of load. They should be 
arranged to speed up 20 per cent. between the maximum load, 
calculated from the liftmg powers given in the table, and one- 
sixth of this load. Shunt motors may also be used, but they 
should be 15 per cent. more powerful, as they do not stand 
fluctuations of load so well. Alternating-current motors may 
be used, either of the short-circuited rotor or wound rotor type. 
To obtain the power required for a battery of stamps, the 
rule is to add together the power required by each stamp 
separately and multiply by a factor; this factor 1s for two 
stamps 0-84, for three 0-7, for four 0-58 and for five 0-47. 


“Quality of Service Awards suggested for Public Utility 
Companies.— Maintaining that in the cause of national pro- 
gress all public service companies should be rewarded by the 
State in accordance with their degree of efficiency of service, 
it was suggested recently, in a Paper read before the National 
Municipal League ‘in Los Angeles (U.S.A.), that the “merit 
system” might be suitably applied to this end. This 
system, which originated in America, and has since been 
applied to raise the efficiency of industrial departments both 
in America and in Europe. 1s based on credit marks, which 
are given according to the effectiveness of the work. As 
applied to public services, it was suggested that an award of 
74 per cent. on their total invested capital should be given to 
any company that offered " perfect " service. There should be 
a 4 per cent. reduction of this award for every 10 per cent. below 
this. In the case of railways, five departmental divisions were 
suggested, to be again subdivided by a schedule of various 
operation values. As an example of such a system adapted 
to a tramway service, the following suggested divisions,with 
their values, were offered : Operation and management. 40 per 
cent.; maintenance of plant against depreciation and obso- 
lescence, 20 per cent. ; economy and efficiency of management, 
15 per cent. ; safety and comfort of travelling public and of 
citizens, 15 per cent. ; accuracy and publicity of accounts and 
system in preserving the funds intact, 10 per cent. Each of pioneers of the cas 
these would in their turn be provided with a schedule of Wilkins was born at Hampstead, cae Ries prd 
"operation values." The author of the Paper in which this and was therefore in his 87th year. While yet ats 


Scheme was set forth considered that two-fifths at least of the 
award made should be distributed among the employés, upon 
whose co-operation the success of the scheme wou!d in a 
great part depend. 

Traffic Speed of Electric Vans.—In a recent Paper on 
" Electric Vehicles," Mr. P. Thompson remarks that, paradoxical 
though it may seem, an electric van of moderate speed capacity 
will move faster in city use and where stops are frequent than 
wil! the higher speed petrol van. This Paper, of which the 
“ Electrical World " gives an abstract, records practical tests 
by which it was proved that an electric vehicle showed a 10 per 
cent. greater average speed among traffic over that of a 
petrol vehicle geared 50 per cent. higher. Data on the operat- 
ing costs of motor vans in several similar businesses disclosed 
the fact that after a period of four years the average cost per 
mile for maintenance had, in the case of an electric van, only 
increased 134 per cent., while that of a petrol van increased 
362 per cent. for the same period ; and, further, that at the end 
of this period the maintenance costs for the electric van had. 
amounted to less than half those of the petrol vehicle. These 


and 69 electric vans from the records, not of the makers, but 
of drivers, and included battery renewals and tyres. The 
explanation of this disparity is found in the simplicity of con- 
struction of electric vans as compared with that of the petrol 
type; also in the fact that the characteristics of an electric 
motor cause it to be far less affected by rough or unskilled 
driving than the petrol motor. The electric van for this reason 
is seldom out of service for any length of time. Less than 10 
active manufacturers of the electric van are marketing over 


use in the United States in competit:on with over 300 manufac- 
turers of the petrol type. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Prof. G. W. O. Howe contributes an article '* On the Transmission 
of Electromagnetic Waves Through and Around the Earth" 
(p. 484). 

We publish an abstract of a Paper on ‘* The Economic Aspects of 
Electric Traction and its Advantages over Steam ”’ (p. 478). 

A Paper by Mr. Renzo Norsa on *' Investment Ratio and Operating: 
Ratio " is given on p. 481. 

We give an account of “‘ The Split Phase Locomotive " due to. 
Mr. E. F. W. Alexanderson (p. 482). 

Some figures regarding '' The Economics of German Electricity 
Works " are given by Mr. G. Siegel on p. 486. 

** The Testing of Cables ” is dealt with by Dr. M. Klein on p. 488. 


We give an abstract of a Paper by Mr. H. C. Gunton on "' The 
Employment of Power in H.M. Post Office." This was read before 
the Institution of Electrical Engineers on Thursday. Dezember 18th. 
An account of the discussion which took place on that occasion is 
also given (p. 494). 

We continue our description of the exhibits at the Physical Society 
exhibition (p. 500}. 

Private Bill Legislation, —Some information is given regarding 
the power sought in private bills for which petitions have been 


lodged (p. 509). 

Companies Meetings and Reports.—Meetings of the British 
Columbia Electric Railway Co. and the Clevedon, Portishead & 
District Electric Supply Co. are reported, and the directors report 
of the City of Oxford & District Tramways Co, is abstracted (p. 509). 


OBITUARY. 


Jous WALKER WILKINS.—There passed away at Kingston-on- 


Thames on Thursday, the 18th inst., one of the few us 
world's telegraphic enterprise. Mr. John Walker 


observations were based on data obtained in regard to 54 petrol. 


20 per cent. of the total number of the commercial vehicles in 
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his father (a contractor) in his spare time, and at 13 was an accom- 
plished draughtsman. He subsequently went through a course of 
training at Cubitt's, the emiment London builders, and later qualified 
for the profession of a civil engineer, and was engaged for a time 
assisting Mr. Payne, C.E., of Westminster, on parliamentary railway 
schemes. A remarkable ‘predilection for zlectricity, however, soon 
brought him into prominent notice in another direction, with the 
result that while still in his teens he became associated with Mr. 
William Fothergill Cooke (of Cooke and Wheatstone fame) in the 
erection of railway telegraphs. In a very short time he was appointed 
resident superintendent of the Northampton and Peterborough 
telegraphs—the first appointment of the kind on any railway in the 
world. This was in July, 1845, so that Mr. Wilkins was then only 
I8 years of age. A few months later he became general superintendent 
of all the lines that had been erected from Hull to Fleetwood and 
from Rugby to Newcastle, as well as of the extension that was being 
rapidly pushed on towards Berwick-on-Tweed. On completion of 
the lines from Rugby to London in 1846, connecting the metropolis 
with the rest of England, he took entire charge of the line as well as 
of the temporary terminus in Seymour-street, Euston-square, 
London. In that year the Queen's speech on the opening of Parlia- 
ment was for the first time telegraphed to about a dozen towns in the 
Midlands and North of England for publication in the local evening 
papers. 

It is, however, in the region of wireless telegraphy by induction 
that Mr. Wilkins’ early work has paramount interest. An account 
of his researches and experiments in that direction, when only 2 
years of age (in 1845-6), was published in the * Mining Journal” 
long ago as March 31, 1849. This has been referred to by Mr. J. J. 
Fahie in his; History of Wireless Telegraphy " published in 1899, 
and has been published in the biographical sketch of Mr. Wilkins’ 
career in "*'lhe Electrician" Handbook” during a course. of 
years In his experiments. Mr. Wilkins obtained signals. between 
lengths of elevated wires about 120 ft. apart, which led him " to 
draw attention to a principle upon which telegraphic communic ation 
may be obtained’ between England and France without wires” 
probably the earliest recorded prophesy founded on ascertained 
facts as to the possibilities of wireless telegraphy. His work was not, 
moreover, without some direct benefit to telegraphy. as Mr. Wilkins 
invented, in connection with his wireless apparatus, a delicate form 
of detector or galvanometer or relay, identical in principle with Lord 
Kelvin's apparatus for long cable working. There have been many 
subsequent applications of the principle, of which Lord Kelvin's 
was one, but Mr. Fahie credits Mr. Wilkins with being the first to put 
it into practice. This he did in America in 1851, when he went to 
that country to assist Henry O Reilly, of New York, who had a 
concession from the patentees of the Morse system for the erection of 
telegraphs at a royalty per mile. The relay was ultimately put 
aside and forgotten, only to be brought forward by a Mr. Weston, 43 
years later, as an original invention. - In 1853 Mr. Wilkins took out 
two English patents, one for improvements in electric telegraphs 
and the other for improvements in obtaining power by electro- 
magnetism. 

Mr. O'Reilly soon became involved in disputes with the patentees 
of the Morse system, which brought the works to an abrupt standstill, 
and Mr. Wilkins, loath to return to England and to the original 
Electric Telegraph Company whose services he had left for what 
appeared to be a very tempting opportunity. reverted to the pro- 
fession of civil engineering, transferring his services to the con- 
tractors for the Ohio and Mississippi Railroad, and later—from the 
end of 1852—was engaged over a good part of Europe on railroad 
construction for the late Thomas Brassey. In [873 he became 

resident engineer to the contractors for the Cuxhaven Docks. Mr. 

Wilkins paid a second visit to America in 1874, and for four years was 
chiefly occupied in prospecting silver mines. Returning to England 
in 1878. he soon after became associated with Sir Henry Doulton 
at Lambeth in a general consultative capacity, visiting many 
countries in Europe and South America in the London firm's interest. 
In spite of his great age. so active were his mental powers, and so 
keen was his interest in scientific research, that for some time prior 
to his demise he had been occupied in expe rimenting on the utilisation 
of so-called waste products with a view to producing an improved 
material for the manufacture of electric insulators. 

For many years Mr. Wilkins was a frequent contributor to technical 
publications, including THE ELECTRICIAN, the " Engineer " and the 
“ English Mechanic," and the range covered by his articles, &c., 
was very wide. 


B. W. Bayuiss —We regret to record the death on the 15th inst.. 
at Buenos Aires. of Mr. Burdett Wyke Bayliss, M.L E.E., the United 
Rive Plate Telephone Co.'s traffic superintendent, Mr. Bavliss was 
anly 36 vears of age. and his death was due to ty phoid fever. 


PERSONAL. 


We are informed that Mr. C. Turnbull, M.I.E.E., borough electrical 
engineer of Tynemouth, underwent an operation for appendicitis 
last weck. This operation we are glad to learn was in every way 
successful and Mr. Turnbull is now making excellent progress 
towards recovery. 


APPOINTMENTS VACANT. 


A headmaster is required for the Technical and Science School. 
Storey Institute, Lancaster. Salary £230, rising to £250 per annum. 
Forms of application and particulars from the Secretary for Educa- 
tion, Town Hall, Lancaster. See an advertisement. 

A master is wanted in the electrical engineering department of 
the Polytechnic (Regent-street, London, W.) for day work and two 
or three evenings a week. Salary from £150 to £200. according to 
experience. Applications to the Director of Education. See an 
advertisement. 


An assistant engineer is required for the Government Electric 
Light Department. Southern Nigeria. Salary £300 a year, rising by 
£10 annually to £350, with free single quarters or allowance for rent. 
Applications to Messrs. Preece, Cardew & Snell, 8, Queen Anne's 
Gate. Westminster. S.W. See an advertisement. 

A large manufacturing firm advertise for an assistant engineer in 
their design department. 

A test room assistant is required for cable aes POEY in Lancashire. 
See advertisement. 

An! engineer is 
electric lighting company running an installation department. 
advertisement. 


wanted to take charge of lighting branch of an 
Nee 


A senior lecturer in engineering is required for Rutherford Muni- 
cipal Technical College, Neweastle-on-Tyne. Commencing salary 


£200, Applications by Dec. 31. Forms of application from the : 
Secretary, Education Office. SOLER ETHIE: road, - Newcastle-on- 
Tyne, 


A lecturer in physics is required at' the University of Liverpool. 
Salary £300. Applications by Jan. 1 to the Registrar, from whom 

particulars can be obtained. | 

A firm advertise for energetic telephone engineers for work on 
automatic and manual exchange equipment. 

Swindon Corporation require an electrical engineer. Salary £129. 
rising to £180 perannum, Forms of application | from the Town Clerk 
to whom tenders by Dec. 27. 


INSTITUTIONS AND SOCIETIES. 


Birmingham Section of the Institution of Electrical Engineers’ 
Annual Dinner.—The members of the Institution in the Midlands 
have foregathered around the festive board in Birmingham for 
the second time in 1913, on Friday last, under the hammer of 
Mr. A. M. Tavlor. chairman of the local section. The president. Mr. 
W. Duddell, F.R.S.. and a number of members of council. including 
Mr. H. Hirst, Mr. J. F. C. Snell. Mr. R. K. Morcom and Mr. A. B. 
Anderson, were present. The Lord Mayor of Birmingham (Lieut.- 
Col, E. Martineau) was among the guests, and the company also 
included Mr. R. A. Chattock, Dr. A. H. Railing, Mr. M. Railing. Mr. 
W. B. Woodhouse (chairman of the Yorkshire Local Section). Mr. 
P. F. Rowell (secretary) and Mr. J. D. Morgan (hon. sec. of the 
Birmingham Local Section). 

After the loval toasts had been honoured, the Cu AIRMAN, in proposing 
“The Institution," commented upon the great extension of the dut 
of the electrical engineer, and of the services which he was now renderine 
to civilisation in almost every walk of life. 

Mr. W. D'ppELL, in response, expressed pleasure at the large number 
present and at the flourishing condition of the section. He further 
remarked upon the need for cheapening the cost of electric power—its 

reduction to the Ferranti tigure, as he put it—in order that this country 
might compete with nations which were utilising hydro-electric energy. 
particularly for th» electro-chemical and clectro-metallurgical industries 
By the concentration of power sources it would be possible to lower m 
cost of energy to that which obtains with hydro-clectric plants. Mr. 
Duddell also called attention to the increasing interest in main- -line 
electrification, and to the fact that the Institution had obtained 8 
number of valuable Pape rs on the various aspects of the problem, ant 
that these would be given carly in the new vear. 

The toast of the © Birmingham Local Section © was proposed by Mr. 
J. F. E. Serr (vice-president of the Institution) in a speech which e 
both reminiscent and prophetic. In the latter vein. Mr. Snell looked 
forward to the 120.000 kw. power house as a common object in the near 
future, 

In reply, Dr. A. H. Ratio made a humorous speech, from which we 


gheit 
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Watson, with the B.E.A.M.A. representative of the Dynamo, Motor 
and Switchgear Sections. Commercial Sub-committee: Messrs. R. A. 
Chattock, F. Ayton, F. E. Gripper, E. S. Shrapnell-Smith, A. H. 
Seabrook, A. C. Cramb, H. Faraday Proctor, W. S. Naylor, J. F. 
Monnot, W. R. Rawlings and J. S. Highfield, the last having been 
just elected to represent the Incorporated Association of Electric 
Power Companies. The following matters were referred to the 
Technical Sub-committee: (1) Arrangements to recommend for 
charging batteries; (2) to decide upon the most suitable sizes of a 
line of charging outfits (a) for direct-current systems, (5) for alter- 
nating-current systems; (3) instructions for charging batteries ; 
(4) rules for use in maintenance of electric vehicles ; (5) standard 
ratings for motors; (6) standard battery voltages; (7) standard 
ratings for commercial vehicles; (8) wiring details; (9) standard 
charging plug and receptacle; (10) standard battery units; and 
(11) electric lighting on vehicles. To the Commercial Sub-com- 
mittee the following matters were referred: (1) The drafting of a 
circular letter to electric supply undertakings re provision of charging 
facilities, tariffs, publicity. &c.; (2) insurance rates; (3) parades 
and exhibitions; (4) to collate information and publish same; (5) 
taxation matters; (6) issue of maps and lists giving information re 
charging stations; (7) preparation and publication of publicity 
matter and advertising. As to the standardisation of the charging 
plug and receptacle, the secretary reported that he was still waiting 
for the drawings promised by the American Association. As it 
would be an advantage in the future if the standard plug and re- 
ceptacle could be made an international one, the secretary was 
directed to get into touch with the German and French Institutions 
of Electrical Engincers in order to ascertain whether such a proposal 


would have their support. 

British Electrical and Allied Manufacturers’ Association.— At the 
council meeting of this Association on the 18th inst. Messrs. Fraser & 
Chalmers, Johnson & Phillips. Thomas Kesnor & Co. and the Record 
Electrical Co. were elected members of the Association. 


Crystal Palace School of Practical Engineering.— The 123rd award 
of certificates took place at this school last Friday, Sir David Burnett 
officiating. Mr. J. W. Wilson. the principal, in introducing Sir David, 
referred to the saving of the Crystal Palace for the nation, 
in which Sir David had taken such a large part. Sir David Burnett, 
in presenting the various awards, congratulated the School on its 
past achievements and upon the satisfactory report by the examiners 
for the last session. The ‘‘ Wilson Premium,” for the best Paper 
read before the Crystal Palace Engineering Society, was awarded to 
Mr. R. H. Cunningham for his Paper on “ Irrigation in India." 

Manchester  Electro-Harmonie  Society.— The third concert 
organised by this society was held at the Albion Hotel, Manchester, 
last Friday. An excellent programme had been arranged. and the: 
evening proved to be very enjoyable. The artistes included Mme. 
Annie Walter, Mr. Harry Mortimer, Mr. Seth Lancaster, Mr. Chas. 
Kelly, Mr. Foden Williams and Mr. H. M. P. Martin. We are glad 
to hear that the society's membership is gradually increasing, as the 
concerts given are well worthy of the patronage of all those engaged ! 
in the electrical profession. New members will be heartily wel- 
comed, and should communicate with Mr. J. Hill, 24, Brazennose- 


street. Manchester. 
———SÉ 
| 
ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION. 


Meetings at Albemarle-street, Piccadilly, W. 
to a juvenile auditory on “ A Voyage in Space, 


Turner, F.R.S. 


SATURDAY, Dec. 27th. — . UU ieee eee ts 
3 p.m. ' Lecture I.: “ The Starting Point— Jur Earth. 


TUESDAY, Dec. 30th. s 
J p.m. Lecture IL. : © The Start through the Air. 


THURSDAY, Jan. 1st, 1914. l | 
3 pm. Lecture LL. : ** Journeying by Telescope. 


SATURDAY, JAM e: * Visits to the Moon and Planets.” 


gathered that the members of the Local Section had been invited to form 
the nucleus of the dinner. He thought, however, that the dinner had 
been successfully disposed of and the nucleus remained. 

Mr. R. A. CHATTOCK, in proposing the health of * The Visitors," took 
the opportunity to follow up the remarks of previous speakers on the 
subject of cheap electric power generated in large centralised stations. 
He thought the time was ripe for the establishment of a national electric 
power supply. We had at hand the elements out of which such a pro- 
posal could be given practical shape. The fact that the railway com- 
panies were considering main-line electrification would assist the estab- 
lishment of such a national electric supply. It would be possible to 
arrange for a similarity of prices in districts which required a similar 
class of supply. He thought manufacturers might contribute to this end 
as well as the supply engineers. While on his feet Mr. Chattock also took 
advantage of the opportunity to refer specifically to the electric vehicle, 
‘and the prospects of its immediate development in this country. The 
I.M.E.A. Electric Vehicle Committee was working with a view to sys- 
tematising electric battery vehicle traction. Considerable stimulus to 
this work was to be found in the fact that each vehicle had an earning 
power of from £40 to £80 per annum as a consumer of electrical energy. 
The electric 'bus and the electric van and lorry would be able to demon- 
strate their vast economy over petrol and steam vehicles. He con- 
sidered this class of service was likely to be of greater value to the central 
station engineer even than the domestic supply which was now being 
developed. The charging of vehicles could be undertaken without any 
extension of the mains. It could be done at the electricity station or 
sub-station at a time when energy was not required for other purposes, 
and could be supplied at a low rate. 

The Lorp Mayor or BIRMINGHAM suitably replied, and the toast list 
was brought to a conclusion by Mr. Maurice SoLoMoN, who ably per- 
formed his annual function of calling upon the company to drink the 
hah of '* The Chairman.” He did this in his characteristic humorous 
style. 

After a short interval a musical entertainment was provided, in which 
Messrs. J. Woodward, W. E. Warrilow and Greatrex Newman took part. 


International Engineering Congress, 1915.—In connection with 
the Panama-Pacific International Exposition in San Francisco in 
1915, there will be an international Engineering Congress, in which 
engineers throughout the world, representing all branches of the 
profession, are invited to participate. "This congress will hold its ses- 
sions during the week Sept. 20 to 25, 1915, and it is proposed to divide 
the general field to be covered into ten groups or branches, together 
with a special section for the Panama Canal. Each of these will be 

resided over by a chairman eminent in that particular branch, and 
will publish all the Papers read before it in one volume. The various 
branches have been decided on as follows: Section (1) The Panama 
Canal; (2) Waterways and Irrigation; (3) Railways; (4) Muni- 
cipal Engineering; (5) Materials of Engineering Construction ; (6) 
Mechanical Engineering; (7) Electrical Engineering ; (8) Mining 
Engineering and, Metallurgy; (9) Naval Architecture and. Marine 
Engineering ; (10) Military Engineering; (11) Miscellaneous. 

Institute of Radio Engineers (New York).—The December mect- 
ing of this Institute was held at Columbia University, New York, on 
the 3rd inst. Mr. Marriott opened the meeting with a brief address 
concerning the arrangements which had been made for the transmis- 
sion of signals of various wave-lengths for the calibration of the radio 
receiving stations in the vicinity of New York. The Paper of the 
evening, on “ Dielectric Hysteresis at Radio Frequencies,” was then 
presented by Mr. E. F. W. Alexanderson. The novelty of the design 
is a 100 k.v. 100,000-cycle transformer, and the difficulties encoun- 
tered in its construction and use, as well as the data regarding losses 
of various diclectrics at a number of voltages and high frequencies, 
proved to be of great interest to the members. A discussion followed, 
when a number of the insulation problems peculiar to radio engineer- 
ing were considered. 

Electric Vehicle Committee.— The third meeting of this Committee 
waa held at the Institution of Electrical Engineers on December 11, 
1913. A letter was read from the secretary of Sir Edward Henry, 
the Chief Commissioner of Police, regretting that Sir Edward was 
unable to accept the invitation of the Committee to become a 
member of it on account of his position as Commissioner of Police. 
and the policy which he had always followed of not associating 
himself with any society having a bearing on his official position. 
He expressed his keen interest in the great developments which were 


taking place in electrical propulsion, and realised that we were on 
A letter was read from 


Six lectures adapted 
" by Prof. H. H.. 


the eve of important changes in this respect. 

the Incorporated Motor Users’ Association asking that they might 3 pan. Lecture IV.: 

be represented on the Committee. The secretary had communicated TUESDAY, Jan. 6th. , "e" 
with each member of the Committee after reccipt of this letter, and, 3pm. Lecture V.: * Our Sun. 
finding that the members were unanimous, had invited the Associa- THURSDAY, Jan. 8th. | ie 
tion to nominate a representative, and they had a ppointed Mr. pou. Lecture Y L: " The Stars. 


E. S. Shrapnell-Smith, the treasurer of the Association, for this 
purpose. The sub-committees were appointed as follows: Technical 
Sub-committee: Messrs. R. A. Chattock, F. Ayton, J. E. Edgcome, 
R. E. Mossay, E. S. Jacob, Conway Jenkins, J. Christie and W. H. L. 


Ie SOCIETY. Pes 
Harwoxre Soui London, W.C- 


FRIDAY, Jan. 2nd. : 
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THE ECONOMIC ASPECTS OF ELECTRIC TRACTION 
AND ITS ADVANTAGES OVER STEAM.* 


BY L. CALISCH. 


It is the object of this Paper to deal with the economic advantages 
and financial results obtained on suburban railways by the use of 
electric traction, and to refer briefly to main line electrification. The 
greatest advantage possessed by electric traction is the possibility 
of employing a high acceleration. The usual acceleration is 1:0 to 
1:5 miles per hour per second, while with steam traction about 
0-3 to 0-5 miles per hour peusecond can only be made. The higher 
acceleration attained is generally accompanied by a greater retarda- 
tion, and the combined result of high acceleration and retardation is 
that a train making frequent stops can be operated at a much higher 
average speed, although the maximum speed attained need not be 
greater, with a consequent reduction in journey time. On all rail- 
ways where electric traction has been introduced the schedule 
speed— that is, the overall speed including station stops—has been 
increased from 25 to 50 per cent. In order to illustrate this point 
I have taken the following tables from the 1912 report on London 
traffic. 


Table I.—District Railway. 


No. of trains 
one way only. 


: : Increase. 
Section of line. ————— —— 
1904, 1910, | Percent. 
| steam. electric. | 
Ealing Broadway to Acton Town ... 47 113. > 140 
Richmond to Turnham Green ...... 27 44 | 63 
Hammersmith to Earl's Court......... 107 239 123 
Putney Bridge to Earl's Court ...... 97 258 166 
Ear!’s Court to South Kensington ... 172 314 82.5 
South Kensington to Mansion House| 269 478 18 


| 1904, steam. 1910, electric. 
Between the following places | A Non- 
| Stopping : 
snd cnc City: t Minutes. train stopping 
; 
| i minutes; minutes. 
Ealing Broadway ..................... | 48 38 32 
Richmond .........eeeerenree | 51 39 36 
Hammersmith .......................- 33 ' 24 20 
Wimbledon............... ccce | 48 37 33 
Putney Bridge ........................ 36 l 26 22 
Inner Circle (all round) ............... | 70 | 50 us 
East Ham... | 35 27 23 


The following figures have been compiled showing the increase in 
s chedule speed obtained on some of the electrified railways :— 


Table III. u 
Average! Schedule speed 

distance in M.P.H. Increase 
Railway. between DUE ae per 
| stops in Elec- cent. 

miles. Steam. tric. 

Lancashire & Yorkshire ............ 1:32 20-0 30-0 50-0 
L.B. & S.C. (Lond. Bridge-Victoria)| 0-87 14-8 21:6 46-0 
L.B. & S.C. (Vict.-Crystal Palace), 1:08 16-5 20-8 34:5 
Inner Circle J................ een 0-483 11:2 15-7 40-0 
North-Eastern ................ eee 1:13 16-7 20-0 19-7 
Manhattan Elevated  ............... 0-33 11:5 15:8 37-0 
Mersey |... nennen tnnt 0-715 15-0 | 19-9 27:5 


The principal advantages of electric traction for suburban services 
are briefly as follows: (1) High acceleration and retardation. and 
consequently a high schedule speed; (2) more frequent service ; 
(3) increased terminal accommodation 3 (4) increased earning 
capacity; (5) greater flexibility in making up trains; _ and (6) 
economies due to a cheap supply of electrical energy. Up to the 
present, electrification has been resorted to in order to regain traffic 
lost through motor and tramway competition, to improve local 
conditions of a line, such as working over heavy gradients or through 
tunnels, and to increase the capacity where traffic has become con- 
gested. Very often electrification will increase the capacity of the 
lines to such an extent that it will be unnecessary to carry out 
enlargements and track widenings. which as a rule are far more 


* Abstract of a Paper read before the Railway Students’ Association 
of the London School of Economics. 


expensive than electrification. An important question that now 
arises is whether railways should seek to retain their short-distance 
traffic. There is little doubt that, when all expenses are considered, 
traffic within 6 to 10 miles of large cities is not a profitable source of 
income, and of late it has become more and more unprofitable 
through the great loss in passengers on account of severe com- 
petition and the drastic reductions in fares and season-ticket rates 
that have had to be made. Moreover, most of our railways were 
never laid out to cater for suburban traffic, which has grown up in a 
haphazard way and expanded into an enormous service, congesting 
most of the large terminal stations during the morning and evening 
hours, and thus preventing the companies from running remunera- 
tive long-distance passenger and goods trains during those hours. 
It is chiefly the great increase in suburban traffic which has neces. 
sitated the widening of tracks, rebuilding of termini, the provision 
of much more rolling stock and other costly improvements, the full 
use of which is restricted to peak hours. In consequence, this class 
of traffic hardly pays its way, and if the capital charges, rents and 
rates were taken into consideration there would be found to be a 
distinct loss. It is hardly realised what a great number of trains 
are engaged in suburban traffic, and I herewith produce a table taken 
from the 1912 report of London traffic. T have worked out the per- 

centage of suburban trains in relation to the total number of trains 

handled, and find that even at Euston about 39 per cent. of the total 

trains entering that terminus cater for suburban traffic. The same 

report contains some interesting figures, and from these it will be 

scen that out of a total of 10,432,581 passengers who entered London 

from the suburban districts in October, 1911, 8,391,379, or 80-44 per 

cent., came from distances not exceeding 10 miles from Charing 

Cross, 9-80 per cent. came from distance between 10 and 12 miles, 

and 9-76 per cent. from distances between 12 and 30 miles. Only 

about 20 per cent. of the total amount between the suburbs and 

London may, therefore, be considered as long-distance traffic, which 

is & valuable and much more profitable business. 


Table IV.—Nwumber of Trains to each Terminus on an Ordinary Week- 
day in December, 1911. 


| Sub. Oth ! Total | Percentage 
. Terminus. | urban trai er | No. of | of suburban 
| trains, | ‘Te. | trains. trains. 
Liverpool.street ............... 425 38  , 463 92-0 
Victoria ecisiosveriu sie nen tnes ^— 403 58 461 874 
Waterloo ................eeesese ' 979 54 333 83-1 
London Bridge .................. ^ 297 34 | 331 89-6 
Charing Cross .................. 165 35 200 , 825 
Paddington and Bishop's.rd. ` 60 | 82 142 42:2 
Cannon-.street ..............-... ' 116 4 | 120 96-6 
King's Cross ..................... 71 5. A | H8 65-2 
Euston Ac 38 6 — 98 38-8 
Holborn Viaduct ............... 67 ll . 358 86-0 
St. Pancras .................... ! 38 ° 37 | 75 | 50-6 
Marylebone .................0... ' 53 i2 72 , 3736 


The number of suburban trains in the above table includes all 
trains starting within 20 miles of the London terminus, and other 
trains which stop to take up passengers at three or more stations 
within 20 miles of the London terminus. 

It does not seem at present an economic proposition to leave the 
enormous capital spent on suburban railways within 10 miles of 
Charing Cross unproductive, and the cost of electrification will only 
represent a very small proportion of the total capital already spent 
on such lines ; consequently, as an economic proposition, electrifica- 
tion has much to commend itself, since it enormously increases the 
earning power of such lines. Furthermore, by providing a mor 
frequent and speedy service throughout the day, it will greatly foster 
the all-day traffic, a much more remunerative item than the rush 
traffic, usually the least profitable part of the business, since the 
standing charges and terminal expenses (interest, rates, &c., on 
costly sites and buildings) are more casily charged on ordinary long- 
distance fares than on suburban cheap tickets and season fares, 
owing to the relatively and absolutely smaller returns per fare from 
the latter. In the case of long-distance residential traffic it 18 
obvious that, in order to develop a district, a frequent pleco 
throughout the day is required; this, of course, favours anne 
traction, because the load on the power station supplying iir Hi 
a frequent service of trains is much more steady than for an ERE 
quent service, and the operating expenses are thereby considera : 
reduced. The power house sub-stations, transmission lines, "i 
head trolley or third rail form by far the largest portion © usd 
standing capital charges due to conversion, and in order to [^ all 
these extra charges it is necessary to utilise the equipment "m ie 
as possible. The power consumption being practically pop if 
to the number of coaches run, a frequent service of light trains a 
more economical way of handling the traffic than an infreque 
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‘service of heavy trains. Among the advantages of a frequent 
‘service are :— 
(1) It tends to distribute the flow of traffic, (2) it creates new 
‘traffic and attracts passengers from other transportation companies 
providing a less frequent service, and (3) public time-tables can be 
-abolished, which is a great convenience from the public point of view. 
The capital cost and operating expenses of the electrification scheme 
-can be very closely estimated ; the most serious difficulty is to gauge 
the increase in receipts that would ensue from improved travelling 
facilities. Experience has proved that the amount of traffic depends 
largely upon the facilities given to the public, and that it is quite 
possible to create traffic in addition to providing for that already 
existing. Good train services have a powerful effect in promoting 
the development of residential districts, as can be seen at Wimbledon 
and Golders’ Green. It is the duty of a railway company to attract 
a3 many passengers as possible by offering them a high class of trans- 
portation. In practically every case the increase in passenger 
traffic on electrified lines has exceeded first expectations. The 
London, Brighton & South Coast Railway regained during the first 
year of electric operation on their South London line the whole of the 
traffic, amounting to about 8,000,000 passengers per annum, which 


Service; while on the District Railway 54 locomotives and 395 
coaches were replaced.by 206 motor cars and 218 trailers, although 
the train mileage has been increased some 176 per cent. On the 
New York Central the cost of repairs per locomotive-mile amounted 
to 3-88d. in 1911 for steam and 1-59d. for the electric locomotives, 
a saving of about 58 per cent. On the Pennsylvania Railway 
repairs and maintenance of locomotives amounted (per locomotive- 
mile) to 2-95d. for the electric locomotives and 4-41d. for the steam 
locomotives in the New Jersey division, and 5-5d. for steam 
locomotives over the whole Pennsylvania system. The &verage 
number of miles run per annum by a steam locomotive in this 
country amounts to about 20,000, whereas an electric locomotive 
or motor car will run from 50,000 to 60,000 miles per annum. This 
is, of course, due to the fact that much less time is spent in repairs 
and inspection, no time, wasted in getting up steam and taking in 
coal and water. Greater locomotive and car-mileage per day raises 
the value of railway investments in rolling stock and tracks. Having 
briefly indicated where savings can be effected, it will be of interest 
to analyse the overall financial results obtained on some of the 
electrified railways :— 

Table V.— District Railway. 


—N—— e: 
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they had lost between the years 1902 and 1909. The capital expen- | ^" > ; 

diture involved is without doubt the chief hindrance to the imme- Year 1904, Year 1912, Increase 
diate general introduction of electric traction, railway companies T bai io of electric d cg 
being naturally somewhat reluctant at the present time, owing to sees operation. cay 
the financial difficulties, to spend large sums of money. The cost NN MERERI | ric B 
depends mainly on (1) density of traftic to be handled, (2) length of | Gross earnings .................. | £410,189 £690,910 + 68-4 
route and tracks to be electrified, (3) schedule speed, distance | Passenger receipts | ............ 366,392 .602,070 |+ 782 
between stops, grades and weight of trains to be hauled, and (4) Number of passengers ......... | 50,331,397 86,003,149 i+ 71-0 
the system employed. These points settled, the total cost can be | Total working expenses | ...... | £229,368 £290,061 + 26-5 
-estimated closely. The chief items making up the total capital cost Bo Pear eine 55-8 42.0 — 198 


of a scheme are (a) cost of power house, (b) transmission system, 
including sub-stations, (c) the overhead wire or third rail, and (d) 
the electrical equipment on the trains. Figures relating to the 
‘capital cost of schemes are, as a rule, not much value unless we are 
fully conversant with the exact local conditions of the lines they 
refer to; but figures that are very instructive are the annual capital 
charges per train-mile. Taking interest at 4 per cent., the capital 


charges on some of the electrified lines are as follows :— T 

Lancashire & Yorkshire ............ 2d.. excluding rolling stock and 

i 2:5d., including rolling stock. 
Mersey Railway ................. .... 43d. for the complete electrifica- 

tion scheme. 

North-Eastern ........................ 1-93d., not including power house. 
South London Line of L.B. & S.C. 5d., not including power house. 
District Railway ..................... 4-5d., not including power house. 


It appears, therefore, that the capital charges vary enormously ; 
but this, again, may be on account of several costly alterations being 
included in the capital cost of the electrification. 

It is difficult to compare operating costs per train-mile or ton-mile 
before and after electrification, as the substitution of electric traction 
alters the average weight and speed of trains. The schedule speed 
of an electric train is much higher than that of a steam train, and, of 

course, higher schedule speeds cannot be obtained for nothing, either 

by steam or electricity. "When electric traction is introduced on a. 
.steam railway the train mileage is, as a rule, enormously increased, 
so that the total cost of operation is generally somewhat higher, 
although there is a great reduction in the average operating costs 
per train-mile. The better the service and the greater the improve- 
ment over the steam service the higher is the capital cost and operat- 
ing expenses. Sufficient statistics are now available to prove that 
with electric traction a considerable saving can be effected in fuel 
costs, oil, water, wages of drivers and repairs and maintenance of 
rolling stock. Economy of coal cannot be obtained in locomotive 
practice because (1) the load factor of a steam locomotive is low, (2) 
the limitations imposed on account of constructional gauges prevent 
the use of condensing plant and economisers, such as are used in 
central power stations. 

I should like to point out one very important fact which has not 
been sufficiently emphasised, and that is, with electric traction, 
the exact performances and condition of locomotives and motor cars 
and all elements of the system are known at all moments. With 
steam operation no one has any clear knowledge of the conditions 
of the moment, such as whether the locomotive is efficiently loaded 
-or working as economically as possible, and one can only ascertain 
these conditions by elaborate tests, which are seldom made. Thus 
the exact directions in which economies can be expected to be 
effected are more easily ascertained, and responsibilities for expense 
are more readily fixed under electrical working. One economy 18 
shown by this illustration: On the Mersey Railway 24 motor cars 
and 33 trailers having 3,156 seats have replaced 18 locomotives and 
‘96 coaches with 4,280 seats, notwithstanding the greatly increased 


Passenger train-miles (total, 


a 


on District Railway)  ...... | 1,475,958 4,080,358 +176-0 
Average receipts per passenger | 1-75d. 1-82d. + 0-044. 
Net revenue ................ eese | £180,821 £400,849 + 121-8 
Total working expenses per 
train-mile.......... escis. | — 35-64. 18-6d. — 4TT 
| Per train mile, | Per train mile, | Decrease 
—— | steam, 1904. | electric, 1912. | per cent. 
Way and works... | 3-29d. 287d. | 12-7 
Locomotive power or electric 
train working .................. (8-30 5°74 
Rolling stock, repairs and, 10-42d. 782d. 25:0 
renewals ...... eee reeres 9-12 2-08 
Traffic expenses .................. | 8-97d. 2-78d. 89-0 
General charges .................. 2:97d 1-32d. 55-0 
Total working expenses . 35-6d. 18-6d. | 46-0 
Capital cost of electrification (excluding Lot's.road 
pöwer house). TEN £1,850,000 
Interest at 4 per cent. on capital cost per 
inb E E T T N T £74,000 
Annual power house charges ..................... 34,300 
Total capital charges due to electrification ... £108,300 
Net revenue in 1912 after deducting capital charges .. 292,549 
Net revenue in 1904... s eese nde eno trao rhe ee E YAP PNE 180,821 
Increase per cent. ........... eene eee nennen 61-8 
Table VI.— District Railway, č — —— — 
m m 1903, steam 1912, electric | Increase 
TIRE | operation. operation. per cent. 
Total capital expended......... | £10,012,997  ; £12,648.374 26-3 
Revenue . 4554 arare era annia | £107,883 £300,549 73.7 
Interest on capital. per cent... 1-67 | 2-9 Tio wes 


 Lotsa t revenue. All 
Lot's-road power house charges deducted from net 1 
the eiccoin DEURS have been obtained by analysing the half 


lit ee Fr ven ab the 
,—North-Eastern.—T'he following igures were git 
Tape Half-yearly Meeting in February, 1906 :— 


E mE Half-year Half-year_ " 
ending 1903, ending 1905, ddp 
steam electric per cent. 
operation. operation: _ 
m £129,000 151,000 17-0 
ÍIngB ..c ento £129,000 £1 l, LB 
Bonne Meade £42,761 a P 9 5 
unning COSS |... rernm n S | 
Costa per train-mile ..........-- 14-5d. en 945 
sts $ || 2,844,000 SUI qs 
Passengers carried...........«- 2001939 2103,2 
2 


Net revenue «et 
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. The cost of electrification has been given at £244,000. Interest 
at 4 per cent. is £4,880 per half-year. 


Net revenue for half year under steam ..................... £86,239 
Net revenue for half-year under electric working after 
taking care of capital charges at 4 per cent. ............ 98,341 


Increase, 14 per cent. 


Table VIII.— Mersey Railway. 


Half-year Half-year I 
—— ended 1902 — ended 1912 Stet 
(steam). (electric). pereen 
Gross CAMINES | ......... eee £20,470 £59,651 102-0 
Working expenses ..............- £28,081 £31,245 11-3 
Net revenue ......... eee £1,388 £28,406 1,950-0 
Total paid-up capital ......... , £3,167,563 £3,009,108 13:9 
Annual rate of interest earned, 
per Cent. rH en 0-088 1:57 1.685-0 
Electrification cost ........ eee n Hm £414,368 
Capital charges for half-year at 4 per cent. ............... £8,288 
Net revenue for half-year under steam —.................. £1,388 
Net revenue for half-year under electric working after 
taking care of the capital charges at 4 per cent. ...... £20,118 
Increase £18,730— 1,350 per cent. 

Cost of operation. Steam Electric. 
Locomotive power per train-mile ............ 10-18d. 3-78d. 
Repairs and renewals per train-mile ......... 2:80d ]-56d. 
Cost of carriage maintenance per train mile — 3-47d. 1-67d. 
Maintenance of way & works pertrain-mile 431d. ...  1-68d. 
Total train-miles per annum ........... mc 310,944 ... 828,074 
Total expenses per annum ..............- Tm £02,807 ... £67.442 
Total expenses per train-mile................-. 48-5d. . 19:5d. 
Increase in schedule speed, per cent.......... — . 255 


So far we have only dealt with suburban services, which are 
generally looked upon as the only field in which electric traction can 
be economically employed. It has been generally accepted by 
railway engineers that for the operation of express passenger trains 
steam haulage is more economical It is, however, gradually 
beginning to be recognised now that even for an infrequent service 
of express passenger and goods trains the economies which can be 
effected in fuel, expenses, maintenance and repairs of locomotives 
and rolling stock are considerable, and will in many cases be more 
than sufficient to pay the capital charges of the electrification costs. 
The present method of operating goods trains on main lines calls for 
some comment, as goods trains run at low speed, cause delay to all 
overtaking traffic and for a considerable part of their time are held 
at sidings to avoid other traftie. This results in waste of fuel, high 
maintenance costa, waste of time of men, and inefficient use of track, 
waggons, and locomotives. "The chief advantages to be reaped by 
handling goods trains by electric locomotives would be, first, the 
hauling of longer and heavier goods trains at higher speeds; and, 
secondly, an enormous reduction in locomotive stand-by losses, 
which are very high in goods train services. On railways where 
the mileage of goods trains is a high percentage of the total train- 
miles, the coal costs form, as a rule, a much higher percentage of the 
total operating expenses than on lines where the passenger train- 
miles are the greater. This is chiefly on account of the very low 
load factor of a goods locomotive, owing to the large amount of 
time wasted in goods yards and sidings for shunting purposes, or 
waiting for fast passenger trains to overtake them. It is surprising 
the amount of coal that is consumed by a locomotive under steam 
when standing idle. As much as 300 lb. to 500 Ib. of coal per hour 
may be burnt. Firing-up requires 500 lb. of coal in small loco- 
motives, 800 in medium and from 1,200 to 1,600 in the largest. 
As is well known, a steam locomotive spends a good portion of its 
time in the shops undergoing heavy repairs, while a good deal of 
time is wasted in the engine sheds, where boilers are washed, fire 
boxes and tubes cleaned, light repairs are made, &e. Appended 
hereto is an interesting table published by Mr. Kahler before the 
American Institute of Electrical Engineers, which represents. the 
actual distribution of locomotive service for a section of a railway 
from 500 to 600 miles long. l 

With the electrie locomotive it is possible to develop a much 
greater horse-power per ton weight, and also deal with a larger 
percentage of overload when needed, and do it more economically 
than is p ssible with steam, The Pennsylvania electric locomotives 
in use in the New York district are rated at 2.500 u.p., but can be 
overloaded up to about 4,000 Ine. for 30 minutes continuously, On 
railways where the ruling grade is heavy the weight and speed of 
goods trains can in most cases be largely increased by using elce- 
tric locomotives, owing to their capacity of supplying great drawbar 
pulls at high speeds to an almost unlimited extent. A Mallet com- 


- 


m Table IX. E 
Passenger Goods i 
locomotives. locomotives. 
ry Percent.) Days |Percent.| Days 
of total! per | of total: peor 
time. | year. time. | vear 
Time in shops... 22.4 | R2 28-2 | 103 
STAMOS POPC sis oiceed eye ea nM RENT ERES b4 | 5 . 27 10 
Time in engine house (having run- | 
ning repairs done, boilers washed 
fire box cleaned) | .................. 53-2 194 35:9 131 
Time running to and from trains . 16 | 6 1-1 4 
Time in helper service ............... 1-1 4 43 16 
Time on road actually running ...| 20:3 ae 17-1 62 
Standing on sidings taking water. | 
D Ra MEAE ae Sel 10-7 M 
Totals dakarran ' 100 | 365 100 | 365 


pound, having a weight of 316,000 lb. on the drivers, can only exert 
at a speed of 15 miles per hour a tractive effort of 44,500 lb., and at 
20 miles per hour 38,000 lb., while the Pennsylvania electric loco- 
motives, which are designed for passenger work, exert at 25 miles 
per hour a tractive effort of 47,000 1b., having a weight of 197.000 Ib. 
on the drivers. Briefly summarised, the advantages of hauling 
goods trains by electric locomotives are less cross hauling of coal, 
water and engine ashes; greater train weights at higher speeds, 
and consequently a decrease in train mileage; great saving in fuel 
expenses, increase of mileage of goods trucks, decrease in main- 
tenance and repairs, and last, but not least, an express goods service, 
so ardently desired by the public. Most of our goods movement 
takes place at night ; consequently, in the case of lines already elec- 
trified for the passenger service, it would be an enormous advantage 

if one could utilise the capital already spent on power house. sub- 

stations, transmission lines, &c., which otherwise would be prac- 

tically idle all night. 

In England the North-Eastern Railway have decided to electrify 
their line between Middlesbrough and Shildon, which carries a very 
heavy mineral traffic. The electric locomotives are to be capable of 
starting a 1,400 ton train load and of hauling it on the level at à 
minimum speed of 25 miles per hour. The capability of electric 
locomotives to take large overloads is of enormous importance on 
lines where, due to heavy grades, traffic is congested. In the 
Western States of America several mountain-grade divisions of main- 
line railways are now being electrified, while others have already been 
in operation for some time. The economies which can be effected 
by electrification on such railways are enormous, while the traffic 
capacity of such lines is at the same time greatly increased. Another 
interesting application of electric traction in conne-tion with goods 
working is that of shunting goods waggons in yards and sidings. I 
am fully aware of the great difficulties in installing live rails or over: 
head conductors in complicated shunting vards; but, at the same 
time, such vards are now being operated electrically in the United 
States, while accumulator locomotives are also being used more and 
more for this purpose. It must be apparent to every railway man 
that the economies which can be effected in shunting yards are very 
great. Steam locomotives in shunting service stand idle for a con- 
siderable part of their time, consuming water and coal all the while. 
Very interesting tests were carricd out on the New York & New 
Haven Railway some years ago, and the following average results 
were published by Mr. Murray :— 


Total time engine in motion ... 62:6 per cent. of the shunting hours. 


Total time engine standing...... 31:4 T T » 
Total time of throttle open...... 36-7 » e » 
Water used per hour ............ 12,633 Ib. 


Assuming 40 Ib. of water evaporated per horse-power-hour. it will 
be seen that the average horse-power during the time the throttle is 
open is approximately 315 H.P.; but as the engine only develops 
power for 36-7 per cent. of the time, the average power developed 
during the hour is only some 115 H.P. Ht will be seen, therefore, that 
not only can great savings be effected, but an electric locomotive can 
be employed having much less horse-power capacity than a steam 
locomotive, While shunting speeds can be greatly increased. 


A Swedish ** Teleregulator’’ Invention.—Two Swedish en- 
gineers, according to the Swedish Chamber of Commerce 
"Journal," have improved upon an apparatus by which a 
written message can be transmitted on an ordinary telephone. 
They have named their apparatus the “ Teleregulator,” ard a 
company has been formed in Sweden for the exploitation of 
this invention, 
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INVESTMENT RATIO AND OPERATING RATIO.* 


BY RENZO NORSA. 


. Investment and operating ratio are the two fundamental factors 
o be taken into account in a financial examination of the conditions 
-of operation of a concern. In order, 'however, that the numerical 
values assigned to the above two ratios may have a definite and a 
' practical meaning, two conditions are essential, namely : First, the 

two ratios should be strictly and rigorously defined. A comparison 

of ratios applying to different concerns will be of value only if in 
determining these ratios the same method has been followed in every 
case. Second, the two ratios should, besides, be always considered, 
not separately, but simultaneously. The importance of the first 
condition is obvious. Operating ratio is defined as ratio of operating 
-expenses to operating revenue. As to the meaning of the term 

" operating revenue," no uncertainty is possible ; on the other side, 
however, the term “ operating expense " is not always very definite. 
"Thus, taxes are, according to the accounting practice of some com- 
panies, included in the operating expense, while other companies 
incline to consider taxes as a fixed charge. Again, no definite rule 
can be laid down as to the provisions which are necessary for main- 
tenance, upkeep, renewals and depreciation. The matter must 
always be left more or less to the judgment and to the foresight of 
‘themanagement. Therefore it is obvious that in comparing operating 
ratios of different concerns it is necessary that figures which are used 
-be actually on the same basis and be really comparable with each 
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Investment Ratio, per cent. 
Fic. 1.—DriAGRAM SHOWING RETURNS OBTAINED UNDER DIFFERENT 
INVESTMENT AND OPERATING RATIOS. 


A=9°9% totul of all compar ies. B=13°9% electric elevated and subway railways. 
Cs 95% viectric surface railways. D=6'1% sclectea interurban lines, B= 39°; selected 


small urban roads, 

-other. As regards the investment ratio—that is, the ratio of 
‘operating revenues to investment, it is necessary to state clearly 
what is meant by investment, whether total investment since the 
concern started its business, or investment in property which is 
actually used at the present time, or book value, or outstanding 
securities, and in this latter case whether bonded debt only, or total 
capitalisation. 

We now come to the second condition mentioned above—namely. 
the necessity that investment and operating ratio be considered 
simultaneously. "This also is obvious if the fact is kept in mind that 
the return upon the money invested depends necessarily upon both 
ratios. Let us denote by I the investment ratio, and by O the 
operating ratio, both expressed in per cent. If R is the return, also 
expressed in per cent., the following simple relation can be written :— 

R-«Ix OL 
100 

If definite values are given for the investment and for the operating 
ratio, the value of R can be found very easily. "Thus, if I is 25 per 
cent. and O is 60 per cent., we have 

100—60) 25x 
R—25x' 100 E: me 7 IO per cent. 


* From “Electric Traction,” slightly abbreviate]. 


dU 90 100 


Of course, the same per cent. return can be obtained under dif- 
ferent conditions ; for instance, with 20 per cent. investment ratio 
and 50 per cent. operating ratio, a 10 per cent. return would also be 
obtained. 

It becomes interesting, therefore, to represent the relation between 
investment ratio, operating ratio and return with a diagram. The 
two axes can be used to represent the different possible values of 
investment and operating ratio, and the curves corresponding to 
different yearly returns can easily be plotted from the above formula. 
This has been done in Fig. 1, with curves plotted corresponding to 
percentage returns of 2:5, 5, 7-5, &c. Each curve shows at a glance 
the different conditions of investment ratio and operating ratio under 
which a definite return can be obtained. Intermediate curves can 
casily be added if desired to those given in Fig. 1. A diagram per- 
fectly analogous to Fig. ! can be plotted on logarithmic cross-section 
paper, with the advantage that in this case alb curves shown in 
Fig. 1 become straight lines, parallel to each other (Fig. 2). Atten- 
tion should be given to the method, which has been followed in the 
diagram for representing on the vertical axis the values of the 
operating ratio. 

The advantage offered by the diagrams (Figs. 1 and 2) can be best 
illustrated by some practical example. Complete data as to capitalisa- 
tion and operating conditions of street and electric railway com- 
panies in the United States can b> obtained from the last census 
report (1907). Average figures are availab'e for the total of all 
companies, besides for electric elevated and subway railways, for 
electric surface railways and also for some selected interurban lines 
and for some selected small urban roads. "The following tabulation 
gives under the headings funded debt per mile of track, operating 
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Fic. 2.—LoaaRiTHMi€C DIAGRAM SHOWING RETURNS OBTAINED UNDER 
DIFFERENT INVESTMENT AND OPERATING RATIOS. 

A=% total of all companicg, B-- 1379, electric elevated and subway railways. 

Si 00, electric surface railways, D=61°% selected interu ban lines. E=3 29$ selected 
small urban roads, 
revenues, operating expenses, net earnings, figures which are taken 
directly from the census report, and besides gives some computed 
values of operating ratio, investment ratio, and return. It should be 
noted that investment ratio has been considered as the ratio of 
operating revenues to funded debt, in other words, the capital stock 
has not been taken into account. Consequently, the percentage 
return is also referred to funded debt. If the total capitalisation had 
been taken into account, of course both the investment ratio (or, 
more properly, the capitalisation ratio) and the return would have 
been lower. 

A graphical comparison of the above figures has been made in 
the two diagrams Figs. 1 and 2. The points A, B, C, &c., show at a 
glance the different conditions under which diffcrent classes of street 
and electric railway companies are operating, The less profitable 
is the small urban class, on account of the high operating ratio of 
over 80 per cent., and of a rather low investment ratio of about 20 per 
cent. Interurban roads have a normal value for the operating 
ratio—namely, 58 per cent. ; but have, on the other side, a very low 
investment ratio, only 14-5 per cent., on account especially of à to» 
low density of traffic. Electric surface railways operate with ai 
investment ratio of 24-7 per cent. and an operating ratio of 61-5 pe* 
cent., which correspond to a return of 9-5 per cent. This return, as 
already pointed out, is referred to funded debt only, A considerably 
lower percentage return would be obtained if total capitalisatioa 
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Street and Electric. Raibrays, Census 195. 


| Total ay Electric Selected | Selected 
"ER | all ando uda inter- | small 
| com- SuDwaV- railway urban urban 
| panies. | La avs. *" lines. ; roads. 
Funded debt per mile 
of track ....... ...| £9,913 | £64,197 £9,236  £7.247  £2.499 
Operating revenue-* | 2.453 ! 16.145 2.383 1.047 502 
Operating expenzes*..| 1,474 1,211 1,403 607 405 
Net earnings* ......... 979 9,334 8S0 440 96 
Investme it ratio, °9..) 24:7 25-4 24-7 | 145 20-1 
Operating ratio, °4 ...| 601 44-7 61-5 58-0 80-7 
— ; 9-9) 13-9 9-5 6-1 3-9 


Returnt. 9; 


we find that this class makes a considerably better showing than the 
other classes, on account of the fact. which is well familiar to traction 
engineers, that metropolitan railways, if properly planned, are able 
to work with a lower operating ratio than surface railways. 

Another practical application of the diagrams is the following: If 
a property is considered during a certain period of vears, say 5 or 10, 
and if complete data are available giving for each vear capital 
invested, operating revenues and expenses, the investment and the 
operating ratio can easily be determined for each of the vears con- 
sidered. It is then possible to represent on the diagram a point for 
each year, giving conditions which prevailed during said year. The 
various points on the diagram will then show at a glance the con- 
ditions of development of the property, and the trend of the return 
on account. of the changes occurring in the investment and in the 
operating ratio. Of course, when after a certain number of years a 
property has become settled, then the investment and the operating 
ratio as well will not show any considerable change from year to 
year. (Consequently, the corresponding points which may be shown 
on the diagram will come very close to each other, or may perhaps 
also coincide. But especially during the period of development of a 
property considerable changes in the two ratios are liable to occur, 
and during the above period a graphical representation of the operat- 
ing conditions along the lines explained in the foregoing will prove 
both interesting and practically useful. | 


THE SPLIT-PHASE LOCOMOTIVE.: 


BY E. F. W. ALEXANDERSON. 


When the author some years ago actively took up the problem o 
developing methods for operating induction motors from single- 
phase circuits by means of a phase converter, in order to apply such 
a system for single-phase traction, it was with the conviction that a 
locomotive with polyphase induction motors operated from a single) 
phase overhead trolley would be recognised as a desirable type of 
locomotive for mountain traction and for heavy goods work in 
gcacsal. It may be of interest at this time to examine somewhat 
more fully the determining factors in the cost of an electric loco- 
motive. The problem has proved to b» inasà more complex than 
it was anticipated in the first stages of locomotive design, and the 
discussion of such questions as cost and weight per horse- power ot 
the different kinds of motors is, therefore, apt to give misleading 
results. A question which has attracted much attention during later 
years is what mechanical designs of locomotive may be considered 
as most desirable, for during the process of evolution a great manv 
radically different types have been developed. Without attempting 
to predict what tvpe or types of locomotive will be most favoured in 
the future, it is fairly safe to say the type of motor which will be 
preferred is the one that prove: itself most adaptable to all different 
types of locomotive that are being considered as having points of 
advantage. From this point of view the use of the polyphase in- 
duction motor is highiv attractive. The space factor and adapta- 
bility of the induction motor is as great, if not greater, than the 
direct-current motor, whereas the single-phase commutator motor, 
although well suited to some types of locomotive, is at a great dis- 
advantage in others. In comparative designs of locomotives the 
siagle- phase equipment is often handicapped. not so much by the 
higher cost of the motors as by the undesirable and expensive type 
of running gear which must be adopted on account of the greater 
space occupied by the single-phase motor as compared with the poly- 
phase or direzt-current motor. Among the various types of electric 
} »-omotive for slow-speed goods work, those represented by the Great 


Norther. 6,60)-volt tare>-phase, the Detroit River Tunnel 600-volt 


* Also per mile of track. f Referred to funded debt. 
t Abstract of an article in the “ General Electric Review," U.S.A. 
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direct current, and the Butte and Anaconda 2.400.volt direct-current 
I These locomotives are 
characterised by having all the axles motor driven, so as to utilise 
the whole weight of the locomotive for traction purposes. The 


locomotives are particularly desirable. 


motors are geared to the axles and are of the:twin-gear type. The 
locomotives mentioned have four axles, but the same principle is 
being extended to larger locomotives with six or eight axles in order 
to concentrate more power under the control of one operating cab. 


A split-phase locomotive of this type with six axles and six motors. 


is being constructed, each motor being designed for a continuous 


output of 300 H.P. and a tractive effort of 45,000 lb. at 15 miles per 


hour and 30,000 Ib. at 22 miles per hour. 


Fic. 1.—WiRING DIAGRAM OF SPLIT-PHASE LOCOMOTIVE: 


The electrical equipment of the split-phase locomotive is built 
substantially along the lines indicated by the author in a Paper read 
before the A.I.E.E. in June, 1911.* A demonstration of split-phase 
locomotive was made and the results were so successful that the con- 
clusion was reached that this type of locomotive was thoroughly 
practical for railway service. The various questions that have 
naturally been raised as to the behaviour of the phase converter under 
overloads, interruptions of the trolley circuit, &c.. were thoroughly 
disposed of. 

The phase converter used in these tests was a standard induction 
motor with an ordinary squirrel-cage rotor. This rotor was after- 
wards replaced by a special rotor with an exciting winding placed 
under the squirrel cage, in order to demonstrate the improvements 


Converter. 


Fic: 2. 


in the power factor that can be accomplished in this way. The 
equipment used for this demonstration. was an old single-phase 
locomotive with one of the motors temporarily changed into a poly- 
phase motor. [n order to save time this reconstruction was done in 
the simplest possible way by making the secondary out of a plain 
steel cylinder without any windings whatever. Although this crude 
way of constructing an induction motor is not recommended as & 
final form for attaining the best characteristics, it mav he of interest 
to know that even in this primitive form the motor had a great deal 
more overload capacity than the single-phase motor, and wasable to- 


* Tae ELEcTRICIAN, Vol. LXVIII, p. 387, Dec. 15, 1911. 
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from another source, as explained, the action of the transformer 


‘slip the wheels on a sanded track with only two-thirds of the normal 
line potential. vel on 

The theory of the operation of the phase converter was covered 
in all its essentials in the Paper befor the A.I. E. E. previously referred 
to.* Diagrams of the arrangement are given in Figs. l and 2. The 
exact treatment of this problem is very involved, and further 
mathematical analysis might be of small interest in general. This 
article will, therefore, be confined to a discussion of the principles 
from a popular point of view. For the benefit of those who might 
be interested in the analytical side of the problem, 2 typical vector 
diagram for the motor and phase converter is given (Fig. 3). This 
vector diagram differs from the one given in the previous Paper only 

by taking into account the synchronous exictation of the phase 
-converter. The theory indicates immediately what this change 
should be: the addition of synchronous excitation to the phase 
converter neutralises the magnetising current furnished through the 
stator, and eventually the leading current. The vector diagram for 
synchronous excitation can, therefore, be developed from the vector 
diagram for the pure induction phase converter by assuming reversal 
-of the magnetising current. The logical result of this is to improve 
the power factor of the whole combination. 

From a more popular point of view the operation of the phase 
converter can be explained as follows: The phase converter is a 
series transformer connected in one phase of the two-phase induction 
motor and supplies energy to the second phase. It differs from a 
"transformer of the ordinary type only in the characteristic that the 
-secondary current is substantially 90 deg. out of phase with the 


Fic. 3.— Fun. Loan Vector DIAGRAM. 


Designa- 
(Line. tion. Meaning. 
-OQ-O' Vi Volt line (measured at transformer secondary). 
:O-S Ib Amperes line (measured at transformer secondary, being the combined 


ampere-turns in the different parts of the transformer winding). 
Amperes in phase No. 1 of motor and converter. 
‘©-T Ith Component of line currents due to current in phase b through the section 
of the transformer winding interpolated in phase b. 
Component current in converter primary which corresponds to super- 
excitation of converter field. 
‘Vina Volts motor, phase a. 


Veu Volts converter, phase a. 
Ema E.M.F. motor, phase a. 
Ecu E.M.F. converter, phase a. 


Vn) Volts motor, phase 8. 
E.M.F. motor, phase 5. 
Veb Volts converter, phase b. 


: Ecb E.M.F. converter, phase 5. l l 
Volts of winding section of transformer interpolated in phase 5. 


‘primary current instead of being in phase with it. It is, therefore, 
convenient to look upon this phase converter as a series transformer, 
and to apply the general theory of series transformers, with the 
exception of the changing of the phase, as explained. In any 
ordinary transformer with a ratio of 1 : 1 turns, the secondary current 
differs from the primary current only by the amount of the mag- 
netising current. The same holds true with the phase converter. 
However, with the synchronous excitation of the phase converter, 


it is possible to change the magnetising current from positive to 


negative, and eventually make it exactly equal to zero. For the sake 
of simplicity it will, therefore, be assumed that tbe excitation of the 
phase converter is supplied by the direct-current magnetising wind- 
ing. Thus the stator carries only the load current. In an ordinary 
‘transformer we furthermore have to deal with leakage reactance and 
resistance, one-half of' which can be considered as located in the 
primary and one-half in the secondary. However, for a general 
Analysis of the flow of energy from the primary to fhe secondary, it 
is immaterial whether the leakage reactance and resistance are con- 
sidered to be a part of the transformer proper or a part of the appa- 
ratus connected directly to the transformer ; in other words, whether 
part of the generator that supplies the transformer or the motor 
that receives the secondary energy. Therefore, if in such an analysis 
the impedance is removed from the transformer and placed in the 
generator and motor, the transformer becomes an ideal transformer 


without impedance. Tf, furthermore, the magnetising force is applied 


* Loc. cif, 


becomes the same as if the transformer were entirely removed and 
the primary terminals connected directly to the secondary terminals. 
The same simplification can be used in analysing the performance 
of the phase converter. Looking at this problem in this way, the 
quarter-phase motor operating with a phase converter is exactly 
equal to a quarter-phase motor operating in the ordinary way from 
a quarter-phase circuit, with the impedance of the phase converter 
connected in series with the corresponding phases of the motor. 
Thus it is apparent that the motor will receive balanced quarter- 
phase current. 

So far the theory of the ordinary transformer has sufficed to 
explain the performance of the motor and the phase converter. The 
means that have been devised to compensate for the impedance 
drop in the phase converter and to attain full output of the motor 
can be explained only by taking into account the characteristic of 
the phase converter of changing the phase relation of the secondary 
to the primary current. In the simplified connection, it is obvious 
that the primary of the phase converter must absorb sufficient 
voltage to feed the second phase of the motor, and. in addi- 
tion, the voltage necessary to overcome the impedance drop 
on the secondary winding of the phase converter. Thus a phase 
converter should be designed large enough so that one phase of the 
phase converter can absorb not only the whole input of the second 
phase of the motor, but also the wattless volt-amperes necessary to 
overcome the impedance of both phases of the phase converter. 
thus the input per phase of the converter would become appreciably 
larger than the input per phase of the motor. If, however, it is 
possible to supply the wattless component of the second phase to the 
secondary side of the phase converter instead of the primary, the 
size of the phase converter can be correspondingly reduced, and the 
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additional impedance drop incident to transferring this wattless 
energy can be eliminated. The vector diagram shows that the cur- 
rent in the first phasc with reference to the main transformer is sub- 
stantially an energy current. The current in the second phase, 
while an energy current with reference to the motor itself, has sub- 
stantially the phase relation of a wattless current with reference to 
the main transformer. If, therefore, the current of the second phase 
is led through a section of the main transformer, the action of the 
transformer on the circuit of the second phase becomes a source of 
supply of wattless current, because the transformer voltage inserted 
in the circuit is 90 deg. in advance of the current that flows in this 
circuit. The amount of wattless current thus supplied to the second 
circuit is adjusted so as to give the desired characteristics. The 
combined characteristics of the motor and converter obtained in this 
way are the same as the well-known characteristics of an induction 
motor. 

Any method of polyphase induction that is applicable to a three- 
phase locomotive can be used on a split-phase locomotive, and the 
various methods of control that have been developed can be used for 
either type. However, the single-phase source of power and the 
series connection between the motor and the converter offer certain 
advantages from the point of view of control, inasmuch as a number 
of simplifications in the circuits are possible. In the Great Northern 
locomotive, which is a typical three-phase equipment, rheostatic 
control for the motors is used, and is located entirely on the secondary 
circuits of the motors. The locomotive has four motors geramd 
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independently to four axles, and it therefore becomes necessary to 
use four Independent rheostatic circuits, with contactors for gradually 
cutting out the resistances. A considerable part of the complication 
incident to the independent secondary control circuits could be 
avoided by using only a few rheostatic points and by regulating the 
torque during acceleration by voltage control in the primary, In 
such a case the primaries of all the motors could be connected per- 
manently in multiple, and only one control circuit would be used for 
regulating the voltage. However, the motors being three phase, 
it would be necessary to regulate the voltage of all three phases, and 
the duplication of contactors in the different phases would be about 
as great as the duplication of rheostatic circuits for each motor. In 
the split-phase locomotive, where the converter and motor together 
can be treated as a single-phase motor, the method of voltage control 
works out very advantageously, and an additional advantage is 
gained in that the locomotive becomes less dependent upon variations 
in the line potential, because the voltage supplied to the motors 
during the starting period is gradually increased until the maximum 
torque that the locomotive can utilise is reached ; in other words, 
when the wheels slip. With the control arranged in this way the 
maximum torque of the motors is not limited by the minimum 
voltage of the line, but by the maximum kilovolt-amperes that are 
available. It is, therefore, only required that the line should be 
able to deliver a volt-ampere output corresponding to the maximum 
tractive effort that can be utilised. 
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ON THE TRANSMISSION OF ELECTROMAGNETIC 
WAVES THROUGH AND AROUND THE EARTH. 


BY PROF. G. W. O. HOWE. 


Sumimary.—1.. It is shown that a wave in the earth itself cannot persist 
for any great distance unless it travels through the crust and is con- 
tinuously supplied with energy from the main wave in the atmosphere 
above. Long-distance transmission Cannot, therefore, be due to waves 
through the earth. H. The received current. at great. distances, as 
calculated on the assumption of a perfectly conducting earth and an 
un-ionised atmosphere, is shown to be much smaller than that actually 
found by Austin. This strongly supports the theory of refection_or 
refraction due to ionisation of the upper atmosphere. 


— 


Panr I. 


On page 658 of THE Evecrrician for July 25, 1913, Prof. 
Marchant concludes a letter with these words: “ Unless the 
two sets of waves are really one, travelling partly through the 
atmosphere and partly through the earth.” Ina recent number 
of * The Times" Engineering Supplement Dr. Fleming uses 
the words " due to surface electric waves propagated in or 
through the earth.” The italics are not in the originals but the 
words so distinguished seem to suggest the possibility of 
electromagnetic waves travelling through the material of which 
the earth’s crust is composed, and giving rise at a distant point 
of the earth's surface to phenomena which have usually been 
assumed to be entirely due to waves which have travelled 
through the atmosphere and surrounding ether, the earth’s 
crust acting merely as an imperfect conductor to the currents 
with which such waves must be associated 1f they are to travel 
around the earth and not pass off into space. 

The first part of this Paper deals with the question of the 
propagation of electromagnetic waves through such matertals 
as constitute the earth's crust. These materials vary from 
such good conductors as sea water to such good insulators as 
dry rocks and sand. 

For our present purpose it will be accurate enough to take 
the following values given by Dr. Zenneck :— 


ee M et —— cu -~a 


DECEMBER 26, 1913. 


viously described by the writer,* of replacing the free radiation 


of Hertzian waves by the transmission of energy by means of 
alternating currents along a “line” of peculiar construction,. 
which gives rise to electromagnetic waves very similar to those- 


of a Hertzian oscillator or * wireless " aerial and which lends 
itself to very simple calculation. If two cones, say, of copper, 


and assumed to be of infinite extent, be placed with their apices. 


almost in contact as shown in the diagram, and an alternating- 
current generator be connected between the apices, the arrange- 


ment will constitute a transmission line in every direction, the: 


upper cone being one conductor and the lower cone the other. If 


we neglect the resistance of the conductors the damping will be 
due entirely to losses in the dielectric between the cones. This. 
we mav assume to be sea water or soil of any assumed specific 


constants k and p. The “line” is assumed to extend so far that 
all the energy is dissipated before reaching the end, so that 
there is no reflection of energy to set up stationary waves. 

In an ordinary transmission line the strength of the electric 
field 1s proportional to the P.D. between the conductors, but 
in our imaginary line the wave fronts are spherical, like those 
of free Hertzian radiation, the only difference being that in the 
latter case the lines of electric force do not end normally on 
conical surfaces but form closed bean-shaped loops. If the- 
P.D. between the cones is the same at all points, the strength 
of the electric field E will be inversely proportional to the dis- 
tance z from the sending station or generator. 

As in the case of a telephone cable, our imaginary “line ” 
has a constant value of inductance, capacity and leakance per 


kilometre. If we designate these constants by L, C and G» 
and if 0 be the angle betw een the conical surfaces, it is readily 
seen that 


L- 5 000 henries per kilometre, 
C : farads kilomet 
PE een uem "kı tre 
18x 1U x9 per kilometre 
23105 oe 
and G=" ohms} per kilometre. 


pÜ 


Let V, —the P.D. at the sending end and V =the P.D. at a dis- 
tance z kilometres, In text-books dealing with telephone 
transmission it is shown that, if reflection from the receiying 


end is negligible, ; 
\ =\ 1 . poe. ec BP, 


Hence the amplitude at any point is V,e~* and the phase angle 


; : 27t 
is ar. If ar 2c. z is the wave-length 4, hence 4—* -,and the 
a 


: : 27% YW) 
velocity c=4N = — —-. 
: a a 

The transmission constants a and fj can be expressed In 


terms of the line constants L, C and G as follows :— 


2a? — cL: Gtr? - oj*CL, 
2p* — ob G* 4- o? C3 — oCL. 


| k p 
! ] 
ON UM 80 jo 3:9 [^ubstituting the values found above for the double-cone 
Fresh Water osiesesos cie ort tan 80 | 10° arrangement, we get 
Dampeatth .esssesesesesesessesreeseess 5- l5 10:-10 , OT V (128 x 1024) +p? i 
Dry carth EE EEEN AE A E AE E 2-6 | 10° 2p = 10 - —- - — wok - 
oe s e O ea a E 10!0 | p 
where k specific inductive capacity and p specific resistance 2 OT fyd 28 x 1021) ey ke ) 
in ohms per centimetre cube. The values taken should be | and i do] T due: 


those for the high frequencies emploved in radio-telegraphy 
and not those determined by steadily applied P.D.s. 
To simplify the problem we shall adopt the device, pre- 


which are e very conv enient forms for calc ulation. 


* Sce THE ELECTRICIAN, Vol. LXXI., p. 965, Sept. 19, 1913. 
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Having determined fj for the given dielectric, the value of | lishes the result that the value of E at the earth's surface 
the electric field strength E at any distance z can be calculated | l - 
: should fall off according to the formula p QD where 


from the formula 
the distance x and the wave-length A are both expressed in 


E= E, xe Br, : ' : 

£ kilometres. Although neither of the assumptions made as to 
the perfect conductivity of the earth and the perfect dielectric 
surrounding it are correct, the solution of the ideal problem is 
of great importance, in order that it may be known to what 
extent long-distance transmission is due to reflection and 
refraction in the upper strata of the atmosphere. 

The only quantitative results we possess, with which to 
compare this formula are those obtained by Dr. Austin, of the 
U.S. Navy,* between U.S. cruisers and the large stations at 
Brant Rock and Arlington. The law of variation of received 
aerial current and, therefore, of the electric field strength, 
which best fits the experimental results, is 


By substituting the values of k and p in the formula for f, 
the rate at which an electromagnetic wave is damped out when 
propagated through any medium can be readily determined. 
In the following table the values are given for two different 
wave-lengths, viz., 300 metres (n> —109) and 6,000 metres 
(~ =50,000), as these are about the limiting values employed 
in modern radio-telegraphy :— 
| Sea 
| water. 


— 


4 


— —— 


water. | 


i 


—— M a — —MM 


! 100 10° 10° 10° 10$ 105 
ki go sw 5| 15 2 6 py 3 
T À 


sh ! - : 
Fresh Damp soil. | Dry soil. 
| 
| 


Rybczynski gives curves showing that his theoretical for- 


(3 2,000, 244) 55 | 44 12-6 8 

A = 300 met.es4 PN 2,000 ma 12 92 32 EL : dic ; 
d. | 7 | 570) 250 320 1100, 1,700 | mula approximates more closely to Austin’s results than this 
Lr | 3,140 E 87,000 | 68,000 19,600 120,000 | empirical formula, and were this true for long distances it 
(a | 450 13 l4 13-8 4-35 41 | would be a matter of great importance, for it would provethat 
4 =6,000m, 435| 450 16; 142 14-4 4-6 485 | transmission around a quarter of the globe is possible without 
css "Ad. 3 1.100, 1.000 | 1,000 3,200 | 3400 [any assistance from an ionised upper atmosphere. Unfor- 
68,200 65,000 | tunately, however, the writer must confess that Rybezynski’s 


T | 700 | 20,000} 22.100 — 21,800 
puo S | formula does not agree with the more recently published results 
of tests between Arlington and the cruiser “Salem.”f This 
want of agreement is specially noticeable for the longer wave- 
lengths, for which the observed attenuation, even during the 
day, was fnuch less than that given by the theoretical formula, 
whereas it agreed very well with that given by Austin's em- 
pirical formula, even up to distances of 6,000 km. 

If the earth were flat and a perfect conductor E would vary 
inversely as the distance, but owing to curvature this has to be 
multiplied by e787, where pa (Rybezynski) or pe 

/ 4 
(Austin. Now Austin refers to this as the absorption co- 
efficient, which is hardly justified when one considers the cause 
of the attenuation. Energy which passes off into space and 
refuses to bend round the earth cannot be said to have been 
absorbed. In keeping with telephone practice 8 might be 
called the attenuation constant. 


p ohms per centimetre cube, 

p — per kilometre, 

a — per kilometre, 

d — distance in metres for which e-8* —10-$, 
v= velocity of wave in kilometres per second. 


d is therefore the distance in metres to which the electromag- 
netic wave can be propagated before the strength of the electric 
field is reduced to à millionth part of what it would be at that 
distance were there no loss in the dielectric. Even for a specific 
resistance of 1 megohm per centimetre cube this distance is less 
than 4 km. 

If the earth were entirely composed of such a good insulator 
as slate, for which Prof. Fleming gives the values o@ =500 
megohms per centimetre-cube, and k=12, the distance d 
would be over 1,000 km., but the observed value of e-8* at 
this distance is only about 0-5. One can, therefore, conclude 
that, although the wave sent out by a radio-telegraphic 
station is associated with a wave in the earth's crust, the latter 
could not persist were it not continuously supplied with energy 
from the main wave above it. It is difficult to believe that 
such a parasitic wave can contribute to the effects observable 


The two following tables give the values of 1,000 LS x 
l DIS s " . nd 
and 1,000 ee , respectively, for various distances and 


various wave-lengths :— 


thousands of miles away from the sending aerial. Table I. 
If the earth were a perfect conductor the wave-front near| 7 ^| —— ^". 7 7 7—— R —— 
the surface would be normal to it ; owing, however, to its im- Distance | 1 ovis ^ - (x 1,000). 
perfect conductivity the wave-front must be inclined and] ,. in | í e 
distorted in order that energy may be transmitted downwards dre 600 metres. |. X= 2 km. X-5km. | A—20 km. 
into the earth. It is conceivable that this inclination of the "ecc EM HE: RCM REN EX MEM 
wave-front may assist it in following the curvature of the earth i d n ro 12. ri 
and thus counteract, to some extent, the tendency of the energy 2500 ` ME ee 02 Dons 
to leave the earth altogether and pass off into space. This 5,000 : 0-000005 0-00016 0-001 0-0072 
agrees with the result arrived at by Rybezynski* who finds. by 10,000 | s "M 0-000003 0-00013 
a mathematical investigation. that the effect of the resistivity of | 
the earth is very small compared with the effect of curvature, butis) | Table II. 
such as to improve the transmission. This is only true if the En n" | m i, m ES 
resistivity is very small. ur ae oe ud 
Part II. kilometres. — oo O 
— 6€ tres. ` —9Hkh rk = 
The effect of the curvature of the earth in long-distance Sin a Oo ae 
radio-telegraphy has been investigated by several mathema- 9000  . OG 1-18 (0143 1-69 
ticians, especially Poincaré, March, Nicholson and Nom- 1:909 MEN 0-35 051 | 0:72 
merfeld. The problem has been recently attacked by W. Von Hed del ee n vie ee 
A à 5,000 0-00001. 0-001 0-007 0-037 
10,000 ts 0-0000025 0.00012 , 0-0035 


Rybezynski, working under Prof. Sommerfeld, of Munich. He 
criticises the work of Poincaré and Nicholson on the ground 
that the approximations made were such as to lead to large 
errors in the result. He assumes a perfectly conducting 
spherical earth surrounded by a perfect dielectric and estab- 


foto See, = — irc 


If it is permissible to use Austin's empirical formula up to 
10,000 km., then the tables show that the received current at 


* See Austin, ** Bulletin Bureau of Standards.” VII., No. 3, pp. 315- 
363. Also Hogan, Tue ELECTRICIAN, Vol. LXXI., p. 720, Aug. 8, 1913. 
T Hogan, loc. cit. . 


.* © Annalen der Physik." 1913, No. 6. p. 208. 
t ' Annalen der Physik," 1913, Vol. XXXXI., No. 6. p. 191. 
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this distance is 30 to 40 times that which would be obtained if. 


the earth were a perfect conductor and the atmosphere a per- 
fect dielectric. 

Àn examination of Table II. will show the great advantage 
of using very long waves for long-distance transmission. The 
table also shows the enormous increase of power required to 
raise the working distance of a station from 5,000 km. to 
10,000 km. Even with a wave-length of 20km., which is 
longer than any in use at the present time, the received antenna 
current at 10,000 km. is a tenth of that at 5,000 km., and in 
order to increase it to the same value, the power radiated by 
the sending station would have to be increased 100 times. 

The tests between Arlington and the s.s. “ Salem," referred 
to above, were carried out at with a wave-length of 3,800 
metres, and Table III. shows the comparative values of 
the received current at various distances as calculated from 
the two formule. The currents are expressed as percentages 


of that at 800 km. 


ae Table IL — u "SM 
Distance Austin's | Rybezynski's 
in kilometres. Formula. | Formula. 
800 | 100 100 
2,000 23 | 10-4 
3,000 | 6 | 1-7 
4,500 2 | 0-2 


Thus, at a distance of 4,500 km., the current actually received 
which was in agreement with Austin's formula, was 10 times 
as great as that given by the theoretical formula. Sommerfeld* 
has said: “ Ich glaube nicht, dass man nach anderen Erklärungen 
suchen soll, solange nicht die aus der einfachsten Annahme 
gefolgerten obigen Formeln mit quantitativen Versuchen 
verglichen sind." In the above tables we have the necessary 
comparison, and the theoretical formula is found wanting. We 
must therefore turn to other explanations for long-distance 
radio-telegraphy. | 

The theory that the ionisation of the upper layers of the 


atmosphere plays an important rôle is strongly supported by ; 


the great differences found between day and night transmission 
and by many other phenomena.Tf If this theory is correct— 
and there seems little room for doubt—we have to thank the 
ionised upper atmosphere for 90 per cent. of the current 
received at a distance of 4,500 km., and it will, therefore, not 
be surprising if further experiments show that the received 
current at these great distances follows no definite exponential 


law. 


‘THE ECONOMIES OF GERMAN ELECTRICITY WORKS.} 
EL BY G. SIEGEL. 


There is practically no other industry which has such an important 
bearing on other branches of public economy in its economic struc- 
‘ture, or which can show such extensive ramifications and multiplicity 
.of branches as the electrical industry. The public electricity works 
in particular, in the generation and distribution of electric energy, 
-enable capital, materials and labour to flow into thousands of chan- 
nels. In Germany 25 years ago electric light was supplied for the 
first time to a small area by about five works; at the present time 
some 3,000 works supply electric energy to about 13,000 places with 

„a total population of approximately 44,000,000. As, however, the 
necessary figures of comparison are not available for the-year 1913, 
the following investigations are not besed-on comparisons taken from 
the present year, but from the beginning of the year 1911 and in 1910. 
For the first quarter of the year 1911 the statistics on German elec- 
tricity works gives the number of works as 2,700, these works supply- 
ing current to 11,000 places with a total population of about 40,000,000 
inhabitants, Although only half of this population has availed 
itself of the electric supply, this amounts to the fact that. already 


nearly two-thirds of the population of Germany are in a position to | 


enjoy the advantages of electricity. 
The capacity of the electricity works at the heginning of the year 
1911 amounted to a total of 1,300,000 kw., equivalent to 1 H.P. per 
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* See “ Jahrbuch der Drahtlosen Telegraphie," June, 1913, p. 191. 
t See Eccles, * Proc. Roy. Soc.” A., Vol. LXXXVIL, June, 1912. 
J Abstract of an article in the “ A,E.G. Journal.” 


23 inhabitants of the districts supplied. From the statistics of 
electricity works it is found that the total installation costs, including 
the distributing network, amount on the average to £82. 10s. per 
kilowatt. The average output of each works amounted to 480 kw. 

The characteristics of these figures is represented in Fig. 1. This 
shows the rapid growth of the total capacity, also that the average 
works capacity is increasing, and the average installation costs 
decreasing. Also that, notwithstanding the constant increase in 
wages and in the prices of many raw materials, the in-tallation costs 
have become cheaper. This point is of importance in view of the 
fact that the reduction in price has been accomplished during a time 
of progressive concentration in the electrical industry. 

According to the data given the German electricity works repre- 
sented an installation capital of 107-5 million pounds at the beginning 
of the year 1911. The cost of the various plants connected up to the 
supply are not included, but will be dealt with later. Of the above 
sum about one-third is covered by public bodies, two-thirds, i.e., 
about 75 million pounds, being absorbed by private undertakings. 
That the economic advantages of an extensive concentration are here 
already recognised is shown by the fact that these 75 millions include 
80 companies with a share capital of approximately 30 million pounds. 
and & working capital of about 50 million pounds. 

To enable these values to be better appreciated the figures are 
given in Table I. for some of the large industries. According to the 
figures for the year 1911 the installation costs for electricity works 
are divided up approximately as follows: Ground i7 per cent.. 
buildings 16, prime movers and accessories 20, electrical machinery 
and accessories 10, distributing mains (including transformers) 42, 
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Fic. 1.—DEVELOPMENT OF PvBrL: ELECTRICITY WORKS IN GERMANY 
ACCORDING TO NUMBERS, SIZE AND CAPITAL Cost. 


meters and various 5. The given ratio of the values to one another 
is not a permanent one and varies from year to year. The dis- 
tributing network, in particular, constantly ibecomes greater with 
the increase in the number of overland transmission stations. 
It may be seen from the Table that in the erection of electricity 
works a great number of remunerative orders are placed with other 
industries in addition to the electrical industry. particularly the 
building and machine industry, and that a great deal of business 13 
transacted in the land market. It is more important from the eco- 
nomic point of view, however, to determine to what. extent labour 
and raw materials are included in the installation values. AS 
Table II. shows, the sum of roughly -40-million pounds has been 


|... . Table I. UE 
|. No. of | No. of ' Popul Total ! Per head of 
— installa- | places Qon um oa z population 
tions. [supplied.. ‘8000n. capital | supplied. 
m" e od 
Million £, £ 
Railwavs............ a bs | Ll. 850  ! 13 
Coal mines .......... vis bos TN 215 3:15 
Electricity works. —. 2,700 | 13.000 40,000,000, 107-5 , n 
Gas works ......... 1,700 1.900 32,000,000! 100 i 315 
Water works ...... 855 , 900 | 27,000,000 | 41.5 | 1-75 


ECT € — M — ———— MR 
* All values given represent the installation costs without any amounts 


* written off. 
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Table II. —Di«tribution of the Installation Costs according to Wages and | the invested capital is given in Table IV. This sum, added to the 
installation capital for the works, raises the total to £135,000,000. 


Material Consumption. 


W ASCs M £38,350,000 | Porcelain............... £800,000 . 
Ei anes 6.100.000 | Marble .............-..-. 20,000 Lamps: Table IV. 
Building materials ....... 9,500.000 | Copper ................-. 1,410,000 Incandescent lamps |. ........... sese £1,200,000 
Wood ........ eere 2,500,000 | Lead..................... 605,000 WÌETS —— — 3,000,000 
Insulating materials...... 2.000,000 | TFOH sicarios 1,885,000 Conduit .......... esses 1,750,000 
Textile products .......... 1,500,090 | Various ................ 655,000 Lighting fittings .......... esee 4,800,000 
Paupertas ig 1,000,000 : Erection wages ........:cccsseeseceeeseeeeeres 3,750,000 
br pet 1,900,000 
i Table ITI. mE "nao — — —— £16,400,000 
Total annual | Consumption of the electricity works. Arc lamps, including installation | ........................... 3,700,000 
i consumption |———___—__—__ - Motors: 
_ in Gormany | Total. | Per annum. Machinery and accessories .................. 6,350,000 
— -> on average : —————— Lc err T 850,000 
|. of last 96 of total Conduit: -seer E aba eere etes 500,000 
few years. £ ' — Tons. Tons. ann. consump’n. Erection wages ........... esee 700,000 
Tons. | | in Germany. Varos «ois oxetsn Eee e CRURA d Tutos Mts 400,000 
| a a ————— — ——— 8,800,000 
Copper | 140,000 14,100,000! 200,000 | 20,000 14:0 Apparatus estimated at ...........cccccccscceseeuecetensceeeees 250,000 
Lead... 160,000 | 6,050,000 | 350,000 | 35,000 20:0 BERNER 
Iron ...! 12,000,000 | 18,850,000 , 1,500,000 | 150,000 1-25 l Total. uero me etpubus od I teacess £29,150,000 
Jute | 140.000 ' 1,500,000! 62.000 | 6,200 4-5 
LN cA e -— luz o- That the glass industry is interested to a eonsiderable degree in 
the development of electricity works is shown by the fact that the 


spent in salaries and wages during the erection of the electricity 


works and the auxiliary articles used in connection with them. (The glass bulbs for the incandescent lamps used by German electricity 


wages for the manufacture of raw materials and half-finished manu- | works up to the present time alone represent a sum of £400,000. 
factures are not taken into consideration here.) We may thus | Finally, it is of interest to know that the total length of the con- 
assume that approximately 500.000 men found employment in con- | necting wires laid is about 48,125 miles, and that the value of the 
nection with the erection of electricity works. The values are given | rubber employed for insulation amounts to £1,750,000. 
in Table III. for the quantities of the most important materials used The previous remarks in connection with the consumption of 
by electricity works, based upon the statistical average price and electricity works refer to the erection of the plants; we must now 
compared with the total annual consumption in Germany, taking the | ascertain how far the works occupy the position of consumers when 
average for the last few years. The amount of this consumption is dependent upon the 
quantity of electric energy generated, i.e., the 


EWNENWNEEENEN EP | number of kilowatt-hours generated. The“ Stat- 


in service. 


OF} i . . "M , PRI 
120000 istics on the Electricity Works,” already referred 


15 
u eee ee ee AL Mae | to, informs us that on the average 30 kw.-hours are 
ie ^ consumed per head of population in the districts. 
PEU = 4099021 supplied, that is to say, in the year 1910 the Ger- 
EN z 960000 2 | 2.100000 ^ man electricity works supplied 120 million kilo- 
AE / | $82,000 12,200,000 . watt-hours for consumption. For their generation 
u$ Fes CMM: workmen and fuel are the principal requirements. 
E ; "0,000 3, 20009. The statistics tell us that on the average 0-4d. 
SUE "m E1800» for wages and salaries and 0:3d. for fuel were 
X hs 720000 | 1,530,000 œ . 
REM S, 8$ Spent per kilowatt-hour. In the year 1910 the 
EC 640,009 7. 1,900,000 $ running costs of electricity works were roughly 2-4 
iti "PESITTTE million pounds for salaries and wages, and 1-8 
275 i > © million pounds for coal. According to these 
3.7 480000 S 1200.900 = figures the number of persons employed annually 
- i 409,000 |10000000 1n German public electricity works is about 
9% " 8 30,000 ; including those persons engaged in the 
HEN 320,600 = | 800090 erection of the works and plants connected to them 
= | 240.00 È | 600,000 an army of nearly 100,000 work men were directly 
à rE interested in the development of electricity 
160,000 — | 400,000 works. 
NET m It is worth while to determine in each separate 
l ' ' case what economic advantages accompany the 
T | 0 0 supplying of electricity by the public works. The 
22s 2 852 2332328353353 258 25 branch with which the electricity works first occu- 
Wi aM a ee EE Net Scu M E pied themselves on a large scale was lighting. The 
Fic. 2.—DEvELOPMENT OF THE TOTAL CONNECTIONS To Pusiic ELectricity Works jy — dU8ntity of energy generated for oe etn es 
GERMANY. the year 1910 corresponds to approximately 30 per 
cent. of the tota] supply given by the works, about 


In this connection it is, perhaps. of interest to ascertain to what | 350 million units. The advantages which the use of electric lighting 
extent some special undertakings are affected as suppliers, by the | has brought with it, such as its convenience, absence of danger and 
erection of works. The two largest steam engine factories in Ger- | freedom from fire, amongst others, have a certain economic value. 
many, Lanz and Wolf, have together erected 900 engines with a total | It is not possible, however, to obtain a definite economic equivalent 
output of about 100,000 H.P. in public electricity works, these engines | for the number of kilowatt-hours. We are able to state on the basis 
having a value of nearly £800,000. Two of the largest boiler | that a kilowatt-hour gives approximately 1,000 c.p.-hours that the 
firms, Steinmüller and Babcock, have received orders to the value of | total lighting per head of population in the districts supplied with 
some £1,750,000, and have erected about 1,300 boilers with a total | electricity has been increased by 10,000 candle-hours per year bv the 
heating surface of 370,000 sq. metres. electricity works, and as modern life demands a constantly increasing 

The following current-consuming apparatus was connected to | number of hours after daylight has departed, this undoubtedly 
public electricity works on April Ist, 1911 :— represents a gain. 

Assuming that it is necessary to provide for this increased lighting 


role uro d eds op MM Made Mele à PA eae O00 by means of petroleum: As about 4 litres of petroleum are required 
Motors numbers. ........ ccce M 285,000 for 1,000 candle-hours, 1,400,000 tons of petroleum would have been 

» Output (horve-power) ............ sess E 1.200.000 necessary. | 5 
Apparatus: oire E o Ia erai p Su PUE endete uds » 200,000 With regard to the use of electric power for traction purposes. n 
» current taken (kilowatis) ......... » 13,000 April Ist, 1911, railway motors with a total output of 418.000 H.P.. 
were connected up to German electricity works. In 1909 only 


287,000 H.P. were connected up; there has, therefore, been an m- 


The graphic representation of these connections (Fig. 2) shows an 
. grease of 47 per cent. The use of the motors corresponds to an. 


imposing development. With regard to those branches of industry 
which are engaged upon the manufacture of the connected apparatus 
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average period of about 1,000 hours in a year, so that for railway 
work alone 350 million units were generated in the year 1910-11. In 
the above figures the connection values and outputs are not included 
for those stations which generate current exclusively for supplying 
railways, and therefore cannot be regarded as public electricity works 
in the sense employed here. Our figures apply chiefly to tramways 
which are supplied with current by the electricity works. 


It must be remembered that the speed of transport has been doubled | 


as compared with the older system, further that the transport possi- 
bilities have been multiplied and the frequency of service increased ; 
finally, that fares have been reduced. The separation of the dwelling 
quarter from the working quarter has been the direct result of this 
better and cheaper method of transit, thus assisting the develop- 
ment of the suburbs of the large towns. Now that a convenient 
means of travelling has been provided for workmen the industries 
could be withdrawn to the edge of the town where the conditions for 
production are more favourable ; in short, the indirect consequences 
of electrification are much more widespread than the perceptible 
advantages show. This will be more obvious in the future when the 
big schemes for the electrification of existing steam railways have 
materialised. 

Another point of special economic value is the fact that by supply- 
ing power the electricity works save the industries the investment 
of a large capital which can be applied to other purposes much more 
remuneratively, thus possibility is provided for the erection of new 
factories or the extension of existing ones. This is of great import- 
ance in an industry in which the profit can only be increased by 
increasing the turnover. As an example, the fact should be cited 
that in the district of the Crimmitschau-Werdau textile industry 
during the last few years extensions have been carried out almost 
exclusively in those works which have had recourse to the electricity 
works as a source of power. 


THE TESTING OF CABLES.* 


BY DR. M. KLEIN. 


"The determination of the breakdown pressure of a cable is not at 
all a simple matter. A number of different figures can be obtained 
from tests on cables which are to all intents and purposes similar 
in so far as material and method of manufacture are concerned. The 
causes of this are probably to be found in the dielectric itself, but also 
they may be due to differences in the frequency, wave shape, tem- 
perature and length of time during which the test voltage is applied. 
Still, the influence of these factors cannot be investigated in any 
particular case; the causes which lead up to a breakdown can 
scarcelv be examined after the breakdown has taken place. The 
cost of such experiments may also be an important matter, and odd 
pieces whieh have been cut off from factory lengths are generally 
all the raw material that can be devoted to this work. The factor 
of safety on cables for a few thousand volts is, however, so great that 
very little importance attaches to breakdown tests ; but with higher 
voltages it has been necessary to be certain that the insulating 
material is applied to the best advantage. The following tests may, 
therefore, be of interest ; they have been carried out during the last 
two years in the cable factory at Rheydt. 

Cables for lighting and power work are almost always insulated 
with impregnated paper; jute is sometimes employed as a packing 
between the various conductors in a cable. The paper is wound on 
in the form of spirals, but not too tightly. In this way a certain 
flexibility is obtained, and there is also room for the impregnating 
material to soak in and fill up the interstices. "The cable is dried in 

.a vacuum at a high temperature after the paper is wound on, and 
then is left lying in the hot impregnating tank until the process is 
complete. The various processes are, however, in fact, very com- 
plicated, and the opportunity for error is seldom absent. The 
materials of the impregnating fluid may have bcen insufficiently 
mixed, or unequally heated, or of poor quality (they have, of course, 
to be bought in the open market) ; so that even if the more obvious 
mistakes, such as injuring the paper, overheating it, insufficiently 
drying it, and so forth, are avoided, it is difficult to reckon on a 
precisely similar product at all times. Therefore, in order that 
breakdown tests may be of any use, it is necessary to carry out a 
great number. The mean value so obtained is no doubt the right 
value to take in reckoning from formule, such as O'Gorman's; but 
the lowest observed is the one that concerns the factor of safety, and 
for commercial purposes this is the only thing of any importance. 
Naturally enough, formule have nothing to do with factors of 
safety, which depend on accidental cireumstances not within the 


* Abstract of an article in the ** Elektrotechnishe Zeitschrift.” 
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scope of Jaw. O’Gorman’s formula is well known, and Deutsch has 
slightly modified it hy taking account of the strands composing an 
actual cable. | : 

For the purpose of the present tests six lead-covered cables, each 
250 metres long, were specially made; in order to guard against 
small differences of an avoidable nature, the same paper and pre- 
cisely the same impregnating materials were used throughout. It 
is sufficient for present purposes to say that they were all single- 
conductor cables ; two had conductors of sectional area 16 sq. mm., 
two others had 50 sq. mm., and the other two had 240 sq. mm. The 
various pairs of cables were also subdivided, inasmuch as the one had 
an insulation thickness of 3mm. and the other of 6 mm. Pre- 
liminary tests showed that the cables were as nearly alike as it is 
reasonable to expect under factory conditions. The best method of 
carrying out breakdown tests of this kind is to cut the various cables 
into short lengths, which are then separately tested ; and in all cases 
the pressure is raised from a fixed minimum by fixed increments, 
the increase of pressure taking place at fixed intervals of time. In 
this way the figures in Table l. were obtained. There was no 
question of great exactness, but rather of finding how manv break- 
downs fell into the different groups, which are, therefore, divided 
from one another by 10,000 volts. In Table II. are given the 
highest, lowest and mean values of the breakdown pressures; the 
value of E, is also given, which is the maximum dielectric stress per 
millimetre, calculated from O'Gorman's formula, and E, is the same 
quantity calculated from Deutsch's formula. 


Table I. —Showing the Number of Breakdowns in the Various Groups of 
Pressure on a'Large Number of Samples of the Different Cables. 


p 3 mm. thickness of | 6 mm. thickness of 
a Morales insulation. insulation. 
Sectional area 
in sy. mm.... L zx d 210 
20 to 30 ...... 1 2 3 
30 .. 40 ...... 29 35 41 
40 ,, 50 ......: 47 28 21 
50 , 60 ...... me 5 
60 , TO ...... T 
aU. CBO Sas 
80 ,, 90 ...... | 


90 ,. 100 


Table II.—Showing the Macimum and Minimum Values, together with 
the Mean Values of the Breakdown Pressures in the Cables of Various 
sizes, and with Different Thicknesses of Insulation. AU the Values 


are given in Kilovolts. 
lues of p PA denise 

Mord 3 E Seco of | 6 mm. oe of 

pressures. ulation. Insulation. 
Sectional areal) jg 5o x pu dr a 

in sq. mm.... 0 , 16 | 50 
Minimum ...... 20-0 20-0 20-0 ' 35-0 30-0 50-0 
Means esie 40-3 36-6 37-2 56-5 62-0 70-3 
Maximum. ...... 49-0 49-0 54-0 | 70-0 84-0 95-0 
«E. ETEA E 20-3 15-8 14-3 18-3 16-1 14-9 
By ose 25-4 | 20-0 | 17-6 20-6 | 190 


As was to be expected, the breakdown voltages vary over a con- 
siderable area. There are relatively few in the lowest group; but 
it is necessary to take them into account, as they were due neither 
to errors of observation nor to mistakes in manufacture. But, any- 
how, there is a considerable difference between the lowest and the 
highest values. The figures obtained bv calculation from theo- 
retical formule seem to be correct for the thicker insulations, but not 
for the thinner. The maximum electric stresses also show the 
peculiar tendency to increase somewhat with a decrease in the size 
of the conductor. This can scarcely be due to accidental errors of 
observation or to chance of any kind ; its practical effect would seem 
to be that with high-tension cables the theoretical formula errs on 
the side of safety as the thickness of insulation decreases. In order 
to examine this point further another series of tests was carried out 
on à lead-covered single-conductor cable having a sectional area of 
conductor of l-5sq. mm. and 1-7 mm. thickness of insulation. 
Sixty tests were made; 5 values of the breakdown pressure were 
between 13 kv. and 15 kv., 10 between 15 and 17, 12 between 17 and 
19, 20 between 19 and 21, and 13 between 21 and 23. The mean 
value was 18-6 kv., corresponding to a maximum stress of 21:6 kv. 
per millimetre, a figure that agrees well with the figures given above. 
The nature of the breakdown, unless it is very severe, can nearly 
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always be taken as evidence of the nature of the stresses to which the 
dielectric has been exposed ; and thus it is nearly always found that 
the greater part of the destruction of the dielectric is in the imme- 
diate neighbourhood of the conductor itself. A further series of 
tests was carried out on the ordinary dry and unimpregnated paper, 
with a view to finding out whether any weak spots in the paper were 
likely to have effect on the results; the paper was tested between 
plate-shaped electrodes, the numbers of the layers being increased 
up to 10. ‘As the number of the layers was increased the figures 
became more uniform, aud it seemed safe to conclude that if the 
number of the layers is sufficient any defect in the paper itself is 
without influence on the breakdown voltage of a cable. 

At the same time tests on dielectric losses were carried out, and 
the results appear to conflict with Humann's view. according to 
which the power factor is a constant independent of the voltage. 
frequency or capacity. The present tests show that the power factor 
increases with the testing voltage, and increases according to dif. 
ferent laws in cables of different sizes. The figures given below 
were found by adopting a dynamometric system of measurement, 
described at length in the original Paper; such measurements could 
only be carried out up to 12.000 volts. But figures for the higher 
limits were also obtained by acting on a suggestion due to Humann. 
On this plan the dielectric losses are allowed to continue till a steady 
temperature is obtained in the lead covering ; an equal temperature 
is then obtained by adjusting the strength of a direct current, which 
is then passed through tke cable. From the value of the direct 
current it is possible to deduce the power factor of the alternate 
current. The figures, however, which are given below do not include 
these, but merely contain those obtained by the dynamometric 
method on cables of the sizes already mentioned in the previous tests. 
The first column gives the test pressure, the second the loss in watts 
per kilometre and the third the power factor. 


Table III.— 6: ing the Dielectric Losses in Cables of Different Sizes. with 
3mm. and 6 mm. of Insulation, 
Areas 16 sq. mm., 50 sq. mm. and 240 sq. mm. 
Voltage, A is the Dielectric Loss in Watts per Kin.) 


16 5q. mm. ; 3mm. 29 5q. mm. ; 3mm.  ,240sq. mm. ; 3mm. 


——— ——— — —Ó — —— ——— ———— 1 ——— 


P. | A Coso., P A. Cos. 

11.720| 1,260] 0-147 111,680|1,080 | 0-0798 12,650 2.320 | 0-0665 
10,230] 820 | 0-124 (10,330) 636 | 0-0595 |10,460, 1,227 | 0-0530 
8,350| 288 | 0-0704 | 8,240; 248 ` 0-0355 | 8,610) 609 | 0-0386 
5,830 40 | 0-0196 | 6.050 75 | 0-0199 : 6,110) 151 | 0-0189 
5,280 38 | 0-0228 | 5,220 62 | 0.0222 | 5,365! 130 0-0224 
4,260 22 | 0-0196 | 4,140 35 | 0-0200 , 4.250 65 | 0-0174 
3,135 12 | 0-0204 ; 3,130 23 , 0.0238 3,130 33 | 0-0168 
2,110 7 | 0.0254 | 2,125 12 | 0-0256 | 2,050 16 | 0-0185 
| 1097| 3| 0.0218 : 1,025) 5! 00217 

16 sq. mm. ; 6 mm 50 sq. mm. ; 5 mm, 240 sy. mm. ; 6 mm. 
P. A. | Cos 9. P. | A. Co. ¢. | P. | A. | Cos ¢. 
Docks ee ee ——— —— ! —— — 
0-0523 [12,180 228 0.0212 112.200 | 347 0-0202 


12,700| 372 
10,590 | 159 0-0317 |10.375 | 148 


| 
8,220; 61 Penn 


} 
0-0204 110,250] 215 + 0-O171 
8,200, 84 | 0-0184 | 8,350; 150 | 0-0177 
6,360] 43 | 0.0241 | 5,830| 44 | 0-0189 | 5,900| 66 | 0-0158 
5.075| 28 i 0.0250 | 5.220; 43 | 00230 | 5.000 53 , 0-9170 
4090| 16 | 0.0220 | 4350. 30 | 0-0231 | 4.200! 39 | 0-0181 
3175} 11 | 0.0249 | 3200; 18 | 00250, 3.150, 23 | 0-0195 


From this it will be seen that the power factor of a cable tends to 
reach a limiting value, and this limiting value is reached at a lower 
voltage in the case of a bigger cable, having a greater thickness of 
insulation. Therefore the law according to which the dielectric loss 
is proportional to the square of the voltage is only true above a 
certain limiting value of the voltage. It may. in conclusion, be 
pointed out that the question of dielectric loss has nothing to do 
with the quality of a cable, and also has very little to do with its 
economical working. Thus, suppose that 5,200 kw. has to be trans- 
mitted over a three-core cable at 25.000 volts, each conductor having 
a sectional area of 70 sq. mm., and the total distance of transmission 
is JO km. The capacity of such a cable would be about 0-2 mfd. 
per kilometre; and let us suppose the power factor to be 0-02. 
Suppose a working power factor of 0:8 at 50 periods: the working 
current will be 150 amperes and the charging current 9-1 amperes, 
and the dielectric loss will be about 7-9 kw.—i.e., 0-15 per cent. of 
the working load—whereas the ohmic loss will be 3-65 per cent. 
Even allowing for the fact that the dielectric loss is a steady one, 
independent of the load, it will easily be admitted that a loss of 


8 kw. in a plant of 5,000 kw. capacity is not a serious one. 


and with Conductors of Sectional 
(P is the Testing 


TELEPHONE ENGINEERING ECONOMICS.* 


BY H. SMITH. 


I have endeavoured in this Paper to define a few “ short cuts " 
which can be applied by an engineer to the respective proble-ns of tele- 
phone cable-laying and thus enable him to satisfy himsclf with a 
minimum effort whether the scheme under consideration is an econo- 
mical one or not. The problenis proposed to be dealt with are as 
follows: (a) The economical limit for the provision of pipes and 
ducts in advance of immediate requirements, (b) the economica] 
limit for the provision of underground cables in advance of immediate 
requirements, and (c) the economical extent to which existing under- 
ground cables can be withdrawn and substituted by cables of larger 
circuit capacity. It is necessary to consider the method of compar- 
ing the costs of the various alternatives, for obviously the comparison 
must be of such a nature that all the factors governing the problems 
are allowed for. A true comparison, therefore, must allow for the 
following factors being considered: (a) capital costs, (6) mainten- 
ance costs, (c) life of plant and (d) period at which costs are incurred. 
This is effected bv expressing these items as a percentage of the 
capital cost and calculating the present value of the costs of the vari- 
ous alternatives over a certain definite period. In other words, item 
(a) is expressed as " interest." item (b) as " maintenance " and item 
(c) as " depreciation," all three items being taken at a definite per- 
centage on the capital cost. The sum of the three percentages is 
termed the “annual charge," and it will be seen that by allotting 
suitable percentage figures for maintenance and depreciation it is 
possible to define a unit cost for all types of plant which will auto- 
matically cover the factors requiring consideraticn. 

The method of comparing the costs of twoschemes, in one of which 
expeaditure is incurred at different periods to the other, requires, 
perhaps, a little explanation. It has already been pointed out that 
it would be unreasonable to compare the capital cost of providing a 
100-pair cable and of providing a 50-pair cable followed at a later 
date by a further 50-pair cable. The interest, maintenance and de. 
preciation charges on half of the total cable capacity are not incurred 
in the second alternative, and it is therefore necessary to find a means 
of allowing for the consequent saving. The method of doing this is, 
as already mentioned, to calculate the present value of the annual 
costs of the alternatives over an assumed period of years. The 
length of the period over which the total annua] charges should be 
compared should theoretically be the full life of the plant concerned, 
but to avoid the necessity for varying the period in accordance with 
the different types of plant concerned in each scheme it is more con- 
venient to adopt a uniform period which will cover the lives of all 
classes of plant. A period of 25 years will suffice. Although this 
period does not cover the life of pipes and ducts it is quite long enough 
to obtain a fairly accurate comparison of the relative costs of the 
various alternatives. It will be seen from an inspection of the table 
of present value constants sct out in the Paper that the effect of 
adopting a longer period than this is not very material. The calcu- 
lations involved in determiniag on a sound financial basis how pipes 
or ducts should be provided to meet future requirements are straight- 
forward once the capital cost of the various alternatives are obtained. 

The following problem can be taken as an illustration. A 3 in. 
pipe is being laid which will provide for the next nine years’ require- 
ments. Shall an additional pipe be provided at the same time and 
thus avoid future re-opening of the ground ? Calculations based on 
the graphs of present value constants showed that the former is 
the more economical. 

It was shown that so far as cast-iron pipes are concerne provision 
should he made on the initial opening of the grouud, for the require- 
ments 10-15 years ahead, and it is interesting to know that this prac- 
tice is, in London at any rate, justified from a purely economic stand- 
point. The second type of problem usually met with is the economi- 
cal provision of underground cables. This problem is more complex 
than that of the pipes, but once the principles are appreciited it can 
be solved quite as readily. The necessary cable circuits along a given 
route to meet the requirements of a specified period can be provided 
in various Ways, ranging from the one extreme of providing, say, seven 
pair units from time to time as re quired to the other extreme of pro- 
viding the entire cable capacity at the outset. Both these extremes 
will possibly be wasteful. and the problem is to decide what inter- 
mediate arrangement would provide for the maximum economy. By 
providing small cables from time to time as required the proportion 
of cable plant lying idie will be kept at a minimum, but the cost per 
individual cable circuit will be higher, and the pipe space will be used 
up more rapidly than if a larger cable were provided at the outset. 
An average mile of 300 pair 20 Ib. cable with pipe will cost some 
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£2,400 to instal, thus giving 300 circuits at a cost per circuit of £8; 23 
seven-pair cakles would probably be the most that could be contained 
in this pipe, and the cost of these seven-pair cables in situ, together 
with the pipe, will probably amount to the same as that of the 300- 
pair cable. The cost per circuit, however. will be £15, as only 161 
circuits are obtained. No telephone engineer now holds a brief for 
the provision of seven-pair cables from an economic standpoint ex- 
cepting in the very smallest distribution routes. The past tendency 
in this direction is already bearing its fruit in maintenance difliculties 
and in the blocking of valuable pipe space in congested thorough- 
fares. Indeed, investigation of typical cases in London is showing 
that it is economical to pull out and scrap existing seven-pair cables 
(which have probably cnly enjoyed a few years life) in order that the 
pipes may be utilised to better advantage. 

The chief factor in the problem of the economical provision of 
underground cables is the pipe capacity. lt has already been shown 
that a number of small cables filling a pipe is, circuit for circuit, con- 
siderably more expensive than one large cable. This is so, even ignor- 
ing the value of the pipe but to a much lesser extent, and if it were not 
for the varying effete on the pipe space of the two alternatives the 
economical period for the provision of cables would be comparatively 
short. Assuming, for example, a case where pipe space is available 
which will meet ultimate requirements no matter how the cable 
circuits are provided. Now a total of 300 circuits required during 
the next 15 years can be provided by the following alternative 
methods: (a) A 300-pair cable at the outset; (b) A 150-pair cable 
at the outset and a further 150-pair cable eight years hence; (c) A 
100-pair cable at the outset and two further 100-pair cables at five- 
yearly intervals; (d) A 75-pair cable at the outset and three further 
75-pair cables at four yearly intervals; (e) A 50-pair cable at the outset 
and five further 50-pair cables at 2} yearly intervals. In other words, 
circuits may be provided for 8, 5, 4, or 21 years ahead, respectively. 
The economical period to plan for can be worked out in detail, and it 
can be shown that to provide cable capacity for five years ahead will 
in this case represent the maximum economy. 

The position is considerably affected, however, when the available 
pipe space is limited. The shcrter the period planned for in this case 
the less the accommodation in the pipe (due to the filling up of the 
pipe space by small cable units) and consequently the sooner must 
additional pipe capacity be provided. If in the last example it is 
assumed that only one pipe is available it will be readily appreciated 
that the position will be considerably altered. It will be necessary 
for instance to provide a new pipe at the eighth year under alternative 
(^), and the effect of this, even if the cheapest reinstating is concerned, 
will be to render the total cost of alternative (b) considerably higher 
than alternative (a). It may be economical, therefore, to provide 
the full 15 years cable capacity at the outset. There is, of 
course, a further alternative to consider before the economy of pro- 
viding at the outset the entire ultimate cable capacity can be estab- 
lished. That is, to draw out the first 150 pair cable in alternative (b) 
at the eighth year and replace it by a 300 pair cable. By this means 
the provision of a new pipe is avoided but a certain wastage is in- 
volved in the recovery of a cable before its working life has expired. 
Before attempting, therefore, to lav down any general principles in 
connection with the economical provision of underground cables it 
will be desirable to discuss the question of substituting existing cables 
to provide for additional capacity. The important factor in this 
care is depreciation. Assuming the average practical life of lead. 
covered underground cables to be 25 years and the scrap value of the 
material contained therein, after deducting the cost of withdrawal, 
to ke approximately 25 per cent. of its original cost when first in- 
stalled, it will be seen that if a cable is left in situ its value decreases 
from 100 percent. to25 per cent. during 25 years. At theend of that 
pericd capital expenditure must be incurred in providing a new cable, 
and theoretically therefore the annual depreciation is represented by 
a sum which, at a given rate of interest, will equal, in 25 vears, 75 per 
cent. of this capital expenditure. Assume for example the cost of a 
certain cable in place to be £100. At the 25th vear it is withdrawn 
ard scrapped. the net credit represented. bemg 25 per cent. of its 
original cost, that is, £25. A sum of £75 is therefore required at the 
25th vear in order to make up the full £100 necessary to provide 
a new cable, Now if a rate of interest of 34 per cent. per annum is 
assumed it will Le found on inspection of a cable of compound interest 
that an annual sum of £1:03 will increase toa total of £75 in 25 vears 
time, so that this annual sum is a measure of the theoretical deprecia- 
tion of the cable, Inother words, 1-93 percent. of the capital cost of 
the cable in place representstheaverage annual charge for depreciation, 

A direct comparison of the three alternative schemes shows the 
estimated costs to be: -Alternative 1: Provide one 300- pair 10 Ib. 
cable now =£1,055. Alternative 2: Provide one 150-piir. 10 Ib. 
cable now, provide new pipe and one 150 10 lb. cable eight years 
hence. £1,152. Alternative 3: Provide one 150-pair 1Olb. cable 
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now, withdraw cable eight years hence and provide one 300- pair 10 Ib. 
cable — £1,109, and the provision of the full 15 years cable capacity 
at the outset is justified. Asa matter of fact, the substitution of 
existing cables is not a very desirable means of providing additional 
circuit capacity, and the saving effected thereby should be fairly sub- 
stantial Lefore this course is resorted to. To provide means of keep- 
ing working circuits uninterrupted is generally both costly and in- 
convenient. At the same time, however, the fact must not be over- 
looked that in many cases a considerable saving can be effected from 
a financial point of view by withdrawing existing cables in lieu of 
providing new pinework and cables. When one bears in mind the 
comparatively high cost of providing additional pipes, more especially 
in those cases where the reinstatement is a considerable item. it will 
be appreciated that the question of substitution should re eive more 
consideration generally. I have in view especially cases where exist- 
ing 100-pair, 150-pair and 200- pair 20 lb. cables entering Exchange 
Buildings are blocking valuable duct space, and also where such types 
of cables are blocking pipes along main subscribers’ aud junction 
routes in surburban areas where the question of providing interruption 
facilities is not of great difficulty. In many of these cases there is no 
doubt that substitution would enable the opening of the ground for 
additional pipes to be deferred for the full 15 years’ period previously 
referred to. ‘The present practice of the department is to provide 
cable capacity generally for the requirements for a period of eight 
years. A striking feature is in the apparent economy shown of plan- 
ning for the full 15-year cable capacity in those cases where less than 
100 circuits are required within 15 years. [n other words, a 15-year 
planning period is more economical than an eight-year one in the pro- 
vision of cables serving side roads and others offering comparatively 
small telephonic possibilities. As soon as the 15 years’ requirements 
begin to range from 100 to 300, it is economical, however. to provide 
cable for eight vcars ahead only. When the 15 years requirenents 
exceed 300 the pipe capacity begins to enter into the question, and 
the foregoing principles no longer apply. 1t will be readily apprecia- 
ted that if the cable capacity required for the eight-year period is, say, 
400 circuits it will be impossible to provide in the same pipe at the 
expiration of this period a further cable for the next eight-;e v cycle, 
and ii certain circumstances therefore it will be wiser and more 
economical to provide the larger cable at the outsct and so avoid the 
expense of a new pipe. 

It is possible now with the data given in the foregoing notes to 
summarise certain general e»onomic principle; in connection with 
the provision of underground pipes and cables. I cannot, of course, 
hope to define principles to meet with all the conditions likely to anse 
in actual practice, but with those set out, coupled with the data and 
information contained in these notes, it will probably be an easy 
matter for the engineer to decide in each case which of the various 
alternatives he may have under consideration is the proper one to 
adopt. 

The author, in conclusion, gives the following economic principles 
in connection with the provision of underground pipes and cables: 
(1) Pipe capacity should generally be provided for the requirements 
for at least 15 years. (2) Cable capacity in minor routes, with a 
maximum 15-year requirements of 100 circuits, should be provided 
for the full 15-year period. (3) Cable capacity in minor routes where 
the 15 years requirements range from a minimum of 100 to a maxi- 
mum of 300 circuits should be provided for eight years. (4) Cable 
capacity in main thoroughfares or in routes where the full 15 years 
requirements cannot be accommodated in one pipe in two separate 
cable units should be provided for either the full pipe capacity or for 
the 15 years’ requirements, whichever is the less. (5) Existing 201b. 
cables of approximately 109 to 200 pairs should be withdrawn. gener 
ally, where additional capacity is required, providing the cost of keep- 
ing the circuits working during substitution is normal and that 10 Ib. 
gauge conductors are adequate for the new cable requirements. 
These principles are based on London conditions and cannot. of 
course, be applied elsewhere without reconsideration, and, possibly, 
modification, 
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THE DEVELOPMENT OF THE PARSONS TURBINE. 


The development of the Parsons turbine, from the very smallet 
beginnings, to the 25,000 kw. set which we described a week or tw? 
ago, might very well form a chapter in the book on " The Romance 
of Engincering " which some one ought to write. For ourselves 
we are not going to attempt this task, though we think it of interest 
to give some figures showing both the progressive Increase 11 size 
of the units turned out and the improvement in the econom 
obtained. 

Fig. 1 isa diagram showing the aggregate power of land Parson 
turbines in use at the end of cach year.. The first of these was pre: 
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At the end of the first 


duced in 1884, being a 6 x.H.P. machine. 
In the next five 


five years the total power in use was only 60,000. 


years Sir C. A. Parsons was precluded from manufacturing his 


parallel-flow turbine and was engaged largely on experimental work, 


and the total power produced in these years—1889 to 1804 —was only 


10,000 H.P., all in machines of the radial-flow type. From this time 


onwards, however, after the rights to make the parallel-flow turbine 


were recovered, there was a steady development, not only in the 
collective power, but particularly in economy, owing to improve- 
ments in the material and form of the blades, in governing, and in 
the attainment and economical utilisation of higher vacua, as well 
as in the increase in the dimensions of the machines. Thus in 1904 
—20 years after the first turbine had been built—the collective 
horee-power of the machines in use on land at home and abroad was 
840,000. In the next five vears—1905-9—there were constructed 


turbines for land stations of 3,890,000 H.p., while during the last 


four years—-1909-13— the output equalled 3,570,000 H.P. 

Progress in economy has also exercised an important influence in 
this remarkable development in the use of the turbine. Fig. 2, 
shows the size of the largest land units at different periods and the 
steam consumption of units at corresponding epochs. The first 
large units were of 75 kw. power, made in 1886 for the Newcastle 
& District Electric Lighting Co. These are non-condensing tur- 
bines, and are coupled to single-phase alternators producing current 
at a periodicity of between 80 and 85 per second. The turbines run 
at the great speed of 4,800 revs. per min. In 1891 there was intro- 
duced the first condensing turbo-generator, and this machine, of 
100 kw. output, when tested by Sir Alfred Ewing in December of 
that year, gave exceedingly good results. With a boiler gauge pres- 
sure of 103 lb. per sq. in., and with steam superheated to the extent 
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of 56°F., and exhausting into a vacuum of 27-6 in., the steam con- 
sumption was only 28 lb. per kw. hour. This turbine was of the 
radial-flow type, as were also the largest turbines of 1892, which 
were of 150 kw. capacity, built for the Cambridge & Scarborough 
Electric Supply Co. These were also of the condensing type. 

Soon afterwards Sir Chas. Parsons was able to resume the manu- 
facture of the parallel-flow turbine and to continue his improve- 
ments of this type. The turbine as a consequence established its 
superiority in many respects over the reciprocating engine for driv- 
ing dynamos, as vibration difficulties were experienced in connection 
with these. In 1894 the first of several 350 kw. parallel-flow non- 
condensing turbines was fitted in the Manchester Square Power 
station of the Metropolitan Electric Supply Co., and five years later 
another large step in size was made when the now famous 1,000 kw. 
turbo-alternators for Elberfeld were commenced. These were the 
first of the tandem design of reaction turbines and were, in fact, 
generally the prototype of the 25,000 kw. set just completed. The 
Elberfeld machines were tested in their position at the power station 
in 1900, and the steam consumption was found to be 20-1 lb. per 
kilowatt-hour, the boiler pressure being 140 1b., the superheat 20 F.. 
and the vacuum 28-47 in. Another distinct advance in size was 
marked within the next few years by two 4,000 kw. turbo-alter- 
nators, built in 1906 for the Carville power station of the Newcastle- 
on-Tyne Electric Supply Co. These turbines were of the single- 
cylinder, parallel-flow, reaction ty pe, running at 1,200 revs. per min., 
driving three-phase alternators." As a result of the efficiency of 
these sets, six more, of a similar but improved design, were ordered 
almost immediately. With steam at 200 lb. pressure, 120^ F. super- 
heat, and a vacuum of 29 in., the low steam consumption of 13-28 Ib. 


per kilowatt-hour was obtained with these plants. An important 
feature of these machines was the very large overloads with which 
they were designed to deal, as they were intended to cope with the 
electric passenger service which the North-Eastern Railway Co. had 
introduced between Newcastle and Tynemouth, and which involved 
sudden demands when trains started. In 1907 two 5,000 kw. sets 
with alternators were supplied to the New South Wales Government 
for the Ultimo power station; they were single-cylinder turbines, 
and ran at 750 revs. per min. In the two following years six 6,000 kw. 
tandem reaction turbines were installed at the Lot’s-road power 
station of the Metropolitan District Railway and the London Elec- 
tric Railway Co., being coupled to the existing Westinghouse alter- 
nators. These sets are also remarkable for the high overload 
which they were designed to take, as they could run up to 9,000 kw. 
and even 10,000 kw. In their case the steam consumption was 
14 lb. on a normal full load of 6,000 kw. In 1909 also two similar 
sets, complete with alternators, were made for the Randfontein: 
Estates Gold Mining Co.’s power station in South Africa. 
At the present time in addition to the 25,000 kw. set just com- 
pleted, Messrs. Parsons have under construction six 12,500 kw. 
turbine-alternators in connection with the electrification of the 
Melbourne Suburban Railways. These are of the tandem reaction 
type, generally similar in design to the 25,000 kw. machine, and run 
at 1,500 revs. per min., generating three-phase current having a 
periodicity of 25. The normal steam, pressure is 200 Ib. per square 
inch, superheated to 600°F., and the plants are designed fora vacuum 
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F.c, 2.—SHowine DEVELOPMENT IN SIZE AND STEAM CONSUMPTION OF 
Parsons TURBINES, 


of 28$ in. The arrangement of the condensing plari of these 
machines is somewhat novel, inasmuch as the exhaust steam comes 
out at each end of the low-pressure turbine, each exhaust- pipe being: 
connected to a seperate condenser, with a large connecting pipe be- 
tween the two to equalise the pressure. The steam consumption 
guaranteed is 12-00 lb. per kilowatt-hour at full load. There is 
under construction for the Metropolitan District Railway Co. and 
the London Electric Railway Co. an 18.000 kw. turbo-aiternator, 
which will be installed at the Lot's-road power station. This plant 
is also of the tandem reaction type, driving an alternator at 1,000 
revs. per min., generating three-phase current at 334 periods. The 
normal steam pressure is 185 lb. per square inch, with 120* F. super- 
heat, and the plant is designed for a vacuum of 29 in. The steam 
consumption guaranteed is 12 lb. per kilowatt-hour at full load. 


Synchronous Motors for Compressors.— l'ho use of syn- 
chronous motors for driving compressors 1s comparatively new 
practice for mining work. An example is given by the ** Engi- 
neering and Mining Journal." Two compressors are each 
driven by a Westinghouse self-starting synchronous motor : 
one delivers 1.352 cubic ft. of free air per minute at 200 revs. 
per min., and is driven by a 220 H.P. motor; the other delivers 
995 cubic ft. of air at 225 revs. per min., and is driven by a 
175 H.P. motor. These compressors have been in operation 
over a year ard have proved satisfactory. The rotors are 
fitted with squirrel cage windings, which encircle the field poles, 
thus making the motors self-starting and-eliminating hunting. 
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THE ORGANISATION OF THE UNIVERSITY 
OF LONDON. 


The latest Roval Commission on the working of the Uni- 
versitv of London, whose report. it will be remembered, was 
published at the beginning of the present vear, made some 
very definite recommendations for the reorganisation of the 
various governing bodies and the professional and teaching 
staffs. We dealt with these recommendations in detail at 
the time, and need not state our views again, except to 
mention that the importance of a considerable extenston of 
the policy of incorporation was insisted upon. With this 
policy we are in entire agreement. Indeed, we think it 
must be adopted if London is to have as its University, not 
only a conglomeration of buildings, but a living, working 
cducational body worthy ot the metropolis of the world. 

The scheme outlined by the Commissioners adumbrates à 
university under the control of a small supreme governing 
body (the Senate) to direct and control the policy, and espe 
cially the finance of the University. Under this Senate will 
work the various Faculties, which will have very wide powers, 
especially with regard to the professorial staff and all details 
of educational work. To make this possible it is recom- 
mended that the course taken in the case of University and 
King's Colleges should also be followed by the Imperial 
College of Science and Technology, Bedford College, and 
possibly the East London College, as well as in a less 
degree bv the Birkbeck College and some of the medical 
schools, and that these institutions should become the pro- 
perty of the University and under its control both as regards 
education and finance. Each College, however, would con- 
trol its own financial details, and money might be earmarked 
for any pariicular institution. 

So far this is all to the good, and the Commissioners can 
be, and have been, congratulated on the soundness of their 
recommendations, with which general agreement has been 
expressed. Thore has, perhaps, somewhat naturally, been 
some regret within the colleges themselves that their 
autonomy should be lost, but we feel that this is but 4 
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twinge, which may be likened to a growing pain, and will 
as quickly pass. 

When, however, we come to the part of the report dealing 
with more material things, we at the same time reach a 
point where those who have heretofore been in agreement 
must part company. The Commissioners seem to think: 
and their view was supported by Mr. J. A. Pease, President 
of the Board of Education, in a recent speech at the Birkbeck 
College, that the adoption of such a scheme as outlined 
above necessitates as much of the University work as pos- 
sible, together with University administration, being con- 
centrated in a central University quarter. Mr. PEASE, 
indeed, went so far as to say that the principles of recon- 
struction to which he attached most importance were the 
provision of University buildings and the formation of a 
University quarter. In his opinion, the University ought to 
be as familiar to Londoners as the Tower or St. Paul’s ; 
should be a visible thing to which the citizens of London could 
point as an institution worthy of the wealth and power of this 


great city—an addition to the artistic glories of the metropolis. 


Now, this recommendation of a “ University Quarter ” 


is one that takes the fancy, and it has been seized upon by 


the general and political public as a subject for discussion. 
As is well known, numerous sites have been mentioned, and 
much acrimonious talk has taken place over the relative 
merits of the Foundling Hospital, British Museum, Surrey 
side of the Thames and Somerset House sites, 


much result. To us, indeed, the whole site question seems 


to have attained an altogether unnecessary importance, for 


this reason: that a University quarter cannot be estab- 
lished by the mere erection of a number of buildings even 
when these are fitted with the various appurtenances recom- 
mended by the Commissioners, neither will any of the pro- 
posed sites provide sufficient area for the future buildings 
required for the carrying out of higher education in London. 
If it is necessary to concentrate the buildings in one place 
the site must be sufficient to allow for extensions. 

The necessity for this concentration of University buildings 
has, we feel, been somewhat exaggerated. There must be 
central offices, it is true; there must also be laboratories and 
other buildings, which should be built on a suitable scale, 
but we cannot expect the University ever to dominate 
London as their Universities dominate Oxford or Cambridge. 

We, therefore, hope that before it is too late these many 
rash proposals with regard to the site of the University will 
be discarded. A much more sensible and cheaper arrange- 
ment would be to retain the administrative offices at South 
Kensingion, where at least they are in a quarter which is 
already an educational one. and where we believe arrange- 
ments could be made for necessary extensions, or for the 
erection of adequate buildings at a much less cost. To 
carry out any of the other proposals would mean enormous 
expense, and though: the idea of having a concentrated 
University might render this worth while, it certainly would 
not be when the only result will be a semi-concentrated 
University in a more out-of-the-way place than it is already. 
We feel, as we said at the beginning of this article, that to 
give London a University the spiritual side must receive 
attention rather than the material. 


without 
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Electric Wiring. By Prof. W. C. CLINTON. 
J. Murray.) Pp. viii.4-197. 2s. 


One is impressed when reading Prof. Clinton's “ Electric 
Wiring " by the difficulties inherent in compressing into some 
200 pages so extensive a subject. As far as 1t goes, the book 
forms a good elementary guide to electric wiring, and doubtless 
would enable many a wireman to pass the City and Guilds 
of London Examination on the subject. It is, however, rather 
a primer for giving a competent. practical wireman some theo- 
retical know ledge, than for giving complete instruction to a 
beginner. This is made most evident by the fact that onlv 
some 10 or 12 pages are devoted to a general survey of all the 
systems of wiring, so that, obviously, the description of any 
one must be very brief. This being so, the proportion of space 
allowed to the various systems mentioned i is rather misleading 
—viz., some six pages to ' Casing," about five pages to 

" Tubing " (mainly about slip tube), and nearly one page to 
“Cleats.” with only a dozen or so lines for all other systems. 
* Ntannos," the * Henley System,” ** Woodhouse Casing," and 
“Twin Lead " wiring are not even referred to by name. It i is 
unfortunate that the use of slip tubing and threaded wiring is 
not condemned more strongly. Even if it be used very largely, 
as it is, yet in text-books it is desirable that a system not 
allowed by the I.E.E. rules should be stated to be unsatisfac- 
tory. Why is it, by the way, that reference is rarely, if ever, 
made in " wiring. ? books to the fact that there may be different 
methods of running wires to obtain a certain result, and that 
though they may all be equally good electrically, they may be 
very different economically ? The diagram on p. 70 might 
involve serious w 'astage of wire if strictly followed, but no sug- 
gestion of any alternative i is made. and the use of mechanical 
connectors, which merely take tlie place of the old soldered 
joints, is not referred to, although a strict looping-in system is 
now rarely employed. 

For the competent wireman. however, the book is likely to 
be most useful, as it is clear and simple in explanations; has 
many typical examples fully worked out, and contains the 
essentials of various problems that the wireman has to evolve. 
From his point of view the split infinitives may not be a cause 


for comment, though that is no reason why they should occur. 
` E. H. F. 


Life Understood from a Scientific and Religious Point of View 


and the Practical Method of Destroying Sin, Disease an 
Death. By F. L. Rawson. (London: The Crystal Press, Ltd.) 


Pp. xv. +660. 7s. 6d. net 

The present volume is largely beyond the scope of THE 
ELECTRICIAN, but owing to the position of the author in the 
engineering world we may be permitted to make a few remarks 
upon the contents. We think the very title will strike the 
average reader as extraordinary, as one indicating the pos- 
session of knowledge by the author far bevond that possessed 
by other men, and this will very naturally make the reader 
sceptical at the outset. This feeling of scepticism will be 
intensified by a perusal of the pages, for it will there be found 
that definite assertions take the place of personal opinions. 
We are all entitled to our own opinions as to what may or mav 
not be tlie explanation of certain phenomena ; but unless such 
opinions are backed up by verv definite evidence we have only 
the right to express these ideas as our personal opinions. 

The author lays down the doctrine of non-reality of matter: 
that the material world is not a fact; that thoughts consist of 
lines of force at right angles to each other, each thought being 
a high-tension alternating current; and other ideas of that 
kind. When we rezd these dogmatic assertions we call to 
mind the following paragraph which occurred in Sir Oliver 
Lodge’s presidential address to the British Association :— 

So also if any philosopher tells you that vou do not exist, or that the 
external world does not exist, or that you are an automaton without free 
will, that all vour actions are determined by outside causes and that you 
are not responsible—or that a body cannot move out of its place, or that 


3rd edition. (London: 
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Achilles cennot catch a tortoise—then in all those cases appeal must be 
made to 12 average men, unsophisticated by special studies. 
Wefeel that thiscriterion must beapplied in the present instance. 
Some remarkable experiments are also mentioned, show- 
ing the effect of mind upon matter, but very little evidence 
is offered in their support. When we come to the question of 
disease we find that the author takes the view that all disease 
is due to certain mental attitudes. Speaking mere'y as lay- 
men, we think it is well recognised that the mird certainly has 


an enormous influence upon disease, and it may be that the: 


author is largely correct in his ‘dea; but we cannot follow him 
when he goes so far as to say that “every physician has the 
power to prevent. to control and to cure cancer." The power 
to which the author refers is purely mental, on the part of the 
physician. 

The amount of labour spent on the book must have been 
enormous. The lines in the pages are numbered, ard there are 
endless cross-references given by page ard line in the margins 
of the pages. Some pages of the book are of cons derab!e 
interest, but it is extremely lacking in system, a:.d the average 
reader will feel that he is in an intellectual morass. For this 
reason we think the book would have been vastly improved 
if it had been made very much shorter; and if the author had 
expressed himself more in speculations then in dogmatic 
assertions, the book would carry more weight. In concius on. 
we may say that the author dea!s largely with spiritual matters 
with which we have sympathy ; but these are outs:de the scope 
of THE ELECTRICIAN, and therefore we cannot deal critically 
with that part of the work. 

Taschenbuch für Monteure Elektrischer Beleuchtung: anlagen. 


By G. Lux, C. MicHALKE and Von Garspera. (Munich: R. 
Oldenbourg.) 46th edition. Pp. xxiv.-- 284. M.2.50. 

It is surely rather a work of supererogation to criticise a 
book that has reached a 46th edition, for we have enough faith 
in the discrimination of the public to say that whatever the 
faults of a work that has reached that stage it must at least 
have some good init. This particular work is a German variety 
of the cheaper “ pocket-book " which is so familiar in this 
country. It is intended primarily for the wireman, and for th's 
reason is to a great extent influenced by the very complete 
rules of the Verband Deutscher Elektrotechn!ker, whose con- 
stant revision require similar alteration in this pocket book. 
It deals in an adequate way with the properties, erection, 
upkeep and testing of motors, generators, transformers, accu- 
mulators, switchgear and lamps, and wiring and cable laving. 
Some useful hints are given on earthing and personal safety. 
It is not very fully illustrated, and seems to depend less on 
makers' catalogues than similar books in this country. 
L'Electricien Amateur. By Gerorck Mis. (Paris: H. Dunod and 

E. Pinat). Pp. 2fr. 50. i 

M. Mis’ forte seems to be the preparation of books for the 
electrical amateur, and no one can deny that he does it very 
well. The present volume may be considered as a companion 
to orne (“ L’ Electricité Domestique ") we noticed some time 
ago, in that it gives a whole series of new electrical work and 
experiments which can be carried out by the amateur in his 
own home. In a word, its object is to instruct and to amuse. 
the amateur being the instructed and the lookers on the amused. 
The work is well done. M. Mis describes in great detail much 
apparatus that can be made bv the amateur, and the reader 
should have no difficulty in folowing exactly the instructions 
given so that an equipment that will do tts work will be the 
pleasant result. 


THE EMPLOYMENT OF POWER IN H.M. POST OFFICE.* 
BY H. €. GUNTON, 


Until recently the energy for power and lighting in London and 
seven of the larger provincial towns was supplied from small power 
houses situated in the basements of the Post Office. buildings, and 
some of these stations have been in existence for about 20 vears. In 
the Metropolitan area. two these old. power houses have recently 
keen replaced by the new electric power system which has been laid 
down to meet the growing demand for power and to generate under 

* Abstract of à Paper read. before. the Institution of Electrical 
Engineers. 


more economical conditions. 
main generating station and three sub-stations, the generating station 
being situated on the south side of the river, near Blackfriars Bridge, 


and the three sub-stations being in basements at King Edward 
Electric power is generated 


Building, G.P.O. West, and Carter-lane.* 
as three-phase alternating current with a frequency of 50 periods per 
second, and at a pressure of 6,600 volts, and transmitted at this pres- 
sure to the three sub-stations. By means of suitable relays at the 
sub-station end of the extra-high-tension feeders and in the con- 
tinuous-current 'bus bars it has been arranged that in the event of 


temporary interruption to the extra-high-tension supply from the 


power house the battery will for a considerable time not only main. 
tain the supplv to the continuous-current circuits but will also, by 
running the motor converters reversed as extra-high-tension genera- 
tors, automatically maintain the pressure on the extra-high-tension 
"bus bars at the other two sub-stations, and so enable the transformers 
to maintain the alternating-current supply. The normal full-load 
capacity of the main gencrating plant, including spares at the power 
house, is 2,500 kw., and the corresponding capacity at the sub- 
stations is 1,200 kw. at G.P.O. West, 900 kw. at King Edward 
Building. and 300 kw. at G.P.O. South. Table I. gives an extract 
from the weekly analyses of operation and Fig. 1 illustrates a repre- 
sentative load curve. Although the present total output is so small 
the extremely favourable character of the load curve has enabled 
cnergy to be supplied for all purposes at a cost of approximately 14d. 
per unit delivered. 
Table I.—G.P.O. Power System. 
Extract from analysis for week ending April 25, 1913. 


Units generated, &c. Units. 

A Total c.h.t. output to sub-stations for lighting and power... 115,160: 
B Excitation nero vti cian spo RUN UU ESAE EVEN sasowwereesanss 1.545 
C Works—Lighting and power.............. eere 6,450 
C- +s: Testing and Special i552 erre reor menter trinus — 

D Total units generated = A4- B--C4-C'. ..................Leeeeeee 123,155 
E Units generated by main generators, not including C'-— A--C 121,610 
F Momentary maximum output (e.h.t.) to sub-stations......... 1.156 kw. 


Units used for excitation _B__ 1545 — 
Units generated, by main generator E 121,610 — 
Total output (e.h.t.) 


1-27 per cent. 


Total generated including excitation, lighting and power, but not C' 


A 115,160 
= - Aui mm : = . * t. 
A+B4C 123,155 794 Per eh 
E 


: CEMETERIES EET ent 
Rupaing load tetor Running-plant-capacity x hours fUr peres 
A __ 59.2 

Fx 1687" per cent. 

Average power factor, 98 per cent. lag. 

Coal used = 195-3 tons. Lb. per unit — (1b.) (D)=3-55 lb. 

Water evaporated = 2,617,460 lb. Lb. per unit -- (1b.)/(D)- 21-3 Ib. 

Evaporation per lb. of coal, 6-0 Ib. 

Overall efficiency of transmissions (A.C. and C.C.), transformation and 
conversion (including battery losses), 87-4 per cent. 


Weekly load factor = 


As regards the provincial stations, arrangements have recently 
been made in several instances to change over to the local municipal 
supplies, this course being rendered advisable owing to the approach- 
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Fie. 1.—Datty Loap Crrve (APRIL 25, 1918) or G.P.O. POWER 
STATION AT BLACKFRIARS. 


Load factor=73-4 percent. Running plant load factor -80-1 per cent. 
Average power factor 0-98 lauging. 


ing obsolesence and wearing out of the plant, to the inability to deal 
with the growing demands in the space available, and to the favour- 
able arrangements which it has latterly been possible to make with 
certain local authorities. Owing to the fact that the exhaust steam, 
supplemented by a certain amount of live steam, has been used for 
heating purposes it has not been so easy to justify the shutting down 

* THE 


ELEcTRICIAN, Vol. LXV L., p. 205, Nov. 18, 1910. 


The new system at present includes a 
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of these non-condensing stations on purely financial grounds as , house tube systems described below, rotary blowers maintaining a 


might be imagined. In each case, the existing cost of supplying all 
-services has had to be carefully compared with the cost of the pur- 
chased electrical units, plus the cost of additional heating and steam 
cooking plant, taking into consideration, of course, the capital charges 
involved in each case. In some cases the favourable load curve has 
enabled a sufficiently low price to be obtained for a direct supply at 
the standard low pressures for power and lighting without special 
arrangements, this result being facilitated by the recent improve- 
ments in metal filament lamps and their employment in groups of 
high candle-power units for general lighting. In other cases the 
required price per unit has been obtained by installing a battery to 
enable the value of the local factor to be increased, the advantage 
also being obtained of a stand-by for emergency purposes. At 
Birmingham an extra-high-tension bulk supply is taken from the 
Corporation in the form of three-phase current at 25 periodicity and 


5,000 volts pressure, and is transformed and converted by rotary 


converters to continuous current of 220 volts, the power circuits 
being supplied from the outers and the lighting circuits from the 
inners of a three-wire system worked in conjunction with a battery. 
The Birmingham sub-station contains two 150 kw. rotary converters 
and two 10 kw. boosters, the battery, which has a capacity of 750 
ampere-hours at the three-hour rate, being placed in a room overhead. 
The sub-station also accommodates two pneumatic pumping sets, 
each driven by a 34 kw. motor. The lifts in the building which have 
been worked by hydraulic power will ultimately be replaced by elec- 
tric lifts, the service being maintained in the meantime by tem- 
porary electrically-driven hydraulic pumps. 

Pneumatic tubes have been used in London since 1871, and in 
Dublin, Glasgow, Liverpool, Manchester, Birmingham, Newcastle and 
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Fia. 2.—CuRVES SHOWING COMPARISON BETWEEN ELECTRIC AND 
HYDRAULIC LIFTS or 20 CWT. CAPACITY AND SPEED oF 200 FT. PER MIN. 
Electric supply 3-phase, 50 ~, 440 volts. 


other places prior to 1896, while since the latter date their use has 
been extended in some form or another to practically every tele- 
gaph office of appreciable size in the kingdom, the total capacity of 
the power-driven pumping plant installed for this purpose being 
about 2,200 m.H.». In the earlier installations the pumps were 
driven by steam engines or gas engines, but it is now the practice to 
employ electrically-driven pumps. The original four 120 H.P. engine 
sets at G.P.O. West have recently been replaced by four electrically- 
driven 240 B.H.P, sets, each having a free air capacity of 3,600 cubic 
ft. of air per minute, which are operated from the new electric power 
system. For smaller installations, where space is not quite so im- 
portant as at the G.P.O., low-speed sets belt-driven from electric 
motors are usually employed, and, generally speaking, lend them- 
selves to the most efficient and economical working. Water-cooled 
cylinders are employed in all cases, and air containers, both pressure 
and vacuum, are provided as required. Several systems of auto- 
matic regulation are in use, electrically operated valves of our own 
design used in conjunction with pressure gauges fitted with contacts 
and relays having given the most satisfactory results. A system of 
" pumping through," * by which the air drawn from the vacuum 
mains is compressed and used for the pressure service, has been 
adopted with advantage in some cases and is in use at the General 
Post Office; it results in a saving in the space required and in a 
slightly higher overall efficiency although it has certain disadvan- 
tages, especially as regards the increased air-delivery temperature 
and the danger of drawing in gas through leaky street tubes, and 
both these matters have to be specially guarded against. For the 


** Post Office Electcical Engineers’ Journal,” Vol. IL., p. 32, 1909-10. 
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constant flow of air through the tubes are extensively used and are 
very economical in use. Full particulars of the general methods of 
working, including the terminal arrangements and signalling sys- 
tems which have been in use for many years, will be found in a Paper 
read before the Institution of Post Office Electrical Engin2ers§by 
Mr. H. R. Kempe, on October 11, 1909, on “ Pneumatics,” and also in 
an article* by Mr. D. H. Kennedy on '' Pneumatic Tube Services." 
A full and illustrated cescription of the system, which has been in- 
stalled by the Western Electric Co.. will be found in an article by 
Mr. H. P. Brown in the '* Post Office Electrical Engineers’ Journal." t 

While it has been the practice for any hydraulic lifts in post office 
buildings to ke installed by H.M. Office of Works, the Post Office 
Engineering Department is responsible up to the present time for the 
installation and maintenance of no less than 207 electric lifts (repre- 
senting a total motor capacity of 1.669 B.H.P.) which are operated 


from every kind of electrical supply and embody almost every system 


.of control. While in most cases a continuous-current supply has 
been available we have in the new King Edward Building an instal- 
lation of 12 lifts, of from 5 cwt. to 5 tons capacity, operated by three- 
phase current at 440 volts and 50 periodicity as regards the main 
circuits, and by continuous current at 210 volts as regards the 
control circuits. At the Sheffield Head Post Office we have three 
lifts operated by a two-phase 50-period 200-volt supply. the con- 
trollers (which are of the up, down. and stop push-button and car- 
switch type) working from the same supply. At the Islington 
Postal Stores and the Northern Distiict Post Office there areV0 lifts. 
working on a single-phase 50-period 410-volt supply, a separate con- 
tinuous-current supply at 100 volts being provided for the control 
circuit. Solenoids for use on alternating-current circuits have (been 
greatly improved both as regards efficiency and silent working since 

the lifts at the Postal Stores were erected, and we have installed five 


lifts at the new}Money Order Office, operated by means of Bandy 
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motors from a single-phase supply at 440 volts and 50 periodicity,. 
the controllers being worked from a supply at the same periodicity 
but at 200 volts. In certain offices we have small lifts working on 
single-phase alternating-current supplies of 100 periodicity. 

In order to co-ordinate as far as possible the many factors involved 
in the working of electric and hydraulic lifts a series of careful tests 
have been carried out on electric and hydraulic lifts of similar capa- 
city when working under various conditions as regards length of 
travel. Examples of the results obtained are shown in Fig. 2. The 
number of journeys per penny is plotted vertically, and the distance 
between the floors is plotted horizontally. From these curves it is an 
easy matter to arrive at the results which would be obtained fcr 
similar lifts with different lengths of travel and with different prices 
for current and water. Fig. 3 shows the critical number of journeys 
per annum plotted with reference to the length of travel for the same 
size of lift and under the same conditions as regards price of current 
and water. 

In addition to the electric motors used for driving convevors, 
fans and bag-clearing machines, a large amount of plant is in use in 
connection with central battery telephone exchanges. motor- 
generators and accumulators being almost exclusively used for this 
purpose, although in a few cases it has been necessary to instal oil 
or gas engines. The generators are, however, specially designed to 
give silent working when supplying the telephone exchange circuits 
direct without any battery in circuit. "Their chief features are ring- 
wound armatures with a large number of commutator segments, 


— *** Post Office Electrical Engineers’ Journal,” Vol. II., p. 26, 1909-10. 
t Vol. IV., p. 209, 1911-12. 
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uniform distribution of the field, good balancing both mechanically . 
and electrically, good commutator surface and a special type of high- 

conductivity brushes;large choke coils of special design are also 

used in conjunction with the machines, The machines are built in 

sizes from ] kw. to 40 kw. 


ELECTRIC LIGHTING. 


The extent to which electric power is used for the lighting of post 
office premises will be gathered from the following table showing the 
equivalent number of 8 c.p. lamps connected for the past five years :— 


Table II. 


^ 


| 


| Total’ Total No. of incandescent Increase on’ previous 

‘No. of | lamps in 8 c.p. equivalents. | year. 
At end | offices -—— — ————— —————-— 

of— lighted | Metal Lam ps (metal 

electri- ME | Carbon. | filament Offices. Ameni 

j cally. d 'and carbon. and carbon . 
1908-9 ! 427 31.164 | 120,148 | 151312 .. T" 
1909-10 469 | 49,836 | 115.106 ' 164,942 42 13,630 
1910-11 | 530 | 197,320 | 58,740 256,000 6l 91,118 
1911-12 | 592 284,559 | 37,616 | 322,175 62 66,115 
1912-13* 850 380,439 | 20,345 | 400,784 | 258 78.609 


The consumption of energy has not increased in the same propor- 
tion owing to the introduction of metal filament lamps ; in fact, an 


, DECEMBER 26, 1913. 
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Tabe III. 
"m | Max. Min. Average! Where 
Part of building. | foot- foot- | foot- measured 


‘candles. candles. candles. 
| 


Sorting (letters and parcels) ... 3-0 ' 20 2:5 3 ft. above floor. 
Instrument rooms (special).... 25 ; 20 2.25 |Table height. 

= (ordinary)... 2:0 | 15 1-75  ;Table height. 
Loading platforms ............... |. L5 : 10 | 1-25 3ft. above floor. 
Offices for clerical work ......... 20 > 10 1:5 | Desk height. 
Stairs, passages, &c. ............ 0-75 | O3 | 0-52 3 ft. from floor. 
Retiring rooms ................... 10 | 065 0-75 Table height. 

| "AI EE f Max. at desk. 

Tele phone exchanges (trunk)... 20 . 10 1-5 Min. at switch. 

» 1-5 L0 125 | Ditto. 


(ordinary) 


— —— E CHE — 


100 c.p. lamps fitted with Holophane shades have been used with 
advantage, suspended at a height of 10 ft. 6 in. and spaced at 10 ft. 
6 in. intervals. In telegraph instrument rooms, where it is par- 
ticularly necessary and rather more difficult to eliminate shadows, 
clusters of three 50 c.p. lamps. placed as in the sorting offices, are 
employed. 

As members are doubtless aware, powers have recently been ob- 
tained to construct an electric railway for purely postal purposes 
between the Paddington District Post Office in London-street and the 

Zastern. District Post Office at Whitechapel, with intermediate 
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annual saving of not less than £8,000 has been effected by the sub- 
stitution of metal filament for carbon filament lamps after allowing 
for the inereased costs of renewals, Approximately 4,300 kw. is now 
absorbed for lighting purposes. Up to the last few years the lighting 
in sorting offices and in telegraph and telephone instrument rooms 
was carried out by means of arc lamps, or by carbon-filament lamps 
placed singly in close proximity to the points at which the work is 
done. A system of general lighting by means of clusters of metal 
filament lamps contained in fittings with opalescent shades has now 
been adopted for the larger offices. As the result of careful experi- 
ment it has been found that the amount of illumination in foot- 
candles which it is necessary to provide for various purposes is as 
shown in Table III. 

In large sorting offices the required illumination has been obtained 
by clusters of three (or four) 100 c.p. lamps suspended at a height of 
13 ft. and spaced at intervals of 18 ft. In sorting offices where 
there is not sufficient head-room for the above arrangement, clusters 
of three 50 c.p. lamps have been used, suspended at a height of 10 ft. 
46 in. and spaced at intervals of 13 ft. In small sorting offices single 


* [ncluding ex-N.T. Co.'s offices. 


. stations at the Western District Parcel Office, at the Western Dis- 
trict Post Office, at the Western Central District Post Office, at 
| Mount Pleasant Sorting Office, at King Edward Building Post Office, 
and at Liverpool-strect jStation. The railway contemplated under 
the present scheme is indicated by the full lines in Fig. 4, while the 
ultimate extensions contemplated are shown by the dotted lines. 
Between the stations the railway will consist of two tracks each 2 ft. 
| gauge, one for east-bound and the other for west-bound traffic. and 
| contained in a single tunnel of 9 ft. internal diameter. Three of the 
stations—viz., the Western Central District Office, Mount Pleasant, 
and King Edward Building, will form important junctions when 
extensions to the north and south are undertaken. It is intended 
that the trains should be operated without drivers on the remote- 
control system. 

A station will consist of an island platform arranged in two sec- 
tions, between which will be placed a control cabin and the lifts and 
conveying appliances that have been specially designed to suit the 
different classes of postal matter which have to be dealt with between 
the station platforms and the postal buildings above. This is the 
| general design of station which has been adopted in all cases, the 

arrangement of the tracks and of the conveying appliances being 
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adjusted to suit the requirements at the different points. Tt is pro- stations, and can plv between the sorting office and the mail vans, 
posed to operate the waggons or trains by three types of current, the control being sufficiently safe and flexible to meet the conditions 
which it will be convenient to refer to as high speed (H.S.), inter- of a crowded platform, while slopes as steep as 1 in 10 can be nego- 
mediate speed ([.8.) and low speed (L.5.). Between the stations tiated. Trials of the truck, which is equipped with 42 B4 cells, have 
H.S. current will be applied. At the approach to a station the been carried out on level wood-block flooring (the wheels having 
waggons Will pass over a short gap in the conductor rails, and brakes solid india-rubber tyred wheels 15 in. diameter) over a rectanglar 
(which will be electrically released when the train is taking current | Course 824 ft.per circuit at full speed (5 to 7 miles per hour), and at 
and applied when the train is not taking current) will be applied. about half speed (3 to 4 miles per hour) over alternate circuits and 
The next section of conductor rail will normally be ‘ dead,” and Md D i the end of cach circuit, and the following results have 
een obtained :— 


will be of such a length as to allow the waggon to come to rest, the 
brake remaining on. Total weight of truck, load and driver .............. ees. .. 26cwt. 
In the case of a waggon which is required to stop at the station, a Voltage before run (half battery) ..... TEE SO NOMS: 
L.S. current will be applied to this brake section and the train will E d run (half battery) eee THES n " 
move to the station platform, and will finally be brought to rest Torntninrper OL JOUNEN A: srs E Carat Meares yt 
z Ro pi ee ua Number o mied cedes obedece e e E T theta se AO 
owiug to the application of the brakes when it reaches its sub. : . RS 
secti f the stati latf t! luct ils of th | Number of units used for charging ............... eae rd 
CERO OD RES SUMO PANOT: LOE? QOHCUIC COP TANT O at sub Number of watt-hours per ton-mile ........... ses. aaee 220 
section having been made " dead " for its reception. [In the case of a ! ' 
Experiments are also being made with clectrically-cquipped vans 


through train LS. current would be applied to the brake section, and 
the waggon would run at this speed through the station, would pass for collecting purposes. 
over a short gap in the conductor rails, and then without a stop on 

to the sections of the track energised bv H.S. current. In the event DISCUSSION. 

of its being possible to accept, without delay, either a stopping train Major W. A. J. O'Meara, in opening the discussion, said that the 
or a through train, the braking section or a certain portion thereof | matter of using machinery in the Post Office in connection with the sort- 
would be energised with LS. or L.S. current respectively before the | ing of letters, &c.. interested him some eight years ago, and he had hed a 
train reached that section, in which case the train would merely be | model made, but people had turned up their noses at it. Shortly after- 
retarded down to the speed corresponding to the current applied, and | wards he went to America, and in Chicago the Post Office saw something 
would either pass up to the platform or straight through the station. which went very far towards a complete installation in connection with 
A waggon will be despatched from the station by making alive the the sorting of letters. Upon returning to this country he spoke " Mr 
conductor rails of the sub-section on which it has been standing with Con a CERO mat enean ii nad Justum see eae 
LS. current if it is being sent on to a main line, or with L.S. current Hed een nme Hestin eperen Aada ine Pwosiics Bip aT 
that. Mr. Gunton had made a very great improvement on what had been 


for shunting operations, 
Waggons will be moved into the sidings and brought to rest in 


certain sections in the same manner as at the platforms, and a device 
will be provided for automatically reversing the connections of the 
motors, when desired, just as they are coming to rest, so that they 
may move off in the opposite direction when current is applied to 
withdraw them from the sidings. Means will also be provided for 
holding the brakes off without applying driving current to tho 
motors, so that the waggons may readily be coupled up to form two 
or three car trains. When coupled up in this manner it will be 
arranged that by means of a train cable and certain switches the 
shoes of the rear waggon only will collect. current from the con- 
ductor rails, but the motors on all waggons will be operative and 
share in the driving of the train. This arrangement will overcome 
difficulties which would otherwise arise in dealing with both single 
waggons and trains at gaps, braking sections, and dead sections at the 
platforms and in the sidings. It should here be made quite clear 
that it is not intended that the control of the waggons as they come 


to rest in, or pass through, the station should need the continuous 
The position and destination of each 


done in America. 
Mr. C. H. WonbpiNGHAM wished to ask the author whether he had 


found it possible in connection with the multiplicity of services to go far 
in the direction of standardisation of apparatus. The author had men- 
tioned the fact that cooking was one of the reasons why it was some- 
times difficult to show economy in replacing the steam installation with 
Had it been found impracticable in commercial 

? Some very 


purchased. energy. 
practice to replace the steam cooking by electric cooking 
interesting information had been given with regard to the comparative 
merits and cost of electric and hydraulic lifts, and he considered that it 
would add to the completeness of the Paper if the author could give a 
comparison of the efficiency, first cost, running cost and freecom from 
breakdown of the different kinds of electric lifts—.e., between. con- 
tinnous and the various kinds of alternating current lifts referred to. He 
would be interested to know what kind of fans the author had found most 
efficient for ventilation purposes, and also what his experience had been 
of the effect on the staff in the office in which the ozone installation was 
used. 

Mr. W. Srixco said the author had omitted to mention that the Post 
Oftice were shipowners. The engineering department had its own little 
fleet, the largest ship of which had a complement of 80 men, and these 
vessels were employed. in the repair and maintenance of the enormous 
number of submarine cables whieh surrounded our shores. In regard to 
the new railway some people thought this was not needed, but the fact 
remained that they were crowding the streets with mail vans, and were 
suffering in consequence. The railway was wanted. They were now 
endeavouring to increase the scope of the public interest in Post Office 
work by placing extensive contracts fer the manufacture, laying and 
jointing of cables, and he hoped that the trial would amply demonstrate 
that a contractor could lav and joint telephone mains. 

Mr. J. S. HicttrrEC D said that the part of the Paper which interested 
him most was, of course, the subject of the electric supply to the Post 
Office for the larger purposes. [t seemed to him that the cost of electric 
supply in that service must be an extremely small proportion of the total 
cost of operating the whole undertaking, and that the very first thine to 
be aimed at in providing the supply was security. The Post. Office 
originally worked with small local plant situated in the building, which 
obviated the use and laving of mains, and there was no question that that 
kind of supply must be more secure than any supply taken from à distant 
station, as was done at the present. [n his opinion, the use of batteries— 
to which the author had referred — was the only way that a properly 
secured supply could be given to serve such an important service. The 
whole Paper illustrated the difficulty of dealing, not only with a great 
number of small machines of different types, but also with a great number 
of men. A great difficulty was to get the men and the machines to fit, 
and therefore it was necessary to improve the design very gradually in 
order that the machines should not be so changed that the men could not 
be taught to work them quickly and efficiently. 

Mr. C. H. PERKINS gave some acconnt of the experiences of the Eastern 
Telegraph Co. in connection with the pneumatic tubes which they had 
leased from the Post Office. 

Mr. Rocker T. Smira said that the Paper was rather a departure from 
many Papers read before the Institution in that it described machinery 
driven electrically rather than of what might properly be termed elec- 
trical machinery itself. ‘There was further interest in that the machinery 
had been designed and specified by the statf who had afterwards to main- 
tain it, instead of by engineers whose interest ceased. very shortly after 
Such engineers very rarely had the oppor- 
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attention of the switchman. 
waggon will be notified to this oflicer, who, by means of small levers 


in the cabin, will set points for the particular route desired and will 
energise ecrtain sections of the conductor rails with the appropriate 
current. The waggon will then come to rest at the proper section of 
the platform, or will run through the station without further atten- 
tion. The operation of the points will be interlocked with the appli- 
cation of the current, and there will be a complete interlocking 
arrangement between the different routes. The proposed system of 
control may be briefly described as being generally similar to the 
power-operated point and signal systems adopted for modern railway 
undertakings, but with the signal element replaced by the applica- 
tion of current to the track. It is considered that it is only by such 
a system of complete interlocking that a remote-control electrical 
railway of this scope can be safely operated. Between stations the 
conductor rails will be divided into sections, and while running 
hetween stations and before coming within the control of the switch- 
man the waggon will itself render each section ^! dead ` as it leaves 
it. and will make it '* alive " again on entering the next section but 
one—that is to say, there will always be a “ dead " section between 
adjacent waggons or trains, Means will be provided for indicating 
not only the position, but also the destination of approaching trains, 
and so enabling the switehman to arrange for their reception either 
separately or simultaneously as the case may be, being protected 
against mistakes by the interlocking arrangement which has been 
described above. 

The electric railway is not the only direction in which the use of 
electric traction for postal purposes is being introduced. With a 
view to reducing human labour and the delays connected. with 
double handling, trials are at present. being made with an electric 
truck equipped with an Edison battery. This truck, which weighs 
only about 25 cwt. including a load of 10 cwt., is intended for use 


more particularly at offices that are in close proximity to railway | the maintenance had begun. 
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tunity of measuring carefully and observing results during that main- | to those cases where the excited electricity propagates itself 


tenance and finding out what parts of the design were wrong. He ven- 
tured to think that one of the most interesting things in the Paper was 
the set of comparative curves between electric and hydraulic lifts working 
under different conditions, which would be very useful to all those who 
had to decide between the use of hydraulic and electric lifts. It was 
quite obvious to all that the conveyor was a most profitable business for 
the electrical engineer to supply, as it ran at nearly 100 per cent. load 
factor, and he considered that it was one of those cases in which users 
ought to be supplied with electricity at a much cheaver rate than they 
usually were. In connection with the electric trucks referred to, the 
Post Office was in rather a better position than some other users as re- 
gards charging the batteries. So far as he could see, the great difficulty 
in the development of the truck was to charge the batteries on anv com- 
mercial circuit. If they had a large number of batteries they could. of 
course, afford to have a motor generator and a man to look after it, but 
what one wanted for economy in battery vehicles was for the ordinary 
user to be able to plug his cells into a commercial circuit whenever he had 
a quarter of an hour to spare, and thus charge them. The claim for the 
Edison ty pe of battery was that the ordinary user could do that, and that 
over-charging or over-discharging did the battery no great harm. It 
would be very interesting if the author could give them any information 
about the arrangements made at the Post Office for charging the com- 
paratively small number of battery vehicles they had. 

Mr. E. W. Rees said that in comparing hydraulic and electric lifts the 
author had taken 6 per cent. on the capital outlay for depreciation. That 
was all right for a hydraulic lift, but for an electric lift he did not think it 
was the right figure. If it was right for a high pressure electric lift then 
it was much too high for a hvdraulie lift. As rezgirds safety he con- 
sidered that the hydraulic lift held the field. 

Mr. H. C. Guyton, in reply, said with rezazd to the question of stan- 
dardisation, they were doing everything they possibly could to stan- 
dardise such parts of the apparatus as lent themselves to it. It was, o 
course, very difficult, because they had designs of a great number of 
different forms. What they did at the Post Ofi-e in order to arrive at 
standardisation was to sectionalive their specifications, and attach 
standard leaflets of which they kept a stock. They had standard 
leaflets for the three-phase motor, for the continuous-current motor, and 
for the different variations of the supply, and were thus able to buildupa 
specification with the minimum of labour. They had repeatedly gone 
very carefully into the question of introducing electric cooking, but with 
the price of electricity for that pirpose at its present leve] they could not 
make a commercial case for it. With regard to electric and hydraulic 
lifts, as far as three-phase alternating current was concerned there was 
not very much in it, any slight difference in efficiency in the motors being 
quite outweighed by differences in efficiency of the gearing. Where they 
had put in high efficiency gears they always supplemented them with 
emergency brakes. With regard to ventilation, it was usual to us» the 
extractor type of fan in conjunction with radiators. Mr. Hightield had 
referred to the comparative reliability of the self-contained station as 
compared with supply from a distance, but they had been forced to give 
up these stations in order to tind room for more power. Moreover, a 
power-house in the basement of a building wis not a very desirable 
installation, as it tended to vitiate the air of the whole building, and post- 
masters generally were very glad that an economical case had been made 
out for shutting down those steam generating stations, The difficulty of 
charging clectric truck batteries was certainly very great. and, fortu- 
nately for them, they were better placed in that respect than outside 
commercial concerns would be, seeing that they had power in the form of 
low voltages available at a number of sources. Mr. Roger Smith had 
spoken as if they had a number of tracks, but at present they had only 
one, which, so far, had given satisfactory results. Referring to Mr. 
Rees’ remarks with regard to the depreciation of 6 per cent. in one of the 
curves he could say that at present they would pat it higner and allow 
something like 8 per cent. The cost of maintenance did come into it, 
but it had not been their experience that the cost of maintenance of an 
electric lift was more than for an hydraulic lift. 


CORRESPONDENCE. 
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OHMS LAW. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Official d ities kept me in the north up to a few diys 
since. I did not see THE ELECTRICIAN of December 12th until 
too late to reply in your last issue to Prof. Thompson’s letter ; 
and though vou were good enough to send me a slip proof, 
absence from books made it impossible to write. 

As to Prof. Thompson’s questions: A current is, I believe, 


| He introduces a quantity which he calls electroscopic force, 


T 
i 


i 


only in one dimension ; he is dealing, in fact, with thin wires. 


and shows, p. 406, pl. XXIV., Fig. 1, that the ratio of the 
difference between the electroscopic forces at the ends of a 
homogeneous condictor to the length of the conductor is a 
constant. Ohm then defines the “dip” as the difference of 
the ordinates representing the electroscopic forces which belong 
to two places at unit distance apart (the “dip” measures, in 
modern terms, the resistance per unit length of the wire so long 
as the current remains constant), and he shows that the dips 
corresponding to two wires of the same material but of different 
cross-section are inversely as the areas of the cross-sections ; 
while if the wires are of the same cross-section but of different 
materials, the dips are inversely as the conducting powers, so 
that in general (p. 409) ** where the two prismatic parts of the 
ring "—his conductor is supposed to be in the form of a ring— 
“neither possess the same section nor are constituted of the 
same substance. In this case the dips of the two parts must 
be in the inverse ratio of the products of the sections and 
powers of conduction.” 

»This leads him to introduce quantities A, 4’, &c., which he 
calls the * reduced lengths" (p. 416); these are given by 
equations such as A=l/kw where | is the length, k the conduc- 
tivity and w the cross-section of the wire. k, k’ are treated as 
constants for each of the separate wires, k being defined as the 
magnitude of the condactibility of a portion of his conductor 
(p. 415) ; and putting L—4-4-4' J- 2" 4-, &c., he arrives at the 
equation (p. 416), S=A/L, where S is the magnitude of the 
current, A the sum of all the tensions, i.e., the E.M.F., and L 
the reduced length. Or, in other words, the ratio of the E.M.F. 
to the current is equal to the reduced length of the condactor, 
a constant quantity depending on the conductor only. —— 

If it be urged that he has not stated up to this point 1n so 
many words that k is a constant for each homogeneous portion 
of the conductor considered, reference may be made to p. 449 
and following, where Ohm deals with the passage of electricity 
along a homogeneous prismatic conductor by dividing 1t up 
into a series of infinitely thin seztions—discs, he calls them— 
normal to its length. He forms the equation of motion much 
as in the corresponding case of the conduction of heat, and 
arrives at the result that the total change of electricity present 
in the dis: M under consideration during the time dt is (p. 449)— 


du 

Kg% " dt, 

" where k represents the power of cond action which prevails 

from one d'sc to the adjacent one, which we suppose to be in- 

variable throughout the length of the homogenzous body." The 
italics are mine. 

Thus, according to Ohm’s statement and explanation of hes 
law, the '* red 1ced length ’—which we now call the resistance 
—of his cond icting system, is a constant. We may observe, 
moreover, that his mathematics would in many places (¢9., 
pp. 472 to 477) be entirely wrong if he supposed that kis 8 
variable. 

As to Prof. Thompson’s third question : Where in his writings 
does Ohm limit his law to bod'es of which the physical por- 
perties remain the same? The answer is given in part in the 
above. Itis, however, I think, more explicitly stated on p. 478, 
thas: ‘* We then very simply obtain 5 =A/L, where L denotes 
the entire reduced length of the circuit and A the sum of a 
its tensions, By means of this equation we obtain the mag- 
nitude of the electric current of a galvanic circuit, compose 
of any number of prismatic parts, which has acquired its per- 
manent state, which is not affected by the surrounding atmo- 
sphere, and the single parts of which possess in all their points 


in all enses passed through a cond'ictor when measuring its | one and the same electroscopic force.” J consider that this sen- 


resistance. 


tence may be summed up generally by Maxwell's statement 


In rep!v to the other two quest'ons, let me give some a^count | that the resistance of a conductor has a definite value which 13 


of what I consider Ohm did. My references will be to the 
translation of his Paper printed as Article XLT. of Taylor's 
* Ncientifie Me:noirs," Vol. II. 


Ohm states, p. 401, that he has confined himself at the outset ` 


altered only when the nature of the conductor is altered, or by 


| my words that the ratio of E.M.F. to current is constant 30 


long as the physical conditions of the body remain the same. 
A porous insulator in the earlier stages of Mr. Evershed $ 
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experiments has not reached its permanent state ; it 1s greatly 
affected by the surrourding atmosphere ; it does not satisfy 
the conditions Ohm laid down ; and the passage of a current 
through it is not in accordance with Ohm's law.—I am, &c., 
Teddington, Dec. 20. R. T. GLAZEBROOK. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Though perhaps somewhat late in the day, I should 
like to say a few words in reference to the controversy on this 
subject. I have alwavs taken the meaning of Ohm's law to be 
that at any instant of time the current is in proportion to—or 
if expressed in units, is equal to—the ratio of the E.M.F. and 
resistance, ard until within the last few years this, I believe, 
has always been ur.derstood to be the meaning, and no possible 
misunderstard'ng could arise, if it were taken to be so. Prof. 
Silvanus Thompson is, I assert, notwithstanding Dr. Glaze- 
brook's opinion, strictly orthodox and right in his contention. 
Apply Ohm's law as it was intended to be applied, and it is, 
indeed musi. be, zbso!utely true. You cannot measure a resis- 
tance without sending a current through it, and when you do 


this, then the value of the resistance varies from one cause or 
the variation may be very slight or it may be very 
marked, but vary it does; at any instant of time, however, it 


another ; 


is a constant quantity. To determine R, the values of E and C 
must of course be known; C can be determined without diffi- 


culty, but there is no known method of determining E. The 


latter is usually assumed to be the potential difference at the 
end of R, which it may or may not be. In many cases we know, 
practically for certain, that it is not; t.e., we know that in 


certain cases there exists in the resistance a back E.M.F., but 


there is no known method of determining its value at the 
moment a potentia! difference measurement is being made at 
the end of the rexistance. i 
assumed to be " dead " or “ohmic,” we have no proof that 
even then there is not a back E.M.F. set up by the current ; 


the probability is against this being so, but it cannot be, or 


rather has not been, proved. In other words, in practice 
the form which Ohm's law takes is: 

C E—e E e 
O R RE 


in which there is no known method of determining the value of 


e/Rat any instant of time. From some of the statements made 
it would appear as if C 2 E/R is Ohm's law, and C=E/R—e/R 


Is not. 
London, Dec. 19. H. R. KEMPE. 


PHASE COMPENSATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : It appears from the letter by “ Interested," in your 
issue of December 18th, that he has slightly misunderstood 
my meaning. Perhaps the part of my article to which he 
refers was not very we!! worded ; for, of course, I did not mean 
that a large number of units could be generated for nothing as 
suggested by * Interested " ; this would indeed be an impos- 
sible feat. 

In the first place it is, of course, wrong to assume that ‘* before 
the phase advancers were installed, 823,650 units were gene- 
rated which were not metered.” Thecurrent which is used for 
magnetisation purposes by the motors is wattless and therefore 
cannot be reckoned in units. This wattless current is generated 
but not metered. 

The maximum full load of the generators is determined by 
their kilovolt-ampere output, and for this reason when the 
power factor is improved the kilowatt output can be increased, 
and thus units can be generated in the place of the wattless 
current which would otherwise be wasted. In the present 
case this means an increase of 823,650 units which, as far as 


the electrica! end of the set is concerned, is saved, and I gave | 


the monetary value of tlis as £1,370 which, is of course, the ' 
increase $n the receipts of the power company duc to the instal- 
lation of the phase advancers. 


In the case -of a resistance which is 


As I sa:d before I did not mean to m that this extra 
285 kw. was generated for nothing, but surely “ Interested "' 
will .grant that, in the case of a large station cach as it 1s fair 
to suppose there will be in this case) £648 will ailow avery 
reasonable margin over and above the cost of generating the 
285 kw. Especially is this the case as this load will be an over- 
load on the turbines (not on the generators) and the steam 
consumptions will, therefore, probably be at their best. 

I allow that 10 per cent. bonus to the consumer would cer- 
tainly be a maximum, and in some cases this amount might 
not be allowable, but even if half this amount were allowed, it 
ought to be enough to make it worth the consumer's while to 
instal the apparatus ard to repay him for his initial outlay. 
After all, it 1s the consumer who has to undertake all the ex- 
pense of the phase advancers in the first instance, so I think he 
is entitled to the largest share of the saving effected. Bes:des 
the company receives benefits in other ways. The power 
required for excitation of the alternator is lessened owing to 
the improved power factor. The load on the cables, trans- 
formers, switchgear, &c., is also lessened which probably 


means saving sooner or later,—Ia 1 &c., 
London, Dec. 20. G. H. EARDLEY WILMoT. 
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A SIMPLE TORQUEMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I read with pleasure Messrs. Murphy ard Bartlett's 
kind references to my article on the above subject in THE 
ELECTRICIAN of December 12th. Although the live interest 
aroused in students is a considerab'e reward ìt is very grati- 
fying to know that the interest does not end in one’s own 
laboratory. 

The desire not to overlozd the articie compelled me to leave 
unsaid many things in connection with the construction and 
performance of theinstrument. With your permission I will now 
briely reply to the questions raised by your correspondents. 

I think Mr. Murphy must have m'surderstood my reference 
to electrical methods of measuring the angle of twist. For all 
purposes I have found the optica! method more convenient 
than the electro-optical or synchronous spark method. Both 
fail at low speeds for obvious reasons and a purely electrical 
method has then to be used. At high peripheral speeds the 
purely electrical method is unreliable owing to contact troubles. 
Reference to Table I. in the article will show that great angular 
deflection is not a necessary feature of the optical method, and 
I regret that this was not definite!y stated in the article. In 
windage or brush-friction tesis the total deflection is seldom 
more than a few degrees, and the sca'e can be read with ease to 
a fraction of a degrec. 

As long as the torque is uniform the readings are reliable, but 
after a sudden variation of load an appreciab'e time elapses 
before a reading can be taken. In an instrument which is on the 
drawing board at the present time I hope to be able to obtain 
the graph of the turning effort in the case of a gas or petrol 
engine, 

The more recent instruments mentioned in the article are 
enclosed in sheet steel cases. The scale is read in full daylight 
through a sight hole in the top by means of an inclined mirror 
inside the case. 

Mr. Bartlett's experiences agree we! with my own. I set 
out in the artic'e an account of the few successes; the record 
of the many failures is buried. It might be of interest to your 
readers to know that iron losses were determined by means of 
a spring-type torquemeter 10 years ago bv the American 
Westinghouse Company.—I am, &c., 

Brighton, Dec. 22. 


THE " CONDENSER " RADIO TRANSMITTER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : My attention has beca called to the marked resemblance 
between the portable wireess telegraphy transmitter of the 
Dubilier Company which is described in vour issue of the 12th 
inst. and my own portab!e “condenser” transmitter which was 
shown on the 16th inst. by The Ludgate Wireless Co. at 


H. H. BROUGHTON. 


500 THE ELECTRICIAN, 
the Exhibition of the Physical Society. As I do not wish 
it to be supposed that my apparatus is the duplicate instead 
of the origina!, kind!y allow me to point out that both are 
amplifications of my patent 25,065 of 1910, for portable 
devices for transforming continuous currents, described and 
illustrated in your issue of December 30,1910. As far as I am 
concerned. I am indebted only to Tesla, to Mr. A. H. Nicholson 
(for demonstrating the arc-quenching powers of rolled-up paper 
condensers), and, just at present, to Dr. Burstyn's excellent 
Paper (also in your issue of the 12th inst.) on a new method of 
extinguishing an arc. This throws much light on the way the 
arc is extinguished in my small transmitter when working on 
200 volts or more.—I am, &c., 


London, Dec. 20. LESLIE MILLER. 


PHYSICAL SOCIETY'S EXHIBITION. 
(Continued from page 459.) 


Messrs. J. J. GRIFFIN & Sons showed a new electric hot plate with 
automatictemperatureregulation. This apparatus, which is specially 
intended for use in laboratories, is made of aluminium so as to offer 
as great a resistance as possible to acid fumes. Fig. 5 shows a 
general view of this equipment, a special feature being the removable 
top. This consists of a rim and a top cover which, when fitted 


\ 
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Fia. 5.—GENERAL VIEW OF GRIFFIN Hot PLATE. 


together and placed over the heating surface, form a hot air chamber 
about 2in. deep. The heating elements employed are of special 
design, and they are made of nichrome foil. Another special point 
in this apparatus is the method employed for ensuring that a certain 
maximum temperature (about 250°C.) on the heated surface shall 


Fic. 6.—DiaGramMatic VIEW OF REGULATOR USED WITH GRIFFIN 
Hor PLATE. 


not be exceeded. This is effected by means of the regulator, shown 
in Fig. 6, whose operation is as follows : The temperature of the 

late may be set at any desired point by turning a contact screw 
and setting it in the same manner às a micrometer screw. The head 
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of the screw a is divided into five parts, each corresponding to 10°C.. 
while the brass tube b is divided into five parts, each corresponding 
to50°C. In this way, it is claimed, it is always possible to reproduce 
exactly the most favourable surface temperature (above that of the 
atmosphere) for any particular operation. The principle of the 
regulator depends on the difference in expansion between the hot 
plate itself and a nickel-steel rod. The free end of this rod, h, rests 
in a socket in a disc, e, which is pivoted about two short pins, g, 
fixed to the hot plate. To,the disc e is fixed a brass strip, d, which 
carries a platinum contact opposite the platinum-pointed end of the 
regulating contact c. When a contact is made between ¢ and da 
circuit carrying a very small current is closed, with the result that a 
relay actuates a small mercury switch, thus cutting out the heating 
circuit. When the surface of the hot plate has dopped below the 
required temperature, the contact between c and d is broken, and the 
heating circuit is again closed. Another interesting apparatus 
shown on this stand was the electroplaters balance. One arm of 
this balance carries the article upon which metal is being deposited, 
the other arm carried a predetermined amount of counterpoise weight 
When the required weight has been added the arm tilts, and two 
contacts are drawn out of mercury cups, thus opening the circuit. 

In addition to these apparatus, Messrs. Griffin also showed a 
simple equipment for measuring the pressure of light due to Mr. 
G. D. West. and a very completo range of Gray's gyrostats. These 
latter instzuments are the result of numerous experiments which 
have been carried out on this subject since last year's exhibition. and 
included a three-wheeled model car controlled by a gyiostat and a 
pole-balancing bicycle top. Perhaps the most interesting, however. 
was the gyrostatic motor car running on two wheels in tandem. This 
car can be set to run in a straight path or in a circular path in either 
direction. The car is in two parts. connected together by means of a 
sleeved joint. Rigidly attached to the front part, with its axis 
horizontal, is a gyrostat, while the back part ca;ries the propelling 
mechanism. When the car is in motion it is completely stable 
Any tendency of the car to tilt causes the gyrostat to precess. 80 that 
its axis turns in a horizontal plane. As a consequence the wheels 
get out of line. and immediately this occurs the back part of the car 
applies to the front part a force accelerating the processional motion. 
This holds for both directions in which the g rostat may be spun. 
When the car is balanced it moves in a straight path. If th : 
weight is pushed over to one side, the car moves in a circle whose 
radius on the tilting couple is due to the weight. on the “spin 9 
the gyrostat and on the speed of the car. The balancing power !3 
very grcat. This device affords a beautiful illustration of the 
general principle according to which only an even number of in- 
stabilities without rotation may be rendered stable by rotation. 
One instability is introduced by the sleeved joint; the entire car 13 
unstable on the wheels. The result is complete stability when the 
car is being propelled. 

Messrs. CROMPTON & Co. had on view a number of new clectrical 
instruments intended for precision work. These included a portable 
voltmeter, which is contained in a strong oak case. [ts scale 13 
6 in. long. and is fitted with a mirror, so that the indications can be 
accurately read. The movement is of the dead-beat moving-coil 
type, and is magnetically shielded. The instrument is designed for 
five ranges with a maximum of 600 volts, a switch being provide: 
so that the range can be altered as desired. These switch contacts 
are contained inside a case, and are thus adequately protected. 
Another new instrument shown was the battery testing voltmeter. 
This instrument is also of the moving-coil typo. [t is fitted with 
high-resistance coils, and is, we are informed, very dead beat m 
action. The instrument is fitted with a handle and is extremely 
portable. Contact with the battery is made by means of two 
pointers, one of which is fixed to the instrument and the other held 
in the hand, the latter being connected to the instrument through à 
flexible lead. In addition to these two new instruments, a complete 
Crompton potentiometer with a set of accessory apparatus was 
shown. This is too well known to our readers to require additional 
mention. Other examples of Crompton apparatus also on view were 
moving-coil and moving-iron instruments for parions purposes, a9 
well as vortable testing sets. 

Messrs. A. GALLENKAMP & Co. (Lrp.) had a large general apparatu? 
for laboratory use on exhibition. The electrical apparatus include 
a small Wheatstone bridge box. several potentiometers and a com 
bined Wheatstone bridge and potentiometer. Tae sliding contacts 
on these latter instruments were of an improved type. The knife 
edge was pivotted in the weight, which slid in a deep groove in the 
board. and was prevented from touching the wire by means o ® 
small spring. A bomb calorimeter for the very accurate determina: 
tions of the thermal properties of solids was on view. and also a £09 

| type of gas calorimeter. Other laboratory apparatus was shown. 
(T'o be concluded.) 
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large municipal power house for the supply of Greater | competition. 


Birmingham with electrical energy for industrial, com- ; 
mercial and domestic purposes. Mr. CHATTOCK permitted | 
himself to look into the future, and as a result of these | Fog Effects on Load Curve.—An example of the effect of 


prospective reasonings he has come to the conclusion that the | a foggy day on the load curves of the Commonwealth Edison 
immediate future will present the opportune moment for | Company, Chicago, 15 given in the “ Electrical World.” On 

; f : : i November 24th, a clear dav, the combined lighting and motor- 
the establishment of a national electric power service. Mr. | service load on the low-tension down-town distribution system 


CHATTOCK, with a study of big power-supply-in-bulk schemes ! reached a peak value of about 230,000 amperes late in the 
There | afternoon; but on November 26th, when it was very dark, 


fresh upon him, may be regarded as a true prophet. l | 

b th iE oEAR isblish tor Iaysevowo the load on this portion of the svstem rose to approximately 
can be no other result o 1 e esta isnmene 9r NATE power | 540 (i) amperes in the morning. remaining at that value 
-houses which are capable of giving a supply over areas which throughout the day, except for the customary mid-day de- 


-are vast indeed by comparison with the early undertakings , pression. 
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SOME TESTS OF THE EDISON STORAGE BATTERY.* 


BY C. W. BENNETT AND H. N. GILBERT. 


The Edison battery, as developed by the Edison Storage Battery 
Co., is an extremely important addition to electrochemical apparatus. 
This is realised when it is remembered that the equivalent of about 
300,000 150-ampere-hour cells are being used to-day. The per- 
formance and properties of this battery have been studied exhaus- 
tively by the Edison Company only. Their Papers have dealt. with 
the manufacture, details of construction, and performance of cells 
operating at normal rates. In view of the fact that this informa- 
tion is meagre, it was thought that measurements from a different 
standpoint, made by different workers, would be of value. "The 
battery used being available only for a short time, it was decided to 
run à few efficieney tests at different rates of discharge, study the 
effects of charging at different rates, check the measurements of 
capacity, and study the cell operating at à low temperature. The 
cells used were the standard type, A 8. 300 ampere-hour cells, normal 
charging and discharging rates 60 amperes. The cells were con- 
nected in series. In order to obtain these data in the course of the 
short time which the cells were at our command, it was decided to 
charge the cells until the voltage had remained practically constant 
on the highest part of the curve, for one hour. This was, therefore, 
called a complete charge, instead of the seven hours’ run at 60 
amperes, as recommended by the Edison Company. The battery 
was, therefore, completely charged, and then discharged at the de- 
sired rate until the voltage on closed. circuit was 0-7 volt per cell. 
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Volts. 


The amount of energy necessary to bring the battery back to the 
original voltage was taken as the proper input for the calculation of 
efficiency. 

Recording meters were used and the mean voltage obtained from 


J 
. aw (l . 
the equation l= "A «where 1 «mean radius measured on a chart, 
x 


which, of course, corresponds to the mean voltage, a=area of the 
sector bounded by the voltage-time curve and the radii extended to 
the centre of the chart, and «=the angle in radians which was sub- 
tended by the time-voltage curve. The area was obtained by a plani- 
meter, the angle being measured in degrees. The current. of course, 
was constant. The meters were carefully calibrated, and the errors 
introduced minimised as much as possible. For comparison, the 
diagram shows curves for charge and discharge at 60 amperes and one 
discharge at 120 amperes. For the normal charge it is seen that the 
average voltage is about 7 volts for the battery, the average discharge 
voltage being 4°5 volts, or 1:12 per cell. [t is seen that. the voltage 
continuously decreases. upon discharge. The actual figures for 
curves A and B are as follows :- - 


Table I. 
Ampere-hours input ............ 410 | Watt-hours input ............. 2,874 
Ampere-hours output ae... 350 | Watt-hours out put ............ 1.589 
Ampere-hour efficiency ...p.e. 8574 | Watt-hour efficiency ...... pe 553 


It has been stated that the Edison battery is capable of operating 
at high rates. No actual figures, however, are available as to what 
energy efficiencies or capacities are obtained under these conditions, 
The figures given below are not extremely accurate, for they only 
represent one measurement each. They do, however, give an idea 
of what may be expected from these cells. In Table LL. are given 
efficiencies for four rates of discharge, the charge being normal. 
The output of the four cells is also given. 

The decrease in efliciency as well as capacity is seen from this 
table. It may be concluded from these figures that the battery is 
capable of operating at high rates with a remarkably &mall decrease 
in efficiency and capacity. An astonishingly small decrease in tho 
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are given. 
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Table II. 
Discharge "T Watt-hour Out put. 
rate in E efficiency || ———— ————— ———————— 
amperes. B (per cent.). , Am pere-hours., Watt-hours. 
60 455 | 55 | 350 1,593 
120 4-30 | 53 260 1,118 
200 3:80 38 225 855 
270 3-50 32 | 180 630 


average voltage is also noted at the higher rates of discharge. It is 
stated that * booster " charges can be given these cells in practice. 
It was, therefore, decided to try some abnormal charging rates, dis- 
charging at the normal rate, calculating efficiency. Below are given 
some of these tests :— 


Table III. 


Watt-hour 
efficiency 
(per cent.) 


Watt-hours. 


Charge. — ————— 
Input. | Out put. 


2 hours at 120, balance at 60 amperes | 3.143 | 1,463 46:5 
l hour at 200, balance at 60 amperes | 2,041 1,536 52-2 
l hour at 300, balance at 60 amperes 3,958 1,543 39-0 


With the *' booster " charge of 200 amperes the charge was com- 
plete in about four hours and 25 minutes, the batterv giving con- 
siderably over its rated output on discharge, the efficiency being 
about the same as for the normal charge. 

The Edison cell is said to lose about 10 per cent. of its charge upon 
standing 24 hours, after which there is practically no loss. It was, 
therefore, decided to allow the charged batterv to stand 30 hours, 
and then measure the output upon discharge. It was found that the 
voltage of the battery had dropped to about 6 volts, and upon dis- 
charge the following table was obtained :— 


Table IV. 
Initial voltage, 5-98. 
Average voltage, 4-54. 


Discharge after standing 30 hours at normal rate. 
Out put — 
Watt-hours, 1,384. 
Ampere-hours, 305. 


The loss in capacity is about 10 per cent. of the normal output. 
In order to see if this loss could not be avoided in cases where a 
battery is not to be used for some time after charging, it was decided 
to charge the battery to a definite voltage and discharge from this, 
taking the output. This arbitrarily selected voltage should be 
higher than the open-circuit voltage of the battery after standing 30 
hours. The drop across the battery on charge upon momentarily 
closing the circuit was found to be about 16 per cent. higher than the 
cell voltage upon open circuit. It was, therefore, decided to charge the 
battery until the drop across it was 16 per cent. higher than the 
voltage of the battery after standing 30 hours. The charge was. 
therefore, maintained until the voltage was 7-1 volts. The following 
was obtained :— 


Table V. 
Input— 


Watt-hours. 2,101. 
Am pere-hours, 315. 


Battery charged to 7-1 volts and discharged at normal rate. 
| Out put— 
Watt-hours, 1,343. 
Ampere-hours, 290. 
Energy efficiency, 64. 


From this it may be seen that the output is practically the same as 
that for the discharge after standing 30 hours. The efticiency is 
very good under these conditions, and on the basis of a charge of this 
nature it seems as if the battery can approach favourable compari- 
son with the lead cell in regard to efficiency. A measurement should 
have been made by charging up to this voltage, allowing to stand for 
30 hours, to show that under these conditions there is practically no 
loss of the charge. On account of limited time, however, this could 
not be done. 1n reference to the effect of low temperatures, it may 
be said that one charge and one discharge was obtained in an ice- 
water bath, the temperature of the battery being kept at 4°C. The 
results of a charge at 4 C. of the previously completely discharged 
battery, at ordinary temperatures, and the corresponding discharge 
The efficiency cannot properly be calculated from these. 


Table VI.—Charge and discharge at 4/ C. at normal rate. 
Ampere voltage — | Watt-hours — 
Charge, 7-36. Discharze, 4-46. | Input, 2.920. Output, 1,037. 
Am pere-hours— Duration hours— 
Input, 396. Output, 233. Charge, 62. Discharge, 37. 

A very marked effect is obtained here. The voltage difference 
between charge and discharge is abnormally high. The battery was 
later charged at the normal rate under ordinary conditions. This 
charge gives data for calculating efficiency comparable with that 
given above. This is the normal use of the cell in cold climates. In 


Abstract of a Payer read before the American Electrochemical Society. ! cars, of course, the battery would receive discharge at low tempera- 
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tures on the road, and be charged at room temperature in the garage. 
The results follow :— 


Table VII. 
Average voltage, 6-94. 
Input— 
Ampere-hours, 460. 
Watt-hours, 3,190. 
The fact that more energy was required for this charge than for the 
previous one probably means that nickel peroxide was not formed at 
-4°C., probably because the charge was not maintained long enough. 
If not accurately, the tests show, however, that there is a larger 
voltage difference between charge and discharge at low temperatures 
than under normal conditions. The efficiency must, therefore, be 


lower than normal. 


Charge after Discharge at £C. 
Efficiency calculated on previous 
discharge, per cent., 33. 


CONCLUSIONS. 
From what has been said and from experience with the Edison cell, 
it may be concluded, that: (1) The energy efficiency, at the normal 
rate of operation. is about 55 per cent.. the ampere-hour efficiency 
being about 85 per cent. (2) The cell is capable of operating con- 
‘tinuously at high rates. (3) At the 40-minute discharge rate, with 
charge at the normal rate, the energy efficiency is about 32 per cent., 
the ampere-hour output being about 60 per cent. of the rated output. 
(4) The cell can be charged at high rates, the efficiency being about 
normal when a * booster ` charge at 34 times the normal rate, for one 
hour, was given the cell. There is no reason why the cell should not 
be charged at five times the normal rate for a few minutes. (5) If 
the cell is to be charged the day before it is to be used, energy is con- 
served if the charge is maintained until the voltage reaches about 17 
volts, instead of carrrving it to completion. In other words, no 
nickel peroxide should be formed on charging, the loss of energy on 
standing being duc, presumably. to the spontaneous decomposition of 
this compound. (6) If the charge is stopped before the higher oxi- 
‘dation products of nickel are formed, the efficiency is higher than 
normal, being abont 64 per cent. (7) At 4 C. the battery is capable 
of delivering more than two-thirds the normal output, when charged 
atthesametemperature. The voltage, of course. is lower than normal, 
for the internal resistance of the cell is higher at the lower tempera- 
tures. The efficiency also is low. (8) The cell may unquestionably 
‘be allowed to stand an indefinite length of time without injury. (9) 
The flexibility is so great that the cell can be used under the most 
-adverse circumstances. (10) The method of charging until the 
voltage has remained constant for 1 hour gives satisfactory results, 
but requires watching or the use of a recording voltmeter. (11) 
"The continuous drop in voltage on discharge (about 10 per cent. per 
hour) is a disadvantage against this cell over the lead cell. (12) 
When referred to equal amounts of power delivered, the Edison 
battery weighs about 25 per cent. less and costs about 25 per cent. 
ore than the Iron-clad Exide battery. 


LEGAL INTELLIGENCE. 
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‘Great Finance Co. (Ltd.) v. Victoria Falls & Transvaal Power 
Co. (Ltd.) 


Mr. Justice Pickford recently delivered his reserved judgment in this 
action, in which plaintiffs claimed to recover certain moneys as assignees 
of an agreement of April 26, 1907, made between defendants and Mr. 
M. F. Armstrong. The claim arose onttof asomewhat complicated agree- 
ment and raised questions as to the plaintiffs" rights to have commission 
on money received by defendants for the electrical supply from various 
Rand companies and mining groups, including questions as to whether 
any receipts from the Eckstein group were subject to the agreement, 
whether the Eckstein group were being supplied by defendants’ works, 
and as to whether plaintiffs were entitled to commission on renewals of 
contracts. Defendants pleaded that they had paid the commission due 
in respect of certain groups, but they had not paid for the Eckstein group. 
as they said Mr. Armstrong got no contract from the Eckstein group, but 
it was obtained by a Mr. Harper who was paid a considerable sum for it. 
They said the Rand Mines Power Co. was formed by them to supply the 
group and it could not be regarded as the “ assigns ` of defendants. 

In delivering judgment, his Lordship dealt with the history of the case. 
It appeared that Mr. Armstrong was emploved by the African Concessions 
Synd., which promoted defendant company to perform certain work or 
get contracts or make arrangements by which the syndicate and the 
company that it promoted were to supply electrical power to mines and 
other undertakings in the Transvaal entirely on the Rand. Mr. Arm- 
strong succeeded in doing a very considerable work for the syndicate, and 
when defendant company was promoted, there arose the necessity for 
arranging Mr. Armstrong's rights of payment. The agreement of April, 
1907, was ultimately entered into and it recited, among other things, 
that Mr. Armstrong would be entitled to receive from the company various 
sums of money in respect to his services, and that he should. receive 
certain shares. An important provision was that for 25 years from Jan., 


1907, there should be paid to Mr. Armstrong or his assigns sums equal 
to 21 per cent. of the gross receipts obtained by the company for the 
supply of clectrical power to certain corporations and companies and 
undertakings, and there was a question raised in the case as to whether 
the mines forming the Eckstein group came under the agreement. At 
the time the agreement was made his Lordship thought both defendants 
and Mr. Armstrong were of opinion that—whether there was a signed 
contract or not—they had in fact obtained the opportunity of supplying 
the Eckstein group with clectrical power. By the llth clause it was 
„provided that for 25 vears from Jan., 1907. Mr. Armstrong should have 
a sum equal to I} per cent. on receipts obtained by the company for the 
electrical supply to a number of corporations, and the list included the 
Municipalitv of Johannesburg and the Johannesburg Consolidated 
Investment Co., and the group belonging to or controlled by them. The 
case for plaintiffs was that defendant company by itself or by its assigns 
had supplied electrical power to the Eckstein group, and defendants 
replied that it was not supplied either by themselves or their assigns. and 
therefore it did not come within the clauses of the agreement. Defendant 
said that neither they nor any of their assigns had the right of supply, 
nor had they received the gross receipts in respect to such supply. In 
respect to the Rand Mines Power Co., defendants held the shares, and it 
was said that they could do what they liked with it, and that their supply 
to the Eckstein group was a supply by defendants or their assigns. On 
that point he saw no reason for not accepting the evidence of Lord 
Winchester, chairman of defendant. company, and of Mr. Eckstein that 
Lord Winchester did. bona fide, try to get his company accepted as the 
supplying company. in which event they would have paid the commission, 
and he had no doubt that Mr. Eckstein declined to consent to defendant 
company supplying the power. It seemed to him that he was bound to 
sav that that was not a supply bv defendants, although they did hold 
the whole of the capital of the supplying company, and he was also bound 
to hold that it was not a supply under the circumstances by that company 
as the agents of defendants. Therefore, it could not be held to be a 
supply by ©“ assigns " of defendants. 1t had been argued that they were 
assiens of defendants because they were the assigns of buildings built by 
defendants in which the power was generated, but it did not seem that 
there was ever a contract by which defendants had the right to supply, 
or the right to receive the gross receipts for the supply, of electrical power 
tothe Rand Mines. Therefore, on that chief point in the case. defendants 
were right and must have judgement. In regard to clause 12, that related 
to all contracts existing in 1907 relative to certain bodies he thought 
the contention of plaintitfs also feiled. but uncer clause Ll, that provided 
for a percentage payment on gross proceeds received by defendants or 
their assigns obtained by supplying certain specified corporations, in- 
cluding the Johannesburg Investment Co, for a piriod of 25 vears, he 
thought plaintiffs succeeded and were entitled to a declaration accord- 
ingly. [n regard to the contention of p'aintitfs, thet where there was a 
contract with any one mine Comprised in a group they were entitled for 
25 vears to the commission on the receipts frm supplying all the group or 
that if they got one company they got the whole, he did not think the 
contract supported that as each group was not spoken of as a company 
or undertaking. It might have been intended as plaintiffs had submitted, 
but he could only sav that it did not seem to him that the contract said 
so, and he had to go by the contract, and on that feature of the case he 
upheld the case for defendants. Therefore, on the whole of the case, his 
decision was for defendants, except as to the commission upon the con- 
tinuous or discontinuous supply under clause 1H. This meant. he pre- 
sumed, that defendants substantially succeeded in the acticn. Counsel 
could draw up the declarations accordingly. The effect of his judgment 
was that defendants had sueceede! on all points, except one as to which 
plaintiffs had succeeded. As to costs, the ordinary course would be for 
the parties to have these on the issues they had succeeded.and he thought 
there had better be a set-off on these lines. 
His Lordship granted a stay of execution with the view of an appeal. 


National Telephone Co.’s Assets. 


Last week Mr. Justice Sargant had before him a summors by the 

liquidator of the company for the direction of the Court in dealing with 
a balance in his henis. 
. Mr. Percy WHEELER, who represented the liquidator, said that in 
July last the Court decided that the surplus assets were distributable 
amongst the deferred stockholders. "They had been so distributed with 
the exception of about £65,000, which still remained in the hands of the 
liquidator. He was anxious to part with that fund to the deferred stock- 
holders, but felt it was not quite safe to do so without the direction of 
the Court on account of possible claims that might be made against him. 
A representative of thè deferred. stockholders has been appointed and 
was now represented by Mr. Younger. K.C. The claims that the liqui- 
dator felt might be made against the assets were in respect of (0) de posits 
that had been made by subscribers for a telephone service and had not 
been returned, (5) deposits mace for the use of the trunk line to avoid 
payments at the terminal stations, (c) dividend warrants not. presented 
for payment. and (d) cheques drawn by the company in favour of eredi- 
tors which had not been presented for payment. There were also certain 
outstanding claims that were now barred by the Statute of limitations, 
An order had been made in the winding up requiring all creditors to 
prove their debts before Aug. 25 last. The necessary advertisements 
were duly inserted but some had come in since, and the liquidator, having 
funds in his hands had paid them, Of course, after the distribution of 
that £65,000 the liquidator would have no fund remaining. 

His Lorps orp referred the matter to Chambers for inquiry. an [directed 
advertisements of the proposed distribution to be issued. 


904 


Birmingham Private Telephone (New System) Co. v. H. Terry 
and Sons. 


Last weck a Divisional Court (Mr. Justice Bray and Mr. Justice Lush) 
dismissed defendants’ appeal from an order of the County Court Judge 
. at Redditch. Plaintiffs sued for balance of account alleged to be due 
under an agreement for rent of their private telephone installation, &c., 
and for damages in respect of an alleged breach of an agreement under 
which plaintiffs claimed to right to instal 20 instruments. They com- 
plained that Messrs. Terry & Sons had only allowed them to provide 17. 
Defendants counterclaimed. contending that they were induced to sign 
the agreement by misrepresentation on the part of one of the plaintiffs’ 
travellers, and they also claimed a rescission of the agreement. In the 
County Court the jury returned a verdict which favoured defendants, 
but his honour (Judge Ingham) granted an application by plaintiffs for 
anew trial. and from that defendants now appealed. 

Mr. Horis WALKER, K.C. (for appellants). said that the action, which 
was a curious one, ended in a verdict for defendants, and Messrs. ‘Terry 
& Sons’ complaint was that his Honour not only refused to enter judg- 
ment accordingly but there and then granted an application for a new 
trial. Under the agreement between the parties there were to be 17 or 
20 inter-communicating tele phones, and Messrs. Terry & Sons paid the 
contract price of about £25. and subsequently a final bill was delivered 
containing an entry of something like £65 in respect of " extras." Then 
it was that defendants discovered the reason for that apparently extra- 
ordinary state of things, and they not only refused to pay the extra 
charges. but asked that the contract between the parties should be 
set aside on the ground of alleged fraud. The contract was dated Jan. 
24. 1912. and by its terms plaintitfs undertook to erect and maintain. and 
defendants agreed to hire. a telephone installation of 20 instruments 
with all accessories. With each instrument plaintiffs agreed to provide 
150 ft. of " single wire " free, and defendants were to pay for any addi- 
tional wire required. But what happened apparently was that plaintiffs 
supplied cables of 22 strands, so that instead of the wire reaching 150 ft. 
from the instrument it only ran to the extent of about 7 ft. Defendants’ 
case was that when they entered into the contract plaintiffs’ traveller 
(Mr. Harlow) said nothing about that and made a statement to the effect 
that practically no additional wire would be required, and he was alleged 
to have said that after visiting the works and ascertaining what was con- 
templated in the way of a telephone system there. On that point there 
were really only two witnesses—Mr. Harlow, who declared that he made 
no such statement, and Mr. Terry (one of the principals ir defendant 
firm). who asserted that the statement was mede and mentioned circum- 
stances to show that if it were made it was false. The jury found. for 
defendants. and then the learned judge without more ado eranted an 
application by plaintiffs for a new trial. 

Mr. Mavbocks (for plaintiffs) submitted that the Court. had no 
jurisdiction to vary the decision of the County Court Judge in granting 
a new trial and contended the County Court Judge applied a right prin- 
ciple in actiny as he did. 

Their Lordships dismissed the appeal. Mr. Justice BRvy observing that 
if they could see that the County Court Judge had acted upon a wrong 
principle of law they could set his decision aside because he had gone 
wrong in the law. But if he had applied a right principle the Court could 
not question it, as his Honour had decided a question of fact. 1n his 
(Mr. Justice Bray's) opinion the learned. judge did apply a right rule of 
law, and therefore the application could not succeed. 

Mr. Justice Lesy said that he reluctantly came to the same conclusion, 
and the appeal was therefore dismissed, with costs. 

Leave to eppeal further was granted. 


Dublin County Council v. Postmaster-General. 


In the King’s Bench Division, Dublin, on Friday Mr. Justice Dodd 
dismissed this action for a declaration that the Postmaster-General was 
bound to carry out a certain agreement entered into with the council by 
the National Telephone Co, prior to the Government’s purchase of the 
telephone undertaking in 1911. Plantiffs contended that in taking over 
the business of the company the Postmaster-Gencral also teok over its 
agreements and liabilities to fplantifis, but the judge held that the Post- 
master-General was not. bound by the conditions and. stipulations 
formerly binding on the Telephone Company. 


——— mV ——-— —— —— 


BUSINESS NOTICES. 


The Edison & Swan United Electric Light Co. ask us to announce 
that they will open their premises as usnal at College-hill and Queen- 
street. E.C.. on Saturday, the 27th inst.. for the convenience of their 
Customers, 

The partnership between John B. and Thos. B. Wrighton and Thos- 


Woods (trading as J. & T. Wrighton). electricians. &c.. 20 and 21. 


Green-street and 73. Blackburn-road. Darwen. has been dissolved so 
far as concerns J. B. Wrighton. Debts bv Messrs. T. B. Wrighton 
and Thos. Woods. who continue the business as Wrighton & Woods. 


Patents Development.—The owner of patents Nos. 1.451 1908. 
for“ Improvements in submarine signalling apparatus," 1.848 1908, 
for’ New and improved apparatus for alternative wireless telegraphy 
and telephony," and 1.4775 1998. for " Improvements in trans- 
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mitting apparatus for submarine signalling." desires to grant licenecs. 
Particulars from Messrs. Lloyd Wise & Co., 10, New-court, Lincoln's. 
4 


Inn, London. V.C. tg ag; ie OHA eed 
BANKRUPTCIES, LIQUIDATIONS, &c. 


Last week meetings were held of the creditors and shareholders: 
under the liquidation of Prested Miners’ Gas Indicating Electric 


Lamp Co. (Ltd.). 
The Official Receiver reported that the accounts showed liabilities 


'£2,329. assets valued at £1,779 and a deficiency of £18,876 as regards con. 


tributories. The company was formed in January. 1903, to acquire a 
patent for a miner's electric lamp from Mr. H. G. Prested (the inventor). 
The consideration was £7.500 in fully paid shares, and the failure was 
attributed to the miner's lamp being too expensive to be made com- 
mercially. The matter was left in the hands of the Official Receiver. 
Chas. Blake (trading as the Bilston Electrical Co.), electrical engi- 
neer. 4, Church-street, Bilston, has been adjudicated bankrupt. 


TA UU HT 
ELECTRICITY SUPPLY. = 
QUAENAM 


| 
EXTENSIONS. 


Croydon.— The h.t. mains in Lower Addiscombe-road are to be 
extended along Moreland-road at a cost of £797. 


Newport (Mon).—A new 3.000 kw. A.E.G. three-phase turbo- 
alternator was started by the chairman of the Electricity Committee 
(Mr. John Moxon), on the 17th inst. 

There were a number of visitors to whom the borough electrical engi- 
neer (Mr. A. Nichols Moore) supplied particulars of the new plant. The 
speed of the turbo-alternator is 3,000 revs. per min. and supplies three- 
phase current at 6,000 volts, 50 periods. The turbine is of the Curtis 
horizontal tv pe. 

Mansfield.—The engincer and manager of the electricity works 
(Mr. E. Holcombe Hewlett) has Leen instructed to prepare a report- 
on the proposed extensions of the electricity undertaking. 


Southend.—Owing to the increasing demand for electricity the 
Council have decided to spend £30.000 on additional cables and 
feeders, and also to erect and equip two new sub-stations. 


Stoke Newington] (London).—A distributor cable is to be laid 

in Woodherry-grove at a cost of £127, 
GENERAL. 

Aberdeen.— Last week the Corporation decided to give a suppl 
of clectrie current. for lighting and power at the Broadford Works o 
Messrs. Richards Ltd. 

The firm agree to take clectrical energy for five vears at ordinary power 
rates up to 150.000 units per half-year, and a halfpenny per unit for all in 
excess of that quantity. the coal clause not to be included in the agreement. 


Bethnal Green (London). —The Council have assented to temporary 
supplies of current being given by Shoreditch Council to premises 1n 
Hackney-road and by Poplar Council to premises in Roman-road. 

The Council also received another application from Shoreditch for con- 
sent to supply current in Hackney-road, provided the Bethnal Green 
authority would engage to take over the main at a valuation when in a 
position to supply current. Having regard, however, to the presen’ 
position of the clectricity supply question, Shoreditch Council has been 
informed that Bethnal Green will not object to a main being laid and 3 
temporary supply being given upon the usual conditions, but the Council 
is not prepared to undertake any liability in respect of the main. 

Gelligaer.---The Urban Council have decided to proceed with their 
application for a provisional electric lighting order for Bedlinog and 
Fochriw. l 

According to the report of their engineer (Mr. W. Dickinson) the esti- 
mated capital outlay, if clectrie current in bulk be taken from the South 
Wales zlectrical Power Distribution Co., would be £4,935 if overhead 
wires were used, and £5,045 with underground cables. If supply be 
taken from the Merthyr Traction and Lighting Co., the estimated outlay 
would be £3.600 with overhead wires, and £4.000 with underground 
The total maintenance cost is estimated at £1,074 per annum with the 
South Wales Power Co.'s supply, and £1,017 with the Merthyr supply. 

Grimsby.—At the meeting of the Lighting Committee last week 
the borough electrical engineer and manager (Mr. W. A. Vignoles) 
reported that the number of public electric lamps on Dec. 4 was 61. 
against 476 in December, 1912. and the number of private lamps and 
motors (equivalent 8 c.p.) was 138.378, against 124,447. 

Hinckley.—The Urban Council have come to an agreement with 
the Leicestershire & Warwickshire Electric Power Co. and the 
Midland Electric Light & Power Co. in regard to the question of 
electricity supply. 

Under the agreement the Midland Company are to obtain a Provisional: 
electric lighting order and at the end of 42 years all the plant and mams: 
of the company in the urban district at that date are to pass to the Council, 
excepting, however, the generating station and high-tension transmission. 
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mains and any high-tension supplies that may be given direct to any Electricity in Mining. At the meeting of the Champion Reef Gold 
consumer in the district. Electric supply must, after the purchase is | Mining Co. of India last week the chairman (Mr. John Taylor) said ` 
concluded (unless otherwise agreed), be taken by the Council from the | that, in consideration of the mining companies entering into a further 
power company upon terms not less favourable than those upon which a agreement, the Mysore Government had undertaken the consteustion 

of extensive additional works on the Cauvery River to provide an 


supply is given by the company to any other authorised undertakers 
using approximately a similar amount of energy at a similar annual load |. : ; 
increased supply of electric power and there would, in due time, be- 


factor, or on which the Council could themselves generate the quantity 
of electrical energy required. Compensation for severance is payable | come available all the power needed, so far as they were able to see. 
by the Council, but this is limited to supplies across the border between | The opportunity had been availed of to revise some of the terms of 
Hinckley Urban District and the parish of Barwell. the previous agreements, adjusting them to the practical require- 
Salford.—The Corporation have applied to the Board of Trade for | ments of the field. and bringing the whole arrangement under one 
consent to alter the frequency of the supply of alternating current | new agreement. With the rapid growth of electrical work on the 
from 75 to 50 pericds per second in parts of Broughton and Pendleton | mines the importance of that department had greatly increased and 
and the whole of Prestwich. the duties of the electrical staff had become more onerous. The 
Troon.—Kilmarnock Corporation is applying for a provisional chief electrical engineer (Mr. Nicholl) had carried out his responsible 

electric lighting order. but Troon Council is to consider the question | duties most efficiently. k 

whether Kilmarnock is to be allowed to come in and distribute elec- | _ At the meeting of the Frank Smith Diamond Estates & Explora- 
tion Co. last week Mr. E. Turk. who presided. gave particulars of Fe 
n to the 


tricity in the burgh or whether it will only supply electricity in bulk. : tees dd 
Troon Council undertaking its distribution in the district. TE od aces Their mine was an open mine ow : 
. level. m 

Their Mr. MeLelland had sunk a shaft outside the mine area to a depth 


Walsall.—The consulting engineer (Mr. E. M. Lacey) has sub- 
mitted to the Council a scheme for extensions, &c.. of the clec- | of 300 ft.. and at 200 ft. he had opened out a level right through the Frank 
tricitv supply undertaking. Smith portion of the mine. The tunnels which ran into the level were 
Although no official statement has been made it is understood that the | connected with the open mine by passes, and it was through those passes 
cost of the new works is likely to be from £40,000 to £45,000. The site | that the diamondiferous ground. which was obtained by blasting in the- 
recommended for the new works is at the Birchills. open mine, fell into ore bins at the 200 ft. level, from which it was carried 
Watford.—The agreement hetween the Rural and Urban Councils | by electric haulage to the shaft. There it was lifted by electricity to the 
for the supply of energy in Aldenham has been sealed. top of the washing gear. which had been erected close to the shaft. The 
The Rural Council will oppose the Colne Valley Electric Lighting Co.'s ground was then sent into crushers, and passed thereafter through a 
À series of rollers and pulsators and through a tube mill, and finally a con- 


application for a provisional order for Rickmansworth rural district. , , 
I centrate was obtained, from which the grease tables extracted the 
The whole plant was driven electrically from one central 


Willesden.— At a meeting of the Council on the 16th inst. it was | diamonds 
decided to reduce the flat rate for lighting from 4d. to 33d. per unit, | station, and. when in perfect running order should work almost auto- 
and also to reduce the meter rents bv about half of the old rates. | matically. 

Had these rates been in operation during the past 12 months the At the meeting of the New Tamaruzal Nitrate Co. on Thursday last the 
result would have been a reduction in revenue of about £2,000. chairman (Mr. F. G. Lomax) stated that the cost of the electritication of 

Extensions of the high-tension mains were authorised to supply new the new Maquina would be about £25.000. against which they already had 
factories under construction in Dog-lane and also in the Park Roval area. | close upon £10.000 in renewals account, and it was intended to write off 
Other extensions of the distributing mains in Harrow-road. and Stone | the balance at the earliest possible date. The outlay being really for the 
bridge district were also authorixel,— [t was also decided to invest | substitution of one kind of power for another which was being discarded, . 
£5,000 from the revenue balance m Government or Trustee securities. It was preferable not to revard it as capital expenditure. 

On the 13th inst. a number of the members of the Council visited the 
new sub.station at Acton-lane, Harlesden, where three B.T.-H. rotary 
converters, totalling 1.000 kw., haye been installed, together with high TRACTION NOTES. 

TRAMWAYS AND LIGHT RAILWAYS. 


and low-tension switchgear equipment, all of the same company's manu- 
facture. One of the 300 kw. machines was started up and put on load "M ace . . 
Birmingham.—Over 6.000 signatures have been affixed to the 


by the chairman of the Electricity Committee, Mr. H. Davey Turner, sabe me 
petition to the Council in favour of an all-night tramcar service. 
Blackpool.—The Tramways Committee have decided to equip 


LIGHTING NOTES. three more cars with rattan seats on the transverse and longitudinal 


Castleraghan (co. Cavan).—The Council have decided to obtain princi ple. 
powers to exercise the rights and duties of an urban authority for Dewsbury.—The Corporation are recommended to promote a bill 


carrying out an electric lighting scheme foi Virginia. to authorise the construction and maintenance of tramways across 
Hotel Lighting.-—At the recent meeting of the Elvsee Palace Hotel | the Market-place. and to secme running powers over the lines now 
Co. the chairman (Mr. C. Hodges) said that they were compelled to | leased to the National Electrie Construction and the British Electric 
make a big outlay on the purchase of their electric plant. When the | Traction Compantes. 
hotel was originally built a contraet was entered into with the Secteur . : 
of Paris Company for a term of vears, and they supplied their own Glasgow.— Owing to the greatly increased traffic of the tramways 
plant and accumulators. The time had run out and they were com- department it has become necessary to proceed with the construction 
pelled to supply their own accumulators and transformers. but the of 150 additional tramcars, which will bring the total up to 1,000 cars. 
The new arrangement At present there are about 6.600.000 p issengers weekly, or over 
340.000,000 passenvers for the vear, On the Paisley to Uddingston and 
Baillieston route 695,000 people were carried. last week, and of that 
number 407,000 were dd. passengers. Over the whole system last week 
64 per cent. were dd. fares, and passengers travelling the Id. distance 
The average fare for cach pissenger is 1d. 
"rush " 


payment would be spread over three years. 
offered certain advantages, iucluding a lowering of the cost. per unit 


for the current. 
Rawtenstail.- --'The Corporation have decided to light all the main 


roads along the tramway routes by electricity instead of gas. were almost 27 per cent. 


The greatest. difficulty before the departinent. is the evening 
between five and six o'clock. 

L.C.C. Tramways.—The L.C.C. tramways to Abbey Wood are to 
be connected with the Erith Council's tramways, and if the Bexlev 
Council are agreeable the L.C.C, cars will run over the Erith and 
Bexley Council's lines to the Market Place. Bexley. 


School Lighting.—Prevision is to be made in the next rate 
estimate for the cost (£378) of wiring the Shaftesbury-road school, 
East Ham. 

Ship Lighting. —The new Allan liner “ Alsatian " is provided with 
à complete electric lighting plant. but the ship is also to be heated 
electrically and the safety boats are to be launched by electricity. 
There is also a Marconi wireless outfit. 

Stafford.—The Council have decided that where a consumer of the 
electricity department has lamps for external lighting. in respect of 
which the charge is at the rate of 3d. per unit. he might use for inter- 
nal lighting the same quantity of current asforexternal lighting at the 
same rate, any quantity in excess for internal lighting being charged 
at 5d. per unit. This arrangement only applies to consumers who 
use for external lighting not less than 1.000 units per quarter. 


POWER AND HEATING NOTES. 


Electricity in Colliery Work.— At the new Plenmelbr Colliery. near 
Haltwhistle. electric generating plant has been installed by the 
British Westinghouse Co.. and current is supplied for coal cutting. 


winding. &c. 


Light Railways.— The County of Hertford Light Railways (Watford 
and Bushey Abandonment) Order. authorising abandonment of part 
of the light railways authorised by the County of Hertford Light 
Railways No. 1 Order. 1904. and of the light railway authorised by 
the County of Hertford Light Railways (Watford and Bushey Exten- 
sions, &c.) Order. 1908, and for other purposes, has been submitted 
to the Board of Trade for contirmation. 

Manchester, —4A special meeting of the parochial electors wil! be 
held on I4th prox. to consider the Corporation's Bill for extending 
the time for the completion of certain authorised tramways, to enable 
the Corporation to run motor omnibuses. to acquire the undertaking 
of the Tratford Power & Light Supply. 1902 (Ltd.), &c. 

Salford.—The Tramways Committee have drawn up a revised 
scale of tramway fares. and it is estimated that if the Council carry 


. 906 he a a aaas | 


-ut the whole of the proposals it will cost the department some 
£11,000, but on longer stages greater use will be made of the tramcars. 


West Hartlepool.—The Corporation have authorised the purchase 
of five new tramcars (at a cost of £4.480) for tht Park and Seaton 


-Carew line. 
RAIL-LESS, &c. 


Brighton-Hove Trolley Omnibus Scheme.—At the meeting of 
Brighton Council last week it was decided to adopt the report of the 
General Purposes Committee recommending an experiment with 
a double-deck trolley omnibus hired from Leeds Corporation. 


Southend.— The Council have agreed to purchase six motor 
omnibuses to serve as feeders to the electric tramways in the out- 
lying districts. 


TELEGRAPH AND TELEPHONE NOTES. 


Wireless Telegraphy.—A Russian Ministerial Committee is 
studying the question of the erection of several high-power wireless 
telegraph stations in Russia. 


Reduced Cable Rates.—The Postmaster.General was able to 
.announce, at a meeting of the British Empire League last week, that 
he had come to an arrangement with the cable companies concerned 
in the services to the West Indies for a reduction in the rates from 
and to the United Kingdom and Europe to a uniform tariff of 2s. 6d. 
per word. The rate hetw een the West Indies and Canada is to be 
reduced to ls. 6d. per word. Press messages would be transmitted 
at half these rates, and deferred plain language telegrams would 
be transmissable at Press message rates. The companies, he said, 
would receive subsidies from the Imperial Treasury and from the 
Canadian Government for the new Canadian service. and the sub- 
-sidies for the older services would be continued. $ 


TRITT a 
EMPIRE NOTES. 
TLLA SALTA UOTE TEV UOTI UO OOO UTE TU TD NTN 


Australasia.— The * Australian Mining Standard " says an Order-in 
Council was recently passed by the Victorian Executive to enable 
Mildura Shire Council to supply the town and shire with electricity. 

Warrnambool (Victoria) Town Council has appointed a committee to 
report upon the proposal to introduce an electricity supply scheme, 

North Illawarra (N.S.W.) Municipal Council have appointed a com- 
mittee to get information about an electric lighting scheme for the main 
-south coast road. The committee obtained from. Mr. Sellers. superin- 
tendent of the Bellambi Co.'s mines. particulars of such an installation 
from their South Bulli colhery, simlar tothat provided for the Bullishire, 
and the cost of installation was put at €775. The report has been re- 
ferred back to the committee for further information as to extensions. 

The Queensland Government Bill for extending the Brisbane tramw ANS 
recently passed its third reading, Lt has been arranged that upon appli- 
cation by the Brisbane Tramway Co. the essential Orders-in-Council will 
be issued. and the extensions must be carried out by the company at its 
own expense, The manager has intimated the re adiness of the company 
-to begin the work immediately. The agreement provides that the power 
of compulsory purchase shall be exercised as if the tramways and all the 
extensions were one tramway constructed under one Order-in-Council, 
and the power of compulsory purchase may be exercised at any time 
after Sept. 20. 1920 Application has been made alre adv for Orders-in- 
-Council with regard to some of the extensions, 

The Tasmanian Legislative Council have rejected, by 14 votes to 2, the 
resolution sent up by the House of Assembly favouring the pure aise by 
the Government of the hydro-electric portion of the undertakings of the 
Hydro-Electric & Me tallurgical Co. During the debate a general desire 
was expressed that an independent ex pert report should be secured before 
the Government committed itself to the necessary outlay. Leave was 
given subseque ntly to table a new motion inviting the House of Asse mbly 
-to submit fresh proposals after an expert report has been received. 

Finality has now been reached with regard to the site of the chief 
power station for the Melbourne suburban railways. It has been found 
that interference with the Harbour Trust's port improvement. scheme 
-could only be avoided by erecting the power house further back from the 
river than was originally proposed, and a site near the intersection. of 
North-road and Douslas- parade, Newport. has now been selected. 


TIMES 


DUI 


Canada.-—It is stated that the total length of electric railways in 
Canada at Dec. 31. 1912. was 1.724 miles of (equivalent) single track. 
and the capital expenditure thereon amounts to approximately 22 
million pounds. 


India.—.Vew Company Law- The Indian Companies Act, 1913, 
to amend the law relating to trading companies and othor associa- 
tions in British India (including British Baluchistan) and the Santhal 

"arganas). has received the assent of the Governor-General of India 


.and will come into force on April 1 nest. 
The Act provides that every company incorporate d outside British 
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India which has, or in future establishes, a place SN CN CIN MERERI E MNT ODE MERE ee T business in British 
India shall, within six months from the commencement of the Act, or 
within one month from the establishment of the place of business, file 
with the Registrar of Companies in the Province in which such place of 
business is situated a certified copy of the charter, statutes or memoran- 
dum and articles of the companv, or other instrument constituting or 
defining the constitution of the company. the address of the registered 
or principal office of the company a list of the directors and managers. 
and the names and addresses of one or more persons resident in British 
India authorised to accept service of process and any notices required 
to be served on the company. 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate " says the new 
station in Ramos Mejia of the Compania de E léctricidad de la Pro- 
vincia de Buenos Aires was inaugurated on Nov. 24. 


A 60 vears’ concession has been granted to Mr. Antonio Gamberini for 
an electric tramw av in Villa Mercedes. 


Government has approved the statutes of the Empresa Eléctrica de 
Nueve de Julio which has been formed with a capital of S400.000 (about 
£46,000). 


La Compania Italo-Argentina de Eleéctricidad has presented a pro- 
posal to the Ministry of the Interior offering to supply current for lighting 
and heating all the National public buildings in the capital at 5c. per unit 
for lighting e Jic. per unit for heating and power. 


On Oct. 18 the Asociacion Argentina de Eléctro Técnicos was con- 
stituted. T he association has been formed to bring together those con- 
nected with electrical enterprise in Argentina. The president is Engineer 
Mauro Herlitzka, with R. Roth as secretary. 


Mr. M. Herlitzka, managing director of the Compania Anglo- Argentina 
de Eléctricidad, states that an important fall on the river Arias is owned 
by his company, and plans for a hydro-electric station are in hand. The 
company owns the steam power house which supplies Nalta with light and 
its capacity will shortly be increased by a new unit of 500 u.r. supplied by 
the Tosi Co. of Legnano. The construction of the electrie tramway is 
nearly completed. 


Rosario Council has (as stated in our last issue) decided the electric 
light question by accepting the tender of Messrs. Colson, Brookhouse & 
Pyne. The original conditions have been modified, and it remains to be 
seen if the firm whose tender has been accepted will accept the modifica- 
tions. The concession is for 40 years, after which all the machinery. 
buildings, cable system, sub-stations, &c.. erected by the com pany during 
the first tive vears of the contract are to revert to the authorities without 
payment, All installations erected after the first five vears are to be paid 
for by the municipality after deducting 2 per cent. per annum for amorti- 
zation. If the municipality does not desire to take over the business if 
has the right to a participation in the profits, and to prolong the contract 
for a further 25 years; in such case the municipality will receive 5 per 
cent. of the gross receipts, and 15 per cent. of the net profits foreach vear, 
and at the end of the 25 vears the entire undertaking of the company will 
revert to the munic ipality. Current must be supplied for public lighting 
for a minimum of 1,000 10- ampere are lamps. ‘Phe station at the com- 
mencement is to have a minimum capacity of 2,500 kw. The cost of cur 
rent for publie lightinyis to be 34c. gold perunit, this price to be modified 
periodically in accordance with the variation in the price of fuel. For 
every 25e. below 87 gold per ton a decrease of ! | percent. is to be made in 
the price per unit. The maximum price, even should fuel be above $8.50. 
is not to exceed 34e. The maximum prices for private supplies ar? : For 
private houses and offices, 15c. per unit: for heating and power. 0c. : 
for publie buildings and charitable institutions, 7c. for light and 5c. for 
heating. For theatres, cafes, shops, &c., the price is not to exceed Lic. 
for light and 10e. for heating and power. 


Japan. -——The Nagasaki correspondent of the Press Association 
states, in a letter on the Japanese coal trade. that 60 gas and electric 


light stations in Japan have commenced operations within the last 
two vears, 


Norway.—/ydro-Llectric Works.- Gran, Brandbu, Lunner and 
Jevnaker (Hadeland) Municipalities are about to borrow £91,000 for 
the purchase and erection of electric power plant at Toverud Falls. 


Russia.—The Lodz Electric Railway Co. has obtained permission 
to construct four new lines. A new power station will be erected to 
supply current for these lines. The total length will be 75 miles and 
the cost is estimated at £559,000. Two of the lines will be comple ted 
within two years and the remainder within four years. 


The Government is investigating the proposal to construct 
new railways to join up St. Petersburg and the commercial centres 
of the V olga. 

The construction of a double- track electric railw av is proposed be tween 
St. Petersburg. Miédry Zadvod and the Finnish frontier, with a branch 
line to Lake Roika via Vartémiagi. 

The Council of Ministers has approved proposals by the Mir 
Interior to authorise the Municipalities of St. Pete rsburg and Samar : 
purchase electric tramears from abroad, if necessary, but the orders ee 
be viven to Russian works if their prices do not differ considerably fren 
the prices asked by foreign works. 
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United States.—Chicago Traction Scheme.—It is stated that the 
Chicago Council have authorised the invitation of offers for the con- 
struction of 57 miles of underground railways. The total cost, in- 
cluding equipment, is estimated at £26,700,000. 


MISCELLANEOUS NOTES. 


Exhibition.—4An International Exhibition of Electrical Industries 
and their Application, is to be held at Barcelona from March to 
December, 1915. 

The exhibits will include machinery, apparatus, &c., for the production, 
transmission or application of electrical energy. Applications for space 
will be received be the Genera! Secretary, Barcelona. until Nov. 30. 1914. 
The prospectus, rules, &c.. may Le seen at the Board of Trade, 73, Bas- 
invhall-street, London, E.C. 

In a recent report of the British Chamber of Commeree for Spain it is 
stated that the idea of the International Exhibition of machinery, plant 
and'appliances connected with electric industries, to be held in Barcelona 
in 1915 is being taken up with great enthusiasm throughout the country. 
The Spanish Government have given the scheme their official sanction 
and promised pecuniary assistance, The Municipality has promised 
10,000,000 fr. (about £40,000), and other local organisations in Barcelona 
have guaranteed important subsidies. The Municipality have also 


assumed the organisation of the undertaking. The British Chamber of 
Commerce for Spain feel assured that British manufacturers will find 
that the exhibition will offer them an excellent opportunity of bringing’ 
their goods to the notice of the Spanish public. It is stated that there 
is certain to be a great electrical boom during the next two years. Com- 
panies are engaged in erecting largest hydro-electric stations for the 
generation"and supply of electricity, and it is expected that in 1914 and 
1915 some 300,000 H.P. will be transmitted to Barcelona. Steam power 
is costly in Spain owing to the high price of coal. 

Leeds Strike.—The strike of the municipal employés still continues. 
efforts to settle the dispute having proved fruitless. 

As stated in our last issue the supply of electricity is being continued 
without difficulty and there is practically a full tramway service. The 
gas supply and scavenging departments are. however, seriously affected, 
but there is a tendency on the part of the men to return to work. 


Unemployment Insurance.—The Umpire has decided that con- 
tributions are payable in respect of workmen and Jabourers engaged 
in excavating, concreting or altering foundations for engines or 
machinery. 

Contributions are not payable in respect of workmen employed by a 
firm of mica merchants and manufacturers of micanite and insulating: 
materials, and engaged wholly or mainly in working in mica or micanite.. 
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Telegraph and Telephone Material. 


Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms. specifications, &c.. from the Commonwealth 
Oflices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 
in an advertisement, 

The Deputy Postmaster-General, MELBOURNE (Victoria), will 
receive tenders until 3 p.m. Jan. 27 for supply of 17 Switch- 
boards and Accessories. Specitications, &c., from the Deputy 
Postmaster-General, Melbourne. 

The Deputy Post master-General, PERTH (Western Australia), 
requires tenders by 3 p.m. Jan 21 for supply of Telegraph Instru- 


ments and Parts. Specifications, &c., from the Deputy Post- 


mastcer-Genera], Perth. 


Turbo-Alternators, Surface Condensing Plant, &c. 

CARLISLE Corporation invite tenders for the supply. delivery 
and erection of two 1.250 kw. high-pressure Turbo- Alternators 
(impulse type turbines), two sets of Surface Condensing Plant, 
two 600 kw. Rotary Converters and h.t. Switchgear. Specifica- 
tion, &c., from the city electrical engineer, Mr. Fredk. W. Purse, 
to whom tenders are to be sent by 9 a.m., Dec. 31. 


High-Tension Cable, Transformer and Switehgear. 

The Electricity Committee of WicAN Corporation invite 
tenders for the supply. laving and jointing of h.t. Three-Core 
Paper and Lead-covered Armoured Feeder Cable, Transformer 
and Switchgear. Copies of specification, forms of tender, &c., 
from the borough electrical engineer, Mr. Jas. Slevin. Tenders 
to the town clerk, Mr. Wm. Hy. Tyrer, by Monday. Dec. 29. 


C c € 


Rail.less Trolley Vehicle Equipments. 
BRADFORD Corporation want tenders by Jan. 3 for Electric 


Trolley Vehicle Equipment, including 56 d.c. 20 n.p. Motors, 
28 Controllers, 28 Chassis, 30 Resistances, 60 Circuit-breakers, 
28 Junction Boxes and 60 Trolley Bases. Schedules, &c., from 
the Tramway Offices, 7, Hall Ings, Bradford. 


Electricity Works Extensions. 
SHEFFLELD Electric Supply Committee want tenders by 10 a.m. 


Jan. 6 for foundations for three Boilers, Construction of Base of 
Chimney Stack and Erection of two Motor Houses. Specifica- 
tion, &c., from the General Manager of the Electric Supply 
Department. l 


Electrical and General Stores. 
HaMPsrEAD (London) Council require tenders by 4 p.m. 


Jan. 8 for one or ,three years’ supply of Electrical. Engineers’ 
Stores, Oils for electricity works, &c. Forms of tender, &c., 
from the Town Clerk. 
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Boiler Feed Tubes. 


WARRINGTON Electricity and Tramways Committee require: 
tenders by noon Jan, 7 for Weldless Steel Tubes for Feeding 
Boilers. Specification, from Borough Electrical Engineer. 
Motors and Starters. 

SWANSEA Corporation require tenders by noon Jan. 8 for 
one or two years’ supply of Motors and Starting Switches. 
Specifications, &c., from the Borough Electrical Engineer. 


Conduit. 
SALFORD Corporation want tenders for 4.000 yds. of Doulton 


Three-way Brown Glazed Stoneware Conduits. Specifications. 
from the Borough Electrical Engineer. 


Crane. 
BEpForp Corporation want tenders for one Hand-operated 


Travelling Crane. Particulars from the Borough Electrical 
Engineer. 
Wiring and Fittings. 

Tenders are wanted by Jan. 5 for the Electric Lighting of 
Ainsworth Sanatorium for Bunv and District Hospital Board. 
Specification, &c., from the Clerk to the Board, Cross-st., Bury. 

Loxpox County Council require tenders 1] a.m. Jan. 13 for: 
wiring Popham-road, Islington, Elementary School (about 130 
lighting points). Specitication, &c., from the County Hall, 
Spring Gardens, S.W. 

Tramway Construction. 

NORTHAMPTON Corporation require tenders by noon Jan. 12 
for the Construction of a Double Line of Tramways to Far 
Cotton and the doubling of a Section of the Kingsthorpe route, 
with Overhead Equipment, Underground Feeders, Telephones, 
&c, Specifications, &c.. from the Borough Engineer. 

Tenders will be received until March 13 at the Bureau de la 
Mairie, CANEA, Crete, for a 50 years concession to construct and 
work Overhead Electric Tramways in Canea and adjacent districts 
(Tenders for this concession were invited in June, 1912, and the 
conditions are the same in the previous case.) Conditions, &c., 
may be seen at the Board of Trade, 73, Basinghall-st., London, E.C. 


Alternator and Accessories. 


The Vicrortan RaILWays COMMISSIONERS want tenders by 
ll a.m. Jan. 28 for supply of a 125 k.v.a. Three-phase Alter- 
nator and Accessories Tenders to the Secretary, Spencer- 
strect, Melbourne. 


Converters. 


JOHANNESBURG (Transvaal) require tenders by noon Jan. 10 
for the supply of six a.c. to d.c. Converters. (The London 
agents are Messrs. E. W. Carling & Co., St. Dunstan's Buildings, 
St. Dunstan's-hill, E.C.) 
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"Tungsten Filament Lamps.. 

The SourH AFRICAN RAILWAYS ADMINISTRATION require 
tenders by noon Jan. 20 for supply of 15,794 Tungsten Filament 
Lamps. Specifications from the High Commissioner, 32, Vic- 
toria-street, London, S.W. 


"Iramears. 
JOHANNESBURG (Transvaal) Municipal Council require ten- 
ders by noon Jan. 22 for supply of 15 Double Deck Electric 
Tramcars and Spare Parts. Specitication from Town Clerk. 


Turbo-Generator, &c. 
Toronto (CANADA) City Council require tenders (by noon 
Jan. 90) for the installation of Mechanical Filtration Plant. 
Boilers, 5team Turbo-generator Plant, &c.. at Toronto Island. 
Specification, &c., from the Mechanical and Electrical Engineer. 
Department of Works, City Hall, Toronto. 


Electricity Supply. 

The Municipality of DARDANELLES (Turkey) require tenders 
by 2 p.m. Jan. 14, for à concession for the installation and 
working of an Electric Lighting Station; £450 deposit required 
with tenders. Particulars from the Commission de I’ Adjudi- 
cation, Municipalité des Dardanelles, Dardanelles. Conditions 
(in French) may be seen at 73, Basinghall-street, London, E.C. 


Electric Cranes. 
ANTWERP municipal authorities will receive tenders until 
Jan. 26 for the supply and erection of six Electric Cranes on the 
Bassin canal extension. Tenders to the Burgomaster, Hótel 
de Ville, Antwerp, where specitications may be obtained. 


Transformers, Junction Boxes, Cables, &c. 

ANTWERP Municipal Council require tenders by Jan. 19 for 
the supply and installation of Electrical Equipment for two 
Transformer Cabins, 70 Electric Junction Boxes and Armoured 
Electric Cables. Specifications, &c., from the Hotel de Ville, 
Antwerp. 


Il 
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Worksor.—The guardians received 17 tenders for wiring the 
workhouse. the amounts varying from £96. 18s, 9d. to £181. 15s.( for 
wood casing) and from £106. 16s. 10d. to £196. 15s. (for steel con- 
duit). Mr. F. W. 5hotton's tender at £102 (for wood casing) and 
£1. 5s. extra for Siemens switches has been accepted. 
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Lamp Contracrs,—The Edison & Swan United Electric Light Co. 
have secured contracts for the supply of Royal Ediswan drawn 
wire tungsten filament lamps (British) to the London County Council 
(under schedule 17), and also for the supply of similar lamps for 
H.M.S. “ Tiger.” 


Government Contracts.—The British Government Departments 
placed contracts with the following firms during November :— 

War Office.—W. T. Henley's Telegraph Works Co. and Hooper's Tele- 
graph & India Rubber Works, electric cable ; Siemens Bros. Dynamo 
Works, dvnamos ; W. H. Allen, Son & Co., generating set ; Automatic 
Tele phone Mfg. Co., British L. M. Ericsson Mfg. Co., Siemens Bros. & Co., 
Walters Electrical Mfg. Co. and West London Scientitic Apparatus Co., 
tele phone sets and parts. 

Post Office. —London Electric Wire Co. & Smith's, telephone apparatus 
and copper wire ; Siemens Bros. & Co., telephone cable and apparatus, 
silence cabinets, dry and Leclancheé cells and supply and drawing in of 
cable (Manchester-Stock port, Newcastle Sunderland. Manchester- 
Ashton and NewcastleS. Shields), laying. conduits and supply and 
drawing in of cable (N. and N.E. engincering districts), and tele phone ex- 
change equipment (Leeds); Western Electric Co., telephone cable and 
apparatus, exchange equipment (Harrod's, Ltd.) and laying Gandurtesmd 
supply and drawing in of cable (N. W ales and N. Midland engineering 
districts); Callender's Cable & Construction Co., telephone cable, supply 
and drawing in of cable (Eastern, S.E. and London engineering districts, 
Birmingham-Wolverhampton and West Bromwich-Wednesbury), and 
laving conduits and supply and drawing in of cable (S. Wales, S. Western 
and N. Midland engineering districts); W. T. Henley’s Telegraph Works 
Co.. telephone cable, supply and drawing in of cable (Birmingham— 
Coventry) and laying conduits and supply and drawing in of cable (Scot- 
land engineering district); Peel-Conner Tele phone Works, telephone 
cable. exchange equipment (Greenwich and Worcester); British Insu- 
lated & Helsby Cables, copper wire and laying conduits and supply and 
drawing in of cables (Ireland engineering district and N. West and 8. 
Lancs. engineering districts) ; Johnson & Phillips, supply and drawing in 


of cables (London-Brighton); Gell Telegraphic Appliances Synd., 
telegraph apparatus; British L. M. Ericsson Mfg. Co.. silence cabinets: 
G. E. Taylor & Co., electric lighting of Leeds exchange: T. Bolton & Sons, 
bronze and copper wire. 

India Office. —J. Stone & Co., dvnamos; British Thomson-Houston 
Co., electrical plant; Lancashire Dynamo & Motor Co., motor alter- 
nator: R. Johnson & Nephew, wire; Tyer & Co., train tablet instru- 
ments and signalling materials ; Siemens Bros. & Co., pile poles. 


Commonwealth Contracts.—The following tenders have been 
accepted by the Postmaster-General's Dept., Western Australia :— 

British Insulated & Helsby Cables, 150 lightning arresters, 7s. each ; 200 
ditto, 5x. 5d. each; I00 detectors, £1. 153. 3d. each ; 18 sounders, 9s. each: 
12ditto, 9s. IOd. each; 100 jacks, 8:10d. cach: 30 miles wire, £3. 13s. per 
mile; diniles ditto, £2. 175. 6d. per mile; GeneraliElectrie Engineering Co., 
100 detectors, £3. 5s. each; 6 trembling bells, 78. cach; 150,000 staples, 
da. 9d. per 1.000; 50 miles wire, £14. 4s. per mile; 70 miles ditto, 
£5. "s. per mile; 100 miles ditto, £17. 15s. per mile; India Rubber, 
Gutta Percha & Telegraph Works Co., 20 Morse kevs, 19s. 6d. each: 
6 resistance boxes, £2. 18s. 6d. each: 50 switches, 13s. 6d. each; 30 
ditto, 8s. each; 25 trembling bells, £2. 3«. 6d. each; 20 generators, 
£1. 1s. 6d. each ; 100 mouthpieces, 61d. cach: 100 switches, 2s. 2d. cach: 
25 ditto, 2s. 8d. each; 25 ditto, 5s. 114. each; 12 translators, Ls. 94. 
each: 6 ditto, 12s. 6d. each; 50 battery brushes, 3s. 6d. each: 30.000 
copper binders, £}. Is. 6d. per 1,000; 50.000 ditto, £1. 17s. 6d. per 1.000 ; 
40.000 ditto, £2. 19s. per 1,000; 75.000 staples, 54. 2d. per 1,000; 50 
draw tongs, 3s. 1d. each; J. Bartram & Son, 100 magneto bells, 7s. 4d. 
each; 100 ditto, 8s. cach; 50 ditto, 18s. each: 500 bases for fuses, ls. 
each; 150 cords, Is. Id. each: 100 ditto, Is. cach: 10,000 fuses, Is. 4. 
each; 50 handles for micro telephones, 3«. 3d. each; 100 ditto, 17s. ti, 
each; 50 telephone condensers, £2. 13s. 6d. each: 200 telephones, 
£2. 13s. cach : 250 ditto, £2. 10s. each: 20 ditto, £2. 10a. each ; 15 ditto, 
£4. 10s. cach: 150 translators, 9s. 10. each; 50 cords. 5d. cach; W 
ditto, Is. ëd. cach; 100 ditto, ls. 8d. cach; 200 coils, Is. Tid. each: 
25 counters, 5s. each: 50 indicators, 9s. each: 50 ditto. Gs. each; 150 
ditto. 3s. 10d. each ; 200 listening and ringing keys, 6s. 6d. each; 109 
ringing keys, 4s. each: 10 receiver heads, 10s. 6d. each: 100 lamp 
sockets, 5łd. each: 20 switchboards, £6 cach ; 20 ditto, £10. Is. each: 
15 ditto, £14. 9s. 6d. each ; 6 ditto, £41. 15s. each: 50 ditto, £7. 12s. 6d. 
each; 40 ditto, £9. 17s. 6d. each: 10 ditto, £15. 5s. each: 10 telephono- 
meters, £1. 5s. 6d each; 50 telephone sets, £1. 10s. each; 100 dry cells. 
3s. cach; 100 ditto, 3s. 8d. each; Siemens Bros. Dynamo Works, 20 
trembling bells, 4s. 4d. each; 25 telephones, £2. 15s. 10d. each; 12 
ditto, £2. 12s. each; 100 relays, 5s. 6d. cach: 30 ditto, 5s. 4d. cach: 30 
ditto, 8s. 5d. each; 10 miles 13 yds. telephone cable, £1,090 per mile: 
Western Electric Co., 200 porcelain bases, Is. 2d. cach; 2,500 fuses. 
104d. each; 50 howlers, 12s. 6d. each; 1,500 protectors, 2s. each: 200 
telephones, £1. Is. cach; 100 ditto, £1. 5s. cach: 35 ditto, £4. 4s. 1H. 
cach; 500 heat coils, Zid. each; 300 fuses, 9d. each; 1,000 fuses. ]s. 
each; 100 indicators, 3s. 9d. each ; 10 strips indicators, £3. 17s. 6d. jT 
strip: 100 ditto, 4s. 9d. cach; 100 jacks, 3s. 3d. cach: 100 lamps. . 
each; 100 plugs, Lid. cach; 25 ditto, Is. Ild. each; 30 relays, 12s. 6l. 
each; 30 ditto, 15s. each: 50 sockets, Is. IId. each; 6 switehboards 
£77 cach; J. €. Fuller & Son, 200 condensers. 11d. each; 200 ditte. 
ls. 2d. cach; 200 ditto, 1s. 4d. each ; 1.000 ditto, 1s. 9d. cach; 27. 
insulators, 52d. each; 1 mile wire, £4. 9s. 6d. per mile; 15 miles ditto, 
£3. as. 6d. per mile; W. T. IHenley's Telegraph Works Co., 150 cable 
distributing boxes, 8s. 3d. each: 250ditto, Hx. each: 200ditto, £1. 2s. (d 
each ; 50 ditto, £1. 10s. each; 150 ditto, £2 each; H. Armstrong, 15,000 
zines, ls. 21d. each: Malloch Bros., 10,000 copper binders, £3 per 1.09: 
10,009 jointing sleeves, £1. 19s. 1d. per 1.000 + 7.000 ditto, £3. 10s. 6d. pet 
1,000 ; 5.000 ditto, £3. 17s. (xl. per 1,000 ; 50,000 copper tapes, 14s. 2d. 
per 1,000 ; 10,000 ditto, 15s. (xl. per 1.000; 10.000 ditto, £1. 18s. 41. per 
1.000; 2 tons wire, £15. 9s. 9d. per ton ; 30 tons ditto, £11. 12s. per ton: 
80 tons ditto, £10. 14s. 4d. per ton; 10 tons ditto, £83. 12s. 8d. per ton: 
3 miles cable, £63. 9s. 64. per mile; 100 miles wire, £19 per mile: 
Zwicker & Co., 10,000 jointing sleeves, £1. 15s. 10d. per 1.000: 25.8 
insulators, 2-45d. cach; 2,000 ditto, l!d. each; F. B. Cook, 9.000 
jointing sleeves, £25. 16s. 7d. ; 2.000 ditto, £6. 4s.: Noyes Bros., 1.000 
insulators, Is. 3- 18d. each : 40 miles wire, £8. 10s, per mile : Gibbs, Bright 
& Co., 40 tons copper wire, £84 per ton; 2 tons ditto, £84 per ton: MN 
tons ditto, £84 per ton ; Automatic Tele phones (Australasia), automati“ 
switchboard (for Perth), £42.612.. 105. 
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[Copies of the undermentloned works can be had from The Eiectricían otfice, post G 
(unless otherwise stated), on receipt ot published price, adding 3d. for books publis 


under 2s. and 5 per cent. for books published t. for abroad or for 
fcreign booxs.] P ed net. Add 10 per cen 


“A School Statics.” By G. W. Brewster and C. J. L. Waget aff 
(Cambridge: W. Hetfer & Sons.) 3s. net. 

€ Village Electrical Installations." By W. T. Wardalc. 
Whittaker & Co.) 2s. net. 

e The * Practical Engineer’ Electrical Pocket Book and Diary. 1914 
(London: The Technical Publishing Co.) Is. net. 

" Proceedings " of the American Institute of Electrical Engince™ 
Vol. XX XIH., No. 12, December, 1913. $1. 

" Phase Compensation." By Val. A. Fynn. (New York: The” Elec- 
trical World.) 
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PRIVATE BILL LEGISLATION. 


The number of petitions for private bills in the 1914 session of | 


Parliament is 133. compared with 152 in the last session, and there 
are also 12 Scottish Provisional Orders. 

Among the railway bills are those of the Central London Railway, 
London Electric Railway. Metropolitan and Great Northern Railway 
‘Cos., and the North and South Shields Railway scheme. 

The tramway schemes include those dealt with in the London County 
"Council (Tramways and Improvements), London United Tramways, and 
Bristol Corporation Bills, and there are also two or three new trolly 


omnibus schemes. 
‘In tbe bill of the Great Northern and Metropolitan Railway Cos. 


power is sought to constitute a joint committee of directors of the Metro- 
politan and Great Northern Companies in order to carry on and work the 
Great Northern and City tube railway. 

The London Electric Railway Co. desire to obtain additional powers 
to construct new subways and other works, including a new sub. 
way from the Tottenham Court-road station to the lifts of the Totten- 


ham Court-road Station of the Central London Railway, and subwavs at 
The Central London Railway 


Piccadilly Circus and Trafalgar Square. 
Co. seck power to enlarge portions of their tunnels in Holborn and to con- 
struct subways in Hammersmith and at the Oxford-street and Bank 
stations. 

In the Bristol Corporation (Tramways) Bill power is sought to enable 
the Corporation to work any tramways purchased by them, from the 
Bristol Tramways and Carriage Co.. to enable them to enter into 


agreements for working and leasing the lines, &c. 
Of the electric supply Bills the most interesting is that promoted by 


the County of London Electric Supply Co, and we reproduce below the 


-only operative clause in the Bill :— 

3 (1) For the purpose of facilitating the making or carrying into effect of 
any association agreement between any two or more of the London 
Electric Supply Companies and notwithstanding anything contained in 
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Bridlington.—The accounts of the electricity undertaking for the 
year ended March 31 show capital expenditure £48,490 (increase 
£2,878), of which £9.483 is repaid or in sinking fund, 

Revenue was £7,482 (compared with £6.961 in previous vear), working 
costs were £3,077 (£2,705), and interest required £1,355 (£1,312), and 
sinking fund £1,715 (£1,568), leaving net profit £1,335 (£1,376). Average 
price obtained per unit was 3-42d. (3-54d.), working costs were 145d. 
(1:40d.), and capital charges 1-45d. (1-54d.). Units sold were 206,851 
(446,772). Total maximum demand was 624 kw. (565 kw.). 

There was a heavy increase in price of coal, the cost per unit being 
0-528d. (0:452d.). 

The public arc lamps have all been converted to high candle- power 
metal filament lamps, and the cost has been defrayed out of revenue. 


— 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.) —In moving the 
adoption of the report and accounts at the meeting last week, Mr. G. P. 
‘Norton stated that their earnings had been affected by the tem porary 
-depression in Canada. He did not expect to see any improvement until 
the end of the Canadian winter in April or May next, but. he thought they 
should then see a gradual general im provement in commercial conditions, 
and that there would be à complete return to pros perity and progress in 
1915. He believed that that period of halt would in the end. prove good 
‘for the country and for their company, and that it would result in cheaper 
conditions of living and a very sound economic position in British 
"Columbia. ‘hey had perhaps been a little spoilt with too much pros- 
perity ; they had enjoyed increase upon increase in the earnings month bv 
month for 16 years, and had become so accustomed to this happy state of 
affairs that they were inclined to be unduly alarmed by a com paratively 
unimportant decrease. Although the directors were asking for power to 
-ereate additional share capital, they had no intention of issuing it at pre- 
sent, nor did they expect to issue it during next year. It was, how- 
ever, necessary that they should have power to issue additional shares as 
and when desirable. Their great water-power installations at Lake 
Buntzen and Lake Coquitlam and at Jordan River, on which such large 
‘sums of money had been spent, were practically completed. They were 
assets of great and permanent value, and would mect any increase in the 
power requirements of the company for some years. They had no new 
-enterprises or railway extensions of an extensive character in contem pla- 
‘tion. New householders in their districts were entitled to have lighting 


eand heating services extended to them, new industries were entitled. to be 
* 
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the London Electric Supply Act 1908 as amended or extended by the 
London Electric Supply Act, 1910, and the London (Westminster and 
Kensington) Electric Supply Companies Act 1908 or any other Act any 
of the London Electric Supply Companies being parties to any association 
agreement or proposed parties to any intended association agreement on 
the one hand and the Council on the other hand may at any time within 
three vears from the passing of this Act enter into and may carry into 
effect any agreement for the postponement whether conditional or other- 
wise of the date at which the Council may purchase the undertakings or 
any part or parts of the undertakings of such companies parties to any 
such association. agreement or proposed parties to any such intended 
association agreement or any of them and for the variation of the terms 
and conditions upon which such undertakings or part or parts of under- 
takings or any one or more of them may be purchased and for making 


new provisions with regard to such purchase. 


(2) Any agreement made under the powers of this section between the 
County of London Company and the Council may notwithstanding any- 
thing contained in the Electric Lighting Acts 1882 to 1909 or in the Rom- 
ford Order provide for the purchase by the Council as part of the under- 
taking of the County of London Company of any generating station 
authorised by the Romford Order and in the event of any such agreement 
being made the rights (if anv) of anv local authority under the Romford 
Order or the Electric Lighting Acts 1882 to 1909 incorporated therewith 
to purchase any such generating station shall cease and such agreement 
may be carried into effect by the parties thereto. 

Chiswick Urban Council are seeking powers to purchase and carry on 
the undertaking of the Chiswick Electricity Supply Corporation, and 
Manchester Corporation desire to acquire the undertaking of the Trafford 
Power & Light Supply (1902), Ltd. 

In five bills promoted by gas companies authority is sought to establish 
electricity works, and to supply electricity for all purposes, and two 
electric power companies (the Yorkshire and North Metropolitan Electric 
Power Companies) are promoting bills for additional powers for carrying 
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supplied with power. and the travelling publie were entitled to have their 
increasing needs provided for. All that required a certain amount of 
capital expenditure, but they should limit their expenditure to what was 
absolutely necessary to carry on their business efficiently. He looked to 
the future of the company with confidence. The future of the British 
Columbia Electric Railway was bound up with and inseparable from the 
prosperity of British Columbia, and of the future of British Columbia, 
with all its mineral, azricultural and forest wealth, and its rapidly in- 
creasing shipping trade, there could be no doubt. 

CITY OF OXFORD & DISTRICT TRAMWAYS CO. (LTD.)—The directors’ 
report for the year ended Dec. 6 gives a history of the various ünsuccessful 
attempts made to introduce electric traction on the ‘oca’ tramways. It 
was originally provided that the Dolter surface-contact system should 
be adopted, but in January. 1909, the City Council resolved that the 
Dolter system had not been working satisfactorily, and the National 
Electric Construction Co. (whose tender had been accepted) obtained an 
amending Act of Parliament to alter the proposed svstem from the Dolter 
to a combined conduit and overhead system. The electritication of the 
tramways had to be completed before August, 1912, failing which liqui- 
dated damages for a limited period were payable to the Corporation as 
compensation to the Corporation. and the National Eleetric Construction 
Co. under an agreement with the Corporation are guarantors. Whether 
the Corporation had suffered any, and what damage, and whether such 
penaltics or any part thereof are pivable or not, are questions between 
the National Co. and the Corporation. Soon after the 1909 amending Act 
received the Royal assent, owing to traffic difficulties and heavy operating 
costs, Bournemouth Corporation scrapped the conduit system. and re- 
placed it with the overhead throughout. That fact made it impractic- 
able for the National Electric Construction Co, to arrange the finance for 
a system which hid been condemned. The National Co. had made 


numerous proposals to the Corporation with a view to getting out of the 
present position, but without success. The directors thoneht that 
matters had been actually settled. and that a system of traction satisfac- 


torv to the city and other interests concerned had been arrived at last 
July, when the Corporation agreed to terms with the National Electrie 
Construction Co, for the installation of overhead wires in those 
parts of the city where already authorised by Parliament, and petrol- 
electric cars in those parts of the city where overhead lines were objected 
to, but in October the City Council reversed their previous decision. and, 
consequently, that proposal unfortunately fell through. The. National 
Co. have now submitted a proposal to the Corporation for giving the city 
an up-to-date system of motor-buses in lieu of trams, and are applying 
to Parliament for an extension of time for the electrification of the 


tramways. 

CLEVEDON, PORTISHEAD & DISTRICT ELECTRIC SUPPLY CO. (LTD.)— 
At the meeting last week the chairman (Mr. J. Hall), in moving the ad- 
Jourment of the meeting until some time in February, explained that the 
accounts would be made up at the end of the present month, but tho 
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meeting was necessary in order to comply with the Board of Trade regu- 
lations. He congratulated the shareholders upon the excellent prospects. 
Mr. Frank Christy. in seconding the motion, stated that the supply 
of current was available on Aug. 19 last, and the com pany commenced 
with three customers, but there were now 54 consumers, in addition to the 
public lighting throughout the district, which was giving every satisfac- 
tion. Many electric kettles, domestic irons and radiators were in use, 
and the progress made during the period was eminently satisfactory. 


CORDOBA LIGHT, POWER & TRACTION CO. (LTD.)—At the meeting 
last week the chairman (Mr. G. A. Touche. M.P.) said that thev had 
acquired the outstanding shares of the Cordoba Light & Power Co. 
(Maine), and they now owned the whole of that company’s share capital, 
together with the whole of the share capital of the Cordoba (Argentine) 
Electric Tramways Construction Co. They owned a concession from the 
Provisional Government of Cordoba (of April 1, 1909) to supply electric 
energy in the City of Cordoba for 40 years, with hydro-electric plant and 
steam plant and distribution systems. The company had the right to 
develop electrica] energy by means of hydro-electric stations on a certain 
portion of the River Primero. They had two hydraulic stations (at Casa 
Bamba and Calera) capable of delivering in Cordoba about 6,300 kw., 
after allowing for loss in transmission. So far the maximum load had 
amounted to 3.650 kw. at the generating stations, where the capacity 
was 8,280 kw. The company’s plant in Cordoba was equal to 2,400 kw. 
A concession was granted on Oct. 11. 1910. to construct and operate tram- 
ways in Cordoba for 75 vears, and the company had constructed 29 miles 
of track, of which 263 were in operation. A further 21 miles were ex- 
pected to be put into service in a few days, whilst another 13 miles was in 
course of construction. The tramway company was authorised to supply 
light and power in the City of Cordoba. The capital expenditure was 
£1.850,430, of which £1,330,481 was on the power undertaking and 

£519,949 on the tramways. The present net revenue afforded no ade- 

quate return on the capital. The gross rece ipts for the year ended Sept. 
30, were £79,983, against £86,052 in 1912. Allowing for adjustments the 
operating earnings this year were about £17,000 better than last year. 
The year under review had not been normal in several respects. The net 
revenue was disappointing: the expenses had exceeded the estimates of 
Mr. Frank Thomson, while the net revenue was about £10,000 below that 
gentleman's estimate. With a view to increasing efliciency and economy, 
a representative of Messrs. J. G. White & Co. went out recently under 
instructions of the board, and they were hoping. as a result of his mission, 
for Increased efficiency and more economical working. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


RITISH CENTRAL ELECTRICAL CO. (LTD )—(132.783). Reg. Dec. 15. 
capital £3,000 in €I shares, to take over the business carried on by E. S. 
Conradi and J. F. Conradi, as the " British Central Electrical Co.7, and 
to carry on the business of electrical engineers and contractors, suppliers 
of electricity, electrical manufacturers, dealers in electric apparatus, &c. 
Private company. E. 5. ( 'onradi and J. F. Conradi are permanent govern- 
ing directors, subject to holding three-tifths of ordinary share capital. 


COLSTON ELECTRICAL WORKS (LTD. .(132,853.)—Reg. Dec. 18, 
capital £3,500 in £] shares (1.000 6 per cent. cumulative preference), to 
take over the business of electrical engineers carried on by G. J. T. J. 
Partite and W. J. Webber ax Partitt, Webber & Co. Private company. 
First directors are Miss H. L. W. Parfitt, E. W. Brock and A. E. Finch. 


ELECTRICAL SERVICES (LTD.) (132,856.)—Reg. Dec. 18, capital 
£1.000 in £1 shares, to carry on the busine ss Of electrical, mechanical and 
motor engineers, manufacturers of and dealers in motor vehicles, mechani- 
cal, electrical, magnetic, telegraphic, telephonic and other appliances, 
&c. Private company — Reg. office, 48, Tunbridge-rd, Bradford. 


TRANS.CCEANIC WIRELESS TELEGRAPH CO. (LTD.)—(132.8-43.)—Reg. 
Dec. 17. capital £200,000 in £1 shares, to acquire from Mareoni’s Wireless 
Telegraph Co. (Ltd.) certain lands. hereditaments and rights in the 
counties of Camarvon and Merioncth, together with the wireless station 
in course of erection thereon, and a sole licence to use the patents of the 
vendor company for direct) wireless communication. between Great 
Britain and certain stations in the U.S.A.. to work, develop and turn to 
account the said property, rights, station and licence, to carry on the 
business. of proprietors, managers of and dealers in tele “graphic and 
telephonic works. systems, lines, stations and exchanges, electricians, 
manufacturers, suppliers and distributors of electricity for telegraphic 
and telephonic communications (whether wireless or otherwise), and for 
lighting, heating, traction and power receivers, transmitters, carriers and 
distributors of telegraphic and telephonic messages, telegrams. &e. 
Private company. First directors are Guglelno Marconi, Godfrey. C. 
Isaacs, Capt. H. R. Sankey and M. A. Braunstein. Reg. office; Marconi 
House, Strand. W.C. 


STATUTORY RETURNS. 


CHESHAM ELECTRIC LIGHT & POWER CO. (LTD.)-- The return to Sept. 8 
gives capital as £25,000 in £I shares; 15,007 shares taken np. £7 paid. ` 
£15.000 constlered as paid. Mortgages and charges : £10,000, 


CLEVELAND DURHAM ELECTRIC LIGHT & POWER CO. (LTD.)—Th-- 
return to Nov. 3 gives capital as £700.000 in £1 shares (350,000 preference). 
333.705 preference and 157,600 ordinary shares taken up. £1 per share 
called up on 331,935 preference and 79,068 ordinary : 80,302 considered 


as paid on 1,770 preference and 78,532 ordinary. Mortgages s and charges: 
£495,000 (including £25,000 collateral security). M lias LI UNE 


DRAKE & GORHAM |LTD.)J—According to return to Oct. 30 capital is 
£125,000 in £1 shares. 125,000 shares taken up. £1 per share called 
up on 85,000. £1 per share considered as paid on 40,000. Mortgages 
and charges : nil. 


ELECTRIC REDUCTION CO. (LTD.)— The capital in return to Nov. 13 is 
£40,000 in 16,200 preference and 23,800 ordinary shares of £1 each. All 
shares taken up. £1 per share called up on 13,000 preference. £13,000 
paid. £27.000 considered as paid on 3,200 preference and 23,800 
ordinary. Mortgages and charges: £5,000. 


ELECTRO METALS (LTD.)—According to return to July 7 (filed Nov. 
11), capital £30,000 in 4,000 preference shares of £5 each and £10,000 
ordinary of £1; 102 preference and 10,000 ordinary shares taken up. 
£1 per share c called up on 102 preference. £1 per share considered as paid 
on 10,000 ordinary. Mortgages and charges: nil. 


MONTEVIDEO TELEPHONE CO.—The capital in return, Nov. 12, 
£160,000 in 87.000 preference and 73,000 ordinary shares of £1 e 
86/192 preference and 72.680 ordinary shares taken up. £159,172 
considered as paid. Mortgages and charges: nil. 


NEW PHONOPORE TELEPHONE CO. (LTD.)— Capital £10,000 in retum 
to Nov. 14 in £1 shares (9,000 ordinary and 1,000 founders’); 7,141 
E and 1,000 founders’ shares taken up. £l per share called up on 

6,741 ordinary. £6,731 paid, leaving £10 in arrears. £1,400 considered 
as paid oa 400 ordinary and 1,000 founders’. Mortgages and charges at 
date of retum, £3,700. Since reg. : Mortgage for £500 and further ad- 
vances not exceeding £1,500. 


NEW 8T. HELENS & DISTRICT TRAMWAYS CO. (LTD.)—The capital in 
return to Nov. 14 is £150,000 in 20,000 preference and 10.000 ordinary 
shares of £5 each ; 15.980 preference and 9,000 ordinary shares taken up. 
£5 per share calle d up. £125,410 paid, including £510 on 1.020 forfeited 
shares. Mortgages and charges: nil. 


PACIFIC & EUROPEAN TELEGRAPH CO. (LTD.)—In return to Nov. 25, 
capital is £100,000 in £10 shares. All shares taken up. £40,000 (£4 per 
share) paid. Mortgages and ofarges': £68,000. 


VENEZUELA TELEPHONE & ELECTRICAL APPLIANCES CO. (LTD.)— 
According to return to Dec. 2 capital is £85,000 in 70,000 ordinary shares 
of £1 each and 1,500 shares of £10 cach ; 70,000 ordinary and 860 prefer. 
ence shares taken up. £1 per share called up on 13,494 ordinary and £10 
on 860 preference, £22,094 paid, £56,506 considered as paid on 56,506 
ordinary. Mortgages and charges: £200,000. 


MORTGAGES AND CHARGES. 


MAGNETA TIME CO. (LTD. )— De benture dated Dec. 10, 1913, to secure 
£500. charged on company's undertaking and property, including un- 
called capital. Holder: Miss M. D. Fox. 


UNITED ELECTRIC TRAMWAYS OP MONTEVIDEO (LTD. )—The Court 
has ordered that the particulars filed on Jan. 13, 1909, of a series of deben-- 
tures created by the company, be rectifi d by the substitution of the 
figures ©“ £100,000 " in licu of © £200,000." 


——— 


CITY NOTES. 


— —— 
MEMORANDA (Dec. 22).—Bank rate 5 per cent. (since Oct. 2, 1913). 
Price of silver, 26ld. per oz. Consols 711—713 for money. Tp 
for account. Consols Pav Day, Jan. 2; Stock and Shares Continuation 
Days, Dec. 27 and Jan. 13. Ticket Days, Dec. 29 and Jan. 14 Pay 
peu Dec. 30 and Jan. 15; Mining Shares Carry Over Days, Jan. 1s 
an G. 


COMPANIES TO BE STRUCK OFF THE REGISTER.— The following com- 
panies will be struck otf the Register of Joint Stock Companies unless 
cause to the contrary is shown before March 19: Auto Rail, Electricity 
Generating Co., Ferabin Lam pand Electrical Accessories. 


CONSOLIDATED DIESEL ENGINE MANUFACTURERS (LTD.)—A com: 
mittee of seven members was rece ntly appointed by the share holders, an 
at the first meeting of the committee Mr. J. T ay lor Peddie was appoint 
chairman. It was hoped that the committee would have been able to 
TC port at the shareholders) mee ting on Monday, but this was not possible, 
owing to the amount of work to be done, and a special mecting will be 
called for Jan. 14, before which date the committee will circulate its 
re port. 


SHAWINIGAN WATER & POWER CO. (LTD. )— The directors have declared | 
a dividend at the rate of 6 per cent. per annum on the common shares fo 
the quarter ending 30st inst, 
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METAL PRICES. 
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Southampton MRES "c i " is TM EC St 5% Do. (1901) SNP CAPRA ob lA e RAS 95 —97 |5 3 0| Feb, TAE 
uthend Corporation ..| e. e 4 is | (| St. | Bos Mk acero arde Tene x 04 c3 2 : 
St'lyb'dge, Hyde,&c., Jt.B. m i 652 | + 192| 38 | 37238 | H 6, ent || St.| 492 | Do. 4perCent. Perpetual Debs... .,..| 8j Er 3 B ; | Mus Noe 
stone t “ss Lanne sens = y a UP» 23 | on 9/0 | ye te Coe CS TramsOrd...2i. i. | ^9 — 9} 7 3 6 ay, . Nor 
under rporation.. "3 a DD ntn -| _..| Hastings & District Elec. Trams Ord..... edic T n 4 
Bundes Corporation. =| , 2| ide» | "36! 3à | ssiet + Smp | 1] zeil Do. 6% Cum. Prat «sser pedi CPGE [eoo ph det 
Swindon Corporation .... 17 T4 e E e | 32877 + 433 || 10) 4% | Imperial Tramways Ord...... m 3i—4 | | M. b gene 
Lp Trani. Co ond x 17 475. s 75 E | ore t 406 10) 6% Do. 6 per Cent. Pref. ..... DAR Per 6t—53 |818 0) Mar Sept 
allasey Corporation.... s 1,123 | + 46 | 238 a + 524 I St. | 44%! Os. 44 Per Osnt. Dabs... i asics oa ess 70—77k | 5 16 O0 | Tan: ns 
Walsall Corporation .....|  ,, 2) '634 | + 15 | SI 6,889 ‘+ 4,356 (| £5| 3/9 |tl.of Thanst E. T. & Lt. S perCent. Pref..| 2—2} | 512 O| Mar, Se Á 
Warrington Corporation. i 4 31,812 + 2,259 j| St.| 4% Do. 4 per Cant. Deo. Stock.......... | 73 —78 5 8 Kf J , p 
West fam Corporation y s: ice i és RA T ul EM Lisartanye Tramways Agia ecb wren nore fe 91—101 | 5 18 9 Fob. ree 
olverhampton Corpn.... | N M E RE | St. ancs Utd. Trams 5% Prior LisnDab.Stk. i | 
Yorkshire W.R. Trams E NES M 1,063 po o496 7 F | z T S 4% London. pese: 1%, Deb. Stock..... s $j Eei 4 - o te AMT 
(a) These comparisons are with ti x : T ELT CITY cae de ATA hc MEM AER. vro PLE a A723 49 6:8 ; 
Minus 2 days. $ Minus >rTssponding period Tast year A Plus E dL A EPUM | = 4% | M aan prea da Tat Mt. D5. St. ay = 6 7 0} Jan, July 
BRITISH ELECTRICAL FEDERATION,—The traffiz receipts on the tramw ays ins rail t.| 44%) Metropolitan Elec. Tram: "Tn Dab Stace 82 —86 | 5 4 6 jan: jas 
Elsctrical Federation for the week lways | St. T Do. 5 per Cent. Db. Stock.......... | 8: —8 |512 0 > , 
|| St. | 14% Metropolitan Railway Consolidated.. "| 431—144 | 3 13 3 | Feb. Aug 


owned by the companies incluiad in ths British 
10,459). "Upon such prb £4,685). The omnibus recsipts were £12,147 (increase | 
EE Pia oC TN as were working both last vear and this vear the ! | 
Service Aalia owing to wharf hea iaa Aaztliad tram ways are included ' Tiraonan has bmn male tremo ee ED Q Irsa — 
| * No allowan 92 has bsen made fo ed interestlor r 
bigi: OO oo 
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CONTENTS OF THE CURRENT NUMBER. percentage. while the 500,000 odd horse-power of elec- 
trical plant employed makes a very small figure when 


Nores 513 | Electrical Joint Stock Com- compared with the total of other sources of motive power. 


Arrangements for the Week.. 517! panies of 1913........... . 531} Having regard to the intense conservatism of the mine 
Mospector of Mines. a a 618 | 1938 seat Events OF 832 | owners, this is, perhaps, only to be expected; but it is 
b - 555 | surely time now that better progress was being made, and 


International Standardisation MI hs [Forte 
i i ne ']reiess Lleleyra ‘| Tortes- " . 
Diu oret ME. cue] The Modern Bio- we hope in subsequent reports to find more satisfactory 
Electric Elevator Plant of scope Operator. SUE figures. 
Woolworth Building, New Eo ce aie L| ORI 
York: sss (€ 522 grapa ui 
: phonie [de Valbreuze]. 
aae Pon E A Radiant Energy and the Eye. | BuT no real progress can be made unless the apparatus 
Illustrated .............. 524 E e E EE ede - 959 | used is suitable for its work. And with regard to this 
dor dea us ME | Illustrated. Continued.... 537 | suitabilitv, the test is to a large extent the number of fatal 
Tunnel By Bruno Kilchen- “One ee Silvanus 939 | and other accidents caused by OR S equipment. TM 
MAGUS reip bd P. Thompson, F.R.S.). ? In spite of the increasing use of elec- 
Measurements of Radiotele- | Physiological Effects of High- wiat dowe Mid p : E : 
: Frequency Currents. B trical apparatus, the net number of accidents from this 


graphic Signals on Different 


Days t Different Ti ` p . l 
E nU Me T, Thorne Baker. Illus.... 551 | cause appears to be about the same as it was six or seven 


and Seas ns. By H. Mosler. ' A New Theory as to the Opera- VEA ; i 
Illustrated .............. 529 tion of Uil Switches. By years ago. This in its wav is satisfactory, but a glance at 

Patents Expiring in 1914 .... 630 A. Simon..... EEEE 542 | ; OE yi oor PENES. ; 
Public Companies Wound Up, |.s Tne Electrician” Commercial the tables given by Mr. NELSON makes it obvious, we think, 
and industrial Section.. ..543-554 | that there is room for still further improvement. It is, of 


Dissolved, &c., in 1913 .... 530 | 
course, quite impossible to avoid accidents altogether in 


l such a dangerous place as the average coal mine, and it 

NOTE 8S. vou seem equally impossible to avoid that class of 
accident which is directly caused by carelessness of 

Electricity in Mines. ' workmen. But the latter may certainly be very much 
decreased, and are being decreased, as the personnel becomes 


—— ————— 


THE report of the Chief Inspector of Mines for the vear 

1912, which made a somewhat belated appearance a day | better educated, while the same applies with greater force 
or two ago, contains a good deal of interesting information | to accidents which are mainly due to defective apparatus. 
with regard to the progress which is being made with the | In this particular case it would scem that faults as regards 
use of electrical equipment in the mining industry. Most | earthing are the most likely cause of disaster in mines. In 
of this information is contained in the special report made | 1912 there were three deaths owing to accidents caused by 
bv Mr. RoBERT NErsox, the Electrical Inspector of Mines, | defects in this respect, and in the period from January 1, 
who deals almost exclusively with the heavier machinery. | 1905. to December 31, 1912, there were 31 deaths owing to 
Some interesting statistics regarding the use of electric this defect, or practically half those due to electrical 
safety lamps are, however, given in an appendix to the | causes. One accident during 1912 was due to the ignition 
report. There seem to be two main points to which | of gas by a spark from an unprotected bell The use of 
such apparatus is distinctlv forbidden bv the rules, and, 

although this accident was the first of its kind, we sincerely 

| hope it will not form a precedent. The mining field is one 

where there is a distinct opening for the electrical industrv, 

and progress in that field must not be retarded by defective 


attention may be drawn under both these headings. One 
of these is the extent to which the apparatus is being 
employed, and the other the suitability of the apparatus 
used as regards its liability to be the direct or indirect 
cause of accidents. We mention in our Leading Article this 

week that, though electricity is being used more and more | apparatus. 

for domestic purposes there is still an immense field to be Ie: 
developed before it can be said that no more progress can 
be made. This statement applies with almost equal force 
to the employment of electricity in mines. Compared with 
the large number of ordinary safety lamps in use—that is, 
149,177—the 10,000 or so electric lamps form a verv small 


Expiring Patents. 

THE patents expiring during the present vear include 
several of more than usual interest. Thus among the 
number is the celebrated " four sevens” patent of Mr. 
Mancowi, on which the Marconi Company, have success- 
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fullv fought their litigation in this countrv. The patent 
relates chieflv to the use of a transformer for coupling 
circuits in. wireless telegraphv, whether receiving or trans- 
mitting, to the aerial. the circuit and the aerial being tuned 
to the same frequency or to an harmonic. In the list which 
appears elsewhere will he found the patent by Mr. W. 
DupDELL for his musical arc, which, as is well known, forms 
the foundation of arc. generators for producing undamped 
high-frequency oscillations. The list also includes Prof. 
M. I. Pupin’s patent for improving telephonic transmission 
bv inserting at intervals inductance in the line. The 
patent by Mr. G. W. PARTRIDGE relates to his “ sparklet ” 
fuse, in which was embodied the ingenious idea of using 
as one pole a “ sparklet " such as is emploved for making 
soda water on a small scale. When an arc is established 
the sparklet is perforated. and the are is promptly blown 
out bv the issuing gas. Mr. P. CoorER-HEWITT's patent 
relates to his well-known mercury vapour lamp in its 
earlier form. Another patent by Mr. DUDDELL protects 
the idea of utilising the sensitive radio-micrometer of 
Prof. Bovs for the measurement of small electric currents 
bv fixing a small resistance heated by the current to be 
measured below the thermo-couple of the radio-micro- 
meter. The patent bv Mr. G. F. MaNsBRiDGE refers to the 
construction of electric condensers from rolled up paper, 
the paper being coated with metallic powder, an idea which 
has been very successful. Other patents that may be 
mentioned are those by Prof. J. A. FLEMING, for the use of 
a jet of air for the more regular extinction of electric sparks 
in radio-telegraphv : one by Mr. H. Bremer, which is 
chiefly concerned with the maintenance of the electric arc 
in flame are lamps; and a number of patents bv Mr. 
ARTHUR WRIGHT in regard to electrolvtie meters. 


eee 


The Employment of Power in H.M. Post Office. 
We do not suppose for a moment that Mr. H. C. Guxton’s 
Paper on `“ The Employment of Power in H.M. Post Office." 
which was read at the meeting of the Institution of Electrical 
Engineers on Thursday, December 18th, is intended as an 
apologia for the present policy regarding electric power 
supply in the Department governed by the POSTMASTER- 
GENERAL. In the first place we know that the Post Office 
never apologises ; it only justifies itself ; and in the second 
place, both Mr. Guyton and the various members of the 
Post Office engineering staff who contributed to the dis- 
cussion on the Paper are evidently quite pleased with the 
state of things that exists. It is a pity to disillusion them, 
or rather the officials who are responsible for the poliev, but 
in spite of this festive season we feel it must be done. 
A table given bv Mr. Gunton shows that on March 31, 
1913. no fewer than 380.439 metal filament lamps and 
20,345 carbon lamps were being used for electrically light- 
ing the various Post Office establishments throughout the 
country. These connections show, it is true, a substantial 
increase over that of the vear before. but we mav sav that 
this increase is largely due to the addition of offices belonging 
to the National Telephone Co. Now. considering the 
enormous number of premises owned by the Post Office, and 
the equally enormous scope offered for electrical develop- 
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ment, the only possible deduction that can be drawn from 
these figures is that it is time the Post Office became more 
alive. 

IT is perfectly evident, moreover, that what progress is 
being made is not altogether along the right lines. The 
way in which the Post Office obtains its electrical energy in 
London is a case in point. As will be remembered the 
General Post Office buildings in the City are supplied with 


energy for light and power from a station near Blackfriars 


Bridge. Other buildings such as the large Savings Bank 
Building at West Kensington and the Parcels Office at 
Mount Pleasant are supplied bv plant on the premises. The 
Blackfriars station, which in the view of the Post Office is 
the last word, has a capacitv of 2,500 kw. and a weekly 
output of about 120.000 kw.-hours. This allows energy for 
all purposes to be supplied at 14d. per unit. At this price, 
said Mr. GunToy, in answer to Mr. WorbINGHA’:, it would 
not be possible to emplov electric heating and cooking with 
any regard to economy. It is obvious, however, that if 
the Post Office had taken the sensible course of purchasing 

its energv from an outside source (such as the station at 

Bankside, which is near their own) it would have been able to 

obtain it at such a price per unit that both electric heating 

and cooking would have been possible, and in official 

language “‘ due economy would have been preserved." The 

official argument against this arrangement is: That it is 
so Important that a supply should always be available that a 
separate station is absolutelv necessary. This argument 
is one that at first seems a good one. Its weight, however, 
is counteracted by two facts, one that in many provincial 
towns the Post Office takes its supply from the public 
undertakings, thus showing that it has no consistent policy, 
and the other that many business concerns to whom it 1s 
just as important that a supply should always be available 
do not worry about having their owa plant. Moreover, the 
public supply stations are much la rger than that of the Post 
Office. Now the Post Office likes to consider itself & 
business concern. Its staff will not, therefore, be annoyed 
if we compare them with Mr. GEORGE EpwaARDES, a business 
man of the class mentioned above, to whom a reliable 
supplv of electricitv is a necessity if his business is to go on. 
But Mr. Epwarves has not put down generating plant for 
the supplving of each of his theatres. On the other hand, he 
emplovs the publie supply, and to guard against failure 
takes this through duplicate services. The Post Office 
might well have done the same, as it cannot be said that its 
one station is less immune from breakdown than two larger 
stations belonging to experts in the business. 


IN connection with this Paper there is one other point 
which we should like to mention. though it concerns directly 
neither the Post Office nor Mr. Gunton. We feel very 
strongly that a Paper such as this, which is merely of a 
descriptive kind. and so offers little opportunity for a good 
discussion, might well be printed in the ‘ Journal ” instead 
of being read at a meeting, and that any remarks members 
may have to make on it might in a similar way take the 
form of “ Correspondence " in the same journal. This 
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point is emphasised by the fact that the discussion on Dr. 
KLINGENBERG’S address was ruthlessly closured, though 
many members were desirous of speaking on this highly 
important and urgent question. It would have been far 
better to have devoted another evening to its consideration, 
not only for the good of electrical engineering generally, but 
in order to show politicians that our profession has a definite 


opinion on the subject. 
<r a ——————— 


Telephones in Turkey.—The first public telephone svstem 
in the Turkish Empire is about to begin service in Constanti- 


nople. There are over 4,000 subscribers’ stations. 


New Teiephone Line to Ireland.—The new cable laid from 
Carnarvonshire to Howth was opened for public telephone 
conversations last week. This cable contains two pairs of 
wires and ts one of the longest submarine telephone cables in 
the world. | 

Train-Stopping Devices.—In response to a £2.000. reward 
offered by the New Haven Railway in America for a device to 
stop trains automatically in emergencies, the " Standard ” 
states that 3.590 offers of such devices were received. Of these 
1,500 have been investigated. One has been installed, and 
another will be installed at an early date. An inter-state com- 
merce cominittee now sitting 1n. America has been recently 
hearing evidence from inventors of such devices, and has been 
invited to inspect the operation of the devices installed by the 
New Haven Ratlwav. 

The Shackleton Antarctic Expedition.— From the pub- 
Jished details of the proposed Antarctic expedition by Sir Ernest 
Shackleton, we note that one of the objects is to obtain 
«continuous magnetic observations from the Weddel Sea right 
across the Po'e, Magnetic observations will also. be. taken 
throughout the stavy in winter quarters and some verv 
valuable results should be obtained. A feature of the expedi- 
tion is the proposed use of aeroplane engines and propellers as 
a method for the propulsion of the sledges over the ice. Prof. 
David, Professor of Geology at Svdnev (N.S. Wales) University, 
who is to be the scientific adviser to this expedition has arrived 
in London. where he is the official representative of Dr. Mawson's 
Australian Antarctic Expedition. 

Ice Manufacture as a Summer Load.—With the object of 
Improving its summer load, the Chichester Electric Light 
& Power Co. has recently installed an ammonia com- 
pressor equipment for the manufacture of ice. The plant is 
designed for the minimum*amount of attendance, and will be 
taken charge of by the power station staff. The ice tanks are 
equipped with the Haslam system of atr agitation. Connec- 
tion is made from the compressed air main to the groups of 
ice cans by flexib!'e hose. On disconnecting this, the group of 
cans 18 l'fted bv a traveller and emptied on to a can tip, from 
which the ice passes down a chute either to the loading plat- 
form or to the store as desired. A store with a capacity of 
4,000 cubic ft. is provided and separated into three chambers, 
one for ice and the others for coid storage purposes, the whole 
being insulated from earth. The output of the plant is 4} tons 


per 24 hours. 


Cable Interruptions. Date of Interruption. 
Latakia—PBalura |... dn ERA . May 26, 1910 
Scalamova—Samos ............... sess s. April 21, 1912 
Marmariza—lihliodes................. . ... d unas April 21, 1912 
l'oulocondore—PDontiianac...............— eese July 5, 1912 
Jamaica—Colou ....... up ORAE HOMES June 9, 1913 
Singaradja —Ampeuan .........eseeeee ec Oct. 5, 1913 
Cavenn-—Salinas ..... PES PEUT Oct, 30, 1913 
Fort de France— Paramaribo .........066 esse eee ... Nov. 12, 1913 
Kartal —Naeara ........... eese debetis sonido aat Nov. 15, 1913 
Cape St. Jamea—VPontianac ............ sss... Dec. 7, 1913 
Paramaribo—Cayenne nnee Amane Ri Dec. 16, 1915 
Tenedvs—Chios ...... sessonasarnc enon ee ost . Dec. 26, 1913 


Dec. 26, 1913 


— — ——— —— e 


I! 


mee o ced 


Radio Messages in Bright Aurora.—<According to Prof. 
David, of Svdnev (N.8.W.) Dr. Mawson has demonstrated that 
whenever there is a bright aurora it 1s Impossible to transmit 


radio-telegraphie messages. 


Telegraph Improvements.— We understand that the General 
Post Office are introducing the Baudot system of telegraphy, 
which, it 15 anticipated, will greatly improve the present ser- 
vice. This system is largelv used in France, and the following 
advantages are claimed for it: A much heavier traffic load can 
be dealt with over one circuit, its manipulation is relatively 
easier and more congenial to the operator and it tends greatly 
to reduce delay in public work. The Baudot apparatus on the 
London to Birmingham service enables eight messages to be 
sent simultaneously, four in each direction, on a single line. A 
further development is expected. known as sextuple Baudot, 
which will admit of 12 messages being sent simultaneously. 


Radio-Telephony.—4A system of radio-telephony known as 
the“ T. Y. K.," has been in use for some time on Japanese ships, 
apparently with considerable success. The novelty of the 
system, due to Messrs. W. Torikata, E. Yokovama and M. 
Kitamura. appears to lie largely in the electrodes which are 
used for obtaining the oscillating arc. Instead of carbon and 
metal, electrodes are used consisting of such conductors as 
aluminium, silicon, ferro-silicon, carborundum, boron, and 
minerals such as graphite, meteorite, magnetite, iron pyrites, 
copper pyrites, bornite, molybdenite, marcasite, native copper, 
&c. The ends of the electrodes may be points or plane sur- 
faces of small area, larger planes, such as those used in the 
Telefunken or Lepel gaps being quite useless and rather incon- 
venient for practical use. It is stated that the polarity of the 
electrodes has a great intluence upon the steady action of the 


arc. 
New Year's Honours.—The New Year's Honours list pub- 
lished yesterday contains the following names that are familiar 


to our readers :— 

ORDER OF Merit: Sir Archibald Geike, K.C.B., D.Sc., LL.D., ex-Presi- 
dent of the Royal Society, for many years connected with the Geological 
Survey of the United Kingdom, being Director-General from 1882 to 
1901. He has also been president of both the Geological Society and of 
the British Association. 

Baronet: William Beardmore, chairman of the well-known firm of 
engincers bearing his name. and director of several other important 
companies, 

K.C.B.: Léieut.-Col. E. C. Castleman Smith, Director of the County of 
Dorset Electric Supply Co., Blandford Forum & District Electric Supply 
Con Lyme Regis. Electric Light & Power Co. and Swanage Electric 
Supply Co. 

KNicuTS : Robert Blair, Education Officer, London County Council. 

Jlecander Kaye Butterworth, General Manager of the North Eastern 
Railway since 1906. 

Ernest Henry Lamb. C. M.G., M.P. one of the few associate members of 
the Institution of Electrical Engineers; who are members of Parliament, 

Ernest Rutherford, F.R.S., Langworthy Professor and Director of the 
Physical Laboratory. Manchester University, since 1907, Awarded the 
Rumford Medal, Royal Society. 1905: Nobel Prize for Chemistry, 1908 ; 
and Barnard Royal Society Medal, 1910. 

C.B.: Rear- Admiral E. F. B. Chariton, Assistant Director of Torpedoes 
to the Admiralty. He isthe officer responsible for all matters concerning 
the design, practice and development of wireless telegraphy in the Navy. 

CMG.: C. F. Wintour, Director of the Exhibitions Branch of the 


Board of Trade. 
John Shand, Mol. LL.D.. Professor of Natural Philosophy at the 


University of Otago, 

American Telegraphs.—In regard to the announcement 
that the U.S.A. Postmaster-General (Mr. Burleson) has, in his 
annual report to the Government at Washington, recommended 
the Government ownership of telegraph and telephone lines, 
the London " Daily Telegraph " correspondent in New York 
sends the following communication to that journal under 
date December 18th :— 

Mr. Clarence Mackay. president of the Mackay Companies, inter- 
Viewed to-day regarding the proposal that the American Government 
should take over the telephone and telegraph lines, which in the United 
States are in the hands of private companies, said that the main question 
involved a financial deal of £180,000,000, as the suggested price would 
not, he declared, be nearly enough. The Bell. Telephone Companies 
alone, he said, would demand more than that. Thousands of indepen- 
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dent telephone companies and farmers’ lines are scattered all over the 
country. The entire bill, including the telegraph landlines, would be 
about £400.000.000, which represents about two-thirds of the National 
Debt at the close of the Civil War, when many intelligent men despaired 
of the solvency of the Republic; and, added Mr. Mackay, “ judging 
from English experience, that vast sum would be entirely lost, because 
under Government management the operating expenses year by year 
would exceed the income." 

This policy would. of course, involve the acquisition of the 
huge system of land telegraphs and te‘ephones owned by the 
Western Union Telegraph Co., bv the Mackay Companies, and 
by the Bell Telephone Co. There are, in addition, a large 
number of independent companies, and what we should term 
in this country rural telephone services, so that the deal would 
be probably one of the most extensive financial operations 
ever entered into by any Government. The Western Union 
Co. own about 1.500.000 miles of line and about 25,000 offices, 
and the Mackay Companies have 13,000,000" miles of line. 
There are also between 18.000,000 and 19,000,000 miles of 
telephone line in the United States. This is the first official 
indication that the subject of the acquisition of the telegraph 
and telephone land lines of the United States is under serious 
consideration. 


London Omnibus Service.—Some interesting figures con- 
cerning London omnibuses are published in the “ Electric 
Railway Journal." Thev form part of a report on 'Bus Opera- 
tion drawn up by Mr. J. McCollum, assistant engineer to the 
Board of Estimate and Apportionment, New York. 

About 95 per cent. of all the "buses in London are operated by the 
London General Omnibus Co. (Ltd.). The only other company which 
operates an appreciable number of ears is the National Steam Car Co. 


(Ltd.). The larger company is owned by the Speyer Underground 
interests. It operates on week days 73 routes, having a total length of 


671 miles. On Sundays 79 miles of additional routes are used. The 
longest regular week-day route is 159 miles, and the longest Sunday 
route 16-9 miles. On week days about 2.280 vehicles are used and on 
Sundays 2.380. The average daily mileage of the L.G.O. motor "buses 
is about 110 miles, compared with 63 miles for the carlier horse "bus. 
The National Company operates about 140 ^ buses. In. March, 1913. 
when the London General Omnibus Co. employed 2.750 buses, it carried 
1,588,822 passengers. London also has some Tillinis! petrol-electric buses. 
The usual taxes are paid by the omnibus companies upon their realty. 
The import duty on petrol is approximately 3d. per gallon, but the “bus 
companies pay only 1Hd. because they operate public conveyances. For 
one bus this tax would amount to about £27 per annum. assuming 100 
miles as the distance travelled a day. 73 miles as the distance travelled 
per gallon and 310 days as the number of days in operation, The total 
charges per bus amount to at least £32 per annum, plus £1 for each 
omnibus put in service and plus the taxes on realty. While actual com- 
petition in the motor-bus business does not exist at present, the danger 
of competition exists because of the ease with which licences may be 
obtained. "The operating companics are. therefore, loath to divulge 
details as to the cost of operation, It would appear. however, that the 
average operating cost of the petrol buses of the London General Omnibus 
Co. per vehicle-mile amounts to 71d., with an addition of 1d. for interest 
and depreciation, The National Steem Car Co.. which avoids the petrol 
tax by using kerosene, asserts that its cost is a little less. The saving in 
the tax alone would. amount to 0:2d. per vehicle-mile. Thomas Tilling 
(Ltd.) submit the following figures as to the cost of operating its petrol- 
electric "buses 1387.03] miles in 1912 ;— 


Running and maintenance ..... ———— Í— E ]- 163. 
Tyres. ..... URN Pit Vosa Eie aces Vusbicd n Galen TERN MEL TN 1: 105d. 
JOUTIV UTER. GuuseretestoroeleEsa S epide TA EE IAE EEA E 1-257d. 
Petrol, lubricating oil, grease and paraffin........... eee Il: dod. 
Vehicle Ug BEIDE usu seins Coca Ethik eee EE NU ed» xotg 0:072. 
Rents, rates, taxes, garage, lighting, water, trade vehicles 
Ce PreClatlols accrssscceermnationnusneavn EE E conve 0-08td. 
Conductors...... rate dee d s Em Un Hp 
Bl PKC Paea aecactasuawevan nis vaceiat eves ER EE veda ty ounce 0-235. 
Trathe ex peuses....... — ———— ÁN 0-267d. 
TORAL COSE pe ral s a EA Dis uet T0 8S2. 


These figures, however, include the cost of operating the same tv pe of 
car in other places outside of London. , The entire supervision of “buses 
lies with the police department, This supervision relates first to the 
design of the vehicle and second to “bus operation, 
to this subject were issued in August, 1909. Previous to that time many 
'buses weighed 5 tons empty and as much as 8 tons loaded. The rules 
issued in 1909, and now in use, permit only the operation of "buses weigh- 
ing no more than 6,600 lb. empty or 13.440 lb. loaded. The weight is 
distributed about two-thirds on the rear and one-third on the front axle. 
After the vehicle is approved by the. police department it goes to a noise 
committee of three, also appointed by the commissioner of police. This 
committee submits the vehicle to three tests as follows: Operation of 
vehicle loaded to full extent. operation on a grade of about ] in 16 for 
a distance of about 1.800 ft., and operation on level. The London police 
ryulations require buses to be so geared that the highest speed shall not 
exceed 12 miles per hour, or to be fitted with a device which shall give a 


The rules applying 


—M — 


constant warning ax long as the speed of 12 miles per hour js exceeded. 
This provision is not enforced by the police. The average "bus speed 
between 9 a.m. and 7 p.m. on 77 routes, including stops, as com puted 
from the average speed of each route furnished by the company, is about 
8-1 miles per hour, while the maximum for a route is 10-8 miles per hour 
and the minimum is 7-4 miles per hour. Tests made in August, 1911, 
showed the average speed of motor "buses on four routes to be 10-13 
miles per hour. The vehicles of the London General Omnibus Co. are 
off duty 10 per cent. of the time. They are overhauled once a year just 
before the vehicle is submitted to the police for a licence renewal. Under 
this system but few of the parts of the original vehicles, except the frame 
and axles, are left after a few vears' operation. It has been estimated 
that the normal life under these conditions might be 10 or 12 years; but 
experience up to this time has shown that a vehicle becomes obsolete 
after five to seven years! use because of improvements in design. The 
list price of the L.G.O. petrol “buses varies from £700 to £800 each. 
However, on the assumption that when bought in quantity these vehicles 
cost £500 each, and that the normal life is six vears. a replacement fund 
of about £80 a vear will be necessary for cach vehicle. The National 
Steam Car Co. sets aside one-sixth of the cost of the car each year, 
although it asserts that some of its cars have been in operation for 1E 
years. The first cost of this car is somewhat greater than that of the 
petrol cars. The National Company also states that 97 per cent. of its. 
fleet is in operation throughout the year instead of only 90 por cent. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. F. M. Denton contributes an article on ‘* The Hunt Cascade 
Induction Motor " (p. 524). 

We give extracts from the Annual Report of the Chief Inspector of 
Mines (p. 518). 

We describe the '* Electric Elevator Plant of Woolworth Building» 
New York " (p. 522). 

An abstract. of an article by Mr. B. Kilehenmann on "Working 
Experiences of Electric Traction in. the Simplon Tunnel” is given 
on p. 528. 

An article by Prof. H. Mosler on * Measurements of Radio- 
telegraphic Signals on Different Days and at Different Times ` 18 
given in abstract on p. 529, 

Our Leading Article deals with some '* Electrical Events in 19137 
(p. 532). 

We give an abstract of an acticle on ^* Radiant Energy and the 
Eve." by Mr. M. Luckiesh (p. 535). 

We continue our account of the exhibits at the recent Physical 
Society Exhibition (n. 537). 


PERSONAL. 

Prof. S. P. Thompson has been elected a corresponding member of 
the Academy of Sciences of Bologna. 

Mr. H.J. S. Heather. B. A... M.C.B.. M.E E. E... author of '* Elec 
trical Engineering for Mechanical and Mining Engineers,” has been 
appointed. professor of electrotechnics at the South African School of 
Mines and Technology (PLO. Box 1.176). Johannesburg, 

Mr. J. S. Liddel has succeeded: Mr. J. D. Wallich as Inspector- 
General of Telegraphs in Egypt. 

It is stated that Mr. Gus ( "Mhocp will take up his duties as general 
manager of the London & North Western Railway in succession to 
Sir Frank Ree. about July next. Although now only 41 vears uf age, 
Mr. Calthorp joined. the company’s service 25 veas ago. A few 
years ago he became general superintendent of the Caledonian Rail- 
way. and more recently general manager of the Buenos Ayres 
Pacific Railway Co. 


APPOINTMENTS VACANT AND FILLED. 


The Municipal Commissioners of the town ot Singapore invite 
applications for the appointment of an assistant electrical engineer 
for their electricity undertaking: three vears! appointment. at a 
salary of $250. $275 and 8300 per month for the first. second an 
third years respectively, Further particulars from Mr. C. C. Lindsay, 
MLC EL. 180. Hope-street. Glasgow, to whom applications by 
Jan. 13. Nee advertisement. 

The Electrical Committee of the City of Bristol have à vacancy for 
a sub-station shift engineer. Applications to the engineer and 
general manager. Mr. H. Faraday Proctor. by Thursday sth inst 
Nee advertrement. | ! 

A firm require an under foreman, with up-to-date methods of 
small armature winding, See advertisement, _ 
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graphy.” by Mr. E. F. Perrin, B.Sc., A.M.LC E, A.M.LE.E, om 


A headmaster is required for the Technical and Science School, 
Storey Institute, Lancaster. Salary £230, rising to £250 per annum. 
Forms of application and particulars from the Secretary for Educa- 


tion, Town Hall, Lancaster. 
A test room assistant is required for cable factory in Lancashire. 


See advertisement. 


Mr. E. S. Riley. of Hull. has been appointed assistant on the engi- 
neering staff at the Walthamstow Electricity Works. at £150 per 
annum. Mr. A. D. Axford, of Dover. has also been appointed 

ssistant in the showrcom. at £1. 10s. per week, plus commission. 

Dundalk Council have appointed Mr. J. M'Entee. of Belfast, 
assistant electrical engineer at a commencing salary of £100 a vear. 

Mr. E. G. Foster. has been appointed tramways manager and 
electrical engineer by the Invercargill (N.Z.) Town Council 


INSTITUTIONS AND SOCIETIES. 


Students’ Section of the Institution of Civil Engineers.—At a 
meeting of this Section. held on Friday. Dec. 19th. Mr. W. E. Gurry 
read a Paper entitled" Air Filtration and the Cooling and Y 'entilating 
of Electrical Machines." The chair was taken bv Mr. J. 5. Highticld. 
The author dealt with the general principles of. and the plant used 
for. air filtration and the cooling and ventilating of electrical gene- 


rators. 
Society of Engineers.—It is announced that the council of the 


Society of Engineers (Incorporated) may award in 1914 a premium 
of books or instruments to the value of £10. 10s. for an approved 
essay on *' The Status of the Engineering Profession," The council 
reserve the right to withhold the premium if the essavs received are 
not of a sufficient standard of merit. The competition is open to 
all, but. before entering. application for detailed particulars should 
be made to the secretary. 17, Victoria-street. Westminster. The 
last date for receiving essays is May 30, 1914. 

Royal Institution.— The course of juvenile lectures this vear is 
being given by Peof. H. H. Turner, F.R.S.. and are proving eminently 
successful. The title.“ A V ovage in Space," is certainly attractive. 
In the first lecture last Saturday the Juvenile audience. and many 


who were not juvenile. had the advantage of seeing several well. 
known experiments repeated. such as the guinea and the feather. 

and the rotation of the earth as demonstrated by the swinging of a 
pendulum. Last Tuesday the lecturer dealt with some of the 
principles underlying the aeroplane, and with modern methods of 
investigating the atmosphere by means of kites and balloons. 
Measurement by means of parallax and the difficulties to which it 


gives rise were also demonstrated. 

International Electrical Congress, 1915.— The International Elec- 
trical Congress is to be held at San Francisco, Sept. 13th to 18th. 1915, 
during the Panama-P'acific International Exposition. under the aus- 
pices of the American Institute of Electrical Engineers by authority 
of the International Electrotechnical Commission. Dr. C. P. Steinmetz 
has accepted the honorary presidency of the Congress. The deli- 
berations of the Congress will be divided into 12 sections which 
will deal exclusively with electricity and electrical practice. There 
will probably be about 250 Papers. The first membership invita- 
tions will be issued in February or March, 1914. Attention is drawn 
to the distinction between this Electrical Congress and the Inter- 
national Engineering Congress. which. as was mentioned in our last 
issue, will be held during the week immediately following the elec- 
trical congress. The meeting of the International. Electrotechnical 
Commission will be held in the week preceding -the electrical 


congress. 


Ee 


EDUCATIONAL NOTICES. 


Battersea Polytechnic (London, S.W.)—A course of five. advanced 


lectures on generating stations will be given by Mr. W. H. eae hell. 
M.Inst.C. E., M... E. E.. on Jan. 19 and 26, Feb, 2, 9 and 16. at 7:30 


p.m. 

The syllabus will include : Generating station design. choice of site and 
choice of system; prime movers, steam reciprocating engines, turbines, 
steam auxiliaries; steam boilers, gas and oil engines ; electric generators 
lay-out of small station for lighting and power supply ; lav-out of large 


generating stations. Admission to the lectures is free, without ticket. 
Northampton Polytechnic Institute.—' The following special courses 

in electrotechnics will commence in the last week in January :— 
Special course of six lectures on " Secondary Batteries," by Mr. W. R. 

Cooper, M.A., B.Sc, A.M..C.E., M.L.E.E,, on Wednesday evenings, 


commencing Jan. 28. 


A special course of lectures and laboratory work on * Radio-tele- 


Monday and. Thursday evenings. commencing Jan. 26, and continuing 


until May 14. or longer. 
Full particulars as to syllabuses, fees, &c., for either course, may be 


obtained from the Principal, Dr. Mullineux Walmsley, St. John-street,. 


London, E.¢ 

Northampton Institute Magazine.— We have received the magazine 
of the Northampton Engineering College Union Society. Its con- 
tents are of considerable general interest, especially the reporta of 
the discussions and Papers that are read. These reach quite a 
high standard. and members of the Northampton Institute should. 


gain much profit from attending the meetings. 


ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION. 
Notae: at Albemarle-street. Piccadilly, W. Lectures adapted’ 
to a juvenile auditory on `“ A Voyage in Space.” by Prof. H. H- 


Turner, F.R.S. 


SATURDAY, Jan. 3rd. 
3 p.m. Lecture IV.: 


TUESDAY, Jan. 6th. 
3 p.m. Lecture V.: * Our Sun.” 


THURSDAY, Jan. 8th. | 
3 p.m. Lecture VI.: “ The Stars." 
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'* Visits to the Moon and Planets. 


FRIDAY, Jau. 2nd (to-day.). 
ELEcTRO-HARMONIC SOCIETY. 


Spm. Concert at King's Hall, Holborn Restaurant, London, W.C, 
MONDAY, Jan. 5th. 


NEWCASTLE STUDENTS SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
5230 p.m. Meeting at the Armstrong College; Newcastle. Paper 

on " The Electrical Equipment of Collieries," by Mr. H. S. 

Ripley. 

RONTGEN SOCIETY. 

Meeting at the Middlesex Hospital, Mortimer-street, 
London. Paper on | Histiological Changes produced by 
X-rays on Animal Tissues; Destructive and Hyperplastio 
Action of X-rays: Practical Consequences in regard to Radio- 
Therapy and Protection of the Radiologist.” by Dr. J. Clunet. 


TUESDAY, Jan. 6th. 
MANCHESTER STUDENTS 


8713 p.m. 


“SECTION OF THE INSTITUTION OF ELECTRICAL. 
ENGINEERS. 
Meeting at the Municipal School of Technology, Man- 


£230 pom. 
rin the Machine Shop,” by 


chester. © Paper on ©“ D.C. Powe 
Mr. E. Blackmore, 


WEDNESDAY, Jan. 7th. 
Royan SOCIETY OF ARTS. 


dpm. Meeting at John-street, Adelphi, London, W.C. Juvenile 
Lecture on 7 Electric Vibrations and Wireless Telegraphy,” by 


Mr. R. P. Howgrave-Graham. Lecture I. 


BIRMINGHAM SECTION OF THE ÍINsTITUTION OF ELECTRICAL 
ENGINEERS. 
(250 pon. Mecting at the University. E¢mund-street. Birmingham, 
Paper on " The Development of Electric Power for Industrial 
Purposes in India.” by Mr. H. R. Speyer. 
THURSDAY, Jan. 8th. 

INSTITUTION OF ELECTRICAL ENGINEERS. 
Meeting at Victoria Embankment, London. W.C. Paper 
' British Practice in the Construction of High-tension 
" by Mr. B. Welbourn. 


S p.m. 
on 
Overhead Transmission Lines,’ 

FRIDAY, Jan. 9th. 

GREENOCK ELECTRICAL NocIETY. 

£245 pum. Meeting at the Temperance Institute, West Stewart. 
street, Grecnock. Papers on 7 Thoughts on Cable Chemistry,” by 

Mr. L. Sinclair; and on "7 Cable Faults and their Causes," by 


Mr. L. Hou, 
JUNIOR INSTITUTION or ENGINEERS. 
S pnm. Meeting at 39, Victoria-street, London, S.W. Paper on 
“ The Future of the Institution," by Mr. €. H. Wood field. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. LEAF. 

The following orders have been issued for the current week :— 

Monday, January 5. 1914, 7 A 7 Company.—Technical Instruction, 
T to LO p.m. 

Tuesday, January 6, 1914, 7 
4 to I0 p.m. 

Wednesday, January 7, 


Technical Instruction, 7 to 10 p. ur 
Thursday. January S. 1914, " Company.— Technical Instruction, 


7 to 10 p.m. 
Friday. UES 9 lt 7D 
7:30 to 9:30 p.m. : Special Class on Crossley Engine, 7 to 8 p.m. 
Saturday, a 10, 1914.— Headquarters will be open for regi- 


TRO business from 10 a.m. till 12 noon. 


B" Company.—Technical Instruction, 


1914... Recruits only.— Infantry Drill and 


Company.—Teehnical Instruction, 
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ANNUAL REPORT OF THE CHIEF INSPECTOR OF 
MINES. 


The Coal Mines Act, 1911, came into operation in July, 1912, 
and the first report on its working is contained in the general 
report for 1912 on mines and quarries by the Chief Inspector 
of Mines. This has recently been issued as a Blue-book 
{Cd. 7166]. It is remarked that the work involved in com- 
plying with the Act has been verv great. especiaily in respect 
of old and backward collieries. and great strain has been im- 
posed on managers, due not onlv to the far-reaching effects of 
the Act, but also from the fact that it came into force about 
the same time as the National Insurance Act and the Minimum 
Wage Act. The various questions are dealt with under two 
headings: administration and statistics from which we take 
extracts which are likely to be of interest to our readers. 


The total number of persons emploved at mines and at the quarries 

under the Quarries Act in the United Kingdom and the Isle of Man 
-during 1912 was 1.197.035 (1.117.148 at mines and 79.887 at quarries). 
or a net increase of 17,934. persons as Compared with the preceding vear 
(viz.. an increase of 20,910 at mines and a decrease of 2.976 at quarries). 
Of the persons employed at mines 895.485 worked underground. and 
221.663 above ground. Of the latter 6.662 were females. There were 
1,262 separate fatal accidents in and about mines and quarries causing 
the loss of 1.394 lives. or a decrease of 13 fatalities as compared with the 
previous year. Of these accidents 1.19] causing the loss of 1.319 lives 
happened at mines, and 71, causing the loss of 75 lives. happened at 
quarries, or, ex pressed in terms of the number of persons employed, the 
death rate from accidents per 1.000 persons at all mines was underground 
3:273 (or surface and underground 1-181) for 1912, as compared with 
1-308 underground (or 1-193 surface and underground) for 1911. The 
gain in safety over a long period of vezrs is evidenced by the fact that, 
reckoning from the year 1851 to 1910, each. quin:quennial period (except 
that for 1906-10). shows a steady decrease in the loss of life per 1,000 
persons employed. The rate for the five vears ending 1910 was 1-416 as 
compared with 4-301 for the five years ending 18535. For the year 1912 
it was l-181.. The death rate per million tons of mineral raised at mines 
under the Coal Mines Act during 1912 was 4-67 as compared with 7-48 for 
the year 1873, and the average for the decennial period 1903-12 was 4°76. 
The total number of persons injured by accidents disabling them for 
more than seven days at all mines and quarries was 156.922 (mines 
152,302, quarries 4,620), as compared with 173,549. for the preceding 
year (mines 168.360, quarries 5,189). or a decrease of 16,627. 

During the vear 1912 there were prosecutions by the Home Office in 
44 cases involving 125 charges, as against 16 cases, involving 61 charges 
in the previous vear. In tive cases the prosecutions failed : in the other 
cases convictions were obtained on some or all of the charges. The 
number of cases reported to the inspectors of workmen who were prose- 
cuted by mine owners for offences under the Coal Mines Act and the 
Metalliferous Mines Regulation Act was 1.025 (1.408 for 1911). resulting 
in 975 convictions, 16 cases withdrawn or not proven, and 34 cases dis- 
missed. Under the Quarries Act the number of prosecutions by the 
Home Office in 1912 was I8 (number of separate firms proceeded against 
15). as against two for the preceding vear (number of separate firma pro- 
ceeded against two): convictions were obtained in 15 cases. The staff 
of the Mines Department has been considerably augmented, especially 
in respect of the class of sub-inspectors of mines and the addition of the 
new horse inpsectors. A considerable. amount of work in connection 
with the testing of safety lamps has been carried out at the Home Office 
Testing Station with the view of approving types of lamps for use in 
mines. An important development in mining of recent years has been 
the growth in the use of electricity as a means of transmitting power in 
and at mines. Hence the report of. Mr. Nelson. the. electrical inspector 
of mines, is of peculiar interest as pointing to the continued increase in 
the use of electricity and to the lessons to be learned from the accidents 
resulting therefrom.* During the vear there were in all I1 fatal acci- 
dents resulting from the use of electricity in mines, causing lI deaths. 
The revised or new code of special rules for the installation and use of 
electricity in mines under the Coal Mines Act came into force on March 
9th. and a code was established for the first time for mines under the 
Metalliferous Mines Regulation Act on September 28th: both codes of 
rules were accompanied by an explanatory memorandum, 

The central Board for Mining Examinations was established on April 
90th, and met a number of times throughout the vear. drawing up rules 
for its guidance and for the conduct of examinations, selecting central 
and local examiners, and examining the qualitications of applicants for 
examination. A committee of the Board examined the qualifications 
of, and interviewed candidates for the mines inspectorate, and made 
selections for nomination. The Royal Commission on. Metalliferous 
Mines and Quarries (appointed 1910) and the Departmental Committee 
to inquire into. the Cause and Prevention of Coal Dust Explosions 
in Mines (appointed 1911) met at intervals throughout the vear. Elabo- 
rate ex periments were conducted by the latter at the Home Otice 
testing station at Eskmeals, in Cumberland, the results of which were 
given in two reports issued during the vear, Three Departmental Com- 


— — 


* This report is given below.— En. È. 


mittees, viz.. on the use of squibs, on the provision of washing and drying 
accommodation at mines and on spontaneous combustion in mines were 
appointed during the vear and held a number of meetings. Falls 
of ground continue to ke the chie source of fatal accidents in mines, 
accounting for no less than 44 per cent. of the total fatalities (surface and 
underground) during the year. Under dangerous occurrences the most 
impostant item is the mysterious explosion which occurred at Auckland 
Park Colliery, in the County of Durham, when no one was at work in the 
seam in which it happened. 
Sarety Lanes. 

A table giving full particulars of the various kinds of safety lamps used 
in mines shows that there are 12,272 of the Davy type in use, 332,339 of 
the Clanny, 41.986 of the Muescler, 322,180 of the Marsaut, 12,950 of the 
Wolf, 713 of the Hepplewhite Gray, 3.676 of the Routledge & Johnson. 
10.727 clectric and 12,334 of miscellaneous tv pes, a total of 749,177. Of 
the electric lamps 8,381 are of the Gray Sussman type, 1,418 C.E.A.G., 
202 Pape. 347 Oldham and 379 other makes. On this matter the in- 
spector remarks that in his 1910 report he stated that the facts brought 
out at the inquiries into the Whitehaven and Hulton Colliery disasters 
had led to the serious consideration of the subject of electric lamps for 
use in mines, and it was thought probable that next year would show a 
considerable increase in the number of electric safety lamps in use, a 
surmise which was borne out in fact. The vear 1912 showed a still 
further increase. thus the number in use in 1911 was 4,298, and in 1912 
10,706. 

Tests on electric safety lamps at Eskmeals have shown that the failures 
have all been due to lack of candle power at the beginning or more gene- 
rally at the end of a ninc-hour run. In certain cases small constructional 
alterations have had to be made in order to mect requirements. Ín 
some Instances new batteries were submitted from the tests which had 
not developed their full capacity, while in others inferior or uneven bulbs 
were put forward, so that the first tests have on several occasions ended 
in failure. The desirability of themselves submitting lamps to the photo- 
metric test (after a full nine-hour run) before sending them to the 
testing station is now always impressed on manufacturers. 


REPORT on ELECTRICITY IN. MINES 

The revised Code of Special Rules for the Installation and Use of 
Electricity in Mines under the Coal Mines Regulation Acts, the result of 
the report of the Departmental Committee on the subject, was issued on 
February Ith, and became operative on March 9th.* Furthermore. & 
Code of Electricity Rules applicable to Metalliferous Mines was estab- 
lished for the first time on September 28th. With each of the Codes 
there was published a memorandum explanatory of the Rules. Mr. 
Nelson, who during the year made a number of underground and surface 
inspeetions of electric plant in mines, besides investigating accidents at 
imines due to electricity, and attending inquests and Courts of inquiry 
following fatal accidents due to electricity, re ports for the year as follows : 

According to the notices received by the inspectors of mines for the 
different divisions electricity was newly introduced into 56 mines in 1912, 
as against 46 in 1911, and 40 in 1910. Scotland was again by far the 
most active division in this respect during the year. as will be seen from 
the following figures from the number of notices :—Scotland 31, Northern 
seven, York and North Midland nil, Lancashire, North Wales and Ircland 
nine, South Wales nine, Midland and Southern nil. making a total of 56. 

The Coal Mines Act of 1911 required a return to be made on January 
21st last of the type and horse- power of electrical apparatus in use above 
and below ground in such mines as are governed by the provisions of that 
Act (all coal mines and stratified ironstone mines) A summary of this 
return as regards the horse- power of electrical apparatus in use is given 


below :— 8 
Table I. 
Em 
Division. Surface. adn Total. 
——— a  — EE S R t am ma a 
| WLP, H.P. H.P. 
ur E E T 19.014 19.343 98.351 
by AL al | S eris eet ecce orci otto he 46,3331 64,583 110.9161 
York and North Midland............... 42.2531 — 425,015 87,8724 
Lancashire, North Wales & Ireland . 8.4001 17,4821 , 25,8023 
Miti M ANS sa ieee arabes teda tds 70.9113 78,481} , 149,393 
Midland and Southern .................. 7.162 31,1625 | 38,3244 
jan M i S 
QU MET ave: 194.088} — 316.607] ^ 510,756 


l——————— áMá——o————— a ES ne Se 


A closer estimate of the extent to which electricity is used in the 
different: divisions may be ma le by considering the number of tons 9 
mineral raised per electrical horse- power employed in all mines under the 
Coal Mines Act. Table IL. has been compiled on this basis. 

The use of motive power of all kinds (steam. plus electricity. plus com- 
pressed. air) is largely governed by the prevailing physical conditions 1n 
the different divisions, Table 11. gives no indication of the relative 
amount of electricity used compared with the use of other forms 


. : a 
of motive power as figures for the latter are not available. The 449 2 


of mineral raised in the Scotland division per electrical lior ms 
employed may quite conceivably represent a greater proportion 0 
than does 


use of motive power of all kinds in the aggregate in that division es 
the 336 tons of mineral raised per electrical horse- power employed 1n. on 
ur - . © a * . » * S 

South Wales division. The table is only useful to show by comparise 


"n ; . : e otahllished without 
* These Rules have since been re- proposed and re-established witho 
d > - > 7 [i 
amendment as General Regulations under the Coal Mines Act, 1911. 
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Table II. 
| Tons of mineral per electrical 
Tons of horse-power employed. 
Division. | sae | | © Above 
| i n | On | Below ` and below 
ee surface. . ground. |. ground. 
| i ' together. 
Scotland...) 44,247,230 | 2,327 : 557 449 
Northern.......... onda ud 59,075,139 1,275 | 9]4 | 232 
York and North Midland...' 65,389,563 1.547 1.433 | 144 
Lancashire & North W ales 26.639.739 3,168 | 1,523 : 1.028 
South Wales...................]. 50,303,983 : 709 '  Á 640 . 336 
Midland and Southern ...... | 27.536,347 | 3.844 , — 883 © 118 
1.407 862 534 


United Kingdom . d 273,192.001 .407 


with future years the growth or decline in the use of electricity in the 
United Kingdom as a whole. and in each division separately considered. 
The number of electrically-driven coal-cutting machines in use at the end 
of 1912 was 1,134, an increase of 136 over those in use at the end of 1911. 

During the ycar 1912 there were in all 12 fatal accidents reported to 
and investigated by H.M. Inspectors cf Mines, causing in all 14 deaths. 
All took place in and about coal mines. The figures for the year 1911 
comparable with those last mentioned were 12 accidents causing 12 
deaths. Of the 12 fatal accidents which oscurred in 1912, 1] causing 11 
deaths were electric shock accidents. The remaining one was due to an 
ignition of tiredamp by sparks from an electric bell in use for signalling 
purposes. 

On March 27th three men were fatally burned and nine others were 
injured by an explosion of firedamp at Bedwas Colliery, near Newport, 
South Wales. The colliery was a new one. consisting only of communi- 
cation roads between two shafts and a level driven about 140 yds. in-bye 
from the upcast shaft. The ventilation was natural, assisted bv a small 
fan driven by compressed air. but at the time of the explosion the fan was 
ventilating only a rise heading, a turning off the main level about 35 vds 
from the shaft. The in-bve portion of the main level was ventilated by 
compressed air conveyed in a range of pipes ] in. in diameter. A small 
haulage engine, also worked by compressed air, conveyed. in a separate 
range of pipes, was fixed by the side of the main level at a distance of 
about SU vds. from the shaft. About 7:15 a.m. four shots for blowing 
down the roof had been tired about 14 yds. out-bye of the haulage engine 
and all the air pipes were broken by the rock blown down. This de- 
stroyed the ventilation of the inner portion of the level. While the work 
of repairing the pipes was in progress firedamp accumulated at the face 
of the level and gradually worked back to the haulage engine. Imme- 
diately before the exp Josion an electric signal bell at the haulage engine 
was heard toring. One of the injured men said he was looking towards 
the bell at the moment and saw a flash of flame. after which he was burnt. 
and could remember no more. The ringing of the bell was probably 
caused by the signalling wires being accidentally brought together by 
some men who were preparing places for doors further out on the level. 
The electric bell was an orcinary one of the trembler pattern worked by 
an induction coil and a battery of eight Leclanche cells. Tested after 
the accident the battery vave 11! volts. It was afterwards proved ex- 
perimentally that sparks from the bell when supphed with current from 
the same battery would ignite an explosive mixture of coal vas and air. 
and this latter was subsequently fired by sparks caused by rubbing a file 
across two wires connected to a pair of cells civing only 4 volts pressure, 
The coroner's jury found that the electric be 1 was resp sonsible for ieniting 
the firedamp, and there is no reason to differ from that conclusion. No 
far as | am aware this is the first recorded case of a colliery ex plosion 
caused by sparks from an electric bell. Attention may perhaps be drawn 
in this connection to Regulation. 132 of the General Regulations which 
reads : In any pert of a minc in which inflammable vas. although not 
normally present, is likely to occur in quantity sufficient to be indicative 
of danger, the following acditional requirements shall be observed : (1) 
All cables, apparatus, siguulling wires and signalling instruments. shall be 
constructed, installed, protected, worked and maintained so that in the 
normal working thereof there shall be no risk of open sparking.” Several 
manufacturers have placed on the market sienelling apparatus which 
fulfil adequately, Lthink, the above requirements, 

Of the H electrice shock accidents above referred to four took place on 
the surface and seven Eclow ground. The two classes of accident will be 
considered separately, so that any conclusions it may be possible to draw 
shall have application to surface conditions and to unccrgrouni! conci- 
tions respectively. [t may be remarked in passing that not since the 
vear 1906 has the number of fatel electiie shock accidents below ground 
heen less than it was last vear. When it is remembered that the use of 
electricity below ground has grestiy incressed during the last five vears 
it is satisfactory to note that the number of fatel accidents has begun to 
show a downward tendency rather then the upward tendency which 
appeared constantly until the vear 1911. It is less satisfactory to reflect 
that of the seven fatal electric shock accidents which occurred below 
ground in 1912, at least five might hive been avoided by greater care in 
the maintenance of SDIEFUERS ard stricter regard to the regulations. 

Of the four surface accidents, three occurred. on mecium pressure 
alternating current systems and the fourth on a medium pressure direct- 
current system. 'Fwo appear to have been due to working improperly 
on live apparatus with the full knowledge that the apparatus mas live, 
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The other two to misadventure in making contact with live parts. Ir 
one of the latter cases the victim made accidental contact with a bare 
trolley wire in boarding a charging machine from the top of a battery of 
coke ovens. In the other the victim made accidental contact with a live 
switch in allowing his hand to rest vaguely on the switchgear controlling 
a haulage motor of which he had charge. The latter was the accident 
which occurred on a medium pressure direct-current system: the three 
first described were on medium pressure alternating-current systems. 
Of the seven underground accidents one occurred on a high-pressure 
three-phase alternating-current system, five on medium pressure three- 
phase alternating.current systems, and the remaining one on a medium 
pressure direct-current sv stem. The circumstances of each of these 
accidents have been considered with the result given by the following 


Table :— 


Table III. 
Due to :— Accidents. Deaths. 
Faults as regards the earthing of outer coverings 
of apparatus, switchboard frames. &c. :— 3 à 


(a) Total absence of any connection to earth 
(b) Break in continuity of earth connection.. 


(c) Outer covering earthed but connection 
with earth inefficient .......... — hana ee l I 
Contact, direct or indirect, with live parts of cables :— 
(a) Direct contact with a live cable exposed 
through abrasion of the insulation. ...... 1 I 
(b) Contact with a conductor (a girder) made 
live by its contact with a live cable ex- 
posed throngh abrasion of the insulation. 1 I 
Accidental contact with uninsulated live parts of 
ppatatin qose esu dis LI TRA PRAE AE 1 1 
7 7 


The above Tables may be summarised thus :— 
Table IV. 
Accidents. Deaths. 


Due to :— 
Contact with outer coverings of apparatus live 


through the absence of, or an inefficient, earth 
connecilen......... T T T AE EAE sabia 4 : 
Defective insulation of cable »vstem......... jocis 2 2 
Contact with uninsulated live parts... ..eeeeeeeeeees l l 
T 7 


For the period between Jan. 1. 1905. and Dec. 31. 1912, that. is to say, 
in eight years, electric shock low ground has been responsible for 69 
recorded accidents and 71 deaths. E have carefully considered the avail- 
able information in regard to all of these accidents (a large proportion 
were personally investigated by me). and they may. L think, justly be 


Table V. 


analyscd as follows :;— 


Due to :— Accidents. Deaths. 
Contact with outer coverings of apparatus live 
through the absence of, or an inefficient, earth 


connection 5.292988 020799220929 4*999*06€$*509*20$4*2697924099*299*9259 CEE 32 ut 34 
Defective insulation of ¢ able Ssss NH 25 25 
Contact with uninsulated live parts... sab 10 10 
Other causes (misadventure). PARRES 2 2 

69 1] 


The above Table clearly indicates the importance of maintaining carth 
connections, in particular, in an effective condition. 
Table VI.—Summary of Fatal Electric Shock Accidents in 1912. 
Surface accidents ;-— Accidents, — Deaths. 
(a) On three-phase systems :— 


Low pressure — ....... eer ee 

Medium pressure ............ueusues. esu : 3 

High pressure voc... cece E — a 
(b) On direct-current-svetems :— 

Low pressùre |duoceeseter teras si qd ces X — -— 

Medium pressure ....iLuuuuuus. Pn sens l 1 


Underground accidents :— 
(4) On three-phase svstems :— 


Low pressure ........ mM $s 
Medium pressure .......seuueeeeeeuees rere 5 5 
High pressure ......... VU esos MD: S 1 l 

(5) On direst-current systems ;— 
Low pressute........ Lgs € P us . -— — 
Medium pressure oo... pede Meenas joues tios I l 
11 E 


Of the zecidents on three-phese systems nine in all, five accidents were 
on completely insuloted systems and four on systems with the neutral 
point connected to earth. Brif deteils of each fatal aecident are viven 
in the report. Of the 10 fetal clectrie shock accidents three occurred. to 
trained electricians, three to coal-cutter attendants, and one each to a 
coke oven attendant, a coal hewer, a fircman, a siding attendant and a 
motor driver. l 

The fatal ignition of firedamp Ey sparks from signal wires or a signalling 
instrument, deseribed above, whìch took place at the Bedwas Colliery. 
near Newport. South Wales, and whieh is referred to as the first ree onled 

case of a colliery explosion eaused by sparks from an clectric bell. was 
strangely enough., followed by a second explosion from the same cause, 
happily non-fatal, later in the vear in the same district. At the Cacpont- 
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pren Colliery. Pontyates, South Wales, on November Ist. a mechanic was 
testing an electric bell fixed at a point in a slant 1.440 yds. from the 
surface and about 110 vds. from the coal face. At the time the test was 
being made there appears to have been firedamp in the air current, un- 
known, apparently. to the workmen. "The mechanic stated afterwards 
that having brought the bell-wires together he saw “ flames above his 
head," the roadway being fortunately about 7 ft. high. Four men, who 
were all standinz near the bell within a few feet of each other, were burnt. 
‘The burns were reported te be " slight " in each case. 

Two underground fires were reported to have been due to electricity 
in 1912. ‘The first took place at the Windsor Colliery, Abertridwr, South 
Wales, on July 30th. but it is reported that no damage was done. The 
fire was due to the overheating of a resistance grid, which ignited the 
,nsulating material on a cable leading to it. The fire was quickly extin- 
Iguished. The second fire occurred on October 21st at Bowhill Colliery. 
Fife, Scotland. In this case a three-core bitumen insulated armoured 
cable “ burst into flame " at a joint. Some pit props, which had in fact 
been placed on the cable to protect it curing ^ brushing " of the roof. 
caught fire. and it was some time before the tire was overcome. It was 
thought that a large stone had previously damaged the joint by falling 
on it. 

Thirty-six non-fatal clectric shock accidents causing injury to 36 
persons were reported curing 0912, 33 in mines under the Coal Mines Act, 
and three in mines under the Metalliferous Mines Regulation Act. In 

many cases the accidents were trifling in their results, but in four cases 
the victim was unconscious for some time, In one instance complete 
‘unconsciousness continued for half-an-hour and artificial respiration had 
to be continued for a very long period before the victim fully recovered. 
A number of instances of successful resuscitation continue to be reported 
every year, 


INTERNATIONAL STANDARDISATION OF ELECTRICAL 
MACHINERY. 


We give be'ow an account of the discussion which took place 
at Birmingham on Mr. A. R. Everest’s Paper on this subject. 
An abstract of this Paper appeared on p. 404 of our issue of 
Dec. 12, 1913. 


Mr. C. WE Marstre said that the close co-operation recently established 
between the American Standards Committee and our own Engineering 
Stantards Committee was certain to be to the mutual advantage of 
both countrics and he felt. quite confident of the ultimate success of this 
work. for our continental friends had placed their very best men at the 
disposal of the Commission for the working out of these problems. 
Whatever standards were adopted by the LE.C. must be of a really 
international character if they were to command the respect of the 
world and the interests of those countries, which were either hotter or 
-colder than ours. It was true, of course, that temperate climates 
represented the very large majority of the users of electrical machinery. 
He could only assure the meeting that the central oflice in London of the 
LE.C. would do everything in its power to help forward international 
agreement on this important subject. To be able equitably to compare 
different tenders must be of such material advantage to the progress of 
international trade in electrical machinery that it was well worth 
striving for. 

Dr. €. C. GARRARD could not quite understand the lengthy arguments 
which had been put forward with regard to the reference, or standard, 
air temperature, It seemed to him this was only a roundabout, and 
.Bomewhat confusing. way of fixing the standard temperature rise. It 
was clear that the temperature of the cooling air during test was without 
effect on the temperature rise, that machines could only be compared 
with each other on the ground of temperature rise. Reference had been 
made to three. possible 1. E.C.. ratings, viz.: the temperate zone rating 
(based upon the normal air temperature of 357C. or 40°C.) the torrid 
zone rating and the northern or aretic zone rating. He thought this 
was a very bad beginning for the establishment of a standard or inter- 
national rating. Some people seemed to have gone to great trouble to 
make meteorological investigations over the greater part of the world. 
This seemed to him to be somewhat absurd, since much greater variation 
of temperature might be found in one building, or ship, say, as between 
the stokehold and deck: in either of these places electric machinery might 
be placed. The idea appeared to be prevalent that having fixed the 
limits of observable temperature it was possible to devise a rating 
which would ensure that this permissible temperature would never be 
exceeded. This was clearly impossible. It, of course, would be possible 
so to arrange the rating that in the majority of cases the highest allowable 
temperature would not be exceeded. Fhe speaker urged, however, that 
the method. of referring to & standard temperature for cooling air waa 
confusing. The real question was : Shall the standard temperature 
rise to, say, 55°C. or 607€, 7 Having fixed. this, all machines built to 
this rating would be directly comparable and instead of there being, as 
had been suggested. several 1.15.C.. ratings, viz., temperate zone, torrid 
gone and arctic zone, there would only be one rating. The table of 
-observable temperature limits given in the Paper would then be very 
useful to the user in determining what machine to use in any given 
.cireumstances,— He would know the surrounding air temperature, and 
this, added to the standard temperature rise, would give the final tempera- 
ture which would be attained. He would then know from the table 
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whether the material from which his machine had been constructed would 
withstand this temperature or not. It was not possible to fix any 


‘standard rating so that the purchaser would be safe to instal a machine, 


purchased as being in conformity with such standard, rating in any 
position. In conclusion, it would be much better to make it quite clear 
that we were simply aiming at fixing an international standard of 
temperature rise, and that there would not be several I.E.C. ratings. 
but onlv one. 

Dr. T. F. WALL said that the most important point under discussion 
was the question as to the temperature the cooling air was assumed to 
attain in any temperate zone, in order that the temperature rise allowed 
by the I.E.C. might be consistent with the limiting values given in the 
table. On looking at this table he was struck bv what appeared to him 
to be the very high values allowed for the limiting temperatures. So 
far as he knew, one of the most extensive pieces of experimental work 
done in connection with the effect of heat on insulating materials was 
that deseribed in Mr. Rayner's Paper, read before the Institution on 
March 9, 1905. He had referred to this Paper. and, in view of the data 
there given and brietly summarised by Dr. Glazebrook, he thought one 
might conclude that there was not much margin of safety when the 
values ziven in the table were adopted, and it would seem desirable that 
these values should on no account be exceeded. The severe conditions 
to which coils were ex posed in practice, the alternate heating and cooling. 
the absorption and drying out of the moisture, the leakage currents due to 
the presence of moisture, and the impurities in the atmosphere, all had a 
deteriorating influence on the insulation, and it seemed to be imperative 
that the mechanical strength should not be endangered by the tem perature 
rise. Such considerations seemed to suggest that something of the nature 
of a factor of safety would be desirable. Certainly the highest tempera- 
ture likely to be experienced in any temperate climate should be taken in 
conjunction with the table to fix the temperature rise. That is to say. 
if a temperature of 40°C. was not uncommon. then if the value of 35°C. 
was taken as fixing the permissible value. the temperature given in the 
table would in some cases be exceeded and the danger zone would be 
reached. With regard to the rating of motors in kilowatts instead of 
horse- power, he suggested, as a compromise, that the kilowatt rating be 
edopted, and in those cases in which a customer was better satisfied to 
know what the horse-power was this rating might also be given on the 
name plate. 

Dr. G. Kapp, referring to the decision of the LE E.C. not to establish any 
rules for correction for ambient temperature or altitude, remarked that 
the influence of the density of the cooling medium was exceedingly 
complex, and this might account for the discrepancies between the 
experience of different observers. On a superticial consideration of the 
problem one naturally supposed that the cooling effect of the air would 
be reduced if its density, either by reason of higher initial temperature or 
higher altitude, were lessened. But they should remember that it was 
not the volume, but the weight of air and the velocity at which it passed 
along the surfaces, which determined the amount of heat it could take 
away. Asit was quite conceivable that, owing to the special configura- 
tion of the body, or the supply of definite power in working a ventilator. 
there was no great reduction of weight in the air passing the body 1n 
unit time, whilst the velocity was increased, no material difference 
in the temperature rise would be observed whatever (within reasonable 
limits) was the density of the air. As regards the question of & standard 
ambient temperature, he pointed out that the adoption of 40°C. as 
advocated by the British and American members of the I.E.C. was not 
unreasonable when one came to consider the necessity of providing & 
certain factor of safety. The yield point in the stress of a bar of steel 
could be found with a fair degree of accuracy, but the thermal yield 
point of any particular ty pe of insulating material was not so accurately 
known. That such a point existed had been shown by Mr. Rayner, and 
later by Dr. Steinmetz and the brilliant group of American engineers 
working on this subject; and although it might not be known to one 
degree with absolute certainty. all ex perts agreed that 5 deg. to one side 
or the other made all the difference between a long and a short life of 
the insulation. The I.E.C. had agreed on certain upper limits of ** observ- 
able " temperature; these values were probably not very far from the 
yield points, and for this reason they must not be overstepped. It was: 
therefore, a wise precaution to agree on an ambient temperature 
sufficiently high to ensure that these maximum temperatures should not 
be exceeded even on a hot summer day. The cost of machines was only 
slightly increased by adopting the ambient temperature of 40°C. as 8 
starting point to arrive at the permissible rise, whilst the extra security 
avainst breakdown and the consequent possibility to reduce the amount 
of spare plant was certainly in the interest of the user. Nowadays. 
when electricity had become so important a factor in all industries. 
electrical engincers must not run anv avoidable risk, and even if the 
provision of a generous factor of safety should make a machine a few 
per cent. dearer, it was in the interest of the user in the long run to pay 4 
little more for a reliable article than a little less for a cheaper and un- 
reliable article. 

Mr. H. R. HvpsowN said he would like to draw attention to one point 
which had very considerable importance in connection with the fixing ¢ 
maximum permissible temperature rises. He referred to the employment 
of fans on the rotating parts of the ordinary " protected ty pe "and 
“enclosed ventilated type“ industrial motors. Mr. Everest had 
stated in his notes that the LE.C. rating had now been established as 
regards temperature and, therefore, as regards the life of a machine. and 
also that, provided the LE.C. rating was speci ed. a buyer of standar 
machines could compare, without misunderstanding or possibility of 
mistake, tenders received from various. makers, even from diferent 
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<ountries. Now every designer was familiar with the reduction in cost 
for a given temperature rise which was obtained by the use of well- 
designed fans on the revolving parts of motors of normal speeds, and this 
without appreciable reduction of efficiency. One was, unfortunately, 
equally familiar with the fact that, in five cases out of six, motors were 
installed in such positions. and under such conditions, that after a few 
months’ running the ventilating passages and the interstices between th^ 
armature coils of a fan-ventilated motor were so clogged with dirt that, 
if a full load test were taken. the maximum temperature rise would be 
found 10 to 15 per cent. higher than when first installed. This was not 
the case with machines relying on natural ventilation. Hence specifying 
I.E.C. rating would not in all cases establish a standard of quality either 
¿s regards temperature or life, unless accompanied by some proviso 
that the temperature limits should not be exceeded when the machine 
was tested after a certain period of running under actual service con- 
ditions. Such an arrangement would, of course, be commercially out 
of the question, end it would therefore be very desirable if the I.E.C. 
‘Could see its way clearly to define tv pes of machines. The standardiza- 
tion rules of the B. E.A.M.A. did not ditferentiate between enclosed 
ventilated machines with natural ventilation and enclosed ventilating 
machines with ventilation induced by means of a fan on the revolving 
shaft, but he certainly thought that in the interests of the buver, and also 
from the point of view of placing all manufacturers, of whatever nation- 
ality, upon an equal footing. it was most desirable that machines with 
natural ventilation should not be placed in the same category as machines 
with fan ventilation. He sincerely hoped that the I.E.C. would give the 
subject of the definition of types of electrical machines its earnest 
consideration. 

Mr. C. T. Sress said. with regard to the method by which temperatures 

of electrica! apparatus were to be measured, he thought that it was very 
much to be desired that some definite rule be fixed, standardizing thc 
exact method of measuring the temperature rise of various parts of such 
machines, Unless this was done the manufacturer who based his 
guarantee on a temperature rise by the increase in resistance method, 
would be handicapped in comparison with a manufacturer who based his 
guarantee on the temperature rise by thermometer. It was to be hoped 
that, in this stendardization the tendency would be towards the use of 
thermometers for determining temperature rie rather than. by the 
increase in resistance method, es, although the measurement of tempera- 
ture rise could usually be more accurately determined by the resistance 
method, nevertheless, thermometric readings were invariably preferred 
by customers, owing to direct reading being obtained without the need 
-of any calculations and due to their simplicity. Under the table giving 
the limits of observable temperature adopted by the International 
Electro-technical. Commission, September, 1913, it would be seen that 
-commutators and sliprings were bracketed together with a final per- 
missible temperature of 907°C. The mechanical construction of slip rings 
usually took the form of a bronze ring shrunk on to a mica-insulated cast- 
iron hub. With such construction. a very high temperature was possible 
without fear of the rings becoming affected, whereas, with commutators 
-of the usual construction it was extremely difficult to obtain anything like 
equal expansion of all parts, with the result that a high temperature rise 
on commutators was to be deprécated, as trouble might then be expected 
with high bars, loosening, &c. The I.E.C. rules, as described by Mr. 
Everest in the Paper, although taking care of possible damage to 
-electrical machinery, due to high temperatures, had not made any 
attempt to define rules for sparking limits of direct current machines. 
With direct current machines this was quite as important as the standardi- 
‘zation of safe temperature limits, in fact. there were many cases where 
direct current machines were called upon to give a very heavy output for 
such short periods that the temperature rise did not enter into the 
calculations, the limits being sparkless commutation and mechanical 
strength. 

Mr. N. B. Rosier conside:ed that the rating of machines should be no 
higher in the future than at present. If the I.E.C. ultimately adopted 
40°C. as the ambient temperature, the rating of machines would be 
considerably higher than at present. His objection to the higher rating 
-was chiefly that a very large percentage of motors used for industrial 
purposes drove line shafting to which additional machines were frequently 
added. If the motors used for these purposes were rated higher, there 
would not be the same margin of power as at present. Of course it 
might be argued that this could and should be guarded against by 
installing a motor of liberal capacity for the work it had to do, but 
speaking from considerable experience he maintained that this course 
was not generally adopted, unless the purchaser had had expert advice. 
In any case the chief requircment of a motor was that it should prove 
reliable in service, and this was more likely to happen if the machine was 
rated under rather than up to its maximum safe limit. It was satis- 
factory to note that the present unsatisfactory condition of affairs as 
to overload, and the illogical permissible difference in temperature rise 
between protected and totally enclosed. motors would disappear under 
the proposed new rating. With regard to the table of limits of tempera- 
ture for various parts of machines adopted by the LE.C., it seemed to 
him very undesirable that the figure for bearings should be as high as 
80°C. It might not matter for large mschines which were under constant 
surveillance, although even here he thought it too high. It was in the 
.case of motors which were installed in out-of-the-way positions, or where 
an inspection was made at only infrequent intervals, that such a high 
limit as 80°C. was so undesirable. 

Mr. W. J. LankE said it was of the utmost importance that an inter- 
national agreement should be arrived at in connection with standardiza- 
stion in the interests of the development of the electrical industry through- 


— me 


out the world, as well as of foreign business in the countries, which did not 
produce their own electrical machinery and apparatus. [n these latter 
countries we had for some considerable time been at a serious dis- 
advantage with German competitors, due to the adoption in this country 
of a more conservative basis of rating. But the work of the I.E.C. would 
prove abortive unless each country represented on it took the requisite 
steps to ensure that the recognised authorities in that country, controlling 
the standards of the industry, co-operated with the I.E.C. by changing. 
where necessary, the recognised standards of the country to those formu- 
lated by the I.E.C., and to which their representatives had subscribed. 
For the United Kingdom this authority would presumably be the 
Engincering Standards Committee. It was interesting to note that in 
America the Institute of Electrical Engineers had already drafted a 
comprehensive series of rules, in which had been incorporated the 
standards formulated by the LE.C.. so far as these had been established 
by international agreement. It was fortunate that the I.E.C. were 
unable to reach an agreement on what had been termed the " ambient 
temperature," or temperature of the surrounding air. and Mr. Everest 
rightlv pointed out in the last sentence of his Paper that on this question 
rested the whole problem of International Standarcization in the rating 
of electrical machinery. "There wes no doubt that the attitude of the 
British and American delegates was correct in supporting such a limit 
for the ambient temperature as would ensure, under the conditions of 
climate considered, that the maximum limits of temperature mentioned 
in the table were never exceeded during any period of the working time, 
and this was the only logical attitude, in view of the fact that the limits 
mentioned were the maximum. As for temperate climates, the limits 
of ambient tem perature should be equal to the maximum recorded during 
any season of the year, which was given as 40°C. It was to be hoped 
that at the next mecting of the I.E.C. this limit would be agreed upon, the 
arguments in its favour being irrefutable. A reference had been made to 
what in America was described as the " hot spot " of machines and 
apparatus, but it seemed both unnecessary and undesirable to take this 
into consideration in ordinary commercial practice. particularly as the 
]. E.C. had definitely stated that the difference in temperature between 
the “ hot spot " and the temperature of those parts of machines or 
apparatus which were readily observable, had already been taken into 
account in determining the limits of temperature of the various materials, 
which they had adopted. This difference could obviously only be 
determined. by investigation under research conditions, and it was far 
preferable that the standards which were to govern the commercial 
development of the industry should be formulated in such a manner that 
the tests for determining compliance with the standards might be readily 
applied under ordinary manufacturing conditions. With regard to the 
question of rating. if 40°C. was adopted for temperate zones, there would 
arise the difficulty of the rating of machines exported to tropical zones. 
It must be borne in mind that standards of the character it was proposed 
to set up applied equally to small machines as to large machines, and 
whereas large machines were almost invariably specially designed and 
built for the conditions under which they were required to work, in the 
case of small machines manufactured in quantities this was not possible. 
It seemed evident that in every case the ambient temperature of the 
locality, in which the machines were to be used must be taken into 
consideration, and the machines re-rated accordingly, by the manu- 
facturer supplving them, as obviously the user was quite unable to assume 
the responsibility of re-rating these machines to suit his local conditions, 
if they were supplied on a basis of rating determined by the ambient 
temperature for temperate zones. 

Dr. M. Kaun said that, as Mr. Everest had pointed out, two questions 
had arisen in connection with the standardization of temperatures on 
electrical machinery. First, the maximum temperature limits—these 
had been agreed upon by the International Standardization Committee, 
and need not be further discussed. Secondly, the question of temperature 
rise, which was one of the principal points to be considered in the rating 
of electrical machinery. No agreement had been reached upon this 
point, and it was an excellent idea to have a free discussion about this 
question. The electrical motor was now practically without com petition 
for ordinary commercial drives, so that the question of rating could be 
settled by the representatives of the electrical industry without regard to 
competition from outside. The question of rating could be settled 
entirely on the basis of what was best for the electrical community, and 
there could not be any doubt that a conservative rating was to the best 
advantage of all concerned. The user of electrical machinery required 
above all reliability, and the maker of electrical machinery had the 
greatest interest to supply a thoroughly reliable article, as only so could 
he establish for himself and for the whole industry the reputation which 
was required, to carry on a business successfully. One breakdown did 
the manufacturer himself and the whole industry more harm than 25 
satisfactory machines could make good. From the above it was clear 
that a conservative rating was most desirable, and if evervbody adopted 
this rating the only consequence would be that the price of electrical 
machinery would be kept at a certain standard, which could only be to the 
advantage of everybody concerned, including the buyer, as the latter 
received a satisfactory article which would cost him in the end in up-keep 
and repairs less than a machine which had been rated too high. There 
was no question that machines sometimes had to run in temperatures of 
40 C, It had been said that this condition did not prevail very frequently, 
and one had. of course, to agree that this was correct. He would. 
however, prefer the fixing of the temperature to be high as some sort of a 
safety factor. Usually machines would run in temperatures of about 
25 C. and the difference of 15°C. could be taken asa certain safety factor. 
These safety factors were always allowed for in engineering, àánd he did 
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not see any reason why in the settlement of such an important question 
for the whole industry, a safety factor should not be taken into con- 
sideration. In cases of generators it was usually known what maxinum 
load they had to carry, ?.e., the maximum load the driving prime mover 
could give. In the case of motors, however, this factor was more often 
than not, not known either to the user of the motor or to the manu- 
facturer. In addition motors were often subjected to overloads. It 
might obviously be said that this should all be allowed for when ordering 
a machine, but it was quite certain that it would be im possible to persuade 
a customer, who had been used up to now to buy 20 n.r. motor, and to get 
a certain load out of it and have something in hand for contingencies, 
that in future he would have to specify a maximum load, with a certain 
margin above the normal load. In other words if he wanted a 20 H.r. 
motor he would have to buy a 25 H.P. motor. This could all be obviated 
if the rating of the motor was settled in such a way that in case the rating 
allowed was exceeded by a reasonable limit, no harm would be done to 
the machinery installed. It could, of course, be said that it would not be 
necessary to settle this question of temperature rise at all, and the 
temperature of the surrounding atmosphere could be stated in every 
case. This had as a matter of fact been done to a certain extent by the 
decision temporarily arrived at at the latest meeting of the International 
Standard Committee, but this solution was most unsatisfactory, as it 
was essential for the manufacturer to standardise. 

Mr. H. M. HoBART in a written communication said that in the draft 
of the A.I.E.E. Standardisation Rules, pending revision. the plan had 
been followed of adhering to the I.E.C. rules to the extent to which the 
latter had now been completed, and to incorporate their spirit in dealing 
with the classes of machines, and the various features for which they did 
not yet provide. The preliminary A.LE.E. draft divided rotating 
machinery into two groups relating, relatively, to machines for pressures 
up to and including 4,000 volts, and to those for pressures above 4,000, 
and not exceeding 14,000 volts. For these two classes. it was assumed 
that the internal drop in temperature would be respectively 10°C. and 
20°C. That is to say, it was assumed that there would be places in these 
machines where the insulation would be subjected to temperatures exceed. 
ing by 10°C. and 20°C. respectively, the highest temperature which could 
be observed with the methods of measurement recognised in the rules. 
For stationary transformers, the internal drop in temperature was 
assumed to be 10°C., irrespective of the pressure for which the transformer 
was wound. The construction of modern transformers was on such 
lines that the internal drop in temperature was no greater in a 1.000-volt 
transformer than in a low-pressure transformer. In fact, if anything, the 
small low-pressure transformers were of such compact construction as to 
lead to the liability of greater internal temperature rises than would 
occur in large extra-high pressure transformers. However, the value of 
10°C. for the internal drop in temperature might be deemed entirely 
appropriate for all transformers. If we were to confine to mercury- 
thermometer measurements, the methods by which the observable 
temperature should be obtained, these assumed internal drops would 
often be inadequate. But it was proposed to encourage the use of much 
more searching methods of arriving at the obscrvable temperature, such 
as by the measurement of the resistance of the windings, or even by the 
use of embedded search coils, or thermo-couples. In the preliminary 
draft for the A.L. E. E. Rules, the I.E.C. values for the highest permissible 
limits of observable temperature had been adopted. It had, however, 
been considered desirable to draw attention to the values of the hot-spot 
temperature, and it was proposed that the A.I. E. E. Rules should contain 
columns of values of these hot-spot temperatures in addition to the 
corresponding values of the highest permissible observable temperature. 
The values which had been internationally adopted for the highest 
observable temperatures represented, approved. practice for continuous 
running. if associated with such provisions as would ensure that they are 
never exceeded. A very small exception to this sweeping gencralisation 
was made. This exception related to the rule that the duration of a 
test of a machine for continuous service should be prolonged until the 
tem perature of the machine, and that of the cooling air, did not increase 
by more than I deg. per hour. The temperature rise at this stage of the 
test should be taken as the observable temperature rise corresponding to 
continuous operation. AS a consequence of this rule, the so-called highest 
observable temperature would, in reality, be exceeded by from 1 deg. to 
2 deg., according to the size and ty pe of the machine. This excess might 
be reasonably considered. as covered. by. the values. allocated to the 
internal temperature drop. While these were taken as nominelly 10 deg. 
and 20 deg. respectively, one or two degrees out of this 10 deg. or 20deg, 
might be considered as reserved for meeting the above rule, the remaining 
8 deg. or 9 dej. on the one hand, or 18 deg. or 19 deg. on the other hand, 
corresponding to the actual difference between the hot-spot temperature 
and the observable temperature. This expression of approved practice 
as regards the limits of observable temperature, requircd to be accom 
pamicd by international agreement in the matter of an ambient tempera- 
ture of reference. in order to secure the commercial adsantozes of an 
internationalrating. Forthe AT. E. E. Rules, the prospective international 
ambient temperature of reference of 40 deg. was adopted. Data. of 
shade temperatures from all over the temperate zone afforded ample 
evidence that no lower value could be adopted consistently with the 
international recommendation that the standardized limits of observable 
temperature should never be exceeded. "This. recommendation was 
not only international, but it had already been incorporated in paragraph 
18 of the new standardising rules of the Verband Deutscher. Elektro- 
techniker. In these V.D. E. rules the ambient temperature was taken as 
95°C., but this was coupled with the statement that 35°C. should never be 


exceeded, Since the approved observable temperature ri-cs set forth in 
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the V.D.E. rules were values which, when added to 35°C., give the 
highest permissible observable tem peratures, it was clear that when the 
ambient temperature was greater than 35°C. the highest observable 
temperature would be exceeded by anequal amount. Shade temperatures 
approaching and exceeding 35 *€. were so common in all parts of the 
temperate zones that there was no escape from the conclusion that in the 
neighbourhood of electrical machinery, the ambient temperature was 
frequently between 35°C. and 40°C. To declare it to be 35°C. was 
futile if (as was the case) it actually attained to values several degrees 
greater, since this would occasion the temperatures corresponding to 
approved practice at times to have been exceeded by several degrees, 
which conflicted with the international agreement that the approved 
observable temperatures were to be considered as values which should 
never be exceeded. 


ELECTRIC ELEVATOR PLANT OF WOOLWORTH 
BUILDING, NEW YORK.* 


The recently completed Woolworth skyscraper in New York, witlr 
its 55 floors, besides being interesting from the point of view of 
its record height, contains much electrical equipment, the out- 
standing feature of which is the electrically operated lifts. The 
building has a total height of over 700 ft., and each floor i 
served by 28 different elevators in various groups. The greatest 
travel of one elevator is 689 ft. from the first to the fifty-first floor; 
beyond this level a shuttle elevator runs another 47 ft. Below the 
first floor a ** sidewalk " lift descends to the sub-basement 39ft. The 
speed of running is 700 ft. per minute, this being the first case where 
speeds of over 600 ft. per minute have been used in elevator service. 
It being necessary for the upper stories of the building to be served 
by through elevators, running from the bottom to the top without 
change of cars, consequently some of the elevators in this building 
have an extremely high rise. The accompanying table gives the 
number and rise of the various elevators. It shows a total of 28 
elevators besides one sidewalk lift. 


Number and Rise of Elevators. 


"EE d Edi ED EN ones 
| Runs. 
Main vroup, No. —————— Rise, 
(From floor To floor . feet 
Iib D E susce E Pitsi. Pwelith, — 145 
4. 5.6, 7, 9. 10, 15, 16, 18, 19, 20. 21; Basement. ‘Twenty-seventh 3x 
8.11. "aM Sub. basement Twenty seventh 312 
DEL M P cra DR PEE Basement. Fort y first. 530 
EEE E abel e orate dh ear eed First. Fort y-sixth. 606 
poo ELS MTM EE | First. Fifty-first. 689 
Service elevators : 25, 26 ............ | Basement. ; Twenty-eighth. 319 
Shuttle elevator : 27........... s. Fifty-first. ; Fifty-fourth. , 4T 
Bank elevator: 28 ................... Basement. ! Third. | 96 
Sidewalk lift : 29...................... Sub-basement! First. | 39 
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From the table it is apparent that there is a wide variation in the 
travel of the elevators. On account of this difference in the rise, the 
writer became convinced that special means would be required to 
maintain a reasonably uniform schedule for the various groups of 
elevators and designed a despatcher's system for starting and con- 
trolling the elevatórs similar to that used in railway work, which 
system will be described briefly a little later. 

The type of elevator used is that known as the gearless one-to-one 
electric traction type. The winding machine is located on beams 
placed at the top of the hatchway. One end of each hoisting rope 8 
attached tothe counterweight and the other end attached to the car. 
The driving torque is obtained from a motor, the armature of which 
is mounted on a shaft which carries the driving sheave. The ropes 
pass over this sheave, around an idler sheave placed underneath the 
driving sheave, back again over the driving sheave, and thence to the 
counterweight, the object of the idler being to obtain an additional 
half turn of the hoisting ropes around the driving sheave, so as to 
obtain additional tractive force, as one-half wrap would not affor 
sufficient. torque. The coefficient of traction obtained by this 
method of drive is approximately two. In other words, approxi- 
mately twice the weight of the counterweight can be elevated without 
slip at the driving sheave. On the armature shaft is mounted a 
large brake pulley, enclosed with a pair of powerful spring-actuate 
electrically released brake-shocs. The brake-shoes always grip the 
brake pulley unless current is applied to the armature, in which case 
the brake magnets cause the brakeshoes to release, thereby allowing 
the motor to drive the traction sheave. In case of failure of current 
from any cause, the brake therefore operates to stop the car. he 
direct application of the torque from the motor to the driving sheave 

M eee 


* Abstract of an article in the “ Electrical World.” 
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the maximum air pressure that would be obtained in case of the car 


I a 1 . | : 
"results in an elevator of the highest efficiency as well as great sim- 
falling from the top. The clearance between the car and the air 
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Rest herr ‘plicity. While the motor runs at a very low speed (the maximum 

dtp. ‘speed being approximately 68 revs. per min.), it is especially de- | cushion has been made as small as practicable, so as to prevent too 

all gts: ‘signed for the purpose and its efficiency is very high. The elevators | great an escape of air between the sides of the car and the hatchway. 

Mb are of the Otis type. If one of the high-rise elevators should fall from the top of the tower. 

Aj . The tractive effort being obtained by means of the counterweight | it would attain a speed of approximately 140 miles an hour at the 
s at one end of the ropes and the weight of the car at the other end, | time it reached the top of the air cushion. 

— "when the counterweight is at the bottom of the shaft resting on the As already stated, the differences in the heights of rise of the 

"m ` buffer and the car is at the top, it is apparent that the weight of tho | various cars and the grouping of the elevators necessitated special 
the ar “counterbalance is removed from the driving ropes. and the driving | means for starting and controlling the elevators. To accomplish 
sabio. ‘sheave would slip through the driving ropes and the car could not be | these results the writer designed a special despatching system 

which will be used in this building for the first time. The 


usual method of controlling elevators is to place at the ground floor a 
starter who signals the operator and starts each car on its trip. 
Ordinarily this atarter has no further control over the car until it 
reaches the ground floor again. In some cases in the past the 
writer made telephone connection to the various cars, sometimes 
from the starter's position at the ground floor, and sometimes from 
the engine room, and also used lamp annunciators showing the posi- 
Neither of these systems went far enough, and in 


-driven into the overhead work. 
In other words, neither the car nor the counterweight can go more 


‘than a short distance beyond the limits of travel, because the trac- 
WORT ' tive force decreases or disappears entirely. A ball governor is placed 
Ls . . 

overhead, driven by a sheave, round which a governor rope passes ; 

this governor rope is attached to a second rope passing around a drum 

underneath the car. As the elevator car travels the governor rope 

travels with it, driving the governor sheave ; in case the car speed 


(ps 

m. exceeds 800 ft. per minute, the balls are raised by centrifugal force | tion of the cars. 

nt to a point at which two jaws are operated to grip the governor rope, | the Woolworth Building the starting and signalling of the cars will be 

H this, being stopped, drives a drum on the safety plank underneath the | entirely in the hands of a despatcher instead of a starter. Tho 

T car. The inside of the hub on this drum is threaded, and engages | despatcher's system is located on the second floor overlooking the 

hs with two shafts with right and left-hand screw threads. The con- | main group of elevators. Near the despatcher's desk is placed a 

P tinued rotation of the drum drives these shafts outward, the outer | lamp indicator, each lamp corresponding to one floor for each of the 
elevators within its limits of travel. As an elevator passes a floor a 


end of each being equipped with a wedge which tends to press two 
very heavy jaws against the guide rails. This device is very seldom 
called into operation because a number of electric governing and 
controlling devices which act automatically tend to prevent the car 
from overspeeding and thereby avoid the necessity of the governor 
going into operation. | 
An oil buffer is installed at the bottom of the shaft, so that in case 
the car should go beyond the limits of travel it would bring the car to 
rest without injury to the passengers. This device consists of a 
f large cylinder containing a second inner cylinder. In this latter is 
placed a small piston connecting with a piston rod, at the upper end 
of which is attached a rubber buffer. The cylinder is practically 
i filled with oil and a spring holds the piston and piston rod at the 
upper end of the cylinder. "The inside cylinder js perforated and has 
large holes at the top and smaller holes at the bottom. As the 
» striking plate under the car hits the buffer the oil is driven from the 
inner cylinder into the outer cylinder, and as the piston travels 
further down, the holes becoming smaller, the continued retarding 
force brings the car quickly but gradually to rest. The buffers in 
the high-rise cars in this building have a stroke of 5-0 ft. The writer 
made tests on the elevators, running the car into the buffer at a 
speed of nearly 1,000 ft. per minute, and found the stop perfectly 
safe and, in fact, not unpleasant. At the bottom and top of the 
hatchway provision is made for a series of limit switches which 
automatically perform the series of operations for stopping the car 
And bring it to rest in the event of the operator failing to do so. 
A small knife switch, known as the safety switch, is installed in each 
car to open a potential switch and put in operation both the elec- 
trical and the mechanical braking devices. On the governor at the 
top of the hatchway are mounted two switches, the first of which 
strengthens the field of the motor and reduces the speed in case the 
car tends to over-speed, and the second of which opens the circuit 
and applies the electrical and mechanical brakes. In case the cur- 
rent should fail, or in case the voltage across the line should increase 
by more than 20 per cent. above the normal, the main circuit would 
be opened and all the emergency stopping devices would be put in 
operation to prevent the fall of the car. The car is equipped with an 
emergency lever which the operator can use to apply the jaws under 
the car against the guide rails, independently of the automatic 
governor. The operator can, by working this lever back and forth 
four or five times, apply the undercar safety device and bring the car 
quickly to rest. In order to guard against the most frequent cause 
of elevator accidents—namely, those known as hatchway accidents— 
the writer specified an equipment of door contact devices so arranged 
that the operating circuit would not be closed when any of the hatch- 
way doors were open. A very large percentage of accidents are 
caused through carelessness of the operator, and sometimes through 
carelessness on the part of the passenger in getting on or off the car. 
These accidents have become so common that bills are now pending 
in the Legislature in New York to compel owners to provide a device 
which will prevent the car from moving until the door is closed. In 
addition to the above safety devices air cushions are installed in all 
of the elevators. "These air cushions consist of a wall surrounding 
the lower portion of each hatchway, extending upward for approxi- 
mately 20 per cent. of the rise of the elevator. "These walls are very 
substantially and heavily built of steel and concrete, and the hatch- 
way doors within the zone of the air cushion are built to withstand 


lamp on the indicator is momentarily lighted, corresponding to that 
particular elevator and the floor passed. By glancing at this indi- 
cator the despatcher knows immediately the location of each cle- 
vator. He also knows when an elevator stops at any given floor and 
for what length of time. Furthermore, the indicator shows him 
whether the elevators are keeping in proper step—that is, whether 
they are the proper distance apart and maintaining their predeter- 
mined schedule. In case an clevator gets behind the schedule, he 
can send a signal to the operator to skip a certain number of floors 
and thereby " catch up " to his schedule. On the despatcher's desk 
are also mounted a number of double-push switches which he uses to 
cut out or transfer the signal on any car, so that when an operator 
falls behind his schedule he would not receive a signal to stop, and it 
would be transferred to the next car. For the purposes of signalling 
the despateher has located on his desk a push-button connecting 
with a buzzer in cach car, and also a telephone switchboard connect- 
ing with megaphones in the car, by means of which he may communi- 
cate orders to the operators, in addition to the code of buzzer signals. 
In case of necessity the operator in the car may also communicate by 
means of a separate telephone with the despatcher. 

In usual systems, when a car drops behind its schedule it retards 
all other cars following, because they lag behind in order to have 
the first car reach the ground floor ahead of them. With the 
system used in the Woolworth Building, if a car falls behind it is 
forced to catch up with the schedule by the despatcher directing it 
to proceed: to the ground floor, thereby distributing the passeagers 
among the cars following. In this way the operators are forced to 
use every effort to have the cars maintain the predetermined schedule, 
instead of permitting them to lag behind. It is a matter of common 
observation that an operator will frequently stop his car at a floor 
and wait until the car preceding gets ahead of him by four or five 
floors. By unnecessarily stopping in this manner additional clec- 
trical energy is consumed, and the number of cars leaving the ground 
floor in a given time is decreased, the elevator service being thercfore 
correspondingly reduced. 

Near the despatcher's desk is also placed an automatic starting 
device which sends a signal to all of the cars at both the bottom and 
top of the hatchway. This timing device can be arranged so as to 
send a signal every 20 seconds, 30 seconds, or at any other interval 
desired. "The despatcher may also cut this timing device out of 
service for any particular car or group of cars and send the signal 
himself. A system of signals has been provided for use at night for 
two of the high-rise elevators. The above despatcher's system has 
been worked out very completely, and it is believed will increase the 
efficiency of the elevator service very materially and will bring about 
a marked change in the method of operation of elevators in tall office 
buildings. | 

The electrical energy for the building is derived from a generating 
plant located in the sub-basement. The total rating of the plant is 
1,500 kw., consisting of two 500 kw. units, one 300 kw. unit and one 
200 kw. unit. The engines are all of the tandem compound non- 
condensing type, having relfising Corliss valve gear, designed to 
operate at steam pressure of 150 lb., with practically no back 
pressure, and run at 100 revs. per min. The generators are 
wound for a potentialJof 250 volts, and three balancer units are pro- 
vided for the three-wire system. Each of two of these balancer scts 
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. 1s designed for a total out-of-balance of 30kw.,and the third set for 
10 kw. The lighting system of the building is the three-wire 125-250- 
volt, and the motor service is the two-wire 250-volt type. The 
total number of points installed in the building is in the neighbour- 
hood of 12,000, and the installed lighting load is approximately 
450 kw. The offices are lighted principally with reflector units, the 
sizes of the lamps varying from 25 watts to 60 watts. Including the 
elevator motors, the installed motor load is over 1,400 kw. 


THE HUNT CASCADE INDUCTION MOTOR. 
BY F. M. DENTON. 


Summary.—The general theory of the Hunt motor is first given. The 
choice of the number of poles is then considered and the mode of winding. 


In his Paper on the Hunt cascade motor, read on June 25th, 
1910, before the Association of Mining Electrica! Engineers, Mr. 
Williams-Ellis stated that his subject had been chosen owing 
to the large number of requests for further information with 
regard to the single-winding cascade induction motor. His 
Paper contained much of interest as regards the field of apph- 
cation of the motor and its working characteristics, but very 
little explanation of the principle of its action and the method 
of winding. In fact, the motor still remains, to many of those 
interested in it, almost as great a mystery now as it was when it 
first made its appearance. 

It is hoped that the remarks which follow, whilst not pre- 
tending to discuss the theory of the motor's characteristics, 
may serve to clear up the mystery of its action and to explain 
in a general way the method of winding. 

The ordinary cascade method of connection of three-phase 
induction motors is very old, oné of the most notable examples 
of its application occurring upon the locomotives of the 
Valtellina Railroad. In this system two three-phase induction 
motors are coupled together, the stator of the first motor 
drawing current from the line whilst that of the second motor 
takes its current from the rotor of the first. The rotor of the 
second motor being short-circuited, the set runs at a speed 
which is lower than the synchronous speed of either machine. 
If, for instance, the two coupled machines have each four 
poles, the speed of the set will, neglecting slip, be eight-pole 
speed. If the one is an eight-pole and the other a four-pole 
motor, the set will run at 12-pole speed. In general, if p, and 
p, be the numbers of poles of the two coupled motors, cascade 
speed will be that corresponding to p, plus p. poles. This is 
almost obvious, for if the speed were less than this the fre- 
quency of slip of the first motor would be correspondingly 
greater, and so the second motor, taking its supply from the 
rotor of the first, would tend to speed up, whilst 1f the speed of 
the set were greater the second motor would produce a retard- 
ing torque. 

In this ordinary cascade connection the starting resistance is 
put across slip-rings upon the second rotor. By the simple 
expedient, however, of winding the second motor so that its 
rotor becomes the primary and its stator the secondary, the 
use of slip-rings is avoided, the starting resistance being joined 
across the terminals of the second stator. The idea of further 
simplifying the set by putting the two stator windings upon 
one core and the two rotor windings also upon a single core, 
was tried in 1901 by Dr. 8. P. Thompson, whilst the final and 
most remarkable simplification is that brought out by Mr. 
L.J. Hunt in 1907. This consists in the use of a single winding 
upon the stator as also upon the rotor, with the advantages of 
a saving in copper, a reduction in copper loss and, on account 
of the lower self-induction of the windings, an improvement in 
power factor. 

As regards the stator, the problem was to make a winding 
which, whilst serving for the p, pole primary, should serve also 
as a p, pole secondary. In considering the nature of this 
problem it will be well to speak first of the special case in 
which p, is four poles and p, two poles. Let Fig. ] represent 
one phase of a four-pole three-phase winding, I, indicating the 
beginning and I, the end of this phase. Means must be found 
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of making this four-pole winding serve as the secondary of & 
two-pole system. With regard to a two-pole rotating field, 
it is obvious that opposite bars would produce opposing 
E.M.F.s. and that even if the points I, and I, were joined no 
current would flow. If, however, the point P were joined to 
Is, and also te I,, the two-pole field would be able to set up 
currents in the winding. To join these points directly would, 
however, short-circuit the supply line. It might be suggested 
to put two windings in parailel as shown in Fig. 2, joining them 
at P, so as to provide an indirect connection between I, and I, 
and P. This, whilst satisfactory as a four-pole winding, will 
not allow the passage of the two-pole current because the two- 
pole field will induce E.M.F.s in the second winding just as in 
the first. If a second parallel winding is to be used it must be 
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so arranged that the two-pole E.M.F.s produced in it do not 
oppose each other, whilst with reference to the four-pole 
system, the winding must remain equivalent to Fig. 2. — 

In dealing with the phase relationship of the E.M.F.s in the 
bars it must be remembered that bars separated by 180 deg. 
with reference to the four-pole system are separated by only 
90 deg. with reference to the two-pole system. If the outer 
of the two parallel windings in Fig. 2 were shifted 180 deg. the 
E.M.F.s in it would all be reversed (for the bars which were 
previously under south would now be under north poles), and 
now, in order that it should work in parallel with the first 
winding, it would have to be reversed—that is to say, joined, 
I, to I’, and I, to I,’. This has been done, and is shown m 
Fig. 3. The windings of Figs. 2 and 3 are now equivalent as 
regards the four-pole system. As regards the two-pole system, 
the second winding has, however, been shifted forward, not 
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180 deg., but only 90 deg., and has then been reversed, its 


E.M.F. vector remaining still 90 deg. out of phase with t5 
first position. It follows then that the E.M.K.s in I,P and 
I,P will not be in opposition to those in I’,P’ and I’.P’, but 
will have considerable resultants, setting up currents in all the 
sections of the windings. i 

_ Thus, by the simple device of using two four-pole windings 
in parallel, the second shifted forward 180 deg. with regard to 
the first and reversed, and joining the mid-points of these . 
windings, a four-pole system has been provided which acté 
towards a two-pole field like a squirrel-cage rotor. With 
regard to the four-pole field, the two parallel windings 8€ 
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equivalent one to the other, and corresponding points being at 
the same potential no effect is produced by the connection PP’. 
The principle here demonstrated for the special case of a 
four-pole two-pole system may be applied to any pair of 
systems in which the numbers ef poles are unlike. Two wind- 
ings are put in parallel, so that regarded from the point of view 
of the higher number of poles they are equivalent, the one 
having been shifted forward by 180 deg. with respect to the 
other and then reversed. Any desired number of correspond- 
ing points upon the two windings may now be joined either 
directly or through regulating resistances. This will in no way 
affect the winding from the point of view of the higher number 
of poles, whereas from the point of view of the lower number of 
poles bbs. currents may be set up. 
It has just been said that points may be found which, 
although at the same potentia] from the point of view of the 
higher number of poles, may be at different potentials as re- 
gards the lower number. It should be noted, however, that 
when dealing with systems having several pairs of poles in each 
set, points may be found which are at the same potential from 
the point of view of either number of poles. Such special 
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pairs of points may be permanently connected, starting or 
regulating resistances being put across other pairs of points. 
Reference may be made to an eight-pole four-pole combination 
as shown in Fig. 4. Here the four-pole field system is shown 
in an eight-pole parallel winding. There is evidently no re- 
sultant E.M.F. either in BP or in BP’, and the points P and P" 
are at the same potential. These points may be permanently 
connected, and the regulating resistances may be put between 
other pairs of points. It is necessary, then, to find a 
Tule by which to determine what pairs of points may be 
permanently connected together. The problem is to discover 
how many armature bars in series must be taken in orderthat 
the resultant E.M.F. due to the lower number of poles shall 
be nil. 

With reference to the higher number of poles, the E.M.F.s 
in successive bars are 180 deg. out of phase. If the bars be 
mumbered as in Fig. 5 it is evident that all the evens are in 
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geries with one another, as are also all the odds (bars to be 
* jn series " must be joined, the “ end " of one to the * begin- 
ning " of the next, and so on). Consecutive odd bars are 
(2 x 180 deg.) out of phase with reference to the higher number 
ef poles p,, and are (p/p; x 2 x 180 deg.) out of phase with 
reference to the lower number of poles p,. To find the re- 
sultant E.M.F. for any number of bars the vector difference 
must be taken between the sum of the E.M.F.s for the even bars 
and that for the odd bars. The vector of total .M.F. for the 
even bars will be (p/p, x 180 deg.) out of phase with the 
vector for the odd bars, and at this angle must be less than 
180 deg., the condition, that the resultant shall be nil is that 


525 


each vector shall be nil. [n other words, the vector diagram 
for the even or for the odd bars must be closed. 

If the total number of bars considered be z, the number of 
even or of odd bars is 2/2, the number z being, of course, even. 
If the angle (p,/p, x 180 deg.) be called 0, the angle between 
consecutive odd or even bars is 20, and in order that the vector 
diagram for either the even or the odd bars shall be closed, the 
condition is that (2/2 x 20) shall be a whole multiple of 360 deg. 
That is to say, 20/360 or (p,/p, x 180/360 xz) shall be a whole 
number, or z shall be an even multiple of 2p;/p.. 

To find, for instance, the points which may be permanently 
connected in a 20-pole 30-pole system we write z — & x (2 x 30/20 
where k is the smallest whole number that will make z an even 
whole number. In this case & will be two and z six, and the 
two parallel windings of the 20-pole 30-pole system may be 
permanently connected after every six bars, that is to sav, at 
four points besides the ends. 

It may be well here to mention a special difficulty that some- 
times arises in the consideration of the flow of currents between 


f | 


Fra, 8. 


corresponding points on the two windings. The remarks of 
the preceding paragraph would indicate that in all cases in 
which the two systems have different numbers of poles, points 
may be found which, whilst they are at the same potential 
regarded from the point of view of the one system of poles, 
will be at different potentials from the point of view of the 
other system. Can this, however, be true for, sav. a six-pol 

two-pole combination * Comparison of Figs. 5 and 7—Fig. 7 
having been derived from Fig. 4 by the removal of two pairs of 
poles—makes it evident that two such systems wil! give, for 
the same revs. per min., the same frequency. If the field 
systems of Figs. 4 and 5 were both rotated at 500 revs. per min. 
the P.D. at the terminals would in each case have a frequency 
of 25 cycles per second. If, now, each system were provided 
with a pair of windings such as spoken of above, corresponding 
points would be at one potential as well for Fig. 7 as for 
Fig. 6. Here apparently is a case in which the remarks of the 
preceding paragraph concerning the flow of currents between 
corresponding points do not apply. Apparentlv also the 
usual rule for finding the frequency of an alternating-current 
generator (~ EP M The explanation 


of the difficulty lies here, that if Fig. 5 represents a six-pole 


fails to apply. 
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system each pole of which gives a sinc wave of flux, the re- 
moval of two pairs of poles produces a two-pole svstem having 
a most extraordinary wave shape of flux. If Fig. 8 represents 
three complete waves of flux due to the six-pole svstem, 
Fig. 9 represents the one complete wave due to the two-pole 
svstem. The effect of this two-pole flux is to produce in the 
winding of Fig. 7 an 84 cycle E.M.F. having no fundamental 
and a very prominent third harmonie (25 cvce). If this 
abnormal two-pole field were replaced by a normal one. giving 
a sine wave of flux, the resultant E.M.F. in the winding would 
be nil, or if two parallel windings were provided ax explained 
the joining of corresponding points would produce circulating 
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currents in accordance with the remarks in the preceding 
paragraph. 

Consideration of this peculiar difficulty is valuable. The 
d'fficultv arises in considering such combinations as six-poie 
and two-po'e. 12-pole and four-pole. 18-pole and six-pole. 
Such systems are said to be mutually inductive, since the one 
svstem augments the other. If a six-po!e two-pole combina- 
tion were used the motor would have a tendency to run at 
Six-pole speed instead of at cascade speed (eight-pole speed). 
It is necessary, therefore, to avoid the use of mutually induc- 
tive combinations. The general expression of the mutually 
Irductive condition is that the quotients formed bv dividing 
tlie numbers of poles in the two svstems bv their H.C.F. are 
ether both odd or both even. In the Hunt cascade mctor this 
coi.dition must be avoided—that is to say, the quotients must 
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he in the one case odd and in the other case even. Fig. 10 
shows that a 12-pole system and a four-pole are mutuallv in- 
ductive, and Fig. 11 a six-pole and a 10-pole. In order to dis- 
cover whether two systems are mutuallv inductive it is neces- 
sary to divide both systems into the same number of groups— 
as many as possible—- and then imagine corresponding groups 
to be superposed. If then the poles which coincide are 
similar the systems are’ mutually inductive. Consideration 
of onc or two special cases will make it clear that to avoid the 
co.ncidencc of like poles the groups shai! contain in the one 
system an odd number of poles and in the other an even num- 
ber. Hence the rule of quotients stated above. The maximum 
number of groups into which both svstems may be divided is 
the H.C.F. of the two numbers of poles, | 

A farcher condition limiting the choice of the numbers of 
poe: cf the two systems in the Hunt cascade motor is that 
there she! be no unbalanced pui! upon the shaft. The two 
sysiem s of poies roce with different speeds, and all possible 
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relative positions are igken up. Eech polar system acting 
alone would produce a balanced condition of pull upon the 
shaft, but if the two svstems interact so as to augment each 
other on the one part of the rotor. and to oppose on the 
diametrical'y opposite part considerable unbalancing may 
occur. A two-pole and a four-pole svstem evidently would 
produce a condition of unbalance at the moment when two 
north poles coincided (Fig. 12). The condition of unbalance 
mav be avoided by so choosing the numbers of poles that the 
polarity along any diameter common to the two systems shall 
be the same for each system. This demands that the numbers 
of pairs of poles in the two systems shall be either both odd or 


both even. There are, in addition, other balanced systems, as, 
for instance, that baving six poles and 12 poles. Fig. 19 
serves to show that such a system produces a balanced pull. 
The condition holding in such cases may be deduced as follows ; 
If the two svstems can be divided up each into the same num- 
ber of similar groups of pairs of poles, all the pairs of corre- 
sponding groups will be alike, and the radial forces due to the: 
interaction of the individual pairs of groups will be all alike, 
Now, the resultant of these radial forces is the pull upon the 
shaft. and since the groups are unifermly spaced around the 
shaft (provided that each system has been divided into at least 
two groups) the resultant radial force is nil. The condition to 
be fulfilled, therefore, is that the numbers of poles in the two 
systems shall be such that each system may be divided into not 
less than two similar groups of pairs of poles. This may be ex- 
pressed by saying that the H.C.F. of the numbers of poles in 
the two systems shall be an even number greater than two. In 
Fig. 13 the two systems have one six and the other 12 poles, 
the one three pairs of poles and the other six pairs. The first 
system may be split into three groups, each having one pair of 
poles and the second into three corresponding groups, each 
having two pairs of poles. The pairs of corresponding groups 
create a balanced system of forces giving no resultant side pull 
upon the shaft. 

There are then three conditions which must be considered in 
choosing the numbers of poles for the Hunt cascade motor :— 

l. The numbers of poles (and, therefore, also the numbers of 
pairs of poles) must be such that when divided by their H.C.F. 
the quotient is in the one case odd and in the other case even. 

2. The numbers of pairs of poles must have a common factor: 
geater than one. 

3. The numbers of pairs of poles must be either both odd or 
both even. | 
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Condition 3 may be omitted altogether. For, if N, M be the 
numbers of pairs of poles and F be their H.C.F., then if N, Mare 
both odd we have either (a) if F is odd, N/F and M/F both odd, 
which is contrary to 1 ; or (b), if F is even, N and M both even, 
which again is contrary to hypothesis. Therefore, the first 
part of 3 is inconsistent with 1, and must be excluded. On the 
other hand, condition 2 includes all systems satisfying the 
second part of 3. Thus 3 may be omitted, and the conditions 
summarised thus: " The numbers of pairs of poles must have a 
H.C.F. greater than one, and when these numbers are divided 
hy their H.C.F. the quotients must be in the one case odd and in 


the other case even.” 


The Rotor Winding.— The rotor winding devised by Mr. 
Hunt is equally as ingenious as that of the stator. To simplify 
the consideration of the problem the special case will be taken | 
in which the numbers of poles are four and eight. The rotor ' 
will be provided with slip-rings, and the winding must be such 
that when these are open the machine runs at 12-pole speed, 
whilst when closed it runs at eight-pole speed. A simple type" 
of ordinary three-phase winding is one in which there is one” 
slot per phase per pole, each slot containing one coil side. Such ^ 
winding for an eight-pole svstem is shown in Fig. 14. This 18 & ^ 
concentrated winding, there being only one slot per phase per 
pole. The coil sides may at once be marked according to their” 
phases 1, 2 and 3, and in order that no confusion shall arise 1n i 
connecting these coil sides to form a three-phase system 1t 18/ 
well to mark each of them “b” or "e," according as the’ 
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beginning or the end of a coil side is at the near end of the 
winding. Referring, for instance, to Fig. 14, a coil side marked 
] is adjacent to one marked 3. "These coil sides are only 60 
electrical degrees apart, although the E.M.F.s in them must be 
reckoned as 120 deg. out of phase. It follows, then, that the 
two coil sides must be reckoned as reversed relatively to each 
other—that is to say, one must be marked “ b" and the other 


[17 


tems, ES 
. Fed 
anced v. 


afola 


2? 


€ 


the three phases of the eight-pole system. The problem is to 
interconnect these in such a way that by the aid of three slip- 
rings the system may become :— 
ues 1. An eight-pole three-phase winding when the s!ip-rings are 
short-circuited. 

2. An eight-pole three-phase winding feeding a four-pole 
three-phase winding when the slip-rings are open. 


Ig phase per pole in the four-pole svstem, as thev will only be 
X separated by: 30 electrical degrees. 


the eight-pole system which is to feed into the four-pole at 
least three bars will be required. The remaining three bars 
have still to be disposed of. The question that at once arises 
Is whether the manner of connection of the bars in the eight- 
pole system will prove suitable for the four-pole. Considering 
two consecutive bars 3, and 2, to be used to form one phase 
of the four-pole system, it is obvious that these must be joined, 
near end of 3, to far end of 2,—that is to say. “e” of 3, to 


Fra. 17. 


Fic. 16. 


"e" of 2,. The connection required for a three-phase eight- 
pole star is also “e” of 3, to “e” of 2,. 1t is, therefore, 
possible to use bars 3, and 2, as already connected for an 
eight-pole system, to form one phase of a four-pole svstem. 
The second: phase of the four-pole system may similarly make 
use of bars 1, and 3, of the eight-pole system, and the third 
phase four-pole mav use bars 2, and le The manner of 
connection thus arrived at is indicated in Fig. 15. As g 
eight-pole system this is incomplete, but its competion is 
obvious. Nine bars only have been disposed of ; the remain- 
ing three muat be placed as in Fig. 16. The central cight-pole 
star must use bars lp. 2, and 3,. ‘The open ends of 1,, 2, 
and 3, goto the three slip-rings. and when these are short- 
circuited a symmetrical eight-pole system is formed, the cur- 
rents in all of whose branches will be the same. When tlie 
slip-rings are open the winding constitutes a centra! eight-pole 
star. having one coi! side per phase per pole, feeding into a 
four-pole delta, having two coil sides per phase per pole, the 
currents in the star limbs being root three times as great as the 
currents in the delta. l | 

Should 1t not at first sight be obvious that the currents in the 
eight-pole system the (slip-rings being closed) are ai wike 
reference may be made to Fig. 16. Here the centre of the 
svstem is shown as a circle instead of a dot, and the short- 
circuiting of the three outer phases is shown also by a circle. 
If, now, this figure be re-drawn, making the small circle large and 
the large one small, the result as regards interconnection of 
phases is identical with Fig. 16. In other words, the method 
of connection in Fig. 16 ts a svinmetrical oae, and the currents 


We thus have 12 bars (coil sides), four belonging to each of 


| First, let it be noted that an angle of 60 electrical degrees in|. 
ES the eight-pole system’ counts as 30 deg. in the four-pole.: 
Hence two consecutive bars may quite successfully be used per 


Using, then, two bars per 
phase for the four-pole svstem, six bars will be required. For 
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in all the phases must. be. the same. "Fig. 17 is- inkended- to 
illustrate the same idea. Ifa triangle EFG be cut out of paper 
and lines he drawn upon it as shown, it may be doubled along 
AB, BC and CA, so as to form an equilateral pyramid. Each 
face of this pyramid contains phases 1, 2 and 3 in the. same 
cyclic order, and each contains the same number and arrange- : 
ment of bars. Hence the current distribution must be the: 
same for each face. | aoe 

. Turning now from the special case ot the eight-pole four-pole- 
system, to the general case, it is seen that the same’ method of. 
connection may be followed, Fig. 16 being quite general. The, 
obvious point of difference between the various systems is the, 
degree of distribution of the winding corresponding to the: 


lower number of poles. If the higher and lower number of 
poles are respectively p, and p, it follows that the 60 deg. 
spacing of the coil sides as referred to p, poles becomes. 
(po/p, x 60 deg.) as referred to p, poles. In practice the 
difference between p, and p, is not very great. For small 
numbers of poles, therefore, p,/p, may be of the order of }; 
whilst for large numbers it may be of the order of 3. For these 
latter cases the coil sides for the lower number of poies‘ ard 
rather widely distributed. ND ees 

Fig. 18 is a wiring diagram for an eight-pole four-po'e motor. 
It is represented as having two coil sides per slot, the condition 
usual in practice. This provides two in parallel of the sys- 
tems shown in Fig. 16. If the thin lines EF and GH of Fig. 18 
be omitted the figure shows the two parallel windings just spoken: 
of. the full dots and thick lines representing the onc winding, 
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the open dots and thin lines the other. Diagrammatically this, 
is shown by the full lines in Fig. 19. The two parallei windings 
are exactly alike, the centre point (the central ring in Fig. 18): 
being the only point common to the two windings inside the- 
machine. In practice the long connectors HE and GF may be: 
omitted, and instead the short ones EF and GH used. ‘This 
provides a further inter-connection between the two windings, , 
but in no wise alters the distribution of current.. Diagram: 
matically, this is shown by breaking the lines 1, and 1% at 

and K’ respectively and putting in the connectors shown by’ 


dotted lines in Fig. 19. 
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WORKING EXPERIENCES OF ELECTRIC TRACTION 
IN THE SIMPLON TUNNEL.* 


BY BRUNO KILCHENMANN. 


Electric locomotives have now been working in the Simplon tunnel 
for seven years, and some of the working difficulties which have been 
encountered and overcome may be of interest. The power stations 
at Brigue and Iselle have rather a makeshift character, inasmuch as 
.& good deal of the hydraulic machinery was actually used in con- 
nection with the construction of the tunnel itself. In Brigue there 
is a 3,300-volt 12-pole three-phase generator, giving 1,200 m.P. at 
160 revs. per min., connected to two Pelton wheels working under a 
water pressure of 4 kg. per square centimetre. At Iselle there is a 
two-pole turbo-generator, giving 1,500 H.P., similarly connected to 
two hydraulic turbines, working under a pressure of 12 kg. per square 
centimetre at 960 revs. per min. The line is only 22 km. long, and 
very considerable variations of load on such a short line are liable to 
cause unpleasant shocks to the macbinery and piping. Various 
devices have been adopted for regulating the outflow of the water, 
but they cannot be considered altogether satisfactory. A better 
arrangement consists in large water-resistances, which are capable 
oi absorbing 1,000 kw. if no train happens to be on the line, the 
plates being more or less immersed according to the state of the load ; 
but considerable adjustments have to be made to the platee according 
to the time of the year, as, for instance, in summer when the snow 
is melting on the mountains, and the electrical conductivity of the 
water js consequently extremely low. Curves are given showing the 
way in which these resistances deal with variations of the load. The 
method of control is effected by two small dynamos, one used for 
lighting purposes, and therefore running at constant speed with 
constant load, the other being driven directly from the main turbines ; 
these dynamos are connected in opposite senses to a motor which 
adjusts the position of the resistance plates. This method is ex- 
tremely crude, but it effects its purpose after a fashion, seeing that 
it avoids the complete destruction of a turbine which might other- 
wise happen. Its efficiency may be judged from the fact that though 
3,000 kw.-hours are actually required by the trains in 16 hours, 
12,000 kw.-hours are actually generated, and thus about 70 per cent. 
is lost in the water resistance. 

There are 20-4 km. of overhead conductor in the tunnel itself, 6-4 
in the tracks and sidings at Brigue and 2-0 at Isclle. The overhead 
equipment has given very little trouble, except at one or two places 
in the tunnel, which will be mentioned later. It is just as well to 
mention this fact, as the opinion is still largely held that the main- 
tenance of a two-phase overhead line, even at relatively low voltages, 

is a troublesome matter. Although no automatic tensioning devices 
are used, there has been no difficulty owing to sag, in spite of not 
inconsiderable variations of temperature. The overhead conductor 
has been kept as low as possible, and this minimises the effect of side 
blows due to the oscillations of the locomotives. The use of *' eisen- 
gummi" on the insulators is certainly a mistake. This material 
gives no trouble in the open, but in the damp parts of the tunnel, 
where the temperature is also fairly high, it has given very bad 
results. Corrosions arise on the surface, and bolts made of this 
‘material, and suitable for much higher pressures, gave no better results. 
Such bolts lasted only six or eight weeks. This poor result is due to 
the deposit of soot at damp spots, where the combined effect of damp 
and heat is to cause surface-sparks, which cat the soot into the body 
of the material; thus the insulating capacity of the bolt gradually 
disappears. Glass has lately been used, and though its trial has only 
extended over a few months, it is safe to predict that it will give good 
results. Attempts were made to prevent the deposition of soot by 
the use of protecting porcelain rings, but the results were disap- 
pointing. If the ring was placed directly on the bolt, it was found to 
break at the slightest difference of temperature ; if a small space was 
left between the ring and the bolt, water was able to percolate, and 
this was the beginning of trouble. 

The overhead conductor itself has shown little sign of wear except 
ín certain isolated places. Thus after the passage of 40,000 trains, 
the wear only amounts to something between 0-3 mm. and 0-4 mm., 
except in places where it rises to 0-7 mm. or 0-8 mm., and in these 
latter places the wear of the rails is also found to be abnormal. This 
unusual wear is due to the dripping of water, containing mineral 
salts, and as the drip is continuous, corrosion arises in the course of 
time. Neither has there been any trouble with the method of sus- 
pension, though the catenary system is not employed, the overhead 
wire being simply suspended on the old-fashioned plan in lengths 
varying from 25 to 30 metres. There is, however, the curious fact 
to be noticed that the overhead conductor itself was oxidised and 
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F *fAbstract of an article in the “ Elektrische Kraftbetriebe und 
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corroded to & marked extent near the southern entrance to the tunnel, 
this oxidation extending so a distance of 2 km. from the mouth of 
the tunnel. Consequently this length had to be replaced, and tests 
showed that it had lost considerably in mechanical strength. The 
question then arose as to the cause of these oxidising effects, and - 
many suggestions were made. Ozone was supposed by some to be 
the oxidising agent, and to be formed in the damp atmosphere jby 
the sparks which pass occassionally between the overhead conductor 
and the bow-collector. But this turned out to be insufficient to 
explain the phenomena, and it was eventually proved that the de- 
position of soot and the action of the warm damp atmosphere on the 
soot and copper were the agents. "This was shown experimentally 
in the following way. In a porcelain tube, three copper wires were 
exposed to the effects of a warm moist current of air for considerable 
periods; the first copper wire was covered with soot, the second was 
painted with one coat of paint, and the third was bare wire. After 
two months, oxidation effects could be noticed on the sooted wire, 
while the others were unaffected. This showed that it would be 
much better, if it were possible, to abandon entirely the use of steam 
locomotives in the tunnel. But so long as only four locomotives are 
provided, this course is impossible, and other modifications of the 
existing arrangements, such as the possible future extension of the 
electric portion of the line to Domodossola, seem to be the only 
course open to remove smoke from the tunnel entirely. There is 
naturally the alternative to choose some material for tho overhead 
conductor on which smoke does not act, and aluminium answers this 
requirement. “But aluminium has too little mechanical strength to 
resist the constant shocks received from the bow-collector. Neither 


‘can the, makers deliver it in sufficiently long lengths, and this is also 


the case with tinned or lead-covered copper wire. Short lengths 
mean many difficulties both in mounting and maintenance ; and it 
is useless to consider any material that cannot be delivered in much 

longer lengths. Another remedy that has been suggested is to paint 

the overhead conductor with some protecting paint. and this has 

indeed been tried. Still it is as yet too early to say with any cer- 

tainty whether this is likely to be permanently successful; it can, 
however, be said that up to the present the painted portions seem to 
be entirely free from any oxidising effects, and that, in so far as t 1s 
possible to judge at this stage, there is every likelihood that this 
plan may prove to be effective. The formation of icicles on the over- 
head wire has been another annoyance. These form during the 
night in the winter at places where water drips through the roof of 
the tunnel ; it falls therefore to the lot of the first train of the day to 
break them off, and the bow strikes them with such violence that 
injuries sometimes result to the insulators, the bow-collector, or even 
to the locomotive itself. "The plastic metallic paste which has been 
used for bonding the rails has not been successful, and the usual ty pe 
of copper bond is now being used to replace it. Since the copper 
bonds have been in place, the conductivity of the rails has increased 
by 50 per cent. 

There are, as already stated, four locomotives. The two original 
ones have two motors each, with a wound rotor and two normal 
speeds; the newer ones have squirrel-cage rotors and are designed 
for four speeds. They have all done good work ; but the dampness 
of the tunnel and the great differences of temperature, amounting 
in winter to 40°C., have led to small troubles with the insulation. 
The condensation of water under these conditions has led to break- 
downs in the switching apparatus, and if a short-circuit arose while 
the locomotive was in the southern half of the tunnel the dampness 
and heat of the atmosphere tended to make matters worse. It is no 
uncommon experience after the first journey through the tunnel to 
find the exposed metallic parts completely covered with a coating of 
condensed water vapour. Even the wooden covering of the driver s 
cab is often completely wet. It was. perhaps, fortunate that they 
have only to deal with an overhead pressure of 3,300 volts. The usual 
and indeed the best way of meeting such an emergency is to remove 
the bow-collector from the overhead wire as quickly as possible. 
Oil switches would no doubt deal effectively with these troubles ; 
but there is not sufficient room for them on the locomotives. The - 
best plan has been found to consist in covering all bare metallic 
current-carrying surfaces (except. of course, at the contact surfaces 
themselves) with a coat of insulating varnish. In this way the effects 
of the condensation were almost entirely suppressed. The overhaul 
of the motors which had wound rotors took place after 18 months 
of work, during which time they had run 60,000 km., but with the 
short-circuited rotors at the end of this period no overhaul was abso- 
lutely necessary. Still it is not well to wait too long for these exami- 
nations; and it is proposed in future to have a thorough overhau 
once every three ycars, as well as more cursory examinations every 
nine or ten months. The bow-collectors are made of brass tube, an 
originally they had a life of between 2,000 km. and 2.500 km., but 
now they last 6,000 km., and even in exceptional cases 8.000 km. 
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The measurements of the Norddeich signals given at 10:30 a.m. 
to 10:45 a.m. and 11:30 p.m. to 11:45 p.m. were made during the 
period from February, 1912, till January, 1913. During these tests 
it was found that the strength of current in the daytime was prac- 
tically constant throughout the year, and was independent of the 
season; but great deviations from the normal were observed at 
night. At a distance of about 248 miles, and with a wave-length 
of 1,650 metres, the average receivod intensity at night was, in 
spring and autumn, more than twice that observed during the 
daytime, while in the summer the strength of current at night was 
not, except for certain exceptions, much greater than during the day. 
Usually six or eight measurements were made per month. The 
mean value for these is given in the following table and the corres- 


ponding curve in Fig. 1:— 
Ratio of intensity by night 


This improvement is due to a slight alteration in the overhead con- 
ductor, which is laid out on the zig-zag principle, and originally the 
zig-zag was so disposed as to be symmetrical about the middle point 
of the bow. This naturally caused the greatest wear to take. place 
at the middle of the bow, where most of the work was done. This 
has been altered by so arranging the zig-zag that for 1 km. the bow 
makes contact on the one half of its surface and for the next kilo- 
metre it makes contact on the other half, the overhead wire being 
arranged on the zig-zag plan as before. "This has the effect of dis- 
tributing the wear evenly over the whole of the collecting surface, 
and the result is seen in a very considerable improvement in the 
length of life of the collector. Lately duraluminium has been tried 
as a material out of which to construct the collector, but it has been 


found to be little suited for such purposes. In spite of the fact that 


greater thickness of metal was used, as compared with the thickness 
of the brass previously in use, it has been found to have a very short Month. to intensity by day. 
useful life, and it also seems to cause rather heavy sparking between February (———————— ———— (A 2-06 
the collector and the overhead wire, with the result that the latter pem s eus T"T---——————PP di 
is in places rather seriously attacked. MES sw cesses Ka weFekeeeses 29'S oleae Sie is GW ete a wA SE a Ede ea ea ed i 29 

Tho two original locomotives had only two speeds, and a little e 
experience has shown that this does not allow a sufficient flexibility e e a E etch ee E 1-22 
to meet all emergencies. Sometimes a very heavy train has to be August (cn account of heavy atmospherics no — 
dealt with, and recourse to a lower speed than 35 km. an hour might measurements could be made). 
be an advantage. Certainly if the line should ever be extended to September. iio thle nner eee rai ENEE E ES 2-14 
Lausanne, a contingency which in the present state of our knowledge October sesetoscoscvcstovtesoaveseseceeetosveteóceececceetcoo 2-82 
and experience is hardly to be expected, the two-speed method would ses ——————— U— ÁO 12 
The two newer locomotives January.......-.-eeeneenenec nen cenceei NAE 1-64 


be found to be seriously defective. 
certainly have four speeds with a maximum of 70 km. an hour, and 


it is, perhaps, a moot question as to whether this maximum might 
not be slightly raised with advantage. The maximum loads which 


Beside this variation with the time of year, a peculiar increase of 
the night intensity was sometimes observed. From time to time 


are hauled are not so much fixed by the capacities of the locomotives xl " 
as of the power supply. In the direction from Brigue to Iselle, the = [s 
maximum load on luggage trains is fixed at about 650 tons, and of HE 
passenger trains at 350 tons; in the opposite direction of travel, NE 
these figures are 450 and 330 respectively. As to the consumption ES 
of electrical energy. this amounts to 35 watt-hours per ton-kilometre, AS 
including the weight of the locomotives. This figure seems fairly s 
high, but it depends very largely on the immense air-resistance in E 
the tunnel; the section of the tunnel is relatively small, and the = 
train may therefore be regarded as the piston of an air pump, working g 


in a somewhat leaky cylinder. This will no doubt be improved when 
a second tunnel is built alongside the present one; it will then be 
possible to pierce the walls between the two tunnels, and so the 
second tunnel can be regarded as a reservoir into which air is pumped 
from the front of the train, and from when it discharges at the 
back of the train: thus the air pressure will be largely neutralised. 
If a train is allowed to roll under the force of gravity down the incline 
of l in 143 between Brigue and Iselle, 7.e., in the direction in which 
the ventilating draught is arranged, the maximum speed will not 
exceed 60 km. an hour. In the opposite direction, the air-resistance 
is so great that the tractive effort amounts to 11-2 kg. per ton at 
70 km. an hour on the level. The Lótschberg railway ends at the 
same station in Brigue as the Simplon railway, and the two systems 
of single-phase and polyphase current will thus be working side by 
side. Naturally enough, the two railways do not present exactly 
similar features, but it will be a matter of considerable interest none 
the less to compare the results obtained by the two different and 


rival systems. 


Fia. 1.—VARIATION OF RECEIVED INTENSITY. 


the energy increased to abnormal values, and fell again to & normal 
value, often increasing again quite suddenly. This phenomenon was 
chiefly observed on star-lit nights in the cold season, but also with. 
clouded sky and low barometric pressure, and was still slightly: 


noticeable under ordinary conditions. 
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MEASUREMENTS OF RADIOTELEGRAPHIC SIGNALS 
ON DIFFERENT DAYS AND AT DIFFERENT TIMES 


AND SEASONS.* | 


BY H. MOSLER. 


Receiving Inlensity (Galvanomeler Throw). 
e 


^ These measurements were made with a Perikon detector in con- 
nection with a mirror galvanometer having a sensibility of 1 x 10-9, 
with a scale at I metre. 

The transmitting station was that of Norddeich, which sends 
ofticial matter at regular times. To avoid oscillations, on account of 
the intervals between the morse signals, the moment of inertia of 
the galvanometer coil was so increased that constant deflection was 
obtained. The signals were at the same time picked up by telephone 
as a chock and to detect any other stations of greater power that 
might vary the strength received. The antenna current from a 


2 4 6 8 10 12 
Observation Time in Minutes. 


Fig. 2. 


Fig. 2 shows the variation during 12 minutes on November 12, 
l 1912 (sky clouded, bar. 29-5 in.) A further test was made on Oc- 
singing-spark station, with constant wave-length at a distance of | tober 20, 1912 (cloudy sky both day and night, bar. 30-2 in.). The 
about 11 miles, transmitting with variable power, was-tirst measured ; average deflection of the galvanometer during daytime was 28:8 mm., 
the deflection of the galvanometer was directly proportional to the increasing at night up to 230 mm., cight times the day value. On 
received energy: the following night (sky clouded, bar. 30 in.) the deflection at night 
| K was only 26 mm., about equal to the day intensity. 5.5 


— ———Ó 


* Abstract of an article in the *' Elektrotechnische Zeitschrift.” 
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I often observed that measurements of abnormal intensity occurred No. 19007 |. Name of patentee. Subject’ of patent. 
&t night after the usual normal measurements. This variation of on EN a 
intensity often experienced by wireless operators was attributed to | 9331 | May 21 Haas. M.......- eee © Electrolysing apparatus. 
irregularities of the spark-gap. 10.580 |June 9 Morani, F. ................-- Electric furnaces. 

The sending energy of Norddeich was also practically constant, | 11.340 | June 22 | Fischer, M...................- Electric clocks. — 
as mentioned, so that the medium between the stations must be the | 11.562 | June 26 | Cooper-Hewitt, P. ......... Electric lighting. 
cause of the variations. 11,835 | June 29 Hill, E. R.................... Electro- pneumatic con- 

. JEDE " trolling apparatus. 

According to the Intent (heorich; dr nme Ping ata p 11.933 | July 2) Lundell. R.................... Elec. oto Eat gufatic dt 
height (about 25 up to 50 miles) there exists ionised strata, which 127 : 

A : ,:393. | July 14 Pupin, M. I................... Apparatus for att^nua- 
reflects the waves towards earth that would otherwise go out into ` Goaitofelectete warts, 
space (theory of Side de and s In the pada ns 13,036 | July 19 Joel, H. F.................... Electric dynamos. 
waves impinge on lower strata ionised by sun rays, and are deflecte 13.521 |Julv 31 : : EE 
without reaching the distant station. The irregularity in the | 13,975 | Aug. 3- BOIS ce Eisehrie Im OPUP CUNISUR 
strength of signals could be explained by variation in height of the | 14.368 | Aug. 10 Kando, C. de... Tr Liquid Theost ats. oo 
reflecting strata, or produced by variations in density of the upper | 15,748 Sept. 4° Partridge, G. W............. esr ae of arcing in 
atmosphere. " DNI 

Further tests were carried out with horizontal antenn:. Two 16130 | Sept. 11 B. T.-H. Co... | HN Sarl 
insulated wires, each 120 metres long. were laid’ along the surface of | 16 999 Sept. 13 Campbell, G. A. cee A 
the earth in line with Norddeich station. The received energy was 16,293 | Sept. 13. La Société Electro-Metal- Electric furnaces. 
estimated by shunted telephone receivers, and an increase of the , lurgique Française. 
signals at night (in autumn) and the usual sudden variations were | 16,389 | Sept. 14, Phillips, J. .................. Apparatus for trimming 
observed. The same influences, found with vertical antennz, | commutators. |— 
seem to affect horizontal aerials. Further observations were made | 16,501 | Sept. MO Eckstein, A.. Angold, A. E. Arc lamp suspension. 
on the influence of moonlight on the received signals. The following | 17.262. | Sept. 28 W fee has d Renson - Btectnicity merir, 
table shows some measurements taken during summer and autumn 17.042 |Oct. 4, Duddell, W. Du. Hs T Volt and ampere meter, 
on the dates indicated. The numbers give the ratio night intensity 18.284 | Oct. 13: Berry, A. F., and British Electric transformers. 
to day inteusity. Electric Transformer 

Observed. Moonlight. Mfg. Co. 

A e E E gdteninteas 121 18617 | Oct. 18. B.T.-H. Co. .............s ss High-pressure circuit 
D) P eC Mc 0-07 Houston Co., Ltd. breakers. 
JD. VT oes eid oed pa Metri evE LEE 1-04 18,865 | Oct. 22 , Fleming, J. A..& Marconi’s Apparatus for producing 
COMMO Gp ee EE ae See Ea OE A Ree TE AE 2-03 | Wireless Telegraph Co. electrical oscillations. 
ar MES Oper oA PRIORA 2-68 18.921 Oct. 23 Benedicks, G. ............... Electric furnaces. 

2 Ce, di Potente aan E NE: 2-46 19,45] Oct. 30 Mansbridge, G. F........... Electric condensers. 
No moonlight, or 19,498 | Oct. 31 B.T..H. Co. .................. Circuit-breakers. 
Observed little moonlight. 19,499 | Oct. 31 B.T..H. Co. .................- Electric motor control. 

Dy ENEE SEE b eats Mata arna at eet tetas UR, n 1-04 19,674 | Nov. 2 Brain, W. M. ............... Surface contact system 
I8. OMT eles pats stetute aspexi boy T E eases 0-08 for electric railways. 
I3, V EE eret E A RE EY E ET 1-14 19.988 | Nov. 7 Sykes, W. R.. Johnson. Insulating rail joint. 

IO. E. EE A E E tsset Axa oet creations 2-00 | A. H., and Cooke, C.J. 
"e eee LET 2:778 20,507 | Nov. 14 Hall, R. F.................... Sparking plugs for inter: 

ime 0 Rd 2-35 ACL a a 

370 r "le i . are "irolessg Ss SI- 
As the tables show, no influence by moonlight is apparent. on the LE D gerer T Mareours. Wireless telegraph “IE 
; ue K l eless Telegraph Co. nalling. 

strength of the received radio signals. 21,216 | Nov. 23. The International Acheson Graphitisation of elec- 
Graphite Co. trodes. , 
— - — 21,615 | Nov. 29 Chambers, E. A............. Socket joints of met ilic 

i ] telegraph poles. . 
PATENTS EXPIRING IN 1914. 21,629 Nov.29 Duddell, W. D. B........... Conversion of electrical 
— | energy from direct to 

` i 3 : a " ing current. 

The following is a list of patents of interest to electrical | 21,642 he 29. Ward, J. C. A. PE a ee 
engineers which, unless extended by the Privy Council, will | 22,372 | Dec. 8, White, J. G., & Co., Ltd.. Apparatus for discharg- 
expire during 1914. This list does not include any patent] | |. and White, J. G. ing electrified wool, 
granted in 1900 which has since for any reason become void : Pee «| Pers 2o Hapesdonoss Boop: pee d. ee 
uL eee te eae aie ae heal! A E nae MA dee ma 8. 

, Dato. P 23.389 Dec. 21. B.T..H. Co. .................. Dynamo electric ma- 

No. (1900.) Name of patentee. Subject of patent. 23.714 Dec. 29 Johnson, W., & Makin. J. ticci signs. [c hines. 

—————————- 23,878 | Dec. 31 Blake, L. I., and Morscher, Separation of conductors 

1.617 | Jan. 25 | Reichwald, A. ............... Carbon contacts for Lb. L.N. from non-conductors. 

1.863 | Jan. 30 | Heys, W. Goes Electrical coils.| switches. 

1.864 | Jan. 30 | Heys, W. GG... eret . | Windig of electric coils. 

2.222 | Feb. 3| Wright, A.. & the Reason Electricity meters. 
Manufacturing Co. 
9.960 | Feb. 5, Bremer, H................... Electric arc lamps. PUBLIC COMPANIES WOUND UP, DISSOLVED, &c., IN 
2964 ` Feb. 14! Howard, A. H.............. Pipe and conduit manu- 1913 
! facturing apparatus. ° 
3.343 | Feb. 20 ! Muirhead, A... Telegraph instruments. : ae : ; ; 
3.461. ' Feb. 21 : Westinghouse Brake Co. Electromagnetic brakes. The following are the principal electrical and engineezing 
Y. 068 | Mar. 1 | t A., and Edgar, Telegraph recording in- limited hability companies which have been wound up (eicher 
. H. struments, , arily . rie A ast vear agger 
5.046 | Mar. 16. Wright. A.. and theReason Electricity meters. Sota ED FOI A, during the pron A E if 
| | Manufacturing Co. ` (t) denotes that the company has been struck off the register ¢ 
5.587 Mar. 21 , Marconi, G. .............,.... Wireless telegraph ap- joint stock com panies :— 
| paratus, Accessories Mfg. Co. Doncaster Electrical Co. ; 
5.993. | Mar. 24 | Wright. A., and theReason Electricity meters. Adams Mfg., Co. , +Dynamo Electric Car Transmission 
| Manufacturing Co. t Bi-Concentric Insulating Co. Syndicate. 
5.649 | Mar. 26 | Brown. S. G................. Telegraphic apparatus. British Eleetromobile Co. | TDvynelectron. Synd. 
0.301 | Aprl. 10] Strecker, O. C................ Electrolytic preparation Carlton Enyineering Co. —— Electrical Advertising Co. p 
of metals for litho- | ¢Carnarvonshire Electric Traction | tElectrical & Mechanical Exhibit- 
| graphic purposes. Svnd. I ^— tion. 
7.108 | Aprl. 17 (| Sims, F. R.. and Bosch, R. Magneto-elec. machines. Checkogram (1908) Electrical Apparatus Co. (for re- 
5.212 ‘Apri 19] Baker, Hue . Connections for carbon | tCommercial Inventions Exploita- | construction). 
electrodes. tion Co. t Electrical Fittings Co. . 
71.471 | Apri. 23| Brown, 8. Goessens. Electrie telegraphy. Compagnie General Electriquz de | fEleetrie Coin Freed Meter Dim- 
7,7177 | Apri. 25, Marconi, G., and Marconis Wireless telegraph ap- la Champagne. ming S vnd. 
Wireless Telegraph Co.. paratus. Crompton & Co. (for re-construc- | tElectric Tramways Trust. 
8,208 | May 3, B.T.-H. Co. .................. High. pressure switches | tion). o tElectrocab Development Co. 
end circuit-breakers. District Electric Co. ; E.M.F. Syndicate. 
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Norse Power & Smelting Synd. 


tEmpire Electric Light & Power Co. 
fOrient Electric Power Synd. 


Enginecring Instruments. 
tFoxcroft & Duncan Envinecrinet o. 

Gem Dynamo Brush (o. 

Gilbert Arc Lamp Co. (for recon- 


tOzonisation Syndicate. 


Traniwavys. 


struction). ; 
TGoldschmidt Motor Accessories | Prested Miner's Gas-Indicating 
Co. Electric Lamp Co, 


Preston Electric Co. 

Provincial Electrical Co. 

Riding’s Arc Lamp Co. 
fSchreiber Electric Battery Co. 
Scotch Water Power Synd. 


H. A. Harvey & Co. 
tHaste Pump Co. 
THirst Magneto Co. 
Hobart Electric Tramway Co. 
Hvdro Electrical Gear Co. 
timproved Electric Supplies. Shalders & Davis. 
Johnson Secret Wireless Tele- , Stolz Electrophone Co. (London) 
graph & "Telephone Testing | (for re-construction). 

Synd. , T8. P. (Suchostawer) Patents Synd. 
tKramos, Ltd. Sun Power Co. (Eastern. Hemi- 
t" Le Radiant.” | sphere) (for re-construetion ). 
tLondon Electrocab Co. Traction Supplies Co. 

Metalite (for re-construction). Transmission (Ltd. ) 
TMidylev^s Electro-Therapeutic Co. | United Salt & Power Co. 

G. C. Milnes, Voss & Co. fVulcan Dynamo & Motor Co. 

Miner's Lamp Electric LightingtCo. Wakelin Bros. (Ltd.) 
tNorfolk Electrical Co. Warren, Beattie & Co. 


ELECTRICAL JOINT STOCK COMPANIES OF 1913. 


The following ts a list of the more important limited liability 
companies, connected with the electrical and allied industries, 
registered during the past year, with their capital :— 

Abcar (Ltd.)................ £5,000 | Continuous Reaction Co. £16,500 
Abraham (Wm.) & Co... 10,000 | Credenda Conduits Co... 50,000 


Amalvamated — Wireless ' Crompton & CO... 221.007 
(Australasia)............. 140.000 | Cumberland Waste Heat 
Appleby (John) & Sons... 3.000 OWES: 00... eei 0,000 
Aster Engineering Co. | Cyclectic Cookers.......... 2.000 
CEDE S cte t 8.000 | Davy Lamp lgniter Co, 6.000 
Atmospheric Nitrates | G. St. John Day Patents 10.000 
(Kilburn Scott Patents) — 12,600 5 Delabole Electric Light- 
Aladdin Lamp Synd....... 3.000 | ing & Supply Co. ....... 1.500 
Baldur Engineering & | Dickinson. Klee. Mfg. Co. 2.000) 
Supply Co. ............... 6,500 | Joseph Downham (Ltd.) 3.000 
Barton-on- Humber Elec- ! Dromore Electric Light & 
tric Supply Co. .......... 20.000 |. Power Co. Lue 3.000 
Beatson & Co............... 3.000 = Eastern Eicctric Co. ...... 3.000 
Bellow & Son ............... 8.00000 Eckstein, Heap & Co. OUD 
Bentham Elec. Supply Co. 1.000 | Eclipse Electric Sign Co. 15,000 
Best's Safety Lamps ...... 39.000 : Edison Accumulators ..... 150.000 
Betulander Automatic i Edison & Swan Electric 
Telephone Co. .......... 400,000 | Co., (India) ............... 10.000 
British Are Welding Co. | Electric lenition Co.( 1913) 1,000 
(British Channel) ....... 20,000 | Electric Lighting & Engi- 
British Central Electrical | neernict 05 ooeeuc eso 3.000 
(o. NUM D E A 3.000 | Electric Motor & Stove 
British Combustion Tur- Hiring CO. LLL... 5.000 
Dit coal vise eh ttt 2.500 | Electric Utility Co. ....... 20.000 
British Electric Heater Co, — 50.000. | Electric Zine Co... 2,000,000 
British Ferroplates ....... 8,000 | Electrical Apparatus Co, 
British Ljungstrom Tur- GPT Bs NUR UE 00.000 
bilie C65 -dccisskosctsox veda 25,000 | Electrical Engineering & 


Motor Co, (Carlisle) .... 3.000 


British Railway & Tram- 
Electrical Works (Miller) 25.000 


way Interchangeable 


Rail COS uibbsdedufumuss 15.000 | Electricals ( Ltd.) .......... 10.000 
British Sherardizers ...... 10.000 | Entield — Electric Cable 
British Telegraph Instru- AY as E Se ee 50.000 
MCUs scc odas eect odin 6,000 | Falcon Iron Works (1913) 6,000 
Burnham & District Elec- Forward Electric Co....... 2.000 


8.000 Fuller Accumulator Co.. 65,000 


tric Supply Co........... 
Castlecomer Tramway Co. = 40,000 | Galashiels & District 
"Ceag | Electric Safety Electric Supply Co. 22. 30,000 
Lamp Co. ................ 10.000 | Gencral Telautegeaph Co, LODO 
Central Argentine Light 8. Gillitt (Ltd. po... csc. 10.000 
« Power Co.............. 100.00) Glassware Nvinlicate...... 20.000 
City of Las Palmas Water |! Godfrey LUE Ur MP DAMN) 
| & Power Co. ............. 125.000 | Perey €. Green & CaL... S.000 
Climax Rock Drill & | Grindell- Matthews Radio- 
Enrincering Works .... 60.000; phone Synd. oo... 10.000 
Clonakilty Electric Light ee & VR. atd.) occa 10,000 
|. & Power Co. ............. 2.000 | Handley & Robinson...... 3,000 
Clones Electric Light & Hirst Bros & Sons ......... 7.000 
Power Cousens 2.000 | Holborn Electric Fires... — 2.000 
Cold Light (Dussaud Pro- Hard Coal Cutter & Engi- 
 DONSUS E or san xia ate aot ch 18.000 neering Co. .....LLuuuueeue. 4.003 
Colston Electrical Works 3.900 | Hvdraulic Power Co. of 
À ori tan Electrolytic Scandinavia ............. 425.000 
: Copper Works .......... 6,000 | Igranic Electric Co........ 35.000 - 
Continuity Joint & Tube Indian Rail-less Traction 
Coa, ..... Sus Nea Sie eue Wore 9,000 | w eme 3.250 


Ozonair Ltd. (for re-construction). 


Perth (W. Australia) Electric 


Reineke's Wireless. Tele- 

C Os nubere IL ed £2.000 phone ....... cn ventas EDU 
Jackson Elec. Stove Co. 10,000 | Renew Electric Lamp Co. 5,000 
15.000 | Rio Grandense Light & 


mperial United Lamp 


Jones, Burton & Co. ...... 3, 
Kingolite Co. ............... 10.000 Power Synd.............. 100.000 
Ledbury Elec. Supply Co, 4.000 | Sandbanks Rail-less Elec- 
Leyburn Elec. Supply Co. 1.200 trie Car Co. evene 1.000 
Lidgerwood (Ltd.)......... 100.000 | Scottish Midlands Elec- 
Llandiloes Electric Light- tricity Supply............ 20.000 
We CO osos eee od dont 3.000 | Scott's Starter Nynd. 5.070 
Lodge Fume Deposit Co. 8.000 | Sereen Light Co............ . 6.000 
Macintosh Cable Co. ...... 25.000 | Shipston Electrical Co.... 3A 
Mea Magneto ............... 5.000 | Simplex Insulators 
Mitchelite Lighting Co... — 25.000 ( Bourke's Patents)...... 3.000 
Models (Ltd.) ............... 10,000 | Southern Brazil Elec. Co. 1,000.000 
Morris & Lister ............ 3.000 | James Spencer & Co....... 25,000 
National Engineering Co. 25,000 | Spiral Regulating Dynamo 
New British Ever Ready (^U Posee qamus idt os 5.000 
B rp 200.000 | Standard Meter Co........ —. 20,000 
Nitrogen Products & Stella Conduit Co, ......... 6.000 
Carbide Co................ 2.000.000 | Stolz Electrophone ....... 60.000 
N. British Diesel Engine Strode & Co. ...LLLuuuuuuuese 20,000 
WV OPRA cadets 1.000.000 | Sun Power Co. ............. 600,000 
N. Brit. Wireless Schools 12.000 , Teleca Co....LLLLLL.ueeeeree 7.000 
Northern General Trans- Teleradio Electric Co, .... 8.000 
port Ouin a 400.000 | Thompson Bros. (Black- 
Ozonair (Ltd.) ............. 40.000 DIT) voee reos 3.000 
Panama Power Synd. .... — 10.000 | Times Electric Co.......... 3.000 
C. A. Parsons & (Co........ 450,000 | Trans-Oceanic Wireless 
Pernambuco — 'Tramways Telegraph. Co... 200.000 
K Power OCO. uices 1.000.000 , Turbino Engine & Pump 
Portable Electric Light Co. 10.000 | (COS hasty TE 79,000 
Portarlington Fleetrie United Salt & Power Co. 220.000 
Light & Power Co....... 3.500 Walker, Clarkson & Co.... 5.000 
P. & P. Engineering Co.. 3.000 > Wensleydale Gas & Elec- 
Premier Electric & Hard- CURIE Conas 3.000 
WATE OO, sie de VA shes 2.000 , Wescoscope ...ccccseeeecees 7, AD) 
Preston Portable Battery Whitstable Electric Co.... 8.000 
de GANS sod exo iiv 2.000. Wireless Elec. Light Co. 75.000 
Redelo (Ltd. )............... 4.000 | Woodbridge & District 
icfilaments (Ltd.)......... 3.000 Electric Light Co, ...... 4.000 
reform Lighting C'o....... 3,000 ; Woolnengh, Lang ......... 2,000 


NEW BOOKS AND NEW EDITIONS. —copyrigit 


Copies of the new books mentioned below can be obtained ros! free from Tug Eec- 
TRICIAN Offices on payment ot the prices indicated in parentheses, Where an asterisk is 
added to the number 20 days will elarz? b2fore books are supplied. It is only necessary 


to specify the number when sending remittance. 

149.* © An Experimental Course in Alternating Currents for Voca- 
tional Work in Electricity." By E. E. Burns. 90€. net (3s. 9d.). 

150.* * Laboratory Manual: Direct and Alternating Current.” Pre- 
pared to accompany Timbie’s ©“ Elements of Electricity.” By C. E. 
Clewell. SI.12 net (4s. 9d.). 

151.* " Hydraulic Turbines.” With a chapter on Centrifugal Pumps. 
By R. A. Daugherty. 2-20 net (9s, 3d.). 

152.* v Electric Interlocking Handbook.” Bv the Engineering Statt 
General Railway Signal Co, Bound leather. 83,25 net (13s, (kl. ). 

153.* 7 The Lighting Book: Manual for the Lavman.” By F. L. 
Godinez. NI.35 net (5s. Nd.). i 

154.* " Practical Treatise for Boiler Makers.” 
83.12 net (13«.). 

155.* " Laboratory Manual of Testing Materials.” By Hatt and 
Scofield. $1.45 net (6s, 20.). 

156* " Fifty-two Exercises in Mechanics" By J. M. Jameson. 96e. 


net (4s.). 
157.* " Elementary Electrical Testing for Schools.” By V. Karapetoft. 


By I.J. and H. Haddon 


GOE. net (2s. te). 

1o8.* " Elementary Mannal of the Steam Engine.“ By E. V. Lallies. 
$2.15 net (9~.). 

159.* © Electro«leposition of Metals ^ (complete treatise on) By G. 
Langbein, with additions by Brannt. 7th edition. 85.25 net (22«.). 

160.5 7 Elements of Electro-Chemistry. Bv E. F. Smith. 907, net 
(3s. 0d. ). : ` 

16].* 7 Lessons in Practical Electricitv." An Elementary Text Book. 
By Swoope and Stillman. PF4th edition, 82.15 net (9s.). ` 

162.* © Electrical Measurements 7 (48 exercises). By W. H. Timbie. 
90e, net (Bs. 9d. ). l 

163.* 7" Technical Gas and Fuel Analysis.” By A. H. White. 


82.15 


net (s.v, 

164. "7 Solution of Railroad Problems by the Slide Rule.” By E. R. 
Cary. 4s. 6d. net. i l 

165. " Water, its Purification and Use in Industry.” By W. W. 
Christie. Ns. öd. net. : i 

166. " Transmission. Line. Formulas for Electrical Engineering 
Students.” By H. V. Wright. 8s. (&l. net. 

167. “ Metal Modelling: a Simple and Artistic Form of Educational 
Handbook." By Mabel M. Brunton. — Is. (d. net. 

168. “Steam Boiler Construction.” Rules of Nat. Boiler & Gen. 
Insurance Co., with notes on materials, &e. By E. G. Hiller. 1s. 6d. 
net. (1s. 9d.), boards 1s. net (1s. 2d.) 
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The Olaest Weekly Elect rica! Journal (established weekly 1861—1878). 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 


1, 2&3,SALISBURY COURT, FLEET ST., LONDON. 


(ONLY ADDRESS. 
Tel.: City 4698 & 4699. Tels.: ELECTRICIAN NEWSPAPER LONDON. 


AU Letters relating to Subscriptions, Advertisements and other business 
matters to be addressed Publisher, “ Tue ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and P.O.s to be crossed ‘‘ Coutts de Co.” 

AU Editorial communications to be addressed to Tne Eprror. Letters 
for insertion in “ THE ELECTRICIAN,” or containing questions, to be 
accompanied by name and address of the writer as evidence of good faith. 
No notice is taken of anonymous communications. 

s THE ELECTRICIAN" offers exceptional advantages to Advertisers, and has an 
influential circulation all over the World. This statement is quaranteed. 

Advertisement Rates, dec., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current iseue must reach the 
Office at latest by Wednesday evening’s post. Renewala of expiring 
Advertisements and alterations to standing Advertisements by first post 
Wednesday. Wrapper Advertisements by first post Wednesday. 

Contracts and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMaLL ADVERTISE- 
MENTS accepted up to 2 P.M. THURSDAY. 


The Rates for Subscription to “ THe ELECTRICIAN ” are as under :— 


YBAR. HALF-Y EAR. QUARTER. 
United Kingdom... 26s. Od. ... 13s. 6d. ... 7s. Od.) Post free, 
Canada e. o 28s. 3d. ... 14s. 6d. ... 7s. 6d. > payable 
Postal Union... ... 30s. Od. ... 166. Od. ... 8s. Od.) in advance 


(This charge includes all the numerous Supplements. ) 
New volumes of “ Tue ELECTRICIAN " commence in April and October. 
Vols. I. to LXXI. can now be supplied. Price on application. 
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"THE ELECTRICIAN " SERIES OF 
STANDARD ELECTRICAL BOOKS 


can be obtained of all Booksellers at Home, tn the Colonies, and Abroad. 


* Tug Evectrician” ErscrRICAL. TRApES. Directory AND HawpbBookK. Published 
annually in February, corrected to mid-February. [Established 1882. A very 
valuable advertising medium, covering the entire Industry. Subscription price 
(which is received im advance up to Jan. 3lst in each year for the next following 
edition) 10s. 6d. nett, postage 9d. extra. Price, after Jan. 31st, 15s. nett, postage 9d. 
extra. Postage of all copies to British Colonies and Europe, 2s. to other countries, 
2s. 6d. Digest of Contents of the 1913 Edition post free on application, 

ELEMENTARY THEORY OF ALTERNATE-CURRENT WorKING. By Cant. G. L. Hall, R.E. 
Now Ready. 3s. Od. nett. 

ELECTROMAGNETIC THEORY. By Oliver Heaviside. Vol. I. Price 12s. 6d. Vol. II. 
Price 12s. 6d. Voi. 11/1. Now Ready. 21s. nett. 


Stupies IN Licht Propuction. By R. A. Houstoun, M.A., D.S.. Ph.D. Ss. nett. 

Common BATTERY TELEPHONY SivPLIFIED. By W. Atkins. Js. nett., postage 3d. New 
and enlarged Edition Now Ready. 

THe PaisciPLES oF ActcMaTiC TELEPHZ NY. By W. Atkins. Nearly Ready. 2s. nett, 
post free 23. 2d. 

ErtgCTRICAL ENGINEERING FOR MECHANICAL AND MINING Engineers. By H. J. S. 
Heather. M.I.E.E. 9s. nett. 

Evectric CRANES: THEIR DESIGN, CONSTRUCTION AND APPLICATION, By H. H. 
Broughton, M.I.E.E. Price 25s. nett, postage 9d. (abroad. Is. 8d.) 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Elton Young. New Edition 
now ready. Price 10s. 6d. nett, post free Ils. 

Stupents’ Guine TO SuBMARINE CaBLe Testinc. By H. K. C. Fisher and J. C. H. 
Datby. Price 7s. 6d. net. Revised Edition now ready, 

AMATEUR WIRBLESS TELEGRAPH Desicns. By “ Alfrec." Mew and enlarged Edition 
Now Ready. Very fully illustrated. Price 2s. 6d. nett. postage 22. 

THe THEORY OF THE SunMaARINE | zLESRAPH CaBLE. By H. W. Malcolm, D.Sc. 
In Preparation. 

THe MECHANICAL DESIGN AND CONSTRUCTION OF GeneRATORS. By R. Livingstone. 
Neariy Ready. 

ALTERNATING-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s 6d. 

S aMARINE CaBLE LAviNG AND RgPAIRING. By H. D. Wilkinson, M.LE.E. 15s. nett 

ELecteic BLASTING APPARATUS AND ExPLOsIvES : With Special Reference to Colliery 
Practice. By W. Maurice. Price 8s. 6d. nett. 

THe SHoT-Firer’s Guire: A Practical Manual on Blasting and the Prevention of Blast- 
ing Accidents in Mines, Quarries, &>. By W. Maurice. Price 3s. 6d. nett. 

* THE ErgcrxiciaoN " Primers (81 Primers in all, and a Grossary). Single Primers 
2d. each post free. [n One Complete Vol., 10s. 6d. nett. or Three Separate Vols. (Vol. 1, 


3s. 6d. nett ; Vol. I1., 6s. neit; Vol. ILL. As. 60, nett), FuLL Prospectus FREE. 

THe Evectric Furnace IN [RON AND STEEL Propuction. By John B. C. Kershaw, 
F.1.C. Price 3s. 6d. nett. 

THe MECHANICAL DESIGN AND CONSTRUCTION OF COMMUTATORS. 
Price 6s. nett. 

THe PRACTICAL WiRnELESS Sting Rore. By Dr. H. R. Belcher-Hickman. Price 2s. 6d. 
nett. Redu.tior on quantity. 

PRELIMINARY WIRELESS TELEGRAPH CONFERENCE (BERLIN, 1903). Bs. 6d. nett. 

INTERNATIONAL WIRELESS TELEGRAPH CONVENTION AND SERVICE REGULATIONS 
(BERLIN, 1906). W:tn complete report of Proceedings. Price 21s. nett. 

INTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS. Price 6s. nett. 
(Lisson Revision. 1908.) Also 1912 AMENDMENTS to same. Price Bd. nett. 

INTERNATIONAL RADIO-TELEGRAPH CONVENTION AND SERvicE REGULATIONS (London 
Revision, 1912). Price Ss. nett. post free Ss. 6d. 

BRAKES FOR TRAMWAY Cars. By H. M. Sayers. Price 3s. 6d. nett. 

ELgcTRICAL LaBoRATCRY Notes AND Forms. Arranged by Dr. J. A. Fleming. M.A, 
F.R.S. Single copies 4d. nett, or in dozens at 3s. Od. nett. Comolete S:ts of 50 
Notes and Forms, 12s. 6d. nett, or in strong portfolio, 14s. nett; or bound in strong 
cloth, 15s. nett. Spare Copies of Tabular Sheets, Is. per dozen. Portfolios, Is. 6d. 
each. Sectional parer, Is. per dozen sheets. Complete Prospectus post free on request. 

HANDBOOK OF THE ELECTRICAL LABORATORY AND TESTING Room. Very fully illustrated. 
By Dr. J. A. Fleming. Vol. L, 12s. 6d. nett. Vol. [I., 14s. nett. 

Licht, RADIATION AND ILLUMINATION. From the German of Paul Hogner, translated 
by justus Eck. Now Ready. Price 6s. nett, post free 6s. 6d. 


Further portions of this list of “ Tus ELECTRICIAN *’ Serias or Boexs appear each week. 


By R. Livingstone 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the Dec. 19 issue of “ The Electrician." This Supplement 
consisted of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom ; this was followed by 
Table TIL, dealing with Electric Power Companies, which was pub- 
lished in our last (Dec. 26) issue. Table L, Electricity Undertakings 
with no Tramway Load, will be published on January 9 ; and Table 
la., Electricity Undertakings taking Supply * in Bulk," and Table I., 
Electricity Undertakings with both Lighting and Traction Loads, 
on January 23. These will be followed, on January 30, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication in a later issue of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 


ad 


NOW READY. 


Vol. LXXI. of “ Tas ELECTRICIAN.” Bound in Publisher’e covers. 
Price 17s. 6d. Postage U.K. ls. extra, abroad 2s. 6d. 


Cases for binding Vol. LX XI., price 2s. ; post free, 2s. 3d. 


SOME ELECTRICAL EVENTS OF 1913. 


At the beginning of the year which has just closed people 
who delight in exercising the gift of prophecy stated that it 
would be generally unluckv, presumably because of the 
number 13. This prediction, at any rate so far as concerns 
the electrical industry, has not been fulfilled in any essential 
particular. Indeed, it may be said that 1913 has been an 
exceedingiv prosperou; year for elezirical engineers, and 
we were told only a few days ago by a representative of a 
prominent firm that he had been too busy selling standard 
apparatus to think out anything new. This state of things, 
though satisfactory in every way, gives rise to difficulty when 
a review of the vear comes to be undertaken. There is little 
that stands out prominently, and the most that can be done 
is to detail the few events that are fairly prominent. 

Turning first to the supply industry, the event of the 
vear has certainly been the manner in which engineers are 
coming to recognise the great potentialities of the ordinary 
dwelling house. These potentialities may be summed up in 
the phrase " the domestic electric idea." for in the ordi- 
narv domestic establishment is to be found, as Dr. FERRANTI 
has said. a field for electrical progress whose scope has so far 
been scarcely recognised. It is interesting to consider why 
this promising branch of supply has been neglected so long. 
especially since electric lighting in the home was the first 
" industrial " application of electricity. But while progress 
continued to be made along these lines it was much slower 
than in some other industrial uses, and many engineers 
began to look upon the power load as the more essential 
feature of their undertaking. Additions under this latter 
heading have, however, also been slowing-up in many cases 
during the past few years, and it has, therefore, been found 
necessarv to secure a new outlet. This is, we consider, to 
be found most satisfactorily in the introduction of electric 
heating and cooking apparatus into everv household. 

Unfortunately there are many difficulties in the way of 
this advance. These difficulties mav b» divided into two 
principal classes, one of which may be headed " Tariffs ” 
and the other " Apparatus.” As regards the first, there 15 


T 
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were thus secured without the friction, lag and other troubles, 


Wilson and the outer limits of our atmosphere during fair weather 
from June to November, 1910 and 1911, was found to vary from 
0-2cm.. to 28cm. The average quantity present was 0-69 cm. 
Another point worthy of consideration is the energy density at 
various points in the eye along the pencil of rays. Obviously owing 
to the optical svstem through which the pencil passes the energy 
density varies in different parts of the eye. Where the energy is 
more concentrated the more serious effects might be expected. This 
Paper does not support or condemn the theory that the power ab- 
sorbed causes fatigue and irritation. Its object has been to show 
where the energy is absorbed and how t he factor varies with luminous 


efficiency for various parts of the eye. 


PHYSICAL SOCIETY'S EXHIBITION. 
(Continued from p. 500.) 


A considerable variety of electrical measuring instruments for 
continuous current and for alternating currents of low and high 
frequency were exhibited by Messrs. Ropert W. Paur. Amongst 
instruments for resistance measurement were included the modified 
form of Kelvin bridge, designed by Mr. S. W. Melsom and described 
on p. 963 of our issue of February 28, 1913, and a well-designed form 
-of the Drysdale bridge. originally mentioned in our issue of October 25, 
1907. The present form of this instrument is shown in Fig. 8. 

Commercial measurements of resistance, as well as insulation, can 
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Fic. 8.—VIEW or DRYSDALE BRIDGE. 


now be made with the Omega set, utilising the self-contained gene- 
rator. With this device, however, it is necessary to use an accumu- 
lator when measuring resistances below 0-01 ohm, in which case 


potential connections are employed. A direct-reading conductivity 


meter, with a range from 2 microhms upwards, was also shown in 


action. A prominent feature of the exhibit was a brilliantly illu- 
minated scale about 3 ft. long suspended in mid-air, and having a 
pointer with an apparent length of several feet, moving with rapid 
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Fic. 9.—LarEsT PATTERN SENSITIVE GALVANOMETER 


and dead-beat action; the scale was easily readable at a distance 
-of 50 ft. or more. Closer examination showed that this result was 
produced by a small unipivot placed on a bench below a screen 
tilted at an angle of 45 deg. The transparent scale of the unipivot 
was projected on the screen by means of a simple lantern, which 
enclosed à metal filament lamp. The advantages of a long scale 
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common to instruments with very long pointers and large coils. 
For use in the lecture room the unipivot may be calibrated in milli- 
volts and microamperes, any other direct-reading ranges being 
quickly obtained by connecting series resistances or shunts placed 
on the lecture table. For central station work the unipivot is 
calibrated as a voltmeter, with or without a set-up zero, the lantern 
being fixed behind the switchboard or in any other convenient 
position, and the screen supported about 8 ft. from the ground. 
Such an instrument, suitable for a 220-volt circuit, shows a deflection 
of an inch or more per volt, and the rapidity of the indications is of 
great assistance in regulating the line pressure. 

Fig. 9 shows a modified form of the well-known unipivot galvano- 
meter, in which an extremely high sensitivity is obtained; for 
example, 0-00000005 ampere or 0-000003 volt per division. In this 
instrument the pressure on the pivot is relieved by a spring sus- 
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Fic. 10.—New AvRTON-MATHER GALVANOMETER. 


pension, the pivot being used merely as a guide. By this device the 
friction is greatly reduced, and the instrument does not require 
levelling. Among the reflecting galvanometers exhibited we select 
for illustration a new form of Ayrton-Mather galvanometer with 
interehangeable coils (Fig. 10). Instead of attaching the spiral 
connection to the bottom of the coil, as in earlier forms, it is coiled 
round the suspension strip, so that the whole suspended system 
can be readily removed for examination or repair. The coil is 
enclosed in an outer tube provided with a mirror chamber and a 
simple clamping device acting on the lower end of the coil. These 
suspension tubes are interchangeable with each other, and inter- 
changeable lenses are also provided for use in conjunction with the 
plane mirror on the coil, so that the scale distance can be altered 
at will. 'The suspension tube, with the magnet, can be rotated on 
the tripod, so that the zero may be adjusted without turning the 
coil in the magnetic field. 

The instruments for radio-telegraphic and telephonic measure- 
ments included a portable source of variable frequency for telephonic 
testing, an improved thermal device for the measurement of high- 
frequency currents, a barretter, string galvanometer and the unifilar 
vibration galvanometer recently described by Mr. A. Campbell at 
the Physical Society (see THe ELECTRICIAN of April 25, 1913, p. 98.) 
An interesting series of simple instruments for college laboratories 
was demonstrated. These included a novel magnetometer provided 
with air damping, and capable of conversion into galvanometers of 
various forms by the use of simple accessories. A novel magneti? 
balance provided means for accurately measuring the strength of a 
magnetic pole, and subsequently measuring a current in absolute 
units from the attraction exerted on the pole by the field in a pair 
of coils. The complication, introduced in the ordinary magneti? 
balance by the interaction of the distant poles of the magnets, 15 
entirely eliminated, and direct readings can be obtained. 
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The Foster IxsrRUMENT Co. exhibited samples of their fixed 
focus radiation pyrometer and its application to industrial work. 
We have noticed this instrument on other occasions. A modifica- 
tion that has recently been introduced is that of using the same 
instrument, available by a simple conversion, either on molten metal 
or black-body furnace work. Another pyrometer has been designed 
for measuring the temperature of superheated steam, and this 
instrument is being largely used on railways, while another is intended 
for use on brass furnaces ; in this case the thermo-couple is immersed 
directly in the molten metal, which thus completes the circuit. It is 
claimed that the molten metal cleans the junction, and that 100 
or more observations can be made with one couple. These instru- 
ments can also be fitted with a device to give an alarm when certain 
definite limits of temperature are exceeded. The Foster strain- 
meter was also shown. 

Mr. F. Harrison GLEw showed a number of radio-active sub- 
stances, including ionium, radium and mesothorium, as well as a 
radio-active cabinet containing a selection of radio-active minerals 
with scintilloscope for testing them. An interesting series of slides 
illustrating various radio-active phenomena were also on view, and 
these, we understand, are available for use by lecturers. 

Messrs. Puri? Harris & Co.'s exhibit was composed entirely of 
laboratory apparatus. mostly of an elementary character. The 
electric apparatus included several types of resistance boxes. gal- 
vanometers, &c., and a small Wimshurst machine. The rest of the 
exhibits consisted of mechanics’ apparatus, Attwood's machines, 
with an electromagnetic release. stop clocks, theodolites and appa- 
ratus for elementary experiments in physics. 

The exhibit which attracted most attention on Messrs. IsENTHAL 
& Co.'s stand was the collection of '* Pladuram " products (tungsten) 
in various stages of manufacture. Wire of this metal is. as is well 


Fic. 11.—EXAMPLE or MESSRS. ISENTHAL’S SLIDING RHEOST v7. 
known, now being largely used in the manufacture of metal filament 
lamps. For this reason some figures with regard to its mechanical 
properties will be interesting. The makers state that a wire of 
0:1 mm. (0 (00394 in.) in diameter has a breaking load of 2.400 
grammes (51b.) This shows a tensile strength of 350 kg. per 
square millimetre (225 tons per square inch). Other chemical and 
physical properties of the metal are: Density 19-3 to 21-4, Young’ 
modulus 42.200 kg. per sq. mm., melting point 3,177 €. (Langmain) 
thermal conductivity 0-35 gramme calculated) per centimetre per 
second per Ideg., expansion UU £3 x 1077, specifie he ut 
0-0358 (Weiss), resistivity (hard) 6:2 microhms per cubic ceatimetre, 
(annealed) 5-0 microhms per cubie centimetre, temperature cocfti- 
cient of resistance 0-0051 (between 0 deg. and 170 deg.) and hardness 
4:5 to 8-0 (Mohr scale). 
Another interesting piece of apparatus on this stand was a con- 
denser influeice machine working on the Wommcelsdorf. principle. 
In appearance it resembles a. Holtz-Wimshurst machine, but the 
discs are of ebonite coated with Bakelite, an arrangement which is 
said to increase the permanence of their electrical qualities. The 
diaa are enclosed witnin an ebonite casing on which the metal studs 
for the brushes are fixed. Weareinfornied that the excitation of this 
machine is so perfect that the machine will work in damp weather, 
and givea spark of length equal toabout two-thirds of the diameter of 
the dise. Messrs. Isenthal were also exhibiting a number of interest- 
ing rheostats of their Universal type. These are made up in a num- 
ber of different sizes and arrangements, and their general properties 
are sufficiently illustrated in Fig. 11. 


Messre, Cart. ZEISS showed a representative selection of their 
optical apparatus. Of the new instruments shown. the chief one 
we noticed was a sugar refractometer which has been specially 
designed to meet the requirements of sugar refineries, &e. For this 
purpose the working range of the Abbé refractometer is too large, 
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and the new instrument is constructed so as to give only à small range 
of indices. A great variety of projection apparatus, microscopes 
spectroscopes. &c.. of the ordinary type were also exhibited. 
Messrs. NEwTON & Co. staged a selection of lanterns for all pur- 
poses. together with a variety of gvroscopes, harmonographs, &c. 
Among the lanterns exhibited we noticed a new pattern *' episcopic " 
lantern for the projection of opaque and transparent objects. and a 
" globoscope." which is a new type of projection instrument 
illuminated by four incandescent electric lamps. Tv pes of arc lamps 
for various uses, and also a complete oxy-acetvlene illuminating 
outfit were included. A harmonograph attracted a good deal of 


attention by the beautiful designs it was tracing. 


At Messrs, E. LEITZ 5 stand the exhibits consisted of microsco,»s 
for various purposes. chiefly metallurgical and geological. One 
interesting instrument shown was a Leitz stereoscopic binocular 
microscope. which has heen specially designed for metallurgical 
purposes A micro-polarising apparatus for purposes of demonstra- 
tion and projection with polarised light was also shown. This 
apparatus can be adapted for any method of observation under any 
magnification with polarised or unpolarised light. 

Messrs. MaRCONIS WIRELESS TELEGRAPH Co. showed two types 
of their crystal receiver. In one of these the aerial tuning induc- 
tance and condenser are contained in one case and are coupled to æ 
detector circuit which consists of a variable condenser and induc- 
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Fic. 12.—New Tyre oF RECEIVER (Marcontrs WIRELESS TELE- 
GRAPH Co.) 
tance. the latter being wound in three sections. which are put in 


series for long waves by a special switch. The detector em ployed 
consists of two carborundum crystals which can be used either 
independently or in opposition. In the latter ease the effect of 
strong atmospherics on the rec elving instruments is much reduced. 
while the strength of the signals is practically unaltered. The seu- 


Fic.12, —Vigw oF Direction FINDER (MARcONT’S WIRELESS TELEGRAM 


Co.) 


sitivity of each ervstal can che adjusted with the aid of a battery of 
dry cells. A telephone transformer with tuning condensers is in- 
cluded and ordinary low resistance telephones are used for the recep- 
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tion of the signals. This instrument, a general view of which is 
shown in Fig. 12, can be used on any wave-length from 250 to 3,800 
metres in three ranges. The other type of crystal receiver shown is 
designed for use with the '* multiple tuner " and comprises a variable 
detector, tuning condenser and inductance. A fixed condenser can 
be put in parallel to increase the wave range and this is coupled to 
the detector circuit of the tuner. Another instrument shown was 
the direction finder which we described last year. An illustration of 
the latest form of thís apparatus is given in Fig. 13. 

The most interesting exhibit on Messrs. NALDER Bros. & THoMP- 
SON'S stand was a new type of circuit-breaker, which can be used on 
either continuous or alternating-current circuits, and for currents 
up to 3,000 amperes. The mechanism employed is composed of link 
work in the form of a collapsible parallelogram. This is locked by 
a ecd catch, and the rigid parallelogram so formed is held in the 
"on" position. It is claimed that this form of gear has great 
ids antages over the "' dead centre " principle usually incorporated 
in circuit-breakers, as with it a lighter trip can be used. Messrs. 
Nalder were also showing their latest type of '"Ohmer," which is 
fitted with vibrating reeds to show when tho testing voltage is 
reached, and a wide range of their standard measuring instruments 
for continuous and alternating-current work. 

The REcoRD ELECTRICAL Co. showed a selection of their —— 

" Cirscale"' instruments, the essential features of which have already 
been described in THE ELECTRICIAN.* [t will be remembered that 
these instruments, which can be used either as voltmeters or am- 
meters, are of the moving-coil type, and have scales stretching over 
300 deg. of arc. The advantages of such an arrangement are 
obvious, and when added to the extreme dead-beatness of the 
pointer make the instrument, it is claimed, exceedingly suitable for 
switchboard work. One of the types shown was a switchboard 
instrument with a 16 in. dial, a 36 in. scale and illuminated from the 
front by a lamp fixed on a swinging arm, but protected from the 
observer by a screen. 

At Messrs. JAMES SwirT & Son’s stand the principal exhibit was a 
goniometer which has been designed so that it can be used in a 
variety of ways. It will act as an axial-angle apparatus, as an 
ordinary goniometer for measuring angles, as a Kohlrausch total 
reflectometer, and as a means of determining refractive indices by 
the prism method. Different patterns of mineralogical microscopes 
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werc also shown. 

The SYNCHRONOME Co. — The Synchronome system of. electric 
clocks was represented as usual by a large group of electrical 
impulse dials operated every half minute by a sclf-wound electrical 
time transmitter. The electrically-driven pendulum exhibited was 
one of their latest astronomical regulators encased in a glass cylinder 
between substantial iron castings, and represented the highest class 
of accurate time measuring instruments. The ordinary high-grade 


‘observatory clock of to-day has contacts applied to its pendulum 


or to its delicate wheel work for the purpose of operating chrono- 
graphs, &c. These are apt to be unreliable and too often they are 
detrimental to good time keeping. Then, again, such clocks have 
to be wound up weekly, and where the case is really airtight in order 
to elude the barometric error that involves a stuffing box for the 
winding key. All these difficulties are overcome in the instrument 
exhibited. The Synchronome self-winding action is in the form 
of the “inertia " eseapement of Mr. W. H. Shortt, and the clock 
combines the advantages of a superfine time keeper with a switching 
operation which can be absolutely relied upon for the synchronous 
propulsion of secondary dials. 

The exhibits on Messrs. H. TINSLEY & Co.’s stand were largely of 
an optical character and included Dr. C. V. Drysdale's chromopto- 
meter for testing colour vision on the principle of spectroscopic colour 
patch instruments. Other instruments duc to Dr. Drysdale were the 
optical spherometer for measuring the curvature of lenses by a purely 
optical method, the absorption photometer and an instrument in- 
tended for the investigation of the optical qualities of a microscope. 
telescope, opera or field glasses. An optical bench which has been 
devised for the rapid direct, and fairly accurate testing of all lenses. 
A number of electrical instruments such as the slip stroboscope, 
Drysdale wattmeter and other instruments which we have already 


described were also on view. 

Messrs. Townson & MEnCcER had a large display of laboratory 
apparatus, mostly of a chemical nature. Once feature of the exhibit 
was several samples of alundum crucibles, cores and parts of furnaces, 
&c. This material is eminently suitable for furnace crucibles owing 
to its high melting point, high thermal conductivity, mechanical 
strength, and to the fact that it is a non-conductor of electricity. 
Other apparatus on view included King's apparatus for the deter- 
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mination of the expansion of water during freezing, Yates’ apparatus | 


for determining the volumetric composition of steam, &c. 


The Weston ELECTRICAL INSTRUMENT Co.’s stand contained. 
examples of all their standard instruments, a number of those of the | 


alternating-current type, such as wattmeters, frequency meters, 
power-factor meters and synchroscopes being shown in operation. 


An exhibit that attracted particular attention was the line of minia- ` 
ture precision direct-current instruments which have recently been . 


placed on the market by this firm, and whose features were de. 
scribed by us a few weeks ago. These instruments may be carried 


in the pockct or held in the hand, and comprise switchboard and — 


portable instrumenta of a great variety of ranges, as well as battery . 


testing instruments. 


(To be concluded.) B E DE 
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CORRESPONDENCE. 
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OHM'S LAW. 
TO THE EDITOR OF. THE ELECTRICIAN. 


Sig: The task of replying to Dr. Glazebrook's letter on - 
p. 499 of your paper is rendered more easy because of the full- 


ness of the quotations which he has taken the trouble to give 


from the translation of Ohm's Paper in Article III. of Taylor's . 
“ Scientific Memoirs," Vol. II., in response to my challenge to . 


him to produce anything in the writings of Ohm as to the 
resistance of a conductor being necessarily a constant. 
with all his quotations it is plain that even now he has pro- 


duced nothing of the sort. 


Aud . 


He quite correctly says that Ohm was led to introduce | 


certain quantities À, 4’, &c., which he called (p. 416) the *' 
duced lengths " ; and that these are calculated by equations 
such as A=/1/kw, where l is the length, k the conductivity, and 


w the cross-section of the wire. I entirely agree. These are - 


the usual equations for calculating the resistance of a wire from 
its known length, conductivity and section.. But I must part 


company from Dr. Glazebrook when he adds the gloss that the 


coefficients k and k’ of conductivity are treated as constant. 
Ohm’s equations for the values of 4 and 4’ would remain equally 


applicable, equally true if k or k” were changed, Just as they : 


would remain true if l and œw were changed. There is no hint 
in Ohm, anywhere, that his equations would cease to be true 
if we were to substitute for the conductor one of different 
conductivity or of different section. If k or w were increased, 
the equivalent “ reduced length " would certainly be dimin- 
ished, as the equation shows. So Ohm writes as the sum of 


the “reduced lengths "—that is, of the resistances of the - 


circuit —L — 4 4- A' J- 4^ 4-, &c. ; and he puts this into his law of 


the circuit, which he writes in the form S=A/L, where S is 
the strength of the current, A the sum of all the tensions (7.e., 


the total E.M.F.), and L the total red :.« ; length of the circuit. ' 


Here he is merely stating in symo2.3. a» ne does in so many 


words, on p. 416, that the strength oj tic current in a galvanic — 


circuit is directly as the sum of all the tci» (ons, and inversely as 
the entire reduced length of the circuit; and that is Ohm’s law 
in Ohm's own words. He certainly does not suggest or imply 
either that the sum of all the tensions is a constant or that the 
value of the entire reduced length is a constant. 


to their ratio, whatever it be. I can not understand the logic 
which would read into the clear statement of Ohm the un- 


warranted inference that the ratio of the E.M.F. to the current | 
(which ratio is equal to the reduced length of the conductor) is - 


“a constant quantity depending on the conductor only. 
Ohm never said so. 

Dr. Glazebrook further quotes from p. 449 a differential 
equation in which “k represents the power of conduction 
which prevails from one disc ” (7.e., infinitely short piece of the 
conductor) * to the adjacent one, which we suppose to be in- 
variable throughout the length of the homogeneous body, 


conductors of inconstant conductivity. But do they mean 


that ? 
F 


Whatever ` 
their values are, the strength of the current at the time is equal 


” and . 


he italicises these particular words, apparently imagining that , 
they prove his contention that Ohm's law does not apply to . 


Not at all. All that the italicised words mean is. not | 
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that the conductivity itself cannot be changed, but that, what- 


ever the conductivity is at the moment, it must be the same 
along all the length of the body in question, and must not vary 
from one part to another—a very different story. 

Dr. Glazebrook's inference from the mathematics of pp. 472 
to 477 (which relate to the effect, on the current in a circuit, of 
a hypothetical leakage through the air) is a!so wide of the mark. 
He holds that Ohm's mathematics would be " entirely wrong, 
if he supposed that k is a variable." Well, they would be 
equally wrong if, having stated them for a circuit of copper wire, 
he were then to substitute an equal circuit of iron wire. But 
that would not make Ohm’s law void. In fact, Ohm treats k, 
the conductivity, quite generally. That it varies with tem- 
perature he doubtless knew, but does not mention; that it 
varies (as in the case of bismuth) with the magnetic field, and 
that it varies (as in iron and as in moist insulators) with the 
current density, were facts probably unknown to him. He 
treats it as a coefficient the value of which 1s ascertained or 
ascertainable for each case. 

Having disposed of the references to Ohm's writings, I turn 
to the more familiar quotation with which. on p. 377 of vour 
issue of December 5th, Dr. Glazebrook sought to demolish me. 
I propose to analyse it carefully. It comes from the reports 
of the Committee on Electrical Standards of the British Asso- 
ciation, and occurs in a passage headed ** Meaning of the words 
‘Electrical Resistance, " in Appendix C, by Clerk Maxwe'l 
and Fleeming Jenkin, of the famous Second Report of date 
1863, and is to be found on p. 69 of the original collected issue 
of 1873,"or on p. 102 of the recent reprint. The piece quoted 
by Dr. Glazebrook follows after an indirect definition (in terms 
of work) of the resistance of a conductor, which begins with 
the following sentences :— 

It is found by experiment that even when the E.M.F. between two 
points remains constant, so that the work done by the transfer of a given 
quantity of electricity remains constant, nevertheless, by modifying the 
material and form of the conductor, this transfer may be made to take 
place in very different times ; or, in other words, currents of very different 
magnitudes are produced, and very different amounts of work are done 
in the unit of time. The quality of the conductor in virtue of which it 
prevents the performance of more than a certain amount of work in a 
given time by a given E.M.F. is called its electrical resistance. 

T pause here to remark in the first place that no one would 
nowadavs adopt this cumbrous method of tmeasuring a resis- 
tance. and to point out in the second place that no suggestion 
is made therein as to its being true only for a resistance that 
cannot be varied. The passage proceeds :— 

The resistance of a conductor is therefore inversely proportional to the 
work done in it when a given E. M.F. is maintained between its ends; and 
hence, by equation (5) [K«- W/Ct'. it is inversely proportional to the 
currents that will then be produced in the respective conductors, 

Again J pause to comment on the significance of the word 
“then” which obviously means at the time when the measure- 
ment is made, At that time, with the particular E.M.F. 
applied, the resistance 18 inversely proportional to the current 
which will then be produced. This being the statement headed 
by the title " Meaning of the words ‘ Electric Resistance,’ " 
it is evidently intended as the definition. And it is true 
“then,” whether the resistance in question, when subjected 
to other E.M.F.s, or when carrying other currents, or is at 
other temperatures, or in other circumstances, or at other times, 
is or is not the same. Then follows the only part of the passage 
which Dr. Glazebrook has quoted, and on which apparently 
he relies :— 

But it is proved by experiment that the current produced in any case 
in any one conductor is simply proportional to the E.M.F. between its 
ends: hence the ratio E, C will be a constant quantity, to which the 
resistance as above defined must be proportional, and may with conve- 
nience be made equal. 

Here, at last, in the mis-statement of fact involved in the 
words “in any case," we have run to earth the fallacy that is 
at the bottom of the nonsense about Ohm’s law not being 
“true.” For the sentence contains an absolute mis-statement 
of experimental fact. To make it true it should be re-written 
somewhat thus: But tt is found by experiment that the current 
produced in any one conductor is in some cases simply propor- 
tional to the E. M.F. between its ends, hence in such cases the 


ratio E/C will be a constant quantity ; but that in some other cases 
the current produced in the conductor is not simply proportional 
to the E.M.F. between its ends, and in such cases the ratio B/C 
will not be a constant quantity—that is to say, it is found by 
experiment that the ratio E/C, to which the resistance as above 
defined is proportional (and may for convenience be made equal) 
is in some cases a constant, in some other cases not a constant. 
It is not known to me whether Maxwell or Jenkin is respon- 
sible for that remarkable lapsus calami of 1863, but there is an 
echo of it in the 1873 edition of Maxwell's * Electricity and 
Magnetism," Vol. L, p. 295, quoted by Dr. Glazebrook. 
Maxwell remarks that the introduction of the term "' res‘s- 
tance " for the ratio of the E.M.F. to the current would have 
been “of no scientific value if it did not correspond to a real 
physical quantity "—that “it has a definite value which is 
altered only when the nature of the conductor is altered." 
With all my heart, I concur. lt—this ratio—enables us to 
see that in cases when the resistance as thus measured is con- 
stant the physical condition is unaltered, and that when in 
other cases, bv reason of change of temperature, or of fied 
or other circumstance, the resistance varies, some change in the 
physical condition has occurred. In fact we may, and do 
actually, use the observed change of resistance to investigate 
the change of physical condition. That is one of the thing: 
which Mr. Evershed has most usefully been doing. But when 
Maxwell (as quoted by Dr. Glazebrook from Vol. I.. p. 295) 
goes on to add the gratuitous statement, " In the first place, 
then, the resistance of a conductor is independent of the 
strength of the current flowing through it,” he is ignoring the 
conductors of all those classes in which the current flowing 
through them does produce a physical variation. It is an echo 
of the old blunder of 1863. To his further statement, "lt 
depends entirely on the nature of the material of which the 
conductor is composed, the state of aggregation of its part: 
and its temperature," he would doubtless have added, had he 
known it, * and on the magnetic field in which it is placed." 
Whether so amended,or not, the statement that the resistance 
of a conductor depends on the state of aggregation of its parts 
clearly covers the variation of resistance between the solid and 
liquid states, and also covers anv variation due to the change 
of aggregation that may arise from variation of current density 
within itself. On the other hand, nothing could be more 
explicit than a later statement of Maxwell's, Vol. I. § 278, 
p. 373 (edition of 1881): *' The resistance of a conductor E 
the ratio of the E.M.F. acting on it to the current produced. 
Dr. Glazebrook has not quoted this sentence, to which there Is 
no qualification, and which is surely decisive. 

But, finally, leaving all questions as to what Ohm hin 
may have intended, or what Maxwell wrote, let us go to the 
actual working definition of resistance which we all use, the 
definition which underlies all our measurements, and which 
we cannot deny or dispute without denying or disputing 2 
our laboratory work. What do we do when we want to 
measure the resistance of any conductor? We always, and 
without exception—teste Dr. Glazebrook—pass a current 
through it. i 


ise f 


If the passage of that current through it alters m 
the slightest degree its physical properties, even temporarily. 
it no longer (so the fallacy runs) *“ obeys ” Ohm’s law! We 
ignore that dreadful peril, however, and make our measure: 
ments all the same. How? By ascertaining, directly of 
indirectly, by voltmeter, by potentiometer, by Wheatstone 
bridge, by ohmmeter or by megger, the ratio which the E.M.F. 
acting on that conductor to produce the current bears to the 
current so produced. And that ratio we call " the resistance, 

and pronounce it to be so many ohms or megohms. What 
matters it to us whether that ratio is a constant or not ? All 
that is essential, quá the experiment, is that the ratio shall not 
change during the moment while we measure it. That 18 10 
resistance “ then." It may be slowly changing. If so. let 2 
little time e'apse and then measure it again. That is what 
Mr. Evershed has been doing. If that which Mr. Evershed has 
been measuring is not the resistance, what is 1t ? If, using 4 
given E.M.F. to make the measurement, we find a certain 
number of megohms, and after keeping on the same E.M.f. 
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for an hour we make another measurement and find that the 
number of megohms has decreased, we have no reason to cry 
out that there is something wrong with the laws of the universe. 
What we can and must reasonably conclude is that the resis- 
tance has meantime altered. And finding such an alteration, 
we have good reason, not to despair of Ohm's law, but to 
persevere with experiment to find out the physical cause of 
the observed change. If resistance be defined as Maxwell 
defined it, and as we every one of us in practice, including 
Dr. Glazebrook, define it to be—viz., R=E/C—then by no 
verbal juggling, or arguing about what other people mean or 
think they mean, can we escape from the conclusion that 
always, everywhere and in all conceivable cases, C=E/R. It 


cannot possibly be otherwise.—I am, &c., | 
Dec. 30. SILVANUS P. THOMPSON. 


PHYSIOLOGICAL EFFECTS OF HIGH-FREQUENCY 
CURRENTS.* 


' BY T. THORNE BAKER. 


Commercial advantages can be derived from the application of 
high-tension electrical currents, whether unidirectional or alter- 
nating. This Paper deals with the methods of thcir application and 
the laboratory determination of their physical effects. Measure- 
ments werc made with a sensitive capillary electrometer on growing 
plants, and it was found that the upper portion of the plant was 
negative, the roots positive. A plant when alive is, in fact, a feeble 
generator of clectricity, and if its upper extremities be connected by 
a conductor through a sensitive clectromcter to the roots, an electric 
current, gencrated by the life processes going on within the plant, 
will be indicated by the instrument. The upper part of a plant 
being negative electrically, as compared with the roots, it scems 
perfectly plausible that the minute hairs on the leaves and stems 


Fig, 1. 


should act as collectors to collect atmospheric electricity, which is 
usually positive in character. The fact that the plant itself acts as 
a battery, and possesses two poles of opposite sign, may naturally 
lead us to suppose that these feeble differences of potential (of the 
order of a few milli-volts) are of intrinsic use in the natural processes 
of the plant. Now the plant is collecting atmospheric electricity 
continuously, because each hair acts as a miniature “ lightning 
conductor,” so to speak; hence the actual amount of electricity 
collected per unit of time will he very small, and comparable with 
the amounts I have met with in the experiments mentioned. A 
number of experiments made with bacteria, ferments, moulds and 
other micro-organisms have led me to the conclusion that almost 
every individual plant or organism requires its own particular type 
of electricity if the best results are to be obtained. We may look 
upon the induction coil as the readiest means of transforming up 
from a low voltage to a very high one. A coil capable of giving a 
4 in. or 6 in. spark is quite suitable for preliminary experiments on 
a small scale. A general type of apparatus for producing high- 
frequency currents is that shown in Fig. 1. 

Each end of the secondary of an induction coil is attached to one 
coating of a condenser, the other coatings leading to the spark-gap, 
in one instance through a few turns of a large inductance or resonator. 
The free end of the resonator produces an cflluve discharge, which 
gives the most pronounced results when the capacity and inductance 
product of the condensers and few turns of inductance equals the 
capacity and inductance product of the whole resonator. A con- 
venient arrangement used recently for agricultural work with 
success is one by which stationary waves can be sct up in a helix, 
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* Abstract of a Paper read before the Royal Society of Arts. 
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a some interesting experiments have been carried out with it. 
(Fig. 2). | 

By modifying this arrangement, as shown in Fig. 1, we can pro- ` 
duce stationary waves such that the effect on growth can be measured 
in regions either of maximum potential or of maximum current. 
Some uses to which effluve discharge may be put in the treatment 
of blight, &c., may perhaps be of interest. The red variety of the 
American gooseberry blight was treated with an effluve discharge, 
but was not killed by it; on first spraying the blight, however, with 
a weak solution of a soluble sulphide, and then playing on it with a 
high-frequency effluve, ionisation of the sulphide was effected, and 
the nascent sulphur killed the blight organisms. This was carried 
out with the blight occurring on growing gooseberry bushes. Another 
interesting application of the effluve discharge has been to cheese 
mites. I found that the very small mites—micro-organisms almost— 
which infect the rind of certain cheeses, and eventually infect the 
whole inside of the cheese, were readily electrocuted by a short, 
rather intense discharge from an Oudin resonator. By attaching a 
brush of fine silver hairs in an ebonite handle to the high-frequency 
apparatus, and brushing over the surface of the cheese with it, the 
surface organisms were destroyed, and a cheese the rind of which 
had not actually been penetrated by the mites could be thus rendered 
immune from deterioration. It is noteworthy that in this instance, 
again, the intensity of the discharge and its physical character. 
required special consideration, as it was found that by having a 
different type of effluve the mites were not only not killed, but wero 
actually invigorated. To come now to some practical experiments 
in the application of an electric stimulus to animal life, I can think 
of no more commercial example than the growth of young chickens. 
hatched in incubators. As is well known, chicken weighing a few 
ounces only, and about 12 weeks old, fetch a remunerative price in. 


TA 
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the market—as much as Is. 6d. cach—-as “ petits poussins.” Such’ 
chickens can be grown under electric stimulus at about double the 
rate, thus doubling the output of a chicken farm and halving the 
food bill per chicken, But what is of far more importance from an 
economic standpoint is the decrease of the death-roll during the first. 
few days after hatching. In the summer months the mortality is. 
often as much as 50 per cent. This disastrous mortality is prac- 
tically non-existent where suitable electrification is used. ` Let us. 
consider an actual example, carried out on Mr. Randolph Meech's 
poultry farm at Poole. An intensive chicken house, consisting of 
six flats, each large enough to accommodate 75 chickens, was eles- ` 
trified by a large helix of heavily-insulated wire wound round it in 
turns about 6 in. apart. The current was applied for 10 minutes 
every hour during the day. Six chickens only out of a total of 400 
died, showing a mortality of only 1-5 per cent., and the chickens we e 
ready for market despatch in five weeks as against three months, 
This was an experiment carried out on a large scale, after a very. 
large number of tests I had made personally. My own first results 
were made on weight only, the chickens being given the same 
amount of food and weighed at regular intervals. After three 
months the increase in weight of the electrified chickens was about 
35 per cent. In another instance onc set of chickens was grown. 
against another, and the electrified chickens were only given two-: 
thirds of the food given (per chicken) to the others. After one month ` 
the weight per bird was the same, and the elect rified chickens showed 
signs of their second feathers much earlier than usual. The vitality of 
the treated chickens is remarkable. Instead of running away when 
one puts one's finger to the netting, they will rush up and peck 
vigorously. During the treatment they are so highly charged with 
clectricity that quite a distinct shock is felt in the fingers on touching 
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them, although the birds themselves are supremely unconscious of 
anything. The sparks which fly from their beaks on their pecking 
one's finger do not appear to be felt in the Icast by them. Tt is of 
the utmost importance that the ratio of current to voltage, the 
frequency of the oscillations and the quantity of electricity employed 
be carefully adjusted both to the dimensions of the culture house or 
structure and the number and age of the birds. Too strong or too 
frequent application is always harmful. 


_A NEW THEORY AS TO THE OPERATION OF OIL 
SWITCHES.* 


BY A. SIMON. 


Oil switches have often been discussed and described ; yet the 
designs of the various firms which devote themselves to this branch 
of manufacture are so different that it would appear that there is a 
considerable diversity of opinion as to the precise nature of the opera- 


consider this point, and while he is bound to state that his views are 
not the outcome of extended laboratory experiments, yet it seems as 
though all the phenomena which have been observed in connection 
with oil switches are capable of being explained by the theory here 
put forth. The process of closing the switch may be left out of con- 
sideration, seeing that it is of no special interest so long as the con- 
tacts are in good condition. It is the phenomena which accompany 
the opening of the switch that need examination. The usual ex- 
planation is that the inrush of oil into the space left vacant by the 
movement of the contact pieces has the effect of cooling the arc, and 
thus extinguishing it; this extinction is supposed to take place at 
the moment when the current passes through its zero value. But 
this explanation in itself ought to raise doubts. It is difticult to 
form any clear conception of the process, or to understand how the 
inrush of oil between the slightly separated contact pieces can have 
the effect, of suppressing the current at the moment when it passes 
through zero. The following counter-suggestion is therefore made, 
viz., that the oil does not extinguish the arc by its cooling effect, but 
that owing to the sluggish absorptive capacity of the mass of oil, a 
certain amount of gas is formed, which reaches a relatively high pres- 
sure, and that it is this which extinguishes the arc. It is known 
that the breakdown pressure of most gases increases greatly with 
increasing pressure; at a few atmospheres this breakdown voltage 
is far greater than that of the oil. This increased gas pressure can be 
supposed to exist in the gus surrounding the arc, and is caused by the 
volatilisation of the oil and the heat absorbed by the gas. Also the 
temperature variations of this volume of gas play a part. Owing to 
the sluggishness of the surrounding oil, it behaves like a solid body 
and prevents the gas surrounding the arc from dissipating itself sud- 
denly. At the moment when the current changes its sign, the arc 
ceases momentarily and it finds itself unable to pierce the gas again. 
This gives a simple explanation of the well-known fact that if the 
phase-displacement is great and if the voltage surge is high, oil 
switches are uncertain in their operation if heavy currents are being 
carried. Thus in this case the instantaneous value of the voltage at 
the moment when the current passes through its zero value is such 
that & continuous breach in the dielectric is possible. 

The movements of the mass of oil may be accompanied by explosive 
violence, and they depend (1) on the volume of oil that is [in motion, 
(2) on the magnitude of the forces which tend to increase the motion 
of the oil, and (3) on the time during which the forces continue to act. 
These points will be considered in order. If an explosion is to be 
avoided, these forces must have ceased to act before any considerable 
amount of energy has been absorbed by the motion of the oil. Before 
this stage is reached, the passage of the current must have bcen 
stopped; for it is evident that the forcesonly cease to act when the 
volumc of the gas begins to diminish, either owing to condensation or 
loss of heat, or when the gas itself manages to escape. As for (1), 
the volume of the oil must be as great as possible, in order to increase 
the effect exercised by the body of cool oil, and the site of the arc at 
break must be kept as far as possible below the surface of the oil. On 
similar grounds it might be advisable under certain circumstances to 
surround the point at which the arc is formed with a bell-shaped 
structure, firmly constructed and capable of resisting some consider- 
able pressure, and so placed that the gases can only escape at the 
bottom of the bell; in this way the gases would be deflected down- 
wards and thus a larger volume of oil would be driven into motion. 
As for (2), the forces increase with the pressure of the gases that are 
formed and with the surface that they expose to the mass of the oil. 
In accordance with the theory laid down, the pressure should be kept 
as high as possible, but the forces which they cxert on the body of 
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the oil should be kept as small as possible. Therefore the surface of 
the gases, which is exposed to the oil, should be kept small, and the 
design should be such that the movement of the contacts does not 
tend to form a vacuum in the body of the sluggishly movingoil. The 
contacts should therefore be so arranged that the oil has easy access 
to the point of separation. The time during which the forces act 
obviously plays an important part. It may be noted that as the 
volume of the gas increases its pressure does not necessarily decrease, 
secing that the arc itself furnishes a supply of energy sufficient to 
volatilise a further volume of oil. 

Lately attempts have been made to keep the oil itself under pres- 
sure. According to the foregoing suggestions, it is evident that this 
must be regarded as a move in the right direction, seeing that the 
tendency of the forces thus introduced would be in the opposite 
direction, and would oppose any increase in the volume of the gas. 
But it is also clear that if a large amount of power is carried through 
the switch, any improvement under this head can only be small, 
unless the pressure in the oil is very high. The sluggishness of the oil 
itself introduces much larger forces than are practically possible 


the current through the arc lasts so long that the sluggishness of the 
oil can no longer sufficiently prevent an increase in the volume of the 
gases, then the motion of the oil increases in volume and an explosion 
becomes inevitable. "Therefore the passage of the current through 
the are must be stopped as soon as possible. The most effective 
method of doing this and the one universally employed is to increase 
the speed with which the contacts are separated and the switch is 
opened. This effect can also be produced by causing the arc to 
jump a number of gaps in series. But it must be noted that this 
latter plan gives rise to à number of points at each of which gas is 
generated under pressure, and it must be said that many firms con- 
sider the advantages of this method to be outweighed by its disad- 
vantagcs. 

The following points may be mentioned in conclusion without 
dwelling on any of them in detail and without attempting an exhaus- 
tive treatment of the subject. However, allof them must be taken 
into aecount by a careful designer. "Thus it is clear that the point 
at which the arc is formed should be as far beneath the surface of the 
oil as possible and the arc should be concentrated on the smallest 
possible space. The material of which the contact pieces are formed 
should not volatilise easily. Fven if the contacts are separated 
quickly, there should be no tendency to create a vacuum at the point 
of separation; the contacts should therefore be so designed as to 
extend to as small a distance as possible in the direction at right 
angles tò that of their intended motion. Between the contacts con- 
siderable mechanical pressures can be generated and the3e tend to 
act on the oil even at considerable distances from the contacts. 
Similar mechanical pressures exist between the cover of the switch 
carrying the contacts and the bottom of the vessel containing the oil. 
It appears to be an advantage to make the contacts and the surfaces 
carrying the contacts, as well as the insulators, slender in general 
outline. There are perhaps certain kinds of oil which ought to have 
the preference on the ground that under the influence of the arc they 
volatilise without much tendency to carbonisation. The switch may 
happen to have opened under unfavourable conditions, and the oil 
surrounding the contacts may have been consequently filled with gas 
bubbles; all may have passed off without incident, but it explodes 
on the next occasion when the conditions may not appear to be 80 
severe. This may be due to the fact that the previous occasion on 
which the switch was opened has left the oil surrounding the contacts 
in such a state that it is more easily put into a state of violent move 
ment. It can, in conclusion, be said that the suggestions herein con- 
tained explain to a large extent the principles which seem to 
found successful by those firms who specially design and manufac- 
ture oil switches ; and though their designs differ, based doubtless 
on the outcome of experience, yet such differences in design can be 
largely accounted for by the theory which is here enunciated. 


Fire-proof Trains.—The Lancashire & Yorkshire Railway 
have recently built carriages embodying many of the recom- 
mendations made by Major Pringle on the Aisgill disaster. 
Among the special features of these carriages is the method o 
carrying the gas reservoirs. These are carried on the under- 
frame and are separated from the floor by steel! plates and are 
also protected from damage at the ends by a steel covering 


automatic 


frame. The reservoirs are each fitted. with 


valves to prevent the escape of gas if the pipes are broken. 


Steel panels, a double fireproof floor and emergency windows 
are also features of these carriages. 


tions performed by a switch of this type. The author proposes to | with the aid of merc external pressure. As for (3), if the passage of 


* Translated from “ Elektrotechnik und Maschinenbau.” 
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OVER CONFIDENCE. 


With the opening of the New Year it is customary to take 
stock of the work one has done in the year just gone and 
make resolutions, good resolutions, for the future. It is 
a foolish custom, for nonc of us, excepting perhaps the 
members of the B.E. A.M.A. and similar exemplary institu- 
tions, ever keep good resolutions, even if we have the 
temerity to make them. To be guided in our future actions 
by our past deeds, usually misdeeds, is another matter, for 
bv so doing we adopt a non-committal policy, and with it 
avoid the risk of indulging in those vain regrets which are 
the invariable corollary to broken resolutions. Now the 
past year has many lessons for commercial men in the elec- 
trical industry, but these are to be learnt principallv from 
the operating field, and particularly from that of domestic 
electricity supply. This branch of business is in the hands 
of three parties, the manufacturers of electricity con- 
suming devices, the electricity supply undertakings and the 
electrical contractors, dealers and traders. During 1913 
these sections have worked together consistently and well. 
The result is rapidly becoming evident. We see a remark- 
able extension of the electric service on everv hand, and the 
creation of a public interest which will assume practical 
form before th? present year is out. In lighting, cooking 
and heating definite progress has been made, with the two 
Now it seems to us that the one 


lesson to be learnt from these developments is a simple 
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| ments of the banana export trade, according to a note in the 
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class, electrical engineers, and particularly selling engineers, 


are burdened with the sin of cocksureness. Quite apart 
from that privilege of every salesman, the transformation 
of his special goose into a swan, there is a tendency to 
jump hurriedly to conclusions. For instance, a man who 
sells a few gross of electric fires assumes that such apparatus 
forms an important part in the daily life of every third 
person he meets. The cooking expert who has successfully 
exercised his blandishments upon a single restaurant or 
hotel proprietor, and provided him with a “ bang up-to- 


Mo ain aha t | date " electric kitchen, becomes so elated that he persuades 


himself that the whole of the restaurants and hotels will 
adopt, or even have adopted, the electric cuisine forthwith. 
The illuminating engineer who sees myriads of electric 
lamps in shops and houses, sits back complacently with a 
feeling of confidence that all is well with his world. Perhaps 
this feeling of satisfaction is inherent among those who 
think and deal electrically, but it is a dangerous feeling none 
the less. It is likely to make us soft, and easily disheartened 
when the real difficulties present themselves. As a matter 
of fact, we are only just beginning to scratch the vast bulk 
of the business of domestic and industrial electricity supply. 
Things are in a state of flux in many branches of the industry, 
and that fact must be allowed to tone down the over-zealous 
and place a check upon those who think that the day of an 
electrical revolution is at hand. We do not want any more 
boom p2riods. As an industry, we are better suited to 
steady, certain growth than to spasmodic leaps into affairs 
ahead of us. Of course, reactions are, in some measure, 
contribütary to progress, but the electrical business has 
had its share of such things. At the present time it is 
enjoying constant and good trade, and is confronted with a 
great and glorious future, but it must not be supposed that 
this prospect justifies an attitude of cocksureness or even 
anything which might be interpreted as “swank.” We 
have nothing to lose and everything to gain by avoiding 


over confidence. 


An Industrial Aspect of Radio-Telegraphy.— The require- 


" Electrica! World," necessitates stringent measures in regard 
to conveving the fruit to d'stant ports in the exact period 
allowed for its ripening from the tme it is cut. All ships 
engaged in the trade are equipped with radio installations, so 
that in the event of a ship's disablement no time may be lost 
in sending assistance, thus preventing the loss of thecargo 


bat important one. We must avoid over confidence. Asa ; through d^'av. 
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PROVISIONAL ELECTRIC LIGHTING ORDERS. 


In November we gave particulars of the notices of intention 
to apply for provisional electric lighting orders in the 1914 
session, and we now publish a complete list of the applications 
for orders deposited with the Board of Trade by December 31. 
1913. We are again able to chronicle an increase in the total 
number of applications (51 against 47 in 1913 and 36 in 1912), 
and of these eight are from Scotland and thiee from Ireland. 
On this occasion only 20 local authorities are applying for 
orders (against 22 in 1913), but 31 companies and private 
individuals are anxious to obtain electricity supply powers, 
against 25 in 1913. 

Title of Order and Area. 


. Promo'ers. 
Abercarn Urban District. .................... eese. 


South Wales Electrical 


T itle of Order and Area. 
Newton-in-Makerfield | ................... Lees eee 
Oulton Broad Order ........... ———— À 
Reading (York Town Bulk Supply)  ............ 
Rickm2nsworth and Chorley Wood  ............ 
FUthin. sade coi ain aa lo e iesfoden 
ALUN unir E 
TROEON 56s ug en souci dod vt Eee sabese exeawee aan 
Tenby (Borough of Tenby, portion Parish of 

St. Issell’s, and portions of Parishes of St. 
Mary-out-Liberty and Penally) 


Promoters. 
Urban District Council 
Oulton Broad Electri. 
city Co. 
Reading Elec. SupplyCo. 
Colne Valley Electric 
Supply Co. 
Mr. J. Herbert Edwards 
Urban District Council 
Urban District Council 
Mr. James Herbert Kil. 
wards 


Abovne and District (and portions of Parishes 
of Birse and Abovne and Glentanner). 

Ayr Burgh (extension to Prestwick and por- 
tions of United Parish of Monkton and 
Prestwick and of Parishes of Dundonald, 
Ayr, Dalrymple and Maybolc) 

Ballater Burgh iiie os bt ccs casiissel gen RE 

Banstead, Walton-on-the-Hill, Kingswood and 
District (in Rural Districts of Epsom and 
Reigate) | 

Bedworth and Bulkington, ........................ 


Beeston and District ............. cerne 


Bispham-with-Norbreck (extension to West 
Ward of Urban District of Thornton) 
Bradford-on-Avon 
Castlebar Urban District ................eeeeeeeues. 
_ Chorley Municipal Borough ................ esses. 


ee*090690e09909590999$9006009925586009595890259€ 


Colinton (Parish of Colinton and part of the 
Parish of Corstorphine, Mid-Lothian) 

Cowbridge and Penybont.— .............. eese 

Dearne Valley (Urban Districts of Wombwell, 
Wath-upon- Dearne, Bolton-upon-Dearne & 
Thurnscoe) 

Edinburgh Corporation (extension to Parishes 
of Cramond, Corstorphine, Colinton, Liber- 
ton and Newton) 

Ellon Burge 15: 2 d nave ea uv xx pesxha cede arin 

Ely (portion of Urban District) .................. 

Farnham (extension to portion of Parish of 
Frensham) 

Feltham and District (Feltham and Sunbury 
and Parishes of Ashford, E. Bedfont, Han- 
worth, &c., in Staines Rural District) 

Galashiels and District (Burghs of Galashiels 
and Selkirk, portions of Parishes of Gala- 
shiels end Selkirk and portion of Parish of 
Melrose) ; 

Gellygeer (Bedlinog and Fochriw) | ............... 

Harwleli-i5 o oteototexe f o ex Ire peea Mss pP Re cis 

Hawarden Rural District (Parish of W. Saltney 
and portion of Parish of Hawarden) 

Heanor, Eastwood and District (Alfreton, 
Ripley, Heanor and Eastwood, and Parishes 
of Greasley, Kimberley, &c.) 

Hinckley and District... 


Kenilworth sevo Eee vec Vern tap eda HE dE EAE 


Kilmarnock (extension to Municipal Burghs 
of Irvine, Troon, Galston. Ncwmilns and 
Greenholm and Darvel, portions of Parishes 
of Kilmarnock, Riccarton, Dundonald, &c.) 

Kinyston-upon-Hull (extension to Parish of 
Sutton) 

Knottingley 

TCU DUR ices laid cain neces ale OX Leid eae please 

Leeds (extension to township of Roundhay) ... 

Llafnfaltfec Dan 3 «oossexe cec uera v comestees cevendscaus 

Llanidloes Borough | .......................eeesss. i 
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Mr. James Duncan 
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Midland Electric Light 
& Power Co. 

Derbyshire & Notting- 
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Power Co. 
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Messrs. J. Bourke & Sons 

Lancashire Electric 
Power Co. 

Colinton Tramways Co. 
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Power Distribution Co. 
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city Board 


Corporat ion 


Mr. James Duncan 

Ely Gas & Electricity Co 

Farnham Gas and Elec- 
tricity Co. 


Mr. Frederick Harold 
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Co. 

Midland Electric Light 
& Power Co. 

Midland Electric. Light 
& Power Co. 
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Co. 
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Merthyr Electric Trac- 
tion & Lighting Co. 
Mr. B. E. G. Bailey, the 
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son, M.P.. and Mr. 
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Watford (extension to Urban District of Urban District Council 
Bushey and Parish of Aldenham) 
Whitstable 4a cec eaaa PEET Whitstable Electric Co. 
Yeovil Borougstinu oes ese Noo s as xa o E E Tes Messrs. Petters Limited 
York (extensions to certain Townships or Corporation 
Parishes in Rural Districts of Escrick, 
Easingwold, Flaxton, Bishopthorpe, G. 
Ousseburn and Tadcaster) 
Ystradgynlais Rural District ........... —€— . Rural District Council 


ELECTRICAL PROGRESS IN INDIA. 


By the courtesy of Mr. J. W. Meares, M.I.C.E., M.I.E.E. (Electrical 
Adviser to the Government of India), we publish the following list 
of the applications for electricity supply under the Indian Electricity 
Act of 1910, together with particulars of the progress made in 
each case. There may, however, be other applications to some of 
the local governments particulars of which arc not yet available. 


BENGAL PRESIDENCY.—Calcutla—General electricity supply in opera- 
tion; arca of supply 125 square miles, max. load 6,000 kw. Separate 
tramways scheme—in operation 30 miles double track. . 

Darjeeling—General electricity supply, municipal (water power)—1in 
operation. Additional power station in contemplation for power pur- 
poses over a large area, mainly for tea factories. 

Barrack pore—Gencral electricity supply—in operation. 

Howrah—General electricity supply, suction gas plant—in operation. 
Separate tramways scheme, Diesel engines—in operation. 

Dacca—General electricity supply—in operation. 

UNITED Provinces.—Cawn pore—General electricity supply and tram- 
wavs—in operation. 

M ussoorie—General electricity supply and high lift pumping (water 
power). municipal—in operation. 

Tux PunjsAB.—Lahore—Cencral supply—in operation. 

Delhi—Gencral electricity supply and tramways—in operation. 

Simla—CGeneral electricity supply and extensive pumping (water 
power), municipal—in operation. 

Bombay PRESIDENCY.—Bombay—General electricity supply and tram- 
ways—in operation. Tata hydro-electric long-distance power trans- 
mission from Lanauli 32.000 kw.—works nearing completion. 

The proprictors of the Tata hydro-electric undertaking are already 
contemplating extensions, although the 32,000 kw. now installed are not 
yet working. Plans are being drawn up for the supply to Imperial Delhi. 
Several cities in the United Provinces are inviting applications for licences. 
Railway electrification is under discussion in the Bombay Presidency. 

Ahmedabad —(General supply—licence granted. 

CENTRAL PRovinces.—Nagpur—Cencral electricity supply and tram- 
ways—in operation. 

DeEccan.—Secunderabad—General electricity supply and tramways— 
licence granted. 

MADRAS PnEsIDENCY.— Madras—General electricity supply—in opera- 
tion, Separate tramways scheme—in operation. 

BurMa.— Rangoon—General electricity supply and tramways—!n 
operation. i 

Mandalayn —General electric su pply and tramways—in operation. 

During 1913 some progress has been made. Existing undertakings 
are for the most part prosperous. The total plant installed and 
working in the above undertakings amounta to not far short of 
60,000 kw. for general supply and 5,000 kw. for traction, though 


| in consequence of combined plant these figures are only approximate. 


The number of consumers amounts to about 13,000, and the con- 
sumption for general supply to over 27 million units per annum. The 
tramways are responsible for about 12 million car-miles per annum. 
and carry about 100 million passengers. | 

In addition to these publie undertakings there are some 480 
factories with a plant capacity of nearly 60,000 kw. 

In two native states, Mysore and Kashmir, there are large water- 
power projects in operation. That at the Cauvery Falls, supplying 
the Kolar goldfields, has a plant capacity of about 10,000 kw., to be 
increased shortly, and an output believed to be of the order of 
65,000,000 units. The two Kashmir schemes aggregate some 
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4,000 kw., but they are not fully developed, and their output is not 
yct very great. 

In 1910 the Indian Electricity Act, 1903, was repealed and the 
Indian Ele-tricity Act, 1910, was passed to take its place. Under 
this Act, which came into force with the new Rules in January. 1911, 
the terms of compulsory purchase have been improved, and a bonus, 
up to 20 per cent. of the “ then value ` as determined by arbitration, 
may be added on account of compulsory purchase. [n the Bengal 
coalfields the use of electricity is increasing considerably. 


eS 


BUSINESS NOTICES. 


Mr. Geo. Ellison has opened a branch office at 4. Cannon-strect. 
Manchester, to deal with the Lancashire and Yorkshire business. 
The branch will be under the management of Mr. W. A. Kirkham, 
who will have at his disposal a staff of assistants capable of dealing 
with inquiries for switchgear emanating from these areas. 

Mr. H. G. W. Haslett. who has been connected with the electrical 
trade for the last 15 years (a considerable portion of the time being 
with Messrs, Krupka & Jacoby) has entered into partnership with 
Messrs. Ralph H. Havlock & Son. mechanical and electrical engi- 
neers, 63, Queen Victoria-street. E.C. 

It is stated that the Allgemeine Elektricitüts Gesellschaft arc 
negotiating for a site for branch works at Malmo, Sweden. 

The old-established business of Messrs. Williams & Bach, 9. 
Hanover-street. W.. has been taken over by W. E. Gallier. who has 
resigned his position with Messrs. Jackson & Boyce. 

Engineering Amalgamation.— Arrangements have been concluded 
for amalgamating the undertakings of Messrs. Lassen & Hjort and 
Water Softeners (Ltd.) under the title of United Water Softeners 


(Ltd. ). 


Messrs. Lassen & Hjort arc the patentees of one of the most successful 
modern systems of softening water by means of lime and soda, while 
Water Softeners (Ltd.) are the proprietors of the recently introduced 
" Permutit " regenerative process. The management of the new com- 
pany will remain in the same hands as was that of the two original con- 
cerns, and pending the acquisition of more commodious offices the busi- 
ness of the new company will be carried on at the existing offices of the two 
concerns jointly. 

Patents Development.—Tlh:c owner of patents Nos. 1.45] 1908. 
for * Improvements in submarine signalling apparatus, 1.848 1908, 
for '* New and improved apparatus for alternative wireless telegraphy 
and telephony,’ and 1,4775 1908, for Improvements in trans- 
mitting apparatus for submarine signalling," desires to grant licences. 
Particulars from Messrs. Lloyd Wise & Co., 10, New-court, Lincoln's 
Inn. London. W.C. 

The owners of patent No. 27.710 1910. relating to “ Improve- 
ments in filament supports for electric glow lamps ` desire to dispose 
cf same or to grant licences Applications to Messrs. Marks & Clark, 


57 & 58, Lincoln's Inn Fields, London. W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The public examination of Chas. Blake (trading as the Bilston 
Electrical Co.), 4. Church-street, Bilston, will take place on Jan. 27 
at the County Court, Wolverhampton. 

Claims against Wm. Hy. Davis, (trading as the General Incandes- 
cent Fittings Co.), dealer in gas and electric light accessories, 75, 
Ralph-road, Saltley, Birmingham. are to be sent by Jan. 7 to Mr. 
A. S. Cully, 191, Corporation-street, Birmingham. 

In the liquidation of Wakelin Bros. (Ltd.), 7, Tottenham-street, 
Tottenham Court-road, London, W.C., a first and final dividend of 
114. is payable at 3, Fenchurch-street, London. E.C. 


QUU DH AIR T IP A 
ELECTRICITY SUPPLY. 


QUT UM T TITTET TA INTETTE 
EXTENSIONS. | 


Haslingden.—The Board of Trade have sanctioned a loan of £700 
for purchase of machinery for the electricity sub-station. 

Rathmines (Co. Dublin).—An unopposed inquiry was held kere 
last week into the application of the Urban Council for sanction to 
borrow £12,160 for extensions of the electricity supply undertaking 
and for the purchase of '* free ” wiring installations in the district. 
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Mr. G. F. PirpiTCH, electrical engineer to the Council, gave evidence 


as to the manner in which the loan for the cledtricity undertaking was - 
proposed to be spent. For the vear ended March 31, 1911, there was a 

Ceticieney of £188 on the working; in 1912 the surplus was £382, and for 

the year ended March 31, 1913, therc was a surplus of £418. Tho total . 
capital expenditure was £116,927. Owing to increased cost of co: the 

works cost had increased from 1:590. in 1911 to F68. per unit in 1913. 

The average selling price for the past two years showed a decrease because 

of the increased output for power and heating. The usual charge for 

lighting was 44d. per unit in private houses and 4d. per unit in shops. 

They had suffered, in common with similar undertakings, from the intro- 

duction of the metal filament lamps, but they were rapidly overcoming 

thet diftieulty and rapidly going ahead towards a better financial position 

than they ever were in. They were to a certain extent handicapped for 
went of power to introduce light into the small houses. 

Rochiale.— At the last meeting of the Gas and Electricity Com- | 
mittee it was decided to recommend the Council to apply to the L.G. 
Board for sanction to borrow between £50,000 and £60,000 for further 
extensions at the electricity works. 

The new extension is rendered necessary by the constantly growing 
demands for current for power purposes, several applications having been 
made within the last few months by concerns who require a very large — 
quantity. The last authorised extensions are still in progress, and the 
proposed new loan will bring the outlay decided upon in less than two 
vears to over £100,000. 

Walthamstow.—The electrical engineer (Mr. G. R. Spurr) has been 
directed to report on extensions required at the boiler house plant at 


the generating station, 


GENERAL. 


Aberdeen.—A sub-committee of the Electricity Committee has 
heen formed to consider and report upon the terms of the electricity 
supply to the Aberdeen Suburban Tramways Co. 


Aboyne.— At the recent meeting of the Deeside District Committee 
reference was made to the proposed application for a provisional 


electric lighting order. 
The chairman (Mr. R. R. Macdonald) said that in order that the pro- 


posed electricity supply scheme might be proceeded with it was necessary 
that they should have a guarantee of 1,500 lights in the district. He felt 
that if the lighting scheme went on it would be the wish of the committee 
that the hospital should have the benetit of the light. 

Dr. Watt (medical officer) said that it would be a great benefit to the 
hospital, especially as they had no gas. Paraflin lamps were not satis- 
factory, especially in the case of surgical operations. 

It was, therefore, agreed to adopt electric lighting at the hospital. 

Benfleldside.—The Urban Council recently asked the Board of 
Trade to revoke the electric lighting order of the Cleveland & Durham 
Supply Co., but the Board have intimated that they cannot do so. as 
the company had commenced work in the district, and cables had 
been laid in two streets. 

Blackpool.—Since April 1 last 216 new consumers have been con- 
nected to the electricity supply mains. 

Chiswick.—At a recent meeting of the Urban Council it was re- 
solved. in the event of the purchase of the local electricity supply 
works, to carry them on as à municipal undertaking for at least. five 
years. There was considerable opposition to the scheme of municipal 
trading. several members advocating the leasing of the works to a 


company. 
Delabole.—Thc official inauguration of the new electricity supply 
works will be celebrated on the lOth inst. by a ` tea, carnival and 


dance." 

Ellon.—The Town Council have unanimously agreed to support 
the application of Mr. Duncan for a provisional electric lighting order. 

Harwich.—The Council have decided to proceed with their appli- 
cation for a provisional electric lighting order. The consulting 
engineer (Mr. H. Harrison) has prepared a scheme of electricity 
supply, with estimates of cost, &c. 

Ledbury.— The electricity supply inauguration took place on the 


22nd ult. 

Newport (Mon).—The Electricity Committee have granted the 
following bonuses to the staff of the electricity supply department in 
recognition of the manner in which the work of installing the new 
plant had been carried out: 25 guineas to Mr. A. Nicholas Moore. 
borough electrical engineer; 10 guineas to Mr. Thaine, deputy elec- 
trical engineer ; and 25 guineas amongst the workmen. l 


Presentations.—On the 20th ult. Mr. J. W. Beauchamp, engincer 
and manager of West Ham Corporation electricity supplv. presented 
Mr. W. T. Hellaby, late superintendent of the representatives: 
department, with a marble clock on behalf of the staff and employés 
on the occasion of his leaving to take up an appointment as assistant 


sales manager for the Sunderland electricity undertaking. 
Mr. Beauchamp made brief reference to the good work done by Mr. 
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Hellaby in furthering the interests of the sales department, to which Mr. 
Hellaby suitably responded. 

In the evening a farewell dinner was given to Mr. Hellaby at Frascati's 
Restaurant, when a very pleasant time was spent. Mr. F. Fardnon, 
sales manager of the West Ham electricity undertaking, presided, and 
among the visitors were Mr. Councillor Kensett, Messrs. Sumner Smith 
(British Electric Equipment Co.), W. E. Bull (Falk, Stadelmann & Co.), 
E. P. Barfield (Edison & Swan Co.) Bardell (Siemens Bros. Dynamo 
Works), Goldby and Yates (Messrs. Gillespie & Beales), &c. 

Recently Major F. B. Mainguy. president of the States of Guernsey 
Telephone Council, was presented with an exact replica of a telephone 
hand-set, containing an eight-day timepiece, thermometer and baro- 
meter, on his retirement from the office. 

Jurat J. Esten de Jersey, the new president, occupied the chair at the 
presentation ceremony, and referred in eulogistic terms to the services 
rendered by Major Mainguy. It was owing to him that the telephone 
was inaugurated in Guernsey. 1t was now one of the most efficient and 
successful systems in the world: and no community had such a cheap 
and well-managed system as Guernsey. 

The engineer and manager of the telephone department (Mr. R. 
McLean) also addressed the assembly, and gave some interesting statistics, 

The metal parts of the articles presented are in oxidised silver, and the 
set is mounted on a walnut base. The clock, &c., are by Messrs. Negretti 
& Zambra, and were fitted to the order of James McMillan & Co., who 
supplied the instruments. 


Scottish Provisional Orders.— Among the provisional orders under 
the Private Legislation Procedure (Scotland) Act are the following :— 

In the Aberdeen Corporation provisional on'er power is sought to 
construct three additional tramway routes; to provide and work trolley 
and motor omnibuses, &e. The estimated cost of the new tramways is 
£54,000 and of the clectrical equipment end other works for trolley 
omnibuses, &c., £4.000, for trolley vehicles and motor omnibuses £7,000, 
with £25,000 for repaving, widening, &e. The proposed trolley omnibus 
routes are from Castle-strect along Justice-street, Commercial-street, 
Wellington-street and York.street to the south-east extremity of New 
Pier-road ; and from St. Nicholas-street along Schoolhill, Woolmanhhl, 
Rosemount-terrace and Westburn-road to Forresterhill-road. The 
trolley vehicles may be used for the carriage. of passengers, personal 
luggage of passengers not exceeding 28 lb. in weight, and for the carriage 
of parcels. The trolley vehicles are to be part of the tramway under- 
taking of the Corporation. The Corporation may provide and run motor 
omnibuses along two specified routes. 

In the Glasgow provisional order power is sought to construct further 
tramways, and to provide and run motor omnibuses. The estimates 
for the construction and equipment of 28 new tramways. for the pro- 
vision of omnibuses, and for the general purposes of the tramway under- 
taking amount to £785,625; and for street works in connection with 
tramways £16,080. 


Sheffield.—It is announced that during the past vear electricity 
has keen much more generally adopted for lighting and domestic 
purposes as a result of the adoption of the rateable value system of 
charging (10 per cent., plus $d. per unit.). 


West Bridgford.— Having induced the Derbyshire & Nottingham- 
shire Electric Power Co. not to proceed with their proposed applica- 
tion for a provisional electrie lighting order the Urban Council have 
also abandoned their application for an order. 


LIGHTING NOTES. 


Bexley.— Ihe Electricity Committees scheme for improving the 
public lighting of the district has been approved by the Council. 

The scheme provides for the fitting of 100 c.p. lamps in four roads and 
80 c.p. lamps in eight oth: r vos, Ml lamps at th» unction of strecta 
(except where 100 c.p. lamps are used) are to be of 80 c.p. and the re- 
mainder of the lamps will be of 40 €. p. The imprc ved lighting will be 
at the same cost as at present (£1,235). 

Dover.— The borough electrical engincer (Mr. L. W. Woodman) 
has been instructed to report upon what extensions (if any) of street 
lighting he would recommend the Council to undertake in the near 
future. 

Dublin Street Lighting Improvements.—The Electricity Supply 
Committee report that they propose. from time to time, to replace 
gradually the old arc lamps with modern tlame arc lamps. 

The conditions upon which prices for new lamps were invited involved 
a lengthy trial of the lamps. A number of tenders was received but the 
firms whose make of lamps was up to the standard required, were not at 
first disposed to give a free trial of a full circuit of lamps (22 in number). 
and the City Electrical Engineer did not consider that a proper trial could 
be made except with a full circuit. Pwo of the firms aurced to the terms 
required (the General Electric Co. and Messrs. Johnson & Phillips), and 
a trial of the new lamps was starte! carly in the vear on the Grafton- 
street, Westmoreland-strect. and O'Connell-street circuits. A separate 
trial was also made of two lamps from Messrs, Crompton & Co. Mr. 
Rucdle now reports that the extended trials of the lamps has proved 
satisfactory, and he recommends the taking over of the limps from the 
two firms. Trials were also made of a new type of contact gears, and in 
this case the gear of Messrs. Crompton was found the most efficient. The 
Committee had intended to recommend the Council to make a further 
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renewal of the arc lamps during the coming year, but owing to the intro- 
duction of the new half-watt metallic filament lamp the Committee 
decided to post pone the matter in order to be able to ascertain the best 
arrangements to make for improving the street lighting. 
Foleshill.—Coventry Electric Light Committee have agreed to the 
Parish Council entering into an agreement with Exhall Colliery Co. 
for the supply of electric current in Little Bayton for public lighting, 
although it is within the Corporation's area of supply. 
Stoneham.—Negotiations are proceeding between the Rura 
Council and Southam pton Corporation in regard to the supply by the 
latter of electricity in Bitterne for public lighting. 
Workhouse Lighting.—The Caistor Guardians have decided to 
adopt electric lighting at the workhouse, and tenders are to be invited. 
A L.G.B. inquiry was held at the offices of the St. Mary Islington 
(London) Guardians on Tuesday morning into the proposal to adopt 
electric lighting in several of the institutions controlled by the 
Guardians. The proceedings were private. 


POWER AND HEATING NOTES. 


Electricity in Mining.—At the recent meeting of St. Ives Con- 
solidated Mines (Ltd.) the chairman (Sir Francis Fox) stated that 
arrangements had keen made with the Cornwall Electric Power 
Company for the supply of a first instalment of about 250 n.r.. 
which would be used in connection with the whole of the increased 
milling plant, and thereby would set free a considerable amount of 
the company's own power supply for other requirements of the mine 
in connection with the increased devclopment and stoping operations. 


Glasgow.—The Electricity Committee recommend that the hiring 
out of clectric motors to engineering firms, &c.. for use in their works. 
which was in practice in the former burgh of Govan. should not be 
extended within the Glasgow area of supply, and that the hiring of 
existing motors be discontinued as opportunity occurs. 


Walsall.— At Monday's meeting of the Council of the local Chamber 
of Commerce a discussion took place on the recent. decision of the 
Council to increase by 10 per cent. the charges for electricity for 
power. 

The Presmest said there was no desire to harass the Electricity Com- 
mittee, and they all recognised the Committee were shouldering a heavy 
burden, but secing that a big out put was essential if profit was to be made 
the question arose whether increasing the charges was the best method 
of meeting the position. In his opinion, instead of making the under- 
taking a profitable one, the higher prices would have a contrary effect. 
The Committee seemed to be tinkering with the question by making the 
consumers pay more. If the charges for power were excessive they could 
not expect to attract business people to the town, 

After discussion, a resolution was passed expressing regret that the 
electricity department found it necessary to advance the prices for 
lighting and power, a policy believed to be against the best interests of 
the undertaking and of the trading community, and advising the Council 
to take steps to provide new electricity works. 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 


Colne.—The arbitration proceedings to determine the purchase 
price to he paid by the Council for the undertaking of the Colne and 
Trawden Light Railways Co. will commence in London on Monday. 

Dover.—The Tramways Committee are considering the questicn 
of converting the motor rail groove water and cleaner car into a Ca? 
suitable for street watering at the cost of £147, and the estimated 
cost of working is put at 4s. 6d. per hour. 


Dunfermline.—The tramway route to the Milesmark district was 
officially inspected and opened for traffic on Saturday last. 

At the cake and wine banquet which followed the inspection Provost 
Husband ex pressed the hope that before long they would see the tram 
ways extended westward to the populous and growing mining commun 
ties of Vallevtield and Torryburn. ‘To the south of the town they also 
looked for development of the tramways. 

In replying to the toast of ©“ Continued Prosperity to the Tramways 
Company," proposed by the Provost, the manager (Mr. Shepherd) said 
that in the not distant future the likelihood was that tramway develop 
ment: would take place to the west and south of Dunfermline. 

Hastings.—The Foard of Trade have intimated to the local Tram- 
ways Company that they propose to issue an order for the discon- 
tinuance of thy Dolter surface contact svstem on the front. 

An effort is, however, being made to get the Board to allow a further 
period of. grace to enable the tramway, company to make arrangement? 
for acopting the Stevens petrol-electrie cars in place of the Dolter car. 
The company has given an order for 20 petrol-clectric cars, but it vill 
take at least two or three months to complete the arrangements for 1n: 
stalling them. 

Huddersfleld.—'lhe tramway route to Elland will be ready for 
opening in about a fortnight. 
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“L.C.C. Tramways.—For some time there has been a difference of ] : 


opinion between ‘Bermondsey Borough Council and the London 
County Council as to the stsyem of traction to be adopted on the 
tramway from Tower Bridge-road to Lower-road, Deptford, via 
Grange-road and Southwark Park-road. The County Council ob- 
jected to the conduit system on account of the cost, but a compro- 
mise has been come to and it is expected that the conduit system will 


now be adopted. 


` Trailer Cars.—It is reported that the London Count y Council aro so 

satisfied with their experiments with trailer cars that application 
has been made to the Board of Trade for consent to the use of 
additional trailer cars on the southern routes, and pending the 
receipt of the Government department's consent, prices are being 
obtained for 150 trailer cars and also for the equipment with couplers 
of about 200 of the existing electric cars. 


Walthamstow.—The G.E. Railway Co. cannot agree to the Coun- 
cil's proposal to run tramears into Hoe-strect station yard. but sug- 
gested that the tramway should run down Selborne-road. 

The alternative proposal would entail the cost of a provisional order, 
and failing the compeny agreeing to the original proposal the extension 
will probably be included in any future provisional order the Council may 
apply for. 


: RAILWAYS. 


Lancashire & Yorkshire Railway.—The directors have decided to 
adopt electric traction on the line from Manchester to Bury, via 
Prestwich and Radcliffe. The trains will te worked on'the direct- 
curent system, as cn the Southport line. Experiments are being 


made on the line ketwcen Burv and Holcombe Brook with a high- 


tension dircct-current system, the equipment in this case having been 
supplied by Messrs. Dick, Kerr & Co. | 

London Traffic Facilities.— Yesterday (Thursday) the Metro- 
politan Railway Co. introduced important reductions in the ordinary 
fares and season-tickot rates on the Great Northern and City section 
of their line. The Metropolitan Co. are carrying out a reorganisation 
of the Great Northern and City line, which will Fe brought up to the 
Metropolitan standard within a short pericd. 

The Metropolitan District Railway Co. have also introduced many 
important additions to and accelerations cf. services between the western 
suburbs and to the City, and a new scale of reduced fares and season 
ticket rates came into opcration on the Wimbledon and Richmond lines, 


RAI L- LESS, &c. 


Brighton Trolley Omnibus Scheme.— Experiments aie being 
carried out by Brighton Tramways Committee with the trolley 
omnibus borrowed from Leeds Corporation. 

Two or three routes have been selected in turn, and particular atten- 
tion is devoted to the turning of the omnibus, and in one case the vehicle 
was made ready for the return journey in 35 seconds. Notable features 
of the running of the car were its silence and the casy acceleration of speed. 

Nelson.—The Tramwavs Committee are considering a scheme for 
the provision of trolley omnibuses for Walverden and Southfield 
Districts. 

The extension of the tramways is regarded as impracticable. owing to 
the expense involved in widening streets, and after carefully considering 
the claims of motor omnibuses and rail-less cars, the committee strongly 
favour the latter. Three routes will be equipped. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Swiss Telephone Service.—It is announced by the Post 
Office that from Jan. 1 telephonic communication with Basle, 
Geneva and Lausanne (Switzerland) can ke effected from all sub- 
scribers’ telephones and call offices within the inner London telephone 
area—that is, from all such stations and offices as are available for the 
inland trunk service. 

Automatic Telephone Exchange at Stockport.— In connection with 
the scheme for improving the telephone service in the Stockport 
district arrangements have been made for equipping an automatic 
exchange this year. 

The works of laying underground cables in the Stockport and Reddish 
area is proceeding, and three miles of pipes have been laid in the trenches 
which were recently made by the electricity department for the electric 
light cables. Further contracts ere being let for laying acditional pipes. 
An underground cable between Stockport and Marple will be provided, 
and four new pipes for underground cables between Stock port and Man- 
Chester are being laid. The contract for the construction of the auto- 
matic exchange at the new post office has already been Iet. 

French Telegraphs.—The French telegraphic administration have 
decided to establish direct: telegraphic communication between 
Marseilles and Constantine and between Paris and Oran, using the 
Baudot system. 


i . 
' now satisfactory. 
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Manchester Telephone Developmenis.—At the !à:t meeting of the | 
Manchester Telephone and Telegraph Advisory Committee, Mr. 
Medlyn, P.O. superintending engineer, attended and gave particulars 
of telephone developments in the district. ^ ` - DM MEME 

In the year ended Oct. 31, 1913, the number of telephones in the dis- 
trict increased from 32,994 to 34,904. Arrangements were being made 
for quickening the telephone service between Manchest:r and Liverpool, 
and extensions of telephone exchange equipment were being made. - 
Work, including important underground cable extensions, had been com- | 
pleted and relief afforded in Sale, New Mills, Marple, Atherton, Tim- 
perley, Ashton, Stalybridge and Bramhall. In Stockport a considerable 
length of new pipe work had been completed. Important relief schemes 
were in hand in Didsbury, Chczlton, Urmston, Denton, Rusholme and 
Whitefield. In the first six cases underground yipes bal been fi: isked 
and the cables were rapidly approaching completion. Extensive works 
would be started soon in Wilmslow, Leigh, Atherton, Heaton Moor, part 
of Stockport, and important portions of the Manchester city arca. A 
large number of wires now carried overhead on poles would be placed 
underground. Since April 1 57 miles of new underground pipes had been 
authorised for local exchange services, of which 26 miles had been laid, 
and several large contracting firms were pressing forward with the rc- 
meincer. Sixty-six miles of underground cables had been euthorised, 
of which 25 miles had been laid. The number of wires in a cable generally 
varied from 20 to 1,000, the largest size laid in Manchester conteining 
1,600 wires. | 

In addition to local exchange development many extensions of the 
trunk telephone system had been effected, one of the most important 
being the provision of two direct lines between Manchester and Dublin 
by means of a new submarine cable which had been laid between Nevin, 
on the North Wales eoast and Howth, near Dublin. Extensive schemes for 
improving the trunk service between Manchester and neighbouring towns 
were being matured. During the year 139 miles of new pipes for trunk cables 
radiating from Manchester had been authorised. The new cables authorised 
or contemplated would include extensions to Stockport, Ashton, Bolton, 
Bury, Burnley, Rochdale, Preston, Blackburn, Bacup, Accrington, War- 
rington, Liverpool and Oldham. Arrangements were also being made for 
quickening the telephone service between Manchester and Liverpool by tho 
provision of direct lines between the principal local exchanges in the 
respective cities, It. was hoped the service would be ready for opening 
early in the new year. Numerous extensions of telephone exchange 
equipment had been made in the district and tbe accommodation was 
The work at the old Central Exchange, Manchester, . 
had been lightened by the transfer of about 800 subscribers to the City 
Exchange. An important extension of the City Exchange had been 
completed, but owing to the rapid growth of business it-was necessary to . 


| put in hand at once a further considerable extenaion.. Ultimately new 


— 
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equipment would be provided to teke the plece of the present Central 
Exchange. | 

Municipal Telephony.— A special meeting of Hull Corporation will 
le held on Monday to consider t he report of the Telephone Committee | 
recommending the purchase of the local telephone undertaking of the 
Postmaster-General at £192,423. 


Radio-telegraph Notes.—It is announced that the Bolt Head radio . 


staticn, which opened for public service in 1908, is to be closed for 
that service. and will probably be used for experimental purposes 


and in connection with communications to the Channel Islands, in 
the event of mishap to the submarine telegraph cable employed on 


that cervice by the Post Office. 


It is announced that the Russian Government are in negotiation 
with the Norwegian Radio-Telegraph Co. in regard to effecting direct 
radio-telegraphie communication between Russia and America. No 
mention is made in the report as to the loc ition of the high-power 
station in Russia, nor of that of the “ American " station.. | 

The neighbourhood of Carnarvon is intimately associuted with 
the life and work of the late Sir William Preece. and it is fitting that 
it should be selected for one of the high-powe: radio stations intended 
to communicate with North America. A greet transatlantic station 
is being built at Cefndu. and will shortly Le completed. This station 
ix built at a height of 750 ft. from the lower land of the district. and 
the highest mast will stand about 1.400 ft. above sea level.. It is 
intended that the station shall communicate direct with another 
huge station in cours? ef conctrüction at New Jersey, just outside 


New York. 
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Australasia.—Tlo `“ Australian Mining Standard” says there is 
evcry likelihood that the Metropolitan Council (Greater Melbourne). 
Fill, introduced by the Victorian Premier (Mi. Watt). will be revived 
next session. This Bill embodies the Government's policy with: 
regard to tramways. 

Meanwhile the Lord Mayor of Melbourne (Coun, Hennessy) has beon 


a 


considering the desirability of taking over the motor buses in the city, as 
he fears they will enter into great competition with the tramways when 
the latter are taken over by the Council in 1916. 

St. Kilda (Victoria) and S. Melbourne Council have decided to extend 
the proposed electric tramway in South Melbourne, from the terminus in 
Patterson-street, to a junction with the St. Kilda-Kew electric tramway. 

Three new tramways (5} miles in length), connecting the Prahan-Mal- 
vern tramways with one giving communication between Kew and Elstern- 
wick, were recently opened. The cost of construction was £33,000. The 
Prahan-Malvern Trust, which will commence the construction of several 
new lines early this year, is asking for an increase of borrowing powers 
from £500,000 to £700,000. 

The Victorian Railways Commissioners state that the capital expendi- 
ture on the St. Kilda- Brighton electric tramway June 30 last was £88,133. 
From the date of the opening till June 30 last revenue was £88,932 ; work- 
ing expenses were £74,179 and interest £15,688; the loss (after meeting 
all expenditure) being £17,433. Referring to a proposal that the Com- 
missioners should sell or lease the line to the two municipalities concerned, 
the report says the Commissioners are averse to surrendering control of it 
until the formation of the Greater Melbourne Council. 

Port Melbourne Council recently resolved to invite other councils to 
join in approaching Melbourne Council for a reduction in the price of 
electricalenergv. On the basis of the last two or three months’ working, 
it is estimated that the Council will incur a loss during the coming year of 
£997, 

A new alternative proposition has been put before the Tasmanian 
Government by Mr. J. H. Gillies, managing director of the Hydro- Electric 
Power & Metallurgical Co., in connection with the completion of the 
hydro-electrical portion of the company's undertaking. It is suggested 
that the Government should advance £150,000, at 44 per cent. per annum, 
the company to have the right to pay off the whole or any portion, at any 
time, within 10 years; the company to give the Government the option 
of purchase at a valuation (to be arrived at by arbitration), of the hydro- 
electric portion of its property. The option to commence one year after 
the completion of the work. 

After the proposal was received by the Premier, Mr. Earle gave notice 
in the House of Assembly that he would move that it was desirable that 
further consideration should be given to the matter during the present 
session of Paliament. Mr. T. W. Fowler, engineer-in-chief, had left for 
the great Lake, has made an investigation of the work done, and will report 
on the whole scheme to the Government. 

Northcote and Fitzroy (Victoria) Councils have agreed to a scheme of 
electric tramway construction recommended by a conference of represen- 
tatives of Fitzroy, Northcote and Preston councils, at an estimated cost 
of £65,000, to be borne to the extent of £23.000 by Preston, and £21,000 
cach by Fitzroy and Northcote. 

Two officers of the Australian Postmaster-General's department (Mr. 
A. R. Jones and Mr. W. Morgan) have left for England and America to 
inquire into telephone practice. 

. Brunswick (Victoria) Council seek permission to borrow £7,000 to 
extend their clectric lighting scheme, and £1,000 for the purchase of land 
for a technical school. 

In the Queensland Legislative Assembly recently Mr. Denham stated 
that there was not the least chance of the Government taking over the 

Brisbane tramways at the end of the present concession, as it would 
make too great a demand on loan funds. 

The revenue of the Commonwealth Postal De partment from telegraphs 
and telephones for the first quarter of the financial year (July to Septem- 
ber) was as follows: telegraphs £51,974 (against £46,329 for the corres- 
ponding period last year) and telephones £255,761 (against £209,138). 


India.—The ‘‘ Railway Times" states that Major Hepper, in 
giving evidence before the Bombay Development Inquiry Commis- 
sion, advocated the construction of an overhead electric railway 
across the Maidan by the Bombay, Baroda & Central India Railway 
Co. He suggested that the Government should allow the company 
to use the necessary Government land if the company agree to re- 
construct their line south of Sandhurst Bridge as an overhead line. 


Novia Scotia— Water Power Facilities.—There are many rivers in 
Novia Scotia with capacious lakes for storing water with a fall of 
from 15 ft. to 100 ft. and where from 100 H.P. to 30,000 H.P. can be 
developed. The River Mersey is one of the largest of these rivers. 
]t has a fall of 248 ft. from First Lake to tide water, à distance of 
17 miles. Four power developments already exist on the river 
occupying nearly six miles of its lower reaches. The entire river 
has lately been surveyed. and it is proposed to raise the level of First 
Lake by 20 ft. to provide for storage for future developments. The 
total continuous 24 hour shaft horse power available on the Mersey 
is estimated at 29,830. 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate " says the electricity 
works at San Justo (Buenos Ayres) is now supplying electric current. 
On Dec. 2 the new public electric light service in Belgrano was inaugu- 
rated. There are 450 10 ampere are lamps for public lighting, replacing 


866 gas lamps. 
Rosati Electricity Co. have submitted a proposal to the Mayor for 
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public lighting. . A concession to Messrs. Colson, Brookhouse & Pyne for 
public lighting was recently sanctioned by the Council. | 


Italy.—The Società Trazione ed Imprese Elettriche, of Milan, has 
been authorised to convert the steam tramway from Milan to Gal. 
larate into an electric line. 


Paraguay.—The supply of electricity by the new works in Asuncion 
was commenced recently. 


LI 


Portugal.—1n connection with the concession for electricity supply 
and gas granted by Lisbon Council, it is stated that the Gesellschaft 
für Elektrische Unternehmungen, of Berlin, will supply the electrical 
plant. &c. 


Sweden.—The Municipality of Stockholm is about to raise a loan of 
about £2,750,000 for gas and electric works, harbour improvements, 
&c. 


MISCELLANEOUS NOTES. 


Calendars, Diaries, &c.—- The Victa Electrical Co., of 60, Queca's- 
road, Battersea, London, S.W., who are electricity meter specialists 
and contractors to H.M. Office of Works, are sending out a monthly 
tear-off calendar to their various friends. ` 

From the Sun Electrical Co. (Ltd.), 118-120. Charing Cross-road. 
London, W.C., we have to acknowledge receipt of an example of thc 
penknives the company are distributing amongst their customers and 
friends, with the following notification :— ! 

If any of our customers and friends have not received the penknife, 
the Post Office must be blamed, and we shall be happy to forward one if 
they will advise us. We would like to add that since issuing these knives, 
we have found that certain of our customers hold a superstitions belief 
regarding the acceptance of knives and have accordingly presented us in 
exchange with a small coin. Should any applicant prefer to be on the 
safe side and act likewise we shall be pleased to see that the funds of the 
Electrical Benevolent Institution are duly credited with the amount. 

Messrs. W. Liley & Co., electrical engineers and contractors, 30, 
Benson-street. Liverpool, are sending out a useful set of blotting 
sheets. 

Thermit Ltd., thc welding specialists, have prepared a useful 
pocket book and calendar. The opening pages of this are devoted 
to illustrations which shów in a practical manner how the Thermit 
system can be applied for the mending of broken steel castings, gear 
wheels, tramway motor cases, fan and pump casings, stecl shafts for 
armatures, and engines of all kinds, flywheel spokes, &c. The note- 
book portion consists of a large number of ruled blank pages which 
are bound to be very useful. The offices of the company are 27, 
Martin’s-lane, Cannon-street, London, E.C. 

The Great Central Railway has prepared a useful pocket book 
giving the tide tables at Immingham and Grimsby. In addition 
some interesting facts and figures are given regarding the new 
Immingham Dock and the facilities which it gives for shipping of all 
classes. A number of pages are devoted to the Immingham Dock 
signals. Our readers will doubtless recall the fact that these are 
given by an electrically-operated syren which is placed at the eastern 
extremity of the Eastern Jetty. One useful table is that giving the 
distances between the principal foreign ports and Immingham, an 
also from Immingham to the coasting ports of the United Kingdom. 

Messrs. Nalder Bros. & Thompson's calendar is small in size and 
neat in appearance, while it arrives accompanied by best wishes for 
a happy and prosperous new year. Messrs. Nalder Bros. & Thomp- 
son also inform us that they will be shortly moving into much larger 
works at 974, Dalston-lane, Dalston, N.E. These premises are being 
fitted up on the most up-to-date lines and are within easy acce3s of 
the City. 

The Electricity Supply Publicity Committee has ready a calendar 
which can ke supplied in quantities at a moderate charge to central 
stations and contractors overprinted with name and address. It is 
entitled '* The Electric Calendar," and is a tasteful multi-colour pro- 
duction showing four views in an electric home—the bedroom. the 
bathroom, the dining room and the hall. Below these are tear-off 
monthly sheets, on each of which is a little homily upon the various 
uses of electricity. l 

Another crayon drawing of Jandus Julia forms the major part of 
the calendar issued by the Jandus Arc Lamp & Electric Co. It i5 
from an original by Mr. C. E. Ritchie, and is a most acceptable pre 
sent. Fortunate recipients should obtain both inspiration an 
regeneration from it; the:e will be no reprints beyond the limite 
number already prepared. me * 

An extremely handy pocket-book and diary is being issued T 
Switchgear & Cowans (Ltd.). Salford. It is contained in a hanc 
some ‘either wallet, which will provide ample protection for 1t an 
serve as a '* pooch ” for notes and stam ps. 
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Customs Duties and Decisions.—Amongst other changes in the 
Ecuador Customs Tariff, which took effect on Jan. I, it is announced 


that electric accumulators, and parts and spare parts of same. will be 


admitted free (not hitherto specified). 

The French Customs Department have issued a schedule stating, inter 
alia, that electric cables of iron, stcel, copper. &c., wire, with covering of 
a'uminium, are classified under No. 579 bis of the tariff (as " Manufactures 


of aluminium other."') 
Under the Finland customs tariff mechanical apparatus for working 


“electric lifts is su bject to import duty of M. 14.70. per 100 kilos (5s. 11d. 


per cwt.) 
Catalogues im ported into the Union of South Africa are liable to a duty 


of 25 per cent. ad val. or 2d. per lb.. whichever is the higher, with a rebate 
of 3 per cent. under the British preferential tariff, but under sec. 47 of the 
Southern Rhcdesia Order in Council no duty is payable on Catalogues, 
the produce of the United Kingdom or British Possessions, imported 
into Southern Rhodesia. 

It is announced that “ radio-fans " erc admitted into Southern Nigeria 
duty free, 

With regard to certificates of origin for goods imported into the British 
West Indies (including British Guiana) under British preferential tariffs, 
the Board of Trade correspondent at Georgetown. British Guiana, states 
that certificates have been received which are not in accordance with the 
regulation certificate and not furnished within the prescribed. period. 
The “ Board of Trade Journal " contains (on pp. 688 and 699, Dec. 24, 
1913) copies of the forms of certificates for articles consigned direct from 
the country of origin and also for articles not consigned direct from the 
country of origin, and it is also stated that in consequence of the Canadian 
West Indian Reciprocal Trading Agreement of 1912, provision has been 
made for the entry of certain goods, the produce of the United Kingdom, 
Canada and Newfoundland, at preferential tariff rates into the following 
British. West Indian Colonies, with effect from June 2, 1913: "Trinidad 
and Tobago, British Guiana, Barbados, St. Lucia, St. Vincent, Antigua, 
St. Kitts, Dominica and Montserrat. 


Electrical Engineers' Ball.—We remind our readers that the 


Electrical Engineers’ Ball will take place on Friday, Feb. 20. at the 
Hotel Cecil, London. The committee is a large and influential 


one; the executive committee consists of Messrs. O. H. Baldwin, E. J. 
Fox, W. L. Madgen, P. V. McMahon, J. Sheph id, R. J. Wallis- 
Jones and C. H. Wordingham ; the hon. secretaries arc Messrs. H. 


‘Alabaster and A. M. Sillar ; the hon. treasurer is Mr. J. E. Kingsbury. 
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Generating and Sub-station Plant. 
IrswicH Corporation invite tenders for the supply of three- 


phase 300 k.v.a. 3.300-volt Alternato;, to couple to existing 
engine ; Rotary Converter with Transformer. a.c. booster and 
c.c. Exciter, to give 312 k.v.a. from c.c. to a.c. ; Automatic 
Voltage Regulator and Booster and Cable Connections; three 
50 k.v.a. three-phase "Transformers for Sub-stations; h.t. 
three-phase Main Switchboard for power station, h.t. and ].t. 
Switchgear for Sub-stations, and two Motor or Rotary Con- 
verters each 250 kw. Copies of specification, general condi- 
tions, &c.. may be obtained from the chief engineer and manager, 


Mr. F. Ayton. to whom tenders by 1I a.m. Saturday, Jan. 31. | 


See also an advertisement. 


Telegraph and Telephone Material. 

Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 
the supply and delivery of Telegraph and Telephone Mateiial. 
Tender forms. specifications. &c.. from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 
in an advertisement, 


Electrical Stores. 
IsLINGTON (London) Borough Council invite tenders by noon 
Jan. 28 for Engine Room Stores. Arc Lamp Carbons. Globes. 
Oils. and Lubricants, "Transformers and c.i. Tanks, Pipes, 
Troughs, Insulators. Meters, Cables, Electrical Sundries, Lamps, 
&c.. Forms of tender, &c. (after Jan. 12) from the Town Hall. 


Upper-strcet, Islington, N. 
Motors and Starters. 


SWANSEA Corporation require tenders by noon Jan. 8 for 


one or two years’ supply of Motors and Starting Switches. 
Specifications, &c., from the Borough Electrical Engineer. 


TITTEN T 


Festivities.—Last week nearly 1,500 children of the Birmingham 
Corporation tramway employés were entertained at a Christmas 
party organised bv the men's Social, Athletic and Thrift Agency. 
supported by the chief officials. 

The event took place at the Town Hall, whither and whence the guests 
were conveyed free in special cars. Tea, performances by the tramway- 
men’s band and a variety entertainment were amongst the attractions. 
The Lord Mayor and Lady Mayoress and Mr. A. Baker (general manager 
of the tramways department) attended, and expressed the pleasure they 


experienced in doing so. 


Local Authority Finance.—For the year ended March, 1913, the 
receipts of the local authorities in England and Wales (from all 
sources except loans) were £130,713,000, and the expenditure (ex- 
cept that charged on loans) was £130,128,000. The outstanding loan 
debt at the end of the year was £413.712,000. The annualexpenditure 
out of loans on account of electricity supply. gas and water supply, 
tramways and light railways, &c., amounted to £4,889,000, and on 
account of other purposes to £11,319,000. 

In Part III. of the Annual Local Taxation Returns for 1911-12, which 
comprises Rural District and Parish Councils, &c., it is stated that in 
rural districts £2,714 was received from an clectric light undertaking. 
The expenditure on electric lighting (excluding cost of public electric 
lighting) was £2,659. The sums expended on public lighting were: Elec- 


| tric lighting, £3,015; other lighting, £23,660. The expenditure out of 


loans in the year totalled £3,561 for clectric lighting, and the total out- 
standing loans on March 3], 1912, were £35,228 for electric lighting and 
for public lighting £451. In parish areas £491 was spent on public elec- 
tric lighting and £859 on other pubtic lighting. There are 25 parishes or 
lighting districts in which the Lighting and Watching Act was admini- 
stered by inspectors or by joint committees. 


Municipal Strikes.—Though the strike of the Leeds employces still 
continues all municipal services have now been restored to their 
normal conditions, and (he special Committee of the Corporation have 
secured practically all the labour they require. 

On Wednesday several hundreds of the Blackburn municipal employees 
came out on strike, but the electricity supply service has not yet been 
affected; As at Lecces, the gas department is the most cceply involved 
and noticc has been given that in consequence of the strike no gas can be 


supplicd to mills or workshops. 
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Electricity Supply. 
The authorities of the Parish of St. HELIER. Jersey. invite 


tenders for the exclusive concession for the supply of Electrical 
Energy. Conditions. &c., from the Mayor. Town Hall, Jersey. 
See also an advertisement. 

The Deputy Postmaster-Gencral, MELBOURNE (Victoria), will 
receive tenders until 3 p.m. Jan. 27 for supply of 17 Switch- 
boards and Accessories. Specifications, &c., from the Deputy 
Postmaster-General, Melbourne. 

The Deputy Postmaster-General, PERTH (Western Australia), 
rcquires tenders by 3 p.m. Jan 21 for supply of Telegraph Instru- 
ments and Parts. Specifications, &c., from the Deputy Post- 


master-General, Perth. 


! 
Rail-less Trolley Vehicle Equipments. l 
BrapForp Corporation want tenders by Jan. 3 for Electric 


Trolley Vehicle Equipment. including 56 d.c. 20 n.r. Motors, 
28 Controllers, 28 Chassis, 30 Resistances, 60 Circuit-breakers, 

- 98 Junction Boxes and 60 Trolley Bases. Schedules, &c., from 
the Tramway Offices, 7, Hall Ings, Bradford. 


Electricity Works Extensions. 
SHEFFIELD Electric Supply Committee want tenders by 10 a.m. 


Jan. 6 for foundations for three Boilers, Construction of Base of 
Chimney Stack and Erection of two Motor Houses Specifica- 
tion, &c., from the General Manager of the Electric Supply 


Department. 


Boiler Feed Tubes. | | 

WARRINGTON Electricity and Tramways Committee require 

tenders by noon Jan, 7 for Weldless Stecl Tubes for Feeding 
Specification, from Borough Electrical Engineer. 


Boilers. 
Water-Tube Boilers, Superheaters and Stokers. 


WOLVERHAMPTON Corporation require tenders by noon 
Jan. 19 for supply and erection of two Water-tube Boilers, with 


Superheaters and Mechanical Stokers. «a j s ;, — Ey. 


4 


QU 


"550 


` THE ELECTRICIAN, JANUARY 2; 1914. 


Wiring and Fittings. MEE i 
Tenders are -wanted by Jan. 5 for the Electric Lighting of 
Ainsworth Sanatorium for Bury and District Hospital Board. 
Specification, &c., from the Clerk to the Board, Cross-st., Bury. 


Lonpon County Council require tenders 11 a.m. Jan. 13 for 
wiring Popham-road, Islington, Elementary School (about 130 
lighting points) Specification, &c., from the County Hall. 
Spring Gardens, S.W. 


Lonpon County Council also want tenders by 11 a.m. Jan. 21 
for Electrical Installations at Vernon-square (Finsbury) ele- 
mentary school (241 points. 318 lights), and Ranclagh-road 
(Pimlico) elementary school (210 points, 258 lights) Specifi- 
cations, &c . from the Chief Engineer, Spring Gardens, S W. 
St. ALBANS Guardians want tenders by Jan. I4 for the Elec- 
tric Lighting of the workhouse and infirmary. Specification 
from the Clerk, Union Offices. Chequer-street, St. Albans. 


GLAscow Corporation require tenders by Jan. 14 for Electric 
Lighting. Heating and other works in connection with altera- 
tions and extensions of the police buildings, Albert-street, 
Govan. Specifications, &c.. from the office of Public Works. 
City-chambers, Glasgow. 


Tramway Stores. 
BIRMINGHAM Tramways Committee require tenders by noon 
Jan. 26 for 12 months’ supply of Electrical Sundries, Insulating 
materials, Ironmongery. Oils, Greases, &c. Forms of tender 
from the general Manager. Tramway Offices. Congreve-street, 
Birmingham. 


Lighting, Telephones, &c. 
PONTYPRIDD Guardians require tenders by Jan. 19 for a com- 
plete Electric Light, Telephone and Fire Alarm Installation at 
the workhouse and new extensions thereto. Specification, &c.. 
may he seen at the offices of Messrs. A. L. Thomas & G. S. 
Morgan, Gelliwasted-road, Pontypridd. 


Water Coolers. 
MANCHESTER Electricity Committee require tenders by 10 a.m. 
Jan. 16 for supply and erection at Stuart-st.'generating station 
of Water Coolers. Specification, &e., from Mr. F. E. Hughes. 
Town Hall, Manchester. 


Steam Turbine, Alternator, Condensing Plant, Rotary Converter, &c. 

DuNbEkr Corporation require tenders by first post Jan. 30 for 

5.000 kw, Steam "Turbine and Alternator, Condensing Plant. 

and 750 kw. Rotary Converter. with Transformer. Specifica- 

tion. &c., from Mr. H. Richardson. Electricity Department, 
Dundee. 


Electrical and General Stores. 
Hampsteap (London) Council require tenders by 4 p.m. 
Jan. 8 for one or three years’ supply of Electrical. Engineers’ 
Stores, Oils, &c. Forms of tender from the Town Clerk, 
SOUTHAMPTON Corporation want tenders by noon Jan. 12 for 
Earthenware Pipes, Meters. and Condenser for the elect.icity 
department. Specifications, &c.. from the Borough Electrical 
engineer. 


La‘t.ps, Maintenance of Telephones, &c. 
CAMBERWELL (London) Council require tenders by 5:30 p.m. 
. Jan. 19 for one or three years maintenance of Private Tele- 
phones and Electric Bells at the Town Hall and at Grove Vale 
Depot, and supply of Electric Lamps. Forms of tender from 
the Borough Engineer. 


Tramway Construction. 

NORTHAMPTON Corporation require tenders by noon Jan. 12 
for the Construction of a Double Line of Tramways to Far 
Cotton and the doubling of a Section of the Kingsthorpe route, 
with Overhead Equipment, Underground Feeders, Telephones, 
&c. Specifications, &c., from the Borough Engineer. 

Tenders will be received untii March I3 at the Bureau de la 
Mairie, CANEA, Crete, for a 50 years’ concession to construct and 
work Overhead Electric Tramways in Canea and adjacent districts 
(Tenders for this concession were invited in June, 1912, and the 
conditions are the same in the previous case.) Conditions, &c., 
may be seen at the Board of Trade, 73, Basinghall-st.,London, E.C. 


Piping. i 
: oe are invited for the supply of 550 metres of welded 
Piping for the HapELAND Electric Works. Tenders, by noon 
Jan. 15, to the Director of Canals, 11. Rosenkrantzgaden. Chris- 
tiania. from whom specifications, &c.. may be obtained, 


Alternator and Accessories. . —  .. ae oe 
The VICTORIAN RAILWAYS COMMISSIONERS want tenders by 
ll am. Jan. 28 for supply of a 125 k.v.a. Three-phase Alter- 
nator and Accessories, Tenders to the Secretary, Spencer. 
street, Melbourne. 


Tungsten Filament Lamps. 

The SovuTrH ArRICAN RAILWAYS ADMINISTRATION require 
tenders by noon Jan. 20 for supply of 15,794 Tungsten Filament 
Lamps. Specifications from the High Commissioner, 32, Vic- 
toria-street, London, S.W. i 


Turbo-Generator, &c. MEE Fi 

Toronto (Canapa) City Council require tenders (by noon 

Jan. 20) for the installation of Mechanical Filtration Plant, 

Boilers, Steam Turbo-generator Plant. &c., at Toronto Island. 

Specification, &c., from the Mechanical and Electrical Engineer, 
Department of Works, City Hall, Toronto. 


Electricity Supply. ; 
The Municipality of DARDANELLES (Turkey) require tenders 

by 2 p.m. Jan. 14, for a concession for the installation and 
working of an Electric Lighting Station; £450 deposit required 
with tenders. Particulars from the Commission de l'Adjudi- 
cation, Municipalité des Dardanelles, Dardanelles. Conditions 

(in French) may be seen at 73, Basinghall-street, London, E.C. 


Electric Cranes. | 
ANTWERP municipal authorities will receive tenders until 
Jan. 26 for the supply and erection of six Electric Cranes on the 
Bassin canal extension. Tenders to the Burgomaster, Hotel 
de Ville, Antwerp, where specifications may be obtained. 


Transformers, Junction Boxes, Cables, &c. 

ANTWERP Municipal Council require tenders by Jan. 19 for 
the supply and instaliation of Electrical Equipment for two 
Transformer Cabins. 70 Electric Junction Boxes and Armoured 
Electric Cables. Specifications, &e., from the Hotel de Ville, 
Antwerp. 

Tramears. | 

JOHANNESBURG (Transvaal) Municipal Council require ten- 
ders by noon Jan. 22 for supply of 15 Double Deck Electric 
Tramears and Spare Parts. Specification from Town Clerk. 


DATAE THU TITAN 
TENDERS RECEIVED AND ACCEPTED. 
UU TEU OO U AN TU O N 


WEAVERHAM.—Johnson & Phillips have in hand for the Weaver- 
ham Electrice Supply Co. a complete generating station equipment 
comprising gas-driven generating set, motor-alternators, step-up 
transformers, h.t. and Lt. switchgear; also for high and low-tension 
underground and overhead cables. 

SYDNEY (N.S.W.—The City Council have placed the following 
orders :- — 

Babcock & Wilcox, pneumatic ash handling plant for new boiler house, 
£3.450, plus £800 duty, and 1,200 wheels, 1.200 buses, 600 pins and 600 
washers £157. 10s. (estimated); Willans & Robinson, two circulating 
pumps for two turbine sets, £540, and oil pum p (spare) for three 4,000 kw. 
turbines £53. 3s. > Austral Engineering Supply Co.. 100 boiler tubes £135; 
Australian General Electric Co.. three remote control oil switches £92; 
Win. Adams & Co., feeder pillars £970; W. Rowe (for Evershed & 
Vignoles) £25; Noyes Bros. (for Elliott Bros.) £12. 10s. and British 
Westinghouse Co., £22, spare parts for switchboard portable and recording 
instruments. 

ABERDEEN.—The following tenders have been accepted by 
Electricity Committee for annual supplies :— 

Cruikshank & M'Intyre and Glegg & Thomson, ironmongery ; 
Donald & Sons and A. C. M^ Donald, paints, oils, varnish, &c. ; James 
Jamieson, tallows and drysalteries ; John Blaikie & Sons, brass, lead and 
tin work; James Abernethy & Co.. c.i; work ; Glegg & Thomson. wes 
tubes and fittings. 

MYNACHDY COLLIERY. — Johnson. & Phillips have received an 
order from the Mynachdy Colliery Co. for supply and erection : 
complete L1,000-volt sub-station equipment and overhead line ; also 
It. mining type switchgear, transformers and cables. 


ScnoorL Lir TING.— Dover Council have accepted the tender ` 
V. P. Martin (lowest tender) for wiring the Barton-road ahoo 
£51. Ts. 6d. Nesen tenders were received from four firms. the 
highest. being £85. i 

War Office Contract.—The War Office have accepted tbe te nder o 
Pells United Asbestos Co. for the supply, during the three sal 
1914. 1915 and 1916. of asbestos-cement ('* Poilite °), roofing cs 
wall and ceiling sheets. &c., which are made at the company 


il 


NUH 
VU 


the 


, * Poilite factory near London, 


I. tende. 
epis 1» 
ty. Nes 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 


20 and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 


at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATICNS. 


19.257 Arcu, Wiener & XL Evecrric Co. Electrical driving gear for clccks and the 
like. (Patent of addition not granted.) 

26.680 B.T.-H. Co. & WHITAKER. Electric rotary converters. 

26,912 MIDDLETON, BAKER, FARNDON & Morris. Starting switches for electric motors. 


26.961 WATERS. Electric protective systems. 
27,011 B.T.-H. Co., Ash & Watson. Automatic stip regulators for electric induction 


motors. 
27,236 B.T.-H. Co. (Allgemeine Elektricitats Ges.) Electric control systems. 

An electric contro] system for the distant transmission oppositions, in which inter- 
médiate positions between the main positions established by brushes are obtained 
by the use of step resistances the bipolar arrangement of the transmitter and recziver 
for the purpose of permitting a continuous rotation in either direction. 

27,382 ZIVNOSTENSKA BANKA v. PRAZE (Firm of), Apparatus for the winding-up and 
starting of the number of switches in automatic tslephone subscribers’ stations. 


(28 11 11.) 
27.563 Curtis MACKLEY & ADAMS MANUFACTURING Co. Controlling devic? for electric 


motors. 
27,609 Lepuc. Permutation switch device for electric bolts, alarms and the like. 
27,610 Lepuc. Electromagnetic bolts for locks 
27.624 British THOMSON-HousTON Co. (Alle2meine Elektricitats G2s.) Control of 


electric motors. 
Relates to the control of electric motors of the type in which the current is supplied 


through a motor generator instead of direct from the supply mains. In this system 
means are provided for locking the controlling lever against movement in the direction 
corresponding to an increase in load when the current raises above a predetermined 
value, th» operation of the said locking device being dependent upon the load on the 
working motor, and also directly upon the load on the motor of the motor generator 


st. 
27.683 Lowe. Electric batteries. 


27,831 JoHNsoN. Reduction of zinc ores in th» electric furnac». (17/10/12.) 
Rotary converters. 


28.108 PuoEgNuIx Dynamo MANUFACTURING Co. & Pour. 
28.300 VARIABLE SPEED GEAR, LTD., & Rosson. Variable speed hyaraulic transmission 
ear, particularly applicable to the electric lighting systems of railway carriages 
of other vehicles. 
28.605 RAE & CuNARD STEAMSHIP Co. Control gear for electrical and other machinery. 
28.665 Evans. (Deautchse Maschinenfabrik Akt.-Ges.) Electrically-operated block. 
28.953 Marino. Salicylate electrolytes for use in the electrolytic deposition of metals 


or metallic alloys. 


29.750 Dowsinc & HUNTLEY. 
29.853 STEEL, PEECH & Tozer. Ltd., & Bowen. 


Element for electrical heating. 
Construction of electro-magnets. 


1913 SPECIFICATIONS. 


78 Martyn. Mechanical grips for electrical wires. 
759 UNit ENGINEERING Co. & Brown. Electric water heaters. 
1.299 Siemens Bros. & Co., & PgTTIGREW. Selecting devices for tzlephone and other 


exchanees. M 
2,002 CAMPBELL, BLACKWELL & CorPiTTs. Systems for measuring the capacities of 


electric circuits. (11/4/12.) 

2,804 BRrrisH. THoMsoN-HousTON Co. (General Electric Co.) Trucks for self-pro- 
pelled vehicles. 

3,143 BritisH THomson-Houston Co. 


drying apparatus. 
3.552 Husserl. Sockets for incandescent electric lamps. 
3,5535 British THoMsoN-HousToN Co. (G2neral Electric Co.) Electric motor control 


syst2ms. 
4,599 Dousctas. Electric flash lamp for use as a fog signal. 
4,835 B.T-H.Co. (G.E. Co.) Electric switches. 


5.209 Futter. Electric incandescent lights. 

5.523 B.T.-H. Co. (Allgemeine Electricitats Ges.) Electric fuse plugs. 
7. 

8 


(Gənsral Electric Co.) Electrical heating and 


221 AHLEMEYER. Telephone systems. (27;12/12.) 


,655 RascH. Electric switches. 
An electric switch which moves from one extreme position to the other by t^e 


movement of a switch handle having two extreme positions and a control for crit.cal 
positions. the movement of the switch being commenced and completed immediately 
after the cantral position of the handle has been passed, the circuit being normally 
broken in the extreme position of the switch and clesed for a sufficient time to turn 
on the gas and cause the ignition device to glow alter the switch has been moved 
from one position to another. 

9.769 LANGER. Automatic switch apparatus for electrically illuminated advertiso- 

ments and the like. 
10,28? Arpin. Electric radiators for heating. (2/5.12.) 
C Electrically-heatsd apparatus. 


10.579 Marks & LANDERS, FRARY & CLARK. 


11,131 HovrAND. Electric relays. 
A relay arrangement in which a transparent plat» with dark or opaque strips, 


attached to one or more conducting wires, which are placed in a magnetic field in 
such a manner that the conductibility of a light, sensitive device or electric cell is 
altered by variations in the lighting of the same, when the said plats» is moved laterally 
or swung by the motion of the wire caused by an electric current passing through the 
same. 


11,990 Lawrence. Electric ignition generators. (Patent of addition not granted.) 


12.368 NatHorst. Magnetic separators. (4.6.12.) 
12,566 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Circuit arrangements for 


t»lephrne systems. A 
13,406 PuLECHATI. Attachment of the filaments of electric glow lamps to the leading-in 


wires. 
13.545 Dorricot. Pneumatic electric tracker bars for automatic musical instruments. 
14,729 WADE. (Elsktrizitats Akt.-Ges. Hydrawerk). EOM P DE telephone stations. 
(1, 8/12.) 


14,789 Meyer. Telephone table instruments or the like. 

15,123 Knicut. Ships telegraphs, and the like. 

15,950 PoLLak. Combined voltage regulators and switches for variable speed generators. 
(18;7/12. Addition to 16,782/12.) 

17,088 Brooks. Brake mechanism for railway and tramway vehicles. (26,10;12. 
Addition to 17,087/13.) | 

17,137 Siemens & Haske Axt.-Ges. Electric relay. (12/2,12. Divided application 


on 3,432/13. 10/2.) ah " 
A relay on the armature of which independently movable contact pieces resiliently 


suspended and arranesd in series in a local circuit, the contacts being set into vibration 
when the relay is energised by alternating or pulsating currents. 

17,261 VoN KLAEDEN. Electric conductor for explosive charges. 

17,775 LocAN. Electrical switches or interrupters for telephone circuits. 

18,102 Sıemens & HaLske Axt.-Ges, Process and apparatus for the electrolysis of 

halogen alkalis. (20/2/13.) 
18,592 Junc. Electrically-heated food warmers. 
19,270 Seicnot. Vibration damping device for meters or like delicate instruments. 


(6/9/12). 
21,222 Siemens & Haske AkT.-GBs. Circuit arrangements for telephone systems. 


(9/11/12.) 


(Addition to 8,901/11.) 
Starting switches for electric motors 


22,723 STASSANO. Electric furnaces. 

22.724 Stassano. Electric furnaces. 

24,054 MIppLeToNn, BAKER, FARNDON & Morris. 
(Divided application on 26,912/12. 22/11. 


24,911 OrPEN. Electrostatic machines. (14/10/13.) 
The friction body in which electricity is generated by a dielectric rubbing against it 


is made round on all sides, without any sharpe edges, and is used direct for dischargin g 
electricity. 


APPLICATIONS FOR PATENTS 


NorTg.—7 he undermentioned Applications (except those marked ¢) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them. if they have not been published 
previously in the ordinary course, Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


December 5, 1913. eer 
28,025 Corp Licut (Dussaup Procssses) & Hares. Electric lighting apparatus. 
28.059 GRATZzE. Electric and vibratory horns or alarms and methods of operating same. 


28.077 B.T.-H. Co. & Garton. Electric metering systems. 


D:camber 6, 1913. 
28.111 Starter. Tripping-devic2s for electric switches and the like. 
28,125 Barr, STROUD & FRENCH. Communication of indications electrically, on the 
step-by-step system. from a transmitting station to a receiving station. 
28 


41 Conner. Telephonic transmitters. A» 

28.159 Western ELECTRIC Co. (Franklin Tuthill Woodward, Belgium.) Ringing cut- 
off relay systems. : 

28.162 Downe & Travis. Electrical cooking or heating apparatus. 


28.179 StaLLY & TiBBs. Electric rear and head light. "n" 
28.183 BLoNpEL. Determining the location of radio-t:legraphic lighthouses or the lik. 


(7.12.12, Fronc>.)* 


— — 


" D:cimber 8, 1913. 


Electric night-lamp combination adapter fitting. 


28.206 WILSON, 
Mechanism for prcducing a step-by-st.p 


28,234 EvERsHED & VIGNOLES & NEEDHAM. 
motion by electrical means.* 

28.267 Pocnon. Sparking plugs. (31 12/12, Franc?.)* 

28.277 & 28.278 SHEPHARD & McKECHNIF. Line or wireless teleyraph systems. 

28.286 GEB. SIEMENS & Co. Electrodes for searchlights. (7/12/12. Germany.)* 

28.291 BARON. (Fritz Aldendorff, Germany.) Electromechanical switching systems for 
interconnecting telephone lines.* 

28.192 Haywoop. Regulating devices for electric motors. 


ecember 9, 1913. 


28.338 RADEN. Accumulators. . 
28,350 BAIRD & Son & Bairo. Bell signalling apparatus.* - 
BRITISH ELECTRIC HEATER Co. & KRATT. Apparatus for heating liquids el.c- 


28,355 
trically. RE 
ERicH F. HuTH G.M.B.H. Production cf sparks according to Wien's methcd. 


28 369 
(27/12;12, Germany.)* 
28,376 AirkEN. Telephone relays and the like. 
28,413 MARCONI’S WIRELESS TELEGRAPH Co. & Rounp. 
telegraphy. 
28,415 BAKER. Production of el:ctricity for use in the trcatment of birds and animals. 
28,421 Dor. Electric lamp fixture. 
28,444 Eser. Manufacture. isolation and enrichment of radium and other radio-active 
substances. (Addition to 2,155/12. 11/;12;12, Germany.)* 
December 10, 1913. 
28,499 PLuMSTBAD. Electric switch and gas cock combined. 
28,502 ALDENDORFF. Switching apparatus for interconnecting telephone lines by electro- 
mechanically controlled switches. * 
28.527 AMBERTON. Electrical systems and switch mechanism therefor. 
28,535 ScHROTTER. Current-interrupting devices for electric igniting apparatus, 


(11/12/12, Gzrmany.)* 


Rec:ivers for us» in wirel.ss 


December 11, 1913. 
28,558 RaApgN. Electrical accumulators or secondary battzries. 
28,559 Murray. Telegraph tape transmitter. 
28.560 Murray. Telegraph printer. 
28,578 WirLIAMs. Enumeration of telephone calls. 
28.602 HoEGERSTAEDT & Wescott. Wireless telegraphy. 
28,630 Heinz. Electrolytic converter for the transformation of alternating currents into 


continuous currents. (21/1/13, France.)* 
28,633 Siemens Bros. Dynamo Works. | (Sismens-Schuckertwerke G.m.b.H., Germany.) 


Switching devices for electric installations.)* 
28.634 BickFoRD-SMITH & Co, & Bickrogp-SMtTH, Electric fuses for blasting purpos:s.* 


December 12, 1913. "EU 
Automatic control system for electric railways.* 
Arrangements for destroying residual magnetism. 


(Addition to 25,727/13.! 


28.703 HuTCHES, JUN. 
28.715 FRigb, Krupp Axkr.-GEs. 


10:1/13, G?rmany.)* 
28,734 ZaRUBA & Co. Galvanic cells. (13/12/12, Germany.)* 
28.746 HorT. Terminal pieces and contacts for electric circuit interrupters. Bt 
2vice 


28,755 Evans. (Mikael Nielsen Kerkemo Bekman Meyer Johansen, China.) 
adapted to intensify current impulses in telegraphic and other signalling. 
28.757 RADIOGEN-Ges, Manufacture of radio-active preparations. (13;12/12, Germany.)* 


Decomb:r 13, 1913. 
28,802 Western Execrric Co. (Franklin Tuthill Woodward, Beleium.) 


apparatus for telephone systems.* : 
28,822 Siemens Bros & Co. (Siemens & Ha!ske Akt.-Ges., Germany.) S.tting appa- 
ratus from a distanca by electricity.)* 
28,823 Broxam. (Robert Bosch (Firm oft, Germany.) Electric condensers.* 
28.826 B.T.-H. Co. & Younc. Alternating-current electric meters of the induction typ>. 
28,829 SHEPHARD & McKecunie. Transmitting apparatus for use with wireless tel:- 
graph or submarine sound sienalling systems. 
28,833 Baron. (Fritz Aldendorff, Germany.) Interconnecting lines by electromccha- 
nically controlled switches. 
28.834 SHEPHARD & McKeEcHNIBg. Flashlight signalling systems. ' 
S. Telephone or like instruments.)* 


28.838 DERRIMAN. (Automatic Enunciator Co., U.S.) 
28.839 Peversen. High-frequency electric current generators. (19/12/12, Denmark.)* 


D2cember 15, 1913. 


28.853 Koopman. Automatic electric music-turner. 

28.854 Perry. Electric conduit fittings. 

28.887 Ryan. Testing electrical potential differences in the earth. 

28,894 Western ErEcTRIC Co. (Franklin Tuthill Woodward, Belgium.) Vacuum 
lightning-arresters.* 

28.898 FRigED. Krupp Axt.-Ges. Automatically regulating the voltag2 of dynamo 
machines. (11/1/13, Germany.)* 

28.903 Leitner. Holders for electric glow lamps. 

28.915 BRACKENSIECK. Electric lamp holders. 

28,932 WEAviNG & FERRANTI, Ltd. Electric water-heaters and the like. 


9,930/13.) : 

28,933 Axr.-GEs. Brown, Boveri ET Cig. Reversing and braking alternating-current 
motors. (27/12/12, Germany.)* . 

28,935 Bastian. Electric glow-lamps and methods of manufacturing and operating the 


same for illumination, heating, and other purposes. 
Apparatus for perforating tape for 


28,939 EASTERN TELEGRAPH Co., FRASER & Woop. : 
the automatic transmission of telegraph signals and for other like purposes. 


Switching 


(Addition to 
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FINANCIAL MATTERS. - 
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COMPANIES MEETINGS AND REPORTS. 


nur pen 


BAHIA TRAMWAY, LIGHT & POWER CO.—A mecting of the debenture 
holders will be held on the 23rd inst. to approve a further contract with 
the Municipality of Bahia, for the appointment of new trustees, &c. In 
a circular it is stated that the municipality has been unable to carry out 
the terms of the contract of sale approved by the debenture holders in 
June last, and that, in consequence of the continuance of the financial 
depression, there is no immediate prospect of the municipality being able 
to raise the necessary funds by asale of their bonds. Asit was considered 
that, in order to conserve the interests of the debenture holders, it was 
imperative to secure a settlement at as carly a date as possible, even 
though the purchase price had to be accepted in municipal bonds, the 
president of the company (Mr. Farquhar) has bcen authorised to enter 
into a provisional contract with the Municipality which the debenture 
holders are recommended to approve. This provisional contract is sub- 
ject to the approval of the Bahia Municipal Council and of the deber ure 
holders of the company, which latter approval must be officially not fed 
to the municipality by the 28th inst. The contract provides that the 
municipality shall create external gold bonds, to be issued at 84 per cent. 
end bear interest at 6 per cent. per annum, being repayable by a sinking 
fund of $ per cent. per annum. 


CLEVELAND BRIDGE & [ENGINEERING CO. (LTD.)—At the recent 
meeting the chairman and managing director (Mr. Chas. F. Dixon) stated 
that amongst the work carried out last vear was a new electrically- 
operated swing bridge over a branch of the Nile at Cairo, in substitution 
of the existing Pont des Anglais, and the works was now nearing com- 
pletion. After referring to other foreign contracts he said that they had 
plenty of work to keep their plant running at full time. 


COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)—At the mect- 
ing last week the chairman (Mr. W. F. Leese) stated that there was an 
increase in net earnings in Costa Rica of £23,875, compared with £22,033 
for the previous year. The business, as well as the protit, had progressed 
satisfactorily, the number of lamps installed showing an increase of 10 
per cent., and the motor supply an increase of 43 per cent. The power 
plant at El Brasil, which was inaugurated in December, 1911. had worked 
throughout the year without a hitch, and it was contemplated to instal 
a fourth 500 Kw. set which was in order, and which would enable them to 
utilise to the full the second. pipe-line at the earliest. possible moment. 
They had in the future to look forward to certain expenditure in additions 
and repairs to plant which it would be necessary to undertake before very 
long. The remodelling of the overhead mains and other matters, though 
they did not press, would involve a total expenditure of something like 
£10.000 or £12.000, and their idea was to discharge them as they became 
necessary out of revenue. The balance of protit was a very handsome 
one of £7,337, and if the business progressed during the remainder of the 
year as it had been doing since the accounts were made up. they thought 
there would be at the end of the current year a surplus of probably 
£10,000, instead of £7,000. They must take note of a rival undertaking 
which had developed a very large water power some short distance above 
their Brazil power, and it remained to be seen to what purposes that new 
water power would be devoted. 

SINGAPORE ELECTRIC TRAMWAYS (LTD.)—At the recent meeting of 
the Yangtese Valley Co. it was stated that the passengers carried. dur- 
ing the past vear on the Singapore Electric Tramways were. 16,035,480, 
an increase of 2,276,221 compared with the corresponding period of 1912. 
The traflic receipts were £72414, against £63,122, the car- mileage being 
14.565 less than for 1912. The tota! receipts from lighting end power 
for nine months to Sept. 30 last were £1.000 lower than for the pre- 
vious year, owing to the great reduction in charges to the tramways. 


a — ———— — —À -—- —— —— -——— ——— Ü 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


€— a are 


NEW COMPANIES. 


' ALADDIN LAMP 8YND. (LTD.) (132.887.)—Reg. Dec. 19. capital £3,000 
in 2,700 ordinary shares of £1 each and 6,000 deferred shares of Is. each, 
to acquire from Baron Adolphe Ott von Batorkez und Verinkhaz in- 
ventions relating to a machine for cutting glass bulbs and for regenerating 
electric and other lamps and to an improved metal filament. lamp, both 
protected by French patents. Private company, Baron. Adolphe. Ott 
may cither become a director or nominate one director, C. P. Almond 
signs as a director. Rey. office: 6, Moorgate-street, EC. 

EDWARDS & ARMSTRONG (LTD.) (132.956.)—Rci. Dec. 23, capital 
£10,000 in £1 shares, to take over the business of electrical and mechanical 
engineers, carried on at 127, Victoria-street, Bristol, as Edwards & Arm- 
strong. Private company. First directors are J. H. Edwards and 
A. L. Stephens. 


po dendi 


ELECTRIC MIRROR PUBLICITY (LTD.) (132,987.)—Reg. Dec. 23, capital 
£500 in £1 shares, to carry on the business indicated by the title, and that 
of electrical engineers, founders, &¢. Private company. Reg. oflicc : 
122, Southam pton-row, W.C. 

JOSEPH BRIERLEY & SON (LTD.)(132,964.)—Reg. Dec. 22, capital 
£3,000 in £1 shares, to carry on the business of plumbers, decorators, 
electrical and mechanical and general engineers, &c., and to acquire the 
business carried on by Joseph Brierley & Son at Chadderton, near Oldham. 
Private company. First directors are J. Law (chairman), C. Law, B. 
Law and Harriet Law. Reg. office: 1, Peel-street, Chadderton, near 
Oldham. : 


NATIONAL WIRE MPG. CO. (LTD.) (132,995.)—Reg. Dec. 23, capital 
£12,000 in £1 shares, to carry on the business of engineers, wire drawers 
and workers, wire rope manufacturers, cable makers, tube drawers, &c. 
Private company. First directors are R. D. Connor, R. P. Slinger, 
J. C. Jones and W. Royle. Secretary: R. D. Connor. Reg. office: 
Monsall-road, Newton Heath, Manchester. 


WESSEX ENGINEERING CO. (LTD.) (132.916.)—Reg. Dec. 19, capital 
£20,000 in £1 shares, to acquire certain British and foreign patent rights 
relating to improvements in internal combustion engines, to carry on 
business as manufacturers of and dealers in motor cars, omnibuses, tram- 
cars, oil, petrol, electric and steam engines, &c., and to adopt certain 
agreements, First directors are Hon. E. Fielding, A. A. Allen, M.P., 
Prof. W. Morgan, B.Sc., J. A. Bartlett and W. Yatman. 


STATUTORY RETURNS. 

DICK, KERR & CO. (LTD.)—According to return to Oct. 23, 1913. 
capital is £650,000 in £1 shares (350,000 preference) ; 305,000 preference 
and 260,000 ordinary shares taken up; £565,000 considered as paid. 
Mortgages and charges : £241,060. 

FBRRANTI LIMITED. — (Capital in return to Nov. 10, 1913, is £130,000 in 
60.000 preference, 60.000 ordinary and 10.000 deferred shares of £1 cach. 
53.374 preference, 60.000 ordinary and 10,000 deferred shares taken up. 
£123,374 considered as paid. Mortgages and charges, £145,762. 10s. M. 

YARMOUTH (I.W.) ELECTRICITY SUPPLY CO. (LTD.)— The capital in 
return to Oct. 20, 1913, is £5.000 in £5 shares; 361 shares taken up. 
£1,805 paid. Mortgages and charges ;. nil. 


MORTGAGES AND CHARGES. 


DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Issue on 
Dec. 15, 1913, of £2.500 “© bearer?’ debentures, part of a series of which 
particulars have already been filed. 


CITY NOTES. 


— p—— 

MEMORANDA (Dcc. 31).—Bank rate 5 per cent. (since Oct. 2, 1913). 
Price of silver, 26 %d. per oz. Consols 715—711 for money. 711—727. 
for account. Consols' Pay Day, Jan. 2: Stock and Shares Continuation 
Days Jan. 13 and 27. Ticket Days, Jan. 14 and 28. Pay Days, Ja". 
Jo and 29; Mining Shares Carry Over Days, Jan. 12 and 26. 


AUTOMATIC TELEPHONE MFG. CO. (LTD.)—W errants for the dividend 
on the 6 per cent. preference shares to Dec, 31 have been posted. 

BRITISH INSULATED & HELSBY CABLES (LTD.)—Warrants for the 
interest to Dec. 31 on the 4) per cent, first mortgage debenture stock and 
5 per cent, mortgage debenture stock have been posted. 

METROPOLITAN RAILWAY C0.— t is announced that changes in the 
directorate of this company took place on the 31st ult., when Mr. 
Parker and Mr. Light retired in favour of the Hon. Evelyn Hubbard and 
the Earl of Lauderdale. 


NATIONAI, TELEPHONE CO. (LTD.)— Persons. claiming to be creditors 
in respect of sums deposited by them as subscribers to the company 4 
service (not being subscribers whose contracts were taken over by ths 
Postmaster-General) as security for or in anticipation of charges te be 
incurred by them; deposits paid for permission to use the company 4 
trunk lines without payment of terminal charges; unclaimed dividends. 
&c., are required to send particulars of their claims to the liquidator (Mr. 
Geo. Franklin), 22, Broad-street-avenue, London, E.C., by Jan. 3l. 

NORTH WALES POWER & TRACTION CO. (LTD.)—The accounts for 
the period ended June 30 last showed a debit balance on revenue account 
of £56448. l 

SHERBROOKE RAILWAY & POWER CO.—'This company has acquired 
the undertaking of the Burroughs’ Falls Power Co., of Quebec. The i 
the fifth electric light and power system purchased by the company. — 

UNITED ALKALI CO. (LTD.)—Mr. John Brock has resigned his position 
as chairman and director, and the vice-chairman (Mr. Max Muspratt) 
has been elected to the chairmanship. Mr. Eustace Carey has also 
resigned his position as secretary of the Company, Mr. Edward Mount 
assistant secretary, succeeding to the vacancy, 
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METAL PRICES. 
Messrs. J. B. Garnham & Sons, 132, Upper Thames-street, London, E. 
date Dec. 31 the following as the present basis prices of cevquctounder Last Prios * RATE D 
Nsw METALS. per Ib. per ton DERE NAMES Pd Yi oRS ‘Dus. 
Solid Drawn Brass Tubes....... « ORL. | English Lead .............. £18 10 Q seeks ea eam ini 
Solid Drawn Copper Tubss ...... 1013. | Spelter ocecesekeibkiueres £21 10 O pom 
Bd COPPET gg sues eee pa Antimony TA MEE £28 10 O 
rass Tubes .........- m: : LD M : > ; i 
Brass Wil& ois covesir s oneri ule 7i4. | Clean Scrap EAR "T £50 To 0 Electricity Supply. £ s. d. 
Rolled Brass .......... eee 7id. | Brazizry Copper Scrap...... £55 10 0 10, 5/0 | Bournemouth & Poole Elec. Sup. Ord.. 9-19 6 0 0| M 
eets ec... Be a ase . , Bid. | Old Brass, clean. .......... £37 10 0 10 om | De at por ant Cum. Pre er TOP ILEE 10 — I0 |414 9| Feb, Aug 
. per ton. Old Lead, less 4lbs. cwt. .... £15 10 0 . 6 per Cent. Cum. Second Pref ue 5 514 O0 | Feb, Aug 
Copper Sheets ..scseeesees £83 0 O |! Old Zinc............---.. £14 15 0 Do. 4j per Cent, Deb.Stock(red.) .... 93—36 |417 6] Jan, July 
2 4 ompR & Kensington Elec. Sup. Ord.. coat A 19 É arc 
A. Joseph, Earl-street, London-road, Southwark, London, S.E. quot:s under dat: t9 A de e er dr D Deb. enel : Mar, Sept 
put 31, ihe foll a <% | Central Elec.Sup.Co.4% Guar. Deb. Stck| 90 —93 | 4 6 O| June, 
ollowing prices of ME | 2 fe Mira Mies UE E cri El.Sup.Co.: 4 af | 2 2 2 Iw ree 
3r ton. r ton. > . Lo. per vent, ———— 6 Feb. A 
Aimla Cuttings..... ... £62 O O | Old Lead (less 4lbs. cwt. Draft) ele 5 0 1e | tDo. aper Cent. Deb. Stock (red.) . £9 —91 |4 7 10 | Jan, July 
Old Brass cutn £40 10 O | Tea Lead ................ £14 15 0 6| ,Do. per Cent. Deb. Stock (red.)....| 1024 —102), 4 8 3 
CEDE o 500.0 | Below Bieter 0n dio 13 Sill S20 Lbs. Ole Underiaking docu ee asi 0412 el Maro 
EE w Pewter .......... j PRly Ord..esesesose — arc 
Braziery Copper .......... £52 0 O | Shaped Black Pewter ...... £3) O o | le tDo. 4f per Cent. Deb. Stock Mort Bb, 93 —97 ; 412 9| June, Dec 
Gun Metal.......... esee. £53 0 0 4442 tChiswick Elec. Supp. Corp. Ist Mort. Db.; 85 —87 |5 3 5 T 
City of London Electric Lighting Ord... 164-175 | 5 4 6| Feb, Aug 
rR eee none Le ose ae niic i eite ERE eh Do. 6 per Cent. Cum. Pref........... 13 —14 '4 5 9| Jan, July 
ih ue Scent Deb Sees HU: S jer RE 
o per Cent. 2nd Deb. Stock (r - an, Jul 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, | !9 5% County of London Elec. Supply Ord.....| Hi-I2E 3 8 O| Pob, Aug 
z | i 4j tDo. di per Cont. Deb. Stock (red.).... ae Wr h b an, July 
i AGGREGATE. 0. con e tock...... eee = ay, ov 
LINE. Mrd 3 Inc. "ade Ng. ped * °| Edmundson's Elec. Corp. Ord. sissies sees k-k A June, July 
i 5 jwecks. | At | Amount. | D 35 6% Do. 6 per Cent. Cum. Pref........... Ja Ad 7 1 May, Nov 
COBRE NR ip es ee 4b% Do; M oer Cont IS Mort Deb. (r d). ai | sé ul 
, | l i nt. Ist Mort. Deb. (re — y 
Aberdeen Lo raion € Dac. a S od Ns 12 $3) | 49,051 + °| Folkestone Electricity Supply Co. Ord.. 4b-41 |6 4 April, Oct 
(oisi ee + 227) 51 280055 t2 2/6 | Dc. 5 per Cent. Cum. Prel........... 4-4 152 Mar, Sept 
re vc NE ME Nr 39 17,353 + 44%, Do. 4$ Ist Deb. Stock (red.) ........| 82 —91 |419 Feb, Aug 
Ayr Corporation cin. pr a 34 32 j 13193 + 1 Hove Electric Lighting Ord..........- 81-9} | 417 3 | April, Oct 
Birkenhead - ha hs 2a eee oe 18: 52 | 49319 + 3. 44%] Isle of Wight E. L. & P. Co. Deb. Stock.. 88 —91 |419 
nini RE: E | 12817 | Bà an | 2 52.641 | F 4.851 Kensington & Knightsbridge Ord....... 74—84} ISH Feb, ' Aug 
Bm Eburn pation v 25-373 399i 3 dod d + 32,325 6% Do. 6 per Cent. Ist Pref......... eee. 41—5t | 5 14 Jan, July 
ton cope et on ” ^8 [ 2/823 + 17 3 ` ,674 it ; 4$? Dc. 4 per Cent. Deb. Stock (red. n.n 9) —92 4 7 ee 
Boon Corpo Corporation dE 90) H RAS. 197,073 + 1 4% | Kensington & Kngtbg.Co. & Notting Hill 
Bradford id ud a m | e 133 €2,332 |F Co. (Joint Station) 4% Deb. Stock (red. 87 —9) | 4 9 0 | April, Oct 
TODO RENE NE NIE BS OIEDAD E EC oon] “ca ES edas oe 
se " 2 : : : ndon Elec. upply, r peas _ ar p 
"dra orpora tlon. 5. » 26 3,347 rose | ust | 413,234 |+ 53,019 3/0 | Do. 6perCent.Pref............ neu d4i-5b (514 Mar, Sept 
Burton nardus erer} w d ac j x S | a3 is 495 Do. 4 per Cent. Ist Mort. Deb....... 9) -93 |4 6 Jan, July 
Bury Corporation M. . n 28 i17 | 2 E 11,69) '+ 2/0 | Metropolitan Electric Supply Ord....... JE 5 13 April, Oct 
Calcutta oration «s: WE 470774 T EPIO | 93,065 + 2181 n tDo. 4} per Cent. Cum. Pref........... 44-14} 15 5 an July 
Camborne-Redruth " 5 ln. Se ar oe | oe : ab t Do. 1 per Cent. Deb. Stock Ist Mort..| 95 —93 |4 !1 une, Dec 
Cardiff Corporation. oo ” | 52 | 7318 + do | +Do. 3j per Cent. Mort. Deb. Stock(red.)| 78 —8l | 4 6 an, July 
Central London Rallway | ,, 27 | 4.481) + — 741| 52 | 25,195. + 422 ZA E cd E E p.a m 
ook pn en LED p 2 ate | — 533 52 | 144932 — 14.184 44%] Newcastle Elec. Sup 4$% Ist Mt. Db...| 95 —97 | 4 12 Jan, July 
don: a Cee a i D + nee ie ror MS Ee PON "Sup. 5 Morts.. T E : 2 LAN 
VOR PR. , : E ĉa I= M op © . CE's ID Pb B V re us — r 
*Derby diced: ME 2: o | = 6 33) | 335) + 3,793 j +Notting ^d E, L. o 9» Non.Com.Pref.| 9}—10} | 5 14 i E 
PO pora "E P? TU 12 3) 9,85) [s 165 Oxford Electric Ord TITRE EREEREER) 6 —6| 5 8 March 
Dublin United .........| , 26| 59532 | — ^55) ' 52 | 281,254 l— 17273 iP Do. 477 Deb. Stoc "dco Mur 10 0| 4 OePM 
pee ius ralon ve metal xs 2 1157 + is 233 Res IH 3224 5/0 | St. James' & Pall Mall Elec. Ord........ 8]—9 S 11 Feb, Aug 
Erith .......-.-- i op aes, “SR Thee ee tbo af per Cent. Deb. Stock tred aa 9S-N |13 reer pe 
Exeter Corporation .....| n 2 344) — 12/3) 5 1353) :+ ‘687 South London Electric Supply Ord ccc] Gp-3b [6 18 "pri 
Glasgow Corporation " 22] 2061 + 1012 | 32? | 611427 + 46,032 Do. 5% Ist Mort. Stoc edn a, BE: 5 ] i4 
IM Ur sen pee eee a d 133 | — ]| 1 52 6,727 |" 572 : south Metro, Elec viru Power Co. "Ord. Y. — s Feb, Aug 
eeorvere . se T eT. . oe oe 2 Q. per n S re E —1 eb Au 
Hating s Eiee. Trama Có T 2: Eu | E P | 33 , 81465 'F 2,731 95 nus at sy Dope ies (red.)........| 93 —96. 4 13 April, Oct 
ong Kong....-eerns| s 22 $10,321 | + $8,233 ši 150020. [e siTe Do sce Mu oui uj ATA ls yc | APA Oc 
Hud ersfield Corpm......| 29! 22i | 2 s a3 0: BUG T dion Do. 4j per Cent. Ist Mort. Deb...... I IS pril, 
ration........| n 27) 3.93 ' +  21' 3) , 1231033 |t 6,332 | Uxbridge & District E.S. Co. 5? 9o —93 d ai Duas 
Iiford District Council ... 27 S15; — B 3) | 17,7235 i— 903 Waste He rey Co. 5% Db. St| 9 —98 | 5 2 y 
Ilkeston District Council .|  ” z poo Westmlaster Elec Sup. Ord... Sena. Sica [6 $ 0 | Marl Soi 
Ipswich Corporation .... m m E i erererons ar, Sep 
Isle of Thanet Co. ane T 27 374 + 19 13 | 4,716 " '533 Do. 44 per Cent. Cum. Prof. *e*.06080* 443 — iy 4 6 an, July 
Kilmarnock Corporation .| ,, 27 174 | + 7 932 | 5,702 !+ 337 
arma e Trams Co, `. m is ia ; "- T. Electric Rail 
Ar e Trams $5 2 1,762 95 ' 2) 2 ectric w 3 
Lancashire United ......| , 24) 1.094 | x D- 2 | 23878 H pun adde 
Leeds Corporation. .. ....| MS. s ! o A Bath Elec. Trams Pref. Ord À— 
Lelcester Corporation ...| ,, 27! 3085| — ' 26 52 | 145,942 |^ 12.699 Jó | Do. 5perCent. Cum. Pref...........| asi |6 8 ini 
Lincoln Corporation 2... - c cua p. 1,110 4 % Do: Ab Ist Mort. Deb. Stock (red). 0| 7975 |e 0 0 iu n» 
e, 2? 3 — 5313 t 271 : am Dist. Power & Trac.4$ IstDeb.Stck| 84 —85 |5 4 8] Jan, Jul 
Liverpool SPESEN d " 33 | idt t 2 ol | Es t 48.171 10 4° prse Cum. Prek rores Ordi. pm 6 19 0 | Feb, Aur 
.Liandidn Tor v T a a 87 [= C^ lst] 482 | too: per Gant Dabs, 12] 10—192 | 3 18 8 | Feby "Aut 
Ladon outy Counc) D aiil E $8 ot twi E amats M SE] TT | BaitiongiterrieTragnonotgi ordian] MATI |> M. ° | June, Dee 
Lowestoft Corporation „o 25»| 6,799 | =- 7 39 | 325,293 + 6772 6% | Do. 6 per Cont. Dun pe e ov Cg —8) |6 14 10 | Feb, Aug 
Midstos s * K a I | "n ss . E po P Ss a 33 —92 6 7 0 T 
Manchester Corporation .| „© 27 17.114 | — "iet, 3) | 687352 P 32.810 81 Do. 4pperCent. Ind Deb. Stock. iii] 77 Soy aso uec" nee 
Mersey Railway........ 5, 227. 2395; — 12 52 | 116163 + 4.452 Be Gantral Landon Ordinary Stock s o s d el o CU RIT BY 
Metropolitan Dist. Rly » 21| 12725| + 595° 52 675747 + 18.3) 46? | Do. Gtd. Assented Ord. Stock... amas 14 15.0 Aug 
Met. Elec. Tramways...) 5, 29) 10231) — 144 52 462392 + 15235 49? | Do. 4 ner Cent. Pref. Stock.....,....| 79 —;5 $68 
Nelson Corporation .....| „n 27 2235+ 1| 33 | 822 + A435 44°%| Do. 4$ per Cent. Pref...............| 103 —105 | 4 5 5 ix 
Newcastle on- Tyne Corpn: » 622! 5583| + 433| 52 | 191.632 |+ 17,321 9°] Do. Grd. Assented Pref. Ord. s sck..| 82 —34 B : 
de t (Mon.) ...... » 22 74 | F 17 3 29,321 M 2.35? 26 | Do. D:ferred Stock.... ec]. 69 55 Tu a ee 
ton Corporation) 7) 27 623 — 32 $39 . 2268 + 145 497 Do. Gd, Assented Df. Ord, Stock.. ee E ML. 
Oldham rporation ....| , 23 2431) 4+ 155 4) ' 83313 + 643 49, pcne Due e ns apre) had ir 
PE A ED tae ». 2 lel — 19; 32 | 5725 + 23 5% city & South | tance Rly. 5 per Csat. € 
Portsmouth Corporation j KG 2) 1,953 T en 81 33 83 534 A 6.381 5 Do. (1895). pe Se "@eeeeeersereoes.s. a E 5 2 0 Aug 
Preston Corporation ...., | UCM e Pe E RA Bor | -Da--odiberenecre qe ee cee cc tu] 105/9697 : $n Aug 
Rotherham Corporation .| ,, 21  Li5) + 1432 p33 33718 + 3587|] St| 59% | Do. (1908)... ee nn ns] 94 —96 1 8 4 2 Aug 
rg Corporation .... ,, 3) 5,187 + 3I3 32) 205215 + 9: | T o? Ls A TP rou piai: 83 —91 |4 8 O Now 
Sheffield Corporation ... 23, 83 | + 739 t4) | 293,293 (p 2230 | "9D stes & District Elec Trama Ordi." ac EDS 
Singapore Trams .....-.| 2O 221811451 | -- $1,071 , 51. | $592,357. |+ $78,575 | zj4| Do. 6% Cum. Pref. Ns cw. n Mar, Sep Sept 
Southampton ....... . OF pee E $i: Hs "ín 2 "mu Imperial" Tramways Ord..eeeeeeeeeeel ah S iri 
Southend Corporation ..| ,, 24 82| + 299] 39 | 33575 Tt 6.733 le | Do. 6 per Cent. Pref. cecesesecevess] 66 —S$ 1818 0 Mar ep 
St docs ae JEP: a 2l 822 | + 23 | $3) 324,971 i+ 595 : d Vara per Cont, Dobs e RN snes 75 —?/ |51511 | Jan, uy 
Sunderland Corporation. . al (i214 732, 33 | s5733 l+ Sa | St | 42g | (Do. 4 per Cent. Dab. rcnt Pobre sci rome. Da Man eps 
Sunderland District ....' ,, 21 | 583 + 11! 8 4.499 + 444 Sio 6/0 | Lanarkshire Tramwavs...... Abdo adi 91—104 | 5 18 2 pan, jo 
Swindon Corporation hey re! 202! + 19 : *33 6,470 + 414 a 5% ie sn EC nr orn .SStk| 75 —7) | 6 6 7 Jan, July 
CO. cease P "m | 2. e ae n ectric e $9. 9l — 
allasey Corporation....! js 27 L172, + 93 | 139 43,95) pi 4,449 | SE o? Do. d per Cent. "Pref. ates ceto. 5 m : 3 d E: 
Wall Corporation c: , 27 8 + 5J | 52 ! 32,711 it 2,339 : 44 rona d Trans 4"glst Mt. Db. St| 57 —6] 611 2| Jan, July 
* oe 27 oe ee ! ee oe oe "P ersey r OCK. 4 — v eb, Au 
Welva hampton Coren ^| on 25. 30600 + 21 83 | 105517 + 4013 s tA orain Ele T 44% DeiStoó| 8) -84 |s 7 2] Jan, July 
vie S 1 vs n en aie ; 2 . OOK... oos 2 o—89 § 12 0 
Yor hie WRT Trams .. ., 28! 1,81 + 8. 52 | 75333 + 7,336 gal Metropolitan Railway Consolljated...., 41j—16] |310 1 | Feb, Aug 


(d) These comparisons are with ths corres 


t Minus 2 days, 


amar ce last year. * rany electrical. ! : 
has been made for accrued interestor redempt[on. f Ex Dividend, 


days. 4 Plus 2 days, 


§ Minys 3 days. : 
a y * No allowan 
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ELECTRICAL COMPANIES’ SHARE LIST.—Contnued. —— 
NAME, Wed., |remcEwr,| DIVIDEND P Divi- NAME, Wed., | Dtytpexp 
 Deo.31 |Yigtoso, DUE. Gipenn| . | Dee, $1 |Yretpen,| DVE 
Electric Railways and Tramways— Continued. | € s. d. Telephones £ , 
wi RE ee ny um Lands Stocks. | ce me : " : F-., Aug o» 2 TAmer. Telephn. a tan Cap. St.......| 124 —127 | 6 % y ie 
Do. St ber Cent. "A" Prefetence. ... 75 —77 |411 0| Feb" 2 i 4 a mone Ae T par eto 97 Z400 108 Jan, July 
Do. 3| per Cent. Debgnture Stock... 2-4 1542 me Ae 1 Pg " Angers m. TeL59 1st Mt. Db. Stk 14 IOS | 19 | Mas CN 
EE Food ris Stock & —D|460 an, July NS Lp skp mabe Ro serico uri Eden | Uri AX. 0 t 
Metropolitan District Raliway Ord.....| 314—324 ME A AOA n Telephone 5% ist Mt. Con. Bas... tie 
- Pi Fist Pf way SU —m 58 6| eb, Aug ] 0/7, | Monte Video 1ele hone hy pebesn ove] et. 16 0.0 |. Nov. 
De M bag ALY prong a ss Fib, Aug | oe Rs ve p dm TOf. ecco eee eooeosv| 93 98} : L 1l | May, 
Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 412 O0 | Feb, Aug FI Orlental EE LPMDNODE CO: S Bnds.... 1$—2 5 Ü ô April. 
fDo. 3 per Cent. Consoltd. Rent-charge| 58 —70 |4 5 9| Jan, July |! i Do. "6 per Cent Cum. Pref...........| l&—li |5 1 0 An Out 
fDo. 4perCent. Midland Rent-charge..| 92 —94 | 4 5 1 | Jan, july St. | 4% | tDo: 4 perCent. Red. Deb. Stock......| 85 —87 |412 1 ” ‘July 
Do. Guar. Stock 4 per Cent........... 92 —8M | 415 0 m Sep | St.| 4 y tTel Tar f 44% Db. Stk. (red.). * 94 —96 |4 13 9| fa 
tDo. 6 per Cent. Perp. Deb. Stock 133 —136 | 4. 8 3 | Jan’ aly E ii% United River 4s run 276,090.) | 686i |517 6 fu 104 
IDo. 4 per Cent. Ditto «...eeeeees i —92 |4 61l | Jan, July 5| 2% | fDo. Sper Cent. Cum, Pref...«......| 44-98 | 413 1 | juae, Das 
tte 1 hera ede tain ig IDE i-i - ; A April, os St. 44%, f Do. 41 Deb. St. Red...............| 934-1001] 4 9 7 om lulv 
s... ef e*eere 2 , | 
au 4 per Cent. Deb. Stock OTT | 84 EN 7 5.3 6 May, Nov | Financial Investments. 
et. lec. ar det -6% Cm. Pref. t i 80 0 ae 5 | El & b n 
fDo. . 4per Cent. Deb. Stock... .. .... éb —70 |514 3 Jas," Juy | 19 |S | Chobe Tena t i pent 6% Cum: Pref) A ee 0| bal i 
|x ci a 9-hi49o0| - 10 | 3/0 | Do. 6perCent. Pref........sscccc2s.|  UE—12E | 4 18. 0 | Sp;DeMr]u 
Do. n. bds. „(with up. 12) ....| 89 —30 |613 4 
Yorkshire (W.R.) Elec. Trams, Ord.....| — 4—i Nei pars D Colonial and Foreign Electric 
tDo. 6 per Cent. Cum. Pref 34—i / |3 15 9 Er Railways, Tramways, &c 
tOo. 4 per Cent. Ist Debs...........| 90 —85 B.:G 40 | hae tare NE. 2/9 tAnglo-Argentine 5% Cum. ist Pref...... 4pAu |5 1 0 
5 (Do. S41% Cum. 2nd Pref.......... e| —& | 6 4 0| Jan July 
Electric Manufacturing, &c. | ae rab 4 4 Deb. Stock»: ceseendéebe 6$ rs = 7 1s une, 
' E tAnchor Cable Co. 44% Deb. Stock......| 98 —100 | 4 10 O| x St.| 5 o 5% Deb. Stock.s..:0.ssesesee. 9715-9948 | 5 0 6 x | 
|i e Bag tes AT [P 8| ios [P8 8 [aem i mete RU IA P3 Te p 
5 “eee 8 © E E E = i v “fee eee m 

00| 5% | Do. Ist Mort. Con. Dbs............. & —? |si5 o | ^P Oct | 5/2/56 | Do. Sper Cont. Cum. Pret.........- 4;—S} | 4 13 0| May, Nov 

1| 0/7: | Automatic Tele hone Mfg. Go. 69) Cm. Pf. là—lk | 51 6 x St. | 44%| tDo. 4j per Cent. Db. Prov. Certs.....| 96 —99 | 4 10 11 fan, uly 
| 1/ | Babrock & Wilcox Ondiccsncsosesoess | eat 5 5 3 April, Oct St. 89 tBritish C lumbla EL Rly. Db. Ord..... ee =e i1 » xo oe 
b| LU. —FiIUI. 5.52»2222*99»*9**9»2»9»9»2»29* g= 4 . e oc eer eeeer eee ewee ^d a , y 
5| 4/0 | British Insulated & Helsby Cables Ord.. 74—8} | 6 1 6| July. Feb |t 5% Do. 5% Cum. Pref. Per. Stock ...... 102 —105 | 415 0 an, July 
5| 3/0 s. per Cent, PiUf. coii ve (ue ranas 5i—e! | 416 0 | Jan. july |,494 %| Do. 4$ per Cent. Ist Mort. Dbs....... 98 —101 | 4 9 O| April, Oct 
St.| 4 tDo, t, per Cent. Ist Mort. Deb. (red.).| 99 —i02 | 4 8 4 | Jan’ July | 100| 449%) Do. Vancouver Power Debs......... 100 —104 |4 6 6| Jan, July 

St.| 5 5% Mort. Deb. Stock ..........| 92 —102 | 4138 O0 |  ' St. | 4452! Do. 44% Perp. Con. Deb. St.......... 92 —95 |4 9 6| à 
o 2 "British L. M. Ericsson Mfg. Co. 6% Pf.. —là |5 6 6| g St. | 54°} Buenos Ayres Lacroze Trams Ist Mt. Db.| ?9 —101 | 4 19 O | Mar, Sept 

St, | 44%| British Thoms'n-Houst'n 44% Ist Mt. Db. 92 —95 | 414 9 | Mar, Sept | St, 6% | Buenos Ayres Port & City Tram, Ist 

3 ee British Westinghouse 10 Me Cent. Pref.. : 5—1 is oe Feb. Aug Deb, SROs | vss ca eno utes sfr 84 —83 615 0 Feb, ae 
100| 6% | Do. 6 per Cent. Prior Lien. Dbs. (red.)| 100 —103 |5 16 6 Ak 5 2/6 | Calcutta Tramways (1 tc 137,610)...... 3_—6ł 515 3 | Mar, - 
St. | 4% | tDo. 4 per Cent. Mort. Deb. Stock....| 64 —67 | 519 5| Jan, July 3 2/6 | tDo. 5 per Cent. Cum. Pref... ........ 4i —5R (417 5| Jan, July 
St.| 5 tBrush Elec. Eng. Co. Prior Lien Deb. Stk. 75 -8) |6 5 O 3 St. | 44%| tDo. 44% Ist Deb. "Stock (tud.). i oos 93 — 4 13 9 | Jan, july 
St.| 4 Do. 44% Perp. Ist Deb. Stk......... 3540} 11 2 O | Mar, Sept l Lo Cape Electric Tram Shares ............ | t—? |680 T 
St | 4$/o| tDo. Perpetual 2nd Deb. Stock ...... 23 —27 1613 0 | Jan, July 5 1/3 | City of Buenos Ayres Trams Co.(1904)Sh. St—St | 411 0O| F, My, A,N 

50 Callender's Cable Con. Ord............. 10}—11} |613 6 ! Jan, July | St. | 4% | Do. 4 per Cent. Deb. Stock.......... 31 —96 |4 3 4| June, De* 
2/6 | tDo. 5 per Cert. Cum. Pref........... 411 —5 4 19 11 us uly >t. | 5% | Colombo Tr. & Ltg. 5% Ist Mi D ee 88 —32 |5 8 6| , No* 
St ny tOo. 44 per Cent. Ist Mort. Debs. (red) 95 —98 | 4 11 10 | Nov us I 5% Havana Elec, Ry. Con. Mt. 5% $1,000 50 | 
E 2/85 — y aika m and e ja = |519 0) May, Nov TM atue. POE Ne Apa) fadi Qu A OT. 3744—98 | 5 1 6 | Feb, Au 

L , per Cent. 1: t Mort. Deb. (red.) -—GQ?- | 6. 6 0 ; | | Hong Kong Trams. Co. 5 per Cent. Ist| 

s Consolidated Electrical Co. Ord......... Ys UN NE UM ded TON | > | Mort. Debs. ......-.-- iE 844—894 | 5 12 0| Dec 

1 2/0 | Consolidated Signal Co.......... sses WOH | da April, Oct l1, ..]| Kalgoorlie Elec. Trams. Sh............| A v Mà t 

0/7k| Do. 6per Cent Pref,......... esee. sisi |714 0| April’ Oct | St-| 5% | Do. 5 per Cent. “A” Deb. Stock.. 85—990 |511 O| Jan, lur 
100} 5% | Crompton & Co. 5 pei Cent. Ist. Mort. | , St.| .. | J De 6perCent; " B" Dittes soss ...| 10 —20 ss an, July 
| |o V Ea "e TIPP Pp 68 —73 |61? 0 Jan, July LOZ Lisbon Elec, Trama. Ordos caasvcoanns 1k—l#t |4 7 3 ji 
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Continuity of Electricity Supply. 


As our readers will remember, the military authorities 
have already recognised the importance of continuity in | 


electricity supply from a strategical point of view by in- 
cluding in the latest Official Secrets Act a clause which makes 
it an offence to give information regarding the position of and 
arrangements in these stations. A further step in this 
direction, this time on the civil side, is made in the Bill 
which is to be promoted during the next session of Parlia- 
ment by the North Metropolitan Electric Power Supply Co. 
and its allied undertaking, the North Metropolitan Electric 
Power Distribution Co. As will be seen from the clause 
which we reproduce on another page of this issue, it 1s pro- 
posed to impose upon any person who maliciously breaks 
his contract of service with the two companies, knowing that 
by so doing he may deprive the inhabitants of any district 


of a supply of electricity, a penaltv not exceeding £20, or a 


term of imprisonment not exceeding three months, with or 
without hard labour. The importance of such a clause is 
likely to be recognised by Parliament, and there is no doubt 
that its pros and cons will be closely debated by members of 
all parties before it can become law. As is well known, we 
have always been opponents of repressive legislation of any 
kind, but in this particular case we find ourselves in full 
agreement with the idea embodied in this Bill. For there 
is no doubt that the supply of light throughout the dark 


hours is one of the greatest benefits of civilisation, not the 
least because it prevents the committal of crime. Every 

means possible should be taken to prevent those engaged in 

the production of such light from ceasing work at a moment's 
notice, or for the slightcst of reasons, though we recognise 
that in this, as in many other cases, there are at least two 
sides to the question. But we think that every law-abiding 
citizen, of whom among the working classes there are many 
representatives, will recognise the necessity of such a clause, 
especially having regard to recent happenings in Leeds and 

elsewhere. Of course, we should prefer the Government to- 
take up the question and to embody the principle of the Bill 
in a measure of their own, but in the absence of any general 
application of it to the whole country, we welcome the 
efforts that are being made by the North Metropolitan 
Companies to provide against the sudden stoppage of their 
undertakings. — Electricity supply is as essential tothe 
public as gas and water, and similar provision to that 
which at present exists in these two cases should be made - 
for continuity of supply. "Therefore, we think that sec. 4 
of the Conspiracy and Protection of Property Act should 
be made applicable to all electricity generating stations 
supplying energy to the public for lighting and traction. 


amie 


Progress in Electricity Supply. 
Witu this issue of THE ELECTRICIAN we publish a further 
instalment of our annual Tables, namely Table I., which 
deals mainly with what may be called the Bindeigarid m of. 
electricity supply. It includes all those stations which do 
not possess a traction load, and thus it follows logically - 
that a great majority of the entries refer to the smaller towns. 
For as the size of the town increases tramways are laid down, 
and a traction load appears, with the result that the station 
is promoted to Table II. It is true a number of small 
undertakings obtain their supply in bulk, but this number is 
not so large as it might be. Table I. is, we fear, analogous to 
a kindergarten for other reasons, in that here are to be found 
the backward children who, as time goes on, do not make the 
progress that is consonant with their age. Apart from these 
two classes there is yet another that is represented. This 
includes the large towns where separate stations have been 
erected for the supply of the traction load. Examples of 
this are Glasgow and Sheffield, but the class is gradually 
shrinking, as an instance of which we may mention that this 
year, for the first time, Leeds appears in Table II. As 
regards the general question of progress there are, as.is 
usual, a large number of additional stations in this edition ; 
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and practically all these are in small towns, and many of 
them are in Ireland. Perhaps the most important is 
Maldon (Essex), though Herstmonceux in Sussex gains 
distinction from the fact that 38 per cent. of its consumers 
possess a cooking load. 


—— M 


THAT progress in à more particular sense is being made is 
also indicated by the Tables, but it is progress of a type 
that can scarcely be called rapid. In too many towns the 
kilowatts that have been added to the connections are quite 
small compared with the number that ought to have been 
added, and in many cases the connections have remained 
almost stationary. It looks, indeed, as if no real effort were 
being made in many cases to advance towards a domestic 
and industrial electric era. As an instance of what we mean, 
we may mention the state of things in an industrial town in 
the Midlands with a population of rather over 20,000. The 
connected load is only 338 kw., while the number of con- 
sumers is 170. We do not profess to be statisticians, but this 
must surely work out at somewhere about an electric bell per 
inhabitant. At any rate, it is a state of things that ought 
quickly to be changed, the more so as it is by no means 
an isolated case. This stagnation seems equally to 
exist under both private and municipal ownership. At 
the other end of the stage we may place St. Marylebone 
where, with a population of 133,000, the connected load is 
26,665 kw., of which 7,245 kw. represents heating and 
cooking connections. In both cases more remains to be 
done, but it is evident that in one case this is recognised 
and in the other it is not. Of course, we shall be told that 
these two cases are extremes. To which we reply with the 
old saying that: Success follows effort. Other points in 
the Tables which call for mention are the disastrous effect 
the recent strike had on coal prices (in some cases this has 
made a difference of several shillings per ton), and the 
tendency there is to counteract tliis increase bv raising the 
tariffs. As we have said before, this policy is absolutely 
wrong. The tariffs, especially for heating and cooking, are 
even now in many cases much too high, and for m an obstacle 
to progress which should b» removed at the earliest moment. 


eqns 


In commenting on this particular Table, we should like 
to express both our thanks and to vent a grumble—thanks 
that so many station engineers are good enough to give 
us such full information regarding their undertakings, 
and a grumble that in some cases the forms that we send out 
for correction are returned in a singularly incomplete con- 
dition. We think we are right in saying that the value of 
these Tables is appreciated throughout the electrical 
profession and industry, but we are sure that their value 
increases very considerably with the completeness and 
accuracy of the individual entries. We would, therefore, 
issue a very special plea that all engineers, and especially 
those in charge of smaller and newly started stations, would 
do their best to eradicate “ blanks " from their entries, 
For their information we may remark that the data we 
have the most trouble in securing are the '' Total Evaporative 
Capacity of the Boilers," and " the Area of the District of 


Supply." Whether there is any occultism at work here we 
know not. Ifthere is, we hope a charm will soon be found 
to dispel the evil effect. 

— 
Hull and the Telephone Question. 

THE state of the telephone system in this country at the 
present time is such as to make any change from it seem 
pleasant. This, perhaps, accounts for the way in which the 
decision of the Hull Corporation to acquire the local 
telephone system from the Post Office has been commented 
upon in the daily press. Indeed, one widely read journal has 
gone so far as to say that it is an example which might be 
more widely followed, especially as the service is to be given 
more cheaply than the ordinary standard Post Office rates. 
We have often written of the disadvantages under which the 
telephone system in this country at present suffers, and we 
are willing to listen to any plan which will provide a solution 
of the problems which at present exist ; but we may point 
out that we do not consider municipal ownership to form 
such a solution. In the first place, as a reference to an 
account of the meeting of the Council the other day will 
show, Hull is in a peculiar position with regard to telephones. 
It is only owing to a very special arrangement that it is 
able to acquire, or rather to work, the system for a number 
of years under the licence of the Post Office, and its example 
cannot be followed by any other town in this country. We 
are glad that this is so, for municipal telephony has little to 
recommend it. A telephone system to be of any real use 
must be controlled by one authority. That at the present 
time this authority does not work so efficientlv as it might 


is our misfortune rather than the fault of the theoretical 
idea. 


— 
Senghenydd Mine Inquiry. 

THE inquiry into the terrible explosion in the Senghenvdd 
mine, which resulted in the loss of 435 lives on October 14th 
last, was opened last week by Mr. R. A. S. REDMAYSE, 
Chief Inspector of Mines. Remarkable evidence was given 
bv Mr. E. SHaw, the manager of the mine, as to the existence 
of a svstem of electric signalling in which bare copper wires 
were used, the signals being made by bringing the wires 
together. Mr. SHaw admitted in his evidence that the 
mine was a “‘ gassy " one, but added that he did not know 
that the use of unprotected wires and instruments in such à 
pit was a direct contravention of regulations. He thought 
that no sparks were emitted as he had never seen them. 
This evidence serves admirably to justify our remarks made 
last week on Mr. R. NELsoN's report on the use of 
electricitv in mines, where the employment of defective 
and unsuitable apparatus was condemned. Deliberate 
misuse of electric apparatus such as this, apart from any 
sacrifice of life involved, does more harm to the development 
of electricitv in mines than the electrical equipment of fiftv 
or more collieries can make good. 

The Mystery of the Imperial Wireless Chain. 

IN August last, as is well-known, the much debated COME 
tract with Marconi's Wireless Telegraph Co. for the erection 
of an Imperial chain of wireless stations was ratified, an 
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during the whole of the discussion which preceded this 
ratification a plea of extreme urgency was put forward as a 
reason why approval of the work to be undertaken should 
be given without delay. In fact, the matter was said to be 
so urgent that no time could be given for any other system 
to demonstrate its capabilities. Since this feeling of 
urgency seems to have been maintained in asking for tenders 
for the erection of the remaining three stations which form 
a supplement to the original three stations it looks as if 
rapid advance were being made. It seems time, therefore, 
that something was heard of the progress that is being made 
with the original three stations. So far, however, extreme 
reticence appears to have been maintained on this question, 
and though we believe that some preliminary work has been 
done, we very much doubt if any serious advance towards 
completion has been made, or, indeed, that any work at all 
upon the actual construction has been carried out. Surely 
it is time we saw some materialisation of these much needed 
Imperial stations! Or must “ extreme urgency ” be given 
a place in the gallery of catchwords, of which the politicians 
of this unfortunate nation have as many as a music hall 


comedian. 


Knowledge of Human Nature. 

Ir is not often that we include in our columns addresses 
delivered before gas associations, although for obvious 
reasons we take a good deal of interest in the doings of our 
gas friends. The matter contained in the address of Dr. 
CHARLES CARPENTER to the London and Southern Junior 
Gas Association is, however, so applicable to those engaged 
in electricity undertakings that we make no apology for 
reproducing it in our present issue. Dr. CARPENTER'S sub- 
ject was really not gas, but à knowledge of human nature, 
and the value of such knowledge is much the same whether 
it is concerned with electricity or gas. Unfortunately this 
is a subject that cannot well be taught, but it is none the less 
important. It must be acquired personally by any one 
by means of observation, and it is probably the quality 
which is more lacking than any other in many a young engi- 
neer. Yet it is fundamentally important. As Dr. Car- 
PENTER remarks, probably more loss of efficiency arises 
from want of observation on the part of the controllers of 
plant than from actual wear and tear. This is equally true 
for those engaged in electricity supply as for those con- 
cerned with gas. Again, as Dr. CARPENTER remarks, it is 
no use for the engineer to consider problems only from his 
own point of view ; he ought to be for ever imagining what 
his opponents are doing, and how they are utilising the 
chances given them by natural advantages. In other words 
the man who is engaged in electricity supply must be alive, 
and work with an eye upon the gas industry as well as upon 
his own. Dr. CARPENTER may not agree with this deduc- 
tion from his address, but the greatness of its truth will not 


be diminished by that fact. 
OOOO ———— 


New Cable Steamer.— The c.s. * Transmitter," belonging 
to the Eastern Telegraph Co.'s fleet of cable steamers, leaves 
the Thames to-day (Friday) for Plymouth, where she will 
remain for a short time prior to taking up her permanent 


station on the west coast of Africa. 


Waterloo Junction Accident.—Major Pringle, in his report 
to the Board of Trade on the collision at Waterloo Junction 
Station last October, comments on the system of signalling used. 
He refers to the way in which the frequent use of the release 
key in working the “ lock and block ” system breeds contempt 
of caution. He understands the railway company intend to 
utilise track-circuiting between Waterloo Station and Waterloo 
Junction, and further to do away with the latter signal box— 
a course which he strongly recommended on account of the 


extra security afforded. 


Royal Engineers (T.F.).—Capt. Geo. A. Bruce, M.I.E.E. 
(Tyne Electrical Engineers, Royal Engineers), 1s seconded as. 
from Dec. 1, 1913. 

In the Scottish Wireless Signal Company, Scottish Command 
Signal Companies, Royal Engineers (Army Troops), Capt. Wm. 
C. Easton (from the Scottish Airline Signal Company) has been 
appointed Captain. 

In the Scottish Cable Signal Company, Scottish Command 
Signal Companies, Royal Engineers (Army Troops), Captain 
and Hon. Major Cecil Ogilvie has been appointed Major. Second. 
Lieut. Alex. A. Rose has been promoted to Lieutenant and 
Supernumerary Second Lieut. John S. Muirhead has been 
absorbed into the establishment. 

In the Scottish Airline Signal Company, Scottish Command 
Signal Companies, Royal Engineers (Army Troops), Captain 
and Hon. Major Jas. A. Rose has been appointed Major, Super- 
numerary Captain John D. Murdoch has been restored to 
the establishment, and Lieut. Geo. R. Grange (from the Scottish 
Cable Signal Company) has been appointed Captain. 


* Absolute Measurements of a Resistance by a Method 
Based on that of Lorenz." —Mr. F. E. Smith, of the National 
Physical Laboratory, in his Paper on this subject before the 
Royal Society, remarked that the instrument employed 
differed from all other forms of apparatus based on the method 
of Lorenz, inasmuch as two discs were employed instead of 
one. The disturbing effect of the earth's magnetic field was 
thus practically eliminated. The magnetising coils were four 
in number; they were wound in single layers on marble 
cylinders, and the d:sposition of coils with respect to discs 
was such that the resulting magnetic fie'ds through the discs 
were opposed in direction, and the intensity of the field at 
points in the neighbourhood of the edge of a disc was of zero 
value, or nearly so. Each of the two discs supported ten 
insulated bronze segments placed at equal distances round its 
cireumference, and the 10 segments on one disc were con- 
nected to those on the other disc by 10 conducting wires passing 
through the centre of the shaft. When the wires rotated a 
difference of potential was produced between their ends. 
These differences of potential might be placed in parallel or in 
series and balanced against that on a standard resistance R 
through which the same current flowed as through the coils. 
The resistance R could thus be found in terms of the mutual 
inductance of the coils and brush-contact circles and the rate 
of rotation of the conductors. The brushes consisted of thin 
phosphor bronze wires stretched by spiral springs, and 
resembled violin bows. Petrol was employed as a lubricant 
for the brushes. The speed was maintained constant by an 
electrical method. The result of the experiments showed that 
a resistance of one international ohm was equal to 1-00052 


+ 0-00004 ohms (10°cm./sec.). 
Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 

Latakia—Palura ............... May 26,1910 ... — 
Scalamova—Samos ............ April 21, 1912 — 
Marmariza—Rhodes............ April 21, 1912 — 
Poulocondore—Pontianac...... July 5, 1912 — 
Jamaica—Colon .........—...... June 9, 1913 — 
Singaradja—Ampenan ......... Oct. © 5, 1913 T 
Cayenne—Salinas ........... e Oct. 30, 1913 — 

Fort de France— Paramaribo Nov. 12, 1913 = 

Cape St. James—Pontianac ... Dec. 7, 1913 = 
Paramaribo—Cayenne ......... Dec. 16, 1913 

Tenedos—Chios ...... .........- Dec. 26, 1915 Jan. 6, 1914 
Tenedos—Lemnos ............... Dec. 26, 1915 e 
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Commercial Carbon Brush Tests.—An American carbon 
brush manufacturing firm has recently, by means of special 
apparatus designed for the purpose, carried out a number of 
tests upon carbon brushes of various degrees of hardness, 
‘shape and quality. These tests, which include measurement 
-of resistance, friction and temperature, have been reduced to 
‘curves. <A high conductivity brush consisting of copper and 
graphite for low-voltage electrolytic machines has a resis- 
tance of 2-6 microhms sq. inch cube, and at the normal density 
of 450 amperes per inch the voltage drop is 0-26 volt. The 
normal spring pressure is 3 Ib. per square inch, and the friction 
coefficient 0-15, while the hardness is of the 10th degree on 
their scale. At the other extreme is a brush with 55 deg. 
of hardness, a friction coefficient of 0-19, and 0-9 volt drop at a 
density of 50 amperes per square inch. The specific resistance 
of this brush is 0-00135 ohm per inch cube. 


Electric Postal Vans.—Electrically-driven postal vans 
recently adopted by the Vienna postal service authorities have 
been subjected to a test of 312,500 car miles, lasting over 
15 months. - At-the conclusion of this test 45 vans of 24 tons 
capacity were: placed in service. Lead batteries of 42 cells 
are used having a capacity of 300 ampere-hours at a five-hour 
rate, and a maximum charging rate of 60 amperes. The 
weight of these batteries is 18 ewt., with a normal range of 
35 km. (22 miles) fully loaded. The motors used have a 
maximum output of 15 H.P., are series wound and are housed 
in the wheels. The garage is partitioned for each vehicle, and 
provided in its basement with charging equipment. For 


favour of hydraulic gear. Mr. W. P. Durtnall, writing to us on 
this subject, points out that experience of electrical gun 
operation in this countrv is limited when compared with what 
has been done in foreign navies. and that this decision is likely to 
react unfavourably on electrical progress in the mercantile 
marine. He further remarks that this decision is primarily 
due to friction between the Gunnery and Torpedo Departments 
at Whitehall and that the guns being controlled by one of these 
departments and the electrical equipment by the other is a direct 
cause of trouble. Mr. Durtnall concludes by asking whether 
the electrical engineering profession is going to stand this treat- 
ment or is going to do the right thing now it has the chance, 
and make a public protest. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. W. T. Ditcham contributes an article on ‘‘ Quenched Spark 
Wireless Telephony " p. 569). 

We give an abstract of a Paper on “ British Practice in the Con- 
struction of High-Tension Overhead Transmission Lines," read by 
Mr. B. Welbourn before the Institution of Electrical Engineers (p. 500). 

A translation'of an article on ** Apparatus for Duplex Telegraphy." 
by Mr. Ricardo Lopez, is given on p. 563. 

- Mr. H."Stafford!Hatfield describes ** A New Tariff Apparatus— 
The ‘ Extralight ° " (p. 566). 

In an article which we reproduce, Mr. L. W. Austin gives "A 

Further Comparison of Arc and Spark Radio-Transmission” (p. 508). 


handling the batteries an elevator rises beneath the vans, so 
that the discharged batteries may be unshipped and replaced 
by fully charged ones. The weight of each van fully loaded 
is 6,300 kg. (63 tons). 

The Heating Load at St. Marylebone.— The accompany- 
ing curves show the progress which has been made by the 
Borough of St. Marylebone Electricity Supply during the past 
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two vears, and also indicate the beneficial effect of the heating 
load. The curve for Jan. 1, 1914, may be taken as typical of 
what has been experienced during the recent cold snap, the 
weather on that day being light and cold with an average tem- 
perature of 34-9 F.. On the same day last year the weather 
was fair and the average temperature 45^ F., while in 1912 it 
was fair and the average temperature was 49 F. The effect 
of the cold weather during the present vear has been to increase 
the day load considerably, the peak showing onlv a normal 
increase though it has been broadened out. The increase 
in the night load is also very noticeable, and is due to heaters 
in bedrooms being left on all night. 

Electrical Equipment of H.M.S. *Invincible."—In a 
recent rssue of the " Pall Mall Gazette " it was announced that 
the electrical equipment for operating the guns on H.M.S. 
« Invincible" was to be abandoned, after five years’ trial, in 


We conclude our account of the exhibits at the recent Physical 
Society Exhibition (p. 577). 

A full abstract of the report of Mr. C. W. Mallins. manager of the 
Liverpool Corporation tramways. on the congestion of tramway 
traffic in Liverpool, with particulars of the proposal to construct à 
tunnel under the river Mersey, appears on p. 572. 

Some particulars of the new Hull municipal telephone system are 
given (p. 580). 3 


APPOINTMENTS VACANT AND FILLED. 


The Municipal Commissioners of the town of Singapore invite 
applications for the appointment of an assistant electrical engineer 
for their electricity undertaking; three years’ appointment, at à 
salary of $250, $275 and $300 per month for the first, second and 
third years respectively. Further particulars from Mr. C. C. Lindsay, 
M.LC.E., 180, Hope-street. Glasgow, to whom applications by 
Jan. 13. See advertisement. 

Electrical instrument makers are wanted for a leading English 
railway company in the Midlands. See advertisement. 


Manchester Corporation have appointed Mr. Henry Mattinson 
(permanent way engineer to the Tramways Committee) civil engineer 
of the department, at £500 per annum, rising in three years to à 
maximum of £600. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— The annual dinner of the 
Institution will be held on Thursday. Feb. 5, at 7 for 7:30 p.m.. at 
the Hotel Cecil, Strand, W.C., with the president, Mr. W. Duddell. 
F.R.S.. in the chair. 

Royal Institution.—1n his remaining juvenile lectures, which con 
cluded yesterday. Prof. H. H. Turner dealt with such subjects as the 
spectroscope, the planets and eclipses. Probably one of the incidents 
which pleased the juvenile audience as much as anything was when 
a body of boy scouts arrived as an astronomical party and pr» 
ceeded to take observations, photographic and otherwise, of an 
eclipse which was in progress on the screen, We do not doubt that 
a great deal of the information given by Prof. Turner has made 3 
deep impression on his youthful hearers, and one which will last for 
many years, 

The Institute of Metals..—We have received a copy of the tenth 
volume of the ** Journal of the Institute of Metals.” which has Just 
been published by the Institute. The present volume not only 
contains more matter than any of its predecessors but the Paper 
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included are above the average in number and in quality. The 
most important of these is the second report to the Corrosion 
Committee, which is of exceptional importance to all engineers, 
shipbuilders, shipowners and metallurgists. Besides the Corrosion 
Report there are 10 other Papers embodied in the volume. These 
were presented at the first foreign meeting of the Institute of 
Metals, which was held in Ghent simultaneously with the Ghent 
International Exhibition in August last. We note that the Insti- 
tute has nominated Sir H. J. Oram, K.C.B., F.R.S., Engineer-in- 
Chief of the Royal Navy, as its President for 1914. 


Finsbury Technical College.—We have received a copy of the 
** Finsbury Technical College Old Students’ Association Magazine." 


Amongst the contents is a portrait, together with a short account of 
the career. of Mr. E. Kilburn Scott, who has this year been awarded 
the Old Students Medal for his Paper on '' Electric Cables for 
Shafts in Mines,” read before the London branch of the Association of 
Mining Electrical Engineers. There is a short account of a visit to 
the Dover Harbour Works and a great deal of information dealing 
with the doings of Old Students of the College. 


a 


EDUCATIONAL NOTICES. 


University of Bristol.—The degree of D.Sc. in Engineering is to be 
conferred on Mi. Charles F. Smith, M.Sc., who has submitted records 
of his research work and publications in connection with electrical 
engineering. 

Kings’ College, University of London.—In the Faculty of Engi- 
neering complete courses of study (extending over either three or 
four years) are provided in civil, mechanical and electrical engineer- 
ing for the Engineering Degrees of the University of London and for 
the Diploma Certificate of the College. In addition to academic 
training, opportunity for practical training in works is given. 

. Considerable acditions have recently been mace to the engineering 
department, there are well equipped laboratories and provision is made 
for research work, including wircless telegraphy, in the electrical engi- 
neering department. 

A special course of lectures on '' Thermo-dynamics " will be 
given by Mr. James Swinburne, M.Inst.C.E., M.LE.E., F.R.S., 
on Fridays at 6 p.m., commencing January 30, 1914. The 
syllabus will include: Two Conditions of Energy; Work, and 
Heat and Chemical Energy.—Degradation of Work into Heat.— 
Temperature Degradation of Heat.—Availability.—Carnot's Func- 
tion.—Thermodynamics of Gases and Vapours.— Various Dia- 
grams.—Steam Engines.—Internal Combustion Engines.— Refri- 
geration —Liquefaction and Separation of Gases.—Conduction of 
Heat.—Thermodynamics of Radiation.—Thermodynamics of 


_Chemistry.—Thermodynamics of Electrolysis. The fee for the 


course is £1. 1s. Further information may be obtained from the 


.. ; Dean or Secretary, King’s College, Strand, W.C. 


Northampton Polytechnic Institute.—The following special courses 


‘in electrotechnics will commence in the last week in January :— 


Special course of six lectures on “‘ Secondary Batteries," by Mr. W. R. 
Cooper, M.A., B.Sc., A.M.LC.E., M.I.E.E., on Wednesday evenings, 


commencing Jan. 28. 
A special course of lectures and aboratory work on “ Radio-tele- 


graphy,” by Mr. E. S. Perrin, B.Sc., A.M.I.C.E., A.M.LE.E., on 
Monday and Thursday evenings, commencing Jan. 26, and continuing 


until May 14, or longer. 
Full particulars as to syllabuses, fees, &c., for either course, may be 


obtained from the Principal, Dr. Mullineux Walmsley, St. John-street, 
London, E.C. 

Imperial College of Science and Technology.—Special advanced 
courses of instruction will be given at the City and Guilds Engineering 
College, commencing in February, including a course by Dr. Stanley 
P. Smith on '' The Principles of Manufacture of Electromagnetic 
Machinery and Transformers, including the organisation of Elec- 
trical Manufactories," and a course by Prof. Miles Walker on ‘‘ Ro- 
tary Convertere." Particulars of these courses can be obtained from 
the Registrar of the College, South Kensington, London, S.W. 


Battersea Polytechnic, London, S.W.—A course of advanced lec- 
tures on Generating Stations will be given by Mr. W. H. Patchell, 
M.Inst.C.E., M.I.E.E., on Mondays, commencing Jan. 19, at 7:30 

.m. 

The lecture will deal with generating station design, prime movers, 
steam boilers, gas and oil engines, electric generators and the lay-out of 
generating stations, &c. The lectures are intended for advanced 
students. Admission is free without ticket. Further particulars may 
be obtained at the Polytechnic, Battersea Park-road, S.W. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, Jan. 9th (to-day). 
GREENOCK ELECTRICAL SOCIETY. 


7:45 p.m. Meeting at the Temperance Institute, West Stewart- 
street, Greenock. Papers on *' Thoughts on Cable Chemistry,” by 
Mr. L. Sinclair; and on “ Cable Faults and their Causes,” by 
Mr. L. Hogg. 
JUNIOR Ivstrrurion oF ENGINEERS. 
8 p.m. Moeting at 39, Victoria-street, London, S.W. Paper on 
** The Future of the Institution," by Mr. C. H. Woodfield. 


STUDENTS’ SECTION or THE INSTITUTION OF Civi, ENGINEERS. 

8 p.m. Mecting at Great George-street, Westminster, S.W. Paper 
on “ The Application of Power Railway Signalling in Great 
Britain,” by Mr. C. I. Routh. 


SATURDAY, Jan. 10th. 
BIRMINGHAM AND District ELECTRIC CLUB. 


7 p.m. Meeting at Swan Hotel, New-street, Birmingham. Presi- 
dential address by Mr. W. Y. Anderson. 


MONDAY. Jan. 12th. 
INSTITUTION OF Post OrricE ELECTRICAL ENGINEERS. 
6 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “ The Loading of 


Aerial Lines and the Electrical Constants of Loaded Circuits,” 


by Mr. J. G. Hill. 


NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at Armstrong College of Science, Newcastle. 


Paper on “ Inductance and Induction Coils in Industrial Work,” 


by Mr. E. P. Hollis. 


GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
$ p.m. Meeting at Storey's Gate, St. James's Park, Westminster, 
S.W. Paper on “ The Arrangement of Modern Engineering 
Shops," by Mr. H. C. Armitage. i 


TUESDAY, Jan. 13th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL E SGINEERS. 
7:30 p.m. Meeting at the University (Physical Laboratory), Man- 
chester. Paper on “ British Practice in the Construction of 
pen Henson Overhead Transmission Lines," by Mr. B. Wel- 
ourn. 


SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Mceting at 207, Bath.street, Glasgow. Paper on “ Th 
Employment of Power in H.M. Post. Office," by Mr. H C. 
Gunton. - "UT 


WEDNESDAY, Jan. 14th. 

STUDENTS’ SECTION OF TAE INSTITUTION OF CIVIL ENGINEERS. 

Visit to the Qucen's Park Extension of the Baker Street and Waterloo 
Railway. 

i Roya SOCIETY oF ARTS. 

9 p.m. Meeting at John-street, Adelphi, London, W.C. Juvenile 
Lecture on “ Electric Vibrations and Wireless Telegraphy,”” 
by Mr. R. P. Howgrave-Graham. (Lecture IT.) l 


YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. Meeting at the Philosophical Hall, Leeds. Pa 
z at the ) , : per on “A 
Eh Ta Tariff without Time-operated Control,” by Mr. H. H. 
erry. 
THURSDAY, Jan. 15th. : | 
ILLUMINATING ENGINEERING SOCIETY. 
8 p.m. Mceting at the Royal Society of Arts, Adelphi, London, 
. W.C. Discussion on Paper on “Some Problems in Daylight 
Illumination, with special reference to School Planning," by 
Mr. P. J. Waldram. 
FRIDAY, Jan. 16th 
INSTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Meeting at Storey’s Gate, St. James's Park, London, S.W. 
Paper on * Commercial Tests of Internal-Combustion Engines,” 
by Mr. W. A. Tookey. . 
THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. H. M. LEAF. 
The following orders have been issued for the current week :— 
Monday. January 12th, A" Company.— Technical instruction, 7 p.m. 
to 10 p.m. 
Tuesday, January 13th, “ B" Company.— Technical instruction, 7 p.m. 
to 10 p.m. 
Wednesday, January l4th, Recruits only.— Infantry drill and technical 
instruction, 7 p.m. to 10 p.m. 
Thursday, January f5th, “ C " Company.— Technical instruction, 7 p.m. 
to 10 p.m. 
Friday. January 16th, “ D " Company.—Special class on Crossley engine 
end technical instruction, 7 p.m. fo 9:30 p.m. 
Saturday, January 17th.—Heecquarters will be open for regimental 
business from 10 a.m. till 12 noon. 
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BRITISH PRACTICE IN THE CONSTRUCTION OF HIGH- 
TENSION OVERHEAD TRANSMISSION LINES.* 


BY B. WELBOURN. 


Summary.—'The subject of regulations for overhead transmission lines 
is dealt with first, and the author then describes and discusses the poles 
used, the methods of fixing and spacing conductors, insulators, carthing 
arrangements and the subject of telephones and telephone cables used 
with high-tension lines. He concludes bv describing safety devices and 
the guarding of the conductors. 


It is not necessary to state the case for overhead lines at any 
length, but it may be well to give the following figures for three- 
phase transmission to illustrate the saving in first cost between 
underground cables and overhead lines. In compiling these figures 
of costs per mile, care has been taken to include everything required 
for work of the highest class. 


——— 


Overhead line of equal 


Cable laid and jointed, — 


Voltage. | including street work. | kilowatt capacity. 
6.000 | £1,400 £900 
110000 — 1,550 950 
20000 —— 2,100 | 950 


—— o —ÓMM —— ——— — — - -— a 


The principal difficulty in pole-line work across country is that 
„arising from the necessity of negotiating wayleaves, and these negotia- 
tions are frequently very prolonged. This subject has been fully 
discussed by Mr. C. Vernier in his addresst (October, 1913) to the 
Newcastle Local Section of this Institution. "The author thinks that 
.& Strong case has been made out to justify the council of this Institu- 
tion in making representations to the Board of Trade for the benefit 
.of the electrical industry with a view to removing inconsistencies. 
All high-tension lines should be designed to comply with the 
current regulations of the Board of Trade, or with approved modifica- 
tione, and it cannot be too strongly emphasised that the success or 
otherwise of all lines will be very largely dependent on the close 
attention which is paid both to the design and to the erection of every 
.detail. For instance, to secure the best results, it is essential that 
the engineers should survey and set out the line, and then prepare 
and issue to the constructional engineers a route plan giving all 
essential details of what is required. In the author's opinion it is 
not. conducive to the best results or to economical erection for the 
getting out of the work to be left to the constructional engineer to do 
at the last moment. Considerable criticism was directed some time 
ago against the requirements of the Board of Trade that the con- 
ductors should have a factor of safety of 5 at 22°F., and wooden poles 
a factor of safety of 10, in both cases taking the wind pressure at 
30 Ib. per square foot of the exposed effective areas, whereas another 
Government Department—the General Post Office—only used 
factors of 4 and 8 respectively, and took the maximum wind pres- 
;sure at 17 lb. per square foot. In both cases accumulations of ice 
or snow are not taken into account. The Board of Trade has made 
an alteration in its requirements recently by reducing the wind 
pressure figure to 25 lb. per square foot, and revised regulations were 
issued covering this and other modifications in May, 1913. ‘The two 
cases which are compared are far from being analogons. In the case 
of the General Post Office, the voltage on the wires and the power 
behind it are not such as are likely to cause any injury to person or 
animal through shock from a fallen wire; but it is very doubtful 
whether the G.P.O. figures are sufficiently conservative when one 
considers the extensive wrecking of telegraph and telephone lines 
which occurs in every snowstorm that is accompanied by a gale. 
High-tension power lines are on a different footing. It is the duty 
of the Board of Trade to prescribe reasonable precautions for safe- 
guarding the public, &c., from fallen wires and for the maintenance 
of a continuous supply of energy to those who are dependent on it. 
The author proceeds to give formulz for the design of wood and 
steel poles and for the determination of mechanical stresses in wires, 
stays, cross-armas, &c. Electrical formule are then given relating to 
voltage loss, self-induction, electrostatic capacity, and a graphical 
method of ascertaining the losses in a three-phase overhead line. 
Most of the work already carried out has been done with winter- 
felled red fir poles, ereosoted by the Bethell process to the G.P.O. 
standard of an average of 10 lb. of creosote per cubic foot of timber. 
There is gocd reason to anticipate a life of 35 to 50 years for these 
poles if they are left undisturbed and if they are erected within a few 
months after ereosoting. The reason for this is that the free creosote 
drains into the earth around the pole and forms an additional ger- 
micide protection. In the last two vears much interest has been taken 


* Abstract of Paper read before the Instit ion of Electrical E igincers 


in London and Birmingham. 
Journal" LE.E., Vol. LIE. No. 223, p. 17. 
Vol. LXXIH., p. 126, Oct. 31, 1913. 
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"in poles creosoted by the Rueping process, but naturally there is no 


experience yet of their life on the few lines which have been erected 
in this country. The poles have some advantage over Bethell poles 
in that they are both lighter in weight and cleaner to handle. From 
these points of view, and in face of the experience obtained in other 
countries, poles treated by the Powell saccharine process must also 
be seriously considered in future. To obtain the best results it is 
essential that all poles should be selected, dressed, slotted, bored, &e.. 
at the maker's works before the creosoting is done. The maker 
should be supplied with detailed drawings showing the finished result 
required, and the inspection of the poles should take place at his yard 
whenever possible. When the poles are built up at the makers 
works, the key-block of A poles and the brace blocks of A and H poles 
must be properly marked so as to ensure that they are put together 
correctly again on the site. Any recess cut in a pole after creosoting 
should be painted with hot tar. Steel structures before delivery 
should be coated with bitumastic solution ; and on that part of the 
structure which carries the insulators, and so normally is inacessible 
with safety, the members should also be galvanised before applying 
the solution. The choice between steel and wood poles is mainly a 
question of first cost plus maintenance charges. On most lines itis 
best to deal with angles by using H poles, which are, when necessary. 
braced with trussing tackle, and which are equipped with stays and 
are erected so as to bisect the angle. All channel arms, pins, stay 
rods, brackets, bolts, &c., should be thoroughly galvanised to the 
usual standard specification ; and where the threads of bolts, &c. 
are too small to be brushed out while wet in tbe galvanising proces. 
they should be separately sherardised. All stay wires should con 
form with the Engineering Standard Committee's specification No. l6 
for galvanised wire for mechanical purposes. Convenient standard 
sizes to use are 7/8 and 19/8 S.W.G. galvanised steel strands, which 
should not, in the author's opinion, have a breaking strain exceeding 
33 tons per square inch, as otherwise the wires will be too hard to be 
properly workable when nozzling off. 

Probably 95 per cent. of the high-tension lines are equipped with 
copper conductors, chiefly because that metal was first in the field, 
and while it is very uniform in its characteristics, it also has a high 
scrap value compared with its original cost. Our knowledge of 
aluminium has, however, made rapid stridcs in the last three years. 
and it has now become a competitor that can no longer be passed over 
without serious consideration. For instance, cold rolling, coupled 
with improved manufacturing processes in the United Kingdom. has 
increased the breaking strain of aluminium by 10 per cent. over that 
obtained only three years ago. After having erected and watched 
the behaviour of about 500,000 yds. of aluminium conductors (chielly 
on low-tension lines), the author is very decidedly of the opinion that 
this metal onght not to be passed over in favour of copper if the total 
first cost of a line comes out cheaper with aluminium. There are case 
where sulphur products abound—e.g., in the neighbourhood of coke 
ovens—-where aluminium should be preferred to copper. because : 
will not be so readily corroded. There is no standard practice in the 
case of copper in regard to the use of solid or stranded conductors. 
On spans up to 50 yds. tramway practice may very safely be followe 
in using solid wires from 113 S.W.G. up to 4/0 S.W.G. For longe 
spans and larger sections the conductors should certainly be gtrand d. 
because of the additional strength obtainable, and 7, 19, or 37 strand 
conductors will be suitable. When specifying the breaking strain 
of the copper, it is very useful to employ a formula of the form 
suggested by Mr. A. P. Trotter— | 


T=30—20 D, 


where T= breaking strain of each wire in tons per square inch, D- 
diameter of wire in inches. T 

In other respects the copper should comply with the latest British 
Engineering. Standards specification, dated March, 1910. The 
“ limit of proportionality " on the wire may be taken at 75 per cet. 
and the minimum size of solid copper conductor now allowed by the 
Board of Trade on a high-tension line is No. 114 S.W.G. With 
aluminium it is essential to use stranded conductors, and there shoul 
never be less than seven wires in the strand. The breaking strain of 
the wires employed in the strand can be obtained from 4 formula 
similar to the above—viz., T=16-5—24 D. In order to obtain 
suitable wire, it is suggested that the specification should call for wire 
having a “ limit of proportionality " of 70 per cent. approximately. 
WS conforming after stranding with the tests set out in the following 
table. 

The object of the “ wrap test " is to ensure that no brittle wire 1S 
used, and it should be noted that compliance with the Board of Trade 
regulations is only obtainable by ignoring wires larger than No. 0 
S.W.G. It is usual to make all joints at insulators and not under 
sU Tere are many waya in which copper conductors Can 
Jointed. "The best way known to the author for jointing copper 9? 
lines which have to carry heavy loads is by means of the copper 
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SS 
sulator. Vibration in the line wire then caused chafing both of the 


Suggested Teste for Hard-drawn Aluminium Conductors. 


Standard | Diameter of - Breaking | Extension on | : : 
Wrapping 


wire | wire. stress. Tons | a 5 in. length. i 
gauge. | Inches. per sq. in. Per cent. ix 
4 | 09332 11-00 | 3-00 | 
6 0:192 12-00 — | 3-00 i Three times 
8 0-160 13-00 | 3-00 © round its 
10 0-128 13-50 | 3-00 ' own dia- 
12 0-104 14-00 2-50 meter on 
14 0-080 1450 | 2-50 ' and three 
16 0:064 14-73 E 2:50 | times off. 


braids described by Mr. C. Vernier before this Institution.* During 
calm weather there is no difficulty in making excellent butt-welded 
joints with blow-lamps on aluminium conductors up to 0-25 sq. in. 
section, which is the largest section that is likely to be employed in 
high-tension work. 

Frequently on single poles carrying onc three-phase circuit a 
triangular spacing of the conductors is obtained by placing one 
insulator on a ridge iron above the zinc pole roof (with which all poles 
should be fitted) and two insulators on a horizontal arm below it. 
While this arrangement economiscs space, it is not to be recommended 
Llccausc the pole roof is liable to be damaged, and because it is 
difficult to make the top insulator support sufficiently rigid in all 
positions, and particularly on curves. A better arrangement is that 
obtained by using three galvanised wrought-iron brackets. Two 
of these can be arranged on one side and one on the other side of the 
pole, or they can be put all on one side of the pole if there is any 
possibility of a second circuit being required later. In all really 
heavy work, such as a duplicate-circuit line, steel channel and not 
wood cross-arms are now generally used, and there is a growing 
practice to abandon the equilateral triangular arrangement of the 


Fic. 1.—Paton SEMI-R:G1ID BINDER. 


wires on three-phase duplicate circuits, and to erect the wires of each 
circuit either vertically or horizontally. The latter is the better 
arrangement when duplicate circuits are needed, as trouble has been 
experienced with the vertical arrangement through snow loading 
down an upper wire until it fouled a lower wire. When duplicate 
circuits are needed it is an excellent plan to place one circuit on a 
single pole and the second on another single pole at least one pole 
length away from it if wayleaves can be arranged. The great 
advantages of this plan are: One circuit can be shut down for 
repairs, &c., enabling the wiremen to work in safety and quickly, and 
it is easier to arrange for supply to be given on a ring-main system. 
The second line should be taken by a different route when possible. 
It is not possible to give any general rule as to the spacing to be 
adopted for conductors for any particular voltage, as this varies 
with (1) the size of conductor, (2) the length of span, (3) the windage, 
(4) the sag, and (5) the horizontal or vertical arrangement of the 
wires; but it may be taken that the spacing on any length of span 
should not be leas than 3 ft. for 20,000 volts, 2 ft. 6 in. for 11,000 
volts, 2 ft. for 6,000 volts, and 2 ft. for 3,000 volts. 

There are three principal methods of tving the conductors to 
the insulators: (1) Flexible binders, (2) semi-rigid binders, (3) rigid 
clamps. In the author's opinion, the flexible binder demands the 
services of skilful wiremen, and is the best both for copper and 
aluminium if it is made correctly. The oaly semi-rigid binder known 
to the author is that designed and patentedf by Mr. G. K. Paton, 
chief engineer of the North Wales Power & Traction Co. The Paton 
binder was designed to overcome troubles on lincs which run over 
mountains and are subject to very severe weather in winter. Under 
these conditions it was found that the soft-copper flexible binders 
originally installed stretched and left the line wire loose at the in- 


— * *«Jouraal" L E.E., Vol. ALVI L, p- 313, 1 l. | 
T Patent No. 5.636, 1012. 


wire and of the insulator groove, in which the glaze was broken awav. 

Cases were found where the line wire had worn away for 30 per ceat. 

of its diameter, while many insulators failed at the groove. Tne 

Paton binder is illustrated in Fig. 1. It is made of soiid copper 
wire, No. 4 to No. 6 5.W.G., according to the size of the line wire: 
of copper. With aluminium lines the aluminium binder varies from 
No. 2 to No. 6 S.W.G. The binder is formed on a special jig to clip 
round the neck of insulator, a standard jig being made for 
each size of insulator. The binder is hooked on the line wire, 
and then bound under tension at the other end with about 15 turns 
of No. 14 S.W.G. soft binding wire. A leather or pig-skin chafer is 
fixed between the line wire and the neck of the insulator, and after 
five years’ use it has been found that the chafer remains as good as 
new, and does absolutely stop the chafing effects on the wire and the 
insulator. The whole binder remains tight, and is vet flexible owing 
to the cushioning effect of the chafer. The cost is about the sam: 
as that of a well-made flexible copper binder, and about one-fourth 
the cost of some mechanical clips. It has an advantage over the 
flexible binder in that no special skill is required for fixing it. 

There are various forms of rigid clamps in extensive use. When 
rigid clamps are very carefully fitted by experience] wiremen they 
appear to give satisfaction, but it is necessary to emphasise the fact 
that. to get good results, each clamp should be fitted to the insulator 
on which it is to be used, because of the variations in dimensions of 
all insulators. Some years ago the author investigated two lines on 
which troubles were experienced, and found that these were due to 
mechanical clamps. In one case, although well fitted, the line 
vibration had caused crystallisation and breakage of the metal of the 
clamps. In the other the clamps had been so badly fitted that thev 
were moving. with the result that the glaze of the insulators broke 
and caused the insulators to fail. 

The pin type of insulator is most in favour in this country, and is 
likely to continue so while pressures remain at 20,000 volts ; indeed, 
it is quite reliable up to 66,000 volts. The suspension type of 
insulator is more suitable for really high pressures such as 100,000 
volts, and is then the only practicable way of insulating the con- 
ductors. We have scen already that the working voltage has 
scarcely any influence on the first cost of a linc, and the author would 
like to put forward the suggestion that, in view of the rapidly 
increasing loads in industrial districts, all main lines should he 
designed so that they may ultimately be worked at a higher pressure 
than that at which they are first operated. For instance, 6,000 and 
11,000-volt lines might be designed for a pressure of 20,000 volt« 
and 20,000-volt lines for 40,000 or 50,000 volts. There can be no 
doubt that the time is approaching when there must be a further 
raising of working pressures on main alteraating-current high. 
tension circuits, similar to the big change which was made in passing 


from 11,000 to 20,000 volts on underground cables eight years ago. 


The only commercially possible alternative would appear to be the 
Thury high-tension continuous-current system. Whether insulators 
are made in two parts or not, it is of the utmost importance to insist 
on the parts being put together in such a way that no air cavity can 
exist. In two-part insulators this can readily be done by putting in 
the filling cement rather liquid and very slowly. The cement must 
also be guaranteed to be such that it will not swell or deteriorate on 
prolonged exposure to damp air. The colour of the insulators is of 
importance. Most engineers prefer brown, green or neutral-tinted 
insulators, as being less conspicuous than white, and therefore less 
likely to attract the attention of stone-throwers, &c. White insu- 
lators have the advantage of more readily disclosing where a break- 
down has occurred. On lines comprising two or more circuits it is 
sometimes advantageous to use insulators of different colour for each 
circuit, in order to prevent mistakes and danger to linesmen. All 
insulators should be made of the highest grade porcelain which has 
been vitrified throughout, and is absolutely non-absorbent and free 
from flaws, cracks or foreign matter. The colouring of insulators 
is given by the glaze, which must cover the entire surface, except the 
area where joints are made, and must be free from crazing, bubbles, 


cracks, &c. On completion, insulators should be tested both 


electrically and mechanically. 
On all the best work a continuous earth wire. varving in size 


according to the conditions, is run from end to end of the line either 
above or below the power wires, and all metal work on the poles, 
including a lightning spike, is substantially connected to it. The 
earth wire itself should be connected to an earth plate at every fifth 
pole by means of a conductor (of ample section for carrying the 
possible leakage current) which is protected from mechanical damage 
above ground by a creosoted wood strip or othe: moans, and below 


ground from corrosion by being buried in pitch or being painted with 


a high-class paint such as P. & B. The connestion to the earth plate 


must be well made to secure permanent results. 
When the continuous earth wire is run above the power wires it is 
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usually placed there with the intention of also affording some relief ! About 10 per cent. of the end turns on the line side of the trans. 
from atmospheric disturbances, but not from direct lightning strokes. formers are insulated with special materials to a thickness of 300 to 
When placed above the power lines the earth wire should undoubtedly ' 400 per cent. of the insulation on the remaining turns, and what is 
be of the same metal as the power lines, and not of galvanized steel, required is now well understood by transformer manufacturers. 
which has a shorter life than copper or aluminium, and will, on | Atmospheric disturbances on the line are reflezted back by the end 
breaking, foul the power wires and interrupt the supply. The fol- | turns of the transformers, and the oscillations are damped out by 
lowing are the most important methods which are in use for protec- | the ohmic resistance of the line. As the iine wires are erccted on 
tion against lightning effects: (1) Air-core choking coils consisting | high quality insulators, it will be seen that only a very high pressure 
of not less than 12 turns of line wire are installed in series with each ; on the line—e.g., a direct lightning stroke— will break down the 
line wire to hold back the high-frequency oscillations until a horn- | insulation ; and in practice it is found that the outdoor insulators are 
type air-gap arrester placed on the line side of the coil can spark over. | punctured and the station apparatus is unaffected. The arrange. 
In series with the arrester a non-inductive resistance is employed to | ment adopted is effective and cheap, and is easily worked in with the 
limit the flow of current to earth to, say, 10 amperes, and for this | general design. 

purpose a carbon-rod resistance may be employed. The author does Many lines are provided with private telephone circuits and with 
not place any faith in horn arresters erected in the open air, especially | circuits for the operation of the well-known Merz-Price protective 
in industrial districts, as the air-gap varies in length due to corrosion | gear. These circuits may be combined in one paper-insulated cable 
and deposits of coal and other dust, and therefore requires too much | protected by a lead sheath, to which is added antimony, or not less 
attention. Also it has been shown by various investigators that the | than 2} per cent. of tin, for the purpose of hardening the sheath. 
pressure in the line cannot be relieved by a spark-gap by more than | Where two or more telephone circuits are required the cable may be 
20 per cent. if the series resistance is designed correctly to prevent | of the multiple-twin type arranged to allow of superimposed working. 

surging at the frequency of the supply. The author is strongly of | In any case, for mechanical reasons, the insulation on the telephone 

opinion that any form of arrester which involves a spark-gap is | conductors should be of the dry, solid type, as its capacity, while 

wrong in principle, because of the high-frequency oscillatory dis- | being higher than that of the air-spaced type, is not important on 

turbances caused by a spark in the circuit." Serious damage to | lines up to 40 miles long. The suspension of the sheathed cable is 

plant may be caused by these disturbances unless means are also | usually done from the steel-stranded continuous earth wire when it 5 

provided to limit the disturbances to the line itself. (2) Electrolytic | run below the power wires. In this case the steel strand should be 
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aluminium arresters combined with a horn arrester have been used.. of 40-ton quality, and the sag given to it and the suspended cable 
on a small scale, but their extensive use is limited by the fact that | should be such that, on completion, the combination runs paralle 
they need re-charging every day from the line, and this cannot be | to the line wires if possible. There have been several failures of 
done without considerable expense from locked-up static sub- | plain lead-sheathed cables due to the omission of the tin in the gheath 
stations. Full particulars of these arresters have been given to this | and to improper suspension. The difficulties have been very 
Institution by Mr. J. S. Peck.t (3) Moscicki condensers are coming | thoroughly investigated, with the result that an entirely satisfactory 
into favour slowly, possibly because of their high first cost. The | solution of the difficulty has been found by Mr. C. E. Elder. 
condenser arrester is attractive from the fact that it is automatic In suspending lead-covered cables on spans exceeding 90 y 
in action and able to discharge rapidly high-frequency disturbances | measures should be taken to secure that the cable has no severe 
in the line, while it only needs occasional inspection for the replace- | bends in the vertical plane. At horizontal bends the cable must be 
ment of any blown fuses. It may be well to add that these con- | carefully led round the curve by pull-offs on the suspension stran 
densers have not sufficient capacity to afford any improvement in | At terminal poles provision must also be made to carry the cable 
the power factor of a line. (4) After much trouble with horn arres- | round an easy bend from the horizontal to the vertical plane in such & 
ters, Messrs. Merz & McLellan have discarded arresters on all lines | way that no movement can take place which would crystallise the 
which are connected to the system through step-up and step-down | lead sheath. The lead sheath should be definitely bonded at every 
transformers, and instead they deal with the problem in a novel way. | fifth pole to the supporting earth wire in order to carry away any 
LL ———M————————————— | charges which may be induced in it by the power wires. On a 
* This was written before Mr. Duddcll delivered his presidential | Which are not protected with automatic gear which require à Pl 
address. The section on “ Arcs and Sparks” contains several passages cable for its operation, and on whic’ one metallic telephone oir? 
which confirm this opinion. | only is required, it is usual to run two No. 14 S.W.G. phosphor- 
+“ Journal " LE.E., Vol. XL., p. 498, 1908. Tug ELECTRICIAN, Vol. ' bronze or hard-drawn copper wires, a d of these copper is to be pre 
LX., p. 628, Feb. 7, 1908, ferred. They may be rotated so as to make one complete revolution 
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at every fifth pole, and in this case it is also advisable to transpose 
the power wires twice on each route at regular intervals. The rotat- 
arrangement of telephone wires is very unsymmetrical relative 
to the line wires, but it gives fair results in practice. The author 
prefers the simpler plan of not transposing the power wires and of not 
rotating the telephone wires, but of running the latter parallel to one 
Another and transposing them at such regular intervals as may be 
required. The author thinks that the cheapness of bare telephone- 
wire circuits is the only consideration which justifies them. The 
telephones are most needed at times of breakdown on the overhead 
line, and then if à power wire is broken the telephone wires may be 
either “ alive " or burnt through, if not already broken by a heavier 
wire falling on them. Failing these, the telephone circuit may be 
useless through a broken wire coiling round and short-circuiting it, 
-or vice versa. When bare telephone wires are used the only instru- 
ments which are permissible are those known as high-tension tele- 
phones, which are specially insulated in order to make it impossible 
for the telephone user to get a shock due to the considerable voltage 
which is induced on these wires under normal working conditions, 
or to contact between the telephone and power wires. When paper- 
insulated lead-sheathed cables are used for the telephone circuits, 
then the much cheaper low-tension telephones of any good make 
may be employed, but it is advisable to protect them by heat coils, 
fuses and spark-gaps. It is found that, under fault conditions on the 
line, the fault current partly travels through the lead sheath and 
sometimes induces current in the cores of the cables of sufficient 
magnitude to give severe shocks if the apparatus is not thus protected. 
With the education of the public as to the safety of overhead 
wires the methods of guarding lines crossing railways and roads are 
becoming mcc^ simplitied, resulting in reduced cost of construction 
and enormous gain in appearance. One important 20,000-volt line 
which crosses a few roads and several miles of mountain moorland 
much used by tourists has been equipped throughout with earthed 
extension pieces of galvanised wrought iron under each insulator. 
The metal projects for 12 in. on each side of the insulator, and the 
curved portion is nearly semi-circular with a radius of 8 in. The 
triangular guard shown in Fig. 2 is a new arrangement which is due 
to Mr. A. P. Trotter, and has been used on the Ham line of the 
Twickenham & Teddington Electric Supply Co. and by the Fife 
Power Co. It has the merits of simplicity, low cost and ease of 
erection, and is likely to find considerable favour in future work. 
In cases where important G.P.O. lines are met with the department 
requires that bare wires working at a pressure of 3,000 volts and 
above shall not cross its wires, except by special arrangement, thus 
involving serious expense in extra terminal poles and underground 
high-tension cables. In some cases the department's requirements 
have been met by using a joint pole for both sets of wires. For 
pressures below 3,000 volts the high-tension conductors may be 
erected above the department's wires by observing certain require- 
ments, of which particulars can be obtained from the engineer-in- 
chief. In the case of parallel telegraph and power lines, the depart- 
ment requires a separating distance not less than 1} times the height 
.of the highest power wire or telegraph wire, whichever is greater. 
With the great attention now given to the details of line construc- 
tion, and with the equipment of lines with automatic protective 
-apparatus, it is becoming exceedingly doubtful whether any guarding 
‘at all is justifiable on such lines. There is reason to belive that the 
line wires become “ dead " within 1/80 seconds after the occurrence 
of a fault or short-circuit or the breakage of a wire when the Merz- 
Hunter split-conductor system* is employed. The Merz-Price 
systemf will cut out the line within 1/20 seconds when an earth fault 
-or short-circuit occurs, but it will not deal with the case of the 
opening of a circuit by & wire breaking until the wire becomes 
-earthed, which may not occur until the wire has reached the ground. 
Considering these facts, it would seem that the time is approaching 
when it will be justifiable to ask for the Board of Trade's consent to 
run high-tension lines along public roads where the conditions are. 
suitable, and so save the enormous amount of trouble that is involved 
"in obtaining numerous private wayleaves. 
Where overhead lines cannot be connected directly to switchgear 
or transformers by bare conductors, the best practice is to connect 
"up by means of paper-insulated lead-sheathed cables, built when 
possible to the Engineering Standards Committee's specification. 
These cables are usually armoured with galvanised wire for mecha- 
mical protection and to form an additional earthed metallic shield . 
‘round the cable. The armouring should be protected against 
corrosion, preferably bv compounded tapes. Such cables are also 
"used for bridging across gaps in a line. Experience shows that even 
-at 20,000 volts three phase there is no need to make provision for 
protection against lightning where the cable and the line meet, and, 
further, that cables can be '* teed ” off an overhead line with safety. 


~ * British patents, Nos. 4,004 and 26,857, of 1911. 
t Ibid., Nos. 3,896-15,796 and 11,364, of 1904. 
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APPARATUS FOR DUPLEX TELEGRAPHY.* 


BY RICARDO LOPEZ. 


Before describing this apparatus, I deem it advisable to set forth 
some elementary ideas on the principle of the common differential 
duplex, so as to facilitate the interpretation of the new method to 
those who have only recently begun to study this subject. 

Fig. 2 represents two duplex stations (A and B) in communication. 
The polarised relays have a magnetic polarity with special core and 
tongue in each case, formed by a permanent magnet. Cores I. T 
represent the north pole and the tongue the south pole. If the 
tongue is adjusted so that, placed in the centre, it is equidistant 
from cores I, I’, it will rest indifferently on S or M when no current 


fo ws Fia. l. 


passes through the coils, attracted by the north pole of the nearest 
core (indifferent state). When the current passes in a given direction 


'in one of the cores, I, for instance, the north pole acquires greater 


power, owing to the electromagnetic action of the current on the 
coils, whilst in the other core (I') the power of the north pole is 
weakened or passes to the south pole, according to the intensity of 
the current ; and as in the tongue, the south pole remains constant. 
this will be attracted by the core where the north pole predominates 


R 


Fie. 2.—Polarised relay, U, U’, connecting terminals of one of the 
windings; D, D', ditto of the opposite winding: T, tongue; S. rest stop 
' of the tongue ; M, working stop; I. I’, cores of the relay; G, differential 


galvanometer r; R, rheostat, or resistance of the artificial line; r, retard- 
ing resistance; rc, condenser's resistance ; C, calibrated condenser; L, 


real line. 


(I). Upon the direction of the current being reversed the electro- 
magnetic effects are also reversed, and the tongue is immediately 
' attracted by the other core ( I’ ) 


* Abbreviated translation of an article in the " Revista Telegráfica, 
of Buenos Ayres. 
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Polarised relays for working differential duplex are manufactured 
with coils with double windings, one of which (U. D' for instance) is 
connected with the artificial line and the other D, U', which is in 
opposite direction to the other, is connected with the real line. The 
windings have their point of bifurcation at DU in conjunction with 
the line starting from the key. 

The coils of the differential galvanometer are independent and wound 
in opposite directions, in order to allow the connections which go from 
U', D' to the real and artificial lines respectively, and thus be able to 
establish the balance or equilibrium required for the regular working 
of duplex communication. 

To interpret better the differential galvanometer it is convenient 
to assume it is a polarised relay with double winding, in which the 
tongue has been replaced by the corresponding needle. The arti- 
ficial line consists of a rheostat, R, which represents the ohmic resis- 
tance of the real conductor; of a retarding resistance, r, intended to 
moderate the effects of the electrostatic charges and discharges 
operated in the calibrated condenser C, which represents the capacity 
of the real line ; and, finally, of a condenser resistance, rc, intended to 
join the two sections in which it is divided, to represent, with one of 
those sections, the capacity of the nearest section of line, and with the 
other that belonging to the farthest section, considering that the real 
line is progressively charged according to its length. 

Let us examine its working. Suppose the key of station B has no bat- 
tery and that itsspacing contact is connected toearth. Theequilibrium 
or balance of station A will have been obtained when the needle of 
the galvanometer remains steady at zero, even if the key of said 
station Ais manipulated. The artificial line in this case will have the 
same ohmic resistance, retardation, capacity and resistance in the 
progression of charge and discharge corresponding to the real line. 
The impulses of the key of station A will not be noticeable either in 
the relay or in the galvanometer of the same, notwithstanding the 
passage of the current through the coils, which is easily explainable 
if it is borne in mind that the same current passes over each of the 


Fic. 3. 


opposite windings, and, therefore, the electromagnetic effects to be 
produced by the current are neutralised, the formation of the pre- 
dominant north pole being impossible either in the relay or in the 
galvanometer, which, therefore, remains at zero. 

The same remarks apply to the effects of the electrostatic charges 
and discharges, which telegraphists, in their familiar language, 
usually call ^ kicks.” The electrostatic charges and discharges take 
place rapidly, owing to the rush with which the clectric current 
endeavours to enter the conductors, but in the case of the station A 
we are studying it rushes equally but in the opposite direction of the 
coils into the real line as well as into the artificial line, and its electro- 
magnetic effects are neutrailsed in the receiver. The same happens 
with the discharge current. 

Let us now examine the duplex working of stations A and B. There is 
current in both keys, the positive pole corresponding to the spacing con- 
tact and the negative to the marking contact. When both keys are at 
rest no current passes, theoretically, by the real linecircuit, considering 
that the opposite batteries are of the same sign, but instead current 
passes over the artificial line, which determines the predominant north 
pole over core I. The tongues of both relays are leaning against S. 
If station A presses the key to send a signal to B, a change of polarity 
is produced in the winding DU’ connected with the artificial line, 
which tends to form the predominant north in core I’, but as through 
the winding U, D’, connected with the real line, there passes a current 
of double intensity to the former, owing to the addition of the bat- 
teries of both stations, the predominant north appears in core I and 
the tongue T remains, therefore, against S. This is why, whilst the 
key of station B is at rest, station A is able to transmit to B without 
noticing in its receiver the signals sent, and vice versa. 

Let us now suppose that A key is at rest, and that station B sends 
a signal, a long line for instance. When the negative battery of B is 


added to the positive of A. a current passes through the winding U, D’ 
of double instensity to that circulating over D, U', which determines. 
the predominant north over core I’, and makes the tongue T pass 
from S to M. 

Let us now see what happens when both stations press their re- 
spective keys to send a signal mutually. As no current can circu. 
late through the real line by reason of the batteries acting on the 
marking contact of the keys being of the same sign, the receivers will 
be worked by the current circulating through the windings D, U' and 
artificial line, which determines the formation of the predominant 
north over core I’, the tongue passing from S to M. "Thisis equiva- 
lent to saying that the signal is produced in both stations, each with 
its own current. 

There only remains to explain what happens when one of the keys 
passes from the working position to that of rest, and vice versa, 
during which change there is a brief moment when the battery is 
cut out. To interpret this better we will assume that A key is half 
way between the working and rest positions, so that the battery does 
not act. When B key is at rest a positive current will pass through 
the line and will run over the windings D', U, D, U', and the resistance 
R of the artificial line, forming the predominant north over core I. 

If it is true that the B battery runs over a length of double resis- 
tance to the normal. because the current must circulate over the real 
and artificial lines, it is to be noted that its passage is secured through 
the two windings of the coils, in the direction favourable to the 
formation of the predominant north over I; and if it is true that the 
circuits resistance had been doubled, it is no less certain that the 
electromagnetic effects have also been doubled in favour of the 
double winding. If, under the same circumstances, station B presses 
the key, the electromagnetic inversion of the cores I, I’ is imme- 
diately produced, the predominant north being formed in core I’. 

It can, therefore, be affirmed that as soon as the battery of A key 
is cut out that of B takes its place, in such a convenient and oppor- 
tune manner that the signals do not suffer the least alteration. The 
same happens in respect of station B. ut 

When replacing one current by another there must be continuity 
of operation, which is conceived but not detected in the receivers by 
reason of the electromagnetic inertia of the cores. 

These brief explanations will facilitate the examination of the new 
duplex, the diagram of which, in principle, is given in Fig. 3. The 
electromagnetic working of the polarised relay is analogous to that of 
the above-described differential duplex, notwithstanding the differ- 
ence noticeable in the construction of each apparatus. For arti- 
ficial line is substituted a basic resistance R, by an auto-induction 
coil B, and by a shunt Su. 

The basic resistance must always be lower than the resistance of the 
real linc, and the exact adjustment is obtained by varying the resis- 
tance of the shunt until the immobility of the galvanometer's needle 
is secured. The basic resistance being lower than that of the real 
line, the current circulating through the winding U, D' would be 
excessive were it not for the intervention of the shunt sh, which is 
connected with U and earth, allowing for a bifurcation of the current 
which reduces the voltage and, therefore, the intensity which must 
pass over the winding U, D', galvanometer and earth. 

The proportions suitable to the basic resistance, with respect to the 
line resistance, are shown in Fig. 1, and can be secured with 1, 2, 3 or 
1 lamps of 220 volts 16 c.p. on a line of 800 km. of No. 7 S.W.G. 
iron wire. 

The auto induction coil B connects with the other winding of the 
relay (D U^), galvanometer and real line and is intended to moderate 
the velocity of the current when turned into the line, avoiding the rush 
to which I referred when dealing with the common duplex, the 


| effects of the electrostatic charge, as well as those of the discharge, 


being unnoticeable in the relay. 

In a word, such coils prolong the variable period of the current— 
that is, the time taken from the starting point until the current 
reaches its maximum intensity—i.e., its permanent state. 


This property was utilised with great success by Van Rysselberghe 
in his experiments of simultaneous telegraphy and telephony, as the 
telephonic membrane remains free from the jerky effects produced by 
the immoderate charge and discharge currents, which cause the 
"tick " of the telegraphic transmissions on the said membrane, 
direct as well as inducted. ; 

It is, therefore, proved that if, between two points served by & line 
of several conductors, all the apparatus were to work with the 
moderating coil, telephonic communication would be possible by one 
or several of them without suffering the above-mentioned distur: 
bances. Owing to this property of the coils it has been ascertain f 
that the electric variations of the aerial lines and inductions © 
parallel conductors do not affect the working of the new duplex, an 
it is to be hoped that with its widely spread use there will be obviat 


many of the disadvantages to be contended with in duplex working. 
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‘when the atmospheric conditions are unfavourable and act in- 


juriously on aerial lines, which are affected according to their length. 


The above-mentioned coil is manufactured in accordance with the 
rinciples laid down by Preece, erroneously attributed to Godfrey, 
with the difference that the auto-induction cannot be graduated. 
‘The spools are formed of ordinary Morse coils of 750 ohms resistance, 
its core being a closed permanent magnetic circuit. "With this ar- 
rangement there can be prevented the effects of charge and discharge 
which might be found in a line 800 km. long in direct communication. 
The translator, local switch, substitution of the ordinary key by 
Varley's, &c., are regulated by the arrangement usual with other 
apparatus of duplex telegraphy. 
It only remains to point out that the advantages of this apparatus 
refer solely to hand duplex working on aerial lines. 


A TALK WITH THE JUNIORS.* 


BY CHAS. CARPENTER, D.SC. 


J have two duties to discharge this evening. The first is to ex- 
press my sense of the honour you have accorded me by desiring that 
I would come here and address you. There is no more acute critic of 
men than the junior student or practician ; and that I have been 
regarded as satisfying his exacting requirements implies a compli- 
ment of which I can only say it is appreciated if it is not deserved. 

But the difficulty arises when I endeavour to prove. in fulfilling 
duty number two, that your confidence has not been misplaced. 
Here I stand in an endeavour to while away half-an-hour or so in a 
pleasant chat with you. But what shall I talk about ? Stresses in 
gasholders, flow of gas in pipes, high heats or low heats, verticals. 
diagonals, horizontals—surely there is no dearth of subjects, each 
providing a substantial topic of conversation. But first of all a 
speaker has to get on good terms with. and ingratiate himself with 
his audience. Why not bring down two birds with one stone and 
apply the golden rule of conversation and talk about the other party 
to it? Let us see how we can progress on that tack; for I should 
like to think that my talk might be not only friendly but useful. 
Helpful, that is to say. in the battle all have to fight—that of earning 
a competence in the profession or calling that has been chosen. and 
to succeed in it. 

In the second epistle of his '* Essay on Man," Pope wrote: 

Know then thyself, presume not God to scan, 
The proper study of mankind is man. 


To work steel you must know its properties, whether hot or cold. 
To equip and manage retort-settings vou must know the characteris- 
tics of the compounds of silica and alumina of which the materials 
composing it are made. To carbonise coal to the best advantage. 
you must know how it responds to the varied treatment you are able 
to give to it. But all this will avail you but little in your profession 
if you do not know Man. There are persons crammed full with know- 
ledge of the inanimate who become soured and disappointed with 
their want of success in life, the cause of which is they have not de- 
voted some of their time to the study of mind as well as matter. 
What is the use of our knowledge of bricks and iron if we do not know 
enough to manage humanity under us as well as over us ? Only by 
the few can the human countenance be read as we do a book ; one of 
the reasons being. perhaps, that we do not learn that alphabet early 
in life, very frequently never. But the lines and light and shade of 
the face reveal. imperfectly perhaps. as our vision is more or less 
imperfect. the nature and character of the animating force beneath 
it. Livesey had the slightest possible furrow at the tip of his nose. 
On a visit to the sculptor who was making a bust of him after death, 
I pointed out that this feature was not existing. It had not been 
missed by all those connected or otherwise with him who had seen 
the model and pronounced it excellent ; but it should have been 
there, just as much as the aspirate is necessary to happiness. for it 
indicated a phase of Livesey's character. and inseparable therefrom. 

You can learn much of the qualities of steel, wood. and brass from 
their appearance, especially after the application of stress ; and the 
human features will be just as illuminative if vou will but take the 
trouble to learn to read them. With this knowledge you will go far 
in your endeavours to differentiate between the shy man and the art- 
ful one, and the frankly disposed one from him whom nothing on 
earth will make straightforward until you have metaphorically 
pinned him in a corner in which he cannot wriggle. And of those 
above you. you will learn to whom to open your heart, before whom 
to guard it; whose spoken word you can rely upon, and him whom 
only black and white will bind. The study of mankind has the addi- 


* Abstract of an address to the London and Southern Junior Gas 
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tional advantage that it can be perused anywhere and everywhere. 
We need nevei put our studies on one side except when it is necessary 
to take upthose solitary ones of which the lamp is the best inspiration. 
But perhaps the greatest concomitant gain is the bracing up given 
to our observing faculties, the full training of which is of the highest 
importance to the engineer. All of you who have read " Rim " 
remember how serious was his training in this respect ; and it is no 
less necessary in our prosaic life here in Britain. A girder with more 
camber than it should have. a stack out of upright, an oscillating 
pressure-gauge, a weeping joint—all are symptoms of defects appeal- 
ing at once to the trained eye for their remedy lest they become pie- 
monitors of disaster. Only second in importance is the skilled ear 
which hears amid the din of the industrial orchestra discord from 
the piccolo of a tappet or a bolt. or deeper tones from shafts vibrating 
through worn gears or slack pedestal caps. Probably more loss of 
efficiency arises from want of observation on the part of the control. 
lers of plant than from actual wear and tear. 

How are we to make the best of such qualities as we are endowed 
with ? There is but one answer—"' Training " ; and here l fear 
that my principles are most unorthodox. School training University 
training, practical training, and. I think I may add, naval or military 
training, all are important and even essential. but most prescribers 
mix them inefficiently. I believe 16 is quite late enough for a boy to 
attend school ; and then I would have him spend five vears at work- 
shop and practical training, devoting most ot his evenings to such 
classes as would lay a foundation for his theoretical knowledge. lf 
he is fortunate, one, two, or even three years’ University teaching. 
or its equivalent, will enable him to develop scientific knowledge of 
those problems with which he has been, during his apprenticeship, 
brought face to face. and will give him the opportunity of obtaining 
those credentials which should be as necessary to the practiser in a 
branch of mechanics as of medicine. There is, I am pleased to sav. 
a growing tendency to regard with favour what we may call collegiate 
qualifications ; and it cannot be too stronglv impzessed upon those 
who are seeking success as gas engineers that they should become 
attached. as students. to the parent Institution of Civil Engineers 
(of which gas engineering is a branch) with the determination to sit 
for the associate membership examination. A qualification such as 
this cannot fail to be useful, and its usefulness will be more and more 
recognised as the qualifications of the engineer are expected to reach 
a higher standard. 

Perhaps it will not be out of place to refer here to another aspect 
of gas supply which is of hopeful augury to those who have entered 
its ranks, J allude to the growing importance of gas distributing and 
gas selling as adjuncts to gas making. Look down the list of the 
staff of one of our railways and note how necessary it has been to 
subdivide the duties and responsibilities. And I have no doubt that 
gas undertakings will require an increasing number of engineers 
trained to take charge of their supply districts for them. as they are. 
and have been, trained to take charge of works. To those who may 
be contemplating such employment, or qualifying for it. I would urge 
that they should include in their training a year or two in some com- 
mercial undertaking selling soap or tea, or even haberdashery. so as 
to acquire some knowledge of those principles of business lite which 
are becoming more and more necessary in gas, as they have already 
in those large industries which have made our country famous. It 
does not do nowadays to stop at home and make gas. any more than 
it does to make scissors. We have got to be out in the world in 
touch with consumers—actual as well as potential —tinding out their 
requirements, and seeing that they are satistied. The engineer can- 
not afford to disdain the seller; he may often profitably fit himself 
to become one. There is a good authority for the belief that the 
Kaiser himself has, in the interests of his Empire, exercised the re- 
sources of the bagman's art. 

There is another direction in which the engineer should avail him- 
self of all assistance possible, and that is from the laboratory, It is 
better to find out there how much ash he has in his coke than that 
the user should discover it for himself and turn to some other fuel. 
He cannot hope nowadays to stumble upon improved processes, He 
had better leave the search for, and the control of, them in the hands 
of chemists, and content himself with their translation to the large 
scale and their general oversight. But above all preserve and main- 
tain the independence of your positions, Remember that you are 
not keeping your own shop when you are managing a works, or a sec- 
tion of it, for some gas company or corporation. Your salary, and 
it alone, is your remuneration (oftea inadequate) for the duties vou 
perform, and you cannot be too careful in disregarding any tempta- 
tion to add to it by any means which would not bear the light of day. 
From coal supplies to engine oil you have no right to a farthing of a 
share in the profits of their sale to the undertaking with which vou 


To act otherwise would be no remedy for a state of 


are associated, | 
| the inadequate salaries so often 


things Iam no less ashamed of— viz. 
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paid by those responsible for the management of gas undertakings. 
But the remedy is to raise the status of the profession, not to supple- 
ment its emoluments illegitimately. 

Many years ago a manufacturer of gas plant. who had heard I was 
in a position to influence an order which would be going for some 
large renewals, told me that he had no agent in the South for a 
particular appliance which he had patented, but, that if an order 
for these came his way he would be very pleased to pay me the com- 
mission an agent would have had. He did not get the order. But 
we continued good friends ; for their were many qualities I admired 
in the man, and he was full of shrewd worldly wisdom which interes- 
ted me. As examples, he told me he always made a point of calling 
on his customers after lunch—they were then generally better tem- 
pered. He also let me into the secret of what a contractor means 
when he tells vou he lost money over a certain job. It does not mean 
he was actually out of pocket, but that he had not made as much as 
he expected. 

Many friendships are made or deepened over a smoke and a 
glass; but it will probably be found to pay best if these luxuries are 
in a general way postponed until after working hours. The man 
who returns from a midday meal bringing with him an atmosphere 
of haze and alcohol is not likely to impress those above him with 
the clearness of his wits. 

Care and trouble taken in one's dress are rarely wasted. — ** Chiefs " 
are always on the lookout for the pick of their respective baskets. 
The French say “ Who wins the eyes wins all.” We must not take 
the saying too literally, but there is a good deal of truth in it. Ilo- 
gical! Very likely. ‘Fhe world is not governed wholly by logic, 
however; and it may be reasonably considered that he who is care- 
ful of his own things may very likely be careful of his employers’. 

Would it be inopportune here to utter a gentle warning against 
" cocksureness `Y Auguste Comte said the more he knew, the more 
he knew that he knew nothing. In the history of our industry we 
shall tind many things which were once cocksure, now to be described 
as fallacies; and there is no doubt, too. that many processes suggested 
long since would have achieved fruition had those. connected 
with their trials not been quite so cocksure they were doomed. to 
failure. 

Above all things it is necessary to keep open a broad mind, as only 
then shall we be able to jointly weigh the " pros and cons” of the 
various matters we have in our daily lives to decide. You have 
probably heard the fable of the flat mirror meeting a convex mirror 
Ina garden. " How silly you are.” it said, " to represeat Nature as 
you do, vou must be mad to give everyone a large belly with small 
heads ard feet. and change all straight lines into curved ones" It 
is vou who distort Nature,” said the convex one, “ your flat shape 
imagines trees to be straight because it makes them so, and you 
think everthing is Hat outside vou as well as inside, Free trunks are 
curved, that is the truth.” A philosopher who came along pointed 
out that a concave mirror would produce a third and very different 
reflection, and suggested that the mirrors should not eall each other 
names because they received different reflections, Let us seek truth 
by all means, but respect the visions of others to whom she appears 
differently. 

Some weeks ago I was delighted, in turning over the leaves of our 
gas publications, to come across an address by Mr. Milne Watson in 
which he exhorted his audience to cultivate their imaginative facul- 
ties. Tam entirely in accord with him, for no engineer can succeed 
without imagination, Consider. the man who designed Euston 
Station for the London & North-Western Railway. His imagination 
all those years ago pictured the future of the line, and to-day it 
stands as the Gateway to the North --a monument to a magnificent 
and successful organisation. Wellington said imagiiation was im- 
perative for a general to be successful, He should imagine, for in- 
stance, what is going on behind the range of hills separating his army 
from that of his opponent. So with the gas engineer. [t is of no 
use thinking only from his own point of view: he ought to be for 
ever imagining what his opponents are up to, and how they arc utilis- 
ing their chances or natural advantages. And from these dreams 
he should evolve a practical policy which would carry his own busi- 
ness still further. 

J have said the engineer should cultivate observation and analysis. 
He should not hesitate to turn the Limelight on himself, nor shrink 
from summing up his best qualities and his lesser ones. At the ont- 
set L referred to the 7 Essay on Man," The last line of the epistle 


runs- . ] 
And all our knowledge Is; ourselves to know. 


There is nothing perfect in Nature or in Mankind. We shall under- 
stand the possibilities of both better if we endeavour to familiarize 
ourselves also with their limitations. Honesty pays best in the long 
run, not, perh ips. in eveoy ease, bu it will bring, if no other reward, 


a sense of satisfaction in your hearts which nothing can take the. 
place of. Remember the Italian proverb : 
Pitt pelli di volpi che di asini vanno in Pellicciaria. 

from which we may conclude that it is better even to be beaten as an: 
honest donkey than skinned as a thieving fox. N 

In the foregoing imperfectly expressed words I have endeavoured. 
to draw attention to some of the essentials of success as they appeal. 
to me looking back over many years. I would urge you to love your 
work for its own sake, not for the reward it may bring; for all the 
gold of the Indies would not give you the same satisfaction as the 
knowledge that you have fulfilled your duties as far as the possibility 
within you, and that you have gained thereby the regard of all who. 
know you. 

Let me, in conclusion, remind you of the advice of Polonius to 
Lertes, in which you have the finest code of life for guidance in 
wordly things ever laid down by a man for men: 


Give thy thoughts no tongue 

Nor any unproportioned thought its act. 

* Be thou familiar. but by no means vulgar. 
Those friends thou hast. and their adoption tried, 
Grapple them to thy soul with hoops of steel, 
But do not dull thy palm with entertainment 
Of each new-hatched untledged comrade. Beware- 
Of entrance to a quarrel ; but being in 
Bear't that the opposed may beware of thee. 
Give every man thy ear, but few thy voice: 
Take each man's censure, but reserve thy judgment. 
Costly thy habit as thy purse can buy 
But not express'd in fancy; rich not gaudy; 
For the apparel oft proclaims the man. 
Neither a borrower nor a lender be : 
For loan oft loses both itself and friend 
And borrowing dulls the edge of husbandry. 
This above all: to thine own self be true, 
And it must follow as the night the day. 
Thou canst not then be false to any man. 


,A NEW TARIFF APPARATUS— THE *EXTRALIGHT.'* 


| 


BY H. STAFFORD HATFIELD. 


The aim nowadays of every central station should be to sell 
current as Cheaply as possible, This has always been the duty of the 
municipal undertaking, and is decidedly now the best business policy 
for the privately owned undertaking. There is unlimited business 
to be got by doing so. The only difficulty in the way is the want ofa 
suitable tariff. Experience gained in the past does not enable us to 
fix the prices as low as possible in existing taritf systems (in those at 
least which are without such drawbacks as render their general 
introduction impossible) because every day may bring developments 
in lamps and apparatus which will lead to a totally different type of 
load curve for the private consumer. On the other hand, we are 
extremely anxious for the sake of the future of electricity to assist 
these developments as much as possible. We are thus to-day more 
than ever in need of a system which shall indicate in a manner inde- 
pendent of the mode of application of the current as nearly aa pos. 
sible the actual cost of supply, and so enable the price to be fixed at 
the smallest. possible margin of profit. But that system must bo 
without attendant disadvantages and wasteful expenses. e" 

There is, however, at present a strong current of opinion i 
another direction. "The idea is to obtain from the consumer the 
highest tixed sum we can get him to pay, and to charge him then ur 
addition an excessively and very attractive low rate per unit. | NO: 
check of any sort is to be put upon his demand. This system 1$ al 
very well in dealing with a class of consumers to whom freedom an 
convenience is of more importance than a few shillings more or us 
per quarter—that is to say, with exactly that class which remains 
to-day in most places the chief users of electric light. If the price 
can be fixed high enough it will also vield a protit to the station, 
which can then hope for instead of fear an increase in the efficiency 
of lamps. But it will act unjustly as Letween various consumers 
and as it affords no discouragement to waste of demand, the average 
price will have to be higher than it otherwise would be to make up for 
this, Further development in lamps or apparatus may at any nee 
make the existing rates unprofitable. Systems of this kind have 
been the dream of tariff makers from the earliest days. Why as 
they not been introduced widely long ago Y The arswer is that D 
the old lamps the current had to be supplied fairly economically : 
make it possible even for the well-to-do. But the same 8ppyc 
to-day to heating and cooking apparatus and such like. 

In any case, therefore, the last-named system does not ! 
getting the huge mass of business which can be got by selling at 
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lowest possible margin of profit. By measuring or automatically 
limiting the demand we are enabled to do so, but both systems have 
hitherto been found unacceptable to consumers. The proposal 
which I have to bring forward is a means of removing the grave in- 
convenience to the consumer of the limiter system. This incon- 
venience lies in the fact that he requires occasionally to exceed his 
normal limit. For example, when he gives a party, it is intolerable to 
him to have the normal flow of conversation interrupted by flickering 
of his lights because someone has switched on an extra lamp in a 
distant corner of the house. On the other hand, unless he is of very 
hospitable habits, it is not just that he should find it necessary to fix 
his limit permanently higher on this account. 

Three proposals of importance are known which attempt to remove 
this drawback. The first consists in using in the place of a limiter a 
meter which begins to register only when the demand exceeds the 


v 
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Tig. 1.—NormMat Mope or Workina. (Half full size.) 


specitied amount. The units thus registered are highly taxed, or the 
rate of the meter is altered very greatly by the demand being ex- 
ceeded. This, apart from the expense and complication of the appa- 
ratus, is open to the objection which has killed the demand system. 
The consumer is not warned that-he is exceeding his limit, and.. 
therefore, receives surprises in his bill. 

Another proposal is to permit the consumer to switch over from 
his limiter to a meter when he wishes to exceed the demand. The 
same objection arises, for the switching back will certainly often be 
forgotten. Mr. Murray's ingenious assess-meter does not seem to me 
to meet the difficulty with which [ am concerned. 

I have succeeded in devising a cheap and reliable limiter which 
may be put out of action by the consumer, as often as he wishes up 
to a certain number of times agreed upon. After some hours the 


Fic. 3.—PosivioN WITH MERCURY 
DisPLACED. 


Fic. 2.—INVERTED Pos.TiowN. 


limiter automatically resumes its function. The number of times 
agreed upon is limited adjustably, and cannot be exceeded until the 
apparatus has been reset by an official of the station. A dial shows 
the consumer at any time how many free evenings remain to him. 

In Fig. 1 is shown the working of the arrangement in normal con- 
ditions. A is a glass tube, with two sealed.in platinum connections 
EF. It contains mercury (shaded black) and an iron rod, B, which 
connects the two mercury surfaces and so permits the current to flow 
through the winding of the electromagnet D into the consumer's 
premises. The tube is filled with an indifferent gas. When the 
current, rises above a certain limit, depending upon the distance of 
the poles of the magnet D from the glass tube, the iron rod B is 
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attracted, and the current is interrupted, being immediately made 
again by the falling of the iron rod, and so a rapid blinking of the 
lamps occurs. At C the tube is closed by a plug of dense porous 
material. When the tube is turned up into the position shown in 
Fig. 2, and then turned back as Fig. 3, the mercury takes up a differ- 
ent position, flooding the space K and placing the gas in H. under 
compression. The result of this is to put the limiter out of action, 
since the contacts are short-circuited, and the attraction of the iron 
rod no longer serves to interrupt the current. At the same time the 
gas in H begins to diffuse slowly through the porous plug back into 
the other part of the tube, the level of the mercury sinking in K and 
rising in H to correspond ; in this way the old state of affairs is re- 
stored after the lapse of a time depending upon the resistance to the 
passage of gas through the porous material, and easily determined in 
the manufacture of the instrument. This time is further extremely 
constant, being almost independent of temperature. The tariff, 
however, does not require great accuracy, since it is merely intended 
that the light should be free a whole evening. The bulb H serves the 


efolewing purpose:: ‘When the limiter acts with the mercury in the 


normal position heat is developed in the space K, and expands the 


gas, which drives the mercury quickly down beyond the reach of the 


iron rod and breaks the circuit altogether; the bulb H allows the 
necessary gas space for this to occur. The consumer must thus 
attend to it at once that the extra current is switched off; in this 
way misuse of the apparatus is prevented. 

In the photograph ( Fig. 4) the apparatus is shown in its case. The 
arrangement of Fig. 1 is mounted upon a disc, which projects at A a 
little outside the case, and so allows the consumer to take hold of it. 


Fic. 4.—GENERAL VIEW or [:w:TER IN CASE. 


with finger and thumb, and move it bit by bit in the required direc- 
tion and back again. A toothed rack inside prevents him being able 
to come back before he has done the required distance in one direc- 
tion. A window shows a figure telling how many switchings remain. 
Once or twice a year an official from the station opens a door and sets 
back the apparatus to the agreed number of free switchings for the 
When this number is exhausted the disc is locked 


coming period. 
As an alternative a coin-in-slot device may 


and cannot be moved. 
be used to free the disc. 
Taking this system through the chief points on which any systens 
must- be judged, we find :— 
l. It will approximate the consumers’ bill closely to the cost of 


supplying him: and when used in conjunction with a meter, the con- 
sumer may make any use of his current he pleases, and this will still 


hold good, 


2. It will appear fair to, and be easily understood by, the con- 


sumer; not inconvenience him in the use of his current, nor provide 
him with unpleasant surprises in his bills. 


3. The apparatus is not liable to sudden breakdown. necessitating 


frequent visits from the station and discussions about accounts. 


4. First cost of apparatus is very low. maintenance nil, cost of 


reading and collection of accounts as in limiter system. 


5. Waste of demand is checked, and so current is supplied as 


economically as possible. 


This apparatus is made by the firm of Schott & Gen, in Jena, 


Germany, and has been placed on the market in Germany under the 
name " Mehrlichtbegrenzer.”’ 


-— 


FURTHER COMPARISON OF ARC AND SPARK RADIO- 
TRANSMISSION. * 


BY L. W. AUSTIN. 


In order to make a com parison of the relative desirability of arc 
and spark transmission under summer conditions, a test was carried 
on between the Arlington Station and Colon during the months of July 
and August of the present year[1913]. This time was chosen for the 
test on account of the fact that the signals are weakest at this period 
-of the year, while at the same time the atmospheric disturbances are 
the strongest, so that the test may be considered as carried on under 
the most trying conditions. Hitherto all the long-distance tests 
carried on by the Navy Department in connection with Arlington 
have been made during the winter months, when atmospheric dis- 
turbances are at a minimum and all conditions are favourable to 
Jong-distance transmission. It was especially wished to make a 
comparison of the relative desirability of arc and spark transmission 
under summer conditions in order to determine whether the conclu- 
sions favourable to the are, which had been drawn from the Arling- 
ton-Salem tests, would be supported. For this work a 100 kw. 
Poulsen arc was available for comparison with the regular rotary 
gap set of the Arlington station. The regular experiments began on 
July 25th. The distance from Arlington to Colon is 1.780 nautical 
miles. From the formula deduced from the Brant Rock experi- 
ments, the Arlington signals, at a wave-length of 4,000 metres, should 
be faintly audible at this distance, using a sensitive crystal detector 
and an antenna 200 ft. high. As a matter of fact, the signals are 
just below audibility with ordinary detectors, as is shown from their 
strength on the more sensitive ticker. This fact may be due to the 
passage of the waves over Cuba, or to other conditions of transmis- 
sion in this portion of the world. The receiving apparatus used at 
‘Colon consisted of a Federal receiving set, which is especially efficient 
at the longer wave-lengths, a slipping contact ticker, and a Fessen- 
den heterodyne. "The regular antenna of the Colon station, 180 ft. 
high and of about 0-004 m.f. capacity, was used for the work. The 
arc signals were sent out from Arlington at wave-lengths of 4,000, 
.5,000, 6,000 and 7,000 metres. Two wave-lengths were used with 
the spark 3,500 and 2,500 metres. "The latter, however, proved so 
unsatisfactory at this distance that its use was abandoned after the 
first few days. On account of the continuous atmospheric disturb- 
ances quantitative comparisons were of little value. The following 
table gives the number of schedules sent at the various wave-lengths, 
and the corresponding number received :— 


eee — 


| Sending | Total schedules. Schedules heard. 
— « Wawe- current So P 

length. am peres. | Day | Night. Day. | Night 
Spark 3.500 m. 104 | 9 0 7 | 0 
Are. res 4.000 m. 52 9 4 7 4 
APC ...... 5.000 m. | 60 | 0 4 0 4 
Arc .... 6,000 m. 70 6 0 2 |; 0 
Ate osse 7,000 m. | 18 3 7 3 7 


The table shows that the best results were obtained with the arc 
at 7,000 metres, every schedule being successfully received. The 
same is true of the 5,000 metres are waves, but in this case all the 
work was done at night which prevents its being properly compared 
with the other schedules. The 4,000 metres arc and the 3,500 
metres spark waves, which may be fairly compared, were received 
with the same degree of regularity, and were of approximately the 
same strength as compared on the slipping contact ticker. In this 
connection it must be remembered. as will be explained later, that 
while 90 per cent. of the spark schedules were weakly audible on the 
heterodyne or ticker, practically none of the messages were readable. 
lt appears from the report that 50 per cent. of all the arc messages 
sent at the various wave length- that is, 65 per cent. of the are 
schedules heard at all—would have been comphetely readable by 
double repetition. The very poor showing of the 6,000 metre waves, 
.compared with the 4,000 and 7,000 metre waves, is probably due 
to a defect in the receiver at this wave-length. One of the most 
interesting portions of the work was the study of the behaviour of the 
ticker and heterodyne under the conditions of continuous atmospheric 
disturbance at Colon. The reports indicate that the heterodyne is 
somewhat more sensitive than the ticker, but that the difference is 
not very great. With spark signals the note produced by both is 
unmusical and difficult to distinguish from the atmospherics, and 
both are inferior to a good crystal detector in receiving weak 500- 
evele signals through continuous atmospherics. With arc signals, 
however, the case is entirely different. Here the slipping contact 
ticker produces the same rustling sound as in the case of the spark, 
but the heterodyne produces a musical note of any pitch found most 
“suitable for reading through the disturbances. 


* From the " Journal " of the Washington Academy of Sciences, - 
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EMPLOYMENT OF POWER IN H.M. POST OFFICE. 


We give below an account of the discussion which took place 
at Manchester on Mr. H. C. Gunton’s Paper on this subject. 
An abstract of the Paper was given in our issue of December 
26, 1913. | 


Mr. W. J. MEDLYN said condensation in pneumatic tubes was a serious 
difficulty, and had been encountered in a Liverpool street tube where the air 
was taken in at a temperature of 60°F. to 70°F. Condensation took place 
causing the messages and carriers to become damp, and it appeared that 
the use of air at a much lower temperature should be adopted. The 
author had not referred very much to power plant in tele phone exchanges. 
This was a matter of considerable interest, as in the South Lancashire 
district alone there were installations of accumulators varying in capa- 
city from 40 to 6,000 ampere hours, and absorbing about 200,000 B.O.T. 
units annually for charging purposes. This consumption was likely to 
be considerably increased when the conversion of existing maguetie 
exchanges to C. B. was carried out. 

Mr. G. H. VAUGHAN also referred to the inconvenience caused by con- 
densation in pneumatic tubes, and cited the case of a pneumatic ticket 
distributor installed in the London trunk exchange. In order to ensure 
satisfactorv working it was necessary that the tickets after being folded 
in a particular way should be rigid, this rigidity being obtained by drying 
in an electric oven. In order to eliminate moisture condensation in the 
rectangular delivery tube, the speaker had suggested the use of calcium 
chloride filter bags, which device, he understood, was new under con- 
sideration. 

Prof. E. W. MARCHANT made reference to the authors statement 
regarding improved efficiency due to improvement in controllers. ln 
the case of a motor with constant flux per pole and running on constant 
pressure mains, it would not matter how the current was varied during 
the process of acceleration, the total energy taken from the mains for 
accelerating the motor would be constant. The torque exerted by à 
motor was proportional to the " accelerating " current. If ] were total 
current taken at pressures V volts, Ig the friction current, [4 the accele- 
rating current, I=I;+I14. The accelerating torque I,- aly. « being & 
constant dependent on the motor. The ratio of increase of speed de- 
pended upon the torque and on the moment of inertia of the moving 


Ta, x’ being a constant de pene 


$ 


* i j 
system, it could,therefore.be written x' dt 
t „dn 
Hence, « 
dt 


dent upon the moment of inertia. — Ta. and integrating 


this equation from specd O to speed N, 


rf nN "T 
JP dn E «f, I dt. 

Now, fy [dl was the total quantity of electricity taken froin the mains to 
accelerate the motor from speed O to speed N; therefore. it followed that. if 
the current supplicd was taken from constant pressure remains, the total 
energy used in accelerating would be proportional to N. Obviously whether 
the rate of acceleration were small or large, uniform or variable. the total 
energy consumed would be the same. In the above calculation the friction 
current was ignored, but if, as in the case of a lift, this current was compara- 
tively large during the period of starting, the result was better stated a 
follows— I,=I-I,. 


, N " 
rfo dn— kf, Mt—x f, ldt. 
Let /o ldt (the total quantity of electricity used) - Q. I, in most cav was 


nearly constant. Hence «’N— xQ— xI,T, where T was the time taken m 
starting. Hence xQ-—x'N-E«l/T. From the above it was clear that the 
total quantity of elect ricity used during the period of acceleration would is 
greater the larger the value of T—i.e., the longer the period of acceleration 
lasts. The more rapid the acceleration the less the waste of power. The 
results obtained by the author with shunt motors would therefore be due 
to the short time taken in accelerating the system. The speaker sug 
gested the use of the term “ electric battery truck “ instead of 7 electrie 
truck," as quoted in the Paper. i ; 

Mr. H. €. Gunton, in reply, said that on account of condensation 
trouble pneumatic tubes for street work were carried out in lead and for 
indoor work in brass. In reply to Prof. Marchant's remarks, the author 
cited the case of an electric railway in which the consumption of power 
was considerably reduced by speeding up the switching on operation. at 
the same time keeping the current values within bounds. The object 
had been to maintain the accelerating current at its right value and not 
let it fall away. The author agreed that the term 7 clectrie battery 
truck " was preferable. . 
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` QUENCHED SPARK WIRELESS TELEPHONY. 
BY W. T. DITCHAM. 


Summary.—aA general description is given of experiments in wireless 
telephony on a commercial basis between stations situated at Letch- 
worth and Northampton, covering a distance of about 50 km. Satis- 
factory results have been obtained. and speech has been received up to a 
distance of 155 km. An alarm apparatus is used in conjunction with a 


Brown relay. 


In the early part of 1912 the writer was commissioned to 
experiment with a view to producing a practical wireless tele- 
phone system, suitable for short and medium range service 
between ships or small fixed or transportable land stations, and, 
as a considerable degree of success has attended the experi- 
ments, it is thought that some account of the results obtained, 
together with a description of the apparatus employed, will 
prove of interest to other workers in the field of wireless com- 
munication. 

In first undertaking the task of designing a complete wireless 
telephone installation of a practical and reliable character, 
the oscillation producer, the microphone or equivalent device, 
and the detector, all required careful consideration and some 
experimenting. The switching arrangements for rapid change 
over from the receiving to the transmitting position, and vice 
versa, also required attention. It appeared desirable, in 
addition, to provide means for a selective bell call arrange- 
ment, and in the apparatus generally to secure the utmost 
possible simplicity and reliability of operation, with freedom 
from the necessity of adjustments or renewals. 

In devising a suitable oscillation producer for the purpose 
required, the writer kept in mind the following desiderata, 


viz. :— 
(a) The generation of aerial energy of as much as some 


900 watts. 
(b) The radiation of wave-lengths at least as short as 600 


metres. 
(c) À constant frequency and energy output. 


(d) Effective operation for considerable periods without 
attention. 

It was evident that no conceivable method of direct genera- 
tion by rotating machinery could be expected to fulfil the 
condition as to wave-length, and the writer's previous ex- 
perience of various forms of continuous wave-producing arcs 
rendered him somewhat dubious as to the feasibility of obtain- 
ing good results except in expert hands; neither did various 
possible methods of employing vacuum tubes appear to 
possess sufficient robustness or reliability. It appeared that 
the most promising field available lay in the employment of a 
continuous-current high-frequency quenched or impulse spark 
with shock excitation of the aerial, and the writer commenced 
experimenting on these lines, with a view to obtaining the 
necessary high-spark frequency, and sufficient constancy of 
spark rate and energy output for the transmission of good 
speech. 

A few preliminary experiments, resulting in the trans- 
mission of articulate words over 4 km. or 5 km., with modified 
forms of S. G. Brown's aluminium wheel oscillator, encouraged 
the hope that, with a generator characterised by better self- 
quenching properties, and capable of dealing with larger 
powers, successful telephony might be accomplished. 

Improved results attended experiments with an oscillator 
comprising two parallel faced discs arranged so that one disc 
could be kept in rotation, the disc forming the cathode being 
constructed of aluminium and the anode disc of copper or steel, 
while the discharge was taken between the discs in a chamber 
containing hydrogen. 

With two such oscillators in series operated from a 1,000- 
volt supply intelligible speech was actually transmitted up 
to a distance of about 75 km. The spark frequency, however, 
was not sufficiently constant, and the oscillator was too noisy 
for the transmission of good quality speech. Several other 
forms of discharger were tried, with electrodes of various 


taking place in various mediums, until finally a satisfactory 


type was evolved and developed. For certain reasons con- 
nected with the patent position, the writer is not at liberty to 
go fully into details of this discharger at the present juncture, 
but hopes to make the oscillator the subject of a future com- 
munication, when its characteristics and action have been 
more fully investigated. 

For the purpose of this article it will suffice to state that the 
discharger, with suitable associated circuits, behaves as a 
special type of oscillator of the second class, in which the 
charging interval is greater than the period of discharge, and 
that it appears to be a disadvantage for the natural frequency 
of the discharge circuit to be the same as that of the radiating 
circuit or aerial, the maximum transfer of energy to the aerial 
being governed rather by the correct value of the coefficient 
of coupling than by the ratio of frequencies of the two coupled 


circuits. 
The external appearance of one of these dischargers as at 


present used is shown in Fig. 1. 

By employing several such dischargers in series, each 
adjusted to a gap length of a fraction of millimetre, on a high 
voltage circuit with a suitable capacity and inductance in 
parallel, and with this shunt circuit closely coupled to the 
aerial, very regular trains of oscillations of high group fre- 
quency and of almost constant intensity are obtained, with a 


high oscillation efficiency. 


Fic. 1.—Vrew or DISCHARGER. 


Good results have also attended the use of a discharger 
similar in outward design to that shown in Fig. 1, but with the 
discharge taken between the flat surfaces of small circular 
sectioned electrodes of aluminium (cathode) and copper 
(anode) in hydrogen. The hissing of the discharge, however, 
is somewhat pronounced, and the efficiency is considerably 
lower than with the type now used and referred to above. 

As regards the microphone, no great trouble was experienced 
in devising suitable arrangements for dealing continuously 
with the maximum energies that have been employed up to 
the present. The ordinary Berliner pattern microphone, with 
a special packing, has been used throughout, and on the 
rotatable periphery of the microphone holder (see Fig. 2) 
several of these microphones are arranged in pairs, with their 
funnel-shaped mouthpieces so disposed that the voice actuates 
both diaphragms simultaneously. On the holder illustrated 
four pairs of microphones will be observed. The connections, 
of course, permit of only one pair being in circuit at one time. 
and the brush connections to the microphone bus bars are £o 
arranged that the circuit s not disconnected in changing from 
one microphone to another, while the connections allow of the 
microphones being placed either in parallel or in series, the 
latter arrangement, however, invariably giving the best results. 
The holder also includes an arrangement for intermittently 
agitating the microphone granules to prevent ** packing." 

In operating the apparatus one pair of microphones 1s used 


shapes, materials and dimensions, and with the discharge ' for a short period, say two minutes, and then by rotating the 
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wheel seen on the right-hand side of the holder through a 
quarter turn the next pair of microphones is brought up to the 
mouth of the speaker. Another design of holder comprises 
a spring-and-push release device for bringing the microphones 
successively into operation. It is somewhat remarkable how 
easily the simple arrangement described above permits of 
transmission being carried on for long periods without any loss 
in effieiency, and the method, as regards articulation, is 
decidedly preferable, at any rate in dealing with high-fre- 
quency currents up to about 10 amperes, to attempts at con- 
centrating the sound waves upon a number of parallel micro- 
phones either directly or by electromagnetic means in con- 
junction with a single controlling microphone. 

Some experiments have also been made with a condenser 
variable in capacity by the sound waves, but have not reached 
a practical point, and as with the particular type of oscillator 


Fic. 2.—View or MICROPHONE HOLDER. 


quite considerable oscillatory currents are generated, and the 
detector under these conditions has frequently remained in 
efficient operation for weeks at a time without any necessity 
for adjustment whatever. 

One form of this detector,* as constructed by the Wireless 
Specialty Apparatus Company of New York, is illustrated in 
Fig. 3, in which illustration the magnetic protecting switch 
attached is also shown. 

Up to the present simultaneous speaking and listening has 
not been attempted ; but the switching system used enables 
very rapid cross talking to take place, the throwing over being 
accomplished by means of quick acting magnetie switches 
operated from a single controlling key having only a short 
movement. 

The stations between which the experiments have chiefly 
taken place are situated at Letchworth and Northampton, a 
distance apart of approximately 55 km. The two stations 
are exactly similar as regards aerial, power plant and arrange- 
ment of apparatus. The aerial is of the inverted L form, and 
consist of four wires suspended between masts 60 metres apart, 
the earthed end being 40 metres high and the free end 20 metres. 
The aerials have an approximate capacity of 650 cm., and the 
natural wave-length is 460 metres. The aerials are not 
favourably disposed for taking advantage of their directive 
transmitting properties, one pointing due south and the other 
almost due west, or at almost 90 deg. to each other. That the 
radiation from the aerials is decidedly unsymmetrical has been 
clearly shown by simultaneous receiving experiments carried 
out in London, when the intensity of speech received from 
Northampton, which has its aerial directive for London, was 
practically equal to that from Letchworth, with the aerial 
broadside to London, although the distances are respectively 
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Fic. 3.—ViEWw or SiLIcCoN-AnsENIC DETECTOR. 


employed this method introduces certain complications in the | 112 km. and 56 km. from the receiving station, and the wave 


circuits, the experiments are not at present being persevered 
with. 

The choice of a suitable detector for wireless telephone work 
possessing the necessary quality of accurately reproducing the 
transmitter variations, together with the required sensitive- 
ness, constancy, stability, and simplicity, is not altogether 
without difficulty. During the past eight years the writer 
believes he has used, either commercially or experimentally, 
every known oscillation detector of any practical value,* and 
from the experience so acquired had little hesitation in deciding 
upon G. W. Pickard’s silicon-arsenic detector as the one most 
likely to fulfil the somewhat onerous requirements. This 
detector, while possessing in common with most of the other 
mineral combinations the virtues of simplicity and great sen- 
sitiveness, has also the still greater virtue, so far as practical 
work is concerned, of a high degree of stability. With applied 
voltage the sensitiveness of this detector is about equal to that 
of the zincite-bornite combination, and its stability and con- 
stancy is quite remarkable. In the arrangement of apparatus 
used in the present experiments the receiving circuits are only 
removed a few inches from the transmitting circuits, m which 


n 
* The writer would like to state in this connection that he has not 
tested a Fleming oscillation valve actually constructed by or purchased 
from the Marconi Company. 
P» 


lengths and aerial currents were the same at both transmitters. 
The power is generated by rotary converters working 0n ne 
supply mains, and having an output of 2 km. at either 1,00 
or 2,000 volts continuous. The power plant 1s installed d 
cabin sufficiently removed from the operating room as 
prevent the noise of the machine interfering with sel sata : 
For the sake of neatness and compactness, the wit ig 
apparatus proper is mounted in a cabinet, an interior yer : 
which is shown in Fig. 4. The arrangement of the comp in 
installation, as installed in the operating room at Letchworth, 


is shown in Fig. 5. On the left of this illustration will ag 
the apparatus cabinet with the aerial ammeter on the see, 
ht the con- 


the centre the microphone holder, and on the rg 
trolling key and the bell ringing apparatus. ae 

Using four dischargers in series on a 1,000-volt circuit, its 
a supply current of 1-5 amperes, and a shunt circuit cap =f 
of 10,800 cm., an R.M.S. current of 8 amperes 1S register 
the aerial, the wave-length radiated being slightly over d 
metres. With this particular apparatus the. greatest i n 
energy is obtained when the discharge circuit has 4 en 
length of 830 metres, as measured with an oscillatory SPf- 
excitation, and the aerial is tuned to a wave-length oF ** 
metres. > en ee 

* British patents Nos. 1 8,842.07, 10,772/09 and 7,251/12. 
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The arrangements at present installed are not well adapted | capacity across the tele 


phones and the thickness of the tele- 


for regulating so as to secure a syntonic relation between the | phone diaphragms. 


discharge frequency and the oscillation frequency, and it is 
improbable that the highest possible oscillation efficiency has 
been obtained, while in several other details the transmitting 
apparatus is capable of obvious improvement, as up to the 
present attention has been chiefly directed to obtaining good 
speech transmission rather than maximum efficiency of the 
oscillator. m 
The two stations were completed and installed as described 
above in March, 1913, and the results obtained have quite 
fulfilled the writer's expectations. The apparatus has been in 
frequent use during the present year, and no difficulty has been 
experienced in maintaining absolutely reliable telephonic 
communication between the two stations. Lengthy con- 
versations on general subjects have frequently taken place, 
and rapid cross talking in the form of questions and answers 
is quite easy. Messages have also been dictated and written 
down when necessary, and it is very seldom that the writer 
or the members of,his staff are obliged to ask for a repetition. 
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‘Fic, 4.—CoMPLETE WIRELESS APPARATUS CONTAINED IN CABINET. 


The intensity of the speech as a rule is about the same as that 


of the trunk line communication between the two towns in 


which the stations are situated, and the articulation is generally 
good and invariably intelligible. The characteristic timbre 


of the voice is very accurately reproduced, and the voice of the 
speaker, if familiar, can be immediately recognised. 

In operation, the transmitter starts up and remains in action 
with the ease and certainty of ordinary spark telegraph appa- 
ratus, and the stations have frequently been in intermittent 
communication during a whole day without adjustment of any 
part of either transmitter or receiver. 

In speaking, a certain amount of practice is necessary to 
obtain the best results, as d'stinct enunciation is essential, and 
it 18 desirable to speak in as loud a tone as possible; while, on 
the other hand, any attempt at shouting is quite unnecessary 
and ineffective. 

It may be noted in passing that to obtain the best quality 
of reception certain points in the receiver require attention, 


such as the degree of coupling between the primary and 
secondary circuits of the transformer, the value of the block 


The maximum range of the existing apparatus has not yet 
been determined, although intelligible speech has been received 
at a distance of 175 km. overland. Neither has any oppor- 
tunity occurred for testing the apparatus over sea; but it is 
probable that facilities will shortly be offered in this d rection, 
when some interesting results may be expected. 

Experiments have also been carried out between portable 
motor-car stations fitted with telescopic masts extending to a 
height of 20 metres. Using rotary converters working off 
accumulators, communication has been accomplished between 
the cars over about 30 km. 

One fact that has stood out prominently during the exper:- 
ments is the comparative ease with which the telephonic 
communication can be carried on through disturbances from 
telegraph stations. The Letchworth station especially is 
frequently subjected to strong interference from vessels in the 
Thames, and at certain times from portable military stations ; 
but on no occasion has it been impossible to keep in intelligible 
communication even under conditions which would render 
telegraphic reception a matter of the utmost difficulty. 

At the Letchworth station a bell alarm is fitted, and under 
the conditions obtaining there it is certainly quite satisfactory 
and operates reliably. The alarm apparatus comprises a 
Brown magnifying relay of the electromagnetically adjusted 


Fic. 5.—VIEW IN THE OPERATING Room AT LETCHWORTH. 


suspended contact type, operated from the silicon-arsenic 
detector, and working an insensitive moving coil relay. For 
calling up a dash is transmitted by the tone sender, which 
consists of a rotary make and break arranged so as to vary the 
coupling between the discharge circuit and the aerial, resulting 
in the reception of a musical note of any desired pitch. The 
Same arrangement, of course, serves for Morse transmission if 
required, and good telegraphic signals have been transmitted 
over 112 km. by this means. In connection with the bell 
ringing apparatus the writer has designed a selective alarm 
arrangement allowing for a cons derable number of trans- 
mitters within a given area to ring up any one station at will, 
and at the same time prov d'ng for a special call to operate all 
alarms within range if required, as, for instance, in case of 
d stress ; but as this pece of apparatus has not yet been fully 
tested, a descr:ption of it is reser ed for a future occasion. 

In conclusion, the writer wo ‘d state that the methods and 
apparatus descr.bed have been devised and des gned, unless 
otherwise ment oned, for and o1 »ehalf of the Grindell-Matthews 
Wireless Telephone Synd., L d. 
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LIVERPOOL TRAMWAY TRAFFIC PROBLEMS. 


The general manager of the Liverpool Corporation tramways 
(Mr. C. W. Mallins) has prepared a report for the Tramways and 
Electric Power and Lighting Committee on the question of the 
over-crowding of the tramcars, &c. 


In his report Mr. Mallins states that the difficulty of finding seats for 
all passengers at certain hours of the day is not peculiar to the Liverpool 
system, as it was to be found on every tramway system of any importance 
in Great Britain, and on the continents of Europe and America, where 
there did not appear to be any limit to the number cf passengers allowed 
to stand on the cars. The congestion was undoubtedly brought about 
by the introduction of electric traction, with its cheap and rapid transit, 
enabling the working masses to avail themselves of the cars when proceed- 
ing to and from their work, which only occurred during a limited range of 
hours. The subject had been receiving the attention of British tramway 
authorities for a number of years, but it had been found quite impossible 
to obviate the difficulty. It was perfectly clear that to prohibit standing 
on the cars during the crush hours would cause very serious inconvenience 
to a large section of the working-class community, who, generally speak- 
ing, did not appear to complain seriously of the inconvenience suffered 
by having to stand, but that was not surprising because, according to 
observations taken by the general manager, the time that passengers 
had to stand was but limited. and did not, on the average, amount to 
10 minutes in each case. The great majority of the travelling public 
recognised the advantage of each car being allowed to carry a few extra 
passengers during crush hours, an advantage which. in the opinion of 
many, far outweighed any inconvenience which individual passengers 
considered thev had to suffer by standing being permitted. Those not 
acquainted with the practical difficulties might naturally say that it was 
simply a matter of placing more cars in service, but Mr. Mallins points out 
that the Committee (like all other tramway authorities) are faced with the 
difficulty that the maximum traffic only averages about 3j hours per 
day in two pericds, and in order to provide a seat for each passenger during 
those hours, 120 additional cars would be required, and 120 drivers, 
120 conductors and 70 shed assistants would be necessary to man and 
clean the cars, a total of 310 additional men, who could only be found 
useful emplovment about 34 hours each day. Although the number of 
hours which those men could be usefully employed is so very limited, still 
they would have to be paid full time at the minimum rate of pay at least. 
The approximate cost per car would be £700, and £5,000 would be 
required to provide shed accommodation, or a total cepital expenditure 
of £89,000, entailing an annual interest and sinking fund charge of £8,561, 
and £5,242 would be required annually for reserve, renewal and deprecia- 
tion, and operating expenses would amount to about £43,265, making a 
total additional annual expenditure of £57,068, without any correspond. 
ing increase in revenue ;- and even with that heavy additional expenditure 
the crush traffic could not be as expeditiously dealt with as under the 
present arrangements. by which every car in service took a portion of 
such traffic, compared with the proposed additional service, which could 
only relieve the pressure to a limited extent. Mr. Mallins is of opinion 
that the best method of dealing with the difficulty, or at any rate of 
minimising it, is to increase the seating capacity of all future cars built, 
to the extent of being as near as possible equal to the combined seating 
capacity and the number allowed to stand in the existing cars, and by 
that means obviate the standing difficulty without increasing the number 
of cars in the streets. The Committee are experimenting with a type of 
car which Mr. Mallins believes will meet these requirements, and. which 
could be adopted as the rolling stock came up for renewal. Mr. Mallins 
communicated with and received replies from 72 tramway authorities 

"in Great Britain, all of whom experience the same difficulty, either in a 
greater or lesser degree, and all of whom permitted standing on their 
tramcars. (A list of these authorities is set out in the report.) 

Mr. Mallins also calls attention to the further difficulty in connection 
with the operation of any additional cars, viz., the congested condition 
of the central area of the city, which is at present taxed to its utmost 
capacity, and any considerable inerease in the number of cars traversing 
that. area would bring ahout a state of congestion which would render 
it impossible to operate the system with any degree of regularity. Even 
under present conditions the tram trafic suffers very serious obstruction 
during the maximum trafic hours, often disorganising the service on the 
various routes and rendering it impossible to run the ears to scheduled 
time, with the result that complaints of the irregular intervals are made 
by the public, and. furthermore, the cars are not operated under the most 
cconomical conditions. The headway available in the centre of the city 
is so small that the cars can only move at a slow pace, resulting in a 
considerable loss in the use of the cars and in consumption of current and 
serious injury to the electrical equipment, apart from the loss of time to the 
travelling public. The Committee have attempted to obviate the con- 
vestion difficulty in Church- and Lord-streets, and also in Dale- and 
Water-streets, by making Lime-street. or Old Haymarket the terminus 
for certain of the cars. These experiments failed on all occasions, the 
result in each case being the same, viz., the cars travelling the longer 
distance to and from the Pier Head became overcrowded, resulting in 
setions complaints, whilst the short distance cars, which made Lime- 
street or Old Haymarket their terminus, were not half.tilled, and were, 
consequently, run at a loss, and the service therefore had to be discon- 
tinued on each occasion. The special lines in Lime-street, Old Hav- 
market end the neighbourhood were constructed at a very considerable 
expenditure for Cealing with the short-distance treftic, but, unfortunately, 
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the public refused to adapt themselves to the cars provided to deal with 
that class of traffic. Having regard to the foregoing facts, and also to the 
ever increasing volume of traffic to the Landing Stage and centre of the 
city, the Committee might consider the desirability of providing a third 
tram route to the river, as there could be no doubt that the two existing 
routes (Church-street, Lord-street and James-st-eot, and Dale-street and 
Water-street) were very much congested, and caused considerable loss to 
the department and inconvenience to the public. The third route to 
the Pier Head could be provided by widening certain streets in the 
central area of the city, and the construction of the necessary permanent 
way and overhead equipment, or, in the alternative, by the construction 
of a subway from the Old Haymarket to the Landing Stage equipped with 
the necessary appliances to enable passengers to enter and leave the 
subway at convenient points upon the route without difficulty. If 
either of these schemes were adopted, a considerable percentage of the 
cars now traversing Lord-street and Dale-street respectively could be 
diverted via the new route, thus relieving the congestion which exists, 
and also making provision for any additional number of cars which the 
exigencies of the service may require in the future. Either of the 
schemes would involve a large capital expenditure, but the traffic con. 
gestion problem was becoming so urgent that the solution cannot much 
longer be delayed. In dealing with the matter the Committee may take 
even a more comprehensive view of the whole question of the cross-river 
traffic. It wes perfectly clear that the great communities on both the 
Lancashire and Cheshire sides of the Mersey suffered very considerable 
inconvenience through the lack of modern transport facilities, both as 
regards passenger and vehicular traffic, and the Committee mizht 
seriously consider whether the time had arrived when the whole of the 
Authorities on both sides of the river should be invited to co-operate in 
the provision of a highway to connect the communities which constitute 
Mersey City. That could be accomplished by either the construction of 
a tunnel or the erection of a bridge, and if either method were adopted it 
would be necessary to make ample provision for a very frequent tram of 
train service, and also for a great volume of ordinary vehicular traffic. 
The difficulties in eypnection with the provision of a bridge are referred to. 
and Mr. Mallins pehíte out that even to construct a bridge from the 
Cheshire side to St. George's-crescent (or some point in the neighbour- 
hood), which could not in any way assist in relieving the congestion n the 
centre of thecity, would make the length of such bridge and its approaches. 
with the necessary connections with Wallasey and Birkenhead, approxi- 
mately 3,450 yds., which would be 1,445 yds. longer than Brooklyn 
Bridge and 1,165 yds. longer than the Manhattan Bridge, U.S.A., and any 
additional length of the bridge which might be carried into the centre of 
the City for relieving the traffic congestion would proportionately 
increase the cost of construction and maintenance. Particulars of the 
cost of construction, plans and other details of the two American bridges 
are set out. Toerect a bridge across the Mersey of the necessary dienen 
and stability to deal adequately with the cross-river traffic would, i & 
probability, cost a sum even larger than that expended on the erect? 
of either of the United States bridges, because the Mersey Bridge would 
have to be about 1,200 yds. longer to deal adequately with the cross-river 
traffic, without making any provision for dealing with the congested ars 
of the City. It was reasonable to assume that a bridge of the nece 
dimensions, together, with the cost of land for approaches, &c. w^ l 
cost ‘between £5,000,000 and £6,000,000 to erect, entailing an annua 
interest and sinkinggfund charge of £213,000, train-operating eX 
£13.500. and muüntfhance and general contingencies, say, £900. r 
total of £276,500. In order to secure this revenue, about 56 milhons 
passengers at, say, ld. each would have to be carried annually by : 
trains operating over the bridge, and also about.900,000 vehicles at. 58: 
an average of ls. per vehicle. It is not probable that this amount : 
traffic would be forthcoming during the early years of the operation cft 
bridge. having regard to the fact that the total number of pas" 
carried by the Wallasey and Birkenhead ferries only amounted to ^: 
millions during 1912, with about 850,000 vehicles. ` 

In the alternative, if a tunnel or subway was constructed, com 
at the Old Haymarket and carried to the Landing Stage.with the necessa" 
approaches at convenient points along the route, it would be found te 
of great utility to passengers, and would solve the congestion prohlem i 
the central area of the city, and could be continued under the NS 
to the Cheshire side, terminating at a convenient point in Peau y 
and, if considered necessary, a branch could be constructed to Birkenheae: 
At some future time, if the Cheshire Authorities xo desired, the line 97 
be continued across the Wirral Peninsula to the River Dee, thus linkin? 
up the residential districts of North-West Cheshire with the centre of ! | 
City of Liverpool by an up-to-date electric railway. the tunnel to be 4 
constructed as to afford ample facilities for a train service capable p 
coping with the maximum passenger traffic, and also capable of dealin? 
with the maximum volume of other vehicular and pedestrian traffic. vi 
train traffic and the other classes of traffic would have to be pui 
as the trains would be run at a high speed whilst in the tunne’ is 
approximate length of the tunnel would be 24 miles, and iura les b 
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pumping arrangements, &c., and operating expenses £13,500, or | 
annual expenditure of £204,500: and in order to secure this ame 
would be necessary to carry about 45 millions of passengers throug 
tunnel at. say, ld. each, with about one million vehicles at. say. m 
average of dl each. It is doubtful whether this amount of traffic we" 
be obtainable during the first vear or two of the operation of the ee. 
on the basis of the present cross-river traffic, but Mr. Mallins hss ™ 
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arrangement of the wires it was found possible to predict quantita- 


doubt that, with the growth of the city and surrounding districts, it 
would be forthcoming as soon as the great utility of such a highway was 
discovered by the public, and, indeed, it was quite probable that inside 
a very few years it would not be necessary to charge any toll on ordinary 
vehicles using the tunnel, as the passenger traffic receipts would increase 
to such an extent as to be able to pay all charges in connection with the 
operation of the tunnel and, in addition, show a profit. The Old Hay- 
market is admirably situated for connecting a tunnel with the Liverpool 
tramway system owing to its central position, which is easy of access, 
either to north, south or east, and to which connections already exist, 
and, in addition, the position lends itself to a moderately easy grade to 
the centre of the river, which would enable all classes of traffic to enter and 
leave the tunnel with comparative ease. If such a tunnel were con- 
structcd, the whole of the vehicular traffic which now crowds Church- 
street and Lord-street, and also Dale-street and Water-strcet, proceeding 
to and from the Cheshire side, would be diverted by the tunnel. 

In conclusion, Mr. Mallins states that he recognises the magnitude of 
the scheme and fully appreciates the difficulties which would have to be 
surmounted before it could be accomplished, but the advantage which 
would accrue from the provision of a highway of this character to the Port 
of Liverpool and the inhabitants generally of Mersey City cannot be 
overestimated. 
keepirg with the enterprise and progress of the Port, and, having regard 
to the position which Liverpool occupies as second citv of the greatest 
Empire the world has ever known, and to which the eyes of the civilized 
world are always turned, it would be a fitting tribute to her enlightened 
rulers to accomplish this great enterprise in the second decade of the 


twentieth century. 


HIGH-FREQUENCY AMMETERS.* 
BY J. H. DELLINGER. 


For the measurement of current at radiotclegraphic frequencies, 
about 50,000 to 2,000,000 cycles per second, it is general practice to 
utilise the thermal effect of the current. The electrodynamic effect 
of the current has not been very successfully utilised, because, 
when the wire is coiled up to form an electro-dynamometer, conditions 
are favourable (impedance large and capacity large) for part of the 
current to flow through the dielectric instead of the wire, in amount 
varying with the frequency. The superiority of the hot- wire ammeter 
and the modifications thereof, in high frequency work, is due to the 
simplicity of form which the portion of the circuit within the instru- 
ment may have, permitting a minimum of self-inductance and 
capacity. A single straight wire of very small diameter is the only 
form of ammeter circuit which can be taken as a priori reliable at all 
frequencies. When the instrument is required to carry relatively 
large currents, such a wire is not sufficient, and more than one 
elementary path must be provided for the current. The distribution 
of current among these paths is determined solely by the resistances, 
at low frequencies, while at high frequencies the inductances pre- 
dominate. Consequently the current distribution and the readings 
of the instrument are likely to change as the frequency is varied. 
There are three general types of ammeters in usc for large currents 
of high frequency: (a) That employing wires in parallel, (b) the so- 
called unshunted ammeter in which a single wire has different 
portions of its length in parallel, and (c) the ammeter employing thin 
metal strips. Both experimental and commercial instruments of 
all these types were investigated, experimentally and theoretically. 
All types were found. to be subject to errors at radiotelegraphic 
This fact is of great moment, for the ammeter is the 
cardinal instrument in high-frequency work. It is of value in 
measurements of resistance and power, as well as of current. In 
some of the ammeters investigated the readings were found to in- 
crease with increase of frequency, and in others to decrease. These 
changes are entirely independent of the thermometric method used 

The thermometric device may depend 
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tively the changes of reading of the wire instruments with frequency, . 
while theoretical considerations also made it possible to predict : 
qualitatively the performance of the strip instruments. It is an 
interesting coincidence that the changes of reading occur just in the 
range of radiotelegraphic frequencies. In some of the instruments. 
the current distribution was constant from low frequencies up to: 
about 100,000, then underwent changes, and became constant for 
1,500,000 and higher frequencies. Thus, in one sense, physically 
infinite frequency was practically attained. The order of agreement 
of calculation and experiment attained with these instruments is in 
itself one of the most interesting results of the investigation. It 
shows that calculations based on the formule for self and mutual 
inductance of finite portions of a circuit are valid, to the observed 
degree of accuracy, for short lengths and for damped high-frequency 
oscillations. In the case of the parallel wire ammeter, mutual 
inductances between parts, which had hitherto been supposed to be 
negligible, are the determining factor in the change of current 
distribution. In the so-called unshunted ammeter, the errors are 
chiefly due to the self-inductances of parts other than the hot wire. 
In this case, they can be minimised by symmetrical location of the 
current leads. In the strip ammeter the terminal blocks have been 
found to be the source of large errors. These are reduced by proper 
shaping of the blocks. One effective means of reducing the errors 
of these ammeters at high frequencies is by using working parts of 
high resistance, i.e., metal wires or strips which are very thin and of 
high resistivity. Another expedient is to change the design so that 
the deflections depend on the entire heat production in the instrument 
instead of on that in one branch of its circuit. It was found possible 
to apply this idea to the thermocouple instruments, as well as to those 
whose indications depend on other thermometric principles. Still 
another method of improvement is to arrange the working parts 
(either wires or strips) as equidistant elements of a cylinder, so that 
each has the same set of mutual inductances. This design approaches 
as a limit the circular tube, which theoretically has no change of 
current distribution with frequency. In common with the others, 
however, it is subject to an error which has hitherto been overlooked. 
It is difficult to obtain very thin wires or strips of uniform cross- 
section, and this variation results in the resistances of elements being 
unequal while the inductances are substantially equal. As a result 
the current distribution may be uniform at high frequency and not at 
low frequency. Eddy currents induced in neighbouring masses of 
metal are found to cause no error. Inductive action of the leads near 
an instrument in some cases appreciably affects the readings, and 
must be guarded against. The distributed capacity of the circuits 
within the instruments is found to cause no error, but the capacity 
of auxiliary parts produces an appreciable effect at the highest 
frequency used, 1,500,000 cycles per second. This effect was very 
striking, two instruments in series carrying different amounts of 
Apparently part of the current was shunted out of one of 
the instruments by electrostatic induction. A means of eliminating 
the effect was found for the purposes of ammeter comparison. This 
phenomenon suggests that the current in a conducting circuit may 
not be a definite quantity at frequencies over 1,000,000. 

In conclusion, it may be said that all types of ammeters in use for 
large currents of high frequency are subject to errors. The sources 
of error have been isolated and studied. Some were shown to be 
negligible, and others very serious. Means of improving the designs 


have been worked out., 


current. 


*A Determination of the Electromotive Force of the 
Weston Normal Cell in Semi-Absolute Volts."—4A Paper, 


which was read recently before the Royal Societv by 


to measure heat production. 
n, calorimetry, electric resistance, or thermoelectric | Mr. A. N. Shaw, presented the completion of the work com- 


on expansio1 


effect. | 
The observations were made by passing high-frequency and low- 
An 


frequency current successively through the instruments. 

instrument under test was always in series with an instrument 
which could be taken as standard, and the two were observed 
simultaneously. Thus the ratio of indicated current at high and 
low frequency, for equal total current in the circuit, was obtained. 
The high-frequency current was generated by the oscillatory dis- 
charge of a condenser across a spark gap. The instruments were 
In a secondary circuit, loosely coupled to the primary, and consisting 
of an inductance coil, the instruments, and Leyden jars, in series. 
The chief source of accidental error in the observations was the slight 
unsteadiness of the current together with the differing lag of the 
indicating devices of the instruments. From the dimensions and 


* From the “ Journal " of the Washington Academy of Sciences. 


menced by Prof. H. L. Callendar and Mr. R. O. King in the 
years 1894 to 1898. The present author had repeated and 
verified the previous measurements and results, and had 


, extended the observations and calculations up to the limit of 


accuracy attainable with the apparatus. In particular, he 
had been able, by a careful study of Mr. King's suspension 
( Phil. Mag." 1912), to determine the correction for im- 
perfect elasticity within very narrow limits. "The final result 
for the E.M.F., of the Weston Cell in semi-absolute volts bv 
this method came out at 1-01827 at 20°C., which agreed closely 
with the mean of the best recent determinations, namely, 
1:01824. The agreement was of interest because the method 
presented so many radical points of difference from the majority 


of those recently employed. 
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ELECTRIC TRACTION IN 1913. 


In commenting upon the progress which had been made 
by electric traction in 1912 we expressed the opinion that the 
advance would be even more satisfactory during the year 
which has just closed. It must be realised that up to the 
present electrical engineers have been largely working in the 
dark as regards this subject, for no very large number of 
results have been available from which definite conclu- 
sions, likely to be of value, can be drawn. In so far as this 
point is concerned there is, perhaps, not much to add to 
the knowledge which we possessed when last we wrote, 
although special mention should be made of an exhaustive 
series of Papers on electric traction subjects read by 8 
number of French engineers at the Paris meeting of the 
Institution of Electrical Engineers in May. As regards 
actual practical development, a good deal has been done, 
though the system which shall be best for all possible 
conditions has, it would seem, not yet been discovered. It 
may well be contended, and it is admitted by all tolerant 
engineers, that such a discovery is not likely to be made this 
side the millennium; but, on the other hand, it is ex- 
tremelv important that a decision should be come to, at any 
rate in this country, as to the best system that can be 
employed to meet fairly uniform conditions. In some cases 
one system is the better, while in others another has advan- 
tages. At the same time it must come to be realised that 
the small advantages of employing the better system in 8 
particular case may be more than counterbalanced by the 
fact that through running with adjacent systems cannot be 
carried out. For this, if for no other reason, we view with 
some alarm the manv varieties of electric traction which are 
now being, or will shortly be, employed in this country; 
in the process of electrification now going on. This point 
is of more particular importance in the case of suburban 
working, as main lines will doubtless depend on locomotiv23 
rather than on motor-car stock. From the traction point 
of view the United Kingdom is a somewhat small area, and 
is througnout comparatively thickly populated. It would, 
therefore, seem wisest that only one system should be em- 
ployed throughout these islands. Which of the systems 
should b? selected is doub:less a somewhat difficult problem 


mn 
ma 


TA. 


sof Stet; 
i 
a xS 
Xx: 
[ring 
ect 
cag 
PEZ 
MS 
nd Ts 
RISPA 
a: 
gti 
ir 


— - THE ELECTRICIAN, JANUARY 9, 1914. 515 


A e — 


to be determined, but final decision on the subject must be | City & South London Railway, on which the tunnels are 
made very soon, if trouble is not to result. At the moment, ' being enlarged to 114 ft. diameter to bring them into line 
and taking the examples now emploved, it would seem as if | with the other tube railways, and enabling a connection to 
the low-tension continuous system is most favoured by , be made with the Hampstead & Highgate Tube at Euston. 
Work on the suburban | The three underground railways in operation at Charing 
Cross are to be connected by new subways. 

Early in 1913 the East London Railway was converted to 
electric traction, and this long-delayed improvement has 
added greatly to the travelling facilities of London. The 
Great Northern & City Railway Co.'s system has been pur- 
chased by the Metropolitan, and a scheme is under way for 
the phvsical connecting-up of the two systems at Moorgate- 
street, where already a subway-connection has been pro- 
vided. It is matter for some surprise that the G.N. & City 
line has not been extended to (say) Cripplegate, Little 
Britain (to connect with the Central London), Ludgate 
Circus (near the surface), to Temple Bar and the Temple (to 
connect with the District). This seems to us a practical and 
desirable proposal, which we know has been made in the 
right quarter. 

With these schemes actually in hand and others under 
consideration it is evident that a very satisfactory trade 
opening exists for manufacturers of heavy electrical equip- 
ment. A word of warning in this connection may, there- 
fore, not be out of place. To the railway companies the 
question of electrification is mainly a financial one, and if 
the necessary equipment cannot be obtained at a reasonable 
price in this country the work will not be done at all, or the 
orders will be placed abroad. This would be regrettable in 
every way and, remembering the old proverb about half a 
loaf being better than no bread, electrical manufacturers 
would be well advised to avoid opening their mouths too 
wide. Certain recent events have shown that there is at 
least a tendency in this direction. 

On the Continent considerable progress has been made 
with electric traction schemes, but here, again, the question 
as to the choice of the best system has yet to be decided. 
The Midi Railway of France, on which the single-phase 
system is being used, is carrying out a great deal of work on 
the eastern and western sections of the railway, the lines 
under conversion representing a length of 350 km. During 
the year considerable extension has been made to the elec- 
trified lines of the Ouest Etat Railway in the neighbourhood 
of Paris on the low-tension continuous-current system, and 
this is part of a much more important scheme whose com- 
pletion, it is hoped, will relieve much of the congestion at 
and in the neighbourhood of the St. Lazare terminus. In 
Germany it would seem that the single-phase system is also 
the favourite. The successful results obtained on the Dessau- 
Bitterfeld section of the Prussian State Railways experi- 
mentally equipped on this system has led the authorities to 
extend electrical working between Magdeburg, Leipsic and 
Halle. The electrification of the Berlin Stadtbahn is also 
in progress, and here again the single-phase system is to be 
employed, the proposal being to utilise electric locomotives 
attached to the old rolling stock. As the result of a com- 
prehensive report some years ago the Bavarian State Railway 
authorities determined to equip experimentally certain 
sections of their railways on the single-phase system, partly, 


railway engineers in this country. 
lines of both the London & North Western and London & 
South Western Railwavs is well under way, and it is expected 
that before the end of 1914 traffic will be in operation on 
both these lines under the new conditions. The London, 
Brighton & South Coast Railway Co. continue their alle- 
giance to the single-phase system ; the Croydon-Sutton 
section is being converted, and soon practicallv all the sec- 
tions on this railway in the neighbourhood of London will be 
worked electrically on this svstem. Rumours as to the 
electrification of this company's system to the termini at 
Brighton and Eastbourne are persistent, but, although 
schemes for carrying out this large project are doubtless 
being considered, there is nothing definite to announce. 
The Lancashire & Yorkshire Company have during the vear 
employed yet another system of electric traction. As is 
well known, this company has for some time used the 
ordinary low-tension continuous-current system in the 
neighbourhood of Liverpool. During the past vear, how- 
ever, à high-tension continuous-current system has been 
introduced on the Holcombe branch. 

Apart from the schemes which we have mentioned, the 
main railway companies of this country have been doing 
practically nothing with electric traction schemes, although 
it should be mentioned that under the clauses of their Act 
the Midland Company must consider the electrification of 
the London, Tilburv and Southend section. This section is 
traversed by the electric trains of the District Company as 
far as Barking, and in the interests of through-running, 
therefore, there is no doubt that the same system 
will be adopted. This fact is interesting, as the Midland 
Company have for some years been experimenting with the 
single-phase system on their Morecambe-Hevsham branch, 
In connection with these electrification schemes we would 
express the hope that it will become more usual for the 
necessary energy to be taken from undertakings which are 
already supplying power for other purposes. The erection 
of comparatively small power houses purely for supplying a 
traction load is, we feel, a wrong policy, and we regret that 
it has been adopted in two recent cases within the London 
area. We fear, however, that in these particular cases this 
course was inevitable, and was rendered so by the present 
unfortunate state of electricity supply in London. 

A certain degree of progress has been made on the London 
Tube Railways, all in the direction of what may be called 
“ connecting up," the object being to make progress about 
London easier and the transfers fewer. The Baker Street 
& Waterloo line has completed a small but important exten- 
sion from Edgware-road to Paddington, and this line is 
being extended to Queen's Park, Kilburn, where it will con- 
nect up with the electrified lines of the London & North 
Western. The Central London, having completed its east- 
ward extension to Liverpool-street, is pushing westward to 
Ealing, to connect up with the District at that point. An 
important alteration is being made on the pioneer line, the 
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we believe, to provide a means of utilising the numerous 
waterfalls on the Austrian frontier of that country. It is 
now stated, more or less officially, that this experiment has 
not been a success. A small length of railway is being 
electrified between Maastricht and Aachen on the Dutch 
frontier. This is interesting from the facts that it is to be 
worked on the high-tension direct-current system and that, 
although the railway is a German one, energy will be supplied 
by a Dutch company. 

Two important tunnel installations have been set to work 
during the past year. Perhaps the more important of these 
is that on the Lötschberg Railway, whose opening provides 
a great shortening of the distance between France and Italy. 
This line is being worked on the single-phase system. The 
other installation is that of the Mont Cenis tunnel, which is 
being operated on the three-phase system. The Mont 
Cenis was the first international railway tunnel, and 
for the last 53 years it has been worked with steam loco- 
motives. Mention of the three-phase system reminds us 
that considerable progress is being made with this system 
in Italy, whose engineers strongly recommend its employ- 
ment, and thereby form an exception to the practice of 
every other country. In Switzerland several important 
electrification schemes are in progress, among which special 
mention should be made of the St. Gothard line. Our re- 
marks with regard to unification of the electric system to be 
finally decided upon apply equally well to Switzerland as to 
the United Kingdom, and it is therefore interesting to note 
that although the single-phase system is being widely em- 
ployed there several voltages and frequencies are in 
use. In Norway the single-phase system is also in favour, 
and several short: lengths have been put into operation 
during the past year. In the United States all three 
systems seem to flourish. The New York, New Haven & 
Hartford Railroad Co., who are supporters of the single- 
phase system, are making many extensions. On many of 
the mountain railways the high-tension continuous-current 
system is beginning to be employed. A notable example 

of this is the Butte Anaconda Railway. 

— As regards tramway progress in this country, it would 
appear as if the limit with regard to new lines had been 
reached, although extensions to existing systems have been 
on a satisfactory scale. There are, perhaps, two main 
reasons for this lack of new tramway enterprise—(1) that 
most of the more important towns are already equipped with 
electric tramways, while /2) the coming of the motor "bus has 
caused some doubt as to the future of the older and cleaner 
system, The motor ‘bus has steadied electrical progress in 
another direction. A year or two ago it was felt that many 
tramway svstems could be usefully and cheaply extended by 
the running of rail-less vehicles. It has come to be assumed 
that, in many cases, the motor ‘bus would prove the more 
economical, especially as repressive legislation. has once 
again come down with a heavy hand on electrical work. 
Among towns in which the motor "bus is being successfully 
employed in this manner are Sheffield, Newcastle, Barnsley 
and Wrexham. 

An important step has been taken during the year in 
regard to the extension of electric traction on roads. It. is 


felt in electrical circles that the large number of horse-drawn 
industrial vehicles can be well superseded by some form of 
mechanically-driven lorry, and it is considered likely that 
here is an opening for the  battery-equipped electric 
vehicle. This proposition has been rendered more practical 
by recent improvements in the Edison accumulator. 4 
successful run of a vehicle equipped with a batterv of thes 
cells was undertaken in June under the supervision of an 
ELECTRICIAN representative from Dumfries to London, a 
distance of about 350 miles, and proved that this type 
of accumulator has very definite possibilities. A proposal 
made by Mr. F. E. Ayton, of Ipswich, at the annual meeting 
of the Incorporated Municipal Electrical Association in 
June, has been followed up by the appointment of a Com- 
mittee to study the whole question of electrical vehicular 
transport. This committee is now actively at work under 
the chairmanship of Mr. R. A. Cnarrock, of Birmingham. 

and we hope soon to report that very definite advances are 

being made in this direction. In connection with this sub- 

ject, it is not without interest to note that the medical po- 

fession are seriously concerned in regard to the bad con- 
dition of the atmosphere which exists in London and some 
other large cities owing to what is termed the“ petrol 
haze." To get rid of or obtain relief from this disad- 
vantage the electric vehicle seems to us to offer the best 
solution. 

In regard to subsidiary equipment connected with electric 
traction a great deal of attention has been called during the 
year to the necessity of better methods of signalling on rail- 
ways. Some form of track-circuiting, so that a train auto- 
matically protects itself, has been recommended, and 
naturally for this purpose electrical apparatus forms the 
only solution. As we have said, it is along these lines that 
safety in working our-railways must be made. Prevention 
is always better than cure, and though, of course, it can be 
effected in other ways, it is by ensuring thai mistakes canat 
be made that much improvement can be accomplished. 
The methods for effecting this that have been so far sue 
gested include an audible signalling system of the type that 
has been used for some time on the Great Western Railway’: 
also contact methods, by which indications are given ìn the 
cab of a locomotive through contact shoes provided on à 
ramp between the running rails; also various so-called 
`“ wireless " methods, nearly all of which are only in the 
experimental] stage. A great deal of interest has been 
aroused on the subject of electric lighting of trains owing t 
the unfortunate accident at Aisgill in September. Majo! 
PniNGLE, the Board of Trade Inspector, strongly advised 
m his report on the accident that dangers of this kind 
should be avoided by the use of electricity instead of gas for 
lighting trains. The railway companies have, howe ter. 
preferred to devote their attention towards making the 
use of gas safer and so avoiding the heavy capital expendi: 
ture which would be necessary to effect the conversion. 
While a great deal can be done in this direction we cann?! 
help feeling that it is but a temporary expedient, and that 
without loss of time all railway stock must be lighted 
electrically im the public interest as well as in that of the 
railway companies. 
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Freileitungsbau-Ortsnetzbau, By F. Karper. (Munchen and 
Berlin: R. Oldenbourg). Pp. viii.+ 370. 


In Germany one man in every 500 is said to be an author, so 
that it is not surprising to find specialisation a notable feature 
of German electrical text-books. The present volume is an 
instance of specialised publishing activity that would appear 
to be well justified. 

English engineers, who are engaged in the construction or 
working of overhead lines, either do not have the time or the 
inclination to give freely to the world the results of their ex- 
perience. This contribution to the literature of the subject 
should, therefore, prove of some value in England. The atti- 
tude of the Board of Trade has, in recent years, been definitely 
encouraging to overhead construction, when carried out with 


reasonable restrictions as to public safety, and a book of refer- ' 


ence giving sufficient information to ensure good design should 
prove a welcome addition to the library of the power distribu- 
tion engineer. 

The author has dealt with his subject on a well-defined plan. 
He lays great stress on the principles underlying the practice, 
thus enabling anyone entering this particular field to minimise, 
as far as possible, the painful and costly process of learning 
from mistakes. | 

The methóds of calculation necessary for the projection an 
installation of an overhead scheme are developed in a logical 
sequence, without showy mathematics. After each principle 
has been explained and expressed algebraically as simply as 
possible, various numerical examples are given to illustrate 1ts 


application. This is one of the most valuable features in the 


book. 
The chapters dealing with conductors and supports contain 


all the essential principes and formule, while the physical con- 
stants are collected in tables and curves for convenient reference. 
The design of all kinds of poles and supporting structures is 
considered in great detail,.with one notable exception. The 
author makes no mention of reinforced concrete for long spans 
and heavy wires. In this he differs materially from the French 
overhead engineers, many. of whom have discarded all other 
materials in favour of ferro-concrete. The sections dealing 
with the choice of insulators, the modes of supporting them on 
the pins, and the devices for binding on the wires to suit dif- 
ferent conditions, are particularly good. | 

The grouping and distancing of the wires on the cross-arm 
for the various systems of distribution are carefully treated. 
The book furnishes useful guidance on such important points as 
earthing, the crossing of streets and railways, Post Office lines 
and other wires; the practice is naturally influenced by the 
official regulations current in Germany. 

Numerous tables and curves are given for the deter mination 
of the design that will secure the greatest economy in capital 
cost of construction and in the annual expenditure, The book 
closes with a detailed description of the methods and apparatus 
for distributing electricity by overhead wires in small towns. 
Th:s class of work is of w:de interest in Germany where elec- 
trical enterprise is terd'ng largely to the development of the 
Qum M. n that is, the supply of scattered 
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The little work combines an attractive style with strict accu- 
racy of statement, and httle can be said in criticism of the in- 
formation given, which is evidently culled from the best 
authorities, and compiled with skill and intelligence. Among 
the matters included is the variation of the specific charge 
(e/m) of the B-particle or electron with the speed of projection, 
a variation which the author himself describes as a variation of 
charge rather than a variation of the mass. This view is a 
legitimate alternative which is often lost sight of. The book, 
like all the other volumes of the series ‘“ Aus Natur und 
Geisteswelt," to which it belongs, is printed in the Gothic type. 
Though this does not make matters easier for the foreign 
reader, it will probably attract a greater popular circle in 
Germany, where books printed in Roman type are usually of a 
more advanced nature. E. E. F. 
Dictionary of German-English, English-German. By Max 
BrELLows. (London: Longmans, Green & Co.) Pp. 806. 6s. net. 

The worst of most so-called technical dictionaries is that they 
are too much dictionaries of phrases and not sufficiently dic- 
tionaries of words. By this we mean that it is possible, for 
example, to discover in one attempt that ‘‘ Eisenstaub " means 
“iron dust," a piece of knowledge that could have been ob- 
tained with an ordinary dictionary in two attempts by looking 
up Eisen and Staub separately or even by the ingenious 
person without a dictionary at all by mere guessing. On the 
other hand, such a dictionary does not give the technical mean- 
ing of ordinary words, so that it is difficult to find that “ Besch- 
leunigung " may mean “acceleration,” though the ordinary 
dictionary tells us that it means '' despatch." 

Mr. Bellows’ dictionary falls into neither of these errors, 
perhaps because it does not pretend to be a technical dic- 
tionary. There are not too many translated phrases, and the 
scientific or technical meaning of ordinary words is given. 
Further than this 1t contains many special features. Both 


language divisions appear concurrently on the same pages, 


there is an introduction containing much useful grammatical 
information, the genders of the nouns are d'stinguished by 
being printed in different type and pronunciation is assisted 
by phonetic spelling. On the whole, then, this dictionary can 
be recommended to technical men, though its full value cannot 
be ascertained without years of use. 


PHYSICAL SOCIETY'S EXHIBITION. 
(Concluded from p. 539.) 


_ Messrs. GAMBRELL Bros. (Lrp.) exhibit included two new inven- 
tions of more than ordinary interest. The first of these is their 
patent independent plug contact. This overcomes nearly all the 
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disadvantages of the ordinary type of plug that is used in resistance 


boxes. The arrangement is easily understood from Fig. 14. 


The usual blocks terminate in vertical portions forming a split cone ; 


these are seen at b, c, and when the cap is removed these are sepa- 
rated by an air space so that the coil is in circuit. When, however, 


the cap A is pushed into position the pin k somewhat forces the two. 


EJ 


half cones apart, and these are forced into contact with the pin by 
the coned cap, which in itself gives a further contact; thecontact 
resistance is thus reduced to a minimum, even if the surfaces are not 
very carefully fitted. One great advantage of this method is that 
each plug is independent of its neighbours (when plugging in or 
out) as regards constancy of the contact resistance. Thus there 
is a saving of time in use. The vertical portions are cut away 
as shown at the base, so that dust can be easily removed. — A resis- 
tance box fitted with this type of contact occupies much less 
space owing to the fact that the brass strips do not require to be so 
rigid, and may, therefore, be shorter; also a larger area of contact 
per plug is obtained than with the ordinary type. The other exhibit 
which attracted interest was a moving coil galvanometer (André 
Onwood's patent). This galvanometer introduces an entirely new 
type of suspension which results in an increased sensibility and which 
will stand exceptionally rough handling without injury. Another 
great point about this instrument is that it requires no levelling. 
‘The suspension is illustrated in Fig. 15. A small tube, b, is attached 
to the bottom of the moving coil, a, and this is extended downwards 
iby a small rod, f, to the end of which is attached a balance weight, e. 
The phosphor bronze suspension wire c is attached to a centre pin, 
g, at the bottom end of the tube, and 
toa tiny spiral spring suspended at 
the centre of the iron cored; this 
spring is not shown in the illustra- 
tion. As the coil is suspended from 
its centre it always hangs vertically, 
and consequently a very small air 
gap can be used’; such a small air 
gap has hitherto only been possible 
with a pivoted coil, with the atten- 
dant disadvantages of the friction of 
the pivot. With this instrument 
there is no friction, and therefore its 
deflections are very uniform. The 
spring in the suspension takes up 
any small shocks to which the in- 
strument is subjected, and in the case 
of a severe jar the coil rests against 
the sides of the air gap, and no dam- 
age is done. If the instrument is 
not set up horizontally, any error 
introduced by the scale not being 
"T parallel to the swing of the pointer, 
which must always be horizontal as it is connected to the coil, is 
counterbalanced by the field cutting the coil at a small angle to the 
horizontal and consequently exerting a smaller torque. 

Me3srs. MUIRHEAD & Co. (Lrp.) had on view for the first time in 
this country Col. Squiers patent wired wireless field telegraph. 
This is the first successful attempt to secure both telegraphy and 
telephony simultaneously over field wire lines, and as such is of great 
importance to military authorities. As is well known, the upper 
limit of audibility varies considerably, but is approximately from 
15,000 to 20,000 cycles per second. It is therefore obvious that if 
E.M.F. of frequencies of above 15,000 to 20,000 cycles-per. second are 
impressed upon a wire circuit, whatever effects such electric wave 
frequencies produce, the present apparatus employed could not 
translate these effects into audible signals. In materialising this 
principle the manufacturers have embodied in these portable sete a 
high-frequency generator energising an oscillatory circuit which is 
inductively coupled to the line. The electromagnetic waves are of 
a frequency of about half a million per second and are guided partly 
along the outer skin of the conductor and partly along the narrow 
strip of ether surrounding it. By thus limiting the radiation to this 
narrow strip of ether and directing the waves to their destination, 
experiments have shown the remarkable efficiency of this form of 
directed wireless telegraphy, for the power required is only a fraction 
of that in the ordinary case, where wireless waves are permitted to 
spread out in all directions over the surface of the earth from an 
elevated antenna. For the reception and conversion of these high- 
frequency waves into audible signals, wireless practice is very closely 
adhered to, the line being inductively coupled to a tuning circuit, an 
adjustable air condenser providing the necessary selecuvity. The 
detector is a robust form, of carborundum and steel, a critical im- 
pressed voltage being applied from a potentiometer. With pure 
wireless telegraph field stations, the principal disadvantages are: 
interference between stations, the danger of the enemy picking up 
messages, the likelihood of breakdown due to ** atmospherics,” or 
deliberate interruptions by the enemy. In wired wireless tield sets 
it has been found possible to furnish an ideal system of communi- 
cation over field wires since it permits the ordinary teiephone to be 
used in the form of portable field sets and at the same time the same 
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wires employed to guide the electromagnetic waves from small 
portable “ wired wireless " sets. The whole apparatus has been 
designed with the following characteristics as the guiding principles 
viz., compactness, simplicity in operation, quickness of installation 
and reliability. Although the single small portable case containing 
the complete equipment is practically an up-to-date miniature wire- 
less plant, for both transmitting and receiving, yet many of the usua 
adjustments required in wireless stations are entirely dispersed with, 
and since there is no antenna to be transported, the equipment is 
reduced to remarkable simplicity. To instal a wired wireless field 
station complete for operation requires only that the soldier shall 
drive a small metal earth rod into the moist ground, and connect the 
flexible piece of wire attached there, to the earth terminal of the set. 
The line terminal of the set may be connected to the line wire by 
means of flexible wire and a spring clip, the latter having teeth which 
pierce the insulation, making contact with the strands of the con- 
ductor itself. This avoids the necessity of even removing the insulation. 
In the accompanying illustration, Fig. 16, the apparatus is shown 
with the front board dropped down. In the left-hand top corner is 
the tuning condenser and in front of this the telephone connections. 
In the centre at the front is a two-way switch, one contact for sending 
and the other for receiving. Above this is a stepped inductance for 


Fia. 16.—Cor. SqurerR’s WigED WIRELESS FIELD TELEGRAPH. 


giving the desired frequency, and then the terminals for the line and 
earth wires. Further to the right is the potentiometer and the 
generator is situated at. A with the tapping key in front of it. The 
extreme smallness of the generator is noticeable, being simply 4 
small buzzer, and the necessary energy is supplied by the three dry 
cells seen in the lower part of the case. For transmission over & 
distance of 30 or 40 miles this forms a marked contrast to the usual 
radio-telegraphic transmitter as regards size and energy. Since the 
centre switch provides a number of frequencies, several trangmitters 
can be used at one time with different frequencies on the same line 
simultaneously without interference, the corresponding receivers 
being correspondingly tuned. 

Another important exhibit was Heurtley's Magnifier, for use 
in cable telegraphy or wireless telegraphy, or wherever it is require 
to magnify the effect of very small mechanical movements. The 
principle of the instrument is as follows : Two very fine wires with a 
high electrical temperature coefficient are mechanically connecte 
to a recorder coil which is acted upon by the incoming current. These 
wires form the two arms of a Wheatstone bridge circuit, the other 
two arms being fixed resistances. In place of the galvanometer 1n 
the circuit is placed the recording instrument which, for the present 
purpose, is the ordinary siphon recorder. This Wheatstono bridge 
or local circuit is supplied with a current from a local battery which 
is of sufficient intensity to heat the fine wires considerably above 
the temperature of the surrounding atmosphere. These wires atè 
so positioned that when there are no signals being received they lie 
theoretically half in and half out of the blasts of air which blow con- 
tinuously in a plane at right angles to the plane of movement of the 
wires. The blasts of air are so positioned relatively to these heate: 
wires that on these latter being moved in one direction or the other 


down to 3 or 4 mils diameter which results in the platinum core 


(Muirhead hybrid pattern) and a Muirhoad automatic transmitter 
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by the incoming current, one is inserted more into its blast of air and 
the other is inserted less. The physical effect of this relative change 
of position is that whereas one wire as a whole becomes more cooled 
due to a greater part of its length being inserted in the blast, the 
&verage temperature of the other wire is increasing owing to tho 
cooling effect of the blast of air being removed from an additional 
portion of its length. The effect of these changes of temperature 
on the electrical properties of these wires is that the total resistance 
of the cooled wire is reduced and that of the other increased. As 
these two wires are arranged on the adjacent sides of the Wheatstone 
bridge local circuit, these changes in the balance are additive, with 
the result that a current passes through the siphon recorder coil, 
which reproduces on this coil the movement of the primary coil, but 
in magnified form, the degree of magnification depending upon the 
strength of the blast and the intensity of the current passing through 
the wires. There is a slit along the whole length of each tube of 
the blowers. This is adjustable in breadth, the position of the 
slit being so adjusted by moving the tube by means of an adjusting 
screw that the blast is projected in a vertical direction. These 
“ blowers” are mounted on platforms which enable any required 
position of the tubes, relative to the wires, to be obtained. Air is 
supplied to the blowers from a reservoir by two rubber tubes and à 
small electrically-driven fan supplies the current of air to the reser- 
voir. The wires used are drawn by the Wollaston method, i.e., about 
3 or 4 mils platinum wire is coated with a shell of silver until the 
total diameter is between 20 and 30 mils. The whole is then drawn 


being of the order of 0-5 mil diameter. The wire is supplied with 
the silver coating intact, and is mounted on the suspension in this 
condition ; the silver coating being finally removed with nitric acid. 
The magnifier produces an increase of speed on duplex cable working 
of from 40 to 50 per cent., and has been adopted by many of the cable 
companies. Other exhibits included a Kelvin siphon recorder 


with adjustable cam for varying the proportion of line and earth 

contact. | 
Some very interesting instruments appeared on the stand of the 

LupGATE WiRELESS Co. The most attractive was a portable Leslie 


Fic. 17.—LESLIE MILLER PORTABLE TRANSMITTER. 


Miller condenser radio-telegraphic transmitter, which is shown in 
Fig. 17. This apparatus can be worked from a 100 or 200 volts con- 
tinuous-current supply, and has a range of about 15 miles. The 
method of operation is shown in Fig. 18 and is by means of a 
high-speed: platinum-pointed interrupter, across which is shunted 
a condenser (C) in series with an inductance, which forms the 
primary winding of a step-up transformer (T). X The inductance 
is shunted with a small steadying condenser (C). The magnet 
coil (M) of the interrupter aleo acts as a choking coil. so that on 
a 100.volt circuit the interrupter can be put straight across the 
mains. With a 200-volt circuit, however, a non-inductive resistance 
(R) (about 25 ohms) is inserted in series with the interrupter: The 
secondary winding of the transformer operates an ordinary oscilla- 
tion circuit, the only peculiarity of which is the spark-gap (5). 


This consists of four copper plates fixed close together, ‘and 
separated at the ends, which are bevelled by small glass tubes. The 


transmitter takes from 14 to 2 amperes, and very little sparking 
occurs at the interrupter, owing to the arrangement of the primary 
circuit. Another new piece of apparatus exhibited was a motor- 
driven mercury break with a revolving spark-gap. A small motor 
which ran at about 1,500 revs. per min. drove by means of a belt the 
mercury break. The mercury break gives eight interruptions per 
revolution, and as the gearing was a trifle over 2 to 1 a frequency of 
about 500 per second was obtained, giving a good high note for send- 
ing purposes. The spark-gap consisted of a large revolving copper 
plate, running on the same shaft as the motor; the current enters 
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and leaves through two thick copper coils placed one on each side 
above the revolving plate. A few induction coils and step-up 
transformers for wireless working completed the exhibit. 

A varied selection of wireless accessories was shown at Messrs. 
GRAHAM & LATHAM's stand. Amongst them we noticed a multiple 
cartridge detector containing eight renewable cartridges mounted 
in a drum, any one of which could be used. Each of these cartridges 
contains a crystal detector, which is adjusted previously to suit a 
particular circuit. A smaller type was shown, in which a new drum 
had to be inserted when the eight detectors would no longer work. 
A new design for crystal detectors was a capstan detector, which 
consisted of three cups mounted equi-angularly in capstan fashion. 
Two solenoid tuning inductances with sliding contacts and a new 
pattern flat inductance with two sliding contacts were shown. Two 
variable air condensers were exhibited, one a large precision instru- 
ment, with a capacity of about 2,500cm.; this was fitted with a 
plug by means of which half the plates could be cut out. Another 
mihiature auxiliary instrument was shown. Some sheets of copper 
foil and mica which go to make up a blocking condenser were exhi- 
bited to show the excellence of the material from which their blocking 
condensers are made. The mica is the best obtainable and the copper 
is prepared electrically so as to be pure. 


CORRESPONDENCE, 


OHM’S LAW. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir :. I do not suppose any further correspondence will con- 
vince Prof. Thompson. I can only repeat my original quota- 
tion from Maxwell, $241, edition 1892 : The resistance of a con- 
ductor “is defined to be the ratio of the E.M.F. to the strength 
of the current which it produces. The introduction of this 
term would have been of no scientific value unless Ohm had 
shown,as he did experimentally, that it corresponds to a real 
pliysical quantity, that is, that it has a definite value which is 
altered only when the nature of the conductor is altered." 

I prefer to adhere to Maxwell's clear statement rather then 
to suppose that either he or Fleeming Jenkin were guilty of a 
lapsus calami. ' 

The resistance of the conductor is called by Ohm its reduced 
length, and is equal to the sum of a series of terms like l/kw, k 
being the conductivity. This symbol k is used throughout 
Ohm's Paper with the same meaning. and he states it is `“ in- 
variable throughout the length of the homogeneous body." 


r 
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rof. Thompson considers this to mean the same tKroughout 
the length at each moment of time. I, following Maxwell, 
believe it to mean constant both in space and time. That this 
is the case is shown by Ohm’s treatment of the problem, p. 474, 
* when the permanent state is not instantaneously assumed." 
In this case he has to integrate his equation both with regard 
to the length of his conductor z, and the time t, and m so doing 
he treats k as independent of t. The reduced length of a con- 
ductor in his use of the term is a constant quantity. The law, 
as he proved it, applies (in his own words) to “ a circuit com- 
posed of any number of prismatic, parts which has acquired its 
permanent state and which 1s not affected by the surrounding 
atmosphere." A circuit is not in a permanent state when its 
properties are continually varying. 

Of course, whether there be such a law as that of Ohm, or 
not, it may be convenient for many purposes to use a sing'c 
symbol R for the ratio E/C, and if we have R=E/C, then un- 
doubtedly C=E/R; but if R be an unknown function of E or 
C, or both, its definition as the ratio of E/C helps us but little. 
The important fact which Ohm proved, and which his law states, 
is that in a large class of bodies R is constant. The quotation 
given by Prof. Thompson from Maxwell, $278, has no bearing 
on the subject under discussion. Maxwell is there considering 
the question of the dimensions of e'ectrical quantities, and 
starts his investigation with the words quoted by Prof. Thomp- 
son. He had already made it quite clear (§241 of the 1892 
edition) that in his view, as in that of Ohm, the resistance of a 
conductor is a constant, and there was no need to repeat this 
fact in $278.—I am, &c., 

Teddington, Jan. 5. 


R. T. GLAZEBROOK. 
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TO THE EDITOR OF THE ELECTRICIAN. 


< Sır: I should like to ask whether I am not right when I say 
that the meaning of the expression ‘‘ Ohm’s law " has to-day 
no generally accepted definition? Is it not used to mean 
sometimes '* Ohm’s definition " (by which the meaning of the 
word resistance is defined as E/I) and sometimes ‘“‘ Ohm's 
rule" (which says I is proportional to E)? Regarded as a 
definition, ** Ohm's law" serves merely to add the word 
resistance to our electrical vocabulary, and has nothing what- 
ever to do with experiment, the question of obedience to 
Ohm's law being, then, meaningless. Regarded as a rule, 
Ohm's law may surely be said to be obeyed by some conduc- 
tors and disobeyed by others—as the electric arc and Mr. 
Evershed's porous conductors. 

If 1t has become the custom to give to the word law either 
the meaning, definition or rule, whichever may suit the context, 
ft is, I suppose, not incorrect to say, for instance, that a copper 
wire whose temperature is fluctuating does not obey Ohm's 
law (meaning Ohm’s rule), although the value of its resis- 
tance at every instant is understood in accordance with Ohm's 
law (meaning Ohm's definition). 

I cannot but feel that there must be more than this under- 
lying the discussion between Prof. Thompson and Dr. Glaze- 
brook, although I have failed to find it.—I am, &c., 

Southgate, Jan. 7. F. M. DENTON. 


TESTS ON THE EDISON ACCUMULATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


. Sır: In your issue of December 26th is given the text of a 
Paper by Messrs. Bennett and Gilbert, entitled Some Tests 
of the Edison Storage Battery," read before the American 
Electrochemical Society. From an experience with the Edison 
accumulator covering several years, I would request a portion 
of your space to discuss the results of the experiments con- 
ducted by these gentlemen, as the outcome of their work, as 
given in this abstract is, in some cases, so much in dire:t 
variance with what we have observed that I cannot refrain 
from interpolating a few remarks. E 

Messrs. Bennett and Gilbert's method for obtaining the mean 
voltage of the discharge curve—ie., the 1—4/2a/a formula 
—seems unnecessarily complicated, since the method used by 
all engineers in plotting the mean effective pressure of the 
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steam engine diagram is equally suitable in this case, the ares 
of the time-voltage curve, as given by the planimeter, being 
divided by the length, to give the height, which is in this case 
the average voltage of d'scharge. In the curve first shown by 
these gentlemen the d'scharge follows a line that I have never 
experienced with an Ed'son cell, and they have prolonged the 
d'seharge beyond a point that wou'd be practicable im service. 
thereby showing an ampere-hour efficiency that ig too cred't- 
able to the cell and a watt-hour efficiency that is apparently 
as discreditable. It is unfortunate that they have plotted a 
curve showing the combined voltage of four cells, instead of an 
average of the voltage of each cell, as the former method is mis- 
leading. The usual discharge curve, at normal ra'e var.es 
between 1-4 volts at the beginning of discharge to 1-0 voit 
when the discharge is practically ended—a curve that is much 
more horizontal than that shown by these experimenters, It 
can only be supposed that the discharge cited by them took 
place under abnormal conditions. In Fig. 1 the ordinary d's- 
charge of the Ed'son cell is shown in full lines, while those ob- 
tained by them are shown dotted. It is interesting to note the 
contrast between the two. Upon integrating the full curves it 
will be found that the ampere-hour and watt-hour efficiency at 
normal discharge rate are 80 and 58-5 per cent. respectively. 
Messrs. Bennett ard Gilbert have stated 85 and 55 per cent. 
respectively. We have no desire to make such claims for the 
Edison battery. 

With regard to “ booster ” charges, the conditions most met 
with in the operation of an electric vehicle (which use is doubt- 
less to be considered the most important) were neglected. In 
practice it is rarely necessary to give a complete charge to a 
battery in a short time. Normal charging is usually carried 


out during the night, when it can be performed at the most 
efficient rate and the usual time—seven hours— can easily be 
spared. “ Boosting,” then, is generally employed to supp't- 
ment the night charge, as, for instance, when a battery 18 not 
large enough to allow the vehicle to make the mileage neces- 
sary for a particular route. It then becomes necessary fo 
“ boost " during some part of the day, usually during the noon 
hour, when the battery may be nearly discharged, or partly so. 
Figs. 2 and 3 show the results obtainable with the Edison 
battery in this respect, giving the results of boosting for one 
hour at double the normal rate after the battery has discharg 
for three (three-fifths of full discharge) and five hours (full dis- 
charge) respectively. It will be noted that the ampere-hour 
efficiency of the boost in such cases is remarkably high, betng 
96 and 99 per cent. respectively. It is, therefore, advisa le. 
from the point of view of mere economy, that the owners of 
Edison battery-driven vehicles avail themselves of this charae 
teristic, giving one or several boosts throughout the day, Pre 
sumably while the vehicle is loading, rather than installing 
equipment of such capacity as will give the required radius 
of action on one charge. , 
Table IV. given by Messrs. Bennett and Gilbert shows 
nothing, for if a certain percentage of the charge be lost upon 
standing 30 hours following a complete charge it cannot 
truthfully stated that no such loss follows a partial charg" 
unless the battery be allowed to stand 30 hours after tha 
partial charge before testing is performed. This latter they 
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neglected to do according to their statement, thus invalidating | About three years ago an Edison battery was given over to? 
any conclusions regarding the phenomenon in question. Also, | the Electrical Testing Laboratories, New York City, an indo 
in: order to test “ the normal use of the cell in cold climates,” | pendent and impartial bureau for electrical tests of all sorts. 5 
they placed it directly in an ice-water bath, producing an e!ec- | This battery was charged in an ordinary battery box if an air? 
trolyte temperature of 4°C. (39°F.). This procedure recalls | temperature of 65°F., wherein the e!ectrolyte attained à tem- ' 
a similar happening some years ago. | perature of 90°F. The battery box was then closed and placed. 
One of the large railways of the United States was making a | in a room where a temperature between 15°F. and 7°F, pre- 
trial of the Edison battery for use in lighting its trains. The | vailed, the air of this room being kept in motion. After 10 . 
engineer of the company, a zealous man, had made the usual | hours the battery, which was not discharging but merely, 
working tests, when he finally gave orders that the battery | standing id'e, had only lowered to 62°F., ard-even after 20 - 
compartment beneath the car should be partially filled with ice | hours it had not reached 40°F. If the battery had been dis: : 
and'salt, and the battery placed therein. ** While we are quite | charging, the heat evolved within itself would have prevented , 
willing that you should do this,” said the representative of the | the temperature from falling as low as that recorded. In fact, , 
battery company, * may I ask why?” “ Oh,” said the other, | itis an extremely difficult thing to affect the e'eztrolyte in a cell _ 
“ that will then represent the working of the battery upon a | under these conditions, which is, of course, fortunate for the.. 
very cold day in winter." It was some time before he could be | users of electric batteries of all descriptions. l Pe o. 
made to see that the only way in which the battery could pos- | In conclusion, it might be said that while there is always a 
sibly operate under those conditions was when a train was | tendency to regard leniently the efforts of experimenters In any , 
| new fied, but little sympathy may be expected if they attempt . 
to draw conclusions too general upon the bàs's of apparently . 
incomplete work.—I am, &c., Mavrice E. Fox, _ 
Electrical Engineer, Edison Accumulators (Ltd.). 


London, Jan. 7. a 


HIGH-FREQUENCY ALTERNATORS. . : nocy 
| _ TO THE EDITOR OF THE ELECTRICIAN. >p oos 7; 
Sir: As the letter of Mr. A. M. Taylor, which was published’ : 
in your Issue of December 12, 1913, on this subject seems tome 
to be of a kind that may cause some confusion in the minds of 
your rezders, I would ask you to publish the present letter. ^ >. 
In patent No. 8,853 of 1911 Mr. A. M. Taylor triples the fre-. 
quency by adding together the three phases of a given three- 
phase current. This is an application of the well-known pro-. : 
position demonstrated long ago in text-books that the sum of 
To make common-sense tests of the performance of any | , E. M.F.s and v phases is an alternating current whose fre- ` 
picce of apparatus, it is necessary to approximate as nearly as | quency is v times that of the original polyphase current (see 
possib!c to the conditions met with in practice, as utility itse'f is | particularly P. Janet, * Lecons d’électrotezhnique générale,” 
the last criterion. Now, no battery, whether it be placed in | Vo]. II., 2nd edition, p. 135). The theory which I have estab: 
thé hold of a yacht, under a railway carriage or in an electric | lished is a generalisation of-the preceding one, ard may be 
vehicle, is wholly open to the atmosphere or the play of the stated as follows: If in a conductor there are superimposed v 
e'ements. Even upon the most carelessly built equipment 1t | periodic E.M.F.s of frequency f, identical except that each one 
is safe to assume that the battery will be housed in a reasonably | js out of phase in regard to the preceding one by an, anglo 
tight compartmeat, so that the a'r immediately surrounding it " i B : a 
will be sensibly motionless. Furthermore, it will be admitted | 2zt-, n being a whole number, the frequency. of the resulting : 
that still air is a poor conductor of heat. Unquestionably, the f 3 
best way to get co!d performances is to make observations of a 
battery placed in the compartment of an eleztr:e vehicle while 
that electric vehicle is working in a climate approachng (°F. 


Vol! s. 
1°69 


Hours Discharge. 
ed by an hour's boost at twice normal rate after 
Note: Dotted lin? represent; 


Normal rat2 discharge, supplement 
first three hours. Ampere-hour efficizncy of boost — 967. 


completion of norma! discharge. 
ie Fic. 2. 


we 
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partially submerged in icy water that entered and partially 
filled the battery compartment, completely covering the whee's 


and train-lighting equipment. 


E.M.F.s is equal to the product of the frequency f of the cle- 

mentary E.M.F.s by v/d, where d is the greatest common . 

divisor of n and v, and the amplitude of the fundamental term. 

of the resulting E.M.F. is equal to the product of v ar.d the 


amplitude of the harmonic of the order v/d in the Fourier 
development of the elementary E.M.F.s. In his patent Mr. 
A. M. Taylor used the particular case in which n is equal to 1. 
Further, the pateat of Mr. A. M. Taylor is in regard to static 
frequency transformers, whereas my work is concerned with 
alternators (see * Annales des Postes et Télégraphes,” Juno, 
1913, ard " La Lumière Electrique," September 13, 1913). 
Based on the theorem above stated, I derived a new type of 
alternator applicable to the case of high frequencies, and I 
arrived at the conclusion that it is possible to construct a 
machine of this kind giving 100 kw. at a frequency of 100.000, 
Summarising, I would say that (1) the patent No. 8,853 of 
1911 is only concerned with static frequency transformers, axd 
(2) the principle applied by Mr. A. M. Taylor is only a particu-. , 
lar case known for some time past of the much more generzl ` 
theorem which I have established, and of which I have made -` 
an application in the construction of high-frequency. alter- 
nators.—I am, &c., : 
Pars. Jan. 2. 


0 1» 2 3 4 S5 
2 __ Hours Discharge. ` 
Normal rat? di:chargs, supplemented by an hour's boost at twic? normal rate after first 


fiv: hours. Ampere-hour efficiency of boost- 99",. Note: Dottod line represents 


completion of normal discharge. 
F.a. 3. 


If, however, a laboratory methcd be desired, the cells may be 
p:2ced in an ordinary wood box afier coming off charge, the 
box may be closed in a * commercial " manner mere'y end 
placed in a room, the temperature of which is artificially kept 
£s low us possible, preferably in the neighbourhood of 0°F., 
th 8 representing the lowest temperature generally experienced 
in te:-nperate climates. In onc case, the battery wou'd be dis- 
charged at norme! rate, through a resistance far removed and 
not affecting the temperature of the room, thus rep ‘esenting a 

vehicle performing its duties ; ard in the other case, left in the | TO THE EDITOR OF THE ELECTRICIAN. 2 
compartment idle, thus representing the vehicte’s standing SIR : I have, up to the present, refrained from openly eriti 
for-sevéral:hóurs." Results of. such experiments arc- rather | cising the actions of the B.E-A.M.A. whilst the question cf 3 
remarkable. " ^ A" General Conditions of Tender ? was still the subject of nego * 
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tiation between the various interests concerned, although very 
httle negotiation can be possible in view of the attitude adopted 


by the dignitaries at their palatial offices in Kingsway. Their 


latest action, however, is one which shows the Association up 
in an even worse degree than could be possibly imagined. 

My Council recently invited tenders for new plant; speci- 
fications were in the hands of the manufacturers by December 
15th, and the tenders were to be delivered by December 31st. 
The B.E.A.M.A. sought for an extension of seven days on 
account of Christmas hol'days (two days) intervening, but this 
not being acceded to, the Association took it into ther own 
hands, ard their members were not permitted to send in their 
tenders by the date specified. I have it on authority that a 
number of firms were prepared and desirous of send ng in their 
tender as requested, but the B.E.A.M.A. resolved not to allow 
this to be done, and that my Council must wait until January 
Tth. 

The humourous side of the matter has been the many varied 
excuses each firm has offered for not returning their tender, 
but none of them had the courage to state the proper reason, 
viz., their helpless individuality as members of the B.E.A.M.A. 

When we consider that the Association, through its members, 
are forcing upon the purchasers ‘‘ General Conditions of 
Tender " which individual members of the Association wou'd 
not accept in connection with contracts in which they were the 
purchasers, and are now ruling as to when tenders are to be re- 
turned, we shall soon be told what plant we can or cannot have ; 
perhaps we shall be ordered as to how much load we shall 
connect up and the price we are to charge for the same. 

What with the Cable Makers’ Association, the Tungsten 
Lamp Conference, the Minimum Prices for Meters and Motors, 
and last, but not least, the B.E.A.M.A., it seems as if the 
electrical industry has the worst monopolies of any, doing 
more to hinder the advancement of electricity in this country 
than political parties can ever do; in fact, we shall have to 
Jook to the latter to free us from the fetters of combination 
which eliminate competition and increase dividends at the 
expense of progress.—1 am, &c., F. W. PURSE, 

Carlisle, Jan. 5. City Electrical Engineer. 


INSURANCE OFFICE CONSULTATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: For some years past certain insurance companies have 
gradually extended what they call their “ engineering depart- 
ments," which means that they are encroaching still further 
upon work hitherto considered the special sphere of the pro- 
fessional engineer. Now, if these companies employed fully 
qualified engineers to carry out the work there would still be 
much to say against their practices, but there would be less to 
say. Itis a well-known fact, however, that they do not offer, 
speaking generally, sufficient monetary inducement to obtain 
good men. Further, properly qualified engineers will not take 
service alongside the clerks whom the insurance companies 
employ in their engineering departments. Young men, who 
have spent all their working lives at the desk, are pitchforked 
into thesurveyors' and engineering department and are sent out 
on inspecting work to value machinery, &c. The principal 
qualifications of these youngsters are bluff and cheek, for they 
have no engineering or electrical knowledge. Occasionally, 
one of them will feel so grossly ignorant of the duties that he 
attends a class at a polytechnic, with the desire of picking up 
a few scraps of information to enable him to bluff a little more 
successfully. It 18 such men as these that go to swell that 
great army of “ engineering imposters ” existing in this country. 
‘his army has grown to an alarming extent, chiefly because 
the engineering profession has not the legal protection which 
the legal and medical professions possess. 

I am acquainted with the following tvpical examples of 
the men whom the insurance companies dub *'electrical 
inspectors ” :— 

Individual No. 1 has the status of electrical resident inspector, and his 


duties comprise visiting owners of electric plant, advising them to have 
the same insured against breakdown, and fixing an inclusive premium 


which will cover Joss through stoppage, and so on. He admitted to a 


teacher of electrical engineering that he had no electrical knowledge, and 
when asked what the insurance covered he could not say. Amongst 
other details he was completely ignorant of what was meant by a '* burnt 
out armature coil," and had no knowledge of how such an accident could 
occur. 

Individual No. 2 is in the surveyors’ department of an insurance com. 
pany. His duties comprise the inspecting of clectrical installations, 
pointing out defects, and suggesting what must be done to remedy tho 
same. His electrical knowledge consists solely of a few hints gleaned 
from an elementary book on ** Wiring." After a motor starter had been 
described to him he said that he had always wondered what “ those 
things with little round pieces of brass across them were." “ Earthing " 
was a mystery to him, and he asked if he was correct in stating to a client 
that“ the ends of the pipe where the wire comes out should have bushes,” 

It is known in the electrical contracting business that hun- 
dreds of installations are passed bv such men as these when 
the installations do not comply with rules which have heen 
officially framed with the object of obtaining safety and so 
raising the status of electrical work in public estimation. 

But,in addition to electric lighting, many insurancecompanies 
also pretend to give advice regarding complete installations of 
motors in factories and works. Usually, when a firm or com- 
pany decides to go in for electric driving it is because they have 
been led up to this decision by discussing matters with engineers 
and reading articles written by engineers. Directly the in- 
surance company hears of the firm's intention their represen- 
tative says to the secretary of the company : '* We will advise 
you as to size and type of machinery to use, will specify and see 
the work carried out, &c.," and they will insure the whole 
installation at a lower premium than they would accept if the 
work were carried out by a professional eugineer. 

My indictment against insurance companies includes the 
following :—(1) They employ men who have little or no know- 
ledge of the theory and practice of engineering; (2) They 
either draw commissions from manufacturing firms, as well as 
from clients who purchase from such manufacturers, or wink 
at the practice on the part of their employees ; (3) they adver- 
tise in the most brazen manner;(4) they deliberately cast 
reflections upon professional engineers ; and (5) generally they 
do all those things which ordinary good manners, to say nothing 
of etiquette, forbid the professional engineer to do. — ^ 

Being “ corporations," the Councils of the engineering insti- 
tutions cannot get at them, and, moreover, truth to tell, the 
institutions which should have acted in defence of the pro- 
fession of engineering have been content to allow the members 
to look after themselves. Some of these institutions employ 
men as secretaries who are not engineers, and who, conse- 
quently, are not able to see things as they appear to the engi 
neer. 

. The question, therefore, is: How long is this scandal to 
continue ? and what can qualified engineers do to expose these 
practices and, perhaps, stop them ? One thing that occurs to 
me 1s that engineers as a body might deliberately boycott those 
insurance companies which run these bogus engineering de- 
partments. Most men are insured nowadays, and also insure 
their houses, furniture, &c. Why not have a black list of those 
insurance companies which are deliberately acting contrary 
to the interests of engineers ?—] am, &c., 

Kent, Dec. 31, 1913. TYKE. 


[We regret that owing to pressure on our spacc we are 
obliged to hold over some correspondence]. 


Electrically Operated *Points."— To save time at à busy - 
two-way tramway junction in Glasgow, an experiment wit 
an automatic point-shifter is being tried. The method 9 
operation 18 by means of a contactor connected to the overhea 
wire some 40 ft. away from the points. If the tram driver 
wishes to proceed straight on he has to take care that he passes 
the contactor without taking any power; as the contactor i3 
situated on a considerable gradient there is no difficulty about 
this. The points then remain in the normal position and the 
tram proceeds straight on. To turn off on the branch line the 
driver keeps his motors running when passing the contactor 


ae points are automatically changed over by the cot 
actor, 
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THE LATENT ELECTRICAL MARKET. 


The Britisher is always content to play the waiting game. 
It has paid him in the past and will probably continue to 
pay him in the future. The electrical Britisher is no excep- 
tion to this rule. For sheer inventiveness he is probably 
without peer, and the history of engineering development 
confirms this statement. But in matters commercial he 
does like to sit on the fence at every opportunitv. His 
natural modesty in making any bold advance along com- 
mercial lines will doubtless allow the British electrical man 
to watch with interested and possibly critical eyes the way 
in which the Society for Electrical Development will spend 
the £40,000 which it is raising among all the electrical 
interests in the United States. The amount in itself is 
enough to take away the breath, but it leaves one partly 
paralyzed when one considers that it is to be spent upon 
" pushing " the electric service. Our esteemed contem- 
porary the “ Electrical World," in a recent issue, gave the 
opinions of representative American electrical engineers 
upon the aims and objects of the society, and by way of 
introduction referred to the interesting fact that during the 
past decade '' the cost of construction and equipment has 
leapt from 100 million pounds up to 400 millions, and that 
80 millions will be needed during each of the next five vears 
to cope with the developmentsin prospect." Our contem- 
porary proceeds to point out that “in spite of this mar- 
vellous growth there is a well-grounded impression that out 
of the total number of buildings in the United States only a 
small percentage are wired for electricity. Thus the possi- 
bilities for new business are very great, and, when intensive 


cultivation of existing services is taken into consideration, 
the outlook is exceedingly bright." It is then pointed out 
that other American associations are at work collecting 
funds “ to enlighten the public on the uses of certain pro- 
ducts." We remarked in our last issue in this column that 
the time has not yet come for over-confidence, and the 
feeling that what has already been done can be shouted up 


as an attainment and a signal to cease fire. Recent figures 
show that the actual consumers of gas in the U.K. exceed 
the electricity consumers by 13 times. Our American 
friends now tell us that 80 per cent. of their premises are 
unwired, and that of the balance of 20 per cent. only a small 
proportion are making use of the full electric service. To 
increase this small proportion even to the size of the 20 per 
cent. of actual consumers our hustling Americans are 
raising an initial £40,000, a sum which will be mainly spent 
on publicity and propagandist work. Many commercial 
electrical men in this country would be proud to have charga 
of the spending of so large a sum upon advertising the ser- 
vice and could bring good results, but we shall probably have 
to wait some time yet before an amount worthy of the in- 
dustry and adequate for the object in view will be raised. 
In some measure a policy of waiting may not be without its 
advantages ; something may be gained from the experienco 
of other countries and other associations, some profit 
derived by observing and avoiding their mistakes. A 
British electrical development scheme, when it is formu- 
lated, will need to be essentially indigenous, if it is to appeal 
to the phlegmatic temperament of these islands. Probably 
it is our insularity which makcs us want something different, 
and, strange to say, the desire is tempered with the power 
to wait until that something comes along. But to the 
younger men in the industry, who like to be where there is 
movement and zeal, this waiting is a deadly dull business. 
And, in spite of the Industrial Committee and the Elec- 
tricity Supply Publicity business, the waiting period will, 
we fear, continue. | 


Electric Locomotives for New York & Hudson Railway.— 
The New York Central & Hudson River Railroad Co., ac- 
cording to * The Times" Engineering Supplement, has recently 
ordered. six additional passenger electric locomotives for ter- 
minal service. Early last year 10 of the most powerful type 
ever built, and weighing 100 tons each, were ordered from the 
General Electric Co. for the same service, and while the new 
machines, which will be built by the same company, are of the 
same type and construction, they are somewhat heavier, weigh- 
ing 110 tons, and owing to recent advances in locomotive design 
have a materially increased capacity for continuous service, 
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BUSINESS NOTICES. 


Instruments for Sale.—An advertiser has for sale some ammeters 
“in good condition. | 

Engineers’ Stores.—Mr. A. Joseph, metal merchant, Earl-street, 
' London-road, London, S.E., calls attention to the fact that he has 
; always large stocks of lead ingots for sale (the price to-day being £18 
^ per ton, delivered London) ; tinman's and plumber's solder in various 
grades; and coloured rags at 10s. and 15s. and white from 33s. to 45s. 
"yerewt. He also supplies solder made to any required analysis. 


i ' Patent Development.—The proprietor of patent No. 2,943 of 1908 
( relating to ' Improvements in Oscillation Receivers," desires t» 
| dispose of same or to grant licences thereunder. Applications to 
į Messrs. Cruikshank & Fairweather, Ltd., 65/66, Chanccry-lane, 
London, W.C. 

Winding-up Petition.—4 petition for the winding up of the Grindell- 
Matthews Wireless Telephone Synd. (Ltd.) presented by J. G. Pullen 
& Sons, 173, Bridge-street, Northampton) will be heard in the High 
Courts on Jan. 13. 


THEATER 
ELECTRICITY SUPPLY. 
TERT TAUM PATEAT ALLEE UIT 


E EXTENSIONS. 

Bedford.—Last week the Council considered the report of the 
E'ectzicit ; Committee on the tenders recently received for additional 
plan* at the electricity works and the accepted tendera are set out in 
another column. 

It will be remembered that it was originally intended to put in Diesel 
oil engine plant, but the L. G. Board refused their sanction to a loan and 
ultimately it was decided to put in an additional 1,000 kw. mixed pres- 
sure turbo-alternator, condensing plant, superheater, mechanical stoker 
end co handling plant at an estimated cost of £8,000. The L. G. Board 
h-.ve now sanctioned a loan to cover the cost of these extensions and have 
ellowed 17 years for the repayment of the loan for the turbo-alternatoz, 
17 vears for the boiler and 15 years for the coal-handling plant. 

In presenting the committee's report, the chairman of the electricity 
Committee (Ald. Kilpin) said that the tenders had been carefully con- 
sidered and the carrying out of the proposals would mean a saving on 
fuel of at least 15 per cent., or £1,000 a year on their present consumption, 
which would be more than sufficient to cover the interest and capital 
charges on the new loan. 

The report was adopted after some discussion. 

Dartford.—The Urban Council have approved amended plans for 
extending the generating station. | 
. Bublin.—In their annual report the Electricity Supply Committce 
refer to the continued growth of the clectricity undertaking, and 
owing to the steady increase in the demand in the old and new 
districts, they recommend the Council to apply to the L.G. Board 
for sanction to raise a further loan for extension, 

The ecditional 3,000 kw. generating set and boiler plant, sanctioned in 
1912, should have been completed by this month, but, owing to various 
celays the Committee do not expect that the new plant will be ready until 

well into the new year. Although over 900 new consumers were con- 
nected between the Ist January and the 30th November last, the Com- 
mittee are confident that they will be able to maintain a satisfactory 
supply to all consumers. With the new plant the capacity of the plant 
will be 9.000 kw., after providing for reserve. and the city electric?! 
engineer (Mr. M. Rucdle) is satisfied that even at the present rate cf 
growth, the Pigeon House plant will be sufficient to cope with all Cemancs 
up to 1910. and, under the proposed loan, no accitional plant is proviccd 
for with the exception of some extra pumping-house plant, t inks, pipe- 
work, &ec. The principal items of expenditure in. 1914-15 are in con- 
nection with short extensions, house services, meters, &ce., the cost of 
which, at the present rate of close on 1,000 new consumers each year, 
amounts to approximately £15,000 per annum. In addition, the in- 
creased Cemands in the old city area necessitate a considerable expendi- 
ture on supplemental cables, and also additions to the old sub-stations, 

To carry out the entire reconstruction of the Pigeon House switchboards 

further expenditure (estimated at £3,258) will be required, and the Com- 

mittee proposed to carry out this work during the year. The totel 
expenditure proposed at the Pigeon House amounts to £14,920. 

Lundee.— The Town Council has given Mr. Nairn, chaira: n of the 

- Electricity Committee, and Mr. H. Richardson. general manag. r of the 
electricity supply department, powers to purchase a 5,000 kw. turbo- 
alternator, either by repeat order or otherwise as they think fit. 

The results and reliability of the Willans & Robinson turbines were 
favourably commented on. but no definite instructions were given as to 

placing a repeat order, this being left entirely to the judgi.ent of Mr 
. Nairn and Mr. Richardson. l 

. Rotherham.—On Wednesday the Corporation decided to apply to 
. the L.C. Board for sanction to borrow £15,956 for extensions of the 
electricity supply undert iking. 

The borough electric 4l engineer (Mr. E. Cross) recently reported on the 
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progress of the undertaking. The works were opened in 1901, when 
87.174 units were sold, but in 1912-13 3,615,531 units were sold, and the 
estimate for.1913-14 is 5.000,000 units. Mr. Cross.thinks this rate of 
progress will be greatly accelerated owing to the increased popularity of 
electric driving and a considerable increase o1 the cost of coal recently. 
He had already received inquiries for about 1,000 H.P., and it would be 
impossible for the department to cope with this demand without in. 
creased plant. | 

Shipley.— An inquiry was held on Tuesday into the Council's appli- 
cation for sanction to borrow £27.000 for extensions of the electricity 
supply undertakings. | 

The clerk to the Council (Mr. I. Lindow) explained that since the under. 
taking was started in 1900 there had been a continuous growth in the 
cemand for current. The present plant was overloaded and difficulty 
was being experienced in giving an accquate pressure in the outlying 
pirts of the district. It was felt desirable to supply those parts with 
alternating current, leaving the present direct current for thé centre of 
the town. In several cases applications for electricity had had to be 
refused, and it was now intended to complete a ring main round the town. 

The electrical engineer (Mr. Redman) said that the total capacity of 
the works was 1,120 kw., but the effective capacity was only about 
1,000 kw. The maximum demand up to the end of November amounted 
to 910 kw. Four firms had mace application for a supply of 350 kw., 
onc firm asking for a guarantee of 250 H.P. per day of 24 hours. Other 
applications brought up the total requirements to 700 kw. The sanction 
of the Boord of Trace had been obtained for the laying of high-tension 
mains enc generating hizh-tension cur;en*. It was proposed to pat in 
(wo sub-stations in accition fo one alrecc y in existence. 


Stepney (London).—A further sum cf £10,000 is to ke taken up for 
the electricity undertaking and mains are to ke extended in three 
stzceta. 

Subject to the approval of the Bor) of Trice and the L.C.C., th? 
Council are to enter into an egreement with Shorecitch Council for giving 
c temporary bulk supply of current. Shorecitch Council requires this 
supply pending the report of the specizl Committee of the L.C.C. with 
respect to the subject of the supply of current in London as a wholc. 
The period of supply will be for a year certain from September next, 
with the option to Shorccitch Counvil to take such bulk supply for a 
second year. 

Wakefleld.— An unopposed Lceal Gozciamoent Boazd inquiry was 
held on Wednesday into the application of the Corporation for saa 
tion to borrow £13,009 for extensions to the electricit; works. 


Walsall.—On Monday the Electricity Committee will recommend 
the Council to purchase for £850 (subject to the sanction of the L.G. 
Board and Board of Trade) a piece of land in Green-lane, Birchills 
as a site for the proposed new generating station. 

Warringion.—The c!ectrical engineer (Mr. F. V. Le Mathias) has 
been instructed to report upon the provision of additional feeders. 

A Ceputation has been appointed to interview the L.G. Bord with 
reference to the losn for extensions of the electricity works. 

West Har(lepool.—On Tuesday the Corporation decided t3 apply 
for sanction to a furthcr loan of £3,000 for electric suppl, mains. &€ 


GENERAL. 


Battle.—-The Rural Council have authorized Hastings Cczporz*io 
to supply electricity to premises in Batt'o, | 

Birmingkam.—1te l!cctrie Supply Publicity Committee zm 
exhibiting “The Electze House " at Birmingham fron Ja. 12-16. 
the week of the Biemingham and Midland Institute con 0-221027 

This exhibit is substantially & replica of that shown with such pc 
sucecss at the recent Ives] Home Exhibition. The Corporation clee- 
tricity Cop ortment, who cre interested in this exhibit, ere to be co? 
Keotul ted upon their enterprise in. popul rising the uscs of lect 
aac, moxover, Birmingham is the first provin dsl city in which th» 
exhibit will be shown. 

CastleraFan (Ireland).—Thke Rural Ccuncil kave applied t9 tae 
L.G. Foard for an order to invest them with urban powers in regar 
to the eleetzic lignting of Virginia. 

Chorley.— The Electricity Commitice have instructed the Town 
Clerk to obtain clauses as to the purcha:c and the maximum price i 
be charged for electricity inserted in the p-oposed provisiora! ord or 
of the Lancashire Electric Power Co. 

Lorking.—"dmundscn’s Electricity Corpn. who are supplying 
clecte.city in Dorking. have asked the Council to support their appli- 
cation to the Board of ‘Trade for an ord, (under scc. 6 of tbe Electre 
Lighting Act, 1909) to give a supply cf elect icity in Westcott. 

Fastbouine.—-At tke mceting of the Ccrperaticn on Monday, the 
Forcugh dectrieal engincer (Mr. J. K. Lrydges) repovtod on = 
failure of the clect.icity supply on Dee. 20 and 22. 

Mr. Brygges stated that Loth occuree: ce: were caused by the break- 
Cown cf underground cables. The first. fa ilt developed. in the high 
tension ea le in Se'wyn-road, and the breakdown of the cable caus? 
the hiph-tension fuses protecting that section, whi h a'so fed Hampden 
Park and Willingdon, to blow, In acdit’on to the fu xs blowtig fuse 
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the South Wales Electrical Power Distribution Co, for a Provisional 


Electric Lighting Order for the district. | 
. Stainland.— The Yorkshire Electric Power Co. are promoting a Bill 
for powers to enable them to supply electric current for lighting (as 
well as power) in those districts at present without a supply. Stain- 
-land Council have, however, referred the question of opposing the 
Bill to a committee and are taking steps to get other Councils to tako 


up a similar attitude. | IL M 

Tavistock.--On Tuesday the Council resolved to limit the yer-' 
mission given to Messra. W. G. Heath & Co. to lay down under-: 
ground cables and to erect overhead wires in connection with the 
electric lighting scheme for Tavistock to 12 months from the time 


when permission was given. 

Tenby.—The Council will oppose Mr. J. H. Edwards’ a 
for a provisional electric lighting order. . - | 

Torquay.—The Council have applied for sanction to a loan of £500 
for the electric lighting of the Princess Gardens. 

In a report by the borough electrical engineer (Mr. C. W. Salt) it is 
stated that, priorto 1910, all prospective consumers in roads where mains. 
did not exist were asked to pay. in addition to the cost of current, 50 pcr 
cent. of the estimated cost of the main necessary to supply them. The 
consumer was also asked to pay the whole cost of the service connection 
‘with the exception of the first 3ft. Changes of policy had sine been: 
effected, and consumers were now allowed 30 ft. of free service, and, 
provided the immediate estimated revenue from the new main amounted- 
to 15 per cent. of its capital cost, no charge was mado for the main's 
extension. The greater expansion of business due to the eltercd policy. 
showed that the rate of progress from 1911 to date was over three timos. 
the rate of progress in the two previous vears. The question as to 
whether it would be good policy to reduce the basis on which new mains - 
woald be laid could only be decided by carefal examination of the pro- 
portion that existed between the rate of increase in their capital in. 
respect of new mains and on the increased revenue obtained therefrom. 
For the four years from 1909 to 1912 the general supply revenue had been 
practically a constant percentage of the mains capital, there being little 
variation either way from 24 per cent. At this figure the department: 
remained self-supporting, but any much more rapid increase of capital, 
unless bearing its proper proportion to revenue, would tend to produco 
such permanent charges as would necessitate raising the price of current. 
The average of 15 undertakings (including Devonport end Exeter) was 
34 per cent., and as Torquay was only showing 24 per cent. it would be. 
inex pedient to lay mains on a lower basis until the figure of 24 per cent. 


was maeriallv increased. l 
Warminster.—At the next mceting of the Rural Council a resolu- 
tion in favour of Mr. J. H. Edward's application for a provisional- 
electric lighting order will be moved by the chairman, the Rev. 


G. H. S. At ood. 


^ 


further back on the second fecders also blew, the consequence being that 
the lights were dull in Grove and Terminus-roads for a short period. 
These portions having been put right, another attempt was mado to 
re-fuse the section pillar at the Avenue, but, unfortunately, the fuse gear 
in that pillar broke down, blowing the fuse, thus extinguishing the lights 
in Terminus-road and interfering with the supply to Meads. Repairs 
were carried out as soon as possible and the supply re-instated. The 
whole staff were engaged all Saturday night and Sunday in endeavouring 
to locate the cause of Saturday night’s trouble, but apparently the fault 
had insulated itself. The supply was normal all Sunday, but on Monday 
at 5:15 p.m. the lights in the Upperton district again failed, owing to the 
fuses again blowing in the Avenue switch pillar. ‘Those fuses were 
replaced, but immediately blew to pieces, ana directly afterwards it was 
reported that the cable in Terminus-road had fused and blown up the 
pavement. The effect of that was that the whole supply of the town 
was fed to that point, and consequently many fuses were blown on thc 
healthy sections, and it was necessary to replace those before the supply 
could be restored in the business portions. The cable that failed was 
one of two main-feeding cables to Upperton and Meads, end unfortu- 
nately it destroyed the second sound cable, which was laid in the ground 
close to it; thus the whole of the supply to that portion of the town was 
cut off, and could not be made good until a temporary supply could be 
given through other cables, a task which naturally occupied a considerable 
time. By working continuously both dav and night the staff were able 
to repair both the faulty cables by the following afternoon. Althceugh 
the whole of the outside svstem had been thoroughly inspected during 
the previous week, it must be understocd that it was quite impossible 
to inspect end ascertain the concition of cables laid underground and out 
of sight, and which are alwavs subject to mechanical damage when 
openings in the pavements zrl roads ere made close to these cables, 
although as frr es can be asecrtained the cause of the breakdowns was 
not owing to damage from that cause. The cable was so badly burnt 
that the cause of the breakdown could not be ascribed other than to the 
possibility of the lead covering of the cable becoming punctured and 


admitting moisture to the insulation. 

Glasgow.—In a report on the progress of the municipal electricity 
undertaking. which attained its majority last year, the “ Glasgow 
Herald " states that since November. 1912. the increase in the de- 
mand for electrical energy, which was anticipated as a result of tlic 
annexation of the burghs of Govan and Partick. has been more than 


pplication 


realised. 
The units gencratcd went up from 54,000,000 in 1912 to 77,000,000 in 


1913, an increase of 42 per cent. The revenue increased from £276,659 
to £345,749, while the average price per unit fell from 1-487. per unit to 
1-287d. per unit. The outstanding feature was the continucd growth 
in the supply of electricity for power. Of the total units generated 
41,000,000 were used for power and industrial purposes. There were 
now 27,848 consumers, and of these 3,888 consumers use electrical energy 
for driving, the total horse- power of motors applied for being 59,144 HP. 
During the year £134.000 was expended on extensions to works and mains. 
Orders were placed for two 6,000 kw. turbo-alternators, with the neces- 
rary boilers and concensing plant. Four new sub-stations were equipped. 
The Electricity Committce have modified the charges by reducing the 
number of hours’ use of the maximum demand quantity from 650 to 600 
hours per annum, and the special heating rate to Comestic consumers 
from ld. to 3d. per unit. Large power users are charged a fixed rate per 
kilowatt per annum, plus e small running charge. The use of clectricity 
for cooking, heating and other Comestic purposes continues to show s.:tis- 
factory progress, which has heen eccelerated by the considersble im- 
provements mace on raciators, vacuum cleaners, electric ovens, &c. 
Some 1,300 consumers uscd over 500.000 units for heating and cooking 
Curing 1913. It is proposed to erect a ncw generating station in the 
Dalmarnock-rozd et a cost of £250,000. 

Halifax.—in future the charges for clectrie current will be 4d. pez 
unit for lighting up to 1.2JJ) units per quarter, and 24d. per unit for 
all current over 1,200 units per quarter, with a discount of 5 por cent. 


cn all accounts paid witLin the prescribed time. 


: Hove. —TEe Corporation have now agrced with the Hove Electric 
Lighting Co. as to the price to be paid for the company’s electricity 
undertaking. and it is reported that the figure is between £175.000 
and £176,000. 

In the report of the consulting engineers (Messrs. Handeock & Dykes) 
which was Crewn up in May, 1912, the total capital expenditure of the 
company was stated to be £174.998, and in local circles it is thought th t supply cun e aran to COP Eon - 
the sum actually fixed fcr the purchase is fair end equitable. Tt is, how The ITE reported (hat the cost wound pe anon £25 per annum, but It 
ever, understood that a further sum of £20,000 or £25.000 will be raised | Y2 Hd i pon es MH ae id d sa a nos 
for extensions of the plant. including the cccition of Dicecl driven sets | 6X6 meeting of the Sanitary Committee, when the engineer would have 
cf 600 kw. sent in his resort. : 


It is also rerorted that, in regard to the future conduct of the busines’, TRACTION NOTES 
e 


private negotiations are now procecding with the object of relieving the 
TRAMWAYS AND LIGHT RAILWAYS. s 


C»cncil of the responsibility of working the unccrtaking. 
Manchester. —Cn Wednesday the Council approved the Pill for 
'" pav-as-vou-enter ` tramcars have 
cd the use of 


- 


LIGHTING NOTES. 
 Belfast.—Tl:c Corporation have decided to adopt e'cctzie lighting 
in Lower North street. 


the ennual cost being £8 per lamp. The gas company quoted for seven, 
high-pressure gas lamps of 1,500 c.p. cach at £10 per lamp per annum. ` 
Bournerrouth.—1t has kcen decided to adopt electric lighting for 
the undercliff drive along the sea front. 
Maidstone.—Last week the Council authorised the su'stitution . 
of electric lamps for five gas lanps in Buckland-road. 


POWER AND HEATING NOTES. 


Sewage Fumping.—The Path Electsic Tramways (Ltd.) offer to 
suppl v electric current to the proposed pumping station at Batheaston , 
at 2d. per unit, but the Rural Council will bear the cost of the service. 

Current will bs taken from the trolley wire at 500 volts; the supply 
will be continuous from 5 a.m. until 12 a.m. at night, but in the event of 
the pump being required during the night, in case of storm water, the 


* 


Aberdeen.-—Six additional 
heen ordered and the Board of ‘Trade have sanction 
front exits for the cars. 

Accrington.-- Tenders are to Leinvited for three additional single- 
|! deck and two double-deck cars, of tke radial truck type, and applica- . 

tion is to be made to the Hoard of Trade for sanction to borrow £1,600, 


the purchase cf tke undertaking of the Trafford Power & Licht 
Supply (Ltd.) and for the construction of additional tramways, &c. 

; Monmouth.—On Tuesday the Council rejected a motion to sell the 
electricity undertaking. and subrc quently the Council agrved to app'y 
to the L.G. Board for sanction to a loan for new cables. 

Penybont.—The Rural Council have assented to the application of 


It is proposed to erect seven centrally hung arc lamps of 1,600 c.p. cach, 
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Leeds.—On Wednesday the Corporation approved the Bill for 
additional tramway powers, &c. 
` On the presentation of the Tramway Committee's report, Mr. J. Black- 
burn objected to a proposal that four members of the Committee should 
visit a few towns to see the designs of tramway shelters. 
On a division, 19 voted for and 19 against the proposal, and so the 
am.enc ment was, therefore, not carried. 


Light Railways.—The Swansea Corporation Light Railways 
(Extensions) Order has been submitted to the Board of Trade for 
confirmation. Objections to the Secretary, Railway Department, 
Board of Trade, by Jan. 27. 


Newcastle-on-Tyne.—At a towns meeting on Monday the Corpora- 
tion Bill, which confers udditional tramway powers, &c., upon the 
Corporation, was approved. 


Northampton.—The Tramways Committee have approved the 
general manager's designs of new cars, with covered tops and vesti- 
bules, and tenders are to be obtained for these and also for the 
generators, battery and other plant, and for the erection of the car 
shed. 


Nottingham. The Tramways Committee propose to proceed at 
once with the extension of the tramways along the Derby-road to 
tte Bridge near the entrance of Wollaton Park. 

On the Ist inst. the Nottingham and Ripley tramway extension 
was opened for traffic. | 

The extension connects with the Corporation system at the old ter- 
minus at Basford, and runs thence through Cinderhill, Kimberley, East- 
wood, Langley Mill, and Heanor to Ripley, a distance of 14 miles. 

The Tramway Committee of Nottingham City Council have instructed 
the City Engineer to proceed with the extension of the Corporation tram- 
ways to Carlton, and along Manstield-road to a point near the Great 
Northern Railway station at Daybrook. 


Salford.—The Tramways Committee have inspected a new single 
truck tramcar fitted with vestibule ends and have decided to run 
same for a month. 


South Shields.—In consequence of the report of the tramways 
manager (Mr. W. T. Robson), the Tramways Committee recommend 
the Council not to construct a riverside tramway route from Temple 
Town to the Mill Dam. 


' Trailer Cars.—The Board of Trade have authorised the use of 
trailer cars on the York tramways. 

Trailers may be uscd for workpeople's traffic between 5:30 a.m. and 
8a.m.; for dinner hour traffic from 11:30 a.m. to 2 p.m.; and also 
between 4:30 p.m. and 6 p.m. 


RAIL-LESS, &c. 
Birmingham.—On Tuesday the City Council decided, subject to 
obtaining the necessary Parliamentary powers, to acquire the in- 


terests within the city of the Birmingham & Midland Motor Omnibus 
Co. and its allied companies. 

It was reported that the price to be paid to the company was about 

,000. 

d petition, signed by nearly 6.000 persons, in favour of an all-night 
tramcar service was referred to the Tramwavs Committee. 

In moving the adoption of the Committee's report the chairman (Mr. 
Barrow) $aid that they had had before them the important question of 
reduced fares and an extension of the time during which workmen's 
tickets were issued, and they had come to the conclusion it would be very 
much better to defer consideration of the matter until the accounts for 
the current year were brought before the Council. With regard to the 
Acock's Green route, he pointed out that the committee had made prac- 
lically all the arrangements for widening Warwick-road out to Acock's 
Green, and it seemed absurd that they should now be requested not to 
construct tramways on that route. 

After discussion the minutes were approved. 

" Bournemouth.—The Corporation have decided to oppose the bill 
for powers to establish a system of electrically-propelled trolley 
cars in the Charminster-road district. The Council, however, 
propose to obtain sanction to borrow £4,000 for running motor- 
omnibuses along several routes in the borough. 

Leeds. — Burley-in-Wharfedale Urban Council have decided to 
oppose the clauses of the Leeds Corporation Bill for power to extend 
their tramway service by means of trackless cars from the present 
terminus at Guiseley to the centre of Burley. 


Municipal Motor Vehicles.—1t is announced that Westminster City 
Council, which was one of the earliest of the Corporations to adopt 
motor in [lace of horse traction fo? municipal purposes, has decided 
that as the few horses it now owns fall out of service they shall be 
replaced by motor vehicles. 

At present the Council owns 20 motor wagons and four are on order. 
The motor can do the work of refuse collection and removal and street 
watering at a cost far below that of the horsed vehicle. The cost per ton 
by motor wagon is 2s, 9d., aga‘nst 3s. 10d. by horsed vehicle. 


. TELEGRAPH AND TELEPHONE NOTES. 


London Telephone Service.—Three new exchanges in tke London 


“area are under construction, and each is to have an ultimate capacity 


of 10,000 lines. 

The Museum exchange will be comp'eted at an early date, but the 
other two (the Charterhouse and Tower exchanges), which will replace 
the existing Bank exchange, will not be ready until 1913. 

It has also been decided to purchase a portion of the Inns of Court 
Hotel for the erection of another telephone exchange. 

Municipal Telephony.—At a special meeting of Hull City Council 
on Monday it was decided to approve the recommendation of the 
Telephones Committee to purchase from the Post Office the National 
Telephone Co.'s plant in the Hull area for £192,423, and to apply for a 
licence for 21 years (from Jan. 1, 1912). 

The Corporation tcle phone system was started in 1904, and an unlimited 
service was given to business firms for £6. 6s. per annum, and to 
private houses for £5 per annum. Under the new scheme the Committee 
propose to increase the rates from £6. 6s. to £8 and from £5 to £5. 10s. 
respectively, and they estimate a gross profit on 12,000 stations of £24.000 
per annum, or a net profit of £5,330, after allowing £1,390 for the pension 
fund, 6 per cent. on the present rate and capital, and 7 per cent. on the 
purchase moncy of the Post Office plant. 

The Mayor (Mr. J. H. HAncREAvES) presided, and at the outset com- 
munications were read from the Chamber of Commerce and Shipping, 
the East Hull Ratepayers’ Association, the Hull Fishing Vessel Owners’ 
Association, and the Chairman of the Pacific Exchange in favour of the 
purchase. 

Ald. Brown, chairman of the Telephones Committee, moved the 
adoption of the recommendation. He said that in 1902 the Government 
offercd the Corporation a 25 years’ licence, which would have expired in 
1927, and by agreement with the National Company, whose licence 
expired in 1911, their licence would have been extended to a like period. 
The Corporation did not desire to obtain a licence for the longer period 
because they would have created a goodwill for 16 years for the National 
Company. They took a licence until 1911, and asked the Government 
if they would be willing to renew it at that date. The Government could 
make no definite promise, but it was practically a promise which a suc- 
ceeding Government had honourably fulfilled. By next March the Cor- 
poration would have in repaid capital paid into the bank £11,130, they 
would have in temporary sinking fund £5,601, and in their own reserve 
fund £11,867, a total of £28,688, after trading for nine years and meeting 
all up-keeping charges out of revenue. ‘The Corporation could admini- 
ster ard control a service like that at a very much less cost than it could 
be done from London. For business premises the Post Office gave 13 
calls a day for £15. 12s., and 25 calls daily for £21. 8s. The Corporation 
proposed to give an unlimited service for £8. For private houses the 
Post Office offered two calls a day for £6 per annum, and five calls per day 
for £11, while the Corporation offered an unlimited service for £5. 10s. 
The Committee had been closely studying the automatic switchboard 
system for some time, and in five years, when it was ex pected the present 
switchboard would be full, the advisability of adopting the automatic 
system could be decided in Hull. He said that 90 per cent. of the wires 
in Hull were underground, and with regard to the statement that t 
Postmaster-General intended to spend £10,000,000 in three years on 
telephone development, he pointed out that to raise other towns to the 
position of Hull with one telephone for every 26 of the population would 
need en immediate expenditure of £20,000,000. The Committee had no 
hesitation in recommending the Council to accept the offer to retain local 
control of the telephones, which would be as carefully administered in 
the future as in the past. 

Mr. Fussry opposed the purchase, and argued that the Corporation 
would soon be met with enormous demands. His own opinion was that 
the Hull svstem would have to be scrapped before long. He suggested 
that a town's meeting should be called. 

Mr. W. C, Dawson favoured the purchase, and his only doubt was pe 
the telephone rates were not high enough, because he considered it © 
more importance to have an eflicient svstem than merely a cheap one. 
He would like to know if the names of the Hull subscribers would appear 
in the telephone directories of the North of England. 

Other members, including Ald. LARARD and Ald. FELpMaAN, having 
spoken, Ald. Brown replied, and said that the Hull subscribers would 
appear in the telephone directories of the North of England. They Were 
to have a monopoly, and they could charge whatever they considere 
reasonable in order to cover the cost. Any levy on the rates could only 
be the result of bad management. The Telephone Committee had in the 
past mace a profit in the face of fierce opposition; with a mono poly the 
profit-making would be casier. What they wanted was a cheap service, 
and if the protits were large the rates could be lowered. The plant of the 
Hull system was worth more now than when it was laid down. There 
were underground tons of copper and lead, and copper was much more 
valuable now than it was when they purchased it. 

En a division the recommendation to purchase was carried by 42 
o 12. 


Radio-telegraph Notes.—New Zealand has now joined [the 
coantries which forbid passenger vessels to leave their ports without 
wireless telegraph apparatus, On and after Jan. 10 passenger 
vessels registered in the Dominion and engaged in foreign or inter” 
Colonial trade must be equipped with wireless apparatue with a 100 
niles range, 
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Canadian Power Export.—The ‘‘ Canadian Gazette " reports that 
seven of the 10 hydro-electric companies operating under Dominion 
charter generated 191,986 H.P. during the last fiscal year, and of 
this amount 101,423 H.P. was exported to the United States, while 


90,462 H.P. was used in Canada. 


The points of export are Fort Frances, Niagara Falls, Aroostook Falls, 

The chief exporting companies are 
the Canadian Niagara Power Co., which sold 49,850 H.P. in the United 
States, against 1,682 H.P. used in Canada, and the Ontario Power Co., 


New Brunswick and Vancouver. 


which exported 38,912 H.P., against 43,503 H.P. used in Canada. 


India.—‘‘ Indian Engineering " says an automatic telephone ex 
change is being equipped at Simla, and should be in working 'order 


by Feb. 1. 


New Zealand.—The Imperial Trade Correspondent at Auckland 
reports that Whangarei Council has decided to take a poll of the 
ratepayers for permission to raise loans of £38,000 for an auxiliary 


water and £13,000 for an electricity supply scheme. 


South Africa.—The “ British and South African Export Gazette ” 
says Prince Albert Municipality is to spend £10,000 in the construc- 
tiun of atown hall, anelectric light installation and general improve- 


menta. 


Boksburg (Transvaal) Municipality propose to spend £100,000 on a 


Town Hall, tramway, electric light and water su pply extensions, &c. 


Capetown Municipality have sanctioned the bulk of the scheme for 
extensions of the electric light undertaking, which will involve borrowing 


£100,000. 


. The Municipality of Ficksburg (Orange Free State) has sanctioned the 


expenditure of £8,000 on electric lighting. 


The report of the borough electrical engineer of Durban (Mr. John 
Roberts) for the year ended July 31, 1913, states that the number ofelcc- 
tric light consumers increased from 5,223 to 5,756, power consumers from 
308 to 353 and street lamps from 2,292 to 2,540. Units sold were 
13,752,984 (compared with 9,023,699), the increase being largely due to the 
Government supply 3,567,386, against 553,013 (for two months) in previ- 
The increase in units sold to private consumers for power was 
72 per cent. and for other purposes 20 per cent. "The average price from 
private consumers for lighting was 4-7d. and for power 1-13d. (against 
]-55d.) At the beginning of the year the price of current for tramways 
d. to 1d. and at that price there was a profit of £1,421. 
The basis price of the government supply is 2d., subject to revision when 
the demand exceeds 5,000,000 units per annum. Consumers have the 
option of taking current for lighting and other purposes at a minimum 
charge varying from 14s. 6d. to 25s. per month, according to the rateable 

Those who have installed electric 
appliances “ to do the whole of their culinary work " (it is reported) are 
completely satisfied. The council have not yet exercised their right to 
supply electric stoves on the monthly instalment system, one reason 
being that the local electrical contractors have not been able to meet the 
demands, and Mr. Roberts thinks no harm will be done if caution is exer- 
cised until it is sure that appliances will stand the severe conditions im- 
posed upon them by careless users, and he also says the home manufac- 
turer does not appear to have seriously tackled the problem of heating 
water electrically. Mr. Roberts thinks the Council would be well advised 
to follow the suggestion made by the chairman of the committee, that an 
independent expert be secured to give information on the question 
whether the present plant is worth the amount at which it stands in the 
books, and also to advise as to allowances for depreciation and renewals, 
as to whether it is possible to improve the power station and to give any 


ous year. 


was reduced from ] 


value of their houses, and 1d. per unit. 


other information which may be considered advantageous to the corpora. 
tion. 
purpose if possible. Revenue was £94,973 (compared with £78,895) and 
net profit, after meeting capital charges, renewals fund contribution 
(£10,380), and borough fund contribution (£134,56), was £11,232 (£0.584). 
Working cost per unit sold was 0-74d. and total cost including interest, 
renewals and sinking fund 1-23d., or including also borough fund contri- 
bution 1-47d. against 1-67d. received. 

. Graaff-Reinet Council will shortly be giving out contracts for machi. 
nery, &c., for their electric lighting scheme. 

Heidelberg (Transvaal) Municipality will shortly invite tenders for 
plant for their electricity supply scheme. 

Pietersburg (Transvaal) are about to purchase material for their elec- 
tric eupply undertaking. 

The " African World “ says in regard to the scheme for the erection of 
electro-chemical works at Tweefontein, that the plans of the station have 
been prepared by Messrs. Harper Bros. & Co., and that the station will 
be adjacent to the Tweefontein Colliery and will be designed for the pro- 
duction of suphlate of ammonia, sulphuric acid and such by-products 
as benzol, tar and creosote. The chemical plant will consist of Mond 
gas producers (capable of dealing with 400,000 tons of coal a year). The 
capacity of the gas producer and turbo-generator sets will be 15,000 kw. 
and the chemical plant will be capable of producing 22,000 tons of sul- 
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He advocates that the services of Mr. Ch. Merz be secured for this 


phate of ammonia and 10,000 tons of tar and tar distillates per annum. 
It is proposed to erect an 80,000-volt transmission line 50 miles in length 
to link up the Twecfontein station with the big supply stations at the 
Rand Mines and the Vaal River. Transmission will be at 80,000 volts. 


South African Engineering.—The third annual dinner of the South 
African Institute of Electrical Engineers was held at Johannesburg 
on the 12th ult., Mr. Bernard Price (vice-president) being in the 
chair, and among those present were the Governor-General (Lord 
Gladstone), the Hon. E. S. Malan (Minister for Mines and Indus- 
tries), the Mayor of Johannesburg (Mr. Norman Anstey), Prof. W. 
Buchanan (vice-president), Mr. W. Calder (president of the S.A. 
Institute of Engineers), Dr. C. S. Corstophine, Messrs. C. W. R. 
Campbell (past president), J. Hubert Davies, S. Evans, S. MacChes- 


ney, W. J. Clarkson (secretary), &c. e 
After the toast of the King had been honoured, the Chairman 
proposed that of the Governor-General. T 
In responding, Viscount GLADSTONE said that they all knew that it 
was the electrical engineers who governed them and all their dornestic 
conveniences, a8 well as, perhaps, other important matters in the country. 
An unfortunate act passed in 1882 which pretty well throttled the elec- 
trical industries in England for some years. It was a well meant Act, but 
it had the unfortunate effect of discouraging enterprise and electrical 
undertakings, and he thought it was due to that that England perhaps 
lost ground compared with some foreign countries in the introduction 
of electrical machinery, and in, perhaps, applied electrical science ; but 
at the same time they had made up a lot of lost ground, and he did not 
think, even in that particular branch of trade, England was now to be 
despised. Anyhow, he would stand up for the enterprise and the com- 
mercial, manufacturing and scientific position of England. He was 
proud to know that in that particular branch in Johannesburg they were 
second to nonc in electrical engineering, taking the whole world over. 
The Hon. F. 8. Manan, Minister of Mines and Education, in proposing 
“ Engineering in South Africa," congratulated the members of the 
Institute on the success it had achieved in the short time of its existence. 
He thought that in a young country like theirs the possibilities for 
engineering were indeed great. 
which the engineer had a higher scope for his energies and his talents than 
in South Africa. He referred to marine and railway engincering, spoko 
of the possibilities for the engincer in respect of irrigation works. Taking 
a larger view than that of electrical engineering on the Witwatersrand. 
Mr. Malan said that they sometimes forgot that they were advancing 
in South Africa. It had been said, and to a certain extent it had been 
rightly said, that they in South Africa had neglected the technical part 
of the training and development of their people, but that reproach-was 
very fast disappearing. They had in full working order in South Africa 
two schools for the training of engineers—the School of Civil, Mecha- 


nical and Electrical Engineering in connection with the South African’ 


College at Capetown, and the School of Mines and Technology in Johan- 
nesburg. The mining industry deserved credit for the way in which it 
helped young South Africans who had completed their studies at the 
schools of engineering. He hoped that the mining industry would 
continue to give that practical illustration of thcir desire to assist the 
Government in connection with the training of young South Africans 
for technical departments. He dealt at some length with labour legisla- 
tion and allied subjects in connection with mining. i 

In replying, Dr. CORSTORPHINE spoke of the work electrical engineers 
had done in South Africa, and more particularly on the Rand. 

Col. DALRYMPLE, who proposed “ The South African Institute of 
Electrical Engineers,” said that the object of all great industries nowa- 
days was to centralise their prime movers for the distribution of power, 
and that that policy was one which had been extensively carried out on 
those fields, thanks to the electrical engineers. 20 years ago working 
costs on the Rand were about 35s. per ton, and they had been reduced by 
nearly 50 per cent, mainly owing to the engineers and leaders of those 
fields, among whom the engineers of their society formed a very large 
proportion. l 

The toast was responded to by the CHAIRMAN, who traced the progress 
of electrical engineering on the Witwatersrand, and said that engineers 
took a deep interest in the training of the South African youth. It was 
for young South Africans to avail themselves of the opportunities given. 


MISCELLANEOUS NOTES. 


Customs Decisions.—The British Chaniber of Commerce (Paris) 
state that they have obtained some mitigation of the unfavourable 
classification of dynamometers under the French Tariff. The Cus- 
toms have now decided that instruments of precision and their parts, 
entirely in iron or steel, with or without accessories, in common 
metal, but not nickelled, gilt or silvered, shall pay under No. 634 ter, 
fourth paragraph, fr. 100 per 100 kilos, British origin. Hitherto up 
to 5 per cent. copper parts has been considered as an accessory. 


Government Publications.—Government publications during th 
past weck include the following :— l 

List of Candidates who passed the Examinations in Science and 
Technology, 1913 (11d.); Coal Mines Act, 1911: Regulations and 
Orders, 1913 edition (3s. 4d.): Mines and Quarries: General Report, 
with Statistics for 1912, Part IJI., Output (1s. 9d.); Western Valleys 


e 


He did not know of any country in 
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(Mon.) Rail-less Electric Traction Act, 1913 (3s. 11d.); Trade Union 
Act: Rules, 1913, No. 1.274 (1$d.); Morley Corporation Act, 1913 
(63. 5d.); Wigan Corporation Tramways Regulations, No. 1,291 (11d.) ; 
Ditto, No. 1,292 (11d.): National Insurance: Regulations for Employ- 
ment uncer Locel and Public Authorities Orcer, 1930, No. 1,290 (11d.). 


Inquest.— An inquest was held at Foleshill last week on Gecrge 
Oliver Rend!e, assistant electrician at Exhall Colliery, who was 
k l'ed in the mine cn Dec. 22. 

It appeared that en electric cable in the mine was being repair d, ard 
ceceascd wes at work upon it. The current was turned on and cececsed 
1eccivcd a fatel shock. 

WitLiAM Foster, chief electrician et the colliery, said deceased wes 
not certificated, but was likely to have becn shortly. He gave Rendle 
instructions ahout doing the work in question. 

HENRY Gorce, haulage chargeman at the colliery, said he knew that 
the c»ble wes being shifted and that current was not to be turned on until 
tke signa! was given. Hethought he put the cable handle from off tc on. 

GEo. Forn said he began work at 4:30. He heard some ringing and 
then 20, and then he turned on the current. He forgot he ought to have 
received the signal 9 as well as 20, and did not know that anything was 
wrong for two or three minutes, when he got a signal to turn the current 
off. He hed never had any signalling instruction from the assistant 
electricians of the mine, but got what knowledge he had from other boys 
emplovycd on the work. 

t OLIVER Orton, chief urderwork clectrician, said that if he knew the 
cable was under repair he should take off the handle and put it in his 
pocket, but he could not say that was always done. He regarded it es 
the duty of the repair men to see that was done, 

The Coroncr (Dr. IriFFE) said it was evident some new and safer 
method! of signalling in mines was necessary than obtained in this case, 
end he invited the management to devise measures of precaution. 

The jury roturned a verdict of accidental death, and expressed. the 
opinion that the boy witnesses were not properly instructed in their 
duties, and were not proper persons to leave in charge of such an im- 
portant: switch. They recorded that instructions should be given to 
electricians that the handle should be taken out of the switch on all cases 
where repairs were taking place. 


| Portsmouth Dockyard Fire.—-The inquest on the two signalmen 
(€. E. Pook and A. C. Steward), who lost their lives in the destruction 
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Curface Condensing Flant. 
^. BnRarroBD Corporation invite tenders for the supply and 
.. e;:ection of Surface Condensing Plant required for use in con- 
junction with a 5,000 kw. live steam turbo-generator. Copies 
' of specification, &c., may ke obtained from Mr. Thos. Roles. city 
electrical engineer and manager. Tendes to the Town clerk 
o (Mr. Fredk. Stevens), Town Hall, Bradford, by 10 a.m. Thursday, 
Jan. 22. See also an advertisement. 


' 
- 


Electrical and General Siores. 
T! e Council of the Metropolitan Borough of St. MARYLEBONE 


. invite tenders for the Supply of Materials from April 1 next, 
‘including Timker. Weed "Troughing.. Meter. Boards, Casings, 

&c, ; Underground Cables, House Cables Flexible Cords. Rubber 

TI Goods, Box Compound and Insulating Material, Tools and Iron- 
mongery, &e. Tenders on printed forms. w hich, together with 

further particulars, may le obtained at 18-29, York-place, 
. Baker-etreet, W.. must be sent by noon of Wednesday. Feb, 11, 
‘to the town clerk, Mr. J. Wilson, Town Hall, Marylebone-la: e. 
Oxford-street, W. See an advertisement, 


Cables. 
Berrast Harbour Commissioners invite tenders for the supply 
and delivery of Electrical Cables aecording to specification which 
mav Le obtained from the harbour engineer, Mr. W. Redfern 
Kelly, MLLCLE.. Tenders addressed to the secretary. Mr. W. A. 
Curre. must be delivered at the Harbour Offices. Belfast, by 

, 28theinst. See an advertise nt. 


r Cable. ; | 
ME Tenders are invited for the supply of 5 tons 16 cwt. Bare 
Hard-drawn Copper Cable to the City of MELBOURNE (Aus- 
tralia). Specifications, conditions and form of tender, &c., 
from the Agents for the City Council, Messrs. Mcllwraith, 
'" MeEacharn & Co. Ppty. (Ltd), Billiter-square Buildings, Lon- 
don, E.C., to whom tenders by noon Wednesday, Jan. 21. See 

s . gn adrertisement.. ' PS 
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TENDERS INVITED. 
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by fire of the semaphore signal station, Portsmouth Dockyard, on 
Dec. 28, was concluded on Wednesday. 

At first the cause of the fire was stated to have been cefective electric 
light wires, and several witnesses were called on this. 

Mr. A. G. Hiscock, mains engineer of the Portsmouth Corporation 
electricity supply department, said he had made an examination of tho 
electrical fittings of the burnt building so far as they remained, and he 
Cescribed the system of supply of electrical current for the semaphore and 
the two stores. The fact that the fuses controlling the supplies of the 
northern ard southern portions of the building remained intact clearly 
showed that there was no current on zt the timc of the fire. The only 
fuse blown was that controlling the semaphore supply, which was prob- 
ably brought about by the fire short-circuiting the wires. In witness's 
op:nicn the electrical system had nothing whatever to do with the fire. 

The other evidence also negatived the suggestion that clectricity was 
the cause of the fire. 

Werks of Reference.—Thkc most deservedly popular work of 
reference is '* Whitakers Almanack.’ It contains such a mass of 
accurate and carefully edited information on such a varicty of topics 
that it has become indispensable to every onc who takes any interest 
in current affairs. Among the new feature: of the new (1914) 
edition, which is published by Messrs. J. Whitaker & Sons (Ltd.), 12, 
Warwick-lane, London, E.C, are articles on the great trading 
nations, the Health Insurance Commission, weights and measure; 
(extended), education systems, science and invceation in 1913, cable 
and wireless telezgravhy, labour unrest, co-operation, acronauties, 
&c. Inaddition, the whole of the old familiir features of the book, 
which runs to 994 pages, have been carefully revised and brought up 
to date, making the book a wonderfully good iavestment at the pub- 
lished price of 2s. 6d. There is, however, a paper cover edition 
(583 pages) at Is. 

Whitaker's © Peerage, Baronetage, Knightage and Companionage ^ 
for the year 1914, which is published by the same firm, is à very 
interesting and uscful compilation. The pre:eat is the 18th edition 
of the work, extends to nearly 900 pages, and is published at 5s. The 
information, which is givea in alphabetical order, has beca carefully 
compiled, and should prove useful to those who have correspondeace 
or business or cther rc'ations with titled persons. 


House Cut-out Boxes, &c. 

Tenders are invited for the supply of House Cut-out Foxes 
and Replacement Wedges to the City of MELBOURNE (Aus 
tralia). Copy of specification, conditions and forms of tende-. 
&c.. from the Agents for the City Council, Mess. Mellwraità. 
MeKachara & Co. Ppty. (Ltd), Billitez-squaze Buildings, Lon- 
don, E.C., to whom teaders by noon Saturday, Jan. 24. Se: 
an advertisement. 


Telegraph and Telephone Material. 

Tenders are invited by the COMMON WEALTH OF AUSTBALIA for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications. &c.. from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are giten 
in an advertisement. 


La rps. 

The Guardians of the Parish of KENsixaTON (London) invite 
tenders for the supply of electric Lamps to their Infirmary, 
Marices-road. W.. for 12 months from April 1. Forms of tender, 
&c., from the Clerk to the Guardians. Mr. W. R. Stephens. 
Tenders must be delivered by 3 p.m. Thursday, Jan. 99, See 
also an advertisement. : 


Electricity Supply. 

The authorities of the Parish of St. HELIER, Jersey. invite 
tenders for the exclusive concession for the supply of Electrical 
nergy. Conditions, &c.. from the Mayor, Town Hall, Jersey. , 
Nee also an ederlisement, 

The Deputy Postmaster-General, MELBOURNE (Victoria), will 
receive tenders until 3 p.m. Jan. 27 for supply of 17 Switch- 
boards and Accessories, Specifications, &e., from the Deputy — 
Postinaster-General, Melbourne. 


t 


Water-Tube Boilers, Superheaters and Stokers. | 
WOLVERHAMPTON Corporation require tenlers. by noon: 

Jan, 19 for supply and erection of two Water-tube Boilers, with - 
Superheaters and Mechanical Stokers. VOIE 
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Generating and Sub-station Plant. 
Ipswicn Corporation invite tenders for the supply of three- 


phase 300 kv.a. 3,300-volt Alternato;, to couple to existing 
engine ; Rotary Converter with Transformer, a.c. booster and 
c.c. Exciter, to give 312 k.v.a. from c.c. to a.c. ; Automatic 
Voltage Regulator and Booster and Cable Connections; three 


50 k.v.a. three-phase Transformers for Sub-stations; h.t. 
three-phase Main Switchboard for power station, h.t. and Lt. 


Switchgear for Sub-stations, and two Motor o¢ Rotary Con- 
verters each 250 kw. Copies of specification, general condi- 
tions, &c., may be obtained from the chief engineer and manager, 


Mr. F. Ayton, to whom tenders by 11 a.m. Saturday, Jan. 31. 
Lighting, Telephones, &c. | 


PoxTYPnRIDD Guardians require tenders by Jan. 19 for a com- 


plete Electric Light, Telephone and Fire Alarm Installation at 
Specification, &c.. 


the workhouse and new extensions thereto. 
may be scen at the offices of Messrs. A. L. Thomas & G. S. 


Morgan, Gelliwasted-road, Pontypridd. 
Water Coolers. 
MANCHESTER Electricity Committee require tenders by 10 a.m. 
Jan. 16 for supply and erection at Stuart-st. generating station 
of Water Coolers. Specification, &c., from Mr. F. E. Hughes, 
Town Hall. Manchester. 
Steam Turbine, Alternator, Condensing Plant, Rotary Converter, &c. 


DUNDEE Corporation require tenders by first post Jan. 30 for 
5,000 kw. Steam Turbine and Alternator, Condensing Plant, 
and 750 kw. Rotary Converter, with Transformer. Specifica- 
tion, &c., from Mr. H. Richardson, Electricity Department, 


Dundee. 
Turbo-alternators,-Condensing Plants, Boilers. &c. 


RocHDALE Corporation require tenders for Engine-rcom 
Extensions, Boiler House. &c., Turbo-alternators, Condensing 
Plaats, Water-tube Boilers. &c. Specifications and conditions 


of contract from Forough Electrical Engineer. 
Electrical and General Stores. 


SOUTHAMPTON Corporation want tenders by noon Jan. 12 for 


Earthenware Pipes, Meters, and Condenser for the elect.icity 
department. Specifications, &c., from the Borough Electrical 
Engineer. 

PLvMovThH Corporation want tedners by Jan. 12 for 12 months 
supply of Are Lamp Carbons, Meters. transformers. Cables, Oils, 
Waste. &c. Specification from the Borough Electrical Engineer. 


Tramway Stores. 


BIRMINGHAM Tramways Committee require tenders by noon 


Jan. 26 for 12 months’ supply of Electrical Sundries, Insulating 
Forms of tender 


materials, Ironmongery, Oils, Greases. &c. 
from the general Manager, Tramway Offices, Congreve-street, 
ELirmingham. 
Electrical Stores. 
IsLINGTON (London) Borough Council invite tenders by noon 
Jan. 28 for Engine Room Stores, Are Lamp Carbons, Glokes, 
Oils and Lubricants, Transformers and c.i. Tanks. Pipes, 
Troughs, Insulators, Meters. Cables. Sundries, Lamps, &c. Forms 
of tender from the Town Hall, Upper-street, Islington, N. 


Wiring and Fittings. 
_Lonpon County Council require tenders 1] a.m. Jan. 13 for 


w.riag Popham-road, Islington, Elementary S:hool (about 130 
lighting points) Specification, &c., from the County Hall, 
Spring Gardens, S.W. 

Loxpow County Council also want tenders by 11 a.m. Jan. 21 


for Electrical Installations at Vernon-square (Finsbury) cle- 


mentary school (241 points, 318 lights), and Ranclach-road 
(Pimlico) elementary school (210 points. 258 lights) Speciti- 
cations, &c , from the Chief Engineer, Spring Gardens, S W. 

St. ALBANS Guardians want tenders by Jan. 14 for the Elec- 
tric Lighting of the workhouse and infirmary. Specitication 
from the Clerk, Union Offices, Chequer-street. St. Albans, 

Griascow Corporation require tenders by Jan. 14 for Electric 
Lighting, Heating and other works in connection with altera- 
tions and extensions of the police buildings, Albert-street, 
Govan. Specifications, &c., from the office of Public Works, 
City-chambers, Glasgow. 

Tramway Construction. 

LEEps Tramway and Electricity Committee require tenders 
by 10 a.m. Jan. 15 for the Construction of Portions of Tramway 
Track in Sovereign-street and Swinegate, Specifications, &c., 
from the General Manager. 

Ele»triclty Supply. | : 
“o. Tenders are wanted by Jan. 13 for Electric Lighting at 
Elemore Colliery and Elemore Vale. Specifications from the 
Clerk to the Parish Council, Pittington, Durham. 
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Lamps, Maintenance of Telephones, &c. l E WI 
CAMBERWELL (London) Council require tenders by 5:30 p.m, 


Jan. 19 fcr one or three years' maintenance of Private Tele- 

phones and Electric Bells at the Town Hall and at Grove Vale 

Depot, and supply of Electric Lamps. Forms of tender from 

the Borough Engineer. ` 
Switchgear and Transformers. 

SALFORD Corporation want tenders by noon Jan. 12 for three- 
phase extra high pressure and medium pressure switchgear and 
two 300 k.v.a. three-phase power transformers. Specifications, 
&c., from the Borough Electrical Engineer. " 

Turbo-alternator, Rotary Converter, Transformers, &c. , -: <>- 

Lricu Corporation want tenders by: 1 p.m. Jan. 23 for 
1.500 kw. Turbo-alternator (impulse type turbine). 1,000 kw. 
Rotary Converter, and Transformers and Switchgear. Specifica- 
tions from the Borough Electrical Engineer. : 

Electric Lighting Plant. | T o 

Tenders are wanted for Petrol-Driven Electric Lighting Plant 
for the BRENTWOOD branch Asylum, Harold Court, Harold 
Wood. Tenders to the Committee of Visitors by Jan. 17. 

Trucks, Motors and Controllers. 

MANCHESTER Tramways Committee want tenders by 10 a.m. 
Jan. 20 for Tramcar trucks. Motors and Controllers. > Specifi- 
cations, &c., from the General Manager. — — - l 

Tramway Construction. qe 

NonTHAMPTON Corporation require tenders by noon Jan. 12 
for the Construction of a; Double Line of Tramways to Far 
Cotton and the doubling of a Section of the Kingsthorpe route. 
with Overhead Equipment, Underground Feeders, Telepfiones, 

'&c. Specifications, &c., from the Borough Engincer. 


Piping. | 
Tenders are invited for the supply of 550 metres of weldcd 
Piping for the HapELAND Electric Works. Tenders, by noon 
Jan. 15,to the Director of Canals, 11, Rosenkrantzgaden, Chris- 
tiania, frem whom specifications, &c.. may be obtained. B 
Alternator and Accessories. | 
The Victor1an RAILWAYS COMMISSIONERS want tenders by 
I] a.m. Jan. 28 for supply of a 125 k.v.a. Three-phase Alter- 
nator and Accessories. Tenders to the Secretary, Spencer- 


street, Melbourne. 


Cable Boxes. | 
Tenders will be received by the Deputy Postmaster-General. 


MELBOURNE. until 3 p.m. Feb. 17 for 1.330 Protected Cable 
Boxes. Specifications from the office of the High Commissioner 
for the Australian Commonwealth, 72, Victoria-street. Londog, 
S.W. "E 
Telegraph Wire. DM E 
The VICTORIAN RAILWAY COMMISSIONERS will receive tenders 
until 11 a.m. Feb. 25 for 20 tons of Galvanised Telegraph Wire. 
specifications may be obtained from the Secretary, Victorian 
Railways Offices, Spencer-street, Melbourne. or scen at the 
Board of Trade, 73, Basinghall-street. London, EC © © 
Rotary Converters. Transformers, &c. | 07 
NEW SOUTH WALES GOVERNMENT RAILWAYS and Tramways 
DEPARTMENT require tenders by noon March 25 for the supply 
of five 1.000 kw. Rotary Converters, 15 365 kw. single-phase 
transformers, &c.. for tramway sub-stations. Specifications, 
&c.. from the Electrical Engincer. N.S. Wales Government 
Railways and Tramways, 61, Hunter-street. Sydney, N.S.W. 
Diesel Engines, Generatcrs, Switchkoarcs, &c. T 
FErtriNG (N.Z.) Council require tenders by Jan. 30 for plan 
for the municipal electric power station, including two Diesel Oil 
Engincs. two A.C. Generators (with Exciters. &c.), Switehboard, 
two fuel Storage Tanks, Bulk Oil Tank. Travelling Crane, &e., 
Form of tender, &c.. from the Town Clerk. Conditions, &c., 
may le seen at 73, Pasinghall-street. E.C. 


Cables. 
The Canadian Publie Works Department require tenders by 
4 p.m. Jan. 15 for supply of 10 knots (about 20.260 yards) of 
Cutta-Percha Telegraph Cable with four conductors, and 14 
knots (about 28.370 yards) of Gutta-Percha Telegraph Cable 
with two conductors, to be delivered at Harira, N.S., or Sf. 
Jon. N.B. Specitication and form of tender may be seen at 
the Board of Trade. 73. Basinghall-street. IZ.C.. or copies ean be 
obtained at the Public Works Department, Ottawa. e 
Turbo-Generator, &c. | 
Toronto (CaNnava) City Council require tenders (by noon 
Jan. 20) for the installation of Mechanical Filtration Plant, 
Boilers, Steam Turbo-generator Plant, &c.. at Toronto Island, 
Specification, &c.. from the Mechanical and Electrical Engineer, 


Department of Works, City Hall, Toronto. ERES: 
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Electric Cranes. | ns j 

ANTWERP municipal authorities will receive tenders until 
Jan. 26 for the supply and erection of six Electric Cranes on the 
Bassin canal extension. Tenders to the Burgomaster, Hotel 
de Ville, Antwerp, where specifications may be obtained. 


Transformers, Junetion Boxes, Cables, &c. 
ANTWERP Municipal Council require tenders by Jan. 19 for 

the supply and installation of Electrical Equipment for two 
Transformer Cabins, 70 Electric Junction Boxes and Armoured 
Electric Cables. Specifications, from Hotel de Ville, Antwerp. 


Tramears. -> 
JOHANNESBURG (Transvaal) Municipal Council require ten- 
ders by noon Jan. 22 for supply of 15 Double Deck Electric 

. . Tramcars and Spare Parts. Specification from Town Clerk. 


Gas Driven Electrica] Plant. 

Extension of Time.—The time for the receipt of tenders by 
DvuRBAN (Natal) Corporation for the supply of Gas Driven Elec- 
tric Generating Plant is extended to Feb. 4. "Tenders to the 
Town Clerk. The London agents are Messrs. Webater, Steel & 
Co., 5, East India-avenue, London, E.C. 


Electricity Supply. 

The Municipality of DARDANELLES (Turkey) require tenders 
by 2 p.m. Jan. 14, for à concession for the installation and 
working of an Electric Lighting Station; £450 deposit required 
with tenders  Particulars from the Commission de l'Adjudi- 
cation, Municipalitó des Dardanelles, Dardanelles. Conditions 
(in French) may be seen at 73, Basinghall-street, London, E.C. 


TREBIZOND (Turkey) Municipality will receive offers until 
March 14 for a 40 years concession for the electric lighting of 
that town. The aggregate power of the street lamps is to be 
not less than 40.000 c.p. A deposit of £450 will be required to 
qualify any tender. There are 10,000 to 12,000 houses, the 
majority of which are inhabited by the poorer classes; most of 
the shops, the Municipal offices and schools, are closed by sunset, 
which facts (H.M. Consul says) seems to raise ground for doubt 
as to whether electric lighting would be a paying proposition. 
If, however, the enterprise is undertaken, water power could 
doubtless be obtained from the Deirmen River. Conditions of 
tender can be seen at the Board of Trade, 73, Basinghall-street. 
E.C. 


TRULY LLLA LEE UTE UT 
TENDERS RECEIVED AND ACCEPTED. 
MILIA HUI 


BxproRD. —The following tenders have been accepted by the Town 
Council. 

British Westinghouse Co., 1,000 kw. mixed pressure turbo-alternator 
and condensing plant £5,938 (tenders varied in amount from £5,938 to 
£8,358); Stirling Boiler Co., boiler, £1,146; Superheater Units (Ltd.), 
superheater, £115; T. & T. Vicars, mechanical stoker and coal handling 
plant, £868. 


DoNcasTER.—The following tenders have been accepted by the 
Town Council :— 

Crompton & Co., for feeder panels, £169. 10s. ; Sprakes & Son, exten. 
sion to station buildings, £584; Siemens Bros. Dynamo Works, main 
high-tension switchboard and regulator, £1,019. 95.; British Westing- 
house Co., main d.c. panels for rotary converters, £193. 13s. ; Willans & 
Robinson, exhaust piping for 1,000 kw. turbo and air filter, £177. 10s. 


TRY 


LUV 


— 


SaALFORD.—The Council have accepted the tenders of: Bertram 
Thomas (at £149. 10s.) for switchboard extensions, and at £65 for 
the supply of an additional circuit-breaker for the temporary traction 
switchboard. The tender of the Curnon Steam Meter Co. has also 
been accepted (at £95) for the supply and fixing of three steam meters 
for the turbines. 


RoTHERHAM.—The Coiporation have accepted the tender of 
Hadfield’s Steel Foundry Co, for special work for the Fitzwilliam- 
road track at £285. 5s. 


BouRNEMOUTH.—The Lighting Committee have accepted the 
tender of the British Westinghouse Co. for the supply of 40 flame arc 
lamps with carriers and lowering gear, at £499. 10s. 4d. 


Batu.—Chamberlain & Hookham have received the contract to 
supply the Corporation with d.c. meters for the coming year. 

BrapDForD.—The tender of Charles Bell has been accepted by the 
Guardians (at £33. 10s.) for the installation of an electric fan in the 
pump room at the Workhouse, 


-~ . - ae emm 


ABERDEEN.—The Tramways Committee recently received five ten 
ders for the supply of;six “‘ pay-as-you-enter"' tramcars, and the 
lowest (that of the Brush Company) was accepted at £2,490. 

Suip Lamps.—The Edison & Swan United Electric Light Co.. 
Ponders End, Middlesex, advise us that they have been appointed 
contractors for 1914 for the supply of Royal Ediswan lamps to the 
British India Steam Navigation Co. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have beth 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. l 
25,539 WAKEHAM, Electric light wire casing, particularly applicable to ships’ panelling, 
partitions, ceilings and the like. 
27,923 Soc. S.T.A.R. (Systeme de Traction Auto-Regulateur). 
(4/12/11.) 
The electric system comprising a motor and a machine having brushes on its 
armature connected in series with the motor between it and one cf the mains, and 
having a field system acting on the armature between the said brushes and having a 
variable excitation controlled by the voltage drop to the motor, the provision of 
means for bringing the variation of the said excitation approximately into phase 
with the variations of said voltage drop. . 
28,229 Soc. INTERNATIONALE DE LuMIERE Froipe. (Procedes Dussaud). El:ctr& 
lighting system. (8/12/11. Patent of Addition not granted). 
28.327 RoBiNsoN. Automatic device for limiting and regulating the spæd of vehicl+ 
propelled by internal-combustion engines or by electricity. (Cognat: applica. 
tion, 4.116/13). 
28.409 HuLBERT. Means for controlling electric heating apparatus. 
28.865 MARCONI, Wireless telegraph transmitters. (Cognate application, 23,866/12). 
29.104 SkAuPY. Vacuum tubes tor electric lighting. (13/4/12). 
29.269 Lobos & Lopce. Hizh-tension insulators. ; 
29,409 HAEYLAND. Method of diminishing the electromotive forc.s induced in the 
commutation zones of commutator machines. | (20/12/11). 
29,932 RusHMORE. Starting motors for engines, (13,11/12.) 
29.995 NicHoLLs. Illuminated signs. 
30.092 FRANCHIMONT & YsEBOODT. Signalling apparatus operated from a distance. 


1913 SPECIFICATIONS. l 
1,600 BRirisH TuousoN-HousroN Co., & Youna. Electric measuring instruments of 
the mercury motor typs. . 
5.574 ROBERT Dempster & Sons, Ltp. & HARGREAVES.  Telpher track switches. 
6,408 Wo rr. Portable electric miner's lamps. 
9,179 LEvEQUE-PETIT. Electric switches. : 
9,575 FRiED. Krupp AkT.-GEs. GRUSONWERK. Machines for winding or CoV?rin$ 
electric cables or the lik», with tape or strip material, (24/4/12)  . f 
11,208 Mott & KuscHewitz. Devices for protecting telegraph and like wires against 
inductive action from neichbouring circuits, 
14,310 CHiLDs & Reaso!! MANUFACTURING Co. Electrolytic meters. . PE 
The mercury electrolytic meter in which the method of preventing the spilling 
over of the anode mercury consists in suspending the containing vessel by 4 single 
helical spring. . 2 
14.591 SkAUPY. Vacuum tubss for electric lighting. (27/11/12. Addition to 29,104.12. 
15,097 E OST telegraph receiving apparatus of the selective typ’. (Addition 
o 10, 12.) ; 
15,360 DEUTSCHE GASSLUHLICHT Axt.-Ges. (Auerges) Process and devics for ths 
production of electric glow lamp bulbs with reflectors. (16/11/12.) 
15,523 CROMPTON & Co. & Bunog. Polyphase alternating-current synchronous moe 
The field magnet of the machine is provided with a distributed closed- Yeu, 
winding of the continuous-current armature type, so arranged as to be capabl: o: 
B performing two functions, that is, serving as the secondary when the me 
ane up, as an induction motor, and as a field winding when the machine is up 
Speed. i 
15.999 Yar. Primary galvanic battery. tric 
19,395 AsHpown & Rosinson, Int:rchangeable, alternating and direct-current el? 


Electric machinss. 


motor. 

19,783 RaABBiDGE. Process for the preparation of absorbents to be used in the wells of 
electric dry batteries. (27/9/12.) 

20.318 Evans & J. B. SauNpERs & Co. Railway electric signals. 

20,361 FREIBERG & PRrzszHE. Sparking-plugs. 


APPLICATIONS FOR PATENTS 


Nots.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked ° are 
open to inspection 12 months after the date attached to tkem. if they have not been P 
previously in the ordinary course. Names within parentheses are those of communic 
of inventions. When complete Specification accompanies application an asterisk is 


D2c2mber 16, 1913. 
etic balances. tus 

ELEGRAPH Co., FRASER & Woop. Telegraph recelving-appare. 
adapted to split up incoming signals into their components. and to aa ha 
transmitter or analogous device, or to perforate a tape according to either 
Wheatstone, Cable, or other systems of working. 

28.956 Brown & Parsons. Electric signalling-systems for mines. used in 

28,966 TuoMPSON. (Aktiebolaget Ljungstroms Angturbin, Sweden.) Collectors 
connection with dynamo-electric machines. * fiM 

28,967 THOMPSON. (Aktiebolaget Ljungstroms Angturbin, Sweden.) Rotary © 
magnets. 

28.977 Mackenzie. Electric signalling and train-control systems for railways. 

28.999 FERRA. Thermo-electric generators. any.) 

29,003 Siemens Bros. Dynamo Works. | (Siemens-Schuckertwerke G.m.b.H., Germany: 
Flexible connections for electric conductors. * 

29.046 New PHONOPORE TELEPHONE Co. & NICHOLSON. 

29,049 SiguENs & HALSKE Axt.-Ges. 
(Addition to 12,651/13. 

29.059 SrADA. Sparkine-plugs. (25/2/13, Italy.)* tus. 

29.063 B.T.-H. Co. (G.É. Co., U.S.) Regulators for electric transforming-appar4 

29,070 Perry & CREDENDA CoNDUITS Co.  Electrically-heated utensils. 


ecember 17, 1913. 
29.098 BALLANTINB & Lizars. Electric lamps. c cells and 
29,099 PODES Mains for collecting and conveying gases from electrolytic c* 
e like. 
,106 Wirrrams. Electrical alarm clocks. d 
108 Binney. Plug connection adapted to fit Into a wall switch. 
,113 CUNLIFFE & CuNLIFFE. Dynamo-electric machines. 
,118 CLARksoN. Renewable electric elements suitable for self-contained 


29 
kettles and other apparatus. e 
29,165 KBsiERRN. Telephone transmission systems, (19/12/12, Holland.) 


28.950 Paur. Ma 
28,952 EASTERN 


S:lective electric signalling. g, 
Circuit arrangements for tzlephone SYS" 
18,12/12, Germany.)* 
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LEGAL INTELLIGENCE. 


8 F. A. Watkins v. Harrod's (Ltd.) 
At the West London County Court last week, before Sir Wm. Selfe and 


a jury, P 
personal injuries. 


Plaintiff, who had been employed at Hornsey (London) electricity 
works, was engaged in May last year by defendants to take charge of 
electrical plant at their stores in the West London district. He received 

After 


£3 per week wages and meals (estimated as value 10s.). 


his appointment a well pump was installed and there was a revolving 


crank which at one end came within an inch of a wall 2 ft. 6 in. high. 
On August 26 the chief engineer (Mr. Howes) went to tea, and told him 


to see that the crank did not become overheated. He got on the wall 


and stood to test the crank by feeling the heat ; the crank came down and 


struck his right foot injuring the toes and necessitating his removal to 


He was under a doctor until Dec. 8, when he secured a post (at 
He suggested 


hospital. 
£2. 10s. a week) with the London United Tramways. 


negligence by defendants because the crank should have been guarded. 
n cross-examination he said the pump was being installed by Messrs. 
Isler and part of his duty was to report on its working before it was taken 
over from the contractors. Defendants had offered him a night post at 
£2. 108. a week, but he did not accept their offer because he would be 


placed in an inferior position. 
For the defence Messrs. Isler’s foreman stated that.on the day of the 


accident he had one man working at fixing lubricators. 


have finished the work if a guard had been up. 


Wa. How Es, chief electrician to defendants, said that their electrical 


plant generated electricity for the whole of Harrod's building, and for 
The pump had been on the 


premises since January last, and Harrod's only undertook to make the 
He should have had the machinery 


fenced, as he considered it would be dangerous, but at the time they had 


residential flats in connection with it. 
cable connections to the motor. 


not taken it over from Messrs. Isler. 


Mr. Hastixes (for defendants) submitted that plaintiff was not 
engaged in manual labour. and therefore did not come under the 
He also contended that under sec. 10 of the 
Factory Act. 1901, it was not compulsory to fence machinery under 
repair or under examination in connection with repairs. If the action were 
regarded as one of common law, then he would submit that plaintiff was 
negligent when standing on the bedplate wall by placing his foot in the 
position he did. The question of a guard was not suggested by plaintiff 


Employers’ Liability Act. 


until a month after the accident. 


The jury found that plaintiff was engaged at the time in manual work, 


that the machinery was under examination in connection with repairs, 
They fixed the damages at 


and that he took the risk of going near it. 


£114. 
Counsel then consulted and agreed to judgment that plaintiff should 


receive under the Workman's Compensation Act, £15, being £1 a week 


up to Dec. 8, and that there should be no costs on either side. 


Colne Tramway Arbitration. 


During this week Mr. A. J. Ram, K.C., has been sitting in London as 


arbitrator to decide the price to be paid by Colne Corporation for the 
undertaking of the Colne & 'Trawden Light Railway Co. in Colne. 


Mr. E. Honoratus Lloyd, K.C. and Mr. W. J. Jeeves, appeared for 


the Company and Mr. C. C. Hutchinson, K.C., and Mr. G. W. Bailey for 
the Corporation. 

. Mr. Lrovp said the contract for the construction of the system was 
given by the Company to Messrs. Greenwood & Batley (Ltd.) in Mav, 
1903. Messrs. Greenwood & Batley agreed to construct the lines in 
sections for £100,000, and on tbe completion of each section to work it 
for six months. On Sept. 4, 1903, an agrcement was made between the 
Light Railway Co., Messrs. Greenwood & Batley (Ltd.) and the Corpora- 
tion of Colne, by which the Corporation agreed to withdraw their own 
application to the Light Railway Commission for an Order, and by which 
the Light Railway Co. adopted the agreement entered into between the 
Lancashire County Council and the Corporation for the latter to pave 
and reconstruct a portion of the route of the projected light railways, so 
far as the Company might lawfully perform the works, but on March 2, 
1904, another agreement was entered into between the Corporation and 
the Light Railway Co., by which the Corporation exercised their option 
to repair the roads. No share capital was issued, except a formal issue 
to the directors for qualification purposes. On July 28, 1905, a supple- 
mental contract was made between the Light Railway Co. and Messrs. 
Greenwood & Batley, who agreed to continue the construction work at 
their own expense and to take at par the portion which was not sub- 
scribed of an issue of £36,000 worth of debentures, and the preference 
stock was also issued to them, amounting to £2,845. The amount due to 
them was £49,362. "Therefore the contractors might be said to be the 
Company. The Company had an agreement with Nelson Corporation 
for inter-running, and there was a provision that for car-mileage over a 
certain agreed mileage the party running the excess mileage should re- 
ceive 4d. per mile from the other party. The excess always arose on the 
Nelson Corporation side, and the 4d. paid by the Company gave the 
Corporation a little over ld. profit. The route mileage involved in the 


laintiff sought to recover £157 from defendants as damages for 


His firm supplied 


the pump, working gear and motor, and Messrs. Harrod's fixed the wiring. 
He was not allowed to touch the motor, which was started by Harrods. 
It would be the latter's duty to provide a fence, but his men could not 


arbitration was 51 and there were 6 miles 20 furlongs of track, The lines 

were opened on various dates from 1903 to 1905 inclusive. The popu- 

lations of Colne and Trawden were steadily increasing, and the traffic was 
growing. The income was from lld. to 11id. per car-mile. In 1911 the 

question of the purchase of the undertaking by Colne Corporation was 
discussed. Proposals as to the purchase price were made by the parties, 
but it was agreed that no total figures should be put before the arbitrator, 
and that he should fix the price. In 1907 the passengers carried were 
2,100,000 odd, and in 1912 there were 2,565,000 odd. The Corporation 
did not allocate a certain amount per annum for track renewal, but 
spent varying amounts upon it. Supposing in 1912 they had chosen to 
renew a large portion of the track, they could have made the net revenue 
appear to be nothing. "There was a balance on revenue account for 1912 
of £4,391, and he said that was a fair maintainable revenue for the year 
1912. The Corporation had spent £1,072 on permanent way renewals 
in the first nine months of 1913, a figure which had never before been 
approached. The terms for the supply of electricity to the light railways, 
from 14d. to 2d. per unit, were arranged in 1899, and the Company would 
have exercised their right to claim a revision in 1915. and claimed that 
Id. per unit would be ample and thus there would have been a great 
reduction in working expenses. 

Mr. STEPHEN SELLON said he estimated the value of the undertaking 
at £170,000 apart from adjustments in regard to land owned by the Com- 
pany, but not at present used for the undertaking. The proper principle 
of arriving at the purchase value of tramways was on income and not by 
the market value of tramway securities. "Tramway investments were 
not attractive to the public, owing to the fact that in the past tramway 
undertakings had been much over-capitalised. He proposed that the 
present traffic should be capitalised on a 25-years’ basis and the pro- 
spective traffic on a 164 years’ basis to arrive at a fair purchase price. 
He considered the Company's undertaking a first-class security. He 
made his valuation on the basis of a 4 per cent. return on the ordinary 
shares. He did not agree with Mr. Hutchinson that the average yield 
on investments in tramways was something like 8 per cent. Of the 
£170,000, practically £96,000 was based on the net income of 1912 and 
1913, and £74 was based on the maintainable profit and prospective profit, 
The net profit for 1912 he worked out at £4,283. 

Mr. Hutcurnson said if he divided that into the £170,000 he got prac- 
tically 40 years’ purchase, and he asked whether witness ever heard of 
such a number of years’ purchase given for a present income. 

Mr. SELLON said he had known tramway undertakings bought at more 
than 40 years’ purchase. Of the £4,283, £1,208 was the protit made by 
other cars in Colne, but if the Nelson cars were not run then more Colne 
cars would be run, and they would make more money, but perhaps not 
the whole of the £1,200. He thought 0-962d. would be a fair price to pay 
the Corporation for current instead of the present average of 1-625d. 

Mr. K. CAMPBELL, borough engincer, Huddersfield, and Mr. HARRY 
ENGLAND, general manager and secretary of the Yorkshire (West Riding) 
Electric Tramways, were also called in support of the claim of the Colne 
& Trawden Light Railway Co., and were cross-examined by Mr. Hutchin- 
son as to the allocation of the company's expenditure on repairs and 


renewals, &c. 
The arbitration was still proceeding when we went to press. 


PARLIAMENTARY INTELLI GENCE. 
ELECTRICITY SUPPLY WORKS AND STRIKES. 


In the North Metropolitan Electric Power Supply Bill, which confers - 


various additional powers upon the North Metropolitan Electrie Power 
Supply and the North Metropolitan Electrical Power Distribution Com» 
panies for carrying on their undertakings, there is a clause dealing with 
breaches of contract of service by employees of thetwocompanies, It will 
be remembered that in their 1912 bill the Incorporated Municipal Electrical 
Association proposed to make sec. 4 of the Conspiracy and Protection of 
Property Act, 1875, applicable to electricity supply stations as well as to 
gas and waterworks, and what the North Metropolitan Bill now proposes 
is to make a similar provision in regard to their own stations—toextend 
sec, 4 of the 1875 Act to the generating works and stations owned by 
the two companies. ‘The sudden stoppage of work by employes of clec- 
tricity supply companies, without any previous notice or warning, might 
have most grievous results, as, apart from the great public inconvenience 
caused, street lighting and power supply for railways and factories 
might be cut off under cireumstances which would involve serious danger 
to life and limb. "Therefore, the company's proposal seems a reason- 
able one, and it deserves the support of all electricity undertakers. It 
is not a question, as some journals represent, of stopping strikea—for 
n2 bill or series of bills can do that; it is only a reasonable provision 
against sudden and wilful breaches of contract of services. The clause 
in the Bill read as follows : 

25 (1) Whereany person employed by the two companies wilfully and 
maliciously breaks a contract of service with the two companies, knowing, 
or having reasonable cause to believe, that the probable consequence of 
his so doing, either alone or in combination with others, will be to de prive 
the inhabitants of a city, borough, town or place within the arca of 
supply of the two companies wholly or to a great extent of their area of 
supply of electricity, he shall, on conviction thereof by a court of sum- 
mary jurisdiction or on indictment as hereinafter mentioned, be liable to 


pay a penalty not exceeding twenty pounds or to be imprisoned for 4 
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term. not exceeding three months, with or without hard labour. The 
two companies shall cause to be posted up at the works of the two 
companies a printed copy of this section in some conspicuous place where 
the same may be conveniently read by the persons employed, and as 
often as such copy becomes defaced, obliterated or destroyed, shall 
cause it to be renewed with all reasonable dispatch. 

(2) Ifthe two companies make default in complying with the provisions 
of this section in relation to such notice as aforesaid, they shall incur on 
summary conviction a penalty not exceeding £5 for every day during 
which such default continues, and every person who unlawfully injures, 
defaces or covers up any notice so posted up as aforesaid in pursuance of 


this section shall be liable on summary conviction to a penalty not 
exceeding 40s. 

(3) Where a person is accused. before à Court of summary jurisdict'on 
of any offence made punishable by this section, and. for-which a penalty 
amounting to £20 or imprisonment is imposed, the accused may, on 
appearing before the Court of summary jurisdiction, declare that he 
objects to being tried for such offence by a Court of summary jurisdiction, -> 


"and thereupon the Court of summary jurisdiction may deal with the case > 


in all respects as if the accused were charged with an indictable offence 
and not an offence punishable on summary conviction, and the offence - 
may be prosecuted on indictment accordingly. eee 


DATA HIA APA NANON IIIA 


. MORTGAGES AND CHARGES. 


NEW COMPANIES. 


DAVID MFG. CO. (LTD.) (133.103.)—Reg. Dec. 31, Capital £1.000 in 
£l shares, to carry on the business of mechanical and electrical engineers, 
tool makers, machinists, &c., and to adopt an agreement with G. H. 
Attenborough and E. W. Brown. Private company. First directors 
are E. W. Brown and G. W. Attenborough. Reg. office, 8 and 9, Gray’s 
Inn-passage, Red Lion-strect, W.C. 

FARDON & CARPENTER (LTD) (133.073.)—Reg. Dee. 30, capital 
£2,002 in £1 shares, to take over the business of electrical engineers 
carried on by G. R. Fardon and C. A. Carpenter. Private company. 
First diroctors are G. R. Fardon, C. A. Carpenter and E. J. Sandham (all 
permanent). | 

G. A. HARVEY & CO. (LONDON) (LTD.) (133.044.)—Reg. Dec. 29. 
capital £100,000 in 60,000 5 per cent. cumulative preference and. 50,000 
ordinary shares of £1 each, to carry on the business of metal perforators 
galvanisers, zinc and copper workers, wire workers and weavers, clec- 
trical, telegraph and general engineers, iron and steel manufacturers, &c., 
and to adopt an agreement with G. A. Harvey. Private company. First 
directors are G. A. Harvey (chairman and menaging director), S. G. A. 
Harvey, A. G. C. Clarke, E. R. Clarke, W. G. Bailey and J. S. Brown. 

R. HERBERT & CO. (LTD.)  (133,085.)—Reg. Dec. 30, capital £1,000 
in £1 shares, to take over the business carried on by R. N. Herbert, as 
R.-Herbert & Co., and to carry on the business of electrical and motor 
engineers and manufacturers of and dealers in motor requisites, trans- 
formers, arc and metal filament lamps, bells, &c. Private company. 
First directors are R. N. Herbert and J. Hall. Reg. office, 6, Station- 
road, Brixton, S.W. 

MANSFIELD ENGINEERING CO. (LTD,  Á(133.017.)— Weg. Dec. 24. 
capital £10,000 in £1 shares, to take over the business of mechanical and 
electrical engineers, machine and engincering tool makers, boiler makers, 
&c., carried on by J. W. and C. A. Houfton as the Manstield Engineering 
Co. Private company. First directors are J. W. Houfton and C. A. 
Houfton. , Reg. office, Recreation-street, Mansfield, Notts. 


- 005. STATUTORY RETURNS. 


ÁMA' ON TELEGRAPH CO. (LTD.)—The capital in return to Dec. 2, 
1973, is £250,000 in £10 shares. All shares teken up and £250,000 paid. 
Mortgages and charges: £287,100. : 

BROWN, BOVERI & O°. (LTD.)—In return to Dee. 6, 1913, capital is 
£50,000 in £5 shares (1.500 ° A” and 8,500 © B 7): all shares taken up, 
]5s. per share called up on 8,500 7 B " end 46,375 pail: £7,500 consi- 
dered as paid on 1,500 " A.” Mortgages and charges : nil. : 

CONSOLIDATED SIGNAL C^. (LTD.)—4'apital in r tum to Dec. 9, 1913, 
is £425,000 in £1 shares (220.000 preference and 205.000. ordinary) ; 


. 214,195 preference and 150,548 ordinary shares taken up; £1 per share 


called up on 24,999 preference and 27.840 ordinary; £52,839 paid. 
£311,004 considered as paid on 189,196 preference and 122,708 ordinary. 
Mortgages and charges ; nil. a, 

PELD BROS, & CO. (LTD.)—In return to Oct. 7. 1913, capital is £5.000 
in £l shares; 1,402 shares taken up, £402 paid, £1,000 considered as paid. 
Mortgages and charges: nil. 

GOSPORT & ALVERSTOKS8 ELECTRIC LIGATING CO (LTD.)—apital 
in return to Dee. 5, 1113, is £5,000 in £10 shares. All shares taken up 
and £5,000 paid. Mortgages an! chargea nil. 

HAMPSHIRE LIGHT RAILWAYS ELECTRIC (LTD.)—In return to 
Dec. 5 capital is £1,000 in £10 shares, all shores taken up and £1,000 
paid.’ Mortgazes and charyes nil. 

FERRANTI (LTD.)—Return to Nov. 7 vives capit al as £130,000 in £1 
shares (0.000. preference, 60.000 ordinary and 10.000 deferred). 53.374 
preference. 60,000 ordinary and 10,000 deferred shares taken up. £125,374 
considered as paid. Mortgaues and charges, £145,702. 10s. 4d. 

UNITED ELECTRIC TRAMWAYS CO. OF CARACAS (LTD.)—The capital 
in return to Nov. 13, 1913, 15 £200,000 in £1 shaces; 170,000 shares taken 
up: £7 paid, and £160,993 considered as paid, Mortgages and charges, 
£165,720. 


B FINANCIAL MATTERS. - 
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MORTGAGES AND CHARGES. | 


BRITISH PROMETHEUS CO. (LTD.) —Particulars of £5,000 second de- 
bentures, created Sept. 7, 1913, have been filed, present issue being , 
£3,000. Property charged, company's undertaking and property. pre- 
sent and future, including uncalled and unpaid capital. No trustees. — 

Issue on Dec. 18, 1913, of £300 debentures, part of a series of which 
particulars have already been filed. T 

KEYNSHAM ELECTRIC LIGHT & POWER CO. (LTD.)—Particulars of 
£1,500 third debentures, created Dee. 15, 1913, have been filed, present 
issue being £1,000. Property charged, company's undertaking and pro- 
perty, including uncalled capital, and four messuages situate at Keyn- . 
sham, Somerset. No trustees. | 


RECEIVERSHIP. 


SAMUEL HARTFORD & CO. (LTD.)—F. H. Thornton, 43, Castle-street, 
Liverpool, ceased to act as receiver or manager on Nov. 29, 1913. .— 


— 


CITY NOTES. 
—9——— oe E 
MEMORANDA (Jan. 8).—Bank rate 4} por cent. (since Jan. 8, 1914) 
Price of silver, £631. per oz. Console 714—71} for monev. 71—72} - 
fur account. Consuls Pay Day, Feb. 4; Stock and Shares Continuation 


Days, Jai. 13 and 27. ‘Ticket Days, Jan. 14 and 28. Pav Days, Jan. 
15 und 29; Mining Shares Carry Over Days, Jan. 12 and 26. . . 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—At an extraordinary meeting 


on Monday the resolution passed on Dec. 8 (altering the articles of asso- 


ciation) was confirmed. 


DUBLIN UNITED TRAMWAYS CO. (LTD.)—The directors rec »mmenl:- 


payment of a dividend at the rate of 6 per cent. per annum (less tax) on 
the preference shares, and a final dividend at the rate of 5 per cent. per 
annum (less tax) for the half-year ended Dec. 31, 1013, ‘on-the ordinary 


shares, making, with thc interim dividend paid in August last, a dividend - - 
for the year 1913 on the ordinary shares at the rate of à) per cent. per; 


annum (less tax) after setting aside £7,000 towards renewal of rails an 
13.000 towards provision for renewals of cars, and carrying forward 
£9,957. 18:. 5d. 


4 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.) l 


The interest on the 4 per cent. mortgage debenture stock for the half-year 
ended 31st inst. will be paid by warrant on the 2nd prox. The 4 per cent. 
mortgage debenture stock registér' will be closed from th 28th to the 
31st inst inch:sive. | 


MEXICAN NORTHERN POWER CO.—A circular has been issued to the 
bond and shiveholders stating that, owing to the political condition of . 
Mexico, it has been impossible for the directors to make any definite plats 
for the resumption of work, or for raising the additional fu ids required ta 
complete the development. No direct. damage to the property of the 
company worthy of note has been caused by the military operations of 
either. side, and the dam has been raised sufticiently high to take 
aCvantage of practically all of the Hood waters likely to accumulate for 
the next six months. 1t will, therefore, be necessary to defez p:yment < 
bond interest due Jan. 1. : | 


NORTHE-N TRAMWAY AMALGAMATION.—[It is announced th yt ho'ders 
of 86 per cent. of the shere capital in the Gateshead & District Tramways 
Co., together with the holders of 68 per cent. of the share capit st in the 
Tynemouth & District Electric Tr'etion Co., and 98 per cent. of the 
share capital of the Jarrow & District El-strie Traction Co., have acteped 
the offer of en exchange of shares made by the Northern General Trans 
port Co.. and the offer for the transfer ‘of the three undertakings first- 


named to the last named becomes binding. 


RIO DE JANEIRD TRAMWAY, LIGHT & POWER CO. (L1D.]—AÀ dividerd 


of )! p Dd cont. ix payable Feb. 2, 


BAO PAULO TRAMWAY, LIGHT & POWER CO. (LTD.)—A quarterly 
dividend of 2} per cent, is payable on Feb. 2. 
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S METÁL PRICES. 9 
- Messrs. J .B. Carnham. & Sons, 132. edad Thamee-atreet, London, E.C., quote under ELECTRICAL COMPANIES SHARE LIST. 
date "the following as the present basis prices o | " 
ae hk _New METALS. ___. per ib. per ton. | g) Een. T Cio s Rate | pivipend 
a ^^ Solid Drawn Brass Tubes......... 83d. | English Lead .............. £19 2 6 Ivi- NAME, iD hye CENT "DU. 
Solid Drawn Copper Tubes ...... lOid.| Spelter ......... Prenes . £2110 O0 || o |DEND an IRLDED. 
D ace Brazed Copper Tubes .... v nen 10ad. Antimony ecco 20.500728 .. £29 00 oy a eos EEE pis gs oe LIEU E 
Tob Brazed Brass Tubes ......... s ae oe oro "METALS. P ton: n 
Brass Wire ..sesscsssesece ere ; lean ap Copper ........ £6 
TIL : Rolled Brass ....... esses ira ihe poe een Serapis 56 0) 0 Electricity Supply. lesd . 
5 E Brass Sheet... : rass,CIeAn "gas rdg : | eel 9 —19 0 
eus Eres | Old padres ercstin: die O 0| 19 SD | Boumemouth & Poole Eleg Sup Oros $7 |€ 0 S| mar, Sont 
un S Copper Sheets sese... £83 0 O | Old Zinc.... m" eS. £16 0 0 10 6/0 Do. 6 per Cent. Cum. Second Pref .... 10 —10} | 5 14 0 Feb, Aug 
era tr : Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E. quotes under dats || St. TA tDo. 4} per Cent. Deb. Stock (red.) ....| 93 —96 |417 6] Jan, july 
4o. jas 7, the following prices of OLo METALS :— | i Brompton & Kensineton Elec. Sup. Ord..| 81-90 |5 8 0 arc 
Bah : per ton. per ton. 5 3/6 | Do. 7perCent. Pref....ccecsesceees 8t—8t | 4 0 O Mar, Sept 
po Aluminium Cuttings........ £62 O O | Old Lead (less 4Ibs. cwt. Draft) £17 O O 1 St. | 4% | Central Elec.Sup.Co.4% Guar. Deb. Stck, 90-93 |4 6 0 June, Dee 
TE Old Brass: sacs seus hn £40 O O| "Tea. Lead seb rA £15 10 O | /6 | Charing Cross (W.End & City) ElSup.Co.  44—5 5 0 0| Feb, Aug 
EA ipt Clean Copper Wire ....... . £61 O O | OldZinc....... ees... £16 00 5| ./3 | Do. 4b perCent. Pref. ........ ess] 4—4 | 5 0 O'Feb. Aug 
MESE Clean Copper........ eese. £58 O 0| Hollow Pewter ........... . £139 0 O ; St.| .o5 | fDo. 4per Cent. Deb. Stock red.) ....| 99 —92 | 4 7 O | Jan, July 
Braziery Copper .......... £52 0 Of Shaped Black Pewter ...... £39 0 O || St. o,| Do. 4j per Cent. Deb. Stock (red.)...., 1021 Foa 4 8 3]. 
© Gun Metal .........sueeuue. £52 0 0 Soe H fDo. ty Undertaking 44°4 Cum. Pref.) | 3t—4 5 12 11 | Jan, A d 
NNUS QUU A MuR CC DUM Eae uM EDS E MU] 5 2/0 | Chelsea Electric Supply Ord...... es] 46 —5h | 417 6 
eee St.| 449%) tDo. 4k per Cent. Deb. Stock (red.)....| 95 —93 | 412 6 June 
Loc St. HOA fChiswick Elec. Supp. Corp. Ist Mort. Ps 85 —87 | 5.3 5 
E | | AGGREGATE. i 10. 6/0 | City of London Electric Lighting Ord.. 163-1751 5 4 6 Feb, ” Aug 
LINE. Week As Inc. or dec. —-- 10 6/0 Do. 6 per Cent. Cum. Pref........... 13 —514 !4 5 9 n July 
ended. £ | « (a) Be oF | Amor Amount. | ng | Inc. or dec. | Sr. 504 | tDo. 5 per Cent. Deb. Stock (red. )....| 114 —118 i 4 19 11 | June, Dec 
o1 iweeks _ 4a) — |] St.| 44%] tDo. 44 per Cent. 2nd Deb. Stock (red.) 974-994 | 4 10 6 Jan, July 
E | £ E 7 £ 10. 5/0 | County of London Elec. Supply Ord.. |l: —12t | 5 6 0! Feb, aus 
m Aberdeen Corporation ...| Dec. 31 | 1.649; + 109 331 5260 + 3,093 10 6/0 | Do. 6 per Cent. Cum. Pref...... .....| 11¢—12 | 5 O O0 | Mar,- 
ite Anglo-Argentine ........| n 31 | 68,194 | + 3,404 | 52 |2,917.249 209.083 St.| 4}%| fDo. 4i per Cent. Deb. Stock (red.)....| 101 —103 | 4. 7 4 | Jan, July 
Ashton-under-Lyne...... Jan. 3 49, — 9! 4l 18.763 + 1.235 || St! 4492) Do. Second Deb. Stock..... ees| 93 —101 | 4 9 0 | May, Nov 
Ayr Corporation ........ 3 276 | 4- 4, 33 13.472 + 1,833 | 3' .. | Edmundson's Elec. Corp. Ord........... Å- is June, July 
Bath Electric Trams, Ltd.| Dic. 31 | 833 | ‘ 53 59.149 |+ 4.695 | 5. 6% | Do. 6 per Cent. Cum. Pref...........| si -*r | 7 1 O0 | May, Nov 
nos Birkenhead ............| Jan. 4| 1355, + 72| 40 | 51.993 + 4923 || 5 .. | Do. 6perCent. Non-Cum. Pref. . TEST M d 
Birmingham Corporation. |, — 3 11,985 | + — 435 ' 40 | 471327 + 42025 || St. 43%} Do. 4f per Cent. Ist Mort. Deb. edj. 8)—83 |5 E 0 July. 
TE Blackburn Corporation ..! Dec. 31 ! 1.322 | — 45 40 52935 '+ 4,717 5. 3/0 | Folkestone Electricity Supply > ere 4} -44 | 6 4 O | April, Oct 
dT Bolton Corporation.. .... bu 4| 3314} + 129, 40 119,385 + 6,231 5 2/6 | De. 5 per Cent. Cum. Pref...........| 4b -4$ | 5 2 6 | Mar, Soot 
Bournemouth Corporation, Dec. 31 | 1.632; — 102 | 939 81009 + 9.476 || St.| 44%! Do. 4} Ist Deb. Stock (red.) ........| 8? —91 | 4 19 0 | Feb, Aug 
Bradford Corporation ...| Jan. 3| 5,455/— 52] 39 | 237,5)5 , 13,923 | 5 4/0 | Hove Electric Lighting Ord........... 81—9t | 417 3 April, Oc 
Ü Brighton Corporation ...| ,, 4 838 | — 26 | 49 44,932 (+ 2,977 | St. | 44% Isle of Wight E. L. & P. Co. Deb. Stock..| 83 —91 | 419 0 
ristol Trams & Carrlage | =, — 2| 8.624| + 703 | 152 | 419.539 I+ 51995 || S 4/0 | Kensington & Knightsbridge Ord.......| 72-@f | 5 9 6| Feb, Aug 
| pne) vornoradoneeeoe D: 31] 1591) — 48) .. es " 5 6% | Do. 6 per Cent. Ist Pref.. e| 4i—5t | 514 0] Jan, July 
ee ton Corporation ....| Jan. 4 | 293 | + 7° 4) , 11899. +  591|| St.| 495, | Do. 4 per Cent. Deb. Stock (red.)....| 9) —2 |4 7 0 i 
was 28 Bury Corporation .......| 4, 4! 13580 — ! 4) 51125 i+ 2152|| St.| 492 Kensington & Kngtbe.Co.& Notting Hill 
i ta TramwaysCo... ,, 3 871,942 | +81,224 |. 1 | R71.912 ‚+ RL221 Co. (Joint Station) 495 Deb. Stock (red.)| 87 —90 | 4 9 O | April, Oct 
aoe borne-Redruth inus » 3 143 I EN | 143 St. | 44%] Kent Elec. Power Co. lrred. Deb. Stock..| 76 —80 |512 6 | Jan, July 
ind Cardiff Corporation......| Des, 20 | 2,626 + 29! 38 , 104325 |+ 10.972 3! 1/6 | London Elec. Supply Ord.............|  lk&—lE | 110 6| Mar, Sept 
Central London Railway .| Jan. 3 5,239! — 355 EE 5,237 ,— 355 5, 3/0 | Do. 6perCent. Pref........... veseee] 4¢—-S$ | 5 14 0 | Mar, Sept 
City & South London Rly.|' „ 3| 3,059; — 113) 1 3.056 ;— . 113|| St.| 495 | Do. 4 per Cent. Ist Mort. Dsb.......| 9) —93 |4 6 O0 | Jan, July 
Cork Electric TramsCo...| Dec. 3l | 34, + 107] 82 2598) |+ 716 5. 2/0 | Metropolitan Electric Supply Ord.... 31-3? |513 1 | April, Oct 
Domos eesoososoossoss 4, 20 1,994 | — 26 | 38 61477 |— 6,934 5 2 t Do. 4} per Cont. Cum. Pref.. 4} -42 (5 5 6J Jan, July 
Derby ....seeeeeeeeeee! Jan. 3 997, + 333510 37,551 'F 3,738 || St. | 44?5| tDo. 44 per Cent. Deb. Stock Ist Mort..| 95 —93 | 4 !1 12 | June, Dec 
Dover Corporation ...... a bs , a f St. | 319)! tDo. 34 per Cent. Mort. Ded. Stock(red.) 78 -81 |4 6 5| Jan, July 
Dublin & Lucan Rallway | Dec. 31 257; + 14; 26 3,859 + 13 || St. | 4492 tNewcastle & District E. L. 44 Mt. Db. Sc 8)—81 |5 7 1 is 
Dublin United ......... ag s "T P ME ; St. | 6% | Do. 2nd Mort. Deb. 9| —94 6 80 a 
undee Corporation ....| ,, 31! 1333|— 85] 33 4,532 {+ 3.139 || 100, 44% tNewcastle Elec. Sup. 44% Ist Mt.Db..., 95 —97 | 412 9| Jan July 
uen uncil ......| Jan. 3 930, — 178, $40 41,155 — 1958 | 10 | 5° | North Metro: m R Sup. 5 Morts.. 109 —1)33, 4 17 0 T 
ceste cocte MEE T 3 253! + l0 | $40 11,3933. '+ 1,812 || St. | 6% | D». aO OT EC Bios ee oca 195 —107 |.5 12 0 | April Oct. 
Exeter Corporation .....| , 2| 3» | - 18) 49 | 13839 |t. 659 || 10| 6/0 \fNottine HUE L. ce. 69 Noa. Com. Prel. 3] -10) | 5 14 2 a 
Glasgow Corporation ...| „ 3j 23.025 — 52! 33 | 634,273 + 45.673 5. 3/0 | Oxford Electric Ord.. ..e.eseserereco.. 6 —} 15 8 0 March 
p Trams ......... 3 lig} — lo; | lig '— 16 5 2/6} Do. 5 perCent Cum. Pref. .2........ 44—5} .-4 13 O | Mar.” Sept 
Gloucester Corpn. .....-.| Dc. 3l 395 | — I3. xs T > "us St.| 494 | Do. 49$ Deb. Stock........... eO] 85 —89 | 410 0 . 
Halifax Corporation ..... 39| 2272! + 134! 39 83,753 + 2,853 5' 5/0 | St. James’ & Pali Mall Elec. Ord........ ot ae S11 0 | Feb, Aug 
Hastings E Elec. Trams Co. | Jan. 1 834|—. 72j| .. ds n 5| 3/6 | Do. 7perCent. Pref........ Lese. esw| | 68$ —74 | 418 0 |.Reb, ; Aug 
Hong etl, 3 $11,165 | + $8,731 l $11.165 j+ $8.731 || St. | 3195! tDo. 3} per Cent. Dəb. Stock (red.). o--| 8754-85 | 4 2 6| Jan, July 
Huddersfield Corpn......' ,, 3 2011 | — 735. 42 85526 + 4253) 4' 4/4* | South London Electric Supply Ord..... 24—3E | O15 6 April 
i Hull Corporation........| ,, 3 | 3332| + 185! 4) | 125.422 i+ 63518 || St.| 5% | tDo. 5°% Ist Mort. Stock (red.).. . 97 —10) 50 0 v 
a [ford District Council ...| ,, 3 49|— 24) 49 18,142 |— 9j `° | South Metro. Elec. Lt. & Power Co. Od. i=} Ka Feb, Aug 
7 llkeston District Council. Dic. 31 | 29: ee 01) 4) 5.334 I+ 8% 110/82! Do. 7 per Cent. Ist Pref .....esssen. 1 %—i;, |515 O| Feb, Aug 
a$ Ipswich Corporation ....| Jan. 3 375 .— 6| 4) 18.678 + X 719 || St.| 44%; Do. 4} Ist Dəb. Stock (red.)........| 93 —95 | 4 13 9 | April, Oct 
Isle of Thanet Co. ......| ,, 3 3)2|— 13] 14 5073 + 439 3) .. | Urban Electric Supply Ori.............|  e— 2 April, Oct 
Kilmarnock ndr hl EC 217 | + 6 | 133 5913 '+ 321 5| 5% | Do. Sper Cent. Pref... ics. buts 24 —26 15 4 C | April, Oct 
Lanarkshire Trams Co. D:c. 3l 1.571 | + 23li 52 8,775 t 1189 4j?5| Do. 414 per Cent. Ist Mort. Dsb......| 8t —87 | 5 3 6 | April, Oct 
poem United ......| , 31]| 1,648) + 57; 52 BLS 8 + 12437 5% | Uxbridge & District E.S. Co. 5% Db. St.| 97 —19)9 | 5 0 0 a 
ratlon.......| Jan. 3| 7,723! — 125! 40 | 3243 it 12.041 1! 6d. | Waste Heat & Gas Elec. Gn. Stations... 145—1,4/6 5 0| May, Aug. 
preda rporation ... » 3 | 2,83) + 2234 $1 TE + 2)) 5! 5/) | Westminster Elec. Sup. Ord..... vastat 8t —3) 65 0 ar, Sept 
Leith Corporation ......| ,, 3 777, — 2) | 933 23,835 '+ 1,03) 5 2/3 | Do. 4 per Cent. Cum. Pref. ........] 44 —& | 4 6 9] Jan, July 
Lincoln Corporation .....| =... »" | ; | » B 
7 | Overhead ly Dec. " od + 83), §52 679, 232 + angle 
bt verhea y an. : 33 l 3 : 
Hi Llandudno&ColwynB ayR.. ai 2 182 3s vt 3 : oe BS 13 Elestric Railways and Tra nway3. : 
nadon County Council .| Dic. 21; 46,553 | + 1,517] 38 |t,623.057 31.573 | 
London Elec. Ry. Co.....| Jin. 3 | 15,185 | + 375 I 15.185 i+ 375 | 1| .. | Bath Elec. Trams Pref. Ord............ 5-— " April - 
London United ........ , 2| 5,0)9) — 233 | 152 | 329433 + 7.37) 1 2 Do. 5 per Cent. Cum. pn uit. |6 8 0 | Jan, July 
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other in their reception. We think it may be said that | Euston to this town), the conversion of the North London 
methods of generation have in many ways made greater | Railway from Broad-street to Acton and of two short 
progress than methods of reception until recently, and that | lengths of line between Willesden Junction and Earl's 
it is in the latter direction that immediate progress is now the | Court. The last of these will have the honour of inaugu- 
more desirable. Any increase in the sensitiveness of | rating the new era, as electric working will be begun on 
apparatus for receiving messages has the great advantage them towards the end of this month, and will form, with the 
that it cuts down both the power that is required and the | Junction with the “ Bakerloo " at Queen's Park, Kilburn, two 
great cost that is necessitated by high-powered long- useful links between the “ North Western " and the “ Under- 
distance stations. A method that has been used by Prof. | ground." As regards the rest of the scheme, steam trains 
FESSENDEN is to employ a high-frequency current at the | are already running on the widened lines between Willesden 
receiving station and to combine this with the received | and Watford, and electric trains will be doing so before 
waves which are definitely out of tune with those | the end of the year. The same will apply between Euston 
generated at the station, so as to cause beats. Another | and Willesden when the heavy constructional work on that 
method of producing the desired change in frequency is due | section is completed. | 
to Dr. RUDOLF GOLDSCHMIDT, and is known as the “ tone- x m 


We are glad to be able to publish a description of 
The method consists 


— 


wheel." THE electrical part of the scheme is not revolutionary. It 
this device in our present issue. rather forms a good example of the “ straight " low-tension 
essentially of using portions of the arriving waves by means | continuous-current system. This svstem has been chosen 
of discontinuous contact, the contact wheel being run at a | because it 1s already used on the two lines with which inter- 
speed below that of synchronism with the receiving waves. | running is to take place, and, seeing how important these 
One mav perhaps liken the method to HosPrrALIER's ondo- | interchange facilities are, it obviously formed the only pos- 
graph, in which the waves of an alternating current are | sible choice, and is in that respect above criticism. The 
traced bv running a contact out of synchronism with the | rolling stock, too, is generally of the standard tvpe, and as 
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automatic signalling is to be installed the experience already 
obtained on other electric railways should lead to the estab- 
lishment of a train service in quantity and efficiency quite 
worthy of the “ premier line.” In this connection it is 
interesting to note the precautions that are being taken at the 
Stonebridge Park generating station to secure the necessary 
continuity of supply. The coal will be handled automatic- 
ally—z.e., in the true sense of the word it will not be 
handled at all—an ingenious pneumatic system being in- 
stalled to convey it from trucks to bunkers. Sufficient fora 
day’s working will be delivered into the bunkers every day 
to replace the amount burnt, and, besides the 20,000 tons 
stored here, a storage ground near-by will accommodate a 
considerable reserve, which will only be tapped in case of 
emergency. Moreover, the companv's position as a coal 
carrier and the contiguity of its system to many colliery dis- 
tricts place it in a strong position, which will be envied by 
most other suppliers of electricitv, and render, it would 
seem, the discontinuance of the electric service à very re- 
mote possibility. While wishing this scheme every success 
we may point out to the company that thev serve other 
crowded areas than that near London, and in these also the 
advantages of electric traction would doubtless be appre- 


ciated. 


—— ii ————— 


General Conditions of Contract. 

THE letter from Mr. F. W. Purse, which we published 
last week, and another letter which is published in the pre- 
sent issue, serve to emphasise the difficulty there is in. pro- 
ducing conditions of contract which are suitable to all 
parties. It is only natural that the purchaser should see 
matters from one particular point of view, and that the 
manufacturer should see the same matter in quite a different 
light, but we think it must be realised that conditions 
equally satisfactorv to both parties can onlv be the result 
of compromise. In the letter published this week it is 
suggested that all parties should come together so as to find 
a solution bv consent. A round-table conference is gener- 
ally desirable in such cases, but it is difficult to see what 
individual could act the part of an arbitrator. Our thoughts 
naturally turn to the Engineering Standards Committee as 
a body that might fill this role. But it is, perhaps, doubtful 
if this committee would be entirely suitable for the purpose, 
because general conditions are commercial rather than 
technical. A committee, being only human after all, is 
also liable to dissension among its members, thus ren- 
dering its attempts at arbitration rather gilbertian. More- 
over, we verv much doubt if hard-and-fast conditions will 
ever be adopted. We are inclined to think that it might 
perhaps be better for the manufacturers to decide definitely 
what thev cannot endure, and likewise for the buver to 
decide what he cannot accept. Between these limits the 
consulting engineer might use his judgment, and base his 
general conditions upon a model set of conditions such as 
those issued bv the Institution of Electrical. Engineers, or 
some other body. The only thing that is really necessarv is 
that neither side should actually suffer at the hands of the 
other, and the sooner it is realised that one-sided conditions 
are only harmful to both sides the better will it be for the 


industry. 


The London Traffic Report. 
THE report that has recently been issued by the London 


Traffic Branch of the Board of Trade gives some interesting 
information regarding the vehicles employed and the use 
that is made of them in that area known as Greater London. 
It also, again, poses a problem, the difficultv of which 
increases in geometrical progression year by vear, and again 
does little towards suggesting a general solution. When 
we say that the population of the Greater London area of 
2,115 sq. miles is 8,471,146, as against Canada with an area 
of 3,730,000 sq. miles and a population of 7.205.000, and 
that each of these inhabitants travels in some sort of public 
road or tube vehicle 244 times in a vear (not including 
journeys made in private vehicles, taxi-cabs or suburban 
railways), it will be seen that the problem is not one of easv 
solution ; and when we add that the streets of London 
were never intended for such traffic, that all sorts of obsta- 
cles exist in the way of rendering them anything like 
suitable, and that little has so far been done in this direc- 
tion, some sort of fellow feeling will be experienced with the 
officials in their dilemma. 


THESE same officials have, however, now got so far as to 
recognise the fact that every effort should be made to 
improve existing facilities and to ensure the absolute 
regularity of the daily movements of those inhabitants who 
travel backwards and forwards. They suggest certain 
reasons for the congestion and obstruction of streets, and 
they also indicate ways in which some of these may be 
avoided. These causes are not, however, of equal im- 
portance or equallv easv to avoid. For instance. street 
repairs, building alterations, processions. &c.. are matters 
which, though thev can never be avoided altogether. are 
but temporarv in character. It is different with regard to 
narrow streets, bad roads, cab stands. standing vehicles. 
street markets, absence of alternative routes and bad 
driving. These are all permanent evils and must be treated 
by preventative means. All will agree with this. and will 
immediately begin to suggest methods for curing the ills 
caused by the other people, conveniently neglecting the 
congestion they themselves create. For this reason we 
must reiterate a demand for the formation of a central 
independent authoritv to deal in as Olvmpian a manner as 
possible with all London traffic questions. But this body 
must not be the police. For with all their virtues the police 
cannot be said to be independent of the traffic question. and 
In many ways lately thev have failed to keep step with 
recent progress in road locomotion. As an example of 
what we mean we may instance their unwillingness Or 
inability to make slow-moving traffic keep into the left 
curb, a factor which, in our opinion, is a direct cause of 
both congestion and accident. This seems to us to be à 
pandermg to conservatism as represented by the horse- 
drawn vehicle, and should be altered. We shall welcome 
the dav when animal traction will cease to be used in London, 
for then the speed of all the traffic will be much more equal. 
and that large class of accidents which arise. from the 
mixture of fast and slow-moving trate will disappear. As 
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it is only 6 per cent. of the passenger vehicles in London 
are now horse drawn, while 88 per cent. of the total traffic 


is horse drawn, though the percentage is falling. 


Le scd 


As regards the number of journeys, it is interesting to 
note that 66 per cent. of the total were made by road “as 
against 34 per cent. by rail. This would seem both to 
indicate the Londoner's love for the open air and the great 
factor which the motor 'bus nowis in any consideration of 
the traffic question. Another important point is the large 
percentage of fatal accidents caused by heavy vehicles and 
the very large number of non-fatal accidents caused by 
cyclists. This goes to show, what we have always thought, 
how great a danger the cyclist 1s in crowded streets, not only 
in himself, but as a cause of accident to others. In this 
connection it is interesting to note the opinion of a police 
official that slow-moving traffic, and the congestion conse- 
quently caused, 1s the most prolific cause of accidents and 
that the policy in future will be to speed the traffic up by 
various means, not clearly indicated. This, it will be 
agreed, is a commonsense way of dealing with the matter, 
but it must be accompanied bv a more rigid control of the 
slow-moving vehicle or the state of things will be worse 


than ever. 


e I Oo cere reser eS 


Telephone Exchanges.—The following list, given by the 
'" Post Office Electrical Engineers! Journal,” shows the progress 
that is being made by the G.P.O. in installing new telephone 
apparatus, &c. The numbers in brackets after each name 
represent the number of lines at each exchange :— 

Orders have been placed for the equipment of new C.B. exchanges at 
Cleckheaton (360), Greenwich (1,600), Lowestoft (480), Romford (360), 
Smethwick (300). Orders have also been placed for extending the exist- 
ing equipments at Altrincham (300), Chester (840). Worcester (320). 
Installation of C.B. equipment has been commenced at Edinburgh (trunk 
extension), Harrod's private branch exchange extension (180), Shipley 
extension (180), Purley new exchange (1,200), Tunbridge Wells new ex- 
change (1,200). The installation of the following equipments has been 
completed: Barnsley new exchange (480), Kilmarnock new exchange 
(440), Port Talbot new exchange (300), Avenue extension (420), Hop 
extension (1.720), Ibrox extension (120), Langside extension (100) Lee, 


Green extension (180), Regent extension (5,700). 


Memorial Tablet to Lord Lister.—Last Wednesday a 
memorial tablet to the memory of Lord Lister was unveiled by 
Lord Rayleigh at King's College, London. The proceedings 
took place partly in the chapel of the college, where, after a 
praver, Lord Rayleigh gave a short address, and was followed 
by the Vice-Principal of the College who referred to the ad- 
vantage of the staff of any college making way for some well- 
known professor from elsewhere, as was the case when Lord 
Lister was asked to come from Edinburgh to occupy a chair at 
King’s College. The tablet outside the chapel was then un- 
veiled by Lord Rayleigh, after which the visitors passed to one 
of the lecture theatres where Prof. O. W. Richardson, F.R.S.. 
who has just been appointed to the chair of physics at King's 
College and who was, until recently in the United States, de- 
livered an interesting address on." The Emission of Electrons 
from Hot Bodies." 

Date of Interruption. 


Cable Interruptions. 
Letakia—Palura ............... eee ee May 26, 1910 
Scalamova—Samos ............... — M -.. April 21, 1912 
Marmariza—Rhodes............. De G ETEen April 21, 1912 
Poulocondore— Pontianac............... « .... eee . duly 6, 1912 
Jamaica— Colon .......... esee eee reet es June 9, 1913 
Cavenne—Salinas ....-ccecssccesceceecencececece: seon.. Oct. 30, 1913 
Fort de France—Paramaribo ............-«« .. Nov. 12, 1913 
Cape St. James—Pontianao ........... eene Dec. 7, 1913 
Paramaribo— Cayenne ............. En ds cues Dec. 16, 1913 
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New Electric Railway in Holland.— In Holland a short line 
equipped on the continuous-current 1,200-volt system has 
been installed connecting the town of Leyden with the seaside 
resorts Katwyk and Norwyk. The line, according to the 
"Engineer," is of standard gauge with two tracks. Current 
is taken direct from the Leyden central station without the use 
of sub-stations. The motor cars, of which there is one to every 
two trailers, have two 10Q H.P. motors, and take current at 
1,200 volts by pantagraph trolley. 

Physical Society's Exhibition.— Erratum.—In our account 
of Messrs. Gambrell Bros.’ new independent plug contact shown 
at the above exhibition, the sentence in the last line but one 
on p. 577, of our last issue, beginning: “ When, however. 
the cap A% is pushed in position,” &c.. should read, ** To make 
contact the cap Å (the interior of which has been very accu- 
rately machined to make perfect contact with b and c) is pushed 
into position over b and c. the pin k then gives a further contact. 
and also prevents b and c from being forced out of position." 


The **Central.?—W'e have received a copy of this magazine. 
which is the journal of the old students of the City and Guilds 
Engineering College. It contains some excellent articles, 
amongst which we may mention one on the *'Three-phase 
Commutator Motor." bv Dr. S. P. Smith. Some good advice is 
given in a articleentitled “Ambitions : Commercial v.Technical,’” 
in which the advantages of the commercial side of engineering 
are put before the student. The rest of the contents include 
articles on the ‘Hardening of Fatty Oils and Fats,‘ on 
“ Sound," and some notes on the doings of past students of the 


| College. 

The Life of a Steam Locomotive.—The New Transport 
Co. has recently issued a pamphlet dealing with this subject. 
which forms an interesting supplement to Mr. A. W. Gattie's 
well-known diagram showing the useful life of a railwav 
waggon. The diagram given below is reproduced from the 
pamphlet, and shows that of the total life of a steam loco- 
motive no less than 54:76 per cent. is inactively spent, by far 


INACTIVE ACTIVE 


85 Hours 
Cleaning. Repairs. &c. 


in charge of Engine-driver 


tn Shed or 
88 Hours. or 40:4190 


a, ee ee 


DIAGRAM SHOWING THE “ OCCUPATION ” oF A STEAM LOCOMOTIVE. 


the greater part of this being occupied with cleaning and 
repairs, While there is also a certain amount of delav. It is 
interesting to note that only 18-43 per cent. of the active life 


of a locomotive is spent in actually hauling, the remainder, 


81-57 per-cent., being taken up with shunting and marshalling. 
The diagram is based on the estimate that the average scheduled 
speed of passenger and goods trains in this country is 25 miles 
an hour, and on figures supplied in the Board of Trade report 
for 1907. 

Underground Railway for Milan.—'lwo projects for this 
enterpr.se were, according to a statement in the " Engineer.” 
laid before the Municipal Technical Commission of Milan 
during December. The first bases itself on a hypothesis which 
is somewhat original under the circumstances, viz., that the 
town has no real need of an underground railway, and that 
undesirable competition would be created with the Edison 


It therefore aims merely at alleviating the con- 


tramways. 
The change made 


gestion of traflic in the centre of the city. 
bv this half measure would be localised, the tramways them- 
selves being led through a tunnel, or, to speak more accurately. 
through a trench covered over by the paving of the Corso 
Vittorio Emanuele. The second scheme is founded on the 
supposition that an underground railway would not have been 
proposed if it were not necessary. [t is, however, limited for 
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the moment to the central zone of the city. The line i5 
designed for 16 stations, and the traction wouid, of course, 
be electric. The major part of the undertaking would be ready 
in three years; the whole could be completed in two years 
more. 


Anglo-German Cables. —The following table, which is pub- 
lished in the ‘‘ Post Office Electrical Engineers’ Journal," 
vives details of the six telegraph cables now laid between 
England and Germany, the last of which was completed last 
September. 


| Capacity | Weight in lbs. 
Length Total of r 
Cables , Date | in resis- | wire to | nautical mile. 
di laid. nautical tance | earth — 
miles; — in ohms. 5 in | Cop- | G.P 
| | mfds. | per. S 
Lowestoft— | | 
Norderney , 1866 — 2342 — 2,15 | 754 | 107 ' 150 
Lowestoft— . , | | 
Borkum ... 187] 2433 2578 | 730 | 107 ' 150 
Bacton— | 
Borkum I. . 1891 241-4 2.578 73-0 107 | 150 
IL. 1896 2530 . 1.920 | 940 ` 180 | 150 
II. 190] 2675 2.385 | 103-0 130 | 130 
Mundesley— ` | | 
Norderney ., 1913 2743 | 1,753 | 93-0 180 | 150 
* To Norderney Post Office. f To Emden. 


A Large Electric Mine Locomotive.—The Carnegie Coal 
Co. has recently installed at the Charleroi (U.S.A.) coal mine 
two large mine locomotives. These locomotives, according 
to the " Engineering and Mining Journal." weigh 30 tons each 
and are of the Baldwin-Westinghouse ` Barsteel " type. It 
is estimated that each locomotive can haul 100 cars, each 
loaded with 3 tons of coal. over the local grades. Each consists 
of two separate units which can be separated and used as 
15-ton locomotives if desired. In the " barsteel " construction 
the frames are not built up of plates. but are formed of a grid 
of steel bars of heavy cross-section. The side frame of each 
unit Is cast separately, forming an extremely strong and rigid 
construction. The openings in the frame give ready access 
for inspecting and adjusting, and also provide thorough 
ventilation to the electrical apparatus. Air brakes are used, 
but each unit is also equipped with hand brakes, which can be 
operated together from the operating stand of the leading unit. 
An auxiliary reservoir is provided on the trailing unit, the 
main reservolr and compressor being on the leading unit. 
The hand brakes are operative on both units when disconnected 
for independent operation. The controller for the tandem is 
of the individual magnetic blow-out type, and handles all four 
motors at once. When the tandem is split the four-motor 
controller handles the two motors of its unit without change 
in connections, while the other unit has its own two-motor 
controller. 


«The Dielectric Strength of Thin Insulating Materials." 
In a Paper on this subject read before the American Institute 
of Electrical Engineers bv Mr. F. M. Farmer, the author 
records the results of an investigation which has been made at 
the Electrical Testing Laboratories to determine the effect of 
electrode area on the apparent dielectric strength of insulating 
materials in the form of thin sheets. The following tests were 
made with two, similar, flat, circular, electrodes ranging from 
1/64 to 6. 10 ard 15 in. in diameter and placed directly oppo- 
site each other: (1) On insulating cloth and thin sheet hard 
rubber in air, (2) on insulating cloth in air and in transformer 
oil. (3) on transformer oil with various spacings, and (4) on air 
with various spacings. The results of the various tests show 
very conclusively that the apparent dielectric. strength of 
insulating materials in thin sheet form is materially higher with 
small electrodes than with large ones. This probably applies 
generally to all dielectrics, gaseous, liquid and solid. although 
the amount of variation differs widely with different materials. 
The tests emphasise the need for standard specifications for 
testing insulating materials, especially when in the form of thin 
sheets. It does not seem probable that the dielectric strength 


l ' , ; . a 
| of an insulating material, under all working conditions, can 


ever be predicted with exactness. but at least there might be 
standard methods of rating such materials so that a value for 
the dielectric strength will have the same significance to the 
manufacturer, the purchaser and the designing engineer. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. Béla Gáti contributes an article on " The Use of Telegraph 
Lines for Long-Distance Telephony ` (p. 607). 

Dr. Rudolf Goldschmidt contributes an article on " The Tone 
Wheel Detector for Wircless Telegraphy " (p. 618). 

We give some particulars of the * Electrification of the London 
& North-Western Railway s Suburban Lines ` (p. 600). 

We publish tables issued by the Bureau of Standards on " Ameri- 
can Standard Cables for Bare Copper Wires " (p. 601). 

An abstract of a Paper read by Mr. J. G. Hill before the Institution 
of Post Office Electrical Engineers on ‘ The Loading of Aerial Line: 
and their Electrical Constants " is given on p. 603. 

Dr. K. Siegl describes " A New Type of Gas Battery " (n. 609). 

The results of some experiments on the ** Heating of Pipe Ventilutel 
Machines " are given by Mr. Alex. Gray on p. 612. 

We give an abstract of the annual report of the London Trathe 
Branch of the Board of Trade (p. 613). 

The Board of Trade return of the capital and traftic of tke trom- 
ways and light railways of the United Kingdom for the vear 1912-13 
is abstracted on p. 632. 


OBITUARY. 


E. A. Lazarus-BaRLow.—We regret to record the death 
on Friday last, at the age of 58, of Mr. E. A. Lazarus- Barlow. who 
was chairman of the British Thomson-Houston Co.at the time 
when that company supplied a large part of the equipment of the 
Central London Railway. He was also a director of the Anglo- 
Argentine Tramways. 


PERSONAL. 


An excellent photograph of Mr. and Mrs. Edison and thei; family 
— Madeline. Charles and Theodore—is reproduced in last weeks 
issue of the " Lady " in which Miss Marion Holmes furaishes a 
pleasant note concerning the home life of the great invcn‘cr at 
Glenmont, situated on the slope of Orange Mountain. New Jersey 
within easy walking distance of the world-famed labcratories at the 
foot of the mountain. At Glenmont Mr. Edison has collected a huge 
number of museum specimens and souvenirs along with the numerous 
awards, decorations and medals presented to him in the course of his 
long activities. Mr. Edison is in his 68th year. having been born in 
1847. 

Dr. E. Bellini has resigned his position on the staff of the 
Marconi Co. 


APPOINTMENTS VACANT AND FILLED. 


The Urban District Council of Portrush will appoint. at thelr 
meeting on Monday. Feb. 2. an electrical engineer to take charge of 
their electricity supply works, and applications are now invited for 
the position. Further particulars are given in an advertisement. 
and applications must be lodged by 7 p.m. on Saturday. Jan. 31. at 
the offices of the Council. Town Hall. Portrush. 

Electrical instrument makers are wanted for a leading English 
railway company in the Midlands. See advertisement. 

An electrician, well acquainted with wireless telegraphy 
phony and high-frequency work. is required by a large firm 0 
trical manufacturers, See advertisement. i 

Electrical plant manufacturers advertise for a first-class tec hinc 
assi-tant for their estimating department. 


. tele- 
f elec- 


. . . "| ` ay ctric 
Assistant engineers are required for the design office of ele 


motor manufacturers. See advertisement. 

An electrical engineer is wanted to take charge of electri 
machinery for the lighting of castle and small town in the 
Necotland. See advertisement, 


c lighting 
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Improver testers are wanted for the laboratory at the works of the 


British Thomson Houston Co., Rugby. See advertisement. 


Mr. R. W. Kiltz has been appionted chief assistant engineer at thc 
Wimbledon electricity works at £225 per annum. 

Mr. W. T. Young, formerly traffic superintendent of the Oldham 
Corporation Tramways. has been appointed to a similar position at 
West Ham. 

Yr. E. Woolgar (Paisley) and Mr. J. S. Gibson (Dewsbury) haze 
heen appointed engineers in charge at Tunbridge Wells. 


INSTITUTIONS AND SOCIETIES. 


St. Petersburg Academy of Sciences.—1t is stated that at the 
annual meeting of the Academy of Sciences in St. Petersburg Sir 


William Ramsay was elected an honorary member, and Sir J. J. 


Thomson. a corresponding member. 

Paris Academy of Sciences.—-Amcngst the subjects proposed for 
the various prizes of the Paris Academy of Sciences are the following : 
Hékert prize (1.600 fr.). for a treatise or discovery in connection with 
the practical use cf electricitv ; Hughes prize (2.500 fr.). for dis- 
coveries or works contributing to the progress of physics ; Henri de 
Parville prize (1.500 fr.). for original works in physics: Gaston 
Planté prize (3.000 fr.). for the French author of an important dis- 
covery. invention, or work in the field of electricit y. 

Wireless Society of London.—The next meeting of this society 
will Ee held in the Lecture Hall of the Institution of Electrical 
Engineers, Victoria Embankmeat. on Wednesday next, when Mr. 
A. A. CampLell Swinton will give his presidential address for the 
coming year. By the courtesy of Commandant Ferrié, a vice- 
president of the society, the radio-telezraphic station of the Eiffel 
Tower, Paris, will send a special wireless message to the society 
during the meeting, and arrangements are being made to reader the 


message audible to all present. 
Electrical Trades Benevolent Institution. —We have received a 
reminder of the benefits of this Institution, which permits a member 
to provide against the possibility of Leing in a destitute position and 
to help these who have had the misfortune to arrive in that position. 
AM persons who are cr have Leen engaged in tke electrical trade in 
the United Kingdom are eligible as memke:s. The subscription is 
10s. per annum or such larger amount as each member is willing to 
give, and it may ke paid in instalments. Tke secretary is Mr. 
F. B. O. Hawes, 18, Park Mansions, South Lambeth-road, London, 


S.W. 


EDUCATIONAL NOTICES. 


City and Guilds Technical College, Finsbury.— A special course of | 


six advanced evening lectures will Le given by Mr. J. K. Catterson- 
Smith, M.LE.E., on " The Theory, Caleulation and Operation of 
Modern Rotary Converters." commencing Monday, January 26. 

The subject matter will inelude the construction of various types of 
modern machine, theory of polyphase converter voltages and currents, 
armature heating, voltage regulation, compounding boosters, and exciters 
starting, control and testing, data and calculation for design, use of turbo- 
alternators and rotary converters. Fee for course 6s. Further particu- 
lars, as well as complete programme of the college, may be obtained 
from the Registrar, Leonard-street, Finsbury, E.C. 

Northampton Polytechnic Institute.—T he following special courses 
in electrotechnies will commence in the last week in January :— 

Special course of six lectures on "* Secondary Batteries," by Mr. W. R. 
Cooper, M.A., B.Sc., A.M.L.C.E.,. M.LE.E., on Wednesday evenings, 
commencing Jan. 28. l 

A special course of lectures and aboratorv work on “ Radio-tele- 
graphy,” by Mr. E. S. Perrin, B.Sc.. A.M.L.C.E... A.M...E.E.,, on 
Monday and Thursday evenings, commencing Jan. 26, and continuing 


until May 14, or longer. 
Particulars as to svllabuses, fees, &c., for either course from the 


Principal, Dr. R. Mullineux Walmsley, St. John-street, London, E.C. 
Imperial College of Science and Technology.—Special advanced 
courses of instruction will he given at the City and Guilds Engineering 
College, commencing in February, including a course by Dr. Stanley 
P. Smith on * The Principles of Manufacture of Electromagnetic 
Machinery and Transformers, including the organisation of Elec- 
trical Manufactories.” and a course by Prof. Miles Walker on “ Ro- 
tary Converters," Particulars of these courses can be obtained frea 
the Registrar of the College, South Kensington. London, S.W. 
Battersea Polytechnic, London, S.W.—A coure cf advanced lec- 
tures on Generating Stations will be given by Mr. W. H. Patchell. 
M.LC. E., M.L E.E.. on Mondays, commencing Jan. 19, at 7:30 p.m. 
The lecture will deal with generating station design, prime movers, 


generating stations, 
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steam boilers, gas and oil engines, electric generators and the lay-out of 


&c. The lectures are intended for advanced 
students. Admission is free without ticket. Further particulars may 
be obtained at the Polytechnic, Battersea Park-road, S.W. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY. Jan. 16th (to-day). 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRIC AD, 


ENGINEERS. 
Meeting at the Hugh Bell School, Middlesborough. Paper 


; p.m. 
on *' Inductance and Induction Coils in Industrial Work," bv 
Mr. E. P. Hollis. 
INSTITUTION OF MECHANICAL ENGINEERS, 
Meeting at Storey's Gate, St. James's Park, London, S.W. 


S pom. 
Paper on “ Commercial Tests of Internal-combustion Engines, 
by Mr. W. A. Tookey. 
SATORDAY, Jan 17th. 
GREENOCK ELECTRICAL SOCIETY. 
Visit to Port Dundas Power Station, Glasgow Corporation, 


ee 


MONDAY, Jan. 19th. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINERRS. 


4:30 p.m. Meeting at Merchant Venturers’ Technical College. 
Bristol. Paper on * The Employment of Power in H.M. Post 


Office," by Mr. H. C. Gunton. 
JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London W.C. Paper on * Modern Gearing.” 


by Mr. H. H. Thorne. 
TUESDAY, Jav. 20th. 
Institution oF Post OFFICE ELECTRICAL ENGINEERS. 
6 p.m. Mecting at the Institution of Electrical Engineers, Victoria 
Embznkment, London, W.C. Paper on “ Overheid Wire 
Construction for Medium and Low Pressures,“ by Mr. A. P. 


Trotter. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
Mccting at the Municipal School of Technology, Man- 


130 p.m. ! 
Paper cn ^" Electro-therapeutics,” by Mr. S. D. 


chester. 
Anderson 
RovAL METEOROLOGICAL SOCIETY. 
Annual General Meeting at the Institution cf Civil 
Engineers Great. George-street, Westminster. Address on 
" Upper Air Rescarch," by Mr. C. J. P. Cave. 
WIRELESS Society OF LONDON. 
Mecting at the Institution of Electrical Engineers, Victoria 
Presidential Address by Mr. 


ee 


~y 


230 p.m. 


S p.m. 
Embankment, London, W.C. 


A. A. Campbell Swinton. 
THURSDAY, Jan. 22nd 
INSTITUTION OF ELECTRICAL ENGINEERS. 
S p.m. Mecting at Victoria Embankment, London, W.C. 
Kelvin Lecture, by Sir Oliver Lo?ge, D.Sc.. F.R.S. 


FRIDAY, Jau. 23rd 
PuüvsicAr Socrety oF LONDON. 


9 p.m. Mecting at the Imperial College of Science. Imperial In- 
stitute-road, South Kensington, S.W. Agenda: 7 Some 
Characteristic Curves and. Sensitiveness Tests of Crystal and 
other Detectors,” by Mr. P. R. Coursey; Exhibition of 
a Water Model of the Musical Arc, by Mr. W. Duddell, F. R.S. : 
" Further Experiments with Liquid Drops and Globules," by 
Mr ©. R. Darling: “A Note on Aberration in a Disper ive 
Medium end Airy’s Experiment.” by Me. James Walker. 


Fifth 


STUDENTS SECTION OF THE INSTITUTION OF Civir, ENGINEERS, 
Spm. Meeting at Great George-strcet, Westminster, S.W. Paper 
en ©“ The Testing of Materials for Use in Engineering Construc- 
tion," by Mr. E. W. Monkhouse. 
Roya INSTITUTION OF GREAT BRITAIN 
9 pam. Mecting at Albemarle-streot, Piccadilly, W. 
* The Coming of Age of the Vacuum Flask.” by Prof. Sir James 
Dewar, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, January 19th, “ A“ Company.— Technical instruction, 7 p.m: 


Discourse on 


to 10 p.m. 
Tuesday. January 20th, “ B " Company.— Technical instruction, 7 p.m. 


to 10 p.m. 
Wednesday, January 21st, Reeruits only.—Infantry Drill and Technical 


instruction. 7 p.m. to 10 p.m. 
Thurs.!av. January 22nd, ©“ C "7 Company.— Technical instruction, < p.m. 


to 10 p.m. 
Friday. January 23rd. 7 D |“ Company.— Technical instruction, 7:30 p.m. 


to 09:30 p.m. 
Saturday, January 24th.— Headquarters will be opened for regimental 


business from 10 a.m. till 12 noon. 


fibre troughs and fitted with Mr. Cortez-Leigh's patent sealing 
ELECTRIFICATION OF THE L. & N.W. RAILWAY'S terminal. This terminal has been designed to form an effec- 


SUBURBAN LINES. tive seal to the insulation of the cable and at the same tim» to 
prevent damage to the cables due to the mechanieal shocks | 
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Rapid progress is being made with the electrification scheme | and vibration transmitted to the latter from the track. The 
that is being carried out by the London & North Western | feeder and sectionalising switch pillars are also being provided 
Railway, in the neighbourhood of London, and it is anticipated ; by Messrs. W. T. Henlev's Telegraph Works Co. 
that electric trains will be in operation between Willesden | The first portion of the electric rolling stock i: being built by 
High Level Station and Earls Court Station some time this | the Metropolitan Railway Carriage, Wagon & Finance Co.. and 
month. This will be the first portionjof the scheme, whose ; comprises four trains, each of three coaches. These trains will 
general details we dealt with about a year ago*, to be put in | be used on the Willesden-Earl's Court section. where the make- 
operation. A map showing the scheme is given in Fig. 1l. On | up of the train will consist of one motor coach, one trailer and 
this section of the line the conductor rail equipment has now ! one driving trailer. but two such units can be coupled together 
been laid. and onlv the jumper cables and a portion of the | to form a six-coach train if required. The stock decided upon 
bonding remains to be done. Arrangements have been made : is of the centre corridor type with end doors and through com- 
for purchasing a supply of current for this line, so that electric | munication between coaches. The whole of the electrical 
working can be commenced without waiting for the completion ! control and switchgear is located in a steel compartment at 
of the large generating station which the company are erecting | the front end of the motor coach, and here all parts are readily 
at Stonebridge Park. The svstem of conductor rails adopted : accessible for maintenance purposes. The motor cars will 
i» the same as that on the District and Metropolitan Railways, ! carry four motors of approximately 210 H.P. each. carried on 
i.e., with insulated third and fourth rails, the positive rail | specially designed bogie trucks. The control equipment will 
being outside the track rail and the negative in the centre | be on the multiple unit svstem with all the latest automatic 
of the “four foot.” The conductor rails are of special, features, including an attachment which automatically stops 
low carbon soft steel and weigh 105 lb. per yard. An analysis | the train in the event of tle driver removing his hand from the 
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of the steel employed showed. the following composition :— , controller handle. The train will be provided with automatic 
Carbon ye. REA Md d e pepe s ! quick-acting ir ERE and uc Dun hand Pe Dr dl 
sulphur 0-029, nickel 0- per cent. e volume resistivity ; gency use. In addition to the above-mentioned work, mos 
of the rails is A 64 Ran of Nd Fal | of the large contracts for the remaining portions of uh 
have been supplied by Messrs. H. J. x ton AER and are | lines to Watford, Euston and Broad-street have been let, 
n. by the Cargo dis Iron & ed es P i o | is on ise Neb uis being ib acne on. .— Fig. 2 
e rails are supported on porcelain insulators of the usua e power-house buildings—a plan of which we give In F!g 

pattern, attached to the sleepers by malleable iron clips, | —are making good progress and will be ready for the reception 
special anchor insulators being provided at intervals to pre- | of the first instalments of plant in a very short time. : : 
vent creepage of the rails through contraction and expansion ! generating plant will comprise five turbine-driven three-phas 
due to temperature — ae Baird have been sup- | alternators having an aggregate normal full-load n o 
plied by Messrs. Doulton & Co. Each rail joint 1s bonded by | 25,000 kw., and capable of developing 31,000 kw. at the two- 
four copper ne of the E m d the four ae | T ea dome The alternators will generate matte ie 
having a sectional area of į sq.in. which is approximately ! 11,000 volts and a frequency of 25 cycles per second. 
equal to the equivalent copper section of the rail. The bonds | motor-driven auxiliaries will be operated by alternating current 
have been supplied by the Forest City Electric Services Supply ' supplied from step-down transformers, or, alternatively, from 


Co., of Salford. ; à low-tension 620 kw. turbine-driven generating set, W 


hich 
The jumper cables for connecting the several sections of the | also can be used for lighting, &c. The turbines and condenser: 
rails together at crossovers, &c., are of Messrs. W. T. Henley's | are being made by the British Westinghouse Electric & Mfg- 


Telegraph Works Co.'s make and are laid solid in bitumenised | Co., and the main alternators by Messrs. Siemens Brothers 
— e 3 Dynamo Works (Ltd.) The condensers are of the surface typ 


* Tug Evecrricias, Vol. LXX., p. 381. Dee mter 13th, 1912. 


Fic. 1.—Map or THE ELECTRIFIED LINES of THE LONDON & NoRTH-W ESTERN RAILWAY. 
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the air pumps being driven by small steam turbines and the 
circulating water pumps by electric motors. 

The boiler-house plant will comprise 20 Babcock & Wilcox 
water-tube boilers, with automatic stokers and Green econo- 
misers. The boilers will be arranged in two rows parallel to 
the turbine room, each row having a separate chimnev stack. 
The contract for the coal and ash-handling plant has been 
placed with Messrs. Babcock & Wilcox. This work comprises 
four coal conveyors, two for bringing the coal from the large 
coal storage ground, which is being provided at the end of the 
power-house site, and two for elevating the coal to the top of 
the boiler house and conveying it to the bunkers above the 
boilers. The latest type of pneumatic system has been adopted 
for dealing with the ashes and soot, and all coal supplied to the 
hoilers will be automatically weighed. Artesian wells have 
been sunk on the site from which an ample supply of water is 
obtainable, not only for the use at the power station, but also 
for supplementing the water supply for locomotive purposes 
at present obtained from the railway company's own supplies. 
The power house is of sufficient area to allow of the plant 


capacity being more than duplicated, and the coal storage will | 
ich * obtaining improved “conditions. 


accommodate a supply of some 20,000 tons of coal, all of which | 
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The contract for the extra-high-tension transmission cables 
had been placed with the British Insulated & Helsby Cable Co. 
These cables will be three-core paper-insulated, lead-covered 
and armoured, and wherever possible will be laid in wood 
troughs fixed on short stumps above ground. These are being 
provided bv the railway company. It is anticipated that the 
power station and sub-stations will be ready for use by about 
the end of the present year. The whole of the electrical equip- 
ments for the trains, with the exception of those for the four 
experimental trains for the Willesden and Earl's Court section, 
and which are being provided by Messrs. Siemens Brothers 
Dynamo Works (Ltd.), have been placed with the Maschinen- 
fabrik Oerlikon, the capacity and general arrangement being 
similar for both makes of equipment. The motor cars will be 
provided by the Metropolitan Railway Carriage, Wagon & 
Finance Co., and the trailers and driving trailers will be built 
by the London & North-Western Railway Co. at their carriage 
works at Wolverton, and will be electrically lighted and heated. 
The company are very carefully considering the question of 
experimenting on a section of the route with a system of elec- 
trical cab signalling on the electric trains, with a view to 
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can be handled mechanically. 
extra quantity can be stored in the immediate vicinity should 


occasion arise. It will be seen, therefore, that very ample 
provision has been made for emergencies and future exten- 
sions. All this is apart from the fact that the coal which will 
be used in this station will come from a group of collieries 
situated on the company's system and within reasonable 
distance of London, so that one of the most important factors 
in the generation of electricity in large quantities will be to a 
very large extent under the railway company’s own control. It 
will be seen, therefore, that very ample provision has been 
made for all emergencies and future extensions, and in order 
to ensure a constant supply of current, so that an uninterrupted 
rapid train service may be given, the company have spared no 
pains in considering every possible contingency and detail. 

The contract for the sub-station plant has been placed with 
the British Thomson-Houston Co., of Rugby. The plant in 
each sub-station will comprise three six-phase rotary con- 
verters and nine single-phase static transformers. A large 
storage battery and automatic reversible booster will also be 
fitted in each sub-station. The sizes of converting units decided 
upon are 750 kw. and 1,000 kw. with a large overload capacity, 
and the machines are of the latest self-synchronising type. 
The transformers are of the British Electric Transformer Co.'s 
make and of the oil-cooled type. At present 10 sub-stations are 
allowed for, and these are being erected at Bushev, Headstone- 
lane, Kenton, Willesden Junction, Queen's Park, West End- 
lane, Chalk Farm, Dalston, Broad-street and South Acton. 


In addition a considerable | 


Fic. 2.—Pr.aN or L. N.W.R. GENERATING STATION AND SHOPS AT STONEBRIDGE PARK, 


The whole of the work is being carried out under the super- 
vision of Mr. F. A. Cortez-Leigh, chief electrical engineer of the 
London & North-Western Railway, to whom our best thanks 
are due for the above information. 


AMERICAN STANDARD CABLES FOR BARE COPPER 
WIRES. 


The following tables have been issued by the Bureau of Standards 
of Washington, and take the place of those which were published in 
THE ELECTRICIAN in 1911 (Vol. LXVII., page 808). It is generally 
agreed that the resistance of a cable is greater than that of the equi- 
valent solid rod, and nearly equal to that of a cable in which all the 
wires are perfectly insulated from one another. The standard value 
of 2 per cent. has, therefore, been adopted for this percentage in- 
crease in length by the Standards Committee of the American 
Institute of Electrical Engineers, and the main difference between the 
present tables and those previously published in THE ELECTRICIAN 
lies in the fact that the resistance and masses in the tables are now 
made 2 per cent. greater than for the equivalent solid rod. This 
involves an assumption of a value for the “ lay," or ‘ pitch," of the 
cable, but the actual resistance of a cable depends, further, upon the 
tension under which the strands are wound, the age of the cable, 
variations of the resistivity of the wires, variations of temperature, 
&c., so that it is very doubtful whether any correction need be made 
to the tabulated values of resistance. It may be more often re- 
quired to make a correction for the mass of a cable. which can be done 
when the “lay " is known. The reader should refer to the issue of 


| THE ELECTRICIAN above mentioned for further information. 
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Table of Bare Concentric Lay Cables of Standard Annealed Copper. (English Unita.) 
Ohms per 1.000 feet. ee Standard concentric st’andine. Flexible concentri: stranding. 
AW.G. Circular Cure . AI Jic 
No. 0 mà c (296. SSO noies Nombr Dimer Oude Number DET Qux 
(=77°F.) (=149°F.) : of wires. dris. imm c. of wires. gni p s 
2.044), 000 0-00539 0-006223 6.180 127 125-5 1.63] 169 JOS-8 1.632 
]. 000,000 0 00568 0 006355 2.870 127 122-3 1.590 164 Tota 1.590 
] SOO.000 0 005909 0-006092 5.500 )27 119] ].^48 169 103-2 1.548 
S ]. 700,000 0 000634 000732 2.251 127 115-7 ].504 loo )00:3 ] 44 
1.600.000) 0 00674 0 00778 4.040 127 112-2 1.459 169 07-3 l.4600 
].500,000 0 00719 0 00820 4.630 4] 128-4 1.412 127 LOST 1.413 
1.4MM) 0 00710 O-OUNS9 4.220 9) 124-0 1.364 127? 1050 1.365 
]. 300,000 0 00830 0 OU058 £.016 91 1195 1.315 127 101-2 hobs 
1.200.044) 0 O08 0o 01604 3.710 o) 1 |] 4S 1.263 127 “7-2 ].2604 
1.000000 Oc OS] Q-Oll4 3.400 ol 09-9 1.209 127 (3+ ] ].2le 
. 1.000.000 DOLON Olt 3.0) 61 1258 0 152 al ] O48 1.153 
OSOANM) 060114 00131 2.0130 61 124-8 1.123 o [iS 1.124 
, CALO 0 C20 0-0138 2. M0 6] 121:5 ].ot5 a4] 00:4 LEH 
NOU, GU 060127 G01460 2.620 n] LISO 12? 9l tuit yn 
P" TTRI TT 0-0135 0 0156 2.410 6! 1145 1.63] ol LIENS ].C 5! 
. 130,000 0 0144 0o 0166 2.320 6] ag OUS 9] “Mrs uum 
1,10,060 0 0154 0 0178 3.]60 yo. 064 9I ST DID 
COUR M9 0 01665 MOLS 2 010 6! Jay 2 020 9] “4-05 XT 
CUO (O0) 0 OL SNO 0 0207 1.450 til 99-2 SO3 0] NpFE2 SUD 
00,00 00196 0 0226 1.700 til 05-0 «455 9] "E S53 
i MOM O-O216 0-0249 1.540 37 ]16:2 814 61 0-2 815 
4500.00) 0 0240 0 0277 1.300 37 110-3 772 ti] SN 773 
400,000 0:0270 0 0311 1.240 37 104-0 728 61 SLO 129 
320,000 O-03058 0:03256 Loxo 37 07.3 68] tl THT 652 
300,00 0 0360 0 0415 926 37 o0 630 Gl 70-1 631 
a 220.000 0 0431 (0498 342 37 49.2 575 61 64-0 ab 
0000 212.000 0 0509 0-055871 653 19 105-5 528 31 16 233 
002) ] 68.000 0 0642 0-60741 O18 19 94-0 470 37 07-3 11 
0) 133.000 0-081] ] 009036 411 19 N43: 418 37 00-0 12v 
0 106.000 0:102 0-117 326 19 rE BT 31 a s 34 
l 583.700 0-120 0-149 258 19 66:4 332 37 47-6 xn 
2 66.400 0-162 0-187 205 y 07-4 202 19 59-1 2w 
3 32.600 0-205 0:237 163 y Ss: 2060 19 52-6 203 
4 41.700 0:259 0 209 129 7 702 232 19 16-9 234 
5 33.160 0 326 0-376 102 1 68-8 ' 206 19 41-7 2n 
6 26.300 0 410 0:473 81-0 7 61-2 184 19 372 Iso 
7 20.800 0 519 0 5u9 64-3 7 54:5 164 19 331 y 
8 16.50) 0 654 0 153 51-0 7 48-6 146 19 205 EM 
Nore l. —The fundamental resistivity used in calculating the table is the International | stranding," and in respect to the correction for increase of resistance and mass Cur tr tne 
Annealed Coprer Standard. viz.. 0:15328 ohm (metre. eram! at 20 C. The temperature | twistof the wires. The values given for '' Onms per 1 000 ft." and " Pounds per 1.990 t". 
ca» cient for this particular resistivity is agg=0-00393, or a4 —0-00427. The density is | are 2 per cent. ereater than for a solid rod of cross-section, equal to the total crost-st2 on 
6-89 prams p^r cubic centimetre. of the wires of the cable. This increment of 2 per cont, means that the valses ave ne 
Nove 2.--This table is in accord with the standards adopted by the Standards Committee for catles having a lay of lin 15-7. For any other lay, equal to l iz n, resistans? C7 mast 
a UMS us CE pred e MD E may be calculated by increasing the above tabulated values by (5-2) percent 
Table of Bare Concentric Lay Cables of Standard Annealed Copper. (Metric Units.) 
ye Total Ohms per kilometre. . Standard concentric strandine. Flexible concentric stranding. 
ME CTOSS- ab Booman Vier G heter d Quseida Diameter Outside E 
Gauge No.). ieee" 25 C. 65 C. kilometre. he ot wires diameter, Did of wires, Giamet:r, 
Here in mm in mm. ee in mm. in mn. 
TM T eer ae E e S PAPIER UR cr mE 
9 (000,000 1.013 o:0177 DOF 9.190 127 3-14 $j-4 169 2.768 11-4 
].O00,000 06:3 0 uU] 6 (02465 S730 (27 3:11 40-4 a) 2.60 -O4 
] S000) 012 TET Bi 00227 s.270 12; (02 303 oo 2.82 393 
]. 200,000 xel (0208 0:0240 TSIO 123 3.04 JN. 2 169 2.523 38-2 
1.600.000 xil Quo? |] 0:02^2 V 127 2-93 37°] J69 247 37-1 
].500,060 TOU 0o 0256 00272 6.590 4] 3-26 25.0 127 2.76 35-0 
1,400,000 700 (02523 00262 6.4120 aj 315 317 127 201 245 
1.300.660 G59 W272 06311 5.970 o] og 33-4 127 257 334 
1.200.600 KOS 0-025575 O07 40 3.010 "] 2409 32-) 127 2-47 32-1 
1.100.060 557 0 0322 (057 2,050 t 269 30:7 127 2-36 3055 
] 000,600 501 IKAS: 0Q40408 4.50 61 32o 20.3 9] 2.66 20-3 
050,000 48] WO373 004430 4.370 6] r1 25-5 91 2-60 28:5 
OOOO 42560 0 03903 00454 4.140 Gl 3 0 21.8 9] 25: 275 
SOAN) 431 0 0416 0-048] 3.910 6] 3:00 270 9I 2-415 27-0 
SNODLOO0 405 0 0442 (0511 MADID tl 291 3152 9] 23S 26-2 
100,060 3-40 60472 0:045 4.450 6] 282 353 a] 2:31 254 . 
100,000 355 0 0506 0 0583 3.220 nl 2-72 24-5 9] 2:4 245 
600,000 329 0 02544 O-0628 2.0190 6] 2-62 23:6 "1 2.15 23-6 
HOO 000 304 0-0580 0-068] 2.700 6] 2.52 229.7 a] 2-06 22.1 
520,060 279 0 06453 0:0743 2.530 61 2 41 21-7 9i ] 07 21-7 | 
ALOCO 253 DOTOS O-OS17 2.300 2 2-05 DUT 61 2.30 204 
450.000 224 0 0,7360 Q- OUS 3.070 A 2-0 KIRE 81 ES 14-6 
400,000 ing 0 08* 5 0:102 ]. 540 37 2.054 18:5 61 2-06 I8 5 
350.000 155 0-10] 0-117 1.610 37 247 17:3 61 1-92 17:3 | 
CRED 1^2 G:MI8N 0-136 1.380 dE 2.20 TES 61 1-78 )6-0 
240,000 123 0-142 0-163 1.150 37 2-09 l46 GI 1-63 14-6 
A.W.G. 
(MHN) 107 O67 0-193 052 19 2-08 134 51 1-93 13-5 
EED SÜo:0 0 21] 0:243 nn 19 2-39 11-9 27 ] 71! 120 
o0 61:4 0 266 0-207 611 19 2.13 1O-G 37 ] ^2 10-7 
0 53:5 03:4 0:385 4*5 19 pO 0-46 ne 1-36 a0 
l 424 0:423 (0-488 385 Tm pon es 37 L.21 8A 
2 x6 0:533 0:615 205 T 2.47 742 ]9 Lo Tol 
3 26-7 0673 0:777 242 i 2 20 6-6] 10 1-34 6-08 
4 21:3 o N49 0-979 192 5 1-463 ONS 19 1-19 nthe 
5 16-58 1-07 1-23 152 1 1-75 $24 19 |o 530 
6 13-3 1:35 po5 121 7 156 $67 19 0-044 us 
P 10:5 1-70 1-86 95-7 F 1-39 4:16 19 U-841 4:20 
8 N-37 2-14 2 48 759 7 1-23 3-70 po 0:749 3-74 
l NR EXAM A NEM UG NER M y EE a ee 
jeu Neve. —The fundamental resistivity, temperature costEzient, and density are e.ven in Note lof the preceding table. Note 2 explains the way in which the stranding affects th? 
calculations. 
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THE LOADING OF AERIAL LINES AND THEIR 
ELECTRICAL CONSTANTS.* 


BY J. G. HILL. 


In considering the transmission efficiency of any circuit, three 

principal things should he taken into account: The attenuation 
constant of the circuit, the characteristic impedance of the circuit 
(i.e., the impedance of a ` long " line), and the quality of the trans- 
mission in the circuit (7.e., how far it departs from the distortionless 
condition). As regards the first of these, the efficiency of an aerial- 
loaded line is theoretically liable to much greater fluctuations than 
that of an underground line, owing to the much greater variation of 
Jeakance in the former than in the latter. The amount of this varia- 
tion, however, at alternating-current frequencies corresponding to 
those of the human voice, called for special investigation. The im- 
pedance of a loaded acrial line is much greater than that of an under- 
ground lire, and the effects of reflection are correspondingly scrious 
and repay careful investigation. | Finally, the quality of speech in an 
underground circuit is usually improved by loading, but, from 
theoretical considerations, this could not be expected in aerial lines 
and observations were necessary to ascertain whether actual de- 
terioration of quality occurred and, if so, to what extent. 

In its perfect form loading is the addition of inductance to a tele- 
phone circuit in such a way that the circuit acts at all frequencies, 
and at any instant, as if the current in the circuit were a direct 
current without any frequency effects. Such a circuit is said to be 
distortionless, because the attenuation of signals is the same at all 
frequencies. "The attenuation constant is 


B— VJ (RI PL? (S? + PAK) + (RS P?KL), 
and this applies to any type of telephone circuit whether it be loaded 


or unloaded, overhead or underground. 
Now, if a loaded circuit is to act as though only direct currents were 


concerned, the effects of frequency must disappear—that is, the 
frequency factor becomes 0; thus equation (1) then becomes 


B= V 1 y R28? + {RS= A/ KS, Wm cf mets RE XR (2) 


and this is the least possible 9 for a given R and S. The next 
question is, What must be the relation of R, L, 5 and K, in order that 
they may act together in such a way as to produce the minimum 8 
and distortionless circuit ? This relation, which may easily be 


found, is 
S 
R+ ‘) 
a K 
"Ei f we ; a x 7 ^ (3) 


t.e., in any circuit whatever having the constants R, 5, L and K we 
S 

—L, that 

K 


(1 


have by this formula the distortionless condition when R= 


is, we have the same 8 for all frequencies, on the assumption that the 
constants themselves do not alter with frequency. Now, the equality 
of R with SL/K is, as a rule, not realised in unloaded circuits. 


~ 


S S 
Generally speaking ya is much less than R. The factor k^ how- 


ever, may in such a case be made equal to R, either by increasing S or 
L. If S is increased, however, 8 is also increased. This is not the 
case if L is increased, and we can most usefully attain it by varying 
L, or, in other words, by loading. 

If we suppose R, S and K to have a fixed value for any circuit, the 


last equation is of the form 


A+ ry din 
2 E 


A, B and C being constant and x variable. This expression has a 
minimum value when A= Br. The formula is a general one; it will 
apply to any quantities whatever, whether electrical or not, where 
A, B and C are constants and «2 is a variable. But every loading coil 
added to the circuit has resistance as well as inductance, but, in & 
well-designed coil, the increased resistance is proportional to the 
added inductance, so that the ratio R,/L, is constant at a given fre- 
quency and with a specified current flowing through the coil. The 


formula now becomes 


R, S 
R«(— L /K 
——— L 
where R, and L, are the und aud resistance and inductance respec- 
tively. But, as stated above, Ry/L, is a constant at à given fre- 


* Abstract c of a Pape r read before the London Ce ntre of the Institution 
of Post Office Electrical Engineers. 


that is, 


R, S. 

+— 1s2 Con- 
stant, the equation is, therefore, of the form given above. In the 
case of any circuit we wish to load, thercfore, we can always find the 
inductance which will give the minimum 9. It can be shown that 
the best inductance to be added to an overhead circuit is 


quency, as also S/K is assumed to Le, and, therefore, 


where L, is the natural inductance of the circuit. 

In any series-loaded circuit, where PL is great in comparison with 
R and PK with N, leakance should ke avoided where practicable, 
even in the case where an infinite amount of inductance would be 
required to produce the misimum g and an amount of leikarce 
would reduce the amount of inductance required. For equation (3) 


may be written 


wy 


3= o V Kit > / sf, 


R (8 
= VK/L+ VLA s. s s s. A) 


But if S=0 and PL is great in proportion to R (as it usually is in 
loaded circuits), then 


R T 
8—5 V KIL, fh ace hie Ss ak 5h CLA) 


that is to say, the circuit may be distortionless without leakance, and 
it may seem by inspection that (4) is greater than (4a) by the 
amount of the leakance factor on the right of (14). In practice, the 


left-hand member of (4) and also (44) takes the form s 9 


but the reasoning giv en above is not in any way altered by that cir- 
cumstance if R,/L, is constant. The outcome of the matter is that if 
there be no leakance, formula (4A) gives 8 in a loaded circuit, but if 
leakance is present then formula (4) must Le used, and this is equal to 
(44) 4 tke quantity on the right- hand side of (4). In practice an 
increase in S would mean an increase in K, and this would further 
increase the unsatisfactory effect produced by an increase of S. 
Again, leakance is also a principal cause of increase of attenuation 
with frequency in telephone circuits, and is very objectionable on 
that account. In some unloaded tc'ezraph circuits, where distortion 
is present and harmful, an increase in leakance may, however, im- 


prove matters 


R, S 
In the formula whea R=(, i +a dE we have 


R+ (p+ +2) 


2 
DI o za a 


-yro (D+ Lx“ 
ae) KR a Ds 


=Bmin e+ E sos a oe 


i.e., the minimum 8, this equation is ilie dd m 

On account of expense and to avoid high values of impedance, it 
may not be economical to load a circuit fully, and it, therefore, 
becomes important to find how far any given inductance increases 
the value of 8 as compared with the minimum 8. Now, 


8 E 2 L/L + vaL. 
oin. 2 


where L is now the inductance giving the minimum ,3 and L, any 
inductance selected for loading purposes and giving a different 8. 
If P, is the percentage of variation from the minimum 3, then 

P, = 50[(1/ L/L, +y L,/L)=2], . . . . . (6) 

i.e., with any loading L, the attenuation constant will vary from the 


= V K/L, 


: minimum attenuation constant 8m which is obtained by an amount of 


inductance L by a percentage P. Formula (5) is theoretically cor- 
rect for cables, and requires slight moditication in theory for open 
lines, but in practice it is also correct to within less than 1 per cent. 
for open lines. Although this formula gives the minimum 3 attain- 


D 
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alle with given values of R,/L,+S/K, yet it will readily be seen that 
t! ere is interest in making these constants as small as possible. 
The complex attenuation constant 


A=\(R+)PL)(S+jPK) . . . . . (7) 


it: plies not only that the current changes in magnitude by a given 
percentage per unit 'ength in an infinite line, but also that the sine 
wave revolves through a definite angle per unit length. It may also 
Le written 

A= p ta. 

If we know the frequency, then the velocity (V) of propagation 1s 
easily obtained from the formula 

v n l á 
Pma y KL KL 7 0 (8) 

It is obvious from this that the velocity becomes less as the induc- 
tarce is increased. The effect of this is serious and costly from a 
leading point of view. It can Le inferred theoretically and proved 
experimentally that as the lire becemes more heavily loaded the 
coils must te spaced closer and closer in order to maintain a uniform 
c'earness of speech with different values of loading. and this, of course, 
means additional expense. The rule adopted in England is the fol- 
lowing for cable circuits: K, D, L, must not exceed 25, where K is 
the capacity in microfarads, D the distance apart in miles, L, the 
inductance of the coil in millihenrys. In America the rule is that the 
advancing wave must strike not less than 7,000 coils per second. 
These two rules lead to similar results, although the American rule 
requires rather more coils and should, of course, give a little clearer 
speech at a correspondingly greater cost. The German rule until 
recently was that the advancing wave shall strike 10,000 coils per 
second, T am not quite sure whether it has now been moditied. 

If a current, C, of a definite amount, V/Z,-: C (where V is the im- 
pressed voltage and Z, the characteristic impedance) be observed at 
the beginning of a uniform and long line, then, by consideration of 
the attenuation constant and the circuit length, the current at any 
other point of the line can Ee found. It frequently happens, how- 
ever, in transmission. calculations, that the absolute value of the 
current is not required, but only its relative value as compared with 
the current in a standard line (the standard cable), So long as the 
impedance of the lines compared do not differ unduly (and this is 
largely the case in fairly long unloaded lines) the relative efficiency 
of the lines may Le obtained by compar ng their attenuation con- 
stants and lengths. This remark, as a general rule, does not apply to 
loaded lines. In such a case loading materially increases the im- 
pedance and correspondingly reduces the current entering the circuit. 
It can be shown that the best loading for a short line is not the same 
as that fora long line. Also, if the telephone used is not of suitable 
impedance (the Lest result is obtained when the receiving apparatus 
impedance equals that of the line, and has an angle equal and oppo- 
site to that of the line) further losses arise. This part of the subject 
is dealt with in Mr. A. G. Lees’ Paper on *‘ Telephone Transmission 
Reflection and its Effects,” published in the abstracts of the 
I P.O. E.E., and in Mr. Aldridge's Paper on * Practical Application of 
Telephone Transmission Calculations,” read before the I.P.O.E. E.* 
[n the investigation dealt with in this Paper the losses were investi- 
gated experimentally, and generally compared with theoretical 
values. 

The electrical constants of aerial telephone lines at telephonic fre- 
quencies are not necessarily those obtained with steady currents. 
The formula for the attenuation constant is only true when the values 
of R, L, S and K are effective values— i.e., the values obtained in 
alternating-current measurements at some particular frequency. In 
the special cases we are considering the frequency which is generally 
accepted as giving the same attenuation as the human voice is 800 
periods per second. When such measurements are decided upon it 
is much easier to obtain the required constants by observations on a 
relatively short length cf unloaded aerial line than on a similar line 
loaded. but once having obtained the constants they are available for 
use when such circuits are loaded. In the case dealt with in this 
Paper a length of 30 miles of unloaded aerial 300 lb. copper circuit- 
loop was kept under observation from November, 1912, to Februarv, 

1913, and a number of measurements were made from St. Albans 
Post Office by means of a 7 Franke " machine (a description of this 
machine will be found in THe ELECTRICIAN Vol. LAN NEL, p.88. Oct. 24. 
1913). Tests were taken at different frequencies varving between 
2an 3,000 to 2g = 7,000 (n being the number of periods per second), 
in order to find the amount of attenuation and distortion as well as 
the circuit consiants, The mein observed ; was 00957. The 
maxinium wits 0-006237 and the minimum 0-00522. The calculated 
3 from the constant Is 00056. Although it will be seen that the 
mean figure obtained was very near to that usually taken, it should 


- 


* See Tue Evectriciay, Vol. LXXL, June 6, 1913, p. 300. 


| 


be noted that in different weather conditions the 9 varied nearly 10 
per eent. above and below that figure, giving a total variation of 
nearly 20 per cent. The cause of this variation was the different 
weather conditions which prevailed at various times, but it is also 
important to note that in these experiments the Jeakance at alter- 
nating-current frequencies was considerably greater in fine weather 
than that obtained by direct-current measurements, This result is 
interesting, but more experiments are required before the ratio i bere 
shown can ke accepted as a general property of aerial lines. From 
the practical point of view this difference in alternating-current and 
direct-current measurements loses most of its importance from the 
fact that when the direct-current insulation is under 1 megohm the 
difference between alternating-current and direct-current. measure- 
ments is relatively small. It is a point towards the lower limit of 
insulation that determines the practical value of a circuit from the 
point of view of transmission efficiency. The practical outcome of the 
test is that whereas | megohm per mile is usually taken as the mean 
figure, it was found in these tests to be à megohm, at a frequency 
such that 2m» = 5,000. 

The aerial circuits selected for loading were two 300 Ib. copper 
circuits between Leeds and London. the length of the aerial se-tion 
being 200 miles. These circuits were selected as being free from 
underground sections, directly accessible from London, and of equal 
gauge. There are also on the same poles two other circuits exactly 
similar in every respect, so that it was possible to compare the loaded 
with the unloaded circuits in different weather conditions. It was 
not possible to obtain circuits of small gauge to fulfil these conditions. 
The attenuation constant of this circuit as measured by the Franke s 
machine is 0-0057, and this agrees with calculated values very nearly. 
It was known that the Western Electric Co. stock two types of load- 
ing coils specially manufactured for aerial loading. These coils have 
an inductance of 265 millihenrys and 160 millihenrys respectively. 
and are hereafter called coil No. 1 and coil No. 2. ‘The relation of 
effective resistance (R,) to inductance (L,) in the coils i5 such that 
R,/L, = 25 ata frequency of 800 cycles per second for both coils. The 
usual spacing for the former is 8 miles apart, and for the latter 12 
miles apart. Coil No. 2 is, therefore, suitable for use on lines with 
relatively low insulation if the attenuation constant only be con- 
sidered. It is; however, of great importance in the case of aerial 
circuits to consider also the characteristic impedance in the cic of 
loading on account of its relative magnitude as compared with the 
impedance of other circuits. In view of the humidity of the atmo- 
sphere in this country it was decided to load one of the circuits re- 
ferred to with coil No. 1 and a second cireuit with coil No. 2 and to 
determine bv experiment which was the more suitable coil for the 
prevalent weather conditions. Accordingly London- Leeds No. 6 
trunk circuit was equipped with coil No. 1 spaced 8 miles apart. and 
London-Leeds No. 7 trunk circuit with coil No. 2 spaced 12 miles 
apart. The loading coils are toroidal in shape and are enclosed 1n 
strong iron cases specially adapted for attachment to an auxilary 
arm which is fitted at the top of the pole. The aerial coil 18 much 
larger than the other. 'Fhis is to permit of a lower effective resistance 
being obtained, owing to the fact that aerial loaded circuits have 
generally a much less ohmic resistance per mile than underground 
circuits, and it is, therefore, considered necessary to keep the added 
resistance as low as possible. In this case the larger coil has half the 
effective resistance of the smaller one. It is necessary that every 
coil should be separately protected aud that the protector should be 
of a reliable form, and such as will stand weather exposure. Each 
complete loading coil and case weighs approximately { ewt.. and 15 
fixed on an auxiliarv support bolted to the back of the pole. The 
leads are of vulcanised indiarubber, and are cleated to the pole. 


The tests made were of two distinct kinds: Measurements by an 
alternating-current Franke machine and speech tests by comparison 
with a standard cable. The relative behaviour of the loaded and un- 
loaded circuits was also kept under observation from the point of 
view of reliability in different weather conditions. The eireuits 
tested were London-Leeds Nos. 8 and 9 unloaded trunks, which are 
similar in all respects to London-Leeds Nos. 6 and 7 loaded trunks. 
and thev were continually compared with them. The principal 
point selected for the tests was St. Albans, due to the fact that it Is 
readily accessible from London and very near the end of the ope? 
lines. When the leakance is small theoretical considerations show 
the more heavily loaded circuit to be the best of the three. Fer 
values of insulation between 187,000 ohms and 128.000 ohms per 
mile, however, the more lightly loaded cireuit might be ex pe tel to 
give the better result, and below that figure the Fa more favourable 
in. unloaded circuits. In practice the greiteat value of Jerkance 
oo during the whole of the tests ae such that S/K was about 
Mad ees ~ are concerned, the loaded lines ne 
(leone The f Now; Biy E the best result. and this was foun! t^ i 

te foflowing table shows attenuation constants 23 071 
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unloaded circuit and each of the loaded circuits during the month of 


April last :— 
Table I.—London-Leeds 6, 7 and 9 A.C. Measurements. 


— — 


— —- 


| i | : 
Insulation 


e9 505 5.» est o 


m : S/K from 
St. Albans i ve Circuit resistance EM 
to sailed P. measured with at 800 periods 
: D.C (megohms).— per second. 

Worksop ... 131 L.S. 6, 0-00312 19-0 45 
a : 131 L.5. 6, 0-00267 4.16 65 

2e 13... L.S. 6, 0-00283 223 95 
aaf BPO L.S. 6, 0-00291 1-04 135 
Doncaster . 148 L.S. 6. 0-00310 GINE! o» 
Leeds ....... 189 L.S. 6, 0-00283 81:3 44 
Worksop ... 131 L.S. 7, 0:00390 38-0 43 
Doncaster , 148 L.S. 7, 0-00390 6-24 55 
Leeds ....... 189 L.S. 7, 0-00375 11:3 m 
Doncaster . 148 L.S. 7, 0-00374 2-27 a0 
]ecds ....... 189 L.S. 7, 000372 ]-51 110 
Kettering... 5 L.S. 9, 000555 | 2-01 95 
Worksop ... 131 L.S. 9, 0-00520 | 15-10 48 
Doncaster . 148 L.S. 9, 0-00548 4-60 00 
Leeds ....... 189 L.S. 9, 0-0060] jd Nes 
L.S. 9, 0-00614 | 1-51 110 


189 
A number of earliez measurements takea on the circuits during the 
winter months on the two loaded circuits had to ke cancelled owing 
to some unfortunate fault which was very difficult. to trace, and 
which rendered the results taken on the loaded circuits during that 
period unreliable. As regards the results given in the table, there 
was sometimes difficulty in obtaining correct figures owing to noise 
on the circuits, the results on the unloaded circuits are, however, 
within 6 per cent. of the calculated curve. Three of the six measured 
results on the more heavilv-loaded circuit are in fair agreement with 
the calculated curves; the other three are not so satisfactory. As 
regards No. 7 circuit, the results show a general resemblance in the 
-alues of 8 regardless of the value of S/K. It should be noted, how- 
ever, that the calculations assume a uniform distribution of leakance 
along the whole line, whereas in practice it was on several occasions 
verified by test that the distribution of leakance over the London- 
Leeds circuits was very irregular, and this in conjunction with induc- 
tive disturbances, probably accounts in some part for the discrepan- 
cies between observation and calculation. It is worthy of note that 
in the experiments previously referred to as having been made to 
determine the line constants, the results were regular and consistent 
with calculation, but in that case the length of line was only 30 miles, 
and the leakance was, therefore, usually much more evenly distri- 
buted than in the case of the rclatively long line to Leeds. 

A number of speaking tests were made from three points on the 
line— viz., Harby, the middle point of the line, and St. Albans and 
Leeds, practically at the ends of the open line. The circuits could 
only be taken when the public service permitted, and this, com- 
bined with the fact that one out of the four circuits was not infre- 
quently more or less interrupted, rendered it difficult to obtain a 
sufficient number of reliable tests. This is not jto be wondered at 
when it is remembered that the total length of single wire involved 
in the tests was 750 miles in the four circuits. Before deal. 
ing with the observed results, it should te remarked that owing to 
occasional inductive disturbances added to the difference of * tone ` 
noticed between speech on the aerial lines and standard cable, and 
also the fact that in such tests personal opinion is a factor which must 
be recognised, a high degree of accuracy could scarcely be expected. 
Dealing tirst with the unloaded lines, the following observations with 
local battery instruments were noted on different dates :— 


m Table II. 


Length’ Miles of. Caleulisted | Experi- ' Terminal | 


; uso of circuit) standard B taken mental mileage g K 
E Pi under cable from result in at end of | /h. 
pai test. | observed. , Fig. 1l. terms of 3.) cable. | 

London... 318 | 18 0-0057 TH ^ 0 ^03 
lecds......| 184 111 0-0058 (00865. | 0 130 
Nos 8& 9j 378 | 29 I 0-0058 0-0062 ; 0 120 
Trunks I 378 | 20:8 0-0058 0 O058 10 m.s.c. 120 
e bee 318 21 0-0056 0-0059 0 50 

ie s 378 20 ' n 0-0076 0 | 7 

J 
It 


These results are representative of those generally obtained. 
appears from the speech tests that the calculated value with local 
battery telephones on the end of the line is obtained in good weather 
On the whole, the observed results are a little 


and a quiet line. 
It should be noted, however, that 


worse than the calculated ones. 


slight disturbances on the line might be expected to influence the 
result, and that the speaking apparatus at the end of the line was not 
allowed for. | 

The speech tests made on loaded aerial cireuits were of two kinds : 
Tests of Nos. 6 and 7 (looped) from Harby and from St. Albans and 
tests of Nos. 6 and 7 singly between St. Albans and Leeds, both 6 and 
7 being compared directly with an exactly similar unloaded circuit 
and the difference noted. In the most conclusive test under this 
head a minimum length of 10 miles of standard cable was used as a 
terminal mileage at both ends of the circuit, and an additional 
standard artificial cable inserted in the line having the let 
standard cable value, The variable standard cable was altered 
until equality of speech was obtained in the two lines under 
test. The value of the unloaded circuit was afterwards ob- 
tained by testing a return loop between the sume points. The 
direct test of the circuits between Leeds and St. Albans on two 
different occasions showed a mean difference of 2] miles of standard 
cable between the heavily loaded circuit No. 6 and the unloaded 
circuit No. 9 and a difference of 1 mile of standard cable between the 
lightly loaded circuit No. 7 and an unloaded circuit No. 9. Putting 


these results in tabular forin. we have :— 


^s E Leneth, Terminal Standard cable 
Frank circuit. i , o 
miles. | mileage. equivalent. 
! —— a 
London-Lecds No. 6... 189 | 10 m.s.c. | 9 
< No. 7... 189 10 m.s.c. 101 
189 | 10 m.sc. 111 


99 


No. 9... 


The mean value of the measured attenuation constants as shown 
in Table [ are: LS 6, 0-00291 ; LS 7. 0-0038 ; and LS 9, 0-0057. 
The value of 8 between St. Albans and Leeds was therefore : Circuit 
No. 6, 0-55; circuit No. 7, 0-718; and circuit No. 9, 1-08. Taking 
the 3 of the standard cable at 0-106, we have the following values of 


these tests expressed in standard miles: Circuit No. 6. 52; circuit 


No. 7. 677 : and circuit No. 9, 10-22 in standard cable equivalent. 
In the case of LS 6 and 9 these are exactly the results which might be 
expected if S/K were 100. LS 7, however, would only give 6-2 miles 
of standard cable at that figure. Now the weather was such during 
the standard cable tests under consideration that the value of 5/K 
is à reasonable one, so that, from that point of view, the comparison 


It is desirable at this stage to direct attention to one or two 


is valid. 
In view of 


points in conneztion with the tests of the loaded circuits. 
the fact that only one circuit with a particular kind of coil is avail- 
able for test, and that the circuits are, electrically speaking. anything 
but long circuits, it must be recognised that there are great difti- 
culties in the way of obtaining all the information de sirab'e from the 
tests. If a return loop is taken, the possibility of reflection loss 
between the conductors of circuits 6 and 7 must be admitted and this 
complicates the result. On the other hand, if only a single length is 
taken, the circuit is electrically so short that reaction between the 
two ends is to be feared, and this would obscure the true result. 

Tests were also made to ascertain the effect of extending the loaded 
lines by long lengths of similar unloaded aerial lines. As four 
circuits were re quired for the test, some difficulty was experienced in 
obtaining then simultancously for carrying this out. The mean of a 
number of tests gave, in round figures, an average loss of 2 miles ef 
standard cable at each junction of the unloaded open lines with the 
loaded ones. The marked losses found in connection with aerial 
loading point to the conclusion that terminal transformers are d» ir- 
able. These transformers are so designed that the impedance of the 
two windings of the transformer are suitable for working in connec- 
tion with the loaded and unloaded lines respectively ; they can, of 
course, be varied to meet requirements. By the use of such trans- 
formers the losses at points of junction can be reduced to approxi- 
mately I standard mile. The tests shown in the following table were 
made to determine the effet of the standard ecmenon battery set in 
connection with loaded lines, and also for comparison with local 
battery sets. 

The impedance of the common battery apparatus used for these 
tests appeared to be exceptionally high as measured by the Franke 


It is desirable that the figures should be verified before 


machine, 
In the 


the calculations in connection with them are published. 
meantime the results of the speech tests appear to be of interest as 
showing the relative order of the losses with various lengths of cable 


used as terminals. It should not be overlooked that loss is to be 


allowed for between ci:cuits 6 and 7. 

The following deductions and conclusions may be drawn from the 
above arguments: The loading of a sufficient lengt h of aerial line in 
i It is evident from calculation. from 
and speech tests, that the loading 
iniirovement. of speech 
naue tests can be main- 


this country is advantageous. 
alternating current measurements 
of open lines of sufficient length leads to 
efticiency if the degree of insulation found in the se 
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Table III. —Speuking Tests. Comparison of Losses on Common Battery and Local. 


Battery Seta in connection with Loaded Aerial Lines. 


Terminal line. 


Circuits, | Length. at of battery 


Observed miles of standard cable. 
Length Miles Local Common battery telephone. 


each ‘standard tele- 500 ohm 300 ohm 0 ohm 


PEU e 
— 


gauge circuits this is quite practicable. There is also 
a much greater probability of successful superimposing 
on underground circuits than overhead lines. The 
prospect of long.distance underground circuits is 
. attractive, and is certain to be closely studied in the 
near future. The above comparison is made on the 
supposition that overhead lines are very materially 


| end. cable. phone. loop. loop. | loop. , inferior to underground lines from thc point of view 
i wore — | of insulation. In view, however, of the fact that over- 
d : =e Pore 1&1 — 2l4 head lines would be distinctly superior to underground 


London-ILeeds 6 & 7 | 37 
Loaded circuits do.* | 


tained. Further, as no trouble has been expericneed up to the pre- 
sent and the line used for the test is a normal main linc, the prospect 
is distinctly favourable. The calculated figures for 8 on both loaded 
and unloaded lines, when compared with measurc.nents at alter- 
nating-current frequencies, show a fair degree of agtec ment when the 
circuit constants are accurately known. Speech tests on unloaded 
acrial circuits showed slightly higher results than indicated by calcu- 
lation of 8 alone, the result varying somewhat with thc apparatus 
used. With the most suitable apparatus the loss was very small. 
Tke losses found in loaded aerial circuits are so large and difficult to 
predict that working figures should be obtained from a combination 
of altc:nator and voice tests. The lossc: found in various conditions 
in these tests are indicated in the Paper. They are given as only 
approximately corrcct, but as giving a useful indication of the order 
of losses to be expected. Direct comparison between the loaded and 
unloaded circuits (of exactly the same type) showed a distinct 
degradation of articulation on the loaded circuits. The quality of 
speech on the latter was, however, commercially satisfactory. The 
obser.cd result was what might have been expected in view of the 
known variation of the resistance of loading coils and also of the 
amount of leakance with frequency. 

There is no appreciable advantage to kc gained by loading an 
aerial telephone line in this country, even with terminal trans- 
formers, if before loading it has a transmission efficiency of less than 
8 miles of standard cable. Greater lengths of line would show a pro- 
gressive improvement with length. This improvement in the best 
weather may approximate to reducing the value of 8 by one-half 
(excluding end effects). The mean improvement in this climate 
would probably be a reduction of the unloaded value of 8 to the ex- 
tent of 40 per cent., and in cases of low insulation 30 per cent., ex- 
cluding end effects, but taking into account the fact that the un- 
loaded circuit would also be subject to variation. In order to obtain 
any marked improvement in this country in wet weather (say, 
S/K 250), where only 30 per cent. improvement is obtainable a con- 
siderable length of line would be necessary. "This might be reduced 
to a minimum by small gauge wires. It appears clear that aerial 
loading has a much greater scope in larger countries than in England. 

As 1egards the relative advantages of overhead and underground 
loading. the minimum 8 in both cases may be found with sufficient 
accuracy by the formula 


(RS 
- KR( E D 
B. N/ KR( i+ 
The capacity K in an overhead linc may be taken as 0-01 mfd., 
and in an underground A.S.P. cable at 0-065 mfd. (the small capa- 


city of the coil is negligible). For underground work a coil having 
an R,/L,=35 is available, and it i» reasonable to suppose that a 


value of S/K — 20 can ke obtained. Comparing the formule in the ! 


two cases we have :— 


Underground Bu=v “Rx 0-055 x 10 5 x (35 + 20). 
- Open Buy \ RXOUI x 1075 x (25 - S/K). 
— B. Rx 6-5 x 55 
ee ER R x 1x (25+48/K) 
. Bi 301-5 
That is a poe 
That is. if the value of S/K in the aerial line become: 332-5, the | 


underground circuit is theoretically as eĦticient as the overhead one. 
It has been shown that this actually happens so that underground 
circuits may be made as eficient as overhead loaded lines in the 
minima eficiency conditions obtaining during winter in this 
country. The underground circuit has the advantage that it would 
have a lower characteristic impedance and would be much more 


reliable. It would. however, probably be much more costly. In 


practice the «small gauge cireuits in underground cables could not be ! 


economically loaded to give the minimum j. but in the ease of heavy 


* Standard cable type. 
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- cables if their insulation could be improved attempts 
' will certainly be made to improve the insulation. 

In comparing the relative advantages of highly efficient and less 
efficient loading coils in leaky circuits, if it be assumed that a coil 
must be designed for a circuit having a definite valuc of leakance, 
say, S/K — 250, then the effect of using a coil having a line constant 
of, say, 25 (the present aerial line coil), and one havinga line constant, 
sav, 35 (available for underground purposes), may be seen by the use 
of the formula 


B,— KRA/(R,/L, +5/5). 
Case (H). Let Bu =V KR (35 + 250). 


Case (2). Let Ba 1/ KR(25 + 250). 


Then B, 285 
= = [-018. 
Bin, 275 


That is a little less than 2 per cent. increase in the minimum B 
obtainable is involved by the use of the coil having the higher con- 
stant. The latter coil is, however, of appreciably smaller dimensions 
than the one used in these experiements, and there is no doubt that 
its use would lead to economy in such a case. 


The most suitable inductance for loading English aerial lines 
depends upon thc amount of leakance and the gauge of the wires to 
be loaded. The average effective S/K was found in these tests to be 

| 135 and the minimum 350. It is important to provide for the most 
| beneficial effect of loading at the time the circuit most requires im- 
provement—+.e., when the leakance is greatest—but this precaution 
should not be pushed to abnormal limits secing that the value of S/K 
only fell to 350 on one occasion, a mean between 135 and 350 would 
| probably be a good compromise, in that case S/K = 242-5, or, say, in 
| round figures, 250. “Even then the 265 coil still gives as good a 
result as the lighter loading coil (with S/K = 250), and as it is superior 
for all less values of S/K it isto be preferred. The ideal loading, how- 
ever, for 5/K = 250 with a coil value R,/L,= 25. is 25 millihenrys per 
mile in the case of the particular circuit under investigation. Itis not, 
however, economical, as a rule, to design special coils for cach circuit. 
If the whole range of aerial conductors be considered in connection 
| with the S/K values found in these experimenta it will be seen that 
. one or other of the coils used in these tests fairly meets the require- 
ment. 
| In conclusion, I wish to emphasise the growing importance of 
loading. The Post Office has at present not less than 13,000 loading 
coils actually installed in underground circuits, and nearly 15.000 
more are at present in process of installation in lead-covered cables. 
These coils are gen?zally spaced 2} miles apart, so that the Post Office 
will shortly own approximately 70,000 miles of loaded underground 


lines referred to in this Paper. The advantages of loading are so 
considerable that it is certain that the principle will be widely applied 
in the future. It is for this reason that I have attempted to simplify 
the proofs of the more general and widely used formule, and have 
analvsed some experimental results. I am convinced that some 
attempt is urgently needed to make the subject accessible to a wider 
| range of readers, and F hope that this Paper will be a step in that 


| | circuits in addition to several submarine loaded cables, and the aerial 
[ 
! 
I 


| direction. 
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Bureau of Standards, Washingion.—A circular of the 
|! Bureau of Standards has been issued. containing a list of fees 
. for electric, magnetic and photometric testing. The range 9 
| testing Includes tests of resistances. I2. M. F.s, electrical measur- 

ing instruments, capacity and inductance magnetic tests made 
! by the Bureau include permeability and hysteresis tests 0 
magnetic materials, and the calibration of magnetic measuring 
instruments. The standardisation of incandescent lamps 
i used as photometric standards and general tests of lamps are 
also undertaken. 
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THE USE OF TELEGRAPH LINES FOR LONG-DISTANCE 
TELEPHONY. 


BY B*LA GATI. 


Summary.—The author discusses the difficulty of separating tele phone 
currents from telegraph currents at the present day, owing to the higher 
‘speeds that are used in telegraphy, and the fact that dynamos jfor 
generating telegraph currents give rise to high-frequency currents due to 
commutation. He discusses the improvement of conditions (1) by 
means of Pupin coils, (2) by means of carth-shunted conductive coils, and 
(3) hy decreasing the effective resistance and leakance of the lines. 


— 


It is known that in the early days of telephony the iron 
telegraph wires were occasionally used for telephone messages. 
Bell himself made his first telephone experiments on telegraph 
Iron wires (Atlantic & Pacific Telegraph Co., Boston, Salem). 

In these early days of the telephone, the telegraph wires 
were still fairly silent, for there was no rapid or alternating- 
current telegraphy in use. The number of telegraph wires was 


Fic, 1.-—HiGH-FREQUENCY CURRENTS OF A DIRECT-CURRENT DYNAMO. 
(Scales: 1 milliam pere — 9-5 mm.; 1 second - 1,224 mm.) 


also limited ; moreover, the telegraph currents flowing in the 
same line did not cause any important disturbances. Speech 
was possible, and the first concerts and entertainments which 
Bell arranged met with material success. 

In time the circumstances changed ; current from dynamos 
took the place of that from wet batteries, and dvnamo currents 
caused serious disturbances. We see in Fig. | the high-fre- 
quency currents that arise from a direct-current dynamo. 
According to my researches, the dynamo machine as used for 
telegraph purposes gives 1 per cent. of its current as high- 
frequency currents on the lines. Taking the case of 20 milli- 


wL 


R 
Fic. 2.— THE VECTOR oF THE IMPEDANCE. 


amperes—that is, 20,000 microamperes— direct current for the 
purpose of operating our telegraph relays, the 1 per cent. high- 
frequency current will have a strength of 200 microamperes, 
which is just twice as much as the arriving (incoming) telephone 
current in commercial speech. 

It was necessary to seek, at this period of telephony, for a 
remedv. We know that to-day the problem of the telephone 
is standardised ; we use copper and bronze wires (not single but 
double-wire circuits) for telephones. and thus there seems no 
need to use the iron telegraph wires for telephonic purposes. 

Before the question was solved for the telephone, an attempt 
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Fic, 3.—vas RyssELBERGHE'S METHOD OF TELEPHONING ON 
TELEGRAPH LINES. 


was made by van Rvsselberghe, who applied the telegraph 
lines to telephone work. He was very successful in Belgium, 
which country had built her telegraph wires of copper, not of 
iron like other countries. Since the work of van Ryssel- 


berghe the theory remained that telegraph currents have 
generally a low frequency, and that telephone currents possess 
a high frequency, and so these two kinds of currents are easily 
separated. 

Nothing must be used except choking.coils, which prevent 
the passage of high-frequency currents, but allow the direct- 
current impulses and low-frequency currents to pass. The 


impedance of such coil is 


R+jwL, . .. .. .. (I) 


where R is the effective resistance, L is the inductivity of the 
coil, 7 — 4/— 1, e —2zn, and n denotes the frequency. 

Fig. 2 illustrates this expression in vector form. 

Using a condenser, we can suppose that the effective resis- 
tance of the condenser plates is negligibly small ; of course, the 
so-called wire condenser possesses a resistance, too ; we denote 


this bv Re. Thus, we have 


] 
A pe . . . *. . *. e 2 
B " [Du ( ) 


Expression (2) decides the value of the resistance which this 
condenser offers to the currents. Here C is the capacity of the 


UA EE c CO T V PT casi NN. 


Fic. 4. —lT'HE DISTURBING CURRENTS OF A TELEGRAPH LINE. BETWEEN 
THE TERMINALS 0:1—0:1 MFD. CONDENSERS ARE INSERTED. 


condenser. If C has a definite value, for instance, 1 mfd. 
(1 x 1079 farad), and œ= 10,000, 

UN NR. 

joC PoC ToC 
This will be —100 ohms; for w=100 the value would be 
10,000. We see that in such a way the low-frequency 
currents could be separated from the high-frequency currents. 

Substituting in (1) the values L=1 henry and w=100, then 

L=100; if w=10,000, mL=10,000. This is another way of 
accomplishing successfully the separation of the two currents. 


[| 
Fic. 5.— TuE DISTURBING CURRENTS OF A TELEGRAPH LINE. BETWEEN 
TAE TERMINALS 2—2 MFD., CONDENSERS ARE INSERTED. 


It is a pity that Van Rysselberghe had not the opportunity 
at that time of investigating these currents with the aid of 
modern oscillographs. After careful researches, he found that 
a 1 mfd. condenser still makes too much noise in the telephone 
receivers; ()-01 mfd. is too small, even for the telephone 
currents themselves, and so he and his successors employed 
the 0-1 mfd. capacity, which the military troops use to-day in 


most countries. 


MSN Wyn AA] v 


Fig. 6.—THe IxcouiNG. CURRENT ON A LINE 66KM. LONG. THE 
HUNGARIAN SOUND “A” (AS IN CALL) WAS GIVEN (VAN RYSSELBERGHE S 
SySTEM.) 


Fig. 3 shows the connections of the telegraph and telephone 


- circuits. 


Figs. 4 and 5 illustrate the disturbing parasitic currents "à à 
telegraph wire 66 km. long. The line was composed of 60 km. 
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aerial line, iron wire of 5 mm. diameter and 91 x1 core tele- 
graph cable 6 km. in length. 

Of course, if we do not use any barrier of condensers, the 
disturbing effects will become so great that they are intoler- 
able. The first physiological effect that the holder of the tele- 
phone receiver feels is that the temperature is high ; it may 
happen that nervous people will become ill. It is quite impos- 
sible at the present day to omit the condensers. 

Fig. 6 shows the incoming current at the end-station, if at 
the other station the sound "^ a " (“a " as in “ call ") is main- 
tained before the microphone. The microphone was of the 
Berliner type. We see that the incoming current 1s not strong 
enough; we cannot use this system beyond 100 km. Gener- 
ally speaking, on a distance of 50 km. to 60 km. it 1s still suit- 
able for commercial purposes. 


Fic. 7.—THE INCOMING CURRENT ON A LINE 66 KM. LONG. Sounp “A.” 
INSERTIONS ACCORDING TO GATI'S SYSTEM. 


Van Rysselberghe and his successors have not made quan- 
titative investigations, and so the theory of the separation of 
the low-frequency telegraph currents from the high-frequency 
telephone currents is still believed in even to-day by many 
telegraph engineers and experts. My investigations show that 
the telegraph currents of the actual line of to-day have the 
same frequency as the telephone current itself and consequently 


Fic. 8.— Tre INcouiNG TELEPHONE CURRENTS (SovND *A")AT THE END 
OF AN InoN WIRE 66 KM. LONG. EGNER-HOLMSTROM MICROPHONES. 


no separation is possible. This statement looks somewhat 
curious in the first instance, but we must not forget the follow- 
ing :— 

1. The frequency of the single telegraph currents is low. 
We collect, however, in our lines frequencies from all over the 
country and so the mean frequency is increased to about the 
same value as that of telephone currents. 

2. In modern countries the telegraph currents are generated 
by machines—that is, the commutator ripples induce currents 
with telephone frequencies. 

3. The transmission and electric light currents, the direct 


Fic. 9.—THE INcoMING TELEPHONE CURRENTS (SOUND A") AT THE END 
oF AN Iron WIRE 66 KM. Lona. EGNER-HOLMSTROM MICROPHONES. 


current, or especially the high-voltage currents, have higher 
harmonics, which, although not as high as the telephone fre- 
quency, are nevertheless near to this frequency, and so dis- 
turb specch to a great extent. 

4. Of course, sometimes the single-wire circuits with earth 
return serve as wireless antenn and produce currents of about 
500 frequency. 

We see from (1) to (4) that our task is not to separate the 
telegraphic currents from the telephone currents on the line, 
but only in the telephone receivers ; we require the telephone 


current, as the outgoing current, to be as strong as possible, 
and the damping of the line should be as low as can be reached. 
Fig. 7 shows the oscillogram of the same “a” sound; the 
microphone, the speaker and the line are the same ; only the 
connection is modified, and we are getting an incoming current 
about three times as large as in Fig. 6. 

It would take far too long to describe precisely the devices 
which give rise to this effect ; let us see what means we still 
have of strengthening the incoming telephone currents. One 
of the simplest ways is to employ strong current microphones. 
Figs. 8 and 9 show the incoming current with sound " a." the 
speaker being the same as before. In Figs. 8 and 9 Egner- 
Holmström strong-current microphones are used. Figs. 1) and 


F16.10.— THE INCOMING TELEPHONE CURRENTS (SOUND *A") AT THE Exp 
OF AN InoN WIRE 66 KM. LONG. GATIS WATER-COOLED MICROPHONE. 


11 show the same, but Gati's water-cooled microphones wete 
employed. Strong-current microphones are not at all in general 
use; I presume that merely some hundred instruments have 
been sold up to the present, whereas the number of ordinary 
microphones exceeds 10 millions. It is quite necessary fo 
seek other methods for rendering the speech possible over 
longer distances without extra devices. 

The best method is to amend the line itself, and this can be 
accomplished in three different ways :— 


(1) Obtaining minimum attenuation of the telephone current 
by means of Pupin coils ; 

(2) By means of earth shunted inductive coils ; : 

(3) By amending the single factors of the line—that t$. by 
decreasing the effective resistance and leakance. 


1. Pupin Corrs. 


The attenuation of any telegraph or telephone line is viven 
by the formula 
B=yv(rtyjol)\(g+jwe), 2 6 6 +: (3i 
where f is the attenuation per unit length (kilometre) and 
T, l, g, c are respectively the effective resistance in ohms, the 
inductivity in henries, the reciprocal value of the dielectric 
resistance in mkos, and the capacity in farads per unit 9 
length (kilometre). 


Fro. 11.—THE INCOMING TELEPHONE CURRENTS (SOUND A") AT TAE END 
OF AN IRoN WIRE 66 KM. Loa. GATIS WATER-COOLED MICROPHONES. 


It is curious that this complete formula is not favoured, 
computation in complex quantities causing some difficulties for 
inexperienced. investigators. Therefore, some regrettable 
simplifications are made ; for instance, the real value of pis 


expressed by 
r |e, 
Pi EI M e . . . . e e . s (4) 


r fe A 2. 0) 
P, V E 


or, more accuratelv, 
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SS — SERERE e iret R 
If r remains 11 ohms and 


—— 
Se Formula (5) is correct, but for «) — oc only; of course, we use | decrease in g causing l to increase. 
Maas. such an œ in telephonic currents, which, albeit named high- | g is only 10-6 
eae frequency currents, are still far from having a frequency B=V/rg=V/11x 10-6 = 0-00332 ; 
M infinitely great. In using formula (5), or, even worse, formula Rubus E cial The limiti t Li 
= cr s * ° M J’ $ : i DM ' l ? ^ ve SS. l 4 i hy 
EI (4). there is always some discrepancy, which can be dismissed about 1,000 km. It ae itv that “19-8 Sena - b. 
bv making a little more arithmetical! work. tunable Mos Ji idu the w oi in ER pai 
> = 2 oe y’ * ( ar " e shna ‘Ca 1e : e ns i x 
et, We obtain minimum values for f in two cases, viz. :— ad | on more 
x i "uoc E ^ exactly under the point 3. 
iue ]. If ej 0—that is, the direct-current case—f = y ry. (6 In the above-mentioned case of the circuit 300 km. long, we 
00. + + (6) are using 30 coils ; the direct-current resistance of these coils 


2. Ifr:wl=g:iae, orrfl=g/e . . . . 
The latter is the case of the distortionless circuit. Having 
the relations r/l=g/e. the value of p will be the same as before 
ae in 1—that 1s, 
ds p minimum = 79. 


is 2 ohms. and so we increase the direct-current resistance of the 
line by 60 ohms, which amount is quite negligible from the 
point of view of the telegraph currents. 

Some telegraph administrations believe that the Pupin coil 
has some detrimental effect on the direct-current telegraph 


RM E 
In a circuit to be pupinised, r, g, c have given values; we |. 
. Ae "le i : impulses. Although the theorv does not allow us to draw any 
| | car choose the inductivity of the coils in such a manner that Up A! B heor i n 
| : such conclusions, I have nevertheless experimented on Pupin- 
. ° ised telegraph circuits with rapid telegraphy. Figs. 12 and 
The letter “1°? («—-) is signalled at 


€ 
13 show the results. 


the rate of 2.800 per minute. The present telegraph appa- 
ratus does not respond to such quick signals, but the oscillo- 
grams prove that the pupinisation is useful for telegraphic 


incoming Current 
purposes also. 

Because the high-frequency insulation of the telegraph line 
can be improved so that g will be less than 10-5, it is possible to 
speak over 300 km. According to my experiments a distance 
of 500 km. is always obtainable. For most countries this 1s 
quite sufficient. In countries where, instead of iron, copper or 
bronze telegraph wires are alreadv used (Belgium or Uruguay 
in the future) the speaking distance will be greater. In the 
first attempt at pupinising telephone circuits, single Pupin 
coils were adopted, each coil having a separate iron core, and 
1—1 coil was used separately for each wire of the double-wired 
telephone circuits. These “old” Pupin coils are discarded 
to-dav on telephone circuits, but they are very suitable for 
pupinising telegraph circuits. 


(To be concluded.) 


Outgoing 
Current 


Fre. 12.—-Rapip TELEGRAPHY ON A NON-PUPINISED CIRCUIT, 2,800 
Letrens " L7 (- —- -) PER MINUTE. 


the relation r/l=g/¢ is accompiished. For instance, with one 
single-wire telegraph circuit we may suppose r=10 ohms. 
y — 107? mko., (0:006 x 1079 farad; choosing /—6:6 x 1073 
henry per kilometre, and inserting a coil every 10 km. distance, 
the self-inductivitv of the coils will be 0:066 henry. and the 
resistance for telephone frequencies wil! be about 10 ohms— 
that is, the resistance of the line will be increased per kilo- 
metre by 1 ohm (so that r will be 11 instead of 10)— 

rg 1] 10° 

| c' 66.10? 6107? 
r=11, [6:6 x 1073, 


A NEW TYPE OF GAS BATTERY.* 


BY DR. KARL SIEGL. 


In 1838 Matteucci discovered that there is a ditference of potential 
between two platinum electrodes if their surfaces are covered with 
different gases, and a year later Grove constructed his well-known 
gas battery. This consists of two platinum electrodes, covered with 
spongy platinum, which dip at their lower ends in dilute sulphuric 
acid ; over the upper ends glass receivers are placed, which are filled. 
the one with oxygen and the other with hydrogen. If the electrodes 
are connected through a delicate galvanometer a current flows in the 
external circuit from the oxygen to the hydrogen. It is not possible 
here to mention the numerous Papers which have been published on 
the subject of the gas battery ; for present purposes it will be suti- 
cient to mention those which have a direct bearing on the work of the 
author. (It may be said that the original Paper contains references 
to the Papers of the various authors mentioned, and constitutes a 
fairly complete résumé of work which has been done on the subject.) 
Grove. Beetz, Schónbein, De la Rive. Gaugain and others have ex- 
perimented with a number of gases and metals and fluids. It has 
been shown that the gases can be arranged in a certain definite order 
heginning with chlorine and ending with hydrogen. Beetz found 
that oxygen does not attack the carbon electrode, but that chlorine 
does. The carbon breaks up into powder, and carbon dioxide and 
carbon monoxide are generated. The surface of the carbon block 
becomes a dark blue colour. Macaluso also noted this destruction 
of the carbon electrode when he generated chlorine electrolytically. 
With platinum electrodes he found that the surface lost its brightness 
if current was repeatedly sent through the cell in opposite directions ; 
yet he was unable to notice the smallest loss in weight. Schonbein 
seems to think that metallic powder might be directly carried across 
by the current, and denies the possibility of any oxidation of the 
platinum electrodes. Beetz seems to think that the nature of the 
metals is altered by the gases; according to this theory, the gases 
become occluded or absorbed by the surface of the metals, otherwise 
if the metals could be supposed to be covered by a layer of gas, this 
laver would presumably insulate it from the electrolyte. Warburg 


Formula (6) holds good. In this case ( " 6x 1077 
c -6x10-9, g=10-5) B minimum will be Virg - 11x10- 
—0-0109, or, in round numbers. 0-011. Multiplying the real 
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Fic. 13.—Rarrp TELEGRAPHY ON A PvrivisED CIRCUIT, 2,800 LETTERS 
o L PER MINUTE. 


value of the attenuation constant by the length of the line L. 
then pL=3-5 is the limiting value with which commercial 
speaking with ordinary microphones is still possible. We see 
that with L—300 km.. BL does not reach this value. 

Having a line with y as small as 1075, the inductance coil will 


: fg : r Ml DOC as x Uu m 
have a larger inductivity according to the formula m .8 * Abstract of an article in the © Elektrotechnische Zeitschrift. 


t 
| 


salt of the metal. 
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seems to suggest that the gas, which may be supposed to be dis- 
solved in the electrolvte or occluded in the metal, may act chemically 
in such a way that the gas may cease to exist as such, and the elec- 
trolyte may be correspondingly changed. Paschen also concludes 
that any metallic electrode is surrounded by a dilute solution of some 
Markowsky found that there was no E.M.F. on 
carbon electrodes which were charged with oxygen, and this agrees 
with Warburg s theory. Feetz also examined palladium electrodes, 
which were covered with palladium black, a substance that is capable of 
absorbing 082 volumes of hvdrogen; seeing that platinum black only 
absorbs 250 volumes of oxygen, it may be expected that palladium 
will show very decided electrical effects, and this is indeed the case. 
However, experiments with palladium turned out to be a failure, as the 
coating of palladium black always fell off and the positive electrode 
turned a brownish colour. 

Grove savs that, in consequence of the nature of a gas battery, it is 
difficult to say what is the exact nature of the active surface. Over 
the active part there must be contact between the metallic surface, 
the fluid and the gas. But Grove was unable to devise any experi- 
ment to prove this conclusively. Pierce found that the extent to 
which the electrcdes were immersed in the fluid had great effect. on 
the E.M.F. The effect was greatest when as much of the electrode 
as possible was exposed to the gas. The portions of the electrodes 
that are exposed to the fluid tend to polarise in the opnosite sense to 
the upper portions. Symons regards the common point of contact 
between metal, fluid and gas as being the seat of the E. M.F. Morley, 
however, thinks that the whole effect is due to the solution of the 
gases in the fluid. As for the output of Grove's battery, it may be 
said that 10 cells in 36 hours generated 2-1 cubic in. of gas—i.e., the 
current had the modest value of about 1:5 milliamperes. He con- 
structed a battery of 50 small cells, the electrodes being charged with 
oxygen and hydrogen ; these gave a considerable E. M.F. The most 
powerful effects were produced by a combination of chlorine and 
hydrogen. Grove never thought that the gas battery was of any 
practical value. Other investigators have found the E.M.F. to be 
practically independent of pressure and temperature. Kohlrausch 
thought that for small values of the density of the gas above the 
electrodes, the E.M.F. was proportional to that density. The 
density of the gas does not, however, increase only on the surface ; 
it penetrates into the electrodes, as Grove, Helmholtz and Root have 
shown. Niemiiller investigated the relation Eetween the E.M.F. of 
a salt-forming element and the pressure; he found that with an in- 
creare in the pressure to 30 or 40 atmospheres the E.M.F. decreased 
by a few millionths of à volt. Morley found that within the 
limits of pressure corresponding to variations from 16 cm. to 144 cm. 
of mercury, the current was directly proportional to the pressure. 

The author repeated the preceding experiments, and at the end 
the real question arose as to the precise position of the reat of the 
E.M.F. Many experiments were made with all sorts and shapes of 
electrodes, and it seems fair to suggest that if the circuit is moment- 
arily clcsed all parts of the electrodes act as sources of tke E.M.F. 
If the circuit remains closed for a longer period the gates cecluded 
by the electrodes are exhausted ; the parts of the electrodes which 
are exposed to the gas become re-charged, but this is not the case 
with those portions which are immersed in the fluid. The immersed 
portions arc, therefore, no longer the scat of any excitation, but they 
Lecome polarised in such a way as to resist the etfect of the active 
portion. The necessary conditions for a successful cell are fulfilled 
by allowing a platinized electrode to lic discontinuously against a 
diaphragm, which forms the gas chamber and is saturated by the 
electrolyte. The gas pressure prevents the electrolyte from filling 
out all the cells of the porous earthenware. It is clear also that in a 
commercial cell the expense of platinum would be a serious objection. 
All metals are attacked, even if coated with platinum black, and the 
author, therefore, determined to use carbon, which is very easily 
platinised. The discontinuous contact, on which stress is laid. is 
best obtained by using the carbon in the form of small pieces about 
3mm. in diameter. The following gases were experimentally tried, 
viz., chlorine, oxygen, air, carbon dioxide, acetylene, coal gas and 
hydrogen. Dilute sulphuric acid was used as the electrolyte, ex- 
cept when chlorine was used, in which case dilute hydrochloric acid 
was used. The following figures show some of the results. With 
chlorine and hydrogen the voltage was 1-4, and the cost per kilowatt- 
hour was 5-2d.; with oxygen and hydrogen the voltage was 0:9, and 
the cost per kilowatt-hour 4-2d.; with air and hydrogen, the voltage 
was 0-8, and the cost per kilowatt-hour was 2-5d. ; with air and coal 
gas the voltage was 0-7, and the cost per kilowatt-hour was 2-04d. : 
with carbon dioxide and hydrogen, the voltage was 0-8, and with 
air and acetylene the voltage was 0-3. These working costs are 
about 10 times less than with the Meidinger cell. If air is used with 
an electrode no porous cell is necessary, and the electrolyte should 
then only fill the lower part of the vessel. The maximum current 


for a momentary discharge with the author's cell is about 400 milli- 


amperes per square decimetre of active surface. If a longer discharge 


is intended it ought not to exceed 30 milliamperes, and if a continuous 
discharge is desired, it might be about 20 milliamperes per square 
decimetre of active surface. The figures given above refer to un- 
polarised cells. The author would also like to give an opinion as 
to the effect produced by the gas-pressure, about which different 
views have been expressed. His results may be stated as follows: 
If the pressure is kept constant at any value between 1 em. of mercury 
and 8 atmospheres, there is. no effect produced either on the E. M.F. 
or on the current. While the pressure is being changed there isa very 
slight temporary variation of the current. For practical purposes it 
may be said that it is not possible to produce any effect by increasing 
the pressure of the gas. The author's ccll has 100 times, and perhaps 
1.000 times, the output of Grove's original battery. This is the 
result of the type of electrode which he uses, consisting, as aforesaid. 
of platinised lumps of carbon, about 3 mm. in diameter. These 
carbon lumps are put in flat cells of unglazed earthenware. which 
form the gas chambers, aud which also contain carbon plates for the 
purpose of recciving the contact terminals. The earthenware cells 
are soaked with the electrolyte, and this serves to moisten the carbon 
surfaces, besides bringing them into contact with the gases: thus a 
large surface is exposed to these influences. Any number of flat 
cells, of the kind described, alternately positive and negative, can be 
put in a containing vessel, similar poles being, of course, connected 
together. 

It may be added that the development, manufacture and sale of 
the new type of cell which has been designed by the author is in the 
hands of the firm of C. Schniewindt, of Neuenrad, in Westphalia. 


BRITISH PRACTICE IN THE CONSTRUCTION OF HIGH- 
TENSION OVERHEAD TRANSMISSION LINES." 


We give below an account of the discussion which took place 
in London on Mr. Welbourn's Paper on this subject. An 
abstract of this Paper appeared on p. 560 of our last issue. 


Mr. W. B. WoopHovsE, in opening the discussion, said that since Mr. 
Addenbrooke brought the question before the Institution in 1905 the 
matter of altering the law regarding overhead lines had been brought 
before the Institution on several occasions. He, the speaker, made the 
same recommendations five years ago, but, unfortunately, without 
success, The comparison of cost of overhead end underground lines 
given in the Paper wes very interesting, but the author had not made it 
clear whether he capitalised the wayleave cost on the overhead lines. 
which frequently amounted to something of the order of £100 per mile. 
If in this country we hed what most other civilised countries had. VIZ. 
powers of compulsory expropriation for the purpose of overhead lines, 1t 
would be possible at e reasonable price to purchase the land outright at à 
less capitalised value than was frequently p id for wayleaves. and they 
would have what was vitally important—perp:tual tenure. The weakest 
point about wayleaves was that in a good many cares the period for which 
the wayleave was granted was a short one. Dealing with design. the 
formule given by the author for calculating voltage drop was perfectly 
correct, if one assumed the current distribution through the wires to be 
uniform, but it was a very awkward form to use for the purpose ° 
calculation. It was much easier and quite sufficiently correct for the line 
under consideration to ex press the drop—using the author's notation—8* 
Vncos @+ E sin $, which was very much more simple and correct 
within I per cent. for comparatively short lines, and for lagging currents. 
He did not think that reference to elastic clongation at the moment of 
fracture was of the slightest value in considering overhead wires, and he 
would therefore disagree with the suggested specification for aluminium 
wires, It was quite useless to measure elongation on a à in. specimen 
and the only important elastic elongation thcy need consider was that 
within working stresses, which the Board of Trade confined to very much 
below the limit of proportionality. Regarding the use of aluminium 
wires, the author seemed rather to wern them against condemning them 
offhand, but they must take into consideration that the greater sêt“ 
necessitated a greater spacing of wires, with the result that the whol 
supporting structure became higher and heavier, and the reactance of Ur 
line was increased, ie., the pressure regulation of the line was not so Zoot. 
Taking the author's spacing for a 0-15 sq. in. conductor, if elumintum 
wes used the spacing would be 29 per cent. more, and the pressure drop 
would be increased by about 4 per cent. With regard to earth wires- 
under the latest model conditions issued by the Board of Trade, onc Wü 
practically bound to consider the use of a continuous overhead carth 
wire. A number of tests taken on carth plates showed that the resistance 
varied between 5 ohms and 150 ohms, and in the dry summer two year 
ago he knew of one case where a 10.000-volt line came down on to m 
baked earth and did not trip the circuit-breaker for quite an apprecie ^ 
time. They could not depend on a single earth, end he certainly thought 
that the method of coupling £ number of pletes together with a continuous 
earth wire was a very sound practice indeed. With regard to the uo 
of the earth wire as a protection against lightning. he had noticed wit 


——— 


2 Is abyy ith 
If along s 
s An dE cua 
(Maite we 
n abite pie 
Vyive an +, 
hont whee be 
eotatel e" 
enlace 
ther or tes 
Atte tre» 
pal Ln 
afe oe 
Mines ape 
ters To 


“DERZ a8 2 


a 
affe ai 
ilz pe 
aen 
rust ite 
MA 
ny npe 
vd rego 


ode | 


THE ELECTRICIAN, JANUARY 16, 1914. 


the vertical form of wires that the arcing due to a lightning stroke being 
followed by the line current took place between the top two lines. It 


rather looked, therefore, as if the earth wire protected the bottom line 
only, but he did not know whether that was really so. As to lightning 
arresters, he fully agreed with the author's conclusions. "They would not 
protect any line against a direct stroke, and where one did have a direct 


Stroke the trouble was quite local, and an arrester in another part of the 
system was of no great value. With regard to the recommendation as to 
spacing of wires, he did not quite follow the author's argument there. 
There was no regular law in the spacing recommended, and he thought 
that the minimum spacing with voltages such as they were likely to use 
rather depended on the clearances necessary at the points of support. 
One had to keep a certain minimum clearance between the conductor and 
the insulator support, and that in most cases regulated the spacing of 
wires, except for very long spans. With long spans, swinging together 
had to be taken into account, but he did not think experience showed 
that the author's basis of increasing the spacing four times when doubling 
the span was necessary. Terminal arrangements, he considered, were 
the most important points in connection with the question of maintaining 
security of supply. The cable box shown in the Paper was very interes- 
ting. In this connection it was important to have a design of box which 
was easily repaired, but he would imagine that it would be rather difficult 
to make a good job with tbe author's design at the top of a high pole in 
bad weather. ‘He had found from experience with the type of box 
having the insulator coming out of the top that both the insulator and 
the conductor broke down in course of time, whatever the design might be. 
Owing to the compound sinking, the box was heated and cooled every day, 
and moisture eventually got in, and therefore he quite agreed that the 
insulator should not come out of the top. No part of the conductor, 
until it had left the box altogether, should be above the compound. The 
great weakness of most boxes was that the clearance between the con- 
ductor and the earthed metal was very small, whereas it was im portant that 
that should be as large as possible, and that the insulators should be 
renewable in position with a minimum of trouble. 

Mr. A. P. TROTTER considered that the Board of Trade regulations were 
a record of the best practice of the day, and as that practice varied so 
also did the regulations. The author had made two references to insu- 
lators which appeared to be rather contradictory. In the first place he 
said that the glaze of the insulator may fail, and secondly that all insu- 
lators should be made of the highest grade porcelain which had been 
vitrified throughout. Insulators had never been the subject of Board of 
Trade regulations, and having regard to the difficulties of binding wire on 
so tight and well that it should not rub the glaze away, it was of vital 
importance that the insulation should not depend upon the glaze. It 
was, therefore, very desirable that the insulators should be thoroughly 
vitrified, and, with reference to that, he could not think that the specifica- 
tion at the end of the Paper was quite sufficient ; something should be 
provided about the insulation after the glaze had been removed. Experi- 
ments at his suggestion had been made on earth plates of various sizes, 
buried in the ground some 20 ft. apart, and in various kinds of weather, 
and it was found, as the author stated, that a plate of about 1 ft. 6 in. 
square was about the best size. The author remarked in the Paper that 
the time was approaching when it would be justifiable to ask for the Board 
of Trade’s consent to run high-tension lines along public roads. The 
time had passed some time ago. There would be no difficulty in running 
10,000-volt or 20,000-volt wires along the country roads, and he had 
asked engineers whether they would like to do it, but when one came to 
speak to people who were engaged in setting out the lines one would 
find that it was hardly worth doing, because most roads having any 
pretence to straightness were occupied by the Post Office, and the others 
were too winding to be worth troubling about. 

Mr. C. W. Kay showed a number of slides illustrating a new design of 
steel pole which Messrs. Callendar had been developing during the last 
year, This consisted of five tubes, one vertical tube being raised on 
four inclined tubes, all five meeting at a point, and the whole being 
eo together by wire stays. The design was exccedingly simple, and 

ad a great many advantages over the ordinary lattice-work poles. 

Mr. C. VERNIER thought it would be a revelation to many to learn that 
there was something like 1,000 miles of overhead lines in the United 
Kingdom, most of which had been put up in the last five years, and that 
there were 115 miles in operation at 20,000 volts. One speaker mentioned 
that the cost, of wayleaves was not included in the table at the beginning 
of the Paper, but it should not be forgotten that one of the great advan- 
tages of overhead lines was the short cuts that one could take across 
country. If they took underground cables by those short cuts they also 
had to pay wayleaves, and, on the other hand, if they took them along 
roads they had to add about 30 per cent. to 50 per cent. to the length of the 
line. On the question of factors of safety, he was in agreement with the 
author, and did not wish to see any reduction in the factors of safety as 
far as the work, with which he was connected, was concerned. The 
snow-laden wires which the author had shown was an experience that they 
went through last January—12 months ago. "This had rather opened 
their eyes. He doubted very much whether they- had any idea that it 
was possible to get such severe weather conditions in this country. In 
that storm, out of 42 lines only 3 were seriously affected, but the curious 
thing was that all the heavy wires practically weathered the storm, and 
as & result of that they had rather adopted the practice of putting heavier 
conductors on recent lines than were really necessary to deal with the 
loads, so a8 to gain a greater factor of safety. Ho had never yet been 
able/to make any sort of a case with steel poles. He had tried a few, but 
the maintenance cost, i.e., the periodical painting, seemed to kill the job. 

Mr. A. Jacos complained that the author had dealt only with English 
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practice, and regretted that he had not compared the lines in operation 

in this country with some of the systems which existed in Norway, 

Canada and the States. The author touched the key-note of the whole 

situation when he pointed out that the restrictions from local authorities 
and other restrictions had prevented the development of transmission in 

this country. He had taken the trouble to make a comparison of the 

rules existing in Canada, Norway, Sweden and Germany, and had plotted 
& series of curves (which he showed on the screen) indicating the per- 

missible sag, both in copper and aluminium lines, on various pole spac- 
ings from 200 ft. to 400ft. Some of them probably had noticed 
& description of the Rjukan Nitrate Works, which was one of the biggest 
power planta in existence. The overhead line was designed to transmit 
170,000 k.v.a. to the furnace houses with an average pole-spacing of 
400 ft., and a maximum pole-spacing of 800 ft. The whole of the power 
was transmitted by means of aluminium conductors, and with regard to 
ice-coating there were records in existence of the wires having at times 
been increased in diameter from 11 in. to 8in. "Those lines only accumu- 
lated snow and ice when they were not in operation. This was a strange 
point, and seemed to be characteristic of aluminium only, and did not 
apply to copper lines. As long as the lines were alive there was nothing 
on the lines but frost. He would be glad if the author would give them 
the benefit of his experience with earth stranded wires. 

Mr. J. S. HIGHFIELD remarked, in regard to insulators, that he had 
found from experience that it was most important that there should be no 
moving part if possible between the porcelain and the wire. With 
suspension-ty pe insulators a great deal of care had to be taken to see that 
the moving parts were of ample size. As to earth plates, it was much 
better to use two small ones than one large one. If several small plates: 
were used they should be situated between 4 ft. and 8 ft. apart to get tho 
best resulte. 

Mr. J. C. WiaHAM showed a number of slides of the Cornwall Power 
Co.'s installation, and remarked that with the exception of the under- 
ground cable which ran into Penzance there was not a single yard of 
underground cable in Cornwall. For safety in crossing roads they had 
four wooden poles spaced across with wire, which gave ample protection. 

*Mr. H. BRaziL (communicated) disagreed with Mr. Welbourn on the 
question of line protection, especially in his (the author's) condemnation of 
spark-gap arresters. He had had experience with a system having 
50 horn arresters installed, where they had been very beneficial. Pre- 
vious to the instalment a lot of trouble had been experienced owing to 
surges, and this had been greatly reduced when the horn arresters were 
fitted. These horns had indicating arrangements attached, and to his 
knowledge they had discharged over 1,000 times, relieving the system 
without causing trouble. He was convinced that the trouble often ex- 
perienced in horn arresters was due to the fact that no resistance was 
put in circuit with the horns or that the resistances were not properly 
designed. It was essential such resistances should be able to stand a 
heavy load for a short time and, of course, they must be non-inductive. 
The carbon-ty pe resistances were operating satisfactorily on the Cornwall 
Power Co.’s lines. Mr. Welbourn's condemnation eliminated prac- 
tically every type, including the electrolytic arresters. The only ty pe left 
was the Moscicki condenser, and he would point out that these were use- 
less for surges of a frequency of 500 to 1,000 per second. 

Mr. J. A. MoRTON (communicated) said if the factors of safety given by 
Mr. Welbourn were relaxed, as he suggested, by the Board of Trade 
under special circumstances, he thought a distinct statement should be 
made on the subject and an idea given as to what this relaxation would be. 
He thought the regulations for poles were much too stringent, and when 
one considered the flexibility of wooden poles especially the factor of 
safety allowed was far too high. The Board of Trade figures for dip 
calculations were also very high, and were much greater than those used 
in Canada, where the conditions were more severe. He referred to the 
question of horn arresters and to a Paper by Mr. H. W. Burke in the | 
“ Electrical Journal " of June last, where a new ty pe of horn arrester was 


used. 

Mr. J. NELSON (communicated) thought that it was not realised how 
very important stays were in preventing wires swaying together in a high 
wind. He had known a bad case of wires blowing together cured by 
fixing stays at the terminal pole and at intervals along the line to keep 
the supports rigid. He could not understand why the Post Office 
allowed lines working below 3,000 volts to cross their own wires, while 
they refused to allow those above that. If the guarding arrangements 
were adequate the higher voltage lines could be safely taken across. 
High-tension wires had to be kept at least 11 poles away, but low-tension 
lines could go to within 6 ft. of Post Office lines. This was unreasonable. 

Mr. G. K. Paton (communicated) said transmission by overhead cables 
was the only possible way where consumers were few and spread over a 
large area such as North Wales. Under these conditions the cost of 
Merz-Price and Merz-Hunter systems were prohibitive, and these could 
only be used in large systems. He thought the question of wayleaves 
was most important. Where public benetit was to be served it should ` 
not be left in the power of individuals to cripple the enterprise by un- ` 
reasonable demands for wayleave rents, &c. Referring to telephone 
wires he, thought the cable system more secure, but with bare wires in the 
event of breakdown portable telephones could be attached at any point in. - 
the system, which was a great advantage. . 

Mr. A. J. Stusss (communicated) referred to the Post Office practico 
in the matter of overhead construction. They were using heavier wires 
than were necessary electrically to withstand the effects of snow in ex- 
posed positions. . He found A and H poles rarely failed as structures, 
except when all the wires collapsed on one side of the pole, throwing the 
estrain of all wires on the other side on to the pole. With regard to the 
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effective area of single wire, in calculating wind resistance Mr. Welbourn 
gave 60 per cent. of the resistance due to a plane area, the length of the 
wire and a diameter in width. Post Office practice was to take 66-6 per 
cent., and experiments by the National Physical Laboratory showed this 
to be more nearly correct. He recommended the painting of stay threads 
with & preservative mixture, galvanised threads being unsatisfa^tory. 

Mr. C. WADE (communicated) thought the Rueping process of creo- 
soting was giving universal satisfactien" and was supeysediag the old 
Bethell process. There was no doubt Ruepinised poles a few months 
after erection could be painted, and experiments were being made as to 
the most suitable paint. 

Mr. B. WELBOURN, in reply, said he was glad to find that there was a 
general agreement with him in supporting Mr. Trotter's attitude on the 
question of factors of safety. Mr. Woodhouse raised the question of 
terminal boxes. "The boxes described in the Paper had been very amply 
pressure tested under the worst possible conditions, and showed a 
factor of safety of not less than 2}. He was interested in the steel pole 
described by Mr. Kay, and would be glad to know the overall cost of 
a line erected with those poles as compared with wooden poles. It 
seemed to him that one objection to the use of that construction in our 
smoke-laden districts was in connection with the corrosion of the steel- 
stay wires. That was a point mentioned in the Paper, but in that con- 
nection the greatest difficulty was being experienced in getting good 
linesmen. He had noticed the statement that aluminium wires did not 
gather snow when they were kept alive. This very point was discussed 
very extensively by the Institution two or three years ago, and he 
remembered that Mr. Borlase-Matthews in his reply was very emphatic 
that the American experience was that both aluminium and copper 


collected the snow equally. 


HEATING OF PIPE-VENTILATED MACHINES.* 


BY ALEX. GRAY, B.SC. 


When an open motor is totally enclosed, its output has to bo 
greatly reduced in order that the temperature inside of the machine 
may not be excessive; when, however, a machine is pipe-ventilated, 
that is, totally enclosed and cooled by blowing cold air through the 
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machine, its output can generally be increased over that as an open 
motor for the same rise of temperature in each case. Slow-speed, 
open type motors in particular have poor ventilation and are there- 
fore designed:with low copper and iron densities ; if totally enclosed, 
and cooled by forced ventilation, higher densities could be used and 
the size and cost of such machines considerably reduced. To dcter- 
mine some heating constants for pipe-ventilated machines, tests 
were made on a machine whose rating as an open motor was 
80 m.P.; when totally enclosed its output was 25 H.P., and when 
pipe ventilated was 100 H.P. at the same speed and with the same 
temperature rise in each case. The machine was a standard 
induction motor with the yoke and housings cast without ventilat- 
ing openings and no attempt was made to assist. cooling by attach- 
ing radiating ribs to the frame. The outlet was connected to a suc- 
tion fan which drew air into. the machine. The air had to pass 
through the windings and over the back of the stator core or through 
the rotor spider. The motor was direct-connected to and loaded by 
a totally enclosed direct-current generator so that there was no fan- 
ning effect caused by a belt. 

a During the tests, the quantity of air passing through the machine 
was controlled by throttling the fan discharge; the air velocity was 
measured by an anemometer placed in the inlet passage, the anemo- 
meter being large enough to fit snugly into this passage; the tem- 
peratures were taken by thermometers and that of the stator winding 
was also taken by resistance. In open type motors, the distribu. 
tion of the total loss between the copper and the iron has a pro- 


..* From the “ Electrical News " (Canada). Slightly abbreviated. 
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nounced effect on the rise"in temperature, but an analysis of the 
results shows that, for a given current of air passing through the 
machine, the temperature rise is independent of the distribution of 
the loss and depends only on the total loss. The test results are 
plotted in Fig. 1, and re-plotted in Fig.2 in more convenient form. 
The curves in Fig. 2 are straight lines. It was expected that these 
lines would pass through the origin but it will be seen that, in each 
case, they pass through a point, P, such that, for a loss of 0-9 kw., 
there is no temperature rise in the windings. The bearing friction 
loss in the machine was 0-9 kw. and it would seem that this loss is got 
rid of by the frame and shaft without having much effect on the in- 
ternal temperature of the machine. The curve in Fig. 3 is obtained 
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from the data in Fig. 2; from this curve it may be seen that, even 
when no air is passing through the machine, a certain amount of heat 
is dissipated by the frame ; in this particular case, 36 watts per 1°C. 
rise. Previous testst on totally enclosed machines showed that the 
watts dissipated per square inch of frame surface for 1°C. rise of the 
windings— 0-0044 + 0-0012 V,, where V, is the peripheral velocity of 
the rotating member in thousands of feet per minute. The value of 
V, in the experimental machine was 5-2 and the external surface of 
the frame was 3,750 sq. in., for which values the watts per square inch 
for 1°C. rise= 40 by calculation; this compares favourably with the 
test result ‘of 36. 
ANALYSIS OF HEATING By FORCED VENTILATION. 
If T, is the temperature of the windings in degrees Centigrade, 
T, is the temperature of the air at the outlet in degrees Centigrade, 
T, is the temperature of the air at the inlet in degrees Centigrade, 
[160 
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then, since 1 lb. of air has a volume of 14 cubic ft. and a specific ye 
of 0-238, an air current of 1 cubic ft. per minute carries with it 0- 

(T,— T,) watts. When air is blown across a heated surface with a 
velocity of V feet per minute, the watts transferred from the gurfaoe 
to the air for a given temperature difference increases witb the = 


t Gray, “Induction Motor Heating,” * Trans." A.LE.E., June, 1909 
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to the commercial world and the number of accidents to persons in the 


=a 


-velocity and with A, the number of square feet of heated surface. In 


streets." 


tthe above tests it was found that is | a 
uM 2 onde watts 245 The report states that the more important causes of congestion and 
T,— T,= ay obstruction are: (1) Insufficient width of streets; (2) presence: of 

186A V refuges, centre standards, lavatories, &c. ; (3) breaking up of streets ; 

neta TORS (4) roads badly maintained or surfaced ; (5) building alterations, &c.; 

_and since T-T = os | (6) cabstands, &c ; (7) standing vehicles, loading, unloading, and waiting 
0 0-536 Q : | at warehouses, shops, railway receiving offices, &c.; (8) tramway and 

TE z ( Ay og omnibus palin jm stopping places; (9) the ny of Vie pis 

-T — tel rct NEE streets—markets held in streets, standing barrows and stalls ; (10) slow 
tHererore dace Dae NALA dde (1-86A VV * 0:536 Q Je" traffic not keeping to the kerb; (11) cross traffic; (12) overcrowding of 

certain routes and absence of alternative routes; (13) skidding. bad 


where walle 10 Ole) Joe = bearing (CHO wal ancien by driving, defective vehicles; (14) race meetings, shows, and other local 
th e frame. Q= the E nt of air in ee feet per ride Mod attractions, processions, and the overflow of pedestrians into th? carriage- 
radiating surface in square feet. V—the E velocity in feet per way. All these causes of congestion and obstruction are considered in 
minute and is equal to Q/(area of path behind core and through | the report, which makes valuable suggestions in regard to them. It 
: spider). recommends, inter alia, that vehicles should not be allowed to stand 


The curve corresponding to the above equation is plotted as a | opposite refuges, as this unduly reduces the carriage-way. 


LONDON TRAFFIC REPORT. 


The sixth annual report of the London Traffic Branch of the 
Board of Trade has recently been issued as a Blue Book 
(Cd. 7190]. It deals with the traffic question in an area with a 
radius of about 30 miles from the centre of London. This 
area covers about 2,808 square miles, and has a population of 
8,471,146. This population exceeds not only that of Ireland, 
Scotland and Australia, but also that of Canada. 

The enormous growth in the number of passengers carried iu the last 
10 years by local railways, tramways, and omnibuses is indicated by the 
‘statement that in 1903 the number was approximately 972,465,682, the 
‘estimated population of Greater London being 6,710,272, and the 
number of journeys per head 144-9. In 1912 the number carried was 
nearly double, being 1,785,602,527, whereas the estimated population 
"was 7,321,978, the number of journeys per head being 243-9. "These 
figures do not include the vast suburban traffic of the trunk railways, or 
the passengers carried by over 10,000 cabs, which would add considerably 
to the total. But they serve to show that travelling in London increases 
‘steadily each year, and in a higher ratio than the population. ‘The 
figures as to tramway and omnibus traffic show that in 1911-12 tramways 
were declining while omnibuses were increasing in popularity. In 1910 
the number of tramway passengers was 763,797,856. This had increased 
in the-following year to 821,819, 714, a number which decreased in 1912 
to 797,487,581. The omnibuses, on the other hand, carried in 1910, 
377,207,555 passengers, in 1911, 400,628,487, and in 1912, 551,622,398. | 

The report gives reasons for calculating that of the total journeys made 
‘66 per cent. were made-by road, as against 34 per cent. by rail—figures 
‘which alone show the great importance to be attached to the roads in the 
‘consideration of the problem. It continues :—** The number of passenger 
journeys made by road within the metropolis has almost doubled during 
‘the last 10 years, and the increase of population and the growth of trade 
-have brought about a corresponding increase in the use of the streets in 
the metropolis, by Post Office and railway vans, and by the carrying 
‘trade generally. In spite of all this additional traffic, the road system of 
to-day with the exception of local additions and improvements, is 
practically identical with that of a century ago, more especially as regards 
the important main roads radiating out of London, and it is chiefly due to 
the introduction of the more rapid mechanically-propelled vehicle that it 
thas been possible for all this increased traffic to pass through the streets o 
in their present condition. But traffic can no longer pass unhindered, 183.* © Electrical Engineering: The Theory and Characteristics of 
«and the delay encountered is on the increase, as is also the monetary loss | Electrical Machinery." By C. V. Christie. $4.20 net (17s. GL) 

E2 


‘dotted line in Fig. 3 and checks the test curve closely. The results of the traffic census show that in 1913 6 per cent. of the 

The apparatus and the time were not available to enable tests to | Passenger vehicles were horse-drawn, compared with 11 per cent. in 1912 

be carried to extreme limits, and the analysis is of the same degree of | ^d 13 per cent. in 1911; and that in 1913 88 per cent. of "s T 
refinement as the tests, many corrections, such as that due to the y "1169 were horse-drawn, compared with 91 per cent. in 1912 and * 

; EN T per cent. in 1911. One of the most prominent features of the traffic 

-effect of the air velocity on the watts dissipated by the frame and census results for 1913 is the great increase in the number of motor 

that due tothe temperature gradient across the frame surface, being | omnibuses enumerated at the different points as compared with 1912 

neglected both in the tests and in the analysis. The following con- | Both at Oxford-street and in Piccadilly over 1,000 additional omnibuses 

‘clusions, however, are of interest; (1) The temperature rise of the | were counted in the 12 hours. 

windings is proportional to the total copper and iron loss in the In an appendix there is given the number of persons killed and injured 

‘machine and is independent of the distribution of-this loss-;- (2) the in street accidents each year from 1904 to 1912. In this period. although 

bearing friction Joss has little effect on the internal temperature of the increase n PE e iy nr one-tenth, UN n nd E 
‘the machine ; (3) if the quantity of air passing through the machine B donne ded A DOR re dido NE ibo amid birds Hn 

. Eo eq : 8 l | 1909 the ratio of accidents to population has been steadily increasing. 

be increased by increasing the area of the SIE PES the air velocity In relation to population London, it appears, is safer than three of the six 

being kept constant, the temperature rise will be reduced but, in | foreign cities given, but it is more dangerous than any other city in the 

most cases, an increase in the air velocity will be more effective—this | United Kingdom. During 1910-11-12 31,034 accidents were caused by 

may be seen from curves 3 and 4, Fig. 3. This statement requires | power-driven vehicles and 31.508 by other vehicles, including -vcles. 

further investigation at high velocities because, at such velocities, | Nearly 3 per cent. of the total accidents in the case of power-driven 

the air friction loss and the consequent heating of theair may more vehicles and 2} per cent. in the case of other vehicles (excluding cycles) 

than compensate for the increased cooling effect due to the higher | Proved fatal, and oe thar VEM One ose bi f a 

velocity ; the statement is true, however, up to velocities of about nor Jii thoa ase OF GCCISCTH bu coul a dos Once p 

, i r E l . | proved fatal, by the motor-omnibus 5:58 per cent., and by the slow- 

-4,000 ft. per minute. (4) The rating of a pipe-ventilated motor is moving horse-drawn vehicle 4-61 per cent., while in the case of cycles on y 

very much greater than that of a totally enclosed motorof the same | 0-38 per cent. proved fatal. The electric tramcar, the heaviest vehicle of 

„size and is sometimes greater than the rating of the same machine | all, with its low percentage of 1:52, is an exception, and this is mainly due 

-a8 an open motor. to the high efficiency of the lifeguard which is fitted to it and which has 

saved a large number of lives. In the last three years the motor-omnibus 

has been on the whole responsible for more deaths than any other class of 

vehicle, and the number of both deaths and injuries has increased each 

vear. The cycle causes more accidents per year than any other type of 

vehicle, but the fatalities involved are under 4 per cent. of the whole. 

Next comes the fast-moving horse-drawn vehicle, the injuries caused 

yearly by which remains fairly stationary; then the light motor-car. 

which. in common with the motor-omnibus and heavy motor-car, shows a 

steadily 1ising total of accidents. 
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ELECTRIC LIGHTING, TELEGRAPHY AND 
OTHER APPLICATIONS OF ELECTRICITY 
IN 1913. | | 


A glance through our files with the object of preparing 
this section of our annual article on the past years progress 
leads us to the conclusion that the first part of this title will 
soon have to be changed, even if it should not be changed 
on this occasion. Although it was the first industrial 
application of electricity (after the telegraph), electric 
lighting would now seem to be gradually taking a secondary 
place in electrical progress. This statement requires, per- 
haps, a little explanation. Electricity is, of course, the form 
of lighting which can be employed with the greatest safety 
and economy in buildings, public or private. No modem 
office, theatre, hotel, club, “ mansions ” (or block of flats) 
can be considered complete without it. Insurance com 
panies offer lower premiums for fire policies where electne 
lighting is used, and the employment of any other form of 
illuminant in many of the cases we have cited is unthinkable- 
So far, so good, but this happy state of things does not mean 
that there is nothing further to be done, or that we may 
rest upon our laurels. It is this point we would emphasise 
in dealing with lighting progress in 1913, which seems tè 
us to have been slow. There are still far too many private 


, houses and shops lighted (if the term may be used wher 
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only the darkness is disclosed) by older and less efficient 
means than electric lighting, and it is the urgent duty of 
electricity supply undertakers and all connected with the 
industry to remedy this state of affairs by an active and 
persistent publicity campaign. To carry on this campalg™ 
at the present time would seem to be an easier task than 1t 
has been in the past from the fact that the lighting branch 
of the industry has settled into a steady condition, and, 
therefore, the advantages of electric lighting can be brough 

effectively before those classes of the community who have 
not yet learnt to appreciate them, without that uneasy 
feeling that something will arise in the near future to supe 
sede this still comparatively modern illuminant. This feeling; 
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of electric lighting in the early days, and has not quite dis- | 


appeared even now. We believe that some progress has 


been made with village lighting installations, and that there . 


is a prospect of the extension of such plants, now that 


small enough sizes for generating purposes. 


to them among populated districts adjoining stretches of 
electrified line. Country house electric lighting plants have 
made considerable headway, and here the metal filament 
lamp and automatic petrol-driven plants have contributed 
to the progress achieved. 

During 1913 the drawn-wire tungsten lamp as consoli- 
dated a position which it had established in the immediately 
preceding year or two, and there is little complaint to be 
found with the product that is now being offered by the 
foremost makers. À point that is important in this respect 
is that the lamps should actually give the full candle-power 
at the commonly assumed efficiency. 


the Engineering Standards Committee relating details of 
experiments carried out at the National Physical Labora- 
tory. Undoubtedly the great advantages of the electrical 
illuminant must be gravely jeopardised by any practice of 
this kind, of which the rivals and competitors of the electric 
light are quick to take advantage. Many advances have 


been made during the past year in the use of subsidiary , 


equipment for illumination purposes, including artistic and 
fancy types of glassware designed with a view to giving 
satisfactory light distribution and at the same time shielding 
the eye from the intrinsic brilliancy of the tungsten filament, 
There 18 still a great deal more to be done in educating the 
public in’ this direction, and especially a certain class of 
shopkeepers, as to the ill effects and bad economy of glare 
merely for glare’s sake. 

The outstanding happening in the metal filament industry 
has, of course, been the arrival of the half-watt lamp. This 
lamp is now being manufactured suitable for direct use on 
all commercial voltages and for candle-powers as low as 
600. No doubt great progress will be made during 1914 
in the use of this lamp whose various technical features have 
been fully described in THe ErEcTRICIAN. Some alarm has 
been expressed in certain quarters regarding the effect 
which the half-watt lamp may have upon the electricity 
supply section of the industry. The débicle caused by the 
advent of the metal filament lamp is not forgotten, and fear 
that possibly another disaster awaits us finds voice in. some 
quarters. That a similar result will follow is unlikely, for 
the new type of lamp can at present only be used for 
illuminating the smaller class of streets and the larger 
shops. It is unlikely, therefore, seriously to wrest the 
illumination of large streets from the flame arc lamp, which 
has proved such a valuable asset to the industry. 

The preliminary announcements of the efficiency of the 
lamp are somewhat vague, it being an open question 
whether the consumptian is 0-5 watt per Hefner or per 


International candle; if it is the latter then the true 
córisumption i is about 0. 6 watt, and even so this figure is about 


half that for the ordinary drawn wire lamp. 


That this is not . 
' Illuminating Engineering Society of a draft street 


always the case is shown graphically in a report issued by : 


- this all-round increase in traffics. 


- As regards progress in flame arc lamp work, experiments- 
at.Manchester showed that this equipment offers many: 
advantages over high-pressure gas, and the use of these 
lamps for lighting our principal streets is being extended 


steam locomobiles.and. crude oil engines are available in ‘throughout the country. The Manchester Corporation 
In this con-' 


nection the railway companies have a profitable field open ; 


were se satisfied with the flame lamps that the street used 
for the tests have remained permanently lighted with them 
since, and other thoroughfares are being illuminated 
in the same manner. Glasgow also holds the record, 


| eut of London, for the largest number of street flame 


In the City of London the work of 


arcs in use. 
It wilk 


conversion of street lighting is being carried out. 


| be remembered that it has been. decided that the chief 


thoroughfares of the City are to be illuminated mainly by 
centrally-suspended flame arc lamps, and that in the 


secondary streets either metal filament lamps, or, alter- 


natively gas, will be used. 
A point of importance to hoe: engaged in the 


work of street lighting was the presentation to the 


lighting specification by Mr. A. P. Trotrer. This speci- 
fication was somewaht harshly handled in a protracted 
discussion, and has been referred back to a Committee with 
a view to its amendment. Arc lamp makers have been. 
busy during the year with lamps for export and home use, 


'for the illumination of railway sidings, docks, harbours, 


sewage works, factory yards, and general industrial open 
spaces. For interior illumination in iron and steel works, 
engineering shops, foundries, rolling mills, &c., a large 
number of flame lamps have been supplied. It is interest- 
ing to note that one maker has announced his completion 
of a 120-150 hour magazine flame lamp, but the practical 
value of this must be proved during the present year. 

In the telegraph division it was only to be expected that: 
we should have to record the greatest progress in the radio- 
section, where developments have made rapid strides, and 
lead to the anticipation of still more fruitful advances 
in the coming 12 months. These advances do not, however 
appear to decrease the activities of those who give a service: 
to the public by submarine telegraphy. Many lengths of 
new cable have been laid during the year, and notably a new: 
cable belonging to the Eastern & Associated Companies has 
practicaliy been completed from Suez to Aden, Aden to. 
Colombo, and Colombo to Penang. In passing, mention may 
be made of a very smart piece of cable-laying work by the 
Telegraph Construction & Maintenance Co.’s c.s. “ Colonia,’ 
which paid out an average of 94 miles of deep-sea cable per 
hour over a good run, a record worthy of the industry. 
Reduction in rates (mainly the outcome of well-considered ' 
arrangements based on increased traffics), the increase in 
Press, deferred and cable letter messages, and improvements ' 
in the methods of working, have resulted in a large access of - 
business to tle cable companies, and it has been found that 
the operation of radio-telegraphy continues to prove its. 
value as a handmaiden to the “senior service " in respect to- 
Additions to the cable 
fleet have also to be recorded. Landline telegraphy bas: 
advanced rather in the direction of improved apparatus . 
and methods of working, several important improvements. 
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having come into use during the year in connection espe- | enlisted in this work, which, to be of value, must be carried 
«ally with duplex and Wheatstone. While the use of the | on over large areas by numerous observers. 
Baudot system is being extended in this country. . During the year an International Committee has been 

Returning to the wireless section, the unfortunate dis- | formed for carrying out wireless experiments, Mr. W. 
pute over what is known as ' The Marconi Agreement" | DUDDELL being the president, and Prof. WIEN vice-presi- 
has now happily terminated and the political ill-feeling | dent. With commendable generosity Mr. RoBERT Gotp- 
engendered has somewhat sobered down. It is common | scuMiDT has placed his large power station at Brussels 
knowledge that the original contract entered into between | at the disposal of the Committee and has provided a sum 
the parties concerned in this transaction was repudiated by | of money towards carrying out the work. Certain signals 
the parent Marconi Company owing to its non-ratification | will be sent out according to a time table; these will be 
by Parliament within a given period, and a new agreement | measured at a control station, or will be available for general 
was duly prepared, agreed to by the parties, and ultimately | observations. This work has only just started, and we wish 
approved by Parliament. This agreement is now in force, | it every success. RT | 
and the only comment that is generally made is that little | | In regard to radio-telephony, there is practically nothing 
has apparently been done in regard to the erection and | to record, although we may be on the eve of a practical 
equipment of the three stations comprised within the terms | advance, as many minds and eager hands are at work on 
of the said agreement and contract. A further tender has | the problems involved. 
been advertised more recently, and, it is generally under- | . In the telephone section matters have not been quite so 
stood, has been again awarded to the Marconi Company, | satisfactory. It must, we fear, be agreed that the transfer 


although no public announcement on the subject has been | of practically the entire telephone service of the country to 


made up to the time of writing. As one of the chief points | the Post Office has not proved the boon and blessing to the 
involved as the dispute over the original agreement was that | community which politicians hoped. For reasons which it 
of urgency, it is reasonable to conclude that, although all | is difficult to understand the service has greatly fallen off 
parties to these contracts are silent, the work is making | in efficiency, and complaint is general that the passing of 
due progress ; otherwise it would be a difficult position to | telephone interests into the hands of the State has not been 
maintain, that the question of urgency was so deeply involved | accompanied by those improvements in the service which 


as the angry disputations which ensued over that agreement | the public were led to believe would immediately follow. 


seemed to show. Beyond these contracts the fact that the | One extraordinary event has occurred in connection with 
Marconi interests have secured the Goldschmidt generator | telephone matters, namely, the decision by Hull Corpora 
and other rights are distinct factors in the radio situation | tion to purchase part of the local telephone service which 
which make for monopoly. In other respects the advance- | belonged to the National Telephone Co., and to apply to 
ment of radio-telegraphic schemes has been most satis- | the Postmaster-General for a licence to work it for 21 years. 
factory. All parts of the earth have been connected up, | Accompanying this announcement comes the news that 
or will be so within a comparatively short period, and the | Portsmouth, the only other town with a municipal service 
nations are vieing with each other in contributing their quota | in the Kingdom, is to transfer its undertaking to the State, 
to the girdling of the globe by a “wireless” circle. | leaving to Hull the unique honour and glory of alone up- 
Equally important has been the progress made in connec- | holding an independent “ municipal ” service for its citizens’ 
tion with shorter distance, or what may be termed private, | benefit and profit. The telephonic situation cannot be said 
radio-telegraphic stations, and the time has arrived when | to have been simplified by the changes thus brought about, 
every district has its private radio connections with its | for what is good for Hull may come to be regarded by the 
immediate neighbours ; incidentally, messages are received | public as good for other local communities. We hope, bow- 
at these smaller stations from many of the larger stations | ever, that this will not be the case. The development of auto- 
located promiscuously on the Continent of Europe. To meet | matic telephony has not been rapid, but has not been with- 
the feeling that the owners of these small stations should | out technical and general interest. Several small exchanges 
know something of one another, wireless societies have been | have been equipped for automatic working, and the results 
established in many parts of the Kingdom. The Wireless | to be ultimately gained from these experiments should 
Society of London has already a large number of members. | prove advantageous to the telephone user, who is certainly 
The collection of data which shall render more precise | looking forward to the automatic exchange for relief from 
our knowledge of wireless phenomena is work of the very | some of his present disabilities. 
highest importance. For this reason scientific men have| It will be gathered from these comments that, while 
every reason to welcome the formation by the British] nothing particularly showy has to be recorded, there has 
Association in August last of a Committee under the chair- | been a steady development in the telegraphic and telephone 
manship of Sir OLivER Lopes to consider a number of the , fields of work, somewhat overshadowed, we must say, by 
“ large scale " phenomena which occur in wireless working. | the undoubted weakening of the telephone service since 118 
These include the influences of sunrise and sunset, of day- | complete transfer to the State. This is possibly but a tem- 
light and darkness, and of meteorological conditions on the porary trouble, and we hope there may be another tale to 
propagation of electric waves. The origin and laws of . tell when the time comes for a review of the results for 1914. 
strays will also be considered. The co-operation of the | From the electrical engineering point of view, probably 
ever-increasing band of “ wireless amateurs" has been the most important legal decision during the past year was 
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the judgment of the House of Lords in the Tottenham rating REVIEWS 
appeal It had previously been decided that a light railway | — dau o cd PP 

l . x ] (Copies of the undermentioned works can be had from Tue ELecrrictan Offices, post 
constructed under the Light Railwavs Act, 1896, was a rail- free, on receipt of published price, adding 3d. for books published under 2s. Add 
. . r cen r abr: r tor iore . 

way within sec. 211 of the Public Health Act, 1875, and that cit il 


therefore the owners could claim the benefit of being rated An Eiementary Treatise on Calcola. . A Tert book Tor Cass 
at one-fourth of the assessable value. The judgment of the 


and Technical Schools. By W.S. FRANKLIN B. MacNorrt and R. L. 
Howse vas delivered by Lord MourroN, who went fully uto Su s Bethlehem: Published by the authors.) Pp. viii.+- 
the authorities and distinguished the judgments in the| In America, evidently, as in England, trouble has arisen over 
Wakefield and Thornton cases from that in the Swansea | the teaching i mathet to aein r m and the 
ta l. The iud t in the latte t . | present text-book seems to have developed out of a movement 
f ge ap e - m gm k pu a à es p Bere similar to the one initiated by Prof. John Perry in England. 
ore, atlirmed, and the result has been eave tramways | The object of the authors is to found their method of teach- 
laid on the public streets liable to be rated on the full assess- | ing calculus on ideas which, at their basis, are physical, and to 
ment. There is scarcely any difference between the nature | do away with an entirely formal and algebraic exposition as 
and the physical characteristics of light railways and tram- being unnecessary, and indeed undesirable. There can be no 
dua fahe diera Hiona ols doubt that, thus presented, the subject assumes a more human 
PI E A VIEW TOF VAC IMETEASINE COMPE MUON: OL Over appearance, and the student acquires a more complete under- 
omnibuses, &c., it is desirable that the Government should standing of the processes of the calculus than is possible by the 
take up the subject and introduce a more logical and equit- | more formal method. The student of physics and engineering 
able system of rating for tramway companies and other | ŻS Pot interested in analysis for its own sake, but only for its 
thoriti : bli the high application to certain physical problems which he is called upon 
authorities running pubic conveyances on the Aighwavs. | to investigate. From this point of view the authors have 
The need for this is the more urgent owing to the develop- written a very helpful and stimulating text-book. It is most 
ment of the motor omnibus, which at present uses the DE E er the necessary diagrams are d good. 
road free of charge, except fora small petrol tax, and is | *20U8 mathematica! rigour 15 not a sine qua non, there 1; 
f more of it here than in most text-books of this kind. 
thus placed at an unfair advantage compared with the | The first chapter deals with the differentiation and integration 
tramway. The treatment of rail-less traction schemes as | of quite simple functions, the two being introduced almost 
regards road charges also calls for consideration. On the simultaneously, the integration bv a method which must appeal 
legal side this question is perhaps one of the most urgent | t° anyone who has had to teach the subject to students of 
creen Plc thea likel limited mathematical attainments namely as the inverse pro- 
ED PERCE EER C DOSIUICE RESME. SOW IGE) IET are AKe'Y | cess to differentiation. 
to be used by all types of mechanical vehicles. The next two chapters continue the work on differentiation 
Among the patent cases of 1913 were the petitions for the | and integration, dealing with the standard types of function 
prolongation of the Ritchie telewriter patent, which was suc- ye e. MCA RAE weg a dd 
ture is scussed. The next chapter on integration 
cessful, and of the Poulsen telegraphone patent, which failed. opens with the theory of the Amsler planimeter, a very simple 
In the latter case the judge held that the applicants had not | and able discussion being given, which should be of great assist- 
made out a case on the ground of public utility and also had | ance to engineers, who are so often called upon to use this type 
failed to show sufficient reason for the failure to work the | Of /ntegrating machine. The authors show how to apply it to 
Sara: Ru th of the Ritehi find the area of the p-v diagram of the steam engine indicator, 
patent in England. in the case of the fütehie patent, + The chapter concludes with work on integration by parts. 
which was extended for five years, there had been great | Chapter IV. contains a very good account of partial differen- 
difficulties in obtaining licences to use the telephone lines, i illustrated by excellent diagrams and examples; and 
and it was also held that the patent was one of great merit. p NS E rip ee ibn d Sp pos e EA 
. . o 2 o > P 
The Osram Lamp Works (Ltd.) was successful in obtaining | think. j e o E 
injunctions against a number of persons and companies for 
infringement of its metal-filament lamp patents. At 
present an action is pending against Pope's Electric Lamp 
Co. for alleged infringement, which the latter is defending. 
It is evident that the Home Office are insisting, and we 
think rightly so, on a higher standard of care in the installa- 
tion and use of electrical apparatus in mines and workshops, 
as there were many prosecutions (especially in Scotland) for 
breaches of the Home Office Regulations. for. the use-of | numbers. We next see how. to solve differential equations, 
electricity in mines, and also for breaches of Factory including linear equations of the secoad order. The differen- 
j tial equation of the rise and fall of the current in a circuit con- 
to be paid, and the appeal by the company against the 4), complex ideas of “ curl” and * divergence ” are invested 
arbitrators’ award was abandoned, as was also the cross- ' with simple meanings. The book finishes with appendices 
appeal by the Postmaster-General, containing algebraic problems on the calculus, tables of integrals 


We are then led on to miscellaneous applications of the cal- 
culus to physical and engineering problems. These include the 
theory of errors of observation, maximum and minimum values 
(though the distinction between a maximum and minimum 
is not given clearly). The problem of the bending of a beam is 
very clearly and simply demonstrated, and the properties of 
the mass centre, centre of pressure and moments of inertia are 
all treated. The next chapter contains an account of the 
Taylor and Maclaurin expansions and their extension to func- 
tions of two variables, and also some properties of complex 

Regulations. It will certainly be 39 the ultimate good of the taining:self-induction is compared with the starting and stop- 
electrical industry that every possible precaution should be ping of a boat in water, and the oscillations of an electric circuit 
taken to ensure the safety of the workers in mines and | with those of a spring subjected to a periodic force. The last 
factories. two chapters treat of the differential equation of wave motion 

Mention should be made of the termination of the lengthy and of vector analysis. The first of these gives a delightfully 
AD : simple way of deriving the equation from physical principles 
arbitration proceedings to determine the purchase price to and applies it to the propagation of transverse waves along a 
be paid by the State for the undertaking of the National stretched string. This naturally leads to a discussion on 
Telephone Co. Ultimately the parties agreed upon the price Fourier series, and many interesting types of such series are 
given. The chapter on vector analysis is a very good one, and 
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and a list of text-books on mathematics and mathematical 
physics. 

From what has been said it will be seen that the range of 
subjects js a wide one. The problems in the body of the book 
are nearly all taken from physical and engineering subjects. 
The authors believe in continuing the text rather than inter- 
rupting it with a lot of formal exercises on the calculus. These, 
as stated above, are placed in an appendix at the end. 

Altogether, the book is most interesting, and-should be ex- 
ceedingly helpful to those students who desire a knowledge of 
the calculus as a means of helping them to study other subjects 
The printing and general appearance are excellent. H.C. K. 


Dynamo Lighting for Motor Oars. By M. A. Copp. (London: 
E. & F. N. Spon.) Pp. vi.+96. 2s. 6d. net. | 


This is not the first of Mr. Codd's books on motor car elec- 
trics, nor, we hope, the last. He is one of the very few who 
write on the subject in the simple way that is of use to the 
motorist and his driver, neither of whom can be assumed to 
know anything about electricity. | 

After an excellent five pages on preliminary matters, a chapter 
on where to fit the dynamo on the car gives the pros and cons 
of the various drives in a way that any owner can grasp and be 
the better for. The first half of Chapter IIL, on wiring, is 
quite good, but might well be longer in the next edition; the 
second half does not belong to it, and might well be made a 
separate chapter. 

The dynamos themselves take up, of course, the major part 
of the book, and are divided into five classes with a chapter to 
each. P.M. systems, P. and E.M., E.M. governed, E.M. con- 
trolled, mechanically controlled and hot-wire (“ ballast coil") 
controlled. One or more of each class are described and illus- 
trated, and such as have passed an R.A.C. test are given due 
credit for it." Would: that our own Institution of Electrical 
Engineers could see its way to conduct official tests on ordinary 
electrical products and under the same stern conditions ; full 
publication of all results whether good or bad.' 

The electrical man will often find the descriptions inadequate, 


and ask for more, but this is quite as it should be; the details. 


which would interest him would only confuse those for whom 
the work is written. Still, there is quite enough to show him 
that alot of good work and thought has been put into making a 
dynamo run satisfactorily under conditions which entitle it to 
our deepest sympathy. — . l 
The book is well illustrated and printed, and the diagrams 
are few, clear and simple. C. W. S. C. 


THE TONE-WHEEL DETECTOR FOR 
^. ^ mELEGRAPHY. ` 


BY RUDOLF GOLDSCHMIDT. 


WIRELESS 


Summary.—A mechanical detector for electrical waves is described, by 
which undam ped continuous waves can be received as a musical note and 
the pitch of the note adjusted at will on the receiving station. 


The currents used for wireless telegraphy have a frequency 
of at léast 30,000 periods per second. The measurement of 
such exceedingly weak high-frequency currents as received 
in wireless stations presents great difficulties. It is, for 
instance, easy to construct galvanometers for direct current 
of 10— ampere bv using a strong magnetic field; with alter- 
nating current this would be impracticable, unless the magnetic 
field were excited by an alternating current of the same high 
frequency as the received currents. It is not necessary to 
mention all the difficulties this procedure would incur ; merely 
the maintenance of synchronism is to all practical purposes an 
impossibility. These considerations also hold good in respect 
of statical instruments. ` 

The method of applying a high-frequency current, gonerated 
at the receiving station, was first described by Fessenden. He 
applies to his heterodyne sysiem a high-frequency current 
the frequency of which is only a few per.cent. higher or lower 
than that of the received current, If, for instance, the received 

requency F,=60,0U0 periods per second, F, could appro- 


LI 
P 


priately be chosen equal to about 49,000 periods. Ifthe magnet 
of a galvanometer or the plates of a static ingtrument were 
excited with 49,000 periods, the movable system of the instru- 
ment would oscillate with a frequency. of F,—F,=1,00 
periods per second. These oscillations would, of course, be 
recorded in the same way as in an oscillograph ; or if, instead 
of a galvanometer, an electrostatic or electrodynamic tele- 
phone were used, the oscillations could be heard as a musical 
note with a frequency of 1,000 periods per second. Such 
telephones have, however, not yet been built with sufficient 
sensitiveness, Fessenden therefore uses—as is usual for the 
reception of electrical waves—a rectifier, either an ordinary 
contact detector or a vacuum detector. He “ mixes” the 


B 


Fia. 1. 


received high-frequency currents of 50,000 periods with the 
locally generated currents at 49,000 periods, in this way 
obtaining beats, and, after rectifying by means of a detector, 
a tone of 1,000 periods is distinguished in the ordinary telephone. 

When an electrical engineer first faces this problem of 
receiving high-frequency currents, the idea of applying some 
of the means for frequency transformation known in ordinary 
alternating-current  electrotechnics will probably st once 
enter his mind. The author has made experiments with an 
asynchronous frequency transformer, and used his high- 
frequency machine* for this purpose. If the machine is run. 


Fia. 24. 
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Fic. 2 B. 


as a generator, excited by direct current, a high-frequency 
current i$ generated by means of multiple automatic trans- 
formation in the machine itself. If the machine is excited by 
high-frequency current and run asynchronously, then the 
machine generates at the terminals where direct current would 
otherwise be conducted an alternating potential of low 
frequency, depending on the degree of asynchroniem. This 
kind of machine has, however, the disadvantage that the 
remanent magnetism causes a disturbing noise in the telephone. 
It has been found by experiments that a clear musical note 


can be heard through this noise, and the author thinks it 
possible to overcome the influence of the remanent magnetism 
by careful counter-excitation, but he has preferred to utilise 


| other means for the transformation of frequency. 


Relatively unknown and very little used is Leblanc’s com- 
mutating machine (** commutatrice 7), which serves to trans- 
form alternating current into direct current. It consiste 
mainly of a rotating commutator. The segments are con- 
nected to tappings of .& transformer, and the transforma- 


* THE ELECTRICIAN, Vol XIX, p. 615, July 19, 1912. 
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commutated. current then takes the shape shown in’ Fig. 3. 
This oursent is a ‘notched " alternating current with & fre- 
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tion of alternating current to direct current is obtained simply 
by means of commutation. On account of the sparking this 
principle can only be used for relatively low power. For such 


quency of 40,000—39,000=1,000, which is shown dotted: in 
| Fig. 3. | | | S 
It is not necessary, however, to choose the speed of the wheel 


exceedingly weak currents as those received in wireless tele- | so that it is near synchronism ; any uneven fraction of the 


graphy this trouble, of course, disappears. The machine has 
the advantage—most important for its application to wireless 
telegraphy—that no disturbing noises are heard. 

The first difficulty met with is to obtain a sufficient high 
commutating velocity, and this is only possible if the ‘‘ com- 


mutatrice" is shaped as simply as possible. The commu- 
tator is, therefore, replaced by a toothed wheel disc, and this 
apparatus does not commutate, but simply interrupts the 
alternating current once for every wave. In Fig. 1 is shown 
a part of the circumference of the disc with the brush B ; in 
Fig. 2a is shown a sine-shaped current, which is led to the disc 
by the brush B. After commutation the current has the 
shape shown in Fig. 2B, presuming that the toothed wheel 
is rotating in synchronism. It is not at all difficult to obtain 
the necessary number of interruptions. If, for instance, a 


current of 40,000 periods per second is to be commutated, and 
the tooth pitch at the circumference of the toothed wheel is 
lmm., a synchronous rotation is obtained with a circum- 
ferential velocity of 40 metres per second, which is quite within 
the limits of possibility ; but practically it is not possible to 
maintain the synchronous rotation of the tone wheel. Therefore 
the number of revolutions was chosen to be asynchronous. If 
the alternating current has a frequency of 40,000 per second, 


Fic. 6.—View or Tone WHEEL COMPLETE, ` 


synchronous number of revolutions may be employed. If an 
alternating current of a given frequency 1s flowing over the 


Fic. 7.—ToNE WHEEL. 


brush B, and the tone wheel is started and slowly run up to 
full speed, then the received note changes continually through 
the whole scale of tones. A continual twitter is heard in the 
telephone until the number of revolutions approximates 
one-third of the normal speed. "Then comes a greater interval 


. 8.— Part or ToxE WHEEL SHOWING ITS MILLED EpcE. AND 4 
BRUSsH-HOLDER. 


the number of interruptions is, say; 39,000 or 41,000, The | until synchronism is nearly obtained. Also at even fractiona 
of the synchronous speed, as, for instance, near half that 


speed, a tone may be obtained when the brush is too, wide. 


F 
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If the time of interruption is equal to the time of contact, then 
if B=breadth of the tooth, y=space between two teeth, and 
b=breadth of the brush, then the time of contact (P+ 26) 
== time of interruption (y—2b), as seen in Fig. 4. If bis larger 
than the value obtained from this equation, a current as shown 
in Fig. 54 may result when the disc is running at half the 
synchronous speed. It will be seen that this current contains 


galvanometer. Its high sensitiveness in comparison with 
ordinary detectors was the reason for carrying out this research. 
The result of the experiments is illustrated by Figs. 9 and 10. 
Fig. 9 shows an ordinary tape as received by means of an 
ordinary detector connected with a galvanometer, while Fig. 10 
shows the tape as received when the tone wheel is applied. 
It will be noticed that the signals then do not appear as a wave 


a direct-current component. If the time of contact —time of , line, but as dots and dashes, as 1s the case with the ordinary 
interruption at half the synchronous speed, a current as shown | Morse inker. The dots and dashes in Fig. 10 are produced by 
in Fig. 9B would be the result, which has no direct-current | the intervals in sending. While sending, the galvanometer 


component. 


ean | 


Fia. 9.—GALvANOMETER RECORD WITH ORDINARY DETECTOR. 


Š 


4 


Fic. 10.—GALVANOMETER RECORD With TONE WHEEL. 


At first sight it might be thought that the wear of the brush, 
due to the milling action of the toothed wheel, wou!d be 
rather great; but practical experiments have shown that the 
wear is quite small, only amounting to about 4 mm. for one 
hour continuous running. The brush B is mede of copper wire 
or copper foil, which, according to the proposal of my assistant, 
Mr. Sorensen, is enclosed in a mantle of insulating material. 
This insulating mantle wears away uniformly with the brush, 
and serves to damp vibrations. 

Fig. 6 is a view of the complete tone wheel as used for prac- 
tical purposes. The wheel is driven by a small motor, with 
which is coupled an automatic regulator (with a centrifugal 
contact-making arrangement) ard an eddy-current brake. 
Figs. 7 and 8 show s'de views of the tone wheel after removing 
the casing. 

During the first experiments rather serious difficult'es were 
experienced through stray currents from the motor causing 
a continuous noise in the telephone. These difficulties were 
eliminated by attaching the second terminal as close as possible 
to the interrupter brush and improving the insulation. 

The sensitiveness of the tone wheel is, as far as the experi- 
ments have shown, at least equal to that of any other known 
detector. 

In the trans-Atlantic communication between the station 
E'lvese, of the Hochfrequenz-Maschinen Aktiengesellschaft für 
drahtlose Te'egraphie, and th’s company's American station 
at Tuckerton, the tone wheel has fourd its first practical 
application and proved to be satisfactory. | 

Among its most important advantages are the following :— 

l. Dampcd waves (such as those emitted from spark sta- 
tions) are not heard as a note, only as a noise. 

2. Stations with only small differences in wave-length are 
heard with very different notes. If the tone wheel, for in- 
stance, is giving 39,000 interruptions ard the station to be 
received is sending with 40,000 periods, this station will be 
received with a note of 1,000 periods. Another station using, 
for instance, a 2] per cent. shorter wave (7.e., 41,000 cycles) 
gives a note of 41,000—39,000=2,000 periods. It ix, there- 
fore, very easy to distinguish one station from another, 

3. The tone is clearly distinguished from atmospheric 
disturbances. 

4. As always, a certain note is best suited for a certain tele- 
phone, and as it is possible at the receiving station to adjust 
the pitch of the received note, the pitch may be regulated 
according to the telephone used so as to obtain the maximum 
effect. This advantage is, perhaps, the most important ; 
intensifications up to about 10 times may in this way be easily 
obtained. 

Of great interest, also, were the experiments made when 
employing the tone wheel in connection with a recording 


string oscillates with a frequency of, say, 1,000. Consequently 
the photographic paper ought to show a 
wave line; but, as it is not sensitive 
enough to record these quick oscillations, 
the signals themselves appear as interrup- 
tions. By reversal of the key the signals 
are made to appear as dots and dashes. 
The atmospheric disturbances have no 
influence during an interval, but may 
cause a deformation of the dot or dash, 
which, however, does not prevent the 
correct reading of the signal. 

Finally, I must express my thanks to 
| ^. Dr. Rein and to Messrs, Scheppmann. 
Cordsmeyer and A. S. M. Sörensen for their assistance in 
the experiments and in the development of the final practical 
form of the tone wheel. 


CORRESPONDENCE. 


OHMS LAW. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: One cannot help admiring Dr. Glazebrook's courage : 

a very admirable qualitv, but one that does not alwavs make 
for clearness of thought. Dr. Glazebrook, in order to refute 
me, quoted from a document of Maxwell and Jenkin, of date 
1863, a passage which, as I at once pointed out, contains an 
absolute mis-statement of fact. When I put my finger on this 
mis-statement (the origin, I fancy, of all the subsequent trouble) 
how does Dr. Glazebrook meet the exposure ? With supreme 
courage he says, “ I can only repeat my original quotation from 
Maxwell, $241, edition 1892 Us Whereupon he repeats a different 
sentence that has already been cited by both of us, and 
which is not in controversy, But, observe, this sentence does 
not contain the mis-statement which he originally brought 
forward. It is a quotation from another book by Maxwell 
alone, not by Maxwell and Jenkin, and of a later date! And 
then he rides triumphantly away from the mis-statement of 
1863 by saying: “ [ prefer to adhere to Maxwell’s clear state- 
ment (of 1892) “ rather than to suppose that either he or 
Fleeming Jenkin were guilty of a lapsus calami," If in 1863 
a couple of men make an unfortunate blunder that misleads 
many folk, is it anv answer now to sav: ' Oh! but one of 
them, 20 years after, said something else which you admit to 
be quite correct {Is it any answer to say `“ I prefer not to 
suppose that either of the men were guilty of a blunder in 1863, 
and I vo on believing that it wasn't a blunder at all, because 
one ol them has since said something else that is admittedly 
Co ? No doubt, loyalty to his eminent master compels 
Dr. Glazebrook to believe that Maxwell and Jenkin. or which- 
ever of them was responsible for the mis-statement of 1863 
i quite incapable of a slip of the pen. Unfortunately there 
us A ko the effect that “ it is proved by experiment," that “ in 
constant. denen us conductor," "the ratio E/C will bea ` 
portant m a ^ Experiment, on the contrary, shows im- 
Mod img, Whe n of conductors, in which that ratio is 
true ; and Dr Gigi Wrote it, or Jenkin, it is not 
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that is not what Dr. Glazebrook is alluding to: he wants us to 
accept the proposition that the ratio E/C, of a conductor, is 
not equal to R, its resistance, until the “ permanent ” state has 
been assumed. Well, let us see where this new form of the old 
fallacy will land us. Let us take a wire of steel—a knitting 
needle—make it white hot, quench it in cold water, and when 
it has assumed the temperature of the air measure its resistance 
by a Wheatstone bridge or any other contrivance that will 


definition " ? Well, let me re-state as clearly as I can the two 
conflicting answers on which this whole controversy turns. : 
I. First Answer.—Ohm's law is a statement of the relation 
that exists between the three interdependent variables of a 
circuit, viz., E the electromotive force applied to it, R the 
resistance of the circuit, and C the current in it; and is, in 


symbols, 


E 
C=): ascertain the ratio E/C in it. Experiment made, note the 
or, using Ohm's own symbols of 1827, value and calculate the resistivity—some 40 microhms per 
E ` A centimetre cube, or so. After an hour, repeat the measure- 
B= ment: it will be found that the resistance has gone down, 
L perhaps nearly 1 per cent. Measure it again after a day, it will 
After a month, it will have gone 


have gone down further. 
down"further still. After a year, still further. After 24 years 


it will have gone down possibly 30 per cent. in all. Very in- 
teresting, this slow reduction of resistance during secular 
annealing, indicating secular change in physical conditions! 

“Oh! but,” says in effect Dr. Glazebrook, “ you must not call 
that resistance which you have been measuring ; the steel wire 
has not yet assumed the ‘permanent state’: only when the 
‘permanent state’ shall have been attained is the ratio E/C 
the same as the resistance. You must not apply Ohm's law 
when the conductivity is not constant : Ohm's law applies only 
to bodies of constant conductivity. Moreover, Maxwell- 
Jenkin in their infallible Report of 1863 expressly say that ‘ in 
any case,’ ‘in any conductor,’ ‘it is proved by experiment 
that the ratio E/C will be a constant quantity.’ If they, 
Maxwell-Jenkin, and I, Glazebrook, are right, as it is now yuite 
clear we are, then you, Thompson, must admit that your ex- 
periments are all wrong. Variable conductivity is impossible ; 
Ohm’s mathematical arguments prove it to be impossible, and 
Ohm’s law does not apply to hard steel wire. I do not suppose 
Thompson, that any further correspondence will convince you; 
your experiments are all wrong, and your quotations have no 
bearing on the subject under discussion." 

May I be pardoned if, after having thus put the case some- 
what rudely in a nutshell, I conclude that the only possible 
answer to such a contention is one ad hominem.  Thusly: 
Please, sir, it wasn't me; and if you doubt the facts, get the 
National Physical Laboratory to repeat the experiments, using 
Ohm's law to calculate the resistivities, and let the results then 
be certified over the signature of the Director.—I am, &c., 

London, Jan. 10. SILVANUS P. THOMPSON, 


HIGH-FREQUENCY ALTERNATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


_ Sir: In reply to the letter from M. Bouthillon, published 
in your issue of 9th inst., I would bring forward the following 
voints. In my patent No. 8.853, of 1911. amongst others are 


the following claims (extracted) :— 

1. The combining of three. or a multiple of three, sets of transformers 
(with their choking coils), with a view to obtaining three, or a multiple 
of three, times the number of impulses of current, per cycle, of the 
fundamental circuit. 

2. The direct production of currents of higher frequency—t.e., by 
means of a single transformation—by reducing the duration of the 
impulses, and by suitably altering their number and cyclic position, by 
ad‘usting the phase relationships of the currents in the choking coils 


which supply them. 
In the body of the specification itself there occur also the 


following :— 
1. It is, however, possible. by having additional choking coils traversed 
by currents of intermediate ph ise, to obtain a nonuple frequency current 


in a single operation. 
2. It is quite practicable to shorten the period to correspond with 


any required step-up in the frequency, the intermediate gaps being filled 
un by impulses received from additional transformers in series with 
choking coils, arranged suitably to diffcr in the lags of the currents which 
they receive from the mains. 

These extracts prove conclusively that what was contem- 
plated was the use of a generator having three phases and a 
sine wave of E.M.F., and the obtaining, from these, of currents 
of intermediate phase (by a well-known method) and the 
deforming of the sine waves of E.M.F. by means of choking 
coils, in such manner as to get the equivalent of certain exag- 
gerated harmonics of the generators applied to the trans- 


(I use C for current, as it was quoted sa from the Maxwell- 
Jenkin report, otherwise I would use J, the international symbol.) 

IT. Second Answer.—Ohm’s law is a rule that the ratio which 
E. the electromotive force applied to a circuit, bears to C, the 
current produced in it, is a constant, and depends only on the 
dimensions and physical properties of the conductor (or con- 
ductors), which constant is called R, its resistance: or, in 


symbols; á-R-a constant, 

The first of these is Ohm's law in practically Ohm's own 
terms. The second is what Dr. Glazebrook wants us to sub- 
stitute. It is not to be found in Ohm; and is based on the 
Maxwell-Jenkin blunder of 1863. I note, in passing, that on 
p. 580 of the current issue of THE ELECTRICIAN, Dr. Glazebrook 
again alleges that Ohm's law “ states "—where, I wonder ?— 
“the important fact that in a large class of bodies R is con- 
stant." Where and when does Ohm's law state anvthing of 
the kind ? Does it also state that in other classes of bodies R 
is not constant ? I have in vain challenged Dr. Glazebrook to 
produce out of Ohm any statement of the sort. He produced 
instead a reference to formule for calculating the resistances 
of conductors from their length, section and conductivitv, and 
declared that Ohm's mathematics necessarily implied that k. 
the conductivity, was a constant, because for the purposes of 
valid calculation Ohm says it is taken .to be “ invariable 
throughout the length of the homogeneous body." Why, of 
course it must be, or the body would not be homogeneous ! 
But to declare, as Dr. Glazebrook does, in reply to me, that 
Ohm meant that the conductivity & could not vary either in 
space or time is—well, a little strong. For we know that, in 
fact, conductivities in some classes of substances do vary from 
time to t'me. And Ohm knew it, for he himself pointedly savs, 
respecting one form of his law: “ This form of the equation 
has, besides. the special advantage that, without anything 
further, it still remains applicable if in any part of the circuit 
the tensions and conductivities should continually vary." [The 
italics are mine.] That there may be no mistake. I quote the 
passage in Ohm's original words: “ Es gewährt diese Gestalt 
der Gleichung noch den besondern Vortheil, dass sie ohne 
weiteres auch dann noch brauchbar bleibt, wenn in ireend 
einem Theil der Kette die Spannungen und Leitunesfühie- 
keiten sich stetig änderten.” [Ohm, * Die galvanische Kette," 
1827, p. 149.] If in the face of this explicit reference to 
variable conductivitv Dr. Glazebrook will persist that Ohm 
excluded the possibility of k not being a constant, he will be 
courageous indeed. Even if it had been true, that Ohm in 
1827 fell into the pardonable blunder of supposing the con- 
ductivity to be necessarily a constant in every material, we. 
should not think less highlv of him, when we consider the state 
of utter confusion as to the laws of currents which prevailed 
until he unravelled the complication, and gave us his clear and 
simple law. But he did not fall into that blunder. 

Lastly, I note that Dr. Glazebrook has now gone off on the 
side-issue of the *‘ permanent " state, and proposes to exclude 
from Ohm's law all circuits which have not assumed the * per- 
manent " state. Well. that is a very serious limitation. We 
all know that when measuring resistances with a Wheatstone 
bridge we must wait until the current has assumed the “ per- 
manent " state—that is, until the first flutter has settled down. 
That is why we have double-contact keys to make the batterv- 
circuit first and the galvanometer-circuit afterwards. But 
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formers, the secondaries of all these transformers being com- 
bined to give a multi-frequency current. As an alternative 
to the above, I have sincedevel oped a svstem involving the 


use of a multi-phase generator having exaggerated harmonics 
in its wave of E.M.F., with a view to further. shortening. the 
duration of the impulses and compensating for the distortion 
of the B/H curve of the choke coil which occurs at the very 
high frequencies used for wireless telegraphy (as observed by 
Alexanderson). 

. As I understand the matter, M. Bouthillon also proposes the 
use of a multiphase generator having highly. exaggerated 
harmonics, which are applied, through the medium of a trans- 
former having a multiphase primary winding, to a common 
secondary circuit. It seems to me that. in both methods, a 
multiphase current is applied to the primary. or primaries. 
either of a single transformer or of a number of transformers, 
and a single-phase multi-frequency current is obtained from 
the secondary or secondaries. In my patent No. 8,853, 1911, 
however, the principle is laid down of employing a saturated 
choke coil to take up and absorb the E.M.F. of a normal 


generator, so that no E.M.F. (to speak of) reaches the trans- 
former except for two very small portions of a period, other 
choke coils and other transformers being arranged to deliver 


into a common secondary circuit at periods intermediate in 


phase with those received from the three-phase circuit. If 


M. Bouthillon avoids the use of transformers altogether, then 
I should say that the two systems are distinct ; but I have no 
information that this.is so. In any case, it would seem that 
I have been the first to enunciate a workable means of super- 
posing on a common secondary circuit, through the medium 


of transformers and choke coils, impulses of suitably-timed 
duration and phase, received from a multiphase supply.— 


I am, &c., A. M. TAYLOR. 


- Birmingham, Jan. 13. 


PROTECTION OR TYRANNY. 
TO THE EDITOR OF THE ELECTRICIAN, 


‘Sir: A letter in your issue of January 9th, signed by Mr. 
Purse, of Carlisle, appears to raise an important point of 
principle. Can any rules or conditions governing commercial 
transactions be imposed by one section of the community upon 
the other with any real advantage to either side ? 

It would seem as if such matters could be dealt with in a far 
more satisfactorv wav to all concerned if undertaken bv some 
impartial body upon which all interests were represented, and 
one commanding a wider field of influence than could possibly 
he represented by any purely electrical association. 

It may, perhaps, be argued that such matters as conditions 
of contract ought to be left to the consulting engineer; but 
this has probably been the verv reason which, in the first 
instance, led the manufacturers to attempt to right certain 
wrongs which an ünbiassed observer must admit have too long 


existed. _ 
The result has been that, in the opinion of many people, the 


B.E.A.M.A. have overstepped the mark. Surely the time is 
ripe for all parties coming together with a view of finding a 
solution by way of consent instead of by opposition. Co- 
operation is the watchword of progress, and such co-operation 
entered upon with that broad spirit of compromise so much 
to the front nowadavs would be a dynamice force strong enough 
to remove those unfortunate misunderstandings which are 
bound to have a harmful effeet on the industry of the country.— 


lam, &c., 


Jan. 12. ARBITRATION. 
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ILLUMINATION AND SWITCHING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Illumination and switching are the essentials of any 
electric lighting installation, however small or large. 
This statement ought to be a truism to all; but, unfor- 


tunatelv, is not, because it is doubted bv some and is not self- 


evident to others. It is hardly to be credited that any well. 
educated engineer, with all his senses about him, would have 
any difficulty about accepting the statement ; but compara- 
tively few could if they would, because—presuming they 
understood illumination—thev would in many cases know 
nothing, or next to nothing, about switching. To many con- 
tractors the so-called “ system of wiring " is the most pro- 
minent feature of a lighting installation. It is the least pro- 
minent to the user, who is mainly concerned in being able to 
turn his lights on and off conveniently and in getting the best 
effect from them. 

I once submitted to vou some examples of the deplorable 
ignorance of the possibilities of the lighting-switch-and-wire 
system which abounds, and from which so distinguished a 
centre as Victoria-street, S.W., is by no means free. You 
courteously stated that vou could not credit all I had told vou. 
But it was all quite true, and fresh instances come to land 
periodicallv. m BEEN n 

Turning to the contractor again, does it not seem that when 
two or three of them fight to secure a given job the winner is 
generally he who will treat the customer to the most inefficient 
installation ? 1f the consulting engineers specification were 
really a specification and'a well:considered one, illumination 
and switching would come into wider use.—I am, &c., 

London, Jan. 12. |. "W. PERREN Maycock. 

[Owing to pressure on our space, we have taken the liberty 
of shortening our correspondents letter.: We would suggest 
that the reason why the consumer’ suffers in the way men- 
tioned is because the work is often not handled by a consulting 
engineer; if it were, the price in competition would not be 
varied by the omission of switches.—Enp. E. | a 


ELECTRICALLY-OPERATED “ POINTS.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin : On p. 582 of your issue of January 9th you state that 
"an experiment with an automatic point-shifter 18 being 
tried" in Glasgow. This reads as though to indicate that the 
idea explained is a new one. I think it ought, therefore, to he 
pointed out that such a system has been in use in America tor 
years. I was, indeed, under the impression that the svsteni 
had long been in use in Europe also.—I am, &c.. — 

London, Jan. 13. © F. M. DENTON. 

[The note referred to was not intended to convey the m- 
pression that such a svstem was new. "The method has. of 
course, been in existence for vears, but as far as we are aware 
it has not made any appreciable progress in this country 
and so we mentioned the trial at Glaseow.—Kp. FE. | 

[Owing to extreme pressure on our space we have been com: 
pelled to hold over some eorrespondence.— Ep. &. | 
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THE COMMERCIAL RALF-WATT LAMP. 


We must congratulate the various lamp manufacturers 
upon the speed with which they have been able to develop 
the 4-watt lamp and bring it into the commercial field as a 
practical lighting unit. It will be seen from the various 
announcements which we make this week that lamps of this 
type can now be obtained in candle-power sizes ranging from 
600 c.p. to 3,000 c.p., and for circuit pressures ranging from 
50 to 250. This consummation of the efforts of the lamp 
manufacturers, following quickly upon the preliminary 
announcements, which gave the impression that the 4-watt 
lamp would not be available for the market during the 
present lighting season, is a matter upon which the electrical 
industry will doubtless have various opinions. There can, 
of course, be no doubt that the high candle-power incan- 
descent lamp is an absolute necessity to the greater exten- 
sion of electric lighting. The central station engineer can 
do nothing but welcome a high candle-power high efficiency 
lighting unit which will enable him and his consumers to 
compete satisfactorily with high-pressure gas. Judging by 
the design and construction of the -watt lamp of the 
moment, it is a highly suitable lamp to place in the hands 
of such electricity. users as shopkeepers, for the reason 
that it has no operating mechanism and does not require 
constant attention other than for dusting and cleaning. 
Setting aside the merits of the enclosed arc lamp, which has 
an efficiency equal and probably superior to that of the 
]-watt incandescent lamp, the contractor and central 
station engineer will approach the shopkeeper with a gr eate 
feeling of freedom because they are offering a lighting agent 


|substantiated by the gas interests. 
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which has enormous advantages over high-pressure gas. 
Thev may take a leaf out of the book of their rivals and 
instal such lamps upon practically the same terms, namely, 
so much per lamp perannum with free maintenance and clean- 
ing. Similarly the 4-watt lamp will meet the demand for an 
electrical illuminant in mills, factories, workshops and ware- 
houses. Anomalous as it may appear, many of these places 
have installed electric motors for power purposes, but have 
been over-persuaded to introduce high-pressure gas for 
illumination. The management as a rule has yielded to 
the tempting offers of economical lighting which have been 
held out and which have, as far as we can ascertain, been 
With the 600 c.p. 
j-watt lamps, and even smaller lighting units of similar 
type, as soon as they are on the market it will be possible 
to reverse this order of things, although it will naturally 
take time to do so. Where gas has been put in it will have 
to remain for a period, but in new installations where elec- 
tric motors are installed for driving purposes j-watt lamps 
can readily be employed for illumination. 


About the design and construction of the j-watt lamp 
as at present put forward we can say little. The manu- 
facturers are guaranteeing a normal life of 800 hours and are 
offering suitable lanterns and reflectors with which to use 
the lamps to the best advantage. We anticipate that the 
supply will be nothing like equal to the demand for many 
months to come, and we expect to hear that the lamps are 
proving their ability to displace high-pressure gas for in- 
terior and exterior illumination as well as for street lighting. 


There is, of course, that special aspect of the 4-watt lamp 
proposition which the central station engineer as the supplier 
of electrical energy must consider. The reduction in the con- 
sumption of electrical energy which may be effected by the 
4-watt lamp in the immediate future—that is, with the low 
candle-power lamp—may seriously reduce the revenue of elec- 
tricity undertakings and bring abouta repetition in a modified 
form of the same state of affairs which occurred when the metal 
lamp was first brought forward to displace the carbon lamp. 
The manufacturers are very guarded as to what is the im- 
mediate prospect of the introduction of a lower candle-power 
}-watt lamp. They are not willing to commit themselves 
to any statement one way or the other. Station men in 
their turn are looking ahead and considering the possibility 
of the introdyction of such a lamp. They must do so in 
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self-defence—“‘ once bit twice shy " being not unnaturally their 
motto, and they cannot be blamed forthis. From our position 
as lookers on we are disposed to hope that the central station 
engineer may regard the J-watt lamp as a goad to his com- 
mercial instincts and a whip to spur on an extension and 
expansion of his commercial department. Mr. Cuatrock 
has already given out that the electrical vehicle presents a 
prospect for electricity supply which is far and away supe- 
rior to that of adomestic load. Practically no capital outlay 
is required to supply energy for charging purposes to a 
large number of vehicles garaged overnight at the generating 
station or the sub-station as the case may be. This is a fact 
which requires consideration in conjunction with the present 
development of the }-watt lamp. We submit that it should 
act as a counterbalance to any tendency to raise the prices 
for electrical energy for purely lighting purposes. It is not 
improbable that the station man may get so scared that he 
will suggest some such form of reprisal, if we may use the 
term. We hope there will be no scaremongering of this 
description, and if the matter is treated as it should be in 
the initial stages we think that the electricity supply autho- 
rities will not view the introduction of the 4-watt lamp in 
nothing but an unfavourable and normal light. 


There remains only to consider the influence of the 4-watt 
lamp upon the future development of the are lamp. In this 
field we have noticed that contractors especially, and some 
station men, make a point of hurriedly condemning the arc 
lamp. They allow their antipathy to carry them to ex- 
tremes, and we think they are wrong in doing so. In fair- 
ness to the arc lamp manufacturer it must be said that it 
is by his enterprise and his alone that the high standard of 
electrical illumination has been maintained for street, shop 
and factory lighting in competition with the more recent 
types of gas lamps. For this service alone the industry 
owes the arc lamp makera debt of gratitude which it should 
at the present time make some effort to pay. There is a 
future for the 1-watt lamp and arc lamp alike; each has its 
own field of operations, and it will be a grave mistake to 
force the one lamp upon a consumer who, in the better 
judgment of the contractor or station engineer, should be 
provided with the other. It must not be forgotten that the 
high efficiency lamp in its present form is barely equal to the 
efficiency of the enclosed are lamp. In the matter of price 
there is little or nothing to choose between the two. When 
the flame arc lamp is to be considered, then the newcomer 
is left a long wav behind. Even in clusters which will give 
a candle-power equal to that of the flame arc lamp, the 
l-watt lamp cannot be considered from the energv con- 
sumption point of view. We think this fact should be 
kept prominently in mind, especially by those leaders of the 
industry who are in a position to influence opinion and direct 
the course of the market in lamps. 


All things considered the 4-watt lamp may be regarded 
as a progressive development in electrical illumination and 
a type of lighting unit which has come to fill a niche 
which has been waiting for it for some years. There is no 
need for wild enthusiasm over its future, because it has vet 
to make good, and on this account it can only be Judged 


on its real merits, 


BUSINESS NOTICE 


The offices of the Asuncion Tramway, Light & Power Co. have been 
removed to 3, 5t. Helen's-place. E.C. Telephone, Avenue 869. 

An agent at St. Malo (France) wishes to obtain the representation 
of manufacturers in the United Kingdom of plant and accessories 
required by electrical works. gas works, &e. The British Vice-Consut: 
at St. Malo will supply further information. 

Mr. Charles Lang (London agent for the Cable Accessories Co.. 
Ltd.) has removed to 4. Mincing-lane, London. E.C. Telephone 
London Wall 4459. | 


Patents Development.—The owners of patents Nos. 645 1910. for 
‘* Connecting single-phase motors to polyphase systems” ; 1.768 1910. 
for '' Compensating windings for polyphase commutator machines 
with drum armatures " ; I4,391/1910, for '' Interpole a.c. commu- 
tator machinery ; and 7,061/1911, for '' Variable frequency com- 
mutator machines," desire to dispose of same or to enter into arrange- 
ments for working under licence or otherwise. Particulars from 
Marks & Clerk, 57 and 58, Lincoln's Inn Fields, London, W.C. 


The proprietor of patent No. 2.943 of 1908 relating to '' Improve- 
ments in Oscillation Receivers," desires to dispose of same or to 
grant licences thereunder. Applications to Messrs. Cruikshank & 
Fairweather, Ltd., 65/66, Chancery-lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting to receive an account of the winding up of the Preston 
Electric Co. (Ltd.) will be held at 12, Bennett’s-hill, Birmingham. on 
Feb. 16, 

A first and final dividend of 63d. will be payable on Jan. 21 at the 
O.R.'s, King.-street. Newcastle, Staffs., to creditors of John Dale 
Nixon, electrical and mechanical engineer, 65, Mill-street, Crewe. 

Claims against Chas. Hellyer Pearson (trading as Pearson & Co 
and as the B.O.A. Engineering Co.), electrical engineer. &¢.. 514. 
Mosley-street and Stockton-street, Manchester. and 4, Manchester- 
road, Hyde. are to be sent to Mr. A. Yearsley. 27. Brazennose-street. 
Manchester, by Jan. 26, preparatory to payment of dividend. 

Ii 
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ELECTRICITY SUPPLY. 
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NSIONS. 

Bathgate.—The Scottish Midlands Electricity Supply Co. have 
notified the Council that they propose to commence laying electric 
supply cables in certain streets in the district, and a sub-station w! 
be erected at the corner of Mill-road and South Bridge-street. Three- 
phase current in bulk will be taken. and a supply will be given locally 
at 440 and 250 volts. The Council propose to insist upon the cables 
being laid along the carriage way, and not under the foot paths. 

0 


Battersea (London).-—Mainsare to he extended to give a supply! 
energy to the Longhedge works of the S, E. & Chatham Railway Co 

The Council are considering a letter from the L.C.C. asking them wm 
form a substantial reserve fund in connection with the electricity under 
taking before devoting surpluses to relief of rates. 

Clyde Valley Power Scheme.—The Clyde Valley Electric. Power 
Cos mains are to be laid through Dumbarton to the Vale of Leven. 

Connections to be made to the company's mains include, in addition 
to important shipbuilding yards, the Argyll Motor Works, in Alexandris, 
and the Dumbarton Tube Works, at Dumbuck. 

The company commenced last week the Javing of cables in Hig 
Johnstone, for the purpose of supplying consumers who are a 
connection to the mains. 

Leicester.—The Corporation have decided to purchase land 
adjoining the Lero power staion for the purpose of further extensions 

Lytham.—The L.G. Board have been asked to sanction a loan 
of £23,700 for electricity supply works. T 

The Council will oppose the clause in St. Anne's Improvement P 
which seeks to extend the agreement with the Blackpool, St. Annes" 
Lytham Tramway Co. for the supply of electricity to the compa": 
The agreement will expire in June, 1917, when Lytham Council w! s 
im a position to supply current for the local tramways. 

Marylebone (London).—The L.C.C. have sanctioned the borrowing 
of £5.200 (repayable within 12 years) for house services ; £1,325 (19 
years) for plant ; and £4.300 (25 vears) for mains. 

Nuneaton.—The Council have decided to expend £5.000 on exten: 
sions of the electricity works and supply mains. 

Rickmansworth.—The Urban Council have assented to the Colne 
Valley Electric Supply Co.'s application for a provisional order. 

St. Pancras (London).—The Electricity Committee have had betore 
them a proposal of the chief engineer (Mr. S. W. Baynes) fo rextensio™ 
at the King's-road generating station, consequent upon and 
addition to the installation of the 5.000 kw. Ljungstrom turbine. iler 

The proposed extensions include extension of the engine room, boue 
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house, extension of stores, &c., coal storage over boiler stoke hole 
(2.000 tons), coal and ash handling plant, &ec. The estimated capital 
expenditure involved is £51,218, and Mr. Baynes states that the proposed 
new plant will effect a saving of £12,000 per annum, but the maximum 

advantage of the extension will not be reached until the boiler space is 
fully occupied, and a further turbine installed, when the cost of production 
will fall still further. Dealing with the question of bulk supply, Mr. 
Baynes states that the St. Pancras works are well established, and the 
demand is sufficiently extensive to enable the employment of large 
generating sets of great economy, and as a result no offer vet considered 
for a supply in bulk can show advantages over that to be secured by the 
extension of the Council's own works in the manner contemplated. The 
most urgent portions of the extensions are the boilers and steelwork, and 
he advises that specifications should. be prepared at ence for these and 
quotations invited. The Committee state that, with reference to the 
annual saving of £12,000. it has been pointed out that such sum is based 
upon the running of coal in railway trucks from the Midland. Railway 
sidings on sunken rails over the King s-road bridge, and part of Georgiana- 
street direct into the generating station. The Committee are satistied as 
to the urgent necessity of the proposed extension of plant, &c., and 
recommend that the Engineer's proposals be approved. 

The Finance Committee report having had under consideration a lette 
from the Com ptroiler of the L.C.C. in regard to the Council's application 
for sanction to borrow £15.000 for a 5.000 kw. Ljungstrom turbine 
proposed to be installed at King’s-road station, The Comptroller stated 
that the Finance Committee had agreed in principle to the extension, but 
they were of opinion that that very large addition to the electricity plant 
rendered it necessary for special consideration to be given to the effect of 
installing new plant upon the use of the existing plant. The Committee 
were advised that in addition to the two sets of plant which the Council 
propose to shortly remove from King’s-road (on account. of which the 
Borough Council proposes to write off the outstanding loan of £2.422 
from revenue, and reduce the amount to be borrowed for new mains bv a 
similar sum) there are five SO kw. sets (with parts of a sixth kept as 
"spares 7) at Stanhope-strect station. which might be considered obsolete. 
The outstanding loans on those tive sets should now be paid otf. or an 
equivalent amount deducted from the sum to be borrowed for new works 
having a life (according to the period now allowed for repayment) of not 
less than the unexpired term of such ontstanding loans, ‘Phe Committee 
were further advised that the remainder of the existing plant (which 
would then be reduced to 7.360 kw.) would be available for standby and 
peak load purposes cn the installation of the new plant. 1n. those 
circumstances, seeing that the new plant would, ii a large measure, 
supersede the old. the Committee considered that the period of repayment 
of the loans on the existing generating plant, which in most cases is 42 
vears. should be reduced, and the suggestion they make is that the out- 
standing period should be reduced by one-half or to 15 vears from the 
present. time, whichever is the shorter term. In. their remarks the 
Finance Committee of the Borough Council state that they have received 
reports on the subject from the chief electrical engineer, and the Borough 
Treasurer, and that. the Comptroller's letter had also been considered by 
the Electricity Committee who had advised that the Bocough Council 
be recommended to inform the Comptroller that they had adjourned 
the consideration of his letter, but that in any case they are not prepared 
to entertain the suggestion for the reduction of outstanding periods of 
loans obtained since 1906 for generating plant. The Finance — ommittee 
aurce with the Hiectricity Committees sucevestions, and a so. propose 
that the attention of the Comptroller should be called to the fact that 
during the past seven or eight vears the Borough Council have replaced 
electricity plant to the extent of £16,232 from reserve, and £2.075 from 
revenue, £7,786 of it being added capital which might have been borne 


by loan. 
Sheffield.— Mains are to be extended in various parts of the city 


at a cost of £5,765. 
GENERAL. 


Belfast.—In its issue of the Ist inst. the ** Belfast News Letter" 
gives an interesting report on progress of the electricity supply 
department during the past vea 

The total number of consumers sol the department is now 3.915, an 
increase of 463 during the past vear. The limit of the capacity of the present 
station has been reached. and it has been decided to erect new works on 
a site adjoining the Hamilton-road. During the year two turbine-driven 
alternators, each of 1,000 H.P., and one 2.000 n.r, continuous-current 
turbo-generator, complete with condenser and air pumps, and also 
1,000 H.P. boiler and two motor-driven centrifugal pumps. were installed. 
Extensions to the mains have been carried out in a number of additional 
Streets, and street arc lamps (suspended over the centre of the roadway) 
have been erected in seven streets. The electrical equipment of various 
tramway extensions was also completed during the year by the electrical 
department. 

Blackpool.—The borough electrical engineer and manager (Mr. 
C. Furness) has reported upon the proposed new ratable value tariff 
for electricity supply. 

In his report, Mr. Furness refers to the cheapening of the cost of elec- 
tricity supply since the works opened in 1893 with a flat rate of Gd. per 
unit. In 1908 a special " heating and cooking ~ rate of Id. per unit was 
introduced to encourage the use of electric radiators, &¢. Many con- 
sumers had taken advantage of the reduced tariff, particularly for 
radiators, as there were now nearly 400 of them in use. but little progress 
had been made with electric cooking, and it was that branch he was 


desirous of cultivating. Wile the average cost of electric lighting has 
been reduced from 6d. in 1893 to 3d., the department had now to obtain 
double the number of consumers to earn the same revenue as with the 
old carbon filament lamps. He hopes to bring about a much greater use 
of current for domestic purposes, such as for electric heating, cooking, 
grilling, &e. Electricity is now supplied for these purposes at Id. per 
unit, but the difficulty was that a separate meter and special wiring had 
to be provided. To obviate this he proposes the “ ratable value system ' 

of charging, whereby customers would be charged 124 per cent, per 
annum on the ratable value of their houses (or, in other words, just half 
the amount they pay as rates). plus 1d. per unit for all electricity used. 
This tariff. will enable consumers to adopt immediately many of the 
labour saving electrical devices which would otherwise be found too costly $ 


Chiswick.—At a largely attended meeting of ratepayers on the 
6th inst. a resolution in favour of the Bill to acquire the undertaking 
of the Chiswick Electricity Corporation was rejected. 

Clevedon.—The Board of Trade have deferred for 12 months the 
question of the revocation of the provisional order of the Clevedon & 
District. Electric Supply Co. 

Electricity Supply in Yorkshire.— The Yorkshire Electric Power Co. 
are promoting a bill to authorise them to supply electricity for 
lighting as well as power in certain districts which are at present 
without electricity supply undertakings. 

At the meeting of Queensbury District Council last week the 
Company's proposal to include Queensbury in the area to be covered 
by their bill was considered, but it was resolved to protest against 


the monopoly which they allege the bill sets up and to take steps 


to oppose it, 

Galashiels.—- Messrs. Buchan & Partners. who have been appointed 
to advise the Council on the provisional order which is being sought 
by the Galashiels & District Electric Supply Co.. advise that 
objections be lodged with the Board of Trade in order to give them an 
opportunity to negotiate terms as to the price of electric current, &c. 

The Electrie Lighting Committee recommended the Council to adopt 
and that in the meantime they withhold their copsent to the 
order, awl this has beon gered to by che Council, 

A petition by the Galashiels & District) Electric Supply Co. for 
warrant to erect an electrical generating station at. Netherdale has been 
adjourned as the plans have not been approved of by the Burgh Surveyor 
but the Works Committee will deal with the matter. 

Gloucester.-- The salary of the city electrical engincer (Mr. F. H. 
Corson) has been increased by £100 a year as from the date of his 
aking over the management of the light railwavs, and the charge 
‘or the salary will be borne equally by the electricity supply and the 
light railway undertakings. 

Hove.-- At the meeting of the Corporation last week it was reported 
that the Legal and Parliamentary Committee had obtained the 
opinion of Mr. Gore Browne, K.C.. and Mr. S. R. Earle. as to the 
position of the Corporation on taking over the undertaking of the 
Hove Electric Lighting Co. under the deed of transfer, of Dec. 8. 1892. 

Counsel, after advising on the difficult question of what was “ legiti- 
mate capital expenditure “° and other points, advised that so far as the 
renewals and depreciation account and the sinking fund were invested in 
the company s undertaking they would pass to the Corporation as part of 
the undertaking, Those, according to the last account, appear to amount 
to something over £20,000, and were represented by surplus assets, while 
any part of those two funds, which were invested apart from the under- 
taking, would belong to the company. The latter amount to about 
£45.00, "l'he Corporation would. not of, course, take over or be respon- 
sible for any of the liabilities of the company, whether on loan capital 
account or to current creditors, 

After obtaining counsel’s opinion, the committee considered. the posi- 
tion of the Corporation in regard to the purchase of the undertaking, 
with the Corporation's expert accountants and electrical engineers, and, 
after investigation, they advised that the company had been ve ry careful 
to carry out their obligations to the Corporation, and particularly in 
regard to the upkeep of the buildings, machinery, plant and other works 
comprised in the undertaking, consequently there was very little adjust- 
ment acquired in the capital account. The only adjustments were (1) 
£756. Is., cost of board of Trade mg held in 1908; (2) £12. 3s.. cost 
of opposing tramway bills, &c., in 1902; and (3) £54. 7s. 6d., cost of 
nine meters removed from consumers’ premises in 1906 and reported 
valueless; and also a question of whether the Company are entitled to 
charge tocapital account against the corporation a buying commission of 
9 per cent. on certain plant and machinery ; that was a difficult and 
costly matter to decide, asit would involve a carefal examination of the 
whole of the company’s accounts since 1892, with all the various invoices, 
vouchers, &c.. to ascertain the amount of the commission paid and the 
company would possibly be able to prove that they profited by employ- 
ing buying agents and consequently the commission was a legitimate 
capital expenditure, They did. not therefore think that that point 
should be pressed further, 

They had entered into negotiations with the secretary to the company 
with a view of agreeing the amount of the purchase money to be paid by 
the Corporation and as the result of those negotiations the company 
(although they considcred all the adjustments referred to above were 
legitimate capital expenditure) had agreed to PA £175.500 (plus the 
company's further capital ex penditure from Jan. 1, 1913, to the date 
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when the Corporation take over the undertaking) in discharge of their 
capital expenditure, which amounts to £176.298 up to the end of 1912, 
and they advised the Corporation to accept the offer. It would save 
the ex pense of au arbitration, which was always very unsatisfactory, 

In their report the General Purposes Committee endorsed the above 
recommendations, aud after a brief discussion the Corporation also 
approved same. 


Loftus (Yorks).—The Urban Council. at their last meeting, sealed 
an agreement with Messrs. Pease & Partners for supplying electrical 
energy for lighting the district. 


. London Electricity Supply.—A conference of representatives of 
London local authorities has been held to consider the London Elec- 
tricity Supply Bill... - 

Tt was decided to constitute the conference into a defensive alliance to 
protect the rights, privileges and property of the various councils con- 
cerned, ‘The conference also considered the new loan regulations made 
by the London County Council, and passed a resolution ©“ very strongly 
protesting “ against the action of the County Council in first altering the 
maximum periods for the repayment of loans for electricity undertakings, 
and, later, in attempting to alter the periods of existing loans without 
consulting the borough councils concerned, 

At the meeting of Hammersmith Council this week the Law Com- 
mittee will recommend (1) that it be a reference to the Metropolitan 
Boroughs’ Standing Joint Committee to consider as to the appointment 
of a special committee to consider and report upon the desirability of 
the Metropolitan Borough Councils owning electricity undertakings 
and those City and Borough Councils north of the Thames affected 
by the proposals contained in the London. Electric Supply Bill, 1914, 
taking immediate steps for the joint. provision of a bulk supply of elec- 
tricity: and (2) that it be suggested to the Metropolitan Citv and 
Borough Councils who are not the authorised undertakers for their respec- 
tive boroughs that advantage be taken of the present opportunity toen- 
deavour to regain their status as purchasing authorities under the 
Electric Lighting Acts, with a view to the establishment and develop- 
ment of a municipal bulk supply of electricity. 

London Wiremen's Dispute.—W'e are informed that. in regard to 
the agitation for increased wages. &c.. in the electrical industry in 
Greater London, the Association of Emplovers (the London Electrical 
Masters’ Association, which comprises companies and corporations 
supplying electricity. railway companies using electricity. manu- 
facturers of electrical appliances and electrical contractors) is now 
making a direct appeal to the men by means of a prominent poster. 
asking them to appoint delegates to attend a meeting at Caxton Hall 
on Tuesday. the 27th inst.. for the purpose of appointing a com- 
mittee from amongst themselves to confer with the committee of 
the London Electrical Masters’ Association. The Masters’ Associa- 
tion is extremely anxious that the rights and privileges of men not 
wishing to belong to any organisation should be strictly preserved, 
hence the reason of the above proposal. 

Malvern.— At last week's Council meeting the Electricity Com- 
mittee expounded the opinion that the result of the canvass of the 
West Malvern district would not justify the extension of the electric 
supply cable, which would cost £1.450. without a guarantee (for five 
years) of an annual return equal to 20 per cent. on the outlay. 


Manchester.—-On Thursday last the Lord. Mayor of Manchester 


(Ald. D. MeCabe) and other members of the City Council discussed 
with representatives of the Manchester Ratepayers’ Associa ion 
matters dealt with in the Corporation s bill. 

The proceedings were private, but it was subsequently announced that 
the proposed. purchase of the property of the Fratlord. Power & Light 
Supply (1902), in Tratford Park, was opposed by the association, It 
was urged by the deputation that the Electricity Committee would do 
well to strengthen their financial position before embarking on a scheme 
the success of which was problematical, ana which, it was said, would 
eventually cost £1,000.000. 

In reply, it was pointed out that the financial position of the depart- 
ment is daily gaining strength, that the Fratlord works were worth the 
money it Was proposed to vive for them, and. that. their acquisition, 
with the creation of additional facilities for the supply of electricity, 
would be benefical to the city and the Ship Canal, 

Morley. —lhe Council have increased the salary of the borough 
electrical engineer (Mr. J. E. Elis) from £225 to £250. 

Newport (Fife). Last week the Council in committee rejected a 
suggestion that the Council take over an existing generating plant 
ond undertake the eleetrie lighting of the town. The faet that the 
erst and second wards are responsible for the debt of some £18Ó.000 
on the gas works appear to have inthnenced the majority of the 
members, The question is to come up again at the next public 
meeting of the Council. 

Redditch.---At the last meeting of the Urban Council a deputation 
of the local Ratepayers Association presented a memorial signed by 
25 large property owners and ratepayers requesting the Council to call 
a meeting of ratepayers to consider the present position of the elec- 
tricity undertaking. ‘The memorial undertook to provide a sufficient 
bond to secure payment of the cost of any poll taken to ascertain the 
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ratepayer's opinion on the question of selling the undertaking. The 
matter was referred to the Electric Supply Committee. 

Torpoint.—A meeting of ratepayers was held on Friday to discuss 
the question of public lighting. 

The deputy chairman of the Urban Council (Mr. J. H. Wiltshire) pre- 
sided, and said after the Council had discussed the signing of the contract 
for the electric lighting. a deputation from the rate pavers asked them nut 
to sign it. 

Mr. T. Proctor (a member of the Council) recommended that electric 
lighting be adopted, and that a clause should be inserted in the agree- 
ment enabling the Council to take over the lighting after a certain number 
of years. 

Dr. SAMUEL (member of the Council) said 596 communities in Great 
Britain had found it advantageous to have clectric lighting. The new 
electric lighting company was not being promoted to injure the gas com- 
pany. Where electric lighting was introduced the price of gas went down 
but the value of gas shares went up. 

The meeting was an informal one. and no resolution was passed. 


Wimbledon.—The “ Gamewell” fire alarm system. which has 
recently been installed in the borough, has been examined and the 
plant pronounced to be satisfactory. 

Applications have been received from occupiers of shops in Wimbledon 
and Merton for a supply of electrical energy at 31d. per unit. 


LIGHTING NOTES. 


Edinburgh.—The Cleaning and Lighting Committee recommend 
the erection of three additional electric lamps in consequence of the 
Waverley Bridge being now used as the starting point for the motor 
bus traffic. 

In view of the early opening of the Usher Hall, an extra electric lamp 
is to be placed on the west side of Lothian-raad and two more lamps are to 
be erected in front tof the Caledonian Station Hotel buildings. Other 
improvements in the lighting arrangements are also to be made. 


Electric Torches.—It is announced that the Metropolitan police 
are to be supplied with electric torches for night use. The Port of 
London Authority have already made arrangements to equip it 
police force with an electrical illuminant and they have accepted 
tender for the supply of about 600 dozen dry batteries for electric 
torches for the dock police. The torches have been proved to work 
satisfactorily and they are much safer than the old oil lamps. 


Macduff.—At the Town Council meeting last week the Lighting 
Committee submitted a report calling attention to the advantage 
of electricity over gas. ‘The price of gas is 6s. 8d. per 1.000 ft. is 

Mr. Morrison, who submitted the report, moved that a Comme 
appointed to obtain information pertinent to the question and to conker 
with Banff Council, with a view to ascertaining the advantages of adopt: 
ing a joint system of lighting for both burghs, and to report to the Council. 

The matter was remitted to the Lighting Committee. 

Penmaenmawr.-— The Urban Council is considering the question 
of the adoption of electrie lighting. : 

At the Council meeting last week a letter was read from the North 
Wales Power & Traction Co. offering to supply current on contract for 
seven years, the Council having the option to renew the contract for & 
further five years. On the flat rate system the charge would be 14d. per 
unit up to 24,000 units a vear, and Id. per unit for all in excess, the deu 
mum payment for the first two vears to be £120, and for the remaininy 
five vears £150 a vear. Discussion of the matter was post poned. 

Pwllheli.—The Council have resolved that the North Wales Power 
Co. be asked if they will undertake on their responsibility a scheme 
for the electric lighting of the town, and. if so, on what terms. 


School Lighting.—A new school at Gartcosh (Lanark) was opened 
on behalf of Cadder School Board by Mr. F. H. Butler last week. 7 

This is the first school in the parish lighted electrically. Current 19 
obtained from the Clyde Valley Electric Power Co. 

Workhouse Lighting.— At the last meeting of Brentford Board of 
Guardians the Engineering and Works Committee presented a report 
on the subject of ventilation and lighting. 

The committee state that they had had before 
the probable cost of installation, and of the annual upkeep. prepared By 
Mr. P. E. Rycroft, manager of the electricity works of Heston and Isle: 
worth Council, and they had had the opinion of Mr. W. H. Massey = 
the data submitted by Mr. Rycroft to the effect that at the present ja 
paid for gas (2s. per 1.000 ft.) a change would not be economical. and jus 
Mr. Massey was of opinion that the cost of installing plant for pur 
electricity would be costly, and, therefore; the committee recommende'! 
that no further steps be taken with respect to the propesal to ee 
electricity for the present illuminant. but that a more extended use ™ 
made of the larzest ty pes of incandescent mantles. ? 

Miss CUMBERBATCHA said the committee had been instructed to RSS 
estimates on which the Board. could. form an opinion. but instead 1 
offered. an opinion of its own. She had obtained particulars frm 
Fulham Union, where an electric plant had been installed at a cost of £3,008. 
and they were producing electricity at dd. per unit. Besides lighting 
they had an electric heating and ventilating system, by which they sa“! 
£700 a year on coal alone. Also they had an clectrical department e 
an X-ray equipment. Fulham were satistied that they had n 
successful experiment, and she believed Wandsworth had met w? 


them an estimate af 
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similar success. She moved that the matter be referred back to the com- 
mittee, with instructions to supply the Board with the information 
originally asked for, and with particulars obtained from other unions. 

The voting was equal for and against the amendment, and the Chairman 
declared it not carried, and did not put the committee's recommendation. 


POWER AND HEATING NOTES. 


Electric Winding.—The East Rand Proprietary Mines have recently 


placed an order for electrical winding equipment with the British 
Westinghouse Co. 

The equipment comprises two 1,500- B. H. P. 550-volt 33-4 revs. per min. 
d.c. motors direct-coupled to the winding drum, one on either side. 
These will be supplied with current from a motor-generator set operating 
on the Ward-Leonard system, and comprising a 4.200- p. w. P. three-phase 
25- period 3,000-volt a.c. motor direct-coupled to two 1.375-kw. 550-volt 
d.c. generators, with a direct-coupled exciter for the generators and the 
The control and switch-gear will also be supplied by 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 

Bradford.— Renewals of various tramway tracks are to he made 
at a cost of about £26,800. 

Bristol.—At the town's meeting last week the Corporation Bill for 
the acquisition of the undertaking of the tramways company and for 
working or leasing the lines was approved. 

Dearne Valley Light Railway Scheme.-- At the last meeting of Wath 
Urban Council Mr. J. Godber moved that Wath Council withdraw 
from the combined scheme of light railways and electric lighting 
which is being promoted by the Urban Councils of Wath. Wombwell. 
Bolton and Thurnseoe, under the style of the Dearne Valley Joint 
Light Railway Board. 

The eost of the undertaking would be £240,000. 


be £64,000, Wombwell's £96,000, Bolton's £38.000 and Thurnscoc’s 


£32.000. He was of opinion that Barnsley, Rotherham, Mexborough 
Intercommunication with other 


winding motors. 
the same company. 


Wath's share would 


and Seventon would get all the benefit. 
districts could be got by a service of motor buses costing from £5,00) to 
£7,000. 

The motion was defeated by five votes to three, 

East Ham.—The Council are considering a letter from Barking 
Council suggesting terms for leasing the tramway from the boundary 


of East Ham to Barking Broadway. 
With reference to the lease of the Ilford tram track, the Electric 


Lighting Committee state they are unable to depart from their previous 
condition for a three years’ agreement at 51d. per car-mile, the agree- 
ment to be terminable by six months’ notice. 

Hastings.—The Board of Trade Order for the cessation of the 
running of cars on the Dolter surface contact system on the Front 
at Hastings (mentioned on page 546 of our issue of Jan. 2) was 
intended to take effect on Jan. 1. The cars have continued running 
since that date, and yesterday (Thursday) à Board of Trade inspector 
witnessed a trial run of the petrol-electric cars which the Hastings & 
District Electric Tramways Co. propose to substitute for the old 
System, 

Kirkealdy.— Owing to the increasing traffic, it is proposed to pur- 
chase four new tramcars at a cost of about £3,000. 

L.C.C. Tramways.—London County Council have informed Bat- 
tersea Council that they are considering the question of improving 
the means of tramway communication between Chelsea, Clapham 
Junction and Clapham-road. and they have submitted a proposal 
for a line from Falcon-road to Lavender Hill on the conduit system 
for the Borough Council's consideration, 

Liverpool.—4At the meeting of the City Council last week it was 
decided to appoint a committee to confer with representatives of 
adjoining boroughs, rating authorities and the Mersey Docks and 
Harbour Board. to consider the question of improving the means of 
transit across the Mersev, either by tunnel or rbidge. 

Manchester.-—-A new tramway junction was laid at the corner of 
St. Mary's-gate and Victoria-street between 11 p.m, on Saturday and 
mid-day on Sunday. Nearly 150 men were engaged in laying the 


special track work. 
Salford.—The Tramways Committee have decided to make the 
minimum salary of the traffic superintendent £200, rising to £250. 
and to promote Mr. W. Blackmore to the position > to inerease the 
salary of Mr. W. Billington (chief. clerk of the general staff) from 
£170 to £190, rising to £250 : that of Mr. H. Richardson (permanent 
way superintendent) from £200 to 2£20, rising to £220; that of Mr. 
R. Chadwick (car depot superintendent) from £180 to £195, rising to 
£220; and that of Mr. H. Weston (overhead equipment superin- 
tendent) from £160 to £175, rising to £200. 
. Sheffield.—The Tramways and Electric Supply Committee propose 
to increase the salaries of Mr. H. E. Yerbury, chief electrical engineer 


to the tramways department, and of Mr. S. E. Fedden, general mana- 
ger of the electric supply department, from £500 to £550 per annum, 
from July 22 last, with further increases of £25 per annum. to a maxi- 
mum of £600, and from £800 to £900 per annum. and subsequently 
by annual increments of £25 to a maximum of £1,000 respectively. 
The Tramways Committee have decided to make a grant of £200 
towards the expenses of providing music in the public parks and also 
a grant of £200 to the Flower Garden and Window Box competitions. : 
Three additional motor "buses are to be purchased. at a cost not ex- 


ceeding £825 per bus. 
Southampton.—The general manager of the Corporation tramways 

(Mr. L. Johnston) will shortly report on the advisability or others ise 

of supplementing the tramways by motor or trolley omnibuses. ` 


RAILWAYS. 


Locomotive Men and Electric Traction.—At a mass meeting of the 
locomotive men of the London & South-Western Railway on Sunday 
the following resolution was passed :— 

" This meeting of enginemen, firemen and cleaners, having heard our 
delegates’ report of their failuce to obtain an interview with the board of 
directors upon the question of electricity superseding steam, deplores the 
decision of the general manager and the chairman of directors, who state 
that the position of motormen cannot be guaranteed exclusively for 
locomotive men, — In our opinion this is an attempt to follow the precedent 
created by other companics and introduce cheap and unskilled labour. 

“We desire to place on record our emphatic protest against this 
procedure. and consider it a menace to the safety of the travelling public, 
also prejudicial to the interest of foot plate men generally.” 


TELEGRAPH AND TELEPHONE NOTES. 


London Telephone Service.—The Postmaster-General has now 
acquired a portion of the Inns of Court Hotel for the purposes of a 
telephone exchange. The purchase price is £63,000. 

Municipal Telephony.--Cn Tuesday Portsmouth Corporation 
approved a recommendation to transfer their municipal telephone 
system to the Post Office for £35.000. 

` [t was stated that the purchase price would give a protit to the Corpora- 

tion of about £6,000 on their capital, which pp to March 31 last amounted 
to £54,574. The average charge by the Corporation for 1,000 calls has 
been £4, against £7. 175. 6d. by the post Office and £8. 5s. by the Natianal 
Telephone Co. "The. Postmaster-Gencral’s licence to the Corporation 
would not ex pire until 1926, and the Government originally offered to sell 
to the municipality the local system acquired from the National Tele- 
phone Co., but the offer was declined. The Municipal system was started 
in 1903, and at present there are 1,899 subscribers and 2,528 distinct 
telephones. The Post Office hav eundertaken that there shall be no 
increase in cost to the subscribers until there is a revision of the whole of. 
the traffic. They have also agreed to take over the staff. 

Radio-Telegraph Notes.— British Consul Mackie reports great pro- 
gress in the Argentine Republic in communication by wireless 
between the military port at Bahia Blanca and Lima and the same 
port and Talcahuano in Chile. the obstacles of the mountain range of 
the Andes having been overcome. The Argentine Congress has 
sanctioned a vote of £50,000 towards the establishment of radio 
stations in the interior of the Republic for communication between 
the various towns, and a contract is about to be concluded with the 
Marconi Company for supply of plant powerful enough to transmit 
and receive messages to and from the United States, as well as for the | 
interchange of wireless messages with [furope. 

It is announced that the Post master-General has consented to a 
licence being granted to Marconi's Poldhu station for the purpose 
of conducting a commercial wireless telegraphic service between 
England and Spain. 

The wireless telegraph station erected. for the British North 
Borneo Co, at Sandakan was completed in September last, and 
communication was established with Zamboanga (Philippines) in 


li 


October. 
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Australasia.- The °° Australian Mining Standard " savs Mr. 
Beckett recently moved the second reading of his Municipal Tram- 
ways Trust Bill in the Victorian Legislative Assembly, | 

He said he did so at the request of 26 municipalities in the metropolitan 
(Melbourne) area, The Melbourne Tramway & Omnibus. Cows lease 
expires in 24 vears. There had been presented to the Premier a Munici- 
pal Tramways Trust Bill. but the Premier proposed to make a common 
control of tramways conditional, on the acceptance of his Metropolitan 
Council Bill which (Mr. Beckett said) might be hung up indefinitely. The 
discussion was postponed and two days later the Government were 
defeated and the progress of the Bill, as well of other tramway Bills, has 
been checked. 

The Melbourne new central telephone exchange, which less than three 
years ago was expected to provide all necessary accommodation for lo 
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years, is nearly filled. To relieve the pressure it is now proposed to erect 
exchanges at Richmond, North Melbourne and South Melbourne. The 
trunk line from Melbourne to Adelaide will to be completed in three 
months, 

In the West Australian Legislative Assembly recently a Bill has been 
read a second time s nctioning en agrcement between the Government 
and Perth Corporation a: to electricity supply. The Government 
is to erect a power station for the tramway service, and supply the Cor- 
poration with high-pressure current at 2d. a unit for lighting. The Cor- 
poration is to provide substations, transform the current, supply the 
Government offices at 14d. a unit (instead of 21d. as at present) and 
provide its share of a sinking fund on the cost (£200,000) of the 
1,200 kw. generating station. 


Rhodesia.—The price per unit of electrical energy in Salisbury, 
the capital of Rhodesia, is 1s. 6d. net. Water costs 5s. per 1.000 
gallons. A 

South Africa —Cradock (Cape Province) Municipality will shortly 
put forward a proposal to raise a loan not exceeding £10.000 for an 
electric lighting system for the town. 


FOREIGN NOTES. 


Argentina.—A report by British Consul General Mackie on the 
trade of Buenos Ayres for 1912 and part of 1913. contains the follow- 
ing information :— 

The demand for electricity both for power and lighting increases every 
year. In the city of Buenos Ayres electricity hos hitherto been a German 
monopoly, Itahan financiers recently obtained a concession from the 
Government and have formed a company with a capital of £3,000,000. 
This company is erecting a power station in the centre of the town, and 
the cables, machinery, &c., have come from Italy and Spain. The Com- 
pania Transatlantica de Electricidad ave extending their system to the 
suburbs at an estimated cost of £400,000. 

British capital is represented by an electricity company, which holds 
concessions for La Plata, Ensenada and Tucuman. The company has 
a steady growth of business in La Plata and Esnenada. but in Tucuman it 
has had to encounter the competition of a recently started company, and 
to meet this the British company hasamalgama*tedwith another company, 

An important contract for supply and laying of cables has recently 
been secured by a London firm from the Cent ©] Argentine Railway. 

The output of the Cia alemana during 1912 was for light 57,153,400 
units, power 22,830,300 units, traction 60,948,200 units; total 140,931,900 
compared with 128,829,100 units in 1911.) 

With regard to the Central Argentine Railw:y the works in progress 
include the electrification of the suburban section. It is expected that 
the first section between Buenos Ayres and Tigre will be completed before 
the end of 1914. The line comprises 17 miles of double track, and the 
system adopted is the multiple unit, with third rail and d.c. (800 volts). 

The Buenos Avres Western Railway suburban lines up to Moreno (24 
miles) are to be electrified. This electrified section will run in conjunc- 
tion with a shallow level underground loop line, branching off the main 
line before reaching the Onee Station. An interchange platform will he 
provided to enable the passengers to alight from the trains alongside the 
tramway. The population of Buenos Ayres is being driven into the 
suburbs, The western suburbs have to be fallen back upon, and the im- 
petus which the traffic will receive from the electrification scheme will. 
it is believed, increase the suburban passenger traffic to nearly 20,000,000. 
The system adopted is the third rail direct current at 800 volts, overhead 
wires being used for all shunting vards and branch lines coming within 
the electrified area. The passenger. rolling-stock will be of the motor 
coach multiple unit system. For the transport of goods tratie inside 
the electrified arca, as well as through the deep level tunnels, electric 
locomotives will be used. The power house will be built at the south 
dock. Four sub-stations will be put up at different. points along the 
electrified section. The estimated cost of these new works is £2.250.000. 

The Great Southern Railways works at the port of Ingeniero White 
include electrically driven capstans for shunting which afford a most 
efficient means of handliag grain trucks. The lighter dock has aquavaye 
of 1.312 ft. and it is equipped with five electric. grain conveying bands 
for loading grain in bulk. The cranes com prise 27, each having a raising 
power of 1} tons, two of 3 tons capacity cach and one of 20 tons capacity. 
electrically driven. The workshops are driven throughout electrically. 
the power being supplied from the company's power station. 

The Buenos Ayres and Pacific Railway has at the port of Galvan the 
latest devices such as elevators, electric cranes, capstans, traversers and 
electric light. The electric cranes are mounted on the cdge of the quay 
wall, and the wagons pass freely under them. There are 39 electrically 
driven cranes of a capacity ranging between 1} and 5 tons, at a radius of 
25 to 40 ft. Electric traversers are used for transferring empty wagons 
from one line of rails to another, and thus a constant stream of wagons 
can be kept moving in one direction only. Grain elevator No. 4 is in 
course of construction, 1t will have a storage capacity for 10,000 tons 
of wheat in bulk and 2,000 tons in bags, By means of a series of elec. 
trically driven bands running in tunnels underground the elevator is 
designed to deliver wheat to two steamers at a time at the rate of 150 tons 

wr hour each. Phe whole of the machinery is driven by electric power 
and the harbour is well lighted by arc lamps. Great advantage has been 
derived from the economy and efficiency resulting from the extensive use 
of electricity at Bahia Blanca, and the Pacific Railway has been foremost 
in this enterprise. The company's newly constructed power-house has a 
capacity of 5,000 kw. It also provides power for the Bahia Blanca tram- 


ways and the South American Light & Power Co., the holders of a con. 
cession for the street and private lighting of Bahia Blanca. 

The Bahia Blanca tramways were opened to public service in 1910. 
being then the property of the Buenos Ayres & Pacific Railway Co. They 
ere now the joint property of that railway and the Great Southem Rail- 
way Co. The rolling stock consists of single deck electric cars mounted 
on maximum traction bogies and equipped with 25 u.p. Westinghouse 
motors. The overhead system is used. 

At La Plata the only two British companies established locally are the 
Electric Tramways Co. of the River Plate and the Electric Co. of the 
River Plate. The tramway service of La Plata and suburbs ix supplied 
by two companies. La Nacional (the outcome of an amalgamation of 
two old horse svstems, of which one was originally under the direction of 
the municipality) and the La Plata Electric Tramways Co. 

Chili.—The State Telegraphs Department has published decrees 
approving plans submitted by the following applicants for conces- 
sions :— 

Sres. J. Horde, A. Munoz and others for electzie light installation in 
the town of Aranco : Messrs. Lochnert, Eberhard & Co. for electric light. 
ing plant in the town of Thome. 

Sir Antonio Bellet for electric railway to join up Villa Alegre station 
with Villa Alegre town (province of Linares). 

Jorras Tramways Co. for an electric tramway in Valparaiso. 


MISCELLANEOUS NOTES. 


Linner.—The officials and employés of Islington (London) elec- 
tricity department had their sixth annual dinner on Saturday. the 
engineer and manager (Mr. Albert Gay) presiding. 

Mr. A. P. MacArisTER (chief assistant engineer) said the maximum 
load on the works during the past year had exceeded previous records 
by 500 kw., and over 500 n.r. of motors had been connected ; but 
private consumers were not so ready to spend money on electric fittings. 
and until some wav was found of meeting that difficulty he was afraid 
the department would not make such strides as the officials would like. 
In conclusion, he congratulated Mr. Gay upon his improved health. 

Mr. Gay said the hire purchase of wiring and various appliances would 
be a ureat spur to the development of electricity supply. Tt was ques 
tionable whether huge pewer stations would mean cheap electricity m 
their time. Islington could more than compete in price with companies 
that had four times its output. ‘Che tire at the Islington. works m 
September, 1902, caused considerable inconvenience, and he asked what 
would happen if one-quarter or one-half of London were plunged in 
darkness for a few nights. He described the bulk supply idea as absurd, 
and advocated linking up the present undertakings. 

Au excellent musical entertainment was given during the evening. 

Fire.—4 fire broke out on Saturday at the works of Messrs. Clarke. 
Chapman & Co.. engineers, of Gateshead. 

The fire occurred. in one of the power sub-stations, which supplied 
current for lighting and driving the machinery in several of the shops. 
The men soon got a number of lengths of hose attached te the private 
hydrants in the place, and began to play on the burning building. hut 
the power station, being largely constructed of wood, burned quickly 
despite all the tiremen could do. Within an hour the fire was got under 
control. The damage done was considerable. Practically all the plant 
at Messrs. Clarke Chapmans works is electrically driven, and the loss 0 
the power plant will mean some temporary inconvenience. 

Ingest.---An inquest was held last week into the death of Thos 
Hy. Stokes, a fitter, at the British Westinghouse Co.'s works. 
Trafford Park, Manchester. on the 5th inst. 

Mr. H. Mexsvort (works manager) explained. that the flywheel 
(which burst and killed Stokes and injured other men) was driven by an 
electric motor. The object of the motor and the tivwheel was to cont 
pensate for irregularities in the supply of current from the mains. the 
Hy wheel acting as a regulator, [t was made of cast steel, and was Ot- 
livered by the makers carly in December, 1t was 8 ft. in diameter (weighet 
4 6 tons) and was specially designed to ran safely at 1.200 revolutions. It 
was being tested when it burst, some pieces travelling through the ree 
and doing considerable damage to machinery and plant. There was n9 
evidence of any external flaw. In. his opinion the wheel was either not 
properly cooled or not properly annealed, 

Mr. W. H. Star, one of the two Home Office Factory Ins; ectory who 
investigated the casc, said they were of opinion that there was a stress p 
the wheel due to want of proper annealing or cooling, and that that was 
the cause of the breakdown, If the flywheel had broken in the ordinary 
way. without considering an initial stress being in it, the rupture wou“ 
have started in the centre of the boss, which was the point of maximum 
stress, and the flywheel would have broken either into two or more pare 
but it was reasonable to suppose that each of these parts would have 
broken clean away from the centre instead of breaking away n a 
sections around the rim, as well as breaking from the boss. He would not 
go so far as to staeest that there hal been negligence by the makers. 

A verdict of accidental death was returned. 

Municipal Strikes.—The strike of municipal employés. at Leeds 
was settled on Tuesday. when the special Committee of the Cor 
poration and representatives of the men agreed upon the Dini 
upon which the men are to resume work. These terms are practically 
identical with those offered to the men on Dec. 22 last. 

The strike of the municipal employés at Blackburn still contu "d 
efforts to settle the dispute having been unsuccessful. The gas depa 
m*"nt continues to be the principal suffcrer trom the dispute, 
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Telegraph and Telephone Material. 
Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 


the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications. &c., from the Commonwealth 
Offices, 72, Victoria-strect, London, S.W. The places where 
goods are to be delivered and the dates for receipt of lenders are given 


in an advertisement. 
Surface Condensing Plant. 

BrapFoRD Corporation invite tenders for the supply and 
erection of Surface Condensing Plant required for use in con- 
junction with a 5,000 kw. live steam turbo-generator. Copies 
of specification, &c., may be obtained from Mr. Thos. Roles. city 
electrical engineer and manager. Tenders to the Town clerk 
(Mr. Fredk. Stevens), Town Hall, Bradford, by 10 a.m. Jan. 22. 


Condensing Plant. 
GUILDFORD Electricity Supply Co. require tenders for Con- 


densing Plant (barometric type) to deal with 15,000 Ibs. of 
steam per hour. 


Steam Turbine, Alternator, Condensing Plant, Rotary Converter, &c. 
DUNDEE Corporation require tenders by first post Jan. 30 for 

5.000 kw. Steam Turbine and Alternator, Condensing Plant, 
and 750 kw. Rotary Converter. with Transformer. Specifica- 
tions, from Mr. H. Richardson, Electricity Department, Dundee. 


Turbo-alternator, Rotary Converter, Transformers, &c. 

LEriH Corporation want tenders by I p.m. Jan. 23 for 

1.500 kw. Turbo-alternator (impulse type turbine), 1.000 kw. 

Rotary Converter. and Transformers and Switchgear. Specifica- 
tions from the Borough Electrical Engineer. 


Water-Tube Boilers, Superheaters and Stokers. 

WOLVERHAMPTON Corporation require tenders 
Jan. 19 for supply and erection of two Water-tube Boilers, with 
Superheaters and Mechanical Stokers. 

Generating and Sub-station Plant. 

IPswicH Corporation invite tenders for the supply of three- 
phase 300 k.v.a. 3,300-volt Alternato;, to couple to existing 
engine; Rotary Converter with Transformer, a.c. booster and 
c.c, Exciter, to give 312 k.v.a. from c.c. to a.c. ; Automatic 
Voltage Regulator and Booster and Cable Connections; three 
50 k.v.a. three-phase Transformers for Sub-stations; h.t. 
three-phase Main Switchboard for power station. h.t. and Lt. 
Switchgear for Sub-stations, and two Motor o¢ Rotary Con- 
verters each 250 kw. Specification, &c.. from the chief engineer 
and manager, Mr. F. Ayton, to whom tenders by I] am. 


Jan. 3l. 


Electrical and General Stores. 
The Council of the Metropolitan Borough of Sr. MARYLEBONE 


invite tenders for the Supply of Materials from April 1 next, 
including Timber. Wood Troughing. Meter. Boards, Casings. 
&e.; Underground Cables, House Cables Flexible Cords, Rubber 
Goods, Box Compound and Insulating Material, Tools and Jron- 
mongery. &c. Tenders on printed forms, which, together with 
further particulars, may be obtained at 18-20, York-place. 
Baker-street, W., must be sent by noon Feb. 11, to the town 
clerk, Mr. J. Wilson, Town Hall, Marylebone-lane, W. 


The METROPOLITAN WATER Boarp want tenders by 11 a.m. 
Jan. 30 for 12 months’ supply of Stores. including Electric 
Lamps, Electric Wires and Accessories. Rubber Goods. Metals, 
Glass, Oils, Paints. &c. Forms of tender from the Clerk. Savoy- 
court, Strand, W.C. 

CHELTENHAM Corporation want tenders by Jan. 31 for 12 
months’ supply of Electric Light Fittings. Rubber Goods. &c., 
and two years’ supply of Castings and c.i. pipes. Forms of ten- 
der from the Borough Engineer. 

Istincton (London) Borough Council invite tenders by noon 
Jan. 28 for Engine Room Stores, Are Lamp Carbons, Globes, 
Oils and Lubricants, Transformers and c.i. Tanks, Pipes, 
Troughs, Insulators. Meters, Cables. Sundries, Lamps. &c. Forms 
of tender from the Town Hall, Upper-street, 1-lington, N. 

Electric Lighting Plant. 

Calstor Guardians want tenders by Jan. 30 for the instal- 

lation of electric Lighting Plant ore about 150 lights UR at the 


Workhouse, 


by noon 


| 


Wiring and Fittings. 
Loxpox County Council also want tenders by 11 a.m. Jan. 21 


for Electrical Installations at Vernon- -square (Finsbury) ele- 
mentary school (241 points, 318 lights), and Ranelagh-road 
(Pimlico) elementary school (210 points, 258 lights) Specifi- 
cations, &c , from the Chief Engineer, Spring Gardens, 8 W 


Lamps, Maintenance of Telephones, &c. 
CAMBERWELL (London) Council require tenders by 5:30 p.m. 


Jan. 19 for one or three years’ maintenance of Private Tele- 
phones and Electric Bells at the Town Hall and at Grove Vale 
Depot, and supply of Electric Lamps. Forms of tender from 


the Borough Engincer. 


Cables. 

BELrasT Harbour Commissioners invite tenders for the supply 
and delivery of Electrical Cables according to specification which 
may be obtained from the harbour engineer. Mr. W. Redfern 
Kelly, M.I.C.E., Tenders to the secretary, Mr. W. A. Curr 


Harbour Offices, Belfast, by 28th inst. 


Lim ps. 
j The Guardians of the Parish of KENsinaton (London) invite 
tenders for the supply of electrice Lamps to their Infirmary, 
Marloes-road, W.. for 12 months from April 1. Forms of tender, 
&c., from the Clerk to the Guardians, Mr. W. R. Stephens. 
Tenders must be delivered by 3 p.m. Thursday, Jan. 29. 


Electricity Supply. 
The authorities of the Parish of St. HELIER, Jersey, invite 


tenders for the exclusive concession for the supply of Electrical 

Energy. Conditions, &c.. from the Mayor, Town Hall, Jersey. 
Lighting, Telephones, &c. 

PoxTYPRIDD Guardians require tenders by Jan. 19 for a com- 

plete Electric Light, Telephone and Fire Alarm Installation at 

the workhouse and new extensions thereto. Specification, &c., 

may be seen at the offices of Messrs. A. L. Thomas & G. S.. 


M organ, Gelliwasted-road, Pontypridd. 


| Trucks, Motors and Controllers. 
MANCHESTER Tramways Committee want tenders by 10 a.m. 


Jan. 20 for Tramear trucks, Motors and Controllers. Specifi- 
cations, &c., from the General Manager. 


Tramway Stores. 
CROYDON Corporation want tenders by 10 a.m. Jan. 26 for 


12 months’ supply of Stores for their tramways department. 
Schedules, &¢., from the Tramways Manager. 


Tramway Stores. 
BIRMINGHAM Tramways Committee require tenders by noon 


6 for 12 months’ supply of Electrical Sundries. Insulating 


Jan. 2 
materials, Oils, Greases. &c. Forms of tender from the general 


Manager, Tramway Offices, Congreve-street, Birmingham. 


Copper Cable. 


Tenders are invited for the supply of 5 tons 16 ewt. Bare 
Hard-drawn Copper Cable to the City of MELBOURNE (Aus- 
tralia) Specifications, eonditions and form of tender, &c., 
from the Agents for the City Council, Messrs. Mellwraith, 
McEacharn & Co. Ppty. (Ltd). Billiter-square Buildings, Lon - 
don, E.C., to whom tenders by noon Wednesday, Jan. 2L 


House Cut-out Boxes, &c. 
Tenders are invited for the supply of House Cut-out Boxes 


and Replacement Wedges to the City of MELBOURNE (Aus- 
tralia). Copy of specification. conditions and forms of tender, 
&c., from the Agents for the City Council, Messrs. Mellwraith, 
McEacharn & Co. Ppty. (Ltd.), Billiter-square Buildings. Lon- 
don, E.C., to whom tenders by noon Saturday, Jan. 21. 


Tramcars. 
JOHANNESBURG (Transvaal) Municipal Council require ten- 


22 for supply of 15 Double Deck Electric 


ders by noon Jan. 22 
Tramears and Spare Parts. Specification from Town Clerk 


Cable Boxes. 
Tenders will be received by the Deputy Postmaster-General, 
MELBOURNE, until 3 p.m. Feb. 17 for 1.330 Protected Cable 
Boxes. Specifications from the office of the High Commissioner 
for the Australian Commonwealth, 72, Victoria-st., London, S.W, 
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Telegraph Wire. 

The VicroRiAN RAILWAY COMMISSIONERS will receive tenders 
until 11 a.m. Feb. 25 for 20 tons of Galvanised Telegraph Wire. 
Specifications may be obtained from the Secretary, Victorian 
Railways Offices, Spencer-street, Melbourne, or seen at the 
Board of Trade, 73, Basinghall-street, London, E.C. 


Rotary Converters, Transformers, &c. 
New SovTH WALES GOVERNMENT RAILWAYS and Tramways 
DEPARTMENT require tenders by noon March 25 for the supply 
of five 1,000 kw. Rotary Converters, 15 365 kw. single-phase 
transformers. &c., for tramway sub-stations, Specifications, 
&c., from the Electrical Engineer, N.S. Wales Government 
Railways and Tramways, 61, Hunter-street, Sydney, N.S.W. 
Lamps and Electroliers. 
The ITALIAN MINISTRY OF MARINE will open tenders on Jan. 
23 for supply of Electric Lamps and Electroliers. The upset 
price is put at £5,200, Particulars from the Direttore Generale 
dei Servizi Amministrativi, Ministero della Marina, Rome. 
Foreign firms must furnish proof that they actually manufacture 
the articles required. 


QMO DEE 
= TENDERS RECEIVED AND ACCEPTED. = 
TITLED AAA PATH TOOR OO 


RATHMINES AND RarHGAR.—The Urban Council recently adver- 
tised in THE ELECTRICIAN for a 400 kw. generating set, and it has 
been decided to accept Messrs. Belliss & Morcom’s tender for the 
engine and the British Westinghouse Co.’s tender for the dynamos 


(two of 200 kw. each). 


Port oF LONDON AtTHORITY.—The Port of London authority 
have placed an order for the supply of three 1,000 kw. rotary con- 
verters with the British Westinghouse Co. The plant is for the power 
station at the Royal Victoria and Albert Docks. 


WarsALL—The following tenders have been accepted by the 
Council for annual supplies to the tramways department :— 

Wm. Arnold & Sons, boiled linseed and raw linseed oil, American turps, 
ammonia, &c.,; Anti-Attrition Metal Co., trolleyw heels; F. P. Black, 
hack saw blades; Brownhills Chemical Works Co., lubricating oil, pitch 
and creosote oil; J. W. Caparn, malleable iron castings ; Dermatine Co., 
window rubber and point rubbers; Docker Dros., varnishes; Dyer & 
Young, controller fingers; A. Goldie Engholm, P. & B. tape (1in.) and 
Blackley tape (lin.); Edison & Swan Co., dry cells; East Anglian 
Cement Co., best portland cement ; Electric & Ordnance Accessories Co., 
arc lamp globes and carbons; Fleming, Birkby & Goodall, strand wires; 
J, Gilbert & Son, best solder, emery cloth, and sand paper; J, North 
Hardy & Son, linen frame tape and linen tape; Glacier Anti-Friction 
Metal Co., anti-friction bearing metal; Heap & Iohnson, carbon brushes ; 
National Rail & Tramway Appliances Co., brake blocks,; John Phillips 
& Sons, sponges and wash leathers; Pinchin, Johnson & Co., air drving 
voltalae ; Siemens Bros. & Co., tantalum lamps; Alfred Wiseman (Ltd.), 
pinion wheels, mechanical ears and air-gap section insulators; Andrew 
Womersley & Son, motor grease, cleaning cloths and coloured waste. 


LoxpoN County Councit.—The Council have accepted the fol- 
lowing tenders :— 

A. Gallenkamp & Co. and J. J. Griffin & Sons, for chemical and physi- 
cal apparatus ; 

Atlas Carbon & Battery Co., British Central Electrical Co., British 
Insulated & Helsby Cables, Cooper & Roberts, Dorman & Smith, Elhott 
Bros., General Electric Co. and Siemens Bros. Dynamo Works, for elec- 
tric fittings. 

L. Andrew & Co., Wm. Giepel & Co.. Jas. N. Hardy & Son, India Rub. 
ber, Gutta Percha, & Telegraph Works Co., J. G. Ingram & Son, Micanite 
& Insulators Co., and Siemens Bros. & Co., for insulating materials. 

L£vTON.—The Council have accepted the tender of E. Allen & Co. 
for the supply of points and tongues as follows :— 

One R. H. spring-point 7 in. by 12 ft. by 200 ft. equilaterial and one 
L. H. spring-point 7 in. by 12 ft. by 200 ft., complete with connecting 
box and rods, and fitted with special hard forged steel tongues, £41 per 
pair, six special hard forged steel tongues, suitable for L. H. movable 
points, 7 in. by 13 ft., 6 in. by 200 ft.. radius to left, £5 each. 

SHEFFIELD.—The following tenders have been accepted by the 
Council :— 

R. White & Sons, extending coal handling acrial ropeway at Neepsend 
power house, £355. 65. > W. Marlow & Sons, foundations for three boilers, 
two fan houses at Neepsend, &c., £2,403. 

The Councils’ contract with A. Revrolle & Co. for a supply of 14 panels 
of E.H.T. sub-station switchgear, is to be extended to provide for a 
further 14 panels at the same price, viz., £1,682. 

Loss1EMOUTH.—The Town Council have placed a contract with 
Johnson & Phillips for complete generating station equipment, in- 
cluding dynamos, booster battery, switchboard and cables, 


COLLIERY POWER PrawNT.—Messrs. Johnson & Phillips have in 
hand for Halls Collieries, (Ltd.) a 3,000 volt overhead line for trans- 
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mitting power to colliery with two substation equipments, trans. 
formers, shaft cables, &c. 


SHIP LICHTING Contracts.—The Edison & Swan United Electric 
Light Co., Ponders End, Middlesex, have again secured a contract 
for the supply of '* Royal Ediswan Lamps " to the Cunard Steam 
Ship Co., to Messrs. Elder. Dempster & Co. and Messrs. Cammell, 
Laird & Co. 

BATTERSEA (LONDON).—The Council have accepted the tenders of 
W. Morgan, the Alpha Mfg. Co. and Arthur Newman (Ltd.), for the 
installation of arc and metallic filament lamps on consumers premises 
under the Council's hire- purchase scheme. 


BRADFORD.—The Council have accepted the following tenders :— 

Rawlinson (Ltd.), erection of two electric lifts and an electric crane, 
£775; Daimler Co., one 40 H.P. petrol motor lorry (for tramway depart. 
ment), £788. 

METROPOLITAN WATER Boarp.—The Board have accepted the 
tender of the General Electric Co. (at £339. 5s.) for the supply of a 
steam dynamo (Belliss high speed engine), generating panel fittings, 
&c., required for Surbiton station. 


MELBOURNE (VICTORIA).—The City Council have accepted the 
tender of the Pope Electric Lamp Co. for 33,300 carbon filament 
lamps. £565. 


WIMBLEDON.—The Council has accepted the offer of E. Bennis & 
Co. for a chain grate stoker at £204. 

EaLtING.—The Council have accepted the tender of W. J. Dickens 
at £100 for wiring the Town Hall extension. 


INDIAN ELECTRICITY SUPPLY CoNTRACTS.—'* Indian Engineering ” 
states that Messrs. Balmer, Lawrie & Co. (on behalf of Messrs. Alley 
& MacLellan) have secured contracts for the supply of the high-ten- 
sion line and for street lighting in connection with the new electric 
supply scheme for Dehra Dun Municipal Board and for the electrical 
installation for the Viceregal Lodge at the same place. . 

Sypney (N.S.W.)—The City Council have accepted the following 
tenders :— 

R. L. Scrutton & Co., drilling machine, £77. 15s.; Morts Dock & Engi 
neering Co., high pressure feed piping, £223; Austarlian General Electric 
Co., curve drawing ammeters and accessories, £84; Dick, Kerr & Co., 
spare parts for Beck arc lamps, £74; Australian General Electric Co. 
24 pole expulsion fuse holders, with disconnecting switches, £19. 10s. each. 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— si 
Postmaster-General'a Dept. (Victoria),—Western Electric Co., 
switchboards £7. 11s. each, 125 ditto £9. 19s. 6d. each, 75 ditto i 
each, 75 ditto £13. 17s. each, 3,400 yds. cord 44d. per yard, 2,000 y A 
ditto 12s. 7d. per 100 yds., 1,000 cords 44d. each, 100 ditto 1s. each, | 
howlers 12s. each, 4 mile cable £95 per mile, 1,000,000 paper sleeves 
2s, 04d. per 1,000; India Rubber, Gutta Percha & Telegraph Works ne 
125 trembling bells 8s. 4d. each, 8,000 fuses 1-95d. each, 50 termin® 
blocks 2s. 5d. each, 100 induction coils 2s. 54d. each, 2,000 diaphragm 
12d. each: W. T. Henley's Telegraph Works Co., 75 cable boxes 2 E 
cach, 25 ditto 40s. each ; ` Dalgety & Co., 318,000 insulators Sid. ms 
156,000 ditto 53:d. each, 27,000 ditto 534d. each, 1,200 ditto 5ud. each; 
J. Bartram & Son, 500 magneto bells 8s. each, 1,150 ditto 7s. 3d. it 
30 horseshoe magnets 2s. 6d. each, 150 micro-telephones 15s. each, 2 : 
microphones 5s. cach, 160 switches 15s. 9d. each, 400 microphone 
mouthpieces 51d. each, 50 magneto bells 16s. each, 15 awitchboa i 
£14. 9s. 6d. each, 10 ditto £10. 1s. each, 300 switchboards £7. 9s. 6d. each. 
75 ditto £9. 12s. 6d. each, 25 ditto £13. 10s. 9d. each, 1,000 protector 
£3. 3s. per strip; Noyes Bros., 200 bends £2 per 100, 2,000 ditto 16s. 
per 100, 900 ditto 12s. 6d. per 100, 8.500 ditto 10s. per 100, 6,600 ditto a 
per 100; 3,000 ft. conduit stecl 12s. per 100 ft.. 18,000 ft. ditto i : 
per 100 ft., 17,000 ft. ditto 4s. 6d. per 100 ft., 56,000 ft. ditto 3s. 1d. PP 
100 ft., 2.400 crampets 1s. 3d. per 100, 8,000 ditto ls. per 100, M00 
ditto 10d. per 100, 20.000 elbows 7s. 3d. per 100, 400 sockets £l Pd : 
2.500 ditto 14s. per 100. 100 unions 11s. 6d. per 100, 200 ditto 5s. : E 
100, 400 ditto 5s. per 100, 5,000 ditto 4s. 6d. per 100, 4,500 ditto "m a 
100. 200 clips Is. 6d. per 100, 500 ditto ls. per 100 ; Australian der 
2 miles cable £62 per mile, 34 miles ditto £112 per mile, 2 miles 7 
£202 per mile, 3 miles ditto £198 per mile, 4 mile ditto £53. 5s. per ie & 
6 miles ditto £15 per mile, 4 tons copper wire £99 per ton ; Bochm 
Owen, 460 coin-collecting devices (electrically controlled) £2, 178. 
each; Lawrence & Hanson Slectrieal Co., 340 trembling bells 3s. ib 
each, 15 |b. granulated carbon 12s. per lb., 10 lb. ditto 12s. 9d. 24 250 
250 cords Is. 31d. each, 250 earpieces 21d. each, 100 ditto 44d. each, 
ditto 4d. each, 90 switches 15s. each. 
Postmaster-Generals Department (N.S.W,)—India Rubber, scat 
Percha & Telegraph Works Co.. Wheatstone transmitter and two pe 
stone receivers £103. 10s.; Western Electric Co., 12,500 ins" ditto 
£273. 8s. 8d. ; (5 Glasson, 150 cable boxes £1. 3s. 11d. each, 29 po 
£1. às. 10d. cach, 120 ditto £1. 7s. 9d. cach, 25 ditto £1. 18s. each, 60« 
£2. 4s. each. . oe 
Postmaster-Generals Department. (Western A uatralia), — Westen r 
trie Co., 30 telephones £2. 163. 5d. each, 150 translators 88. l a 
25 telephones £2. 5s. each, 25 ditto £2. 12s. each; J. Bartram ere P 
switchboards £8. 10s. each; Mallock Bros., 1 mile cable £193. 499 : 
per mile, 1 mile ditto £100. 5s. 6d. per mile, 1 mile ditto £63. 3s. 94. 
mile, ] mile ditto £40. 185. per mile. 
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CALENDARS, DIARIES, &c. 


Further to the supply of calendars, diaries and pocket-books we 


have to make the following additions :— 


Western Electric Co. have sent us a neat pocket diary which is of 
the long and narrow variety, and which fits conveniently into the 
It is prefaced by a number of pages of useful electrical 
data relative to cables and wires, and not the least useful item is a 
section showing a comparison of the different systems of supply with 
combined weights of conductors for the same percentage loss at the 
The graphic signs and curves for each system are 
The plutocrats of the industry will doubtless find the cash 


coat pocket. 


same voltage. 
shown. 
account pages at the back of the calendar very useful. 


From the same source we have to acknowledge the company's 
This can 


either be set up on a desk or hung up on the wall. and, like its pre- 


hardy annual in the shape of a monthly tear-off calendar. 


decessor. will be found of great service. 


The Brimsdown Lamp Works is sending. or has already sent, to 
all its business friends a copy of its vest-pocket diary with life and 
It is neatly bound in green, 


black or red leather, presumably according to taste, and the diary 


accident insurance policy for £1,000. 


pages will accommodate brief daily notes. 


The B.T.-H. Co. haveagain laid us under a debt of gratitude with 
their large calendar having three months on a sheet, the current 
month being in large figures and the preceding and succeeding 
The calendar can be comfortably read 
at a distance ; and while the B.T. H. advertising matter is not unduly 
obtrusive, at the same time it is set out in à way which acts as a 
permanent reminder of the heavy plant work carried out by the 
company. There are many excellent illustrations of B.T.H. plant, 


months somewhat smaller. 


turbines, central station switchgear. generators, winding plant, 
rolling-mill motors, &c. 


LEGAL INTELLIGENCE. 


ome 


Colne Tramway Arbitration. 


: The arbitration proceedings to determine the price to be paid by Colne 
Corporation for the Colne & Trawden Light Railway Co.'s undertaking 
have been continued this week. 

Mr. TURNER HanTrEYv, chairman of the Highways Committee, and a 
member of the Electricity Committee of Colne Corporation, said the 
number of assessments in Colne increased from 5.035 in. 1896-7 to 7,182 
in 1913-14. There had been a good deal more traffic since the commence- 
ment of the inter-running with the Nelson tramways. In Colne 1,448 
looms had been added in the mills and sheds since 1907, the increase in 
Nelson being about 10,500 and in Burnley nearly 12.000. 

Mr. W. B. Kren, chartered accountant, said he had come to the con- 
clusion that the expenditure per car-mile by the company was higher than 
the averave, He considered there would. be a normal increase of 2 per 
cent. per annum in the receipts of the tramways, and that would bring the 
figure in 1919 up to £12,970, compared with £11,292 in 1912. Something 
however, should be deducted from the 1913 figure on account of falling 
trade. He challenged the accuracy of Mr. S. Sellon’s estimate of the 
value of the undertaking. In arriving at the figure of £170,000 Mr. 
Schon had capitalised all future profits. No purchaser would pay any- 
thing like that price, and anybody who bought willingly would orly do so 
on the basis that he could earn something out of the undertaking. He 
agreed that the business could be much better managed. 

Ald. HEwrrr DEAN said the tramways company requested the Cor- 
poration in 1908 to reduce the price of current, but the Corporation could 
not see their way to do so, and nothing further was heard of the demand. 
The lowest figure charged for current was 1d. per unit, 

The proceedings had not concluded when we went to press. 


Damage to Are Lamp Standards. 


On Wednesday Mr. Justice Horridge, sitting without a jury, heard 
two actions brought by the City of London Electric Co. (Ltd.) against 
Messrs. Thos. Tillings (Ltd.) relative to damage done by defendant 
company's motor omnibuses to plaintiffs electric standards. The 
accident that formed the subject of the first case occurred on April 30, 
1913, at a refuge in Bishopsgate, the omnibus knocking down the 
standard and the lamp on it. In the second accident, which happened on 
May 23, 1913, a motor bus knocked down a lamp standing on the foot- 
way in the Minories. The damayes were agreed, and the only issue for - 
his Lordship to determine was that of liability. At to the first accident, | 
Mr. Justice Horridge took the view that the driver was going too fast, 
that he lost his head and applied his brakes unnecessarily, and that, therc- 
fore, plaintiffs were entitled to succeed. As to the second occurrence, 
his Lordship throught the driver was negligent in putting on his brakes, 
especially in view of the expert evidence that a bus if properly managed 
would not skid 30 yds. Judgment was, therefore, entered for plaintiff 
company in both actions for £54. 5s, 10d., and costs, 


PATENT RECORD. mE 
SPECIFICATIONS ‘PUBLISHED. 2 


T he following abstract from some of the specifications recently published have been - 
specially compiled by Messrs. MBwBURN, ELLis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. B RW 

Whenever the date applied Jor differs from the date on which the application was lodged - 
al the Patent Office the former is given in brackets after the title. ELLE 


1912 SPECIFICATIONS. : 
28,634 Hirst & Brook. Electric current regulating and controlling apparatus, such as 
electric motor starting and controlling apparatus and the like. 
28,636 CUMMING. Track switches for tramways and the like. 
28,748 Hovlister, Machines for generating electric current for dual purposes, such as 
ignition and illumination. 
28.864 Soc. ANON. DES ErABLIssEMENTS L. BLeriot. Electromagnets. (15.12/11.) 
The chief feature of this invention is the combination of an electromagnet with 
means for inserting an impedance in series with the windine of an electromaenet, to 
compensate the effect of the variation of reluctance produced by the moving of the 
armature, the impedance not being claced in circuit until the armature reaches its 
fully attracted position, and is not cut out until the armature reaches its fully released 
position. 
28977 Wave. (Protective Sienal Manufacturing Co.) Electriccircuitclosine apparatus. 
29,338 Siemens Bros. Dynamo Works (Ltp.), & WirLsoN. Regulation of the pressure of 
electrical generation systems employing rotarv converters. 
29,357 AUTOMATIC TELEPHONE MANUFACTURING Cc. (Automatic Electric Co.) Tele 
phone systems. . 
Relates to universal cord circuits. The supervisory circuits are automatically 
adapted, upon the insertion of a plug into the jack, to the particular line with which 
the connection is made. There are two relays, one bridged across the cord and one 
on the third conductor, the latter being normally short-circuited through the springs 


of the first relay as well as through its own. : 
29.387 AUTOMATIC TELEPHONE MANUFACTURING Co. (Automatic Electric Co.) Tele- 


phone systems. ; l l 
29.389 BriTIsH THomson-Houston ‘Co. (General Electric Co.) Refractory materials. 


29,581 Simms. Magneto-electric machines for combined ignition and illuminating 


purposes. 
30,047 CHARLTON. 


Rotary electroplating apparatus. 


1913 SPECIFICATIONS. "mm 
88 Beemer. Electric switches for use in combination with electromechanical gear- 
changing mechanism on automobiles. 
882 Lawson. Electricity meters of the mercury motor-disc type. 
1,259 O'HARE. Telephone receiver attachment. | (22 5/13.) 
2.001 British THoMsoN-HousTON Co. (General Electric Co.) Wire drawing. 
2,509 WESTERN ELECTRIC Co. (Western Electric Co.) Telephone exchange systems. 
2,718 WARDALL & MaRcHANT. Electric furnaces. 
2,901 prise THoMsoN-HousTON Co, (Ganeral Electric Co.) 
amps. 
5,448 BnirisH THoMsoN-HousTON Co. (General Electric Co.) 
6,143 ZscHocke. Electric incandescence lamps. . 
6,664 Siemens & HaLske Akt.-Ges. Circuit arrangements for semi-automatic telephone 
systems. (19,3:/12.) 
7,348 Conner. Telephone rec2ivers and the like apparatus. 
9.38] Evermann. Electro furnace. 
9.579 Borr. Securing of electric lamps in their sockets. 
11,245 13.) 


10.535 Raitinc & Corr, Electric motors. 
11,267 Siemens Bros. Dynamo Works, Ltp. (Siemens Schuckertwer<e Ges). 


tion of electric circuits and means therefor. 

Relat:s to regulation of electric circuits. During the moment of reversal the main 

circuit is kept closed by bridging or connecting together the junction points between 

the said circuits and the auxiliary circuit. The auxiliary pressure is the combined 
pressure of an induction regulator and a static transformer. 

11,852 Kraus. Electrostatic apparatus for separating and cleaning grits, grain seeds. or 
the like. (30 4,13.) 

12.235 Kienzle. Electrically driven automatic lathes. 
16.128 FAIRWEATHER, (Cos. fur Elektrische Industrie). Money-boxes for apparatus 
such as prepayment telephones, coin-freed easmeters or the hke. 

16.998 Haurcock, Dykes & DuopEirt, Elsctric resonance operated apparatus, (Addi- 

tion to 1,395 13.) 
18.474 CHAMBESLAIN & HOOKHAM. Lro., & Hopen. Mercury motor electricity meters. 
23.728 SiGNAL-GEs, Radiating system for signalling by electric waves from aeroplanes. 

(27,11 12. Addition to 736 13.) 
25.073 SIEMENS SCHUCKERTWERKE Ges. 

sources in parallel. (7 6,13.) 
27.855 HorrisTER. Magneto-electric machines. 


13 12 13.) 
Has for its object the equalisation of the sparking obtain:d by a magneto machine 


at the advance and retard positions of the timing lever. which controls the interrupter 
by usine a semi-rota''ng sleeve fitted with pole pi:c s. and so connected to the timing 
lever that the pole shoes hav: imparted to them adiffzrential movement. 
27.356 Rd Dynamo-el.ctric generators. (Divided application on 28,748 12 
12.13.) 
27,452 Stemens & Harsxe Axr.-Ges. 
(28,11 12.) 


Electric incandescent 


Vapour electric devic:s. 


(Cognate application 


Regula- 


Arrane2ments for connecting two electrical 


(Divided application on 28.748,12. 


Circuit arrangements for telephone systems. 


APPLICATIONS FOR PATENTS 


Nots.—The undermentioned Applications (except those marked t) are not open to > 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to Inspection 12 months after the date attached to ikem. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complele Specification accompanies application an asterisk is affixed. 


December 18, 1913. 


29,182 Retro & Knicut. Electric clocks. ; 

29.203 Siemens Bros. Dynamo Works & KiErFrER. Ventilation of dynamo-elsctric 
machinery. * 

29.216 MacNaB. System of el:ctrical distribution and control. (26 12,12. U.S.)* 

29,225 HottisTER. Dynamo-electric generators. (Addition to 27.356.12.) 

29.237 BELL. Method of removing air from incandescent lamp bulbs. 

29,239 WIDEGREN & WIDEGREN. Reducing the influsnc» of the line capacity in actuating 
electrical apparatus at a distanc? by means of pulsations obtained from a Ssourc: 
of continuous el:ctric current. (30.12 12, Swveden.i* °* 

29,240 WIDEGREN & WIDEGREN.  Effecting a dipl2x action in actuating electric apparatus 
at a distanc? by means of pulsating electric currents obtained from a source of 

: continuous electric current. (30 12 12, Sweden.)* 

29,241 Y gy & WIDEGREN. Transmitter of electric writing telegraphs. (30;12 12, 

weden.)* 

29.242 WIDEGREN & WIDEGREN, Electric writing telegraphs. (30 12,12. Sweden.)* 

29,245 Brown, Telephonic connections. 

29.250 BAMBER. Electric calls or batteries, 

29,259 Brown & ScHEMMANN. Protecting the electrodes in electric arc furnaces. 
(18 12 12, G-rmany.)* M 

29,260 SYKES INTERLCCKING SIGNAL Co. & Sykes.  Electrically-insulated fish-joints for 
railway rails.* 

29,270 Siemens Bros. Dynamo Works & Wilson. Commutation arrangements for 

^ electric rotary converters coupled to alternating current boostzt.* .———— , ,, 
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FINANCIAL MATTERS. : 


7 E 
LULA ASTD 


NEW COMPANIES, STATUTORY RETURNS, , DIRECT UNITED STATES CABLE CO. (LTD. )— The board have rosea 
upon the payment of an interim dividend of 2s. per share (less tax), 
MORTGAGES AND CHARGES, &c. being at the ais of 4 per cent. per annum, for the quarter ending 3lst 

ult., the dividend being payable on the 31st inst. 


NEW COMPANIES. KAMINISTIQUIA POWER CO.—A dividend of 1} per cent. for the quarter 


AUTOGRAMME (LTD.) (133,277.)—Rog. Jan. 9. capital £5,000 in £1 , ending Jan. 31, or at the rate of 6 per cent. per annum on the common 
shares, to acquire the invention of €. P. Grundy and J. W. Browne for , shares, has been declared. 
improvements in illuminated signs, &c., to manufacture and deal in MUNICIPAL TRAMWAY PINANCE.—The annual return of capital and 
appliances for kinematograph and theatrical programme advertising, &c. | traffic of tramways and light railways (street and road) for 1912-13 has 
ian company. Secretary: P. R. Platford. Reg. office: 68, j been issued by the Railway Department of the Board of Trade. Since 
ictoria-street, S.W. : the year 1878 the route length open for traffic in the United Kingdom has 
WAYGOOD LIFTS (SOUTH AFRICA) (LTD.) (133.322.)—Reg. Jan. 10, | increased from 269 miles to 2,662 miles. -The capital expenditure rose 
capital £10,000 in £] shares, to take over the business carried on by R. | from £4,207,350 to £79,359,758 ; the number of passengers carried from 
Waygood & Co. (Ltd.) in South Africa, to carry on the business of manu- | 146 millions to 3,220 millions; and the net receipts from £230,956 to 
facturers, constructors and suppliers of and dealers in lifts, elevators, | £5,588,121. The number of passengers carried in 1912-13 was equal to 
cranes, hoists and lifting and hauling machinery electricians, electrical. | about 71 times the estimated population of the United Kingdom. | Of the 
mechanical, hydraulic and general engineers, &c. Private company. | total of 1,818 miles of line owned by local authorities 1,617 miles are 
First directors are Henry Claude Walker (chairman), H. Harmsworth, | worked by the authorities themselves, or in a few cases by other local 
D. W. R. Green and Henry Cecil Walker. authorities leasing from them and the remaining zd eur een 
companies. The return also includes 13 miles of trackless troliey rou 
- STATUTORY RETURNS. . .,. | worked by the owning local authorities. ‘In the past year the route 
ISLE OP THANET ELECTRIC TRAMWAYS CO. (LTD.'—The capital in | mileage worked by electric traction was 2,546 miles out of a total of 2,662, 
return to Dec. 18, 1913, is £300,000 in £5 shares (30,000 preference and | against 2,518 out of 2,637 in the preceding year, the remaining lines in 
30,000 ordinary). All shares taken up; £5 per share called up on the | 1912.13 being 4-4 per cent. of the total. "Of the 286 undertakings 171 
preference ; £150,000 paid : £150.000 considered as paid on the ordinary belonged to local authorities and 115 to companies or other parties. The 
Mortgages and charges, £192,000. net receipts of local authorities who worked tramway undertakings be- 
LARNE ELECTRIC LIGHT WORKS (LTD.)—4 return to Nov. 19, 1913, | longing to them, or leased from other local authorities, amounted to 
gives capital as £4,000 in £1 shares (500 preference). 500 preference and | £4,095,957 on the year's traffic, and they applied £1,299,359 towards the 
3,500 ordinary shares taken up; £500 paid on the preference ; £3,500 reduction of tramway debt and £544,478 in relief of rates, while carrying 


considered as paid on the ordinary. Mortgages and charges, £2,700. £746,749 to reserve and renewal funds. In the cases of four local d 
MORTGAGES AND CHARGES. rities and seven companies, the returns for tramways irit ines 


of working expenditure over gross receipts, whilst two track 
POOT'8 CRAY ELECTRICITY SUPPLY CO. (LTD. )— Issue on Dec. 22, 1913, systems also SE hibited a ofeioncy. The return shows that in 25 cases 


of £250 debentures, part of series of which particulars have already been it was necessary to seck aid from rates to meet some part of the charges 
filed. for the year (including interest and redemption of tramway debt). ru 

WAYLOGRAPH (LTD.)—Debenture dated Dec. 30, 1913, to secure £500 | total amount thus obtained was £64,988, as com pared with £62,132 in the 
charged on company's undertaking and property, including uncalled | previous year. The total number of passengers carried in 1912-13 vf 
capital (if any). Holder: J. M. Hunt. 3,219,857,293, against 3,127,318,732 in the preceding year, ira r 

ile pi Sg ctive y. 
COMPANIES INCORPORATED OUTSIDE THE U.K. ee iu von worked out at £13,726 

INTERNATIONAL LIGHT & POWER CO. (LTD. (1,330F.)—Particulars | last year for lines and works, and for all items at £18,229, com pared wit 
filed Jan. 6. Capital $20,000,000 in shares of $100 cach. Reg. in Canada | £13,623 and £18,005 respectively in 1911-12. The percentage of net 
in 1913. British address : 9, Cloak Jane, EC. where E. À. Borel is receipts to total capital outlay in 1912-13 was 7-04, and to net capit 
authorised to accept service, outlay (eliminating amounts expended on construction oF puce 
old lines and works superseded) 7-64, against 7-50 and 8-15 eod l p 
in the previous year. The perecentage of working expenditure r 

i CITY NOTES. receipts last year was 62-68, against 60-60 in 1911-12, and the aime 

R passengers carried per mile of route open was 1,204,011, pisi E CAD 

Z : in the preceding vear. The percentages of passengers carrie SH 

MEMORANDA (Tan. 15).—Bank rate 4j leid Pent (since Jan. 8, 1914) mile on 9-62 and 9-67 and ihe i cis per passenger » a 
Price of silver, 26id. per oz. Consols 71;—71; for money. 711—572 | and 1.0794. There as a sum of £544,478 paid in 1912.13 in relief of 
for account. Consola Pav Day. Feb. 4; Stock and Sharer Continuation | rates out of the profits of undertakings worked by loca 
Days, Jan. 27 and Feb. 10. Ticket Days, Jan. 28 and Feb. 11. Par pared with £488,509 in 1911-12. The miles of route open ast year 0 
aoe m 29 and Feb. 12; Mining Shares Carry Over Days, Jan. 26 tramways numbered 2,661-69, and 12-59 trackless trolley system, against 
BP tee gc 2,637-05 and five trackless trolley in 1911-12. 

ANGLO-AMERICAN TELEGRAPH 00. (LTD.)—The directors have resolved committee hav? 
to pay the following dividends to the close of the year 1913, viz.. a balance aie Vir pim NOTICES. —The Stock OUI 5 per cent 
dividend of £1. 10s. per cent. upon the ordinary consolidated stock and granted official quotations to a further issue of $0,797 cent. de- 

ae : : bonds of the Bell Telephone Co. of Canada and £100,000 4j per 
a balance dividend of £1. 10s. per cent. upon the preferred stock for the bentüre stocic-at th 7 ^ie l : Industrial Investment Co. ro 
year ended Dec. 31; a first and final dividend of £1. 10s. per cent. upon | c hav ie t Ta reat d: NE ue oa tne dave | 
the deferred stock for the year, all payable on on the 31st inst. (less tax). uotati $ ia a c VN To QU EL Tull se | id ques 
The above dividends. together with those already paid will amount to k li - Es od ne SAP rin £i x Y 150.000 £1 ordinary shares 
£3. 15s. per cent. on the ordinary consolidated stock, £6 per cent, on the is B P 19 i o. (Ltd.), ewm il urther aie ve Ws ital and £1 premium) 
preferred stock and £1. 10s. per cent. on the deferred stock for the year. P BM ur eae Lid to appoint 8 special 

BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—A dividend of settling lav ina further issue-of 10.325 £] fully-paid ordinary and 31 me 
14 per cent. has been declared on the ordinary capital. £1 fully-paid 6 per cent, cumulative preference shares of the Bn s 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—A dividend at | Klectric Transformer Co. (Ltd.), and to grant quotations to 61,9 P 
the rate of 5 per cent. per annum on the 5 per cent. preferred ordinary | ference shares of the same company, including the further issue © P 
for half. year to Dec. 31 and an additional dividend at rate of I per cent. | ference shares above mentioned, and to 175,000 £1 (10s. paid) Ti la 
per annum for same period have been declared. cumulative participating preference shares of the Cia. de Electric of tbe 

CHILI TELEPHONE CO, (LTD.)—The directors announce an interim | Provincia de Buenos Aires (Ltd.), 325.000 5s. fully-paid s of the 
dividend at the rate of 6 per cent. per annum (3s. per share), tax free, Hongkong Tramuays Co. (Ltd.), and 400,000 5s. fully-paid share 
for the past half.vear. Singapore Electric Tramways ( Ltd.) 

CONSOLIDATED|DIESEL ENGINE MANUFACTURERS (LTD.)— In a circu- 
lar to the shareholders, Mr. J. Tavlor Peddie, chairman of the share. 
holders’ cominittee, states that the investigation of the affairs of the 


‘rectors: 
YORKSHIRE (WEST RIDING) TRAMWAYS CO. (LTD.) —The pm 
report states that 4 per cent. has been paid on the preferen de preci? 


£5,000 added to general reserve (making it £35.000), £2.09 extinguisbing 


mea me RE CCS ED PICA CPE EE TTI, 


company has taken longer than anticipated. and that they are now | tion, &c., and £5.988 written off preliminary expense r more 
engaged in most important negotiations. They were also considering | that item) and £5,521 forward. Nearly a million and a quam 100 
the advisability of making certain recommendations to the shareholders | passengers were carried, and the gross. receipts went up FOIE com- 


for thefreconstruction of the company. ‘The committee think it better | to £74,000. Operating expenses were 4-47d. per car-mile run. e 
rather than’ present an interim report on Jan. 14, to hold the meeting of | pared with 4-40d., and the net revenue was £40,700. against £34,500. | dend 
the sharcholders towards, but not later than, the end of January, when | distributable surplus is £27,300, an increase of £7,200, and the div! 
they have every reason to believe they will be able to submit a full report * on the 6 per cent. preference shares is 4 per cent., or 1 per cent. more 
with detinite recommendations for the future of the company. in 1913, ý 
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—— METAL PRICES. 
RES Messrs. J. B. Gamham & Sons, 132, Upper Thamee-street, London, E.C., quote under 

Nm Sm date Jan, Jan. 14 g^ forewing as the present "dis prices of LAST *R 

didi daas y EW METALS. per lb, Price ATE 

Solid Drawn Brass Tubes........ id. | English Lead ............. ; cio in Divi NAME, Wed, | PER cent. DrvipewD 

Solid Drawn Copper Tubes ...... 10id. | Spelbr e.ecsscsesesens ` £21. 1] ren Jan. 14 | Yrs». TM 

Brazed Copper Tubes . S. [ORJ | Antimony ............... . £28 0 EDU ————— ——————— mt 

perd s Tubes ........... " 7H: MM us METALS. per ton. 

Ire..... er ry . m ean rap Sl via aS a è 
e Nea dr NEE Ea EES aae an: Brazi*ry — ceeds $56 9 Electricity Supply. Es d 
Harold li EXT rass ee oC cetoaece PII" Old Brass, clean Cece eeovere 10 S ) 

Co Miis per ton. Old Lead, less 4lbs. cwt. " ie 0 10 s Da o Cia Pe us t B my $ 14 9 ind "opt 
he loan has ds ee 5 E T us es ei 0 0! Old YA: [ore ee oaia £16 O 2 43° noe ii Cea cial Pref... -| 40 p A 14 0 Feb, Aue 
WEE osep rl-stree ndon-road, Southwark, London, S. o per Cent. Deb. Stock (re = 17 6 h Jan, 

2 pee Jan. 14, the following prices of OLn METALS ;— Po quotes qinder dat Brompton & Kensington Elec. Sup. Ord..| 8-91 |5 8 0| Marc" 
Ca Aluminium Cuttin eb o Pa centra Ee Sup.Co.4%s Guar, Deb Stck| 90 —93 |4 6 oque. OPE 
i uminium Cuttings. . 3 O 0 | Old Lead (less 4lb t. ec. oup uar. De c EX une, Dec 

Ol Brass s 3.3549) 0 D Teal on M alr Le. haring Cross (W.End & City) E.Sup.Co| 44-5 | 5 O O | Feb, Aug 
pet ent fey Clean Coppers... . £57 0 0| Old Zinc............... ... £l6 0 O e e 4b per Cent. Pref. ..... issue -44 (5 0 Ol Feb. Aug 
nines, Braziery Copper .......... £51 0 0| Hollow Pewter ......... s.. £125 0 O 2 | tDo. 4 per Cent. Deb. Stock (red.) ) 12/4 d 9 | Jam July 

pg Gun Metal ................ £52 0 0 Shaped Black Pewter ...... £30 0 0 23 Do. 4j per Cent. Deb. Stock (red.)....| 102 —102 | 4 8 3 
FRESHMAN M Ries p A rU: tDo. City Undertaking 44°% Cum. Pref) — 39 —4 51211 | Jan, “July 
—- A oo o e 2P j Chelsea, Electric Supply ¢ EE RITE 
33K o per Cent. De b. tock (red. joue — 12 6| June, Dec 
rahe ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS - i bm tChiswick Elec. Supp. Corp. Ist Mort. Db| 85 -87 |5 3 5 à 
aN s City of London Electric Lishting Ord.. 16] —17} | 5 4 6| Feb, Aug 
pel E | |: AOGNESA 6 per Cent. Cum. Pref........... —14 4 5 9| Jan, July 
e Urita ie LINE. Week 2 Inc. or dec IRESATR tOo. 5 per Cent. Deb. Stock (red.)....| 114 —118 | 419 11 | June, Dec 
pins ended. E | (a No. Ag A t t | Inc. or dec. | i tDo. 4k per Cent. 2nd Deb. Stock (red.)! 97§ zl 410 6 jan, July 
weeks | “moun (a) 5 County of London Elec. Supply Ord... 11¢—12f | 5 6 O| Feb, Aug 
et b Aberdeen C tion b $ | eR uo n toe: d pe ca t Deb. RI tol 103 i 7 4 pet ja ; 
pine oen eS Jan. 7 1.851 z per Cent. Deb. Stock (red.).... — an, July 
lij? n Anglo-Argentíne ........ a 7 | 58.067 | H 3 2" | o r 322) . Second Deb. Stock............| 93 —101 |4 9 O | May, Nov 
pue Ashton-under-Lyne...... » 10 426 | + 24 | 42 , 19 169 p Edmundson's Elec. Corp. Ord.. aos.. *-k .. | June, July 
tal Krat Ayr Corporation ....... » 0 245 + 48, 34 13715 i4 Do. 6 per Cent. Cum. Pref...........| 91-541 17 5 0| May, Nov 
ates ete Bath Electric Trams, Ltd. 5 7 695 | — 159 1 | 696 |-- Do. 6per Cent. Non-Cum. Pref. 1$—1i "E ys 
D pe Birkenhead ............ "EI 1,217 | + 84 4 : 53215 |4 Do. 4 per Cent. Ist Mort. Deb. (rei. 81 —84 | 5 7 0 . July 
ax Uu Birmingham Corporation. ! 4a 10! 12217 + 1,303) 41 485541 l+ Folkestone Electricity Supply Co. Ord.. 44-45 | 6 4 O | April, Oct 
à iet Blackburn Corpora tion ..| ^ 7 | 1298] + 255| 4l 54295 | Dc 2 per Cent. Cum. Pref.........-.| 44-46 | 5 2 6 | Mar, Sept 
ices toa Corporation... » hH 2557 | + 241| 41 112.942 i+ Do. Ist Deb. Stock (red.) | 33 —91 | 419 O| Feb, A 
He Bournemouth Corporation’ . 7| 1.625] — 9194) 85.534 |+ Hove Electric Lighting Ord........... 81-9L | 417 3 Ap. 
BUM Bradford Corporation ...! 10) 535) + 443] 4) | 212,855 [+ Isle of Wight E. L. & P. Co. Deb. Stock..| 88 —91 |419 0 
atit Brighton Corporation ...! ” ji 796 | 4- 4| 4| ; 45723 |J Kensington & oleh brides Ord a —8! |511 O| Fob, Aug 
s Bristol Trams & Carriage | » Of 2734| + 279 l 7.734 | Do. 6 per Cent. Ist Pref............. 4i—5t | 514 0.| Jan, July 
rod Burnley Corporation..... » 10! 1618 + 262] .. r Do. 4 per Cent. Deb. Stock (red.)....| 99 —92 |4 7 0 oe 
Nj ict. Burton Corporation .... » hH 292| - 22! 4 12,192 l+ Kensington & Kngtbg.Co.& Notting Hil 
BANY Bury tion ....... PME. ed 7 Co. (Joint Station) 4% Deb. Stock (red. | 88 —91 4 8 0| April, Oct 
NES Calcutta waysCo.. ! » 10 871162 —812) | 2  FI43104 + Kent Elec. Power Co. Irred. Deb. Stock..| 76 —80 |512 6| Jan, July 
a Camborne-Redruth ..... » 10 128 7 276 = London Elec. Supply Ord............. M 110 6 | Mar, pt 
rec Cardiff Corporation. voci Dec. 27 2,242 4 299 39 107.2857 + Do. 6perCent. Pref... .ccesccccccecs 4$ —5} 514 O| Mar, Sept 
A iS Central London Railway .! Jan. 10, 5229) — 2:3 | 2 | 194893 — Do. 4 per Cent. Ist Mort. Deb.......| 92 —93 |4 6 O | Jan, July 
n City & South London Rly. » 10, 287 — 141 2 5935 i— M or as Electric Supply Ord.......| 93% -3§ | 5 10 O| April, Oct 
Qiu Cork Electric TransCo... ,. 8 ^ sis —  83' i 515 = Do. it per Cent. Cum. Pref........... 4} -4} |5 5 6] Jan, July 
at $ on Mee 5 21! L7 =. dee! 39 " S665, — t Do: per Cent. Deb. Stock Ist Mort.. —9) | 411 Of June, Dec 
al Derby ....... et » 10 935 + 115 t4 | 42487 + i4 tDo 94 pe per Cent. Mort. Deb. Stock(red.)| 79 —82 |4 5 3, Jan, July 
‘a Dover Corporation ...... » 10 189 — 9. '4l 10212 + 47 Newcastle & District E L. 4 Mt. Db. St.| 8) —84 |5 7 | ve 
ES Dublin T^ pcan Railway W 9' 149 — 17 l d49. 4 Do. 2nd Mort. Deb. .. secre eese 9] —91 6 8 0 "T 
nu. blin U eee ee 9 5.235 — 45) : 44% tNewcastle Elec. Sup. 41^, ‘Ist Mt. D5..| 95 —97 :412 9 | Jan, July 
e Dundes Gu porátioa es. 7 526. 133) 3i 455259 + 5% | North Mao e TUNE "Sup. 5 Morts.. T 109 —103 | 417 0° oe 
iu East Ham Council T w 10 971 — 15) {41 42.126 -—- 695 105 —107. 512 O0 | April Oct. 
ug Erith PERENNE 5 l0 260 + 12 44! 11753 Ł 6j | Notting Sahn. L. Co m Non. Com. Pret.| OF-10p 514 2| ve 
pu. Corporation [au T 9 297 s 41 14.185 L E 6 vore oris VE Pr. t e.voe tso dis] 2 i o M i e 
jd rporation ... ,, 10 19,935 + |, 2 o. 5 perCent. Cum. Pre So ds — ; ar. 
dt Glossop Trams ........5— 7 10 ya] CN. NES f 40.831 EO | Do. 4% Deb. Stock.. wee) 85 —89 1410 0; n 
au ucester Corpn. Coevrons o> 7 232 — 6 ; l 2)? m: 5/0 | St. James' & Pall Mall Elec. ‘Ord... ererees 8 —9 | 5 11 0 Feb, Aug 
ont ax Corporation ..... » 6 | 1999 +  92' 4) 8553 + 295] 3/6 | Do. 7 perCent. Pref....... .....| OF —7$ + 418 0, Feb, Aug 
T Hong Kon Elec. Trams Co. as $ 72|,— 4 || J2y (x 775 he tDo. 3$ per Cent. Deb. Stock (red.)....| 92 ~85 14 2 6 Jan, ur 
ELA tirs Se i * " S | ie South MUN de pd ede . Tw d | 2 3 o pril 
: eld Corpn. ... » 10| 1,968 5 4 95 6 | fDo. st Mort. Stock (re xg ad — zm 
j ull Corporation. . .. . . ... » 10 3224 H 2 "m does Ir MEER .. | South Metro. El:c. Lt. & Power Co. Ord. i—i 2 Feb, Aug 
Ted District Council .. , 10 428 | 4- 16 4l 18.57) Is : 0/8?! Do. 7 per Cent. Ist Pref ............ 14—17, |515 0 | Feb, Aug 
2. I Corporation ....| |, 12 353 |+ 4| 41 19.947 |t .. | Urban Electric Supply Ord....+........ — ee April, Oct 
"vM Isle of Thanet Co. ...... , 10 276 | + 15 5.354 |+ 5% Do. 5per Cent. Pref.. ese] 2—24 | 5 4 C | April, Oct 
= Kilmarnock Corporation .|  ” 10 | 163| + 12, 934 6.116 l+ 4j?o| Do. 4i per Cent. Ist Mort. Deb......| 81 —87 |5 3 6| April, Oct 
is Lanarkshire Trams Co. .. e 8; 26144! — 4l 1 2644 |— % | Uxbridge & District E.S. Co. 5% Db. St} 97 —10 5 0 0 is 
"no Lancashire United . ease s 7 | 1.671 + 372 l 1.632 de 4 6d. Waste Haat & Gas Elec. Gan. Stations. . ,—1 14 6 5 0 May, Aug. 
ir Corporation. . .. ... » 10| 78)! + 655! 4| | 33263] |t 13,297 5/ | Westminster Elec. Sup. Ord............ 8] —9 511 0| Mar, Sept 
EC Lar rporation e| gg l0] 2462] 4. 24 2 4072 p 2/3 4h per Cent. Cum. Pref, ........| 5 —5} |4 5 9j Jan, Jub 
a Corpora on eereon " 6 á 
coln 1 Corporation 2 2 rd | B T e nos l ren 
Live rporation . i. p PT. . 2 
Liverpool Overhead Rly. qe Nd. ui Hope t 312 Electric Railways ani Tranways. 
dno&ColwynBayR. : t i - 
e *London County PED E d C. ay i955 t 1 T. 33 1.653 P2 | + 3) 191 oe Bath Elec. Trams Pref. Ord.. RETELE, hb— d ee April 
es London Elec. Ry. Co ed ns 10 14 675 VP La 32) 2 25.832 +} i 5 Do. 5 per Cent. Cum. Pref.. ki — i: 6 8 0 Jan, Ju 
London United ........ 9| 5491| — 1e] 2 | '6953 |— 104) og e EI Stock CI aac a eae tae ia 
toft Cor ration oí f es : Jo|f B'ham Dist. Power rac stD»b.Stc an, y 
pena oo ; cu dd NS * 214 2,731 t 22 of Fon Gum. Brak serene Ord....... 21-3 E 13 $ Feb, Aug 
f anchester Corporation d [73 ET s Y % | tdo. Cum. Pref TET = 14 
a Mersey Railw oo bea d [o ds T Et T ier E ak % | tDo. 4 per Cent. Dehs............0. lv0 —102 | 318 6 Feb, “Aug. 
el Metropolitan” Dist. Rly...| ” 1041 1322) | — 14 | 2 Paar .. | BritishElectricTraction6%Pf.Ord.NonCm| 12 —14 E s: Dec 
UU Met, t, Elec. Tramways eel di 9 8.332 | 3 342 2 10.654 eh 1,62) E Do. Def. Ord. St.......... Cre eseens 45—6 se 
Nelson Corporation ..... 10 18l | 4 21| 4l 8625 + 4) Do. 6 per Cent. Cum Pref...... .....| 87 —9) 1613 6 Feb, ' Aug 
N*wcastle-on- -Tyns Corpa. | " 10 4.816 | + 555 2 9.913 | F 810 Do. ? per Cent. Non Cum. Pref... cece 52 —55 6 7 0 oo 
Na t (Mon) ........ ” 10 | 74) | + 33 | 41 31.799 |t 2.06 Do. 5 per Cent. Perpetual Ch aes 92 —95 | 5 5 O | April, Oct 
thampton Corporation 9 52 L 22! g4l 23713 h 1435 ol Do. 4jperCent.2nd Deb. Stock......| 7^ —72 | 514 0 | May, Nov 
dham Corporation .. 11 | 2835| +o 457 | 42 32931 6651 9 centre! London Ordinary Stock........] 53 —61 |4 13 9 | Feb, Aug 
Pert N.B.) Corporation. NE: 73. 32244 1! 34 6052 |t DI ! Do. Gtd. Assented Ord. Stock ...... 83 —85 | 414 0 ks 
Perth (W.A. ) Elec. Trams, | | . | 9 Do. Hey OH es 102 mae " e s Feb, Ang 
mouth Corporation .. x A d i1 PE 4 6| Do. 44 per Cent. Pref... ...ccesecese = ve 
eston Corporation .... ” '9 2915, + COM ET Wu Do. Gtd. Assented Pref. Ord. 3tock..| 83 —85 | 4 14 0 dj 
Rotherham Corporation . , — 72 1022! #  183| M) | 49913 E $773 EE Oa en Jis fc Feb 
Shanes Corporation .... » 12 4,832; + 255: 4l 215.3)2 |+ 8.35] ee ne MA Di. © Ord. Stock. 43 A i 1 0 Feb, A 
A *^*e*9o0020002€ ! ' : l ! l p? Deb ees e b ug 
Sheffield Corporation .... 2 ioo ENSE 1120 ae tl choy & South Condon Riy, S por Cent 
pore Trams 9/6/20 c. ii 12 $11,314 $ $155 2 $23,671 p $1.377 Pref. (1891). e*9*60*020 &à*02402g 9^2 96 —93 S 2 0 Feb, Aug 
S etropolitan Tramways’ s 9 932 + 222 i2 1.322 E 213 Do. ([898). v iede T E 96 —93 52 0 Feb, Aug 
Soutnam ton aaron ie 7 1.137 à 3 4) 53321 d 3 21] Do. (1901). *"*9*0900«645006002050é€92G079 95 —97 E 3 0 | Feb, Aug 
southend Corporation | 7 2| ois] ¢ n]a | 32395 |. gal Do. 4 per Gent. PerpetualDebs.l..| 83 299 | 4 9 0| May, NE 
; A : AUS [e] PI ee ey xcd ? 
Stock i fal ou: LEM. » 10 657, + Jİ 32,341 t 5,257 mc ut am o 8i—9} | 241 0 4 m 
derland Corporation ps E | 1 it e Pun ,strict Elec. Trams Ord... Pdl T ar, pt 
Sunderland District "t d H | i ja es a | 53, ó5l i ee Do. % Cum. Pref. **59250060*9029^52^, E 8 0 0 April, Oct 
Swindon Corporation ..... 7, — 7 135! "1:40 | 6778 «+ 3D Imperial Tramways, Ord... .... ascen t seral Mare epi 
Waias Dun Co. 1 i ; 45) | — 4517) 453. 5 45 tOo. 6 per Cent. Pref. ...... eee 6t —54 9 4 6! Mar, Spt 
allay Corporation... » lOl 1,125, + 115! i4 | 52391 46 ee raha ee eae 74 7> |518 O| Jan, [uh 
ration .... 10 525! 4 12 832. — | 44 3/) i 2r aC T. & Lt. 5 per Cent. Pref... 2 —2t | 518 0! Mar, Sept 
W Corporation. » " | | Hi | | 1 Do MTS enr Dab. Stock.......... Lei | : - : | jan. July 
est T p e ie $ d narkshire Tramways.....e.......... — eb, ug 
ortam Corpa " " 2 (od | =. 15 149 | 110,823 + 3,851 5% Freie! Utd Trams 5 ^s Prior LlenDeb. Sty M | | 6 3 6 Jan, July 
«eve [7 m M ee oe )/) London ectric Ky w- 399 em ar ee 
(8) These co These wor eu eei Eum cb 123 2 2660 + 132. 45 Bee Ao Deb, Stok elei |] 92% [4 79 E 
comparisons are with th: corresponding period las * Partly electrical, r Gent por esece serene 4 —76 3 6 ss 
t includes omnibus Starts] Auz., : pling p> d. tY Minus 3 rs i Plus 12 | Mio don United Trans 4%lst Mt. Db. St| 58 —62 | 6 9 0 an, July 
ren q Pius 2 days. ee | Mersey Con. Ord. Stock.,....... 4 —6 T eb, Aug 
Eu E % Hr Dor Elec. Tram3 tM Deb. Stock 8)—84 |5 7 2] Jan, July 
“edb Prelate FEDERATION.— The traffic receipts on the tramways and railways $ per Cent. Db. Stock...,......| 85 —89 |512 0 - 
-— rat included in the British El ] Federation for the week ended, Metropolitan Railway Consolidated ::: .| 446-45 |312 3| Feb, Aug 
Jin d 
slong eat; aha coment £381). The omnibus recelpta were e (Increase . 
ws as were wor ear an ear the 
ream, ior the week week ves yey pe aay oe s | 9 No _allowancs has been made for aecrued interest or redemption. z Dividend, 
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T e AL COMPANIES, SHARE 
ES ie us RUNE TREE UE LL cM ed, | PERCENT DrviDEND g LAST LIST C CODE d 
Electri Jan. 14 | Yigrpg Du = Divi- € 
c Railways and ED. R. Ivi 
St. [Ay | Metropolitan Riy. » Taa Continued. | & Lore e e ls pa NAME, - F SRATE 
$3) | Do. 3] per Gent Prelerence Stocks.| 58 60 | 4 11 E: IN IM NM ro Jaen vem | Drvmem 
Și 1H | Do. $ CNW MES TENE | Febi Aue 100) 2$. |tAmer. Telephn. Taere Yom) Ove 
St. 3 Do. per Cent. Debentu e eve 76 —78 4 9 Feb, Aug = om Do. Trust Cap. SER 124 = £ 8. d. 
St Me . 3 per Cent. “ar re Stock. aid 83 —85 | 9 Feb, A oe 4% Do. 4 $1 4 per Ce de 127 6 6 0 : 
St. |4 pris itan District Ralea ae seek 81 —83 1 : 6 ' Jan, July air 5% ;Do. 4% Cony, Bonds 1 1936.. Bds.| 87 m 490 Aa 
St. she DE oe ps i Ərd.. E 301 —3!i 3 | Jan, July ay Chili x Riad 21.5% 1st Mt. Db. Stk. 102 100 4 0 Jan, Job 
à; |'Do. Assented Ext. Pref. (Int. Guar. by | ee . oe y^ Cub: "m ST, oe 
sel am | roots Eie Rie Co. oi i gur 1 ea Feb Aug |} O7 | Mere eee A TATTA 5,5 0| Aiea 
St. 4 tOo. per nt. Consolt4d R x ) —76 i 4 12 | f 5 per Ce ne d. oe eee z 16 0 
St 4 per Cent. ent-charge. —70 9 Feb, e+ | 44%| New Y ent. Pref... eee esee secre i-i |617. T 
st ] roe ILI NE B-M E Jan fus | Ps Ofental cree ena CU af op [EE 2 eee 
4 ' n erp Deb Sto 3 23 Q | 4 l4 0 | an, uly St A O. d raue GG Eg UIS l —2 t 0 nee 
en o ee Cone Oita ock ....| 133 —136 | Mar, ., 4% | fOo. 4 . Carn. Pref.. essees. 5 10 0 Apri, 
e| $8 Petre Een Traction GI ag | IB. NEA Hep, RED rai Bo B sii "EUER 
% Do n um Pref LLLA exis 1 8 | an, Jul 5 River P (red 0 i 
;:Do. 4 a B 0 0 y lat ) 95 —9 Jan, 
jl ih SLM pn EE Te T tena cs ni ag | Aprii, t St d IDE Ce DoD S Sora Lo 270,000; Tit $12 9, Jan, uly 
10 i | asiga HRA Deb. tg. 6% Cm. Pref. i—i | 3 3 o May, Noe | d i Deb. St. Bde ei RT 4 13 l | PE 
; ec Dn 66 — , 4 ecoceoocov à—- l 
E os "a Bonds Shares. 2.0.04, 6-40 | 514 3) Jan” July d oce M NE: | ero s 
..| 6% | Do. 6% 2I In. Deb. Rd. — E —100 | 4 id o zs lo 2/0 | Globe Telegi enen 6% Cum. Pret; 4 
B e Yorkshire (W. bds, (with Coup. s l2 I4 £ 4a is 10: S9 Do. Sarr & Trust....+. cage 
a ae | +Do. 6 per Did Trams, Ord..... t ^6.10 0 | fuse. 6% | Submarine ARM toe BACON c $520 p Dern 
* tOo. 4k per Cent. Bb. eco 3i ba ae oe Pues ah (Cert.)........| 1224—1254 s d Sp.DeM Ju 
eeseere —84 5 af F ore 
Electric Manutac 7 0| Jan, Juy | 52 Railways, Tramway Electric 
» {6% ifAnchor Cabl turing, outs 5, 25 Tineke Argentine 576 Cum. iat’ ae 
1| 1j | Aron Evol 44% Deb. Stock sci 25 [ipe 4M Debo. pu c E 4-5 |50 
| 0/7; Do. an pe Rar oi 98 —100 | 410 0 St. 44% tDo. 4° Deb. Stock. in "T" 4, —4% 6 4 4 April, Oct 
ot oA. , Do. É Pace EDEE RE ‘ 8 12 [6] ee zh 240 Do. t Stock. NORMA A d HH —J1 4 8 0 i nr 
1 1/4 UF cine Telephone Mt gh oa ceccc 2r 8c —J8 | 8 0 O0 April, Oc 5 5% tAvckland” Elec. T tock.. @rece 971 m 4 11 10 , 
1-07"! Do abtock & Wilcox ‘Ord 6% Cm. Pt.) là—l& | $14 0 , t H 4/0 | Brisbane Elec. qam 59, Deb. "eds m came 41/5 0 6 T 
5 4 4/0" f. cp «250090260929 2-3 & l 5 l 6 ee sti 2/6 5 per Ce UN Invest. Ord. ee 5 4 18 le] Jan s 
EE. British Insulated & Helsby Cables Ord... iP 3 4 6, April, Oct [8 44%| fDo. | 44 Coat DE eon dea dis 0 "M 
st T DS 6 per Cent. Pref..... bles Ord...| 84—?9 T. 5 jj Oct [sc ec t British dolumbía EL. Rly. Di Certs.....| 96 —99 4 13. 0| May, Mer 
St.) 3% 120 st, per Cent, efe nauan m NE 11 O July,” Feb St. | ev [Dos por Ors St . Rly. Di. Ord. ...- 36 —99, [410 11. jay fay 
Sd ofp, British LM. Ericsson secs ae! Tiol 4 8 a |Jan July R gs 4 Pe DDR. 33 TIU |5 16 6 | May, i 
at oe aa ms'n-Houst'n 44% 1 H—12 51 g St.| 4497 . Vancouver P r s....] 98 —101 Jan, lir 
00 tA ritish Westinghouse 10 ED Beek lao. : SE| Us EDO A ower Debs.........| 96 — 4 9 0: April, Oc 
6 per Cent. Pref.. 414 9 se 5% | Bu /o Perp. Con. Deb cesses] 29 —! 41200 p 
t. tDo. 4 per Cent. Prior Lie | -li Mar, Sept | St 69^ enos Ayres Lacr Steves i cde 0 | Jan, July 
per Cent. M n. Dbs. (red.) 100 — T Feb. P 905 | Buenos A oze Trams Ist M : E 410 6 
3 fs o t Do ates Pero Ts Prior tien Deb. Stic 3 Z6 313 5 | Feb, Aug | 5 2/6 Ce S Tram, ds 394 -1014 4 18 6 | Mar, Sept 
$5 fDo. P erp. Jst Deb. Stk.. 3—8)7 6 5 Q Jan, July 5 2/6 | * utta Tramways Tt Ves ge es k 94 82 161] 
50 Call erpetua 2nd m St | 39 —4t |] St oy Do. 5 per Cent. C E 137 610). è > —6k 5 0 Feb Au 
2^ ender's Cable Co Nek oii) red es 10 6 Mar 44195; tDo. 44° um. Pref...... toss —66 (515 3 M 
ae - 3 PAS t on Pref eeceeeocece " is t E n : Jan, "b l y- Lee UD eT (red. ). E gs 38 | í v > Jan, p 
T NE ent. Ist Mort. Debs. (red.) big 5, 4! an, Jul St. 49 ` T uenos Ayres Trams Co.(1904)S] EN an, July 
fi ae ener Alkar Co s.(red.) 93 B 9 0 Jan y | St. 4% tDo. 4perCe es rams Co. 1904 SW ^ —5i-5i (6 80 
23 N. . 4} per Ce . eX Bonus Firea 4 11 10 » July st. 95 . Colomb nt. Deb. Stock ) 5—5} 411 0 FM 
. 9€. Consolidat nt. I; t Mort. Deb. (red Pelt Blo Nov, May |-- 9? Ha > Tr. & Ltg. 592 Ist Mt. Db. ii 31 —96 y, AN 
l 32 Consolidated poe. Co. t Deb, (red) d —107 6 6 B May, Nov d ipie Ry. Con. SM Sor DB. ius 88 —92 | : ; : June, N 
100 "E Do. 6 per anena OO Ree EEEE E bx X 7 2 (n Feb, Aug 100 5% | Hone K un Bes s*e@eseees $1, 000 50 : ah es : 
/b Crompton & Co. 5 Spears wc aai actos " | , Mort. ong Name: Co. EU serge 244—989 5 1 6 Feb, Aus 
eds. ed st -4 - + 0 6 .. . Kalgoorlie Elec. Trams. Sk i ' 
: 072: e ek t Ord a ee ^ Hort, ee —7| April, Oct zs 5°% Sher ea is Trams. Sh 11 USQUE 85 —92 5 11 0 
» Ba Edison 5, Cent. Cum, Pref. iilii eae Y 7 O0 9 Jan, Jul 1 eri De. PLC » Ef Deb. Stock) PALM m 
ws t Swan United (' A" Sh) (£3 vd) i—i: o 0 0 Sept y "Té Lisbon Elec. Tr 2 Ditto. «s.s. 13 — $511 0 
49 iS > paid) IT Sh.) (£3 pd.) i x / l U Sept. oe j * Do. 6 per Conto Ord. idle Ax TRE oe 
| 596 ; Do. airs Mort. Deb. Stock tred.) i —l ʻe | Feb, Aug 5 30 tee ACCU Re Me NES x 4—l14 4 5 3 
Te | pais r Cent, 2nd Deb. Stock. j 53 9 618 £, June, Dec St. 5% | an ee Tans E Cm. "Pret ee Wc Pio 
| 170 : oq E t June, Dec | !00 5 Deb. Stock . ref. ..... Si —St 5 
49 Do. 7 per Cent Cum Pk Saatchi te ij 7 7 O' Mar, Se c | +Manaoe Trams oc 9 514 0 
6/0 «^ 4 per Cent. Perp. d MM DE F3. 8 OO » Sept. fio. 30? Manila E & Lt. Co. 5% Debs....... ) —10 419 0 
A murus A iim d SCALE IE erento ea A ANE 
2d | Henl 4 per Cent. Ist Mort. s un 2) 394—104. E Jin aie i00: 6% Do. Gen. Co Com. St....... ae er —98 5 1 0 
it% ae Cae cue ue d $1319 June July | S. $4361 Montreal soon Migs S% Siasa f» l8 6 | 
| r Cent, Pref... essc dd 138 ar, 24! Montreal St. Ry. Sterling 41 pei sb L ' 
it fra Rubber Gut. P e on 2 ITE: Feb Aug | St.) 44% Debs. (1922) Ry, Sterling Ar Cent. A 16: 128 
tDo. 5 ad Works —101j 3 18 eb, Aug l : o. (Nos. 1 SO 22 —10l 
1x Do. per Cent. Cum P Ord. it — 91M | Perth El to 4,602). 490 
4 Tef.sececs 12 |6 5 ar, Sept 5. 3, ec. Trams Ord. c... | 328 —10) 
K En A emip p ii TEN a R Ah 
js Des oper. sat en Cas Ora. i—t | 4 1 0 April, Oct TET 7 ajo; ist Mit ep eo ^| ss 
4% tDo. Ges Ga Cum. Pref.. Ord! X4—^ Ed Apri E | Sof Rio o Janeiro Tram, Lt. ua [e NAE 94; —90 A 3 4 | 
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Electric Cooking at Romano's. 
IN the discussion of the advantages and disadvantages 


of electric cooking a great deal has been made, both by 
friends and foes, of what we may call the saving on side also be electrically operated 
lines which is possible by the emplovment of this method. issue we give an account of the equipment that is to be used 
At one time we were told, with a great deal of truth, that | AA. 
rr a ree por ane pee en aoe | the article referring more particularly to the machinerv 
rhen electric cook fas us Only was the food more ] 
alatable but ae as also less hrinka ze in tl t which will be employed for moving the lock gates and carry- 
atab / Tre Was als sS shrmk n the meat j. arr : 
n B i mg on certam subsidiary work in connection with this. 
MEOE OE; mi other Worda ESSA good brghish and the electrical methods which are to be employed fo 
. E ` : a ea E S A * A V r 
men at ls. per ]b. was apated into the atmosphere controlling this machinery. As giving some idea of the 
than if gas or coal were used. This mutton under more . TOS PNE . 
lea- m l , magnitude of this part of the work, it is interesting to note 
pleasant conditions would, it was pointed out, have been that the horse-power of the motors operating the lock 
available for the family dinner. We have said there was inaclinemvon thercanalaesremtes- 19 Onraita 
some truth in these arguments, but we also think that CC MAD HEN . 
rather TOG aie dusswasntrones ed power load of Shoreditch—the largest individual machines 
'h emphasis was at times laid upon them. It being: 48-3 ber. of 70 dO E he f 
is fortunate, therefore, the same fault cannot be commi ie. MU d a UE 
FUE dep ab ert reont ted hiin main pumps. These mot lied with tl 
: $ l i s. ese motors are supplied wi 1ree- 
with another advantage of electric cooking which has hase current at 220 volts MAC Mec 
— cone to lait. W tl ONE j phas nt 420 volts, a pressure which seems rather 
Xs zn CPAN, See actua SAVIN am low, considering energy is first transmitted at 44,000 volt 
er E E P T 3 h 5 5 RV S SL LU smit C a tT, . VOITS 
monev which can be effected by selling rather than burning from two large generating stations, and is subsequently 
the fat which falls from the meat during grilling. As will ooed d (9.9 900 Its i Y o: cas i ] 
. | steppe own to 2,200 volts at | nain sub- 
be xeen from some figures of the comparative cost of electric PP t EL i 
stations for local distribution. 


and gas griling at the famous Romano's Restaurant, —" 
As will be gathered from the article, the equipment is 


in the Strand, London, which we give in another column, 
to grill by gas costs £73 per annum, with gas at 2s. 6d. ! simple to control, the gear being placed in central control 


Electrical Equipment of the Panama Canal Locks. 

THE building of the Panama Canal has not been accom- 
plished without the aid of electrical appliances, nor will its 
operation in the future be carried on without the help of 
similar means, for not only will the lighting of the canal and 
locks be accomplished by modern flame lamps, but the tow- 


ing locomotives, lock gates and controlling machinery will 
In another column of this 


— 
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houses at convenient places on the lock walls; and every 
means is taken by interlocking to prevent the errors of 
human manipulation and to ensure that the switches are 
always closed or opened in the right order. Ingenious 


methods of indicating the water level are also employed, and 
special insulation is employed, in order that the apparatus 
may withstand the humid atmosphere of the canal zone. 


This installation should, apart from these features, be of 


especial interest to electrical engineers at the present time, 
seeing that the utility of electrical apparatus for heavy work 
is being seriously called in question by the British naval 
authorities. We have been told that electric motors are 
unsuitable for driving gun manceuvring machinery, and that 
we are presumptuous even to suppose they can. ‘‘ Elec- 
tricity has a big and useful field," we are told, “ but it must 
not expect to do everything." Certainly not to drive such 
heavy machinerv, is what is hinted! Yet in Panama the 
electric drive is being applied to the solution of a very similar 
problem to that of moving guns, and this course is not likely 
to have been taken without careful consideration. We feel 
that in the particular case to which we have referred non- 
engineering influences of a semi-political kind have been at 
work, and that the electric equipment has been made a peg 
on which to hang other people’s quarrels. We hope that 
the example of Panama will be a lesson not only to naval 


men but also to electrical engineers. 
L——M——— 


Electricity Supply in Large Towns. 

With this issue of THE ELECTRICIAN we publish those 
sections of our annual tables which deal with towns supplied 
in bulk from stations in other areas (Table Ja.), and with 
towns possessing stations giving domestic power and 
traction loads (Table II.). As would naturally be expected, 
the latter includes practically all the largest towns (Bristol, 
Dublin, Glasgow, Sheffield and, of course, London, are the 
only exceptions which occur to us), and it is, perhaps, for 
this reason that there is less to say about the alterations 
that have been made in this table since last year than in any 
of the other sections. To some extent, however, the 
remark that we made a fortnight ago in regard to Table I. 
applies with equal force to this table, for though progress is 
being made, and even in some cases being made at a rapid 
rate, especially in power connections, vet we feel that this 
progress is not so rapid as it might or ought to be, and that 
in almost every case a large domestic field remains prac- 
tically undeveloped. We hope that the next few vears wil] 
see a great change for the better in this respect, though 
before this change can proceed at anything like a desirable 
rate it is obvious that something must be done towards a 
more universal decrease in charges for energy used for 
domestic purposes and a better appreciation on the part of 
all as to what are the domestic consumer's needs. Of course, 
with this decrease in charges must also go a decrease in the 
first cost of the apparatus and a further extension of hiring 
powers, the high first cost of apparatus and the lack of 
these powers serving to delay electrical progress just as 


much as unsuitable tariffs. 
ou e n 


Ir is not often that once a station appears in Table II. 
it subsequently loses its place. One case of this kind, 


however, occurs this year, that of Broughty Ferry, whiclr 


has been absorbed in Dundee. This is a tendencv of a. 


desirable kind, and we hope that we shall be able to record 
many other instances in the future. Since the last edition 
of the tables a new station has been set to work at 
Chester, while a generating station has been converted 
into a sub-station at Bradford. Leeds appears for the 
first time in this table, as a traction supply is now being 
given from the lighting station, while the same remark 
applies to Paignton, whence the Torquay Tramway Co. 
is now receiving a portion of its energy. In Table Ia. 
the progress is not so great as we could wish, the stations 
being both small in numbers and output. We fear this is 
to a large extent due to the prevalence of the parochial 
idea in municipal electricity supply, for there must be 
numerous small towns at present without an electricity 
supply which could make an advantageous bargain for this 
commodity with their larger neighbours. It is interesting 
to note the increase in the employment of metal filament 
lamps for street lighting, though all the older sources. except 
Nernst lamps, are still in use. If we allowed ourselves to 
indulge in speculation we should wonder how many of these 
undertakings will next year be using the half-watt lamp. 


—— de — 


American Patent Law. 

WE have from time to time pointed out in the columns of 
THE ELECTRICIAN that the statement that everything is for 
the best in the United States certainly does not apply to the 
patent law or to the administration of the Patent Office. A- 
matter which is referred to in the “ Electrical World " goes 
rather to strengthen this opinion and to make us heave à 
grateful sigh that, though this is a “ one-horse ” (we believe 
this is the right phrase) old country, certain patent matters 
are effected better over here. Any inventor who has had 
transactions in the United States knows that the Patent. 
Office is as deliberate in its dealings as the famous Circum- 
locution Office ever was, but he might be forgiven for ex- 
pecting in return that its decisions as to priority should be 
reasonably correct. This expectation, it would appear. rests 
on no sound basis, as the following example will show. In 
1908 a patent relating to disc strain insulators was applied for 
by a Mr. STEINBERGER, and his patent was granted in 1912. 
Notwithstanding this, however, a patent for practically the 
same invention was issued to a Mr. HEwLETT in 1911. 
Naturally there was trouble; so much so that since the 
beginning of 1912 various commissioners and courts have 
been giving their decisions on the case, and, with a pleasing 
variance, have sometimes taken one side and sometimes 
the other. At the time of going to press the Eastern 
District Court of New York has upheld Mr. HEWLETT $ 
patent, but an appeal against the decision has already been 
fixed, and as there are still two more courts to which appe! 
may be made, the final result remains open. Really such à 
patent law is no protection at all ; it is almost worse than 
nothing, being a cause of needless expense to the patentee. 
In commenting on the case our contemporary says : ” The 
signs are not wanting that when Congress next convenes 1n 
regular session the champions of patent reform will be able 
to accomplish something." We mav add: It is high time. 
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Development of Electric Vehicles in Massachusetts, U.8.A. 
A very rapid increase in the number of electric vehicles in use 
in Massachusetts, U.S.A., has taken place during the past 
year. For commercial vans and lorries the increase in 1913 
was 56-1 per cent., as against an increase of only 14 per cent. 
in 1912, while for passenger vehicles the figures are 24 and 20 


per cent. respectivelv. 


Electric Plant in Arctic Circle.— It is stated that the first 
electrical plant to relieve the Arctic darkness wili be erected 
at the Episcopal Mission at Point Hope. It will be de- 
signed, built and equipped by Dr. W. E. Temple, head of the 
electrical engineering department of the University of Penn- 
sylvania (U.S.A.). The site on which the plant will be erected 
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will be 100 miles north of the Arctic circle. A huge windmill 


will be the prime mover, as the velocity of the wind at Point 
Hope is said to be rarely less than 20 miles an hour, but an 
auxiliary petrol motor is to be installed. The mission at Point 


Hope possessess about 400 inhabitants. 


Senghenydd Mine Disaster.— The verdict of the jury at the 
inquest on the bodies of the 439 men and boys killed by the 
explosion at the Universal Colliery last October was published 
last week. ‘The finding of the jury as to the cause of the 
“There was insufficient evidence 
to state clearly the place where the explosion originated, but 
there was a preponderance of evidence to enable them to fix 

They were 
unable to say whether the gas was ignited by a spark from the 
electric wire, but the evidence pointed to the naked light at 
In connection with 
this we might remark that the evidence given by Mr. C. P. 


Sparks showed that the working pressure and current of the 
He carried 


explosion was as follows : 
the lamp station as the probable starting point. 
the lamp station as the cause of ignition." 


bell circuit were insufficient to fire the mixture. 
out experiments on a mixture of gas and firedamp air with 


the pressures and currents far in excess of those used in the 
The jury also expressed the 


opinion that there was an insufficient number of inspectors of 
mines to enable a thorough inspection of the colliery being 


mine, but could not fire the gas. 


made as often as it should be done. 


Submarine Cables and Wireless.— Before the Dominions 
Royal Commission sitting at Westminster (chairman Sir Edgar 


Vincent). evidence was given on Wednesday by Mr. F. C. 
Crawford and Mr. Rollo Appleyard, of the submarine cable 
department of the India Rubber Company, on the comparative 


merits of submarine and wireless telegraphy. 

Mr. CRAWFORD said the general effect of developments in submarine 
cable telegraphy during recent years was that the speed of transmitting 
messages had bcen increased by 50 per cent. or more, and greater accuracy 
in transmission had been secured. The cost of a modern Atlantic cable, 
having a working speed of about 40 words per minute, was about £500,000, 
but this cost would, of course, depend upon the fluctuating cost of 


materials. 

Mr. APPLEY ARD said he saw no prospect of the charges for cabling, 
based upon the cost of constructing cables, becoming less; the tendency 
of the prices of materials used in cable construction was to rise. During 
the last two vears the price of gutta percha, unlike that of rubber, had 
not fallen, which he attributed to the great demand for submarine cables. 
Germany, in pursuit of her Imperial policy, was extending her cables 
round the West Coast of Africa, to Brazil, and elsewhere. | Notwithstand- 
ing the advent of wireless telegraphy the cable business was in a state of 
greater activitv than ever. 

Sir H. Riper HAGGARD (a member of the Commission) : Is it possible 
that a time will come when wireless telegraphy will outspeed submarine 
cabling ? 

Mr. APPLEYARD: Any advantage that mav be obtained from the 
Orling relay, or other instruments of that ty pe. will be applicable to 
wireless telegraphy as well as to cables, and, therefore, we must suppose 
that wireless telegraphy will increase in speed ; but, personally, I see no 
probability of wireless telegraphy ever attaining the degree of trust. 
worthiness, secrecy or speed of the submarine cable. I have no fear of 
the competition of wireless tele graphy with the cables; indeed, I regard 
wireless telegraphy as a friend, just as the telephone has been a friend. of 


the telegraph. 


Cable Interruptions. Date of Interruption. 
ia—Palura oseccscissasescusseeesceiinra Rina bias May 26, 1910 
mova—-S&mos ........eeee eese eese entente tee April 21, 1912 

rmariza-—Hhodes.................. . ees eese April 21, 1912 
Poulocondore— Pontianac............... - csesesees oe July 5, 1912 
Jamaica— Colon ............ cese os June 9, 1913 
Cayenne— Salinas ....- eee erret Oct. 30, 1913 
Fort de France— Paramaribo ........... ......... .. Nov. 12, 1913 
Cape St. James—Pontianac ............ e eceeeensss Dec. 7, 1913 
Paramaribo— Cayenne ............... eene Dec. 16, 1913 
Carcavellos— San Miguel ............ ...... gras Bema Jan. 20, 1914 
Fayal—San Miguel ..................eeesecereee Jan. 20, 1914 
Orani- Tangier TR eure: Jan. 20, 1914 


Tangier—Cadiz ................. eese T Jan. 20, 1914 


The Longest and Shortest Day Electrically.—The maxi- 
mum and minimum output from the Edinburgh supply station 
during the course of a year form a rather interesting com- 
parison. The shortest electrical day was July 2nd, when the 
total output was only 43,100 kw.-hours. The peak load 
occurred at about 10:30 p.m., with a maximum of 3,200 kw. 
On December 5th, the longest day electrically, the tota] output 
was 108,700 kw.-hours. The maximum occurred at about 
4-45 p.m., when a load of 12,900 kw. was thrown on the station. 


Inter-Imperial Telegraphy.—Mr. Charles Bright, F.R.S.E., 
has contributed to the January issue of the ^ Quarterly 


Review " (London, John Murray, Albemarle-street, 6s.) an 
interesting résumé of the present position of Inter-Imperial 
Telegraphy. In the course of this review Mr. Bright takes 
general stock of the situation created bv recent developments 
in the direction of affording the public improved facilities for 
using the submarine telegraph service by means of cable letters, 
deferred messages, &c.; the greatly reduced press message 
rates ; and the growing use of radio-telegraphy between ship 
and shore and ship and ship. That portion of Mr. Bright's 
review which deals with the Atlantic cable situation, created by 
the merging of the Anglo-American and Direct undertakings 
with the Western Union system, is especially likely to attract 
notice, but, knowing the facts and appreciating the position 
fully, we fail to understand why Mr. Bright should feel cause for 
serious alarm. We claim to be good Britishers, with the interests 
of our country at heart, and it seems to us a trifle alarmist and 
unnecessary to regard the position as Mr. Bright would have 
us regard it. The matter largely resolves itself (so far as the 
Atlantic cable position is concerned) into a ''shore-end " 
question, and we would point to the fact that by far the 
greater number of the Atlantic cables land on British terri- 
tory—Newfoundland, Nova Scotia, Iretand and England; 
that is to say, both shore ends are so located, which seems to 
us a strong enough position for this country to hold. Seeing 
that British telegraph cable services are international and 
more or less cosmopolitan in working, it ill-becomes us to be 
constantly crying '* Wolf "— when there is no wolf, It would, 
we agree, in the event of strained relations between ourselves 
and the United States, doubtless be regarded as an unfriendly 
act if we were to “ fiscalise " the Atlantic cables landed in the 
Dominion, and it may be Mr. Bright's object to emphasise this 
point. To this extent his argument is, in our opinion, sound, 
but the event seems highly unlikely. 

In yesterday's London “ Daily Telegraph an excellent 
portrait of Mr. Charles Bright appeared on p. 5. This honour 
is due to Mr. Bright's life-long advocacv of extended and 


cheaper inter- -Imperial telegraph. 


Safety of Life at Sea.—In “The Times " of Wednesday, 
Jan. 21st, a digest is given of the proceedings before the Inter- 
national Conference on the Safety of Life at Sea, which at the 
Emperor William's original suggestion was convened bv the 
British Government last autumn and which has now com- 
pleted its labours. Amongst the British delegates was Mr. 
E. G. Moggridge, who was Chairman of the Wireless Telegraph 
Committee of the Conference, and the delegates were assisted 
by, amongst others, Comm. F. G. Loring, R.N.. head of the 
Wireless Division of the British Post Office. Wireless tele- 
graphy will be found to figure largely in the International 
Convention and Regulations, which are expected to be issued 
about the middle of next month. 

The countries separately represented were Australia, Austria, Belgium, 
Canada, Denmark, France, Germany, Great Britain, Hungary, Italy. 
Japan, New Zealand, the Netherlands, Norway, Russia, Spain, Sweden 


and the United States, and the Conference was presided over by Lord 
Mersey, who, at the final meeting on Tuesday, briefly outlined the pro- 


ul 
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visions of the Convention. On the subject of wireless telegraphy Lord 
Mersey said :— ) 

The Convention provides that all merchant vessels of the contracting 
States when engaged upon international (including Colonial) voyages, 
whether steamers or sailing vessels, and whether they carry passengers 
or not, must be equipped with wireless telegraphy apparatus if they have 
on board 50 persons or more (except where the number is exceptionally 
and temporarily increased to 50 or more owing to causes beyond the 
master's control). "The contracting States have, however, discretion to 
make exemptions. The classification of the vessels required. by the 
Convention to be provided with wireless apparatus follows the cate- 
gories contemplated by the Radiotelegraphic Convention of London 
(1912). A continuous watch (for wireless telegraph purposes) is to be 
kept by all vessels required to be fitted with wireless apparatus, as soon 
às the Government of the State to which the vessels belong is satisfied 
that such watch will be useful for the purpose of saving life at sea. Wire- 
less installations on board ship must have a range of at least 100 miles, 
and an emergency apparatus, placed in a position of the greatest safety 
possible, must be provided unless the main installation is placed in the 
highest. part of the ship and in the conditions of the greatest safety 
possible, A transitional period is provided to enable wireless apparatus 
to be fitted and operators and watchers to be obtained. 


‘Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. Bela Gáti concludes his article on “ The Use of Telegraph 
Lines for Long-Distance Telephony " (p. 647). 

We publish an abstract of a Paper by Mr. A. H. Armstrong on 
"The Engineering Problem of Electrification” (p. 640). This 
subject is also referred to in our Leading Article (p. 640). 

An abstract of an Address on “ The Rateable Value Tariff for 
Residences," delivered by Mr. A. H. Seabrook at a meeting of the 
** Point Fives," is given on p. 643. 

We give an abstract of a Paper by Mr. A. P. Trotter on ** Overhead 
Wire Construction for Medium and Low Pressures” (p. 657). 

We describe the '' Control Equipment for the Panama Canal 
Locks ” (p. 644). 

Mr. A. T. Baldwin deals with the subject of '* Carbon and Im- 
pregnated Electrodes for Are Lamps " (p. 650). 

Companies Reports. —' The reports of the directors of the Chatham 
& District Light Railways Co., East London Railway and Llandudno 
& Colwyn Bay Electric Railway (Ltd.) are abstracted (p. 672). 


OBITUARY. 


LORD STRATHCONS3.— We regret to record the death of Lord 
Strathcona, which occurred in London on Wednesday last at the age 
-of 93. Lord Strathcona was a director of the Commercial Cable 
Company and a trustee for the debenture-holders of the Direct West 
India Cable Company : he was also mainly instrumental in securing 
the final completion of the Canadian Pacific Railway. Universities 
have benefited largely by his activities and literal gifts. the McGill 
University and the Royal Victoria College in Montreal heing particu- 
larly indebted to his generosity. 


p 
t 


PERSONAL. 


It is announced that. with the consent of the Army Council, the 
Postmaster-General has appointed Lieut.-Colonel Fowler. Com- 
mandant of the Army Signalling School, to be a member of the Com- 
mittee on Research in Wi,eless Telegraphy. of which Mr. €. Hob- 
house is chairman. | 


APPOINTMENTS VACANT AND FILLED. 


The Senate of the University of London invite applications for 
the University chair of civil and mechanical engineering tenable at 
University College. Salary £1000, Applications by Feb. 14. 
Particulars from the Academic Registrar. South Kensington, S.W. 

Electrical instrument makers are wanted for a leading English 
railway company in the Midlands, See advertisement. 

An advertiser requires a plumbers’ jointer. extra-high-tension. for 
London. 

Armature winders are wanted in the Manchester district. See 
advertisement. 


A boiler house fitter is required for an electricity supply depari- 
ment. Must have had experience in maintenance of Babcock & Wii- 
cox boilers with superheaters and Bumsted & Chandler engines. Sc 
advertisement. 

Advertisers require an electric heating and cooking salesman for 
the Lancashire district. a traveller for electric street lighting and a 
first-class salesman for electric fixtures showroom in Manchester, 

A switchboard attendant is required at Canterbury electricity 
works immediately. See advertisement. 


Switchboard attendants are wanted at the works department of 
the British Thomson-Houston Co., Rugby. 

A traffic superintendent is required for Ayr Corporation Tramwa: 5, 
Salary £100, rising to £120 per annum. Applications to the General 
Manager by Jan. 23. 

The Urban District Council of Portrush will appoint, at their 
meeting on Monday, Feb. 2. an electrical engineer to take charge uf 
their electricity supply works. and applications are now invited for 
the position. Applications by 7 p.m., Jan. 31, Town Hall. Portrush. 

Mr. J. C. Richards, of Erith, has been appointed chief inspector 
of the Ilford tramways at £3 per week. There were 51 application: 
for the post. 

Mr. C. P. Smith, junior charge engineer and switchboard attendant 
at the Permondsey electricity works has resigned, and Mr. W. B. 
Smith, switchboard attendant, has been promoted to the vacancy at 
a salary of £98. 16s. per annum. 

Mr. G. W. Knight has been appointed superintendent of the 
L.C.C. central car repair depot, at £300 per annum. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— The Kelvin Lecture was 
delivered before the Institution of Electrical Engineers last night by 
Sir Oliver Lodge. F.R.S., who chose as his subject “ The Electrifi- 
cation of the Atmosphere.” 


The Tramways and Light Railways Association “Journal.”—We 
have received a copy ‘of this '* Journal " for January. It gives a 
list of Bills deposited in Parliament for the session of 1914 relating to 
tramways. rail-less traction, or motor omnibuses, with a summary of 
their contents. The report, presented to the Board of Estimate and 
Apportionment. New York. on '' London and Paris Motor ‘Bus 
Operation," is given in full, and another report on ‘ Tramway 
Traffic Problems," presented to the Liverpool Corporation Tramways. 
is also given. The `“ Journal" announces that the Association's 
annual dinner and smoking concert will be held at the Trocadero 
Restaurant. London. on March 6. 


British Electrical Manufacturers’ Association.—The annual dinner 
of this Association was held at the Savoy Hotel on Wednesday 
evening last. the Right Hon. Lord Ampthill, G.C.S.L, president of 
the Association. keing in the chair. There were present upwards of 
400 members and guests. The latter included the Right Hon. Lord 
George Hamilton. the Right Hon. F., E, Smith. K.C., M.P.. Sir Wn. 
Wiseman, Bart.. the Hon. Sir J. W. Taverner, Sir John McCall and 
Mr. J. Annan Bryce, M.P. The electrical industry was well repre- 
sented by men drawn from among the manufacturing interest. as wel 
as from the electricity supply. the contracting and the factor section. 

Mr. A. BRUCE ANDERSON, the chairman of the Association. in pr 
posing " The Guests," made a strong appeal for a wider outlook. He 
deplored the fact that some individuals acted in a manner which was net 
in unison with the views of their leaders. There were, of course. points 
of disagreement between members of the Association and the buying 
classes, but he thought that it would be better if each party would travel 
a little way towards the point of agreement. Combined interests should 
outweigh sectional difficulties, He instanced the co-operation in the ga~ 
industry and the national propaganda for the good of the industry which 
had asisen as a direct result. ‘The municipal supply authorities should 
bear their share of the burden which would be imposed by such c9 
operation, The manufacturers in their turn would assist the munict- 
palities in removing difficulties, At present they had no guarantee that 
an order would be placed with them, or even that it would not be plac 
outside this country, The buyer should strive to realise that if à man 
injured to-day those from whom he might require assistance at 8 later 
date, he was doing incalculable harm to himself and the industry. Such 
action was virtually national suicide and tended to destroy all markets. 
He thought it should be possible to meet both national and Imperial needs 
and for a united front to be shown by the industry as a whole. The 
manufacturer represented a vital section of national attairs, and for that 
reason must be assisted in every way possible. Circumstances w 
were prejudicial to the British manufacturer would also prove harm” 
to the country. i 

Mr. F. E. Sativa, K.C., M.P., in responding to this toast. reviewed s 
position. of the manufacturing industry in this country, particulars 
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from the electrical point of view. There were common interests to be 
protected, and it was unfortunate that work which could be kept in this 
country was allowed to go abroad. According to the political sarants 
of the day, it was folly to suppose that a £100,000 order given to a German 
firm could be other than beneficial to British manufacturers, because the 

Germans also bought from us. We were taught to believe, but we did 
not understand, the true economical position in matters of this class. He 
instanced the recent award of a contract for genereting plant by the 
Bradford Corporation to a foreign firm, and his reference to this matter 
caused considerable merriment. He deplored the fact that the tariff 
question should be a party one. It was a matter which should have been 
raised above this level long ago. He wished, however, to make the point 
that the extension of tariffs by foreign countries tended constantly to 
narrow the market for a free trade country, and that was a metter of 
grave concern to British manufacturers. The Adam Smith test applied 
to an infant industry, and for that reason it failed in its application at 
the present day. In conclusion, he hoped that every effort would be 
made to discount the action of those who thought to divorce the interests 
of the manufacturers and the working classes. It was more than ever 
necessary that these two should work in harmony. A process of attack. 
ing and villifying could only end in the destruction of both parties. 

. Mr. W. DvpbELL, F.R.S., also replied. and asked for a closer con- 
sideration of the problems connected with the applications of electrical 
power to agriculture. He wes also in agreement with the suggestion that 
the Institution should act in a judicial manner in all matters of interest 
to the electrica] industry, and that it would do its best to represent every 
branch as efficiently as possible. ! 

Lord GEoncE HamILton, in proposing the toast of * The Electrical and 
Allied Industries," recalled the disastrous legislation of the early eighties 
and the difficulties which the industry had since overcome. He referred 
to the active competition of Germany and the United States, and cited 
the patriotic activities of the Association in sending a complete equip- 
ment of British electrical instruments to the University of Hong Kong. 
Commenting upon the remarks of Mr. F. E. Smith, he thought that while 
the tariff question remained a party matter manufacturers should do their 
utmost to maintain the quality of their goods and the buyer should have 
regard to quality rather than price. Where all things were equal as 
between the English and foreign manufacturer, the buyer should give the 


former the preference. 


Lord AMPTHILL, in response, paid a high compliment to the work of 


Lord George Hamilton in dealing with the industry from the point of view 


of statesmanship. Nowadays that term had descended to mean the 


adroitness of party politicians. Referring to the Hong Kong gift, he said 
this was a pratical proof of the objects of the Association, and its desire to 
act in a patriotic manner. The equipment had cost £5,000, and would be 
instrumental in maintaining the British reputation in the Far East. He 
thought the action would ultimately help the British manufacturer to 
obtain his share of Chinese business. A debt of gratitude was due to the 
efforts of Messrs. A. Bruce Anderson and Hugo Hirst in putting this 
matter through and also to Mr. Arthur Preece for his supervision and 
erection of the equipment. Referring to the prospects of the Association, 
he looked forward to the time when the members would be doing some- 
thing more than making aliving. He hoped that they might make great 
fortunes. By so doing it would be possible for them to put back surplus 
profits into the development of British industry and im proving the con- 
ditions for the working classes. Individual manufacturers buying abroad 
injured and permanently impaired the purchasing power of others who 
depended upon them. At present the wealth of the country was in the 
hands of the few, and until it was distributed the demand for labour would 
not continue to increase. Manufacturers until they were helped by the 
State must help themselves, and assert their rights until they obtained 
their objects. He quoted the experience with the “ Invincible, and 
hould press for an inquiry as to whether 

t fault or those of the Admiralty engineers. 
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Imperial College of Science and Technology.—Special advanced 
courses of instruction will be given at the City and Guilds Engineering 
College, commencing in February, including a course by Dr. Stanley 
P. Smith on ‘‘ The Principles of Manufacture of Electromagnetic 


Machinery and Transformers, including the organisation of Elec- 
trical Manufactories," and a course by Prof. Miles Walker on “ Ro- 
tary Converters,"  Particulars of these courses can be obtained from 
the Registrar of the College, South Kensington. London, S.W. 
Entrance Scholarships.— An examination will be held at Faraday 
House Engineering College, beginning on Wednesday, April 1, 1914, 
for one '' Faraday” scholarship of the value of 50 guineas per: 
annum, tenable for three years, and for one '* Maxwell " scholarship 
of the value of 50 guineas per annum tenable for two years, Par- 
ticulars from the Secretary, Faraday House. Southampton-row, W.C. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Jan. 23rd (to-day). 
Pnuvsicar Society oF LONDON. 


à p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington, S.W. Agenda: ‘‘Some 
Characteristic Curves and Sensitiveness Tests of Crystal and 
other Detectors,” by Mr. P R. Coursey; Exhibition of’ 
a Water Model of the Musical Arc, by Mr. W. Duddell, F.R.S. ; 
“ Further Experiments with Liquid Drops and Globules," by 
Mr C. R. Darling; “ A Note on Aberration in a Dispersive 
Medium and Airy's Experiment," by Mr. James Walker. 


STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at Great George-strect, Westminster, S.W. Lecture 
on ** The Testing of Materials for Use in Engineering Construc-. 
tion," by Mr. E. W. Monkhouse. Lecture I. All members are 
invited. 
ROYAL INsTiITUTION OF GREAT BRITAIN. 
9 p.m. Meeting at Albemarle-strect, Piccadilly, W. Discourse on. 
“ The Coming of Age of the Vacuum Flask,” by Prof. Sir James. 
Dewar, F.R.S. 
SATURDAY, Jan. 24th. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 
4:30 p.m. Meeting at Royal Technical College, Glasgow. Paper 
on “Specifying and Buying Electrical Mining Plant," by Mr. 
J. P. C. Kivlen. 
MANCHESTER ASSOCIATION OF ENGINEERS. 
Meeting at Grand Hotel, Aytoun-street, Manchester. 
“ Power Production," by Mr. E. G. Hillier. 
MONDAY, Jan. 26th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at Armstrong College of Science, Newcastle. 
Paper on * Reactance and Reactance Coils in Power Circuits,” 


by Mr. E. P. Hollis. 


TUESDAY, Jan. 27th. | 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, The University.. 


Manchester. Paper on “ Electric Train-lighting Systems,” by 
Mr. T. Ferguson. , 


WEDNESDAY, Jan. 28th. 
BIRMINGHAM SECTION OF THE INsTIT 


Paper on 


UTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the University, Edmund-street, Birmingham. . 
Paper on “ Electric Train-lighting Systems," by Mr. T. Ferguson. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
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THE ENGINEERING PROBLEM OF ELECTRIFICATION.* 


BY A. H. ARMSTRONG. 


Summary.—The author presents lists of all American electrifications 
of high-tension alternating-current and direct-current railways, and offers 
comparative data to prove the superiority of high-voltage direct-current 
systems to alternating-current systems of split- phase or other types. 


The broad question of whether electrification will show an attrac- 
tive return upon the large capital investment required can best be 
determined by a detailed investigation of the local conditions ob- 
taining in any given case. The electric locomotive possesses many 
operating characteristics not shared by the stexm engine, and its 
introduction opens up possibilities in operating methods that may 
make it desirable to effect sweeping changes in train operation as 
now carried on with steam engines. Until one or more engine 
divisions are electrically operated, what it means to the railway 
operator to be relieved of many of the limitations of the steam loco- 
motive perhaps may not be fully appreciated. Failure to grasp fully 
the possibilities of electrical operation may result in running up the 
first cost of proposed electrification to an extravagant total upon 
which no adequate return is possible. The several important in- 
stallations now under construction and the even larger projects upon 
which favourable decision has been reached al! point to the fact that 
electrification must be attractive in some instances at least. There 
are, however, certain fundamental data governing the operation of 
all electric locomotives, and it is the purpose of this Paper to discuss 
some of the engineering questions involved. oe 

The three electric systems considered for main line electrification 
are as follows: Single-phase, alternating; split-phase, alternating ; 
and high-voltage, direct current. The single-phase commutating 
motor has been in operation upon inter-urban electric railways for 
some years, and a study of the history of these installations reveals 
some of the fundamental reasons why this type of motive power has 
not been more generally adopted. It has been found that the initial 
expense and cost of upkeep of rolling stock equipped with single- 
phase commutating motors is fully double that of cars having the 
same seating capacity and equipped with direct-current motors. 
No new installations have been made for the past two years, and the 
several single-phase roads are being changed over to direct current 
as fast as financia] conditions will permit. Table J. is a list of the 
single-phase installations, and on those roads starred the single- 
phase motors have been replaced with the direct-current type. The 
introduction of the single-phase system was a result of the success of 
suburban and inter-urban electric railway operation and the exten- 
sion of these lines over large areas, thus bringing into prominence 
the question of economical power distribution. While the single- 
phase motor was being developed and installed upon inter-urban 
railways, careful attention was also being given to the question of 
the possibility of using direct-current motor equipment at higher 
voltages, and this resulted in the installation of the first 1,200-volt 
road, the Indianapolis & Louisville Traction Railway, operated 


Table I.—si ngle-Phase Ru il uxiy Installations in United States and Ca nadi: 
N 


ame of Railway. Year. 

Indianapolis & Cincinnati Traction Co. ..................... 1904 
* Atlanta Northern Railway ................ eere 1905 
*Illinois Traction System............... eere 1905 
Long Island Railroad—Sea Cliff division ..................... 1995 
San Francisce, Vallejo & Napa Valley, California .......... 1905 
*Warren & Jamestown Street Railway..................eeeees. 1905 
Westmoreland County Traction, Derby to Latrobe, Pa.... 1905 
Spokane & Inland Empire Railroad ........................... 1906 
*'l'oledo & Chicago Railway .............. eere UM 1906 
* Anderson Traction Co., S.C. ........ eese 1907 
Ere Railroad osn osei aeann a tp edita petra MAC UE Sa 1907 
Fort Wayne & Springfield Railway ................. eres 1907 
*Milwaukee Electric Railway (inter-urban division)......... 1907 
New York, New Haven & Hartford Railroad................ 1907 
* Pittsburgh & Butler Street Railway ...........ccceceeeeee seen 1907 
Richmond & Chesapeake Bay Railway........................ 1907 
Windsor, Essex & Lake Shore Electric Railway ............ 1907 
* Baltimore & Annapolis, Short Line ........-....ceseeeee ee eens 1908 
Chicago. Lake Shore & South Bend Railway ................ 1908 
Colorado & Southern: Denver & Inter-urban Railroad... 1908 
Grand Trunk Railway : Sarnia-Port Huron Tunncl ...... 1908 
Hanover & York Railway, Pa.............. eee 190% 
Shawinigan Railway, Quebec........ Lees 10638 
Visalia Electrie Railway, California. 2.0.0.0... cee ceee eee eeee ] 908 
*Washington. Baltimore & Annapolis Electric Railway ... 1908 
Rock Island Southern : Rock Island to Monmouth......... 1910 
New York, Westchester & Boston Railway ........... sees. 1911 
Boston & Maine : Hoosac Tunnel ............. eese 1911 


* Abstract of a Paper read at Montreal before the Canadian Society 
of Civil Engineers. From the 7 Electric Railway Journal." 


Table If.—High-Voltage Direct-Current Railway Installations in Uniled 
States and Canada. 


———À — A —€ 


land, Ore. 

Seuthern Illinois Railway & Power Co., Har-| 1.200 
risburg, Ill. 5 

Jefferson County Traction Co. ( Eastern Texas! 1,200 


5 Rept.. 1913 


| 
| Building 


- 


" Electric Co.), Beaumont, Tex. | 
St. Paul Southern Electric Railway, St. Paus, 1,200 
Minn. 


5 Building 


Road. age. | equip-| = Date. 
| ments. 
Indianapolis & Louisville Traction Railway: 1,200 ^ 13 | Oct.. 190; 
Co., Scottsburg, Ind. | 
Central California Traction Co., Stockton, Cal. 1,200 — 22 | June, 1905 
Pittsburgh, Harmony, Butler & New Castle| 1,200 , 30 | July, 195 
Railway, Eidenau, Pa. 
Washington, Baltimore & Annapolis Electric; 1,200 — 47 | Feb.. 1910 
Railway, Baltimore, Md. | 
Milwaukce Electric Railway & Light Co., Mil-/1,200 — 32 | Mar., 1910 
waukee, Wis. | 
Aroostook Valley Railway Co.,Presque Isle,Me., 1,200 , 6 | July. 1910 
Oakland, Antioch & Eastern Railway, Sani 1,200 25 | 1910 
Francisco, Cal. 
Southern Cambria Railway Co., Johnstown, Pa: 1,200 | 10 1910 
Shore Line Elec. Railway Co., Saybrook, Conn. 1,200 — 22 | Sept.. 1910 
Southern Pacific Railway (Oakland, Alameda, 1,200 ' 82 | April. 1911 
and Berkeley division), Cal. 
Fort Dodge, Des Moines & Southern Railway, 1,200 | 29 Sept. 1911 
Boone, Ia. | | 
South Western Traction & Power Co., New! 1,200 3 , May, 1912 
Iberia, La. | | * | 
Oregon Electric Railway, Portland, Ore........:1,200 | 72 | July, 192 
Davenport & Muscatine Railway Co., Daven- 1,200 7 |Aug. 19!2 
port, Ia. | : 
Kansas City, Clay County & St. Joseph Rail-| 1,500 | 22 | June. 1913 
way, Kansas City, Mo. | 
Piedmont Traction Co., Charlotte, N.C.......... 1,500 | 43 | 1913 
Nashville-Gallatin Inter-urban Railway, Nash-| 1,200 6 , April, 1983 
ville, Tenn. 
Butte, Anaconda & Pacific Rly., Butte, Mont.) 2,400 | 17 | June, 1913 
United Railways Co., Portland, Ore. ............ 1,200 8 .June, 1913 
Southern Traction Co., Dallas, Tex. ............. 1,200 | 30 | Oct., 1913 
Pittsburgh & Butler Railway, Pittsburgh, Pa. 1,200 | 13 | B3 
Pacific Electric (San Bernardino division), Los! 1,200 | 54 | Building 
Angeles, Cal. | 
Tidewater Southern Railroad, Stockton, Cal..| 1,200 4 i 1913 
Portland, Eugene & Eastern Railway, Port- 1,500 38 | Building 
| 


Michigan United Traction Co., Jackson, f! 2,400 | 20 ! Building 

Mich. 1,200 40 | Building 
Canadian Northern Rly.. Montreal, Canada...' 2,400 | 4 , Building 
Canadian Pacific Railway, Rossland, B.C....... | 2,400 | 4 | Building 


Table III. — Vain-Line Electri&cation —U' nited States and Canada. — 
SOIN ee NNNM LO 


Type ! Volt. 
Installation. Year. | locomo- System. ape. 
tive. i l 

EE NE es 
St. Clair Tunnel.................. 1908 | Geared ... Single-phase alt. 3.300 
NY N.H. & H. e enn 1907 | Gearless... Single-phase alt. 1119. 
Hoosac Tunnel................... 1911 | Geared | ...|Single-phase alt., Let 
Cascade Tunnel |................ 1909 | Geared ... Three- phase mi 6. nan 
* Norfolk & Western ............ 1914 | Geared Sput phass alt. | 16.00 

side rod n 
Baltimore & Ohio Tunnel...... 1895 | Geared pe Direct current uk 
New York Central............... 1906 | Gearless,..' Direct current el 
Detroit Tunncel................... 1910 | Geared ...| Direct current em 
Pennsylvania Terminal......... 1910 | Side rod...! Direct current ide 
Butte. Anaconda & Pacific....| 1913 | Geared ...| Direct current 2,44 
*Canadian Northern............ 1914 | Geared ...| Direct current 2,400 
*(anadian Pacitic ............... 1914 | Geared | ...| Direct current 2, 


ix ler nl er UT st eni ie E —— = 


7 SS Se ar ee | ee ee i II pA 


in 1907. The success attending this operation led to other similar 
installations at both 1,200 volts and 1,500 volts until it is now gener: 
ally recognised that the high-voltage direct-current system 18 without 
a competitor for all classes of suburban and inter-urban electr 
railways. [t is a safe prediction to make that no more single phase 
motor equipments will be placed in operation in this country 0n new 
roads unless these roads virtually form an extension of existing 
systems, Table 1E. is a list of the several high-voltage direct-curren! 
installations in the United States and Canada. All the foregone 
roads are operating with the highest degree of success and no chang 
of tvpe of equipment has been inade or any such contemplated. 
The history of the battle of the systems and the elimination of the 


; : . . light 
single-phase motor as being unsuitable for the equipment of he 


electric railways has an important bearing upon t i 
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systems for main-line electrification. The limitations of the single- 
phase motor that lead to its failure in the inter-urban railway field 
do not appear to be lessened when considering it for locomotive equip- 
ment. with the result that it is in use but on three of the 12 roads that 
are truly representative of electrified steam roads operating large 
electric locomotives. Table III. comprises converted steam lines 
where the service consists of hauling mail.line passenger and goods 
trains behind electric locomotives of large capacity. It is a note- 
worthy fact that the use of the single-phase motor has not extended 
beyond the two original railways installing this type of equipment, 
tbe Grand Trunk and the New York, New Haven & Hartford (in- 
cluding the Hoosac Tunnel installation), whereas direct-current 
motors have been universally adopted in all the more recent electri- 
fications with the single exception of the proposed split-phase instal- 
lation on the Norfolk and Western Railway. The so-called “ split- 
phase " system is comparatively a new-comer in the electric traction 
field, and it has not yet been subjected to the test of actual operation. 
The proposed system offers many attractive features, however, and | 


"166 Cycle Three -phase 
]rensmission Line 


Track Rail 


Fig. 1.—GENERAL SCHEME OF SPLIT-PHASE ALTERNATING-CURRENT SYSTEM. 


it is worthy of careful study in order to understand its fitness for 
heavy electric railway service. From experimental tests made it 
seems reasonably certain that the split-phase locomotive can meet 
the demands of commercial operation with satisfactory reliability. 
Confronted with the problem of main-line electrification and the 
demand for a distributing system which would provide for the 
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Table IV.—Comparative Weight of Locomotive—Continuous Capacity 
32, 000 lb.—15 miles per hour. 


t 


| 2,400 volts 


Rx PERE phe. | direct current. 

Four motors i. sees eere ted ern oio teas 44,000 lb. | 44,000 lb. 
Control apparatus complete ............... 17,000 lb. 27,000 Ib. 
Air compressor ........... eene ee | 4,000 Ib 4,000 Ib. 
Air brake equipment ................ eee | 3,000 Ib. 3,000 Ib. 
Miscellaneous ............. eee nmn 2,000 Ib 2,000 Ib. 
Phase converter .............. eene | 22,000 1b nag 
TIADnSÍOUIBOE seron estet Ret died een 18,000 Ib e 
Cab and running gear...............ene 160,000 Ib 120,000 lb. 

Total «usse e ENS E 270, one lb | 200, 000 lb. 
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constituting a new ''system " of electrification, but rather as a 

natural development along the lines of higher voltage of the same 
well-known direct-current system which has ren- 
dered such excellent account of itself in the past 
on all city and practically all suburban and inter- 
urban electric lines. This has an important bearing 
upon the general electrification of steam railways, 
as it places the status of the direct-current system 
as applied to such service. 

Fully appreciating the grave responsibility of 
selecting a type of motive power for a proposed 
electrification that holds promise of special fitness 

for the immediate service contemplated and also 
is capable of meeting the demands of unlimited 
future extensions, this Paper will briefly touch 
upon the comparative characteristics of the 
split-phase and 2,400-volt direct-current systems 
of operation. The choice seems to lie between 
split-phase and direct current, inasmuch as the 
history of the single-phase motor equipment does not seem to 
justify its further consideration for heavy electric railroading. A 
general scheme of distribution to the split-phase locomotive is shown 
in Fig. 1, which has special application to Western railways where 
60-cycle energy supply is universally standardised... A corresponding 
diagram of the 2,400-volt direct-current svstem is shown in Fig. 2, 


economical distribution of large units of power over an extended | this also being adapted to 60-cycle supply. Starting first with a 


area, the need of higher direct-current voltage was appreciated and | comparison of the two types of locomotives, it is necessary to make 


resulted in the first installation of 2,400 volts direct current upon 


the Butte, Anaconda & Pacific Railway, first operated May 28, | draw conclusions as to relative locomotive characteristics 


1913. This installation marks an epoch in electric railway progress, 
as its success offers substantial proof that direct-current motor equip- 
ments can be constructed at a reasonable cost and operated in an 
efficient and reliable manner with trolley potentials as high as 2,400 


volts. 
1,200 and 1,500 volts that the reliability of the direct-current motive 


power has been in no way impaired by reason of using a higher trolley | 
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2.——G ENERAL SCHEME OF 2,400. voLT DIRECT-CURRENT SYSTEM. 
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voltage; in fact, the maintenance of 1,200-volt motor equipments 
Shows no increase over that of 600-volt equipments. 
over 150,000 miles gives evidence of good commutator performance 
with practically no wear and the increased insulation provided has 
been ample to insure reliability and low cost of maintenance. 
transition from 1,200 volts to 2,400 volts direct current has also 
resulted in completely successful operation at this potential. The 
success of high-voltage direct-current installations has not been 
marred by a single instance of failure due to fundamental defects in 
the type of apparatus used, and justifies the conclusion that the 2,400- 
volt, 1,200-volt and 600-volt direct-current eauipments are all part 
of the same general direct-current system, and that the only differ- 
ence is the need of more insulation in one case than in the other. The 
direct-current installation of the Butte. 
Pacific Railway cannot be looked upon, therefore. as in any way 


A brush life of | limits in operation. 


The | 


some general assumption as regards service conditions in order to 

i isti The 
electric locomotive is capable of being constructed in very large units, 
but convenience in the shops and simplicity in construction both 
point to a unit of approximately 100 tons total weight on drivers. 
These 100-ton units can be coupled together and operated as a single 


It has been characteristic of the installations operating at | locomotive of any desired capacity, though probably a two-unit 


locomotive weighing 200 tons and giving a starting tractive effort of 
120,000 lb. is as large as the draw-bar gear will stand. Experience 
with steam locomotive practice seems to point toa 
locomotive rating on ruling gradient that calls for 
a tractive effort corresponding to approximately 
18 per cent. coefficient of adhesion on drivers. A 
maximum load of 50,000 1b. per axle has been 
assumed as being within acceptance of good prac- 
tice. The question of speed on ruling gradient is 
one subject to local requirements, but in general a 
speed of 15 miles per hour on 2 per cent. gradient is 
as high as desirable on roads of moderate tonnage. 
As ruling gradient generally extends unbroken 
over comparatively short distances, it is possible 
to take advantage of this fact in electric loco- 
motive design and proportion the motive power 
for a continuous capacity of, say, 16 per cent. co- 


| efficient of adhesion without danger of exceeding safe temperature 


The continuous capacity of the 100-ton unit 
would, therefore, be 32,000 lb. tractive effort at slightly more than 
15 miles per hour, based upon 16 per cent. coefficient of adhesion of 
the weight upon the drivers. Owing to the moderate speeds at 
which a goods locomotive will operate, it is entirely feasible to con- 
sider a construction wherein the motors are geared direct to the 


| driving axles by twin gearing, in this respect following the practice 
l of the Detroit Tunnel, Cascade & Butte locomotive which has 


proved very successful. 
For the purpose of this comparison, it is assumed that both split- 


phase and direct-current locomotives will be of similar construction 
and employ twin-geared motors of equal weight and efficiency. A 


Anaconda , comparison of weight distribution in the two tv pes of locomotives is 


| presented in Table IV. As the direct-current locomotive of 100 tons 
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Table V.—(oods Locomotive Efficiency —Delailed Com parison. 


re 


| Split-phase. | 2,400 volts D.C. 


! Ruling Ruling 
gradient Level. gradient PENEI 
Motors and gears, per cent. ......... | 89:3 86-0 | 89-3 86-0 
Blower, per cent. ................... es 978 958 . 979 95-9 
Starting resistances, per cent. ...... |. 98-6 98-0 | 99-2 99-4 
Phase converter, per cent. .......... ' 963 94-7 : 
Transformer, per cent. ............... | 98-0 97-0 | 
Wheel correction, per cent. ......... ' 98-0 98-0 
Weight efficiency, per cent. ......... | 95-0 97-0 | 
Combined efficiency, per cent. — 75:7 | 705 | 866 | 82-0 
WU -~,-—_7 
Average of gradient and level...... | 73:1 84.3 


carries no ballast, it is evident that the 40,000 lb. comprising the 
phase converter and transformer of the split-phase locomotive must 
ke carried on idle wheels together with the additional weight of cab 
and running gear required to carry this excess weight. The net 
result is a split-phase locomotive of fully 35 per cent. more weight 
than a direct-current locomotive of equal capacity and of similar 
construction. "This weight comparison is based upon the assumption 
that 50,000 Ib. per axle constitutes the limit allowable, thus forcing 
the introduction of guiding axles to carry the excess weight of the 
split-phase equipment. For locomotive construction of less capacity 
permitting the split-phase to come within axle weight limits, both 
types of locomotives would comprise four axles with no guiding 
wheels, and the split-phare locomotive may not total more than 20 
per cent. more than the direct-current type. It is evident that the 


_split-phase locomotive is not only considerably heavier for equal 


eapacity, but also more complicated and inefficient than the direct- 
current locomotive. The power from the trolley must in turn pass 
through transformer, phase-converter, control, motors and gears. The 
efficiency of the complete locomotive in operation will depend upon its 
output, and hence in the following comparison, Table V., efficiency has 
been computed for operation on both ruling gradient and level track. 
The average efficiency of a day's run will obviously lie somewhere 
between these values, assuming that portion of the run when the loco- 
motive is taking power. Motor and gears are assumed to be of equal 
efficiency for both split-phase and direct current, as the advantage 
of one type motor over the other will be &mall at best and will not 
materially affect the values given. Blower efficiency is based upon 
the fan blower required to cool the motors and auxiliaries taking 
30 kw. split-phase and 25 kw. direct current. Starting resistances 
consume a portion of the power required to start the train, and the 
efficiency of the locomotive is based upon the assumption that the 
train is started from rest once in two hours. This starting resistance 
loss is greater with the split-phase than with the direct-current loco- 
motive, being twice as large up to speeds of 15 miles per hour on 
ruling gradient and four times as large up to speeds of 30 miles per 
hour on level track. Phase converter efficiency is determined by 
assuming that the capacity of the converter will approximate 75 per 
cent. of that of the four motors it controls. "Transformer efficiency 
values given require no comment. Wheel correction is determined as 
follows: Induction motors run at nearly synchronous speed, the 
slip being proportional to the total secondary non-inductive resis- 
tance ; hence all wheels upon the same locomotive must be very closely 
of the same diameter in order to insure equal loading of the several 
motors. When one pair of wheels is turned, all must be turned 
equally. "This would not be a very serious handicap were it not for 
the fact that several locomotives will operate in the same train, thus 
necessitating equal wheel diameters on all such locomotives. It is 
therefore evident that all locomotives must be interehangeable and 
any group of two or more be eapable of running in the same train, or 
the operating department will be seriously handicapped. The 
diameter of new and turned wheels may vary fully 4 per cent., an 
amount sufficient to cause à prohibitive load distribution between 
motors. Hence it is proposed to instal a variable secondary resis- 
tance and so adjust this resistance in the several motor secondaries 
that all wheel peripheral speeds wil conform to the average 
diameter of new and worn wheels. This will entail an average loss 
of, say, 2 per cent. when operation has continued long enough to 
require turning wheels to the minimum diameter allowable. Direct- 
current motors have such a variable speed characteristic as to require 
no adjustment for varying wheel diameters. 

The combined efficiency of the complete locomotive shows that 
the split-phase goods locomotive will demand 15 per cent. more 
power input than a direct-current locomotive of equal hauling 
capacity and similar mechanical drive. l For passenger service it is 
reasonable to expect the locomotive runniug gear to be so constructed 
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Table VI.— Passenger Locomotive Efficiency— Detailed Comparison, 


|  Split.phase. , 2,400 volts D.C. 
| Ruling | . Rulin 
gradient. tese: gradient Level 
Motors and gears, per cent. ......... 89-3 83-0 875 | 940 
Blower, per cent................. ees. 97-8 84-8 979 | 955 
Starting resistance, per cent. ...... 98-6 97-8 99-2 99-3 
Phase converter, per cent........... 96-3 94-0 
Transformer, per cent................ 98-0 06-0 
Wheel correction, per cent. ......... 98-0 98-0 
Weight efficiency, per cent. ......... 92-5 92-5 
Jackshaft, per cent. .................. 97-0 93-0 
Side rods, per cent. ...............sse | 970 | 930 
Combined efficiency, per cent.! 69-3 545 850 ' 80-2 
SEEN Me ey 
Average of gradient & level, per cent. 61-9 81.1 


—— | Split-phase. 2,400 volts. D.C, 


Goods service— 


Distribution, per cent.................... 70:5 66-0 
Locomotives, per cent. .................. 73:1 84:3 
Combined efficiency, p^r cent....... | 51-5 557 
Passenger service— 
Distribution, per cent. ................... 70-5 66-0 
Locomotives, per cent. .................. 61-9 87.1 
Combined efficiency, per cent. ...... : 43-6 575 


as to permit maximum speeds approaching 75 miles per hour without 
danger of derailment or exceeding safe limits of motor and drive 
construction. With direct-current motors several forms of con- 

struction are available that will all operate successfully at high speeds. 

Unquestionably the most efficient construction is to mount the motor 
armatures upon the driving axles and eliminate the losses, weight 
and complications of any form of mechanical drive. It is assumed 
in this comparison that gearless construction will be adopted for 
direct-current high-speed passenger locomotives. The split-phase 
locomotive motor is of the multiphase induction type and not 
adapted to gearless construction except by the introduction of quills 
and springs. This form of construction has not been so successful 
in operation as to justify considering its general adoption. |t 5 
assumed, therefore, that in order to get a locomotive of good riding 
qualities at high speeds it is necessary to resort to side-rod drive 
from a jackshaft and house the motors in the cab. In this com- 
parison it is assumed that motors drive the jackshaft through gears 
rather than by rods as offering a lighter form of construction requiring 
less space. The same form of drive is equally available with direct- 
current motors, but gearless construction offers great advantages. 
such as extreme simplicity, accessibility and high efficiency. 50 that 
the comparison in Table VI. will be based upon gear side-rod split- 
phase and gearless direct-current motor locomotives. It appes" 
reasonable to expect the efficiency of mixed passenger and goods 
locomotive operation to approximate 85 per cent. for direct current 
and not much exceeding 68 per cent. to 70 per cent. for split. phase 
locomotives. This efficiency in each case is based upon that portion 
of the run during which power is delivered to the locomotive. 

transformer, phase converter and blower are kept running during 
coasting periods or when standing, the stand-by losses thus intro- 
duced will seriously reduce the all-day efficiency in commercial 
operation. It is evident that such stand-by losses are much greater 
in the split-phase than in the direct-current locomotive, and the 20 
per cent. saving in power for mixed goods and passenger service 
credited to the direct-current motive power may be materially m- 
creased in actual service. Before concluding the general discussion 
of the locomotive it is necessary to touch upon the question of braking. 
One of the strongest arguments advanced for the adoption of the 
induction motor locomotive is that this type of motor offers an idea 
electric brake by reversing its function on down gradient and retum 
power to the trolley circuit. A regenerative braking method o 
control has been perfected for use with the direct-current motor 
which offers even greater advantages in service operation than in- 
duction motor braking. Just as the direct-current locomotive m 
the more efficient in hauling a given trailing tonnage, 80 also 1t will 
return to the system a larger percentage of the mechanical pow?! 
given the locomotive by the descending train. Hence whatever 
claims are advanced for regenetative electric braking with the spht- 
phase locomotives are even more applicable to the direct-curteat 
type. The total efliciency of the two distribution systems and loc 
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residence, and that the secondary rate of Ad. represents the running 
cost, plus profit, of the units sold. Sezondly, the primary charge plus 
a few units at jd. can be regarded as the charge for lighting the 


pu EE m cca] 


motives is shown in Table VII. "There is every reason to expect that 
the split-phase system will demand fully 15 per cent. or more power 
input than the direct-current system of 2,400 volts for equal trailing 
tonnage movement, actual figures depending upon the proportion 
of goods and passenger tonnage. This figure is based upon 60-cycle 
power supply for the reason that many of the immediate electrifi- 
cation projects under construction or contemplated are located in 
territories where this frequency is firmly established. 
(T'o be concluded.) 
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THE RATEABLE VALUE TARIFF FOR RESIDENCES.* 


BY A. H. SEABROOK. 


Some say the tariff question is overdone and that we want a rest 
from it. lam of opinion that, so long as taritfs continue unbusiness- 
like and unstandardised, there is room for tariff discussions, At 
present the tariff position can only be described as most unsatisfac- 
tory. In a Paper on residence tariffs I read a year or two ago at the 
I. E. E., I am afraid I criticised the rateable value system somewhat 
adversely. It was chiefly because I had had no experience of it and 
had not given it sufficient attention—a very general failing on the 
part of critics of electrical matters. Since that time the system has 
been extensively adopted, and the majority of new " Point Fives ` 
have come in on that tariff, with the secondary rate of $d. In Mary- 


lebone, we adopted the “ connected-lighting load ` basis of arriving 


at the primary charge, and I have compared that basis with the 
rateable value basis and have also discussed the latter with supply 
managers who have had it in force for some time. The result is 
that the more I investigate the more I am convinced that in the pre- 
sent state of the art the rateable value is superior to all other basis 
of primary charge, with the proviso that where the prices of gas is 
not more than 2s. 6d. per 1,000, the secondary rate should not exceed 
id. per unit. 

As is well known, it is Mr. Long of Norwich to whom we arc in- 
debted for devising this rate system. It is simple, and easily applied 
and understood by the consumer. It is similar to the rate system 
upon which the resident pays for his water supply, and municipal 
services, e.g., police, fire protection, drainage, roads and administra- 
tion of his town. Errors in meters are of less importance than on the 
flat rate of charge. It avoids inspections which are necessary on the 
connected load basis, and costly metering apparatus is not required. 
It is possible to use one installation system, and one meter for measur- 
ing energy for all the uses it is put to, light, heat, cooking, power.'&c.. 
thus reducing installation costs. The differential components enable 
it to recognise the necessity to charge for electrica] energy upon the 
basis of standing and running costs. It is adaptable to an almost 
universal application, because. although all undertakings cannot 
afford to take such a low percentage of rateable value as 10 per cent. 
per annum, they can take 20 or 25 per cent. without affecting the 
principle, and a very large number can then afford to supply the 
energy used at 1d. per unit (assuming gas competition at 2s. 6d.). 
Improvements in the efficiency of lamps do not affect the revenue to 
nearly the same extent as in the case of the connected load basis, 
maximum demand or flat rate, and in view of the forthcoming half- 
watt lamp it is important that this point be borne in mind. There 
are other advantages and some disadvantages, which will doubtless 
be pointed out during the discussion. 

Where the price of gas is 2s. 6d. per 1,000 cubic ft., there is no 
necessity to supply electricity for residence lighting at a lower rate 
than 6d. per unit (assuming a 24 hours’ use per day, per annum). So 
far as competition is concerned the business can be obtaine:l at that 
figure, It is true that in very many districts electricity can be pro- 
titably sold for lighting at a lower figure, but there arc services elec- 
trical energy can Le put to in the house, viz., heating and cooking, 
that cannot compete with 2s. 6d. gas at a much higher rate than jd. 
per unit. Calculated as additional business only slightly increasing 
the existing investments cost and standing charges, the $d. cooking 
and heating units can only be sold by those undertakings where the 
total additional cost of supplying them is something under $d., but 
the profit from this class of supply may be much smaller than that 
from lightiag. In fact, it is sound business to sell the extra units at 
ld., even if the additional cost is at first over 4d., provided that there 
is reansonable prospect that when the sales are considerably in- 


i 
creased that the increased turnover so reduces costs that the jd. 


becomes a profitable figure. Incidentally, such reduction in cost 


also increases the pro'it on the higher-priced business. 

It is possible to regard the rateable value system 1n two ways. 
First, to calculate the primary charge so that it covers investment 
costs and standing charges of the complete electric service to a 
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* Abstract of an Address delivered by Mr. Seabrook at a meeting of 


the “ Point Fives " on Friday Jan. 16. 
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residence, and the secondary regarded as the charge for additional 

business from other uses than lighting. Viewed in this way the 

standing charges and investment costs are put on the lighting, and 

many electrical men take exception to that procedure on the ground 

that it is unfair. In spite of it the lighting is, however, supplied at a 

rate which meets competition, and because of it the residence con- 

sumer acquires the right to use electricity for heating and cooking 
(also at a competitive rate), a most valuable consideration, because 
it enables him, if he wishes, to abolish coal and gas with their fumes 
and dirt from his establishment, an enormous advantage to him 
from every point of view—health, convenience, cleanliness, labour, 
and so on. The objection that it is unfair is a mere sentimental one 
and has no foundation beyond the fact that it enables a consumer 
who will not use electricity for heating and cooking on account. of 
sheer eussedness, or some other '* eomsumerlike " reason, to complain 
that he is paving more for his lighting than it costs the undertaking, 
plus reasonable profit. If you knuckle under to him, he can save a 
few shillings a year. but at the same time all your residence co- 
sumers are unable to obtain the privilege and undoubted advantage 
of using electricity for evervthing in the house, because if you are 
debarred from charging a high lighting rate (which that business will 
stand), by being allowed to put standing charges on to it, you cannot 
offer a sufficiently low rate to get the heating and cooking business, 
and in this connection, be it remembered, that it is not only the resi- 
dence consumer who must be thought of, it is the community gene- 
rally ; universal electricity means everything to them. 

We really must make up our minds to observe the fundamental 
law of business, which is that the selling price of a commodity is what 
it will fetch in the open market ; if we fix a price above this we shall 
do only à small restricted business. If we fix upon the market price 
our sales and profits will depend upon the efficiency of our organisa- 
tions and selling staffs. If we are unable to make up our minds to 
charge 4d. per unit, when that figure is the compctitive market price 
for electricity used for cooking and heating, it is far better to fix, say, 
3d. and keep off the business until weare really prepared to regard it 


` 


as a serious item of income. P 

According to the price of competitors, the primary charge can be 
made equal to 7d. or 8d. per unit (again on the 24 hours per day 
assumption), and the secondary rate of 4d. to 11d. In small towns 
both gas and electricity charges are greater than in large districts, 
and a study of competitive rates will enable the small undertaking 
to work the rateable value system profitably. There are other con- 
siderations than size of undertakings. A seaside town with a maxi- 
mum load in summer can figure its primary and secondary charges 
differently, and the rateable value system is most applicable in such 
places, because a judicious fixing of rates ought to ensure an excel- 
lent load factor, the winter heating and cooking requirements of 
permanent residents should nearly equal the summer cooking load 
of visitors (a non-peak supply finishing before lighting commences) 
the summer shop lighting, and other seaside summer loads. Other 
localities, residential, industrial, all-the-year-round and seasonal 
inland health and pleasure resorts, require similar special considera- 
tion apart from the price of competitors, because of the importance 
of load and diversity factors in electricity supply which are not so 
important in the case of gas and coal. 

I am certain that someone will raise the objection, and very pro- 
perly too. because it ought to be thrashed out, that two residence: 
of equal size may have very different rateable values brought about 
by position in a locality resulting in an apparently unfair difference 
in the amounts payable as primary charge. Take Marylebone, for 
instance; a house in fashionable Portman Square may have a much 
higher rent, and consequently assessment, than one of the same size 
in St. John's Wood, resulting in the Portman-square consumer pay- 
ing more for his electric service than he in St. John's Wood. My 
answer to that is that the man who chooses Portman-square, with 
its much higher expenses, is presumably one blessed with more of 
this world’s goods than the man in St. John's Wood, and conse- 
quently able to pay more and for the same reison he will have more 
cash to spend on the purchase of a more complete electrical instal- 
lation than the other man. For instance, whereas the St. John's 
Wood man mav be content with electric light and a cooker and a few 
heaters, used intermittently, the Portman-square man will have the 
complete service, light. heat and cooking, and will use them to the 
exclusion of other agents. For the same reason the cost of the units 
will be a smaller matter to him than to the other man. A similar 
resident who elects to live in a highly rated 
housc on the front in a seaside town, and the mau who lives 1n the 
same sized house further inland. Tt is to be noted. too. that if d 
is any hardship in the case of the electric service, the same hardship 
D 


argument applies to the 
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applies to the highly assessed resident's water charges and rates ; 
as regards the latter, although the highly assessed resident will pay 
more rates than the other, the various services rendered him by the 
rates, viz., police, fire protection, roads, drainage, cleaning, refuse 
disposal and municipal administrations expense, are no greater than 
those rendered to the low-assessed resident. Yet I have never heard 
complaints of unfair discrimination as to the amount of rates paid. 
In fact, in rating it is a recognised practice that those who can pay 
shall pay; for instance, wealthy London districts are compelled to 
contribute in rates towards the maintenance of the poor areas, 
although the wealthy districts get no tangible advantage in return for 
so doing. Again, at first sight the resident with the big garden com- 
pared with a man in thc same sized house and a small garden presents 
difficulties, but I think the main arguments apply, as in the other 
case with the additional one, that houses with large gardens are, as a 
rule, not assessed more highly than similar houses and small gardens, 
because they generally lie further from the centre of the town. But 
if a man chooses to live in a house with a large garden in the neigh- 
bourhood of Piccadilly Circus, for example, he must expect to pay 
for it, and to reckon that his expenses, including electricity, will be 
high as compared with a similar house, with no garden, in a similar 
position. As to general expenses other than those already men- 
tioned, it is a fact that the milk, bread, meat and food generally, 
together with household requirements and services, such as domestic 
wages, all cost more in those localities where house rent, for a given 
accommodation is higher than in others. That is the penalty of 


: exclusiveness and residence in what the estate agents call a “ choice ” 


neighbourhood, or a convenient neighbourhood in so far as it is 
within a short distance of the centre of the city and places of amuse- 
ment. Thus, if the highly rented resident does pay more for his 
electric service on the rateable value tariff, than the low-rented man, 
it is only what he will expect, or will most assuredly experience, as 
the penalty of a fashionable, convenient, or exclusive locality. 

I would like to point out a common error which our critics fall into 
in regard to the secondary rate of charge. They see, for instance, 
St. Marylebone charging a secondary rate for residences of a 4d. per 
unit, and then find that the working costs are over ld. and wonder 
how on earth it is done. The explanation is, of course, that the 
working costs include standing costs, which like investment costs do 
not increase in proportion to additional output, and in the case of 
residence * other uses " than lighting, which are largely non-peak 
and of a great diversity, such standing costs hardly increase at all. 
In the case of St. Marvlebone the running costs which increase with 
output are about 0-33d. and are decreasing, a very different. figure 
from Id. This will seem very elementary to “t Point Fives," who 
have necessarily carefully studied the problem, but there are many 
engaged in electricity supply who do not appreciate the rudiments of 
rate making. No less an authority than Dr. Klingenberg has given 
it out that we are justified in calculating a tariff in such a way that 
it will bring in a less profit from some classes of supply than from 
others, thus enabling the market value of the business to be charged 
to the advantage of the whole undertaking. l do not understand 
why we, in this country, apply this principle to power supply and yet 
deny it to residence business. 

As an instance of charging for additional business on the basis of 
the additional cost let me quote the case of an English railway. The 
rate question must be of equal importance to railway companies as 
to us, but they have had many more years in which to study it than 
we have. The ordinary return fare to the little seaside place where I 
spent last summer is 12s. 6d. per day, but I found I could get a season 
ticket for a month for less than 2s. per day, so Í took it and came up 
to town daily while my people stayed down there. If I could not 
have had that rate I would not have travelled daily but would have 
stayed in town, and the Railway Company would not have got any 
revenue at all from me. As it was they got nearly 2s. per day, and 
multiply me by about 5,000 and you see that. they get a very tidy 
revenue from people like myself who would travel daily at low rates, 
but at normal rates would not travel at all. or at most, week-ends. 
Now, presumably the 12s. 6d. covers all their costs plus reasonable 
protit, vet they are content to get a regular additional business at 2s. 
per day. dt is pretty certain that that sum does not cover all their 
costs and vet they are carrying me at a loss. 1 cannot see why they 
should, anv more than I can find any reason why I should recom- 
mend St. Marylebone Borough Council to make unremunerative 
charges for cooking and heating. One can get an idea of the railway 
company's position with a little thought. — 12s. 6d. is practically 1d. 
per mile, and is probably based on the company's total investment 
and standing costs plus working expenses and profit. 2s. is 0-16d. 
per mile. They evidently regard the 2s. trips as additional business 
which they would not get at their standard rates. They will argue 
that if they reject this additional business (2s.) because it does not 
carry all their charges they will not get the small income attached to 
it, but what would be the additional cost of the additional business 


suppose it were taken on? Investment, including depreciation, 
costs of permanent way, stations, rolling stock, &c., will not be in. 
creased, and if this additional business theatene to become so large 
as to necessitate doubling the lines (a very remote contingency), and 
if it were clear that the additional income would not warrant the 
expenditure of the additional capital the rate would have to be 
raised (and I suppose we could do the same supposing the worst 
happened to us, of which there is no indication whatever at present). 
The standing charges in respect of administration, head office, 
accounts staff and general establishment would hardly be increased 
by this additional railway business. A certain amount of coal, 
repairs and running wages appears to be all the extra cost. As 
regards the coal, there is a striking similarity between the extra rail- 
way coal, for the additional cheap passenger, and the extra coal for 
our additional cheap units. Nearly all the coal used in pulling a full 
train would still be used if there were no passcagers, and in our case à 
considerable proportion of our coal would still be used if our machinery 
had to be kept running and no units were being generated. Itre- 
quires coal to keep the station ready to supply current, boilers tired 
up, and up to pressure, and nearly all the heat losses go on whether 
the station is fully or lightly loaded. A further striking develop- 
ment of the Railway company, and one I had not heard of before, 
was a '"' non-peak ` '' further-additional-business " ticket, as a sexon 
ticket holders wife got a pass at less than ls. per day, for " n» 
peak ` trips, that is it was not available by trains arriving in London 
before 10 a.m. 


CONTROL EQUIPMENT FOR THE PANAMA CANAL 
LOCES. 


Electrical energy for the locks, towing locomotives and lighting 
of the Panama Canal will be furnished by the 7,500 kw. 2,200-volt 
hydro-electric plant at Gatun, and in case of emergency by the 
4,500 kw. steam-turbine station at Miraflores, which has heretofore 
been used for construction purpose=. A double 44,000-volt trans- 
mission line crosses the Isthmus, connecting the two power plants 
with Cristobal and Balboa through four transforming sub-stations. 
In addition, there are some 36 2,200/240-volt sub-stations in the lock 
walls serving to supply the Gatun, Pedro Miguel and Miraflores locks 
with power, traction and light. The system of connections employed 
throughout makes use of a double "bus bar, double-switch scheme, 
with provision for disconnecting any oil switch for cleaning or repai 
Without interrupting its circuit. In the power house and in the four 
44,000/2,200-volt sub-stations the oil switches are solenoid operated 
and are installed in concrete cells, above which are concrete tire proof 
compartments containing the two sets of buses. 

Energy for the lock machinery and towing locomotives is ine 
case transformed from the 2,200-volt system in the immediate 
vicinity of the place it is to be used. Each of the 36 transformer 
stations contains duplicate 200 k.v.a. three-phase 2,200/210-volt 
transformers for motor service and one single-phase 25k. 
2,200/220.110-volt transformer for lighting. These substations. 
although normally fed from the 2,200-volt ‘bus bars in the mal 
44,000/2,200-volt sub-stations, can also be operated directly from 
the power plants if necessary. Some idea of the number and sue 
of the motors to be controlled in operating the lock machinery 5 
afforded by the accompanying table. 


Motors Controlling Panama Locke. 


in each 


d Pu 
Number of motors. 

| PPM al 

Machines. Motor Pedro! pga. Tot 

H.P. |Gatun| Mi. | a8 | Total. #7 


| guel. | 
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— — 


Mitre gate, moving. each leaf, 25 ' 40 24 28 92 32 
Mitre gate, mitre-forcing 7 20 12 l4 46 a 
Fender chain, main pump m" 70 ^ 16 16 16 48 |3 E^ 
Fenderchain,operating valve 05 16 16 16 , 48 640 
Rising stem gate valve ...... | 40 i 56 24 | 36 ' 116 | 4 
Cylindrical valve ............... | 7 60 20 | 120 er 
Guard valve ..................... i 25 | 6 6 6 . 18 | p 
Auxiliary culvert valve ...... 7 | 4 4 4 | 12 | _ 
"E MN 
TOUR ette tees | | 218 | 122 | 160 |500 120% 


tor 
In general, these motors are started and controlled by contact 


pancls placed near them and operated from the central control house. 
The smaller motors, including those for the cylindrical valve qe 
the auxiliary culvert valves, and for mitre forcing, are starte i 
being thrown directly on the line. In the case of the larger motor 
for mitre-gate moving, and for the rising stem valves and aa 
valves, a starting point is provided having resistance in two legs 
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the three-phase circuit. In all cases the contactors are operated | chains are maintained taut when the gates behind are closed, but are 
from the control boards by three wires, one for forward, one for | dropped clear when the gates are opened. The chains are raised and 
reverse and the third for the common return. For panels having a } lowered by a construction similar to that use in hydraulic elevators. 


- 


Fic. 1.—CovTnor BOARD For MIRAFLORES LOCKS. 


starting point the period during which the.motor remains in circuit | Should a ship approach the gates at a danzerous speed and ram into 
with resistance is automatically governed by a dashpot. Each | the chain the latter will be paid out so as gradually to stop the 
individual machine may also be controlled locally in case of emer- | vessel. Movement of the chain is contr lled by two motors, one 
gency. From an opera- driving the pump 
ting standpoint the supplying water under 
machinery is placed pressure and the other 
below the coping of operating a valve 
the lock walls, thus which controls the 
affording a clear space direction of move- 
for maneeuvring ships ment of the chain. 

The filling and emp- 


and protecting the 
apparatus from the 
weather without the 
erection of numerous 
houses. 

The mitreing gates 
consist of two massive 
leaves pivoted on the 
lock walls and opera- 
ting independently of 
cach other. In ad- 
dition to these lock 
gates, at the lake and 
ocean ends duplicate 
pairs of gates are pro- 
vided as guard gates. 
furthermore, to 
handle vessels of 
various sizes with the 
minimum use of water, 
intermediate mitreing 
gate ; divide each 1,000 


tving of the locks is 
accomplished by three 
culverts, one in the 
middle wall and one 
in each side wall, the 
flow of water being 
controlled by rising 
stem valves. These 
8 ft. by 18 ft. valves 
are installed in pairs, 
and each pair is in 
duplicate. Since the 
culvert in the middle 
wall must serve the 
locks on both sides, 
cylindrical valves are 
placed inthe 10 lateral 
culverts at each leek. 
At the upper end 
of each lock are two 
auxiliary culve; t 
valves for regulating at 
an intermediate height 


Fic. 2.—ViEW oF MITRE GATE-MOVING MACHINERY. 


the water between the 
The flight of locks at Gatun, for 


200 ft.. and its principal 
about 4,000 ft. 


ft. lock into two com- 
partments. When the 


mitreing gates are 
closed they are clamped in position by a ''mitre-forcing " $ uppergatcand the upper guard gate. | 
instance, extends over all approximately 6,2 


machine. Chain fenders are stretched across the canal in front Ap] GU 
of all mitreing gates exposed to the upper lock level These | operating machines are distributed over a distance 
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in length. The lock-control situation, thezefore, resolved itself into 
centralised c'ectrical manipulation, thus reducing the number of 
operators, operating expense and liability to accident. The control 
boards for each lock have all their switches so mechanically inter- 
locked as to minimise, if not entirely prevent, the errors of human 
manipulation. These boards are installed in control houses located on 
the middle walls at points which afford the Lest view of the locks. The 
control boards( Fig. 1) are themselves arranged as operating miniatures 
of the locks, and have indicating devices which show the position of 
valves, lock gates, chains and water levels in the various chambers. 

The indicators on the Panama control boards ( Fig. 3) were developed 
especially for this undertaking, and show accurately and synchro- 
nously every movement. Both transmitter and receiver have a 
stationary and a rotating part. The stators consist of three-phase 
windings which are energised by induction from the rotors. The 
latter are bipolar, and are energised in parallel from a 110-volt 
25-cycle single-phase source. Movement of the transmitter rotor 
produces a voltage in the stator coils which is transmitted to the 
receiver stator coils. Here the voltage is duplicated, but in tke 
reverse direction. Any difference in the position of the transmitter 
and receiver rotors causes a difference of potential between the stator 
windings. with a consequent flow of current and a resultant torque 
moving the receiving rotor to the same relative position as that of the 
transmitter rotor. The receiver rotor follows closely and smoothly 
the movement of the transmitter, although on a scale reduced to the 


Fic. 3.—RECEIVER AND TRANSMITTER OF SYNCHRONOUS WATER-LEVEL 
INDICATOR. 


requirements of the control board. In the case of the mitreing gates, 
the indicator use 1 comprises a pair of small aluminium leaves, which 
travel horizontally just above the top of the board. For the chain 
fender the indicator transmitter is driven by the limit-switch shaft, 
and the indication at the board is given by a miniature aluminium 
chain, which is raised and lowered like the large chain, each end 
operating independently. The ends of the miniature chain are 
fastened to semaphore arms, the angle of which also shows the 
position of the large chain. As the rising stem valves are arranged 
in pairs, their position indicators occur in pairs also, and are similar 
to small elevators in which aluminium cage; are used to indicate the 
position of the valve gates. To make the indications more easily 
visible the little elevator shaft under each car is illuminated, while 
the portion above it is dark. 

The specifications covering the water-level indicators require] an 
accuracy within 0-1 per cent., or 0-05 ft. of actual water level. Since 
in the transmitters and receivers for the machines previously de- 
scribed the rotors turn less than 180 dez.. with an inherent lag of 
]-5 per cent., the saine arrangement was obviously not suitable for 
giving the accurate water-level indications required. It was found, 
however, that if the rotors were revolved 10 complete revolutions 


the required accuracy could be obtained. But since this would mike ! 


it possible for the rotors to be in svnchronism every 180 dez.. or in 


order, corresponding to a predetermined sequence of operati 


20 different’ positions during the entire travel. the indicators might 
not indicate correctly if for some reason the transmitter rotors were 
turned more than one-half revolution with the excitation off. The 
required accuracy was finally obtained by employing two seta of 
transmitters and receivers, one connected to a fine index, in which 
the rotors make 10 complete revolutions, and the other connected 
to a coarse index operating through less than 180 deg. The fine 
index is a holiow cylinder carrving a pointer, the length of the 
cylinder being such that when the aluminium ball representing the 
coarse index is within the limits of the cylinder the reading of the 
fine index is correct within the limits specificd. 

For water-level indication, wells 36 in. square, moulded in the 
lock walls, communicate with the locks by small openings, which 
serve to dampen surges. Each well contains a welded steel box 
float, 30 in. square by 9 in. deep. A non-slipping phosphor-bronze 
belt transmits the movement of the float to a sheave on the trans 
mitter mechanism. Each mitre-forcing machine has its open and 
closed positions shown by red and green lamps and a mechanical 
indicator. 

The control boards are of the flat-top benchboard type, 321. 
high by 54 in. wide, and were built in sections with total lengths ax 
follows: Gatun, 64ft.; Pedro Miguel, 36 ft.; Miraflores, 52ft 
The side and centre walls of the locks are represented by cast-iron 
plates. and the water in the locks by blue Vermont marble slabs. 
The control switch handles are mounted above the surface of the 
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FIG. 4.—TRANSFORMER SWITCHBOARD IN LOCK SUBSTATION. 


board, and operate through an angle of 90 deg. They are provide 1 
with name plates for the “ opea," '* closed” and * off " positions- 
The space immediately below the flat top is occupied by the contact 
fingers of the control switches and the synchronous receivers and their 
cable connections. The receivers, transmitters and lamps am 
operated at 110 volts, and the control circuits at 220 volts. Both 
use 25-cycle alternating current. In order to ensure that the oper? 
tor will manœuvre the control switch handles always in a certam 
Q ion of the 
lock machinery, and to prevent the operator in control of one channe 
from interfering with the operation of the other channel, the contro 
switches are provided with interlocks. These interlocks are arrange 

in two vertical racks beneath and at some distance below the contro 
board, so that they may te inspected and oiled from a lower floor: 
The interlock system is made up essentially of bell-crank and T% 
mechanisms, each connecting the shaft of a control switch to * 
vertical operating shaft, which can or cannot move according to 
the relative positions of the interlocking bars and dogs. These bars 
and dogs are of hard, extruded brass. The special shape used keep“ 
the dogs in line with the axis of the bars when under pressure by 
being engaged with another dog on a vertical bar. Every e 
switch uses a horizontal bar 3 ft. to 50 ft. in length. Interlocks 


prevent the chain feader from being lowered until adjacent mitreing 
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gates have been opened, and also prevent the gates being opened 
until the chain is in the raised position. In this way the chain 
fender will always be in the up position to protect the gate when the 
latter is closed. After the mitreing gates are closed the mitre- 
forcing machine is operated by its control handle and loeks the ends 
of the gates closed. This machine cannot be started, however, until 
the gates are closed. The rising stem valves of the side wall next 
above or below a mitre gate must also be closed while the mitre- 
forcing machine is open. As the mitre-foreing machine cannot be 
closed until after the gates, the valves either above or below the gate 
must remain closed until the gate itself is closed. This feature 
prevents the operator from creating a current of water around the 
gates while open. To withstand the humid atmosphere of the 
Isthmus all insulated. parts, such as the coils of solenoids, relays, 
circnit-breakers and other apparatus, have been impregnated with 
nou-hygroscopic compounds, All small parts are made of brass, 
copper, monel metal, bronze or sheradized iron or steel. Mica and 
treated asbestos lumber have been used largely in place of fibre or 
wood, The combined weight of the centralised control boards for 
Gatun, Pedro Miguel and Miraflores is about 39 tons. [n their 
construction there has been employed about 6,000,000 ft. of control 
leads, made up in five-conductor and eight-conductor cables; 732 
indicator motors and 464 control switches. 
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THE BRITISH STANDARD SPECIFICATION FOR CON- 
SUMERS' ELECTRIC SUPPLY METERS. 


We vive below an account of the discussion which took place 


at Leeds on Mr. S. H. Holden's Paper on this subject. An 


abstract of this Paper appeared on page 250 of our issue of 
November 14, 1913. 

Mr. T. RorEs, in opening the discussion, said he agreed with the author's 
introductory remarks, As regards clause 3, where strength and shielding 
from external fields, as in direct-current work, were the main considera- 
tions, it was undoubtedly an advantage to have cases of cast-iron or 
pressed steel, but in the testing of alternating-current meters, especially 
where adjustments were found necessary, it was often found convenient 
to have cases of non-magnetic metal, as the meters could then be calibrated 
without having to replace the covers after making the necessary adjust- 
ments. He was of the opinion that it was advisable to have meters of 
comparatively light weight, consistent. with reasonable strength and 
rigidity, particularly in cases where meters had to be taken out by hand. 
His opinion was that meters which appeared to be mechanically strong 
were invariably subjected to rougher treatment than was the case with 
meters fitted with light cases. Alternating-current meters having non- 
magnetic and light cases, providing the latter were reasonably able to 
withstand mechanical injury. were, he thought, preferable to meters 
with cast-iron or pressed steel cases, He ventured to say that the pro- 
posed alterations in clause 6 were urgently necessary. The terminal box 
and holes suggested should be ample. The manufacturer, he thought, 
did not sufficiently consider the matter from the point of view of the man 
who had to fix the meters. He said it would greatly facilitate the con- 
necting up of meters if a uniform system of marking the terminals was 
adopted, Some makers pasted a diagram on the inner side of the ter- 
minal box lid, and in such cases a person of average intelligence experi- 
enced little or no difficulty in making the correct connections, It would 
however, be a great convenience if all terminal blocks were clearly marked 
according to an agreed system. The author did not make it clear as to 
whether the holes he mentioned were for the copper wire only or for the 
insulated cable. In his opinion terminal lugs should certainly be pro- 
vided for meters over a certain size, sav, 50 amperes, it being obvious 
that a vood connection could not be obtained by the use of two clam ping 
screws where a 500-ampere cable was being brought in, with a hole I in. 
in diameter by 2in. long. Further, the use of terminal lugs often got 
over the difficulty which was experienced in coupling up a small circuit 
of, say, 3 20's along with a cable of very much larger capacity. Mr. 
Roles remarked that the suggestions embodied in clause 10 as to modifi- 
cations were excellent. His ex perience, in cases where they had to drill 
the meter cases, was that, however carefully the work was done, particles 
-of iron clung to the magnets, and were very difficult to remove without 
impairing the strength of the brake magnets ; in fact, the removal of such 
particles often necessitated re-adjustments to the instruments. [n his 
opinion the manufacturer ought to drill these holes before the meter was 
assembled. The success of the evclometer dial depended largely on its 
being readable without any possibility of error. In Bradford they had 
frequently experienced difficulty in ascertaining the correct reading, and 
many inaccurate records were traced to inefficient evclometer dials; in 
fact, for the present they were refraining from ordering meters with dials 
of this type. He agreed that clause 17 should ditferentiate between the 
permissible pressure circuit losses in direct-current and alternating-current 
meters, [t was, however, a debateable point as to whether a reduction 
in the pressure eoil losses in meters should be obtained at the expense of 
the meter-torque, Still, 4 watts per 100 volts pressure was a high 
figure for alternating-current single-phase meters, and could easily be 
reduced to 2 watts for any pressure usually met with in practice. The 


starting current of 0-5 per cent. seemed to him to be a fair figure, and 
should be expressly stipulated in the specification. He held the view. 
with regard to clause 20, that the permissible errors in meters from full 
load to ¿th load should certainly be reduced to at least 2-5 per cent. 
over the whole of this range, except for instruments of smaller sizes than 
I0 amperes. He thought the main insulation in meters should consist 
solely of mica and steatite, and the use of press-spahn should be restricted 
to positions in which little or no pressure was met with. In his opinion. 
where moulded insulators were used for the terminal blocks, they should 
be of standard pattern and composed of material of approved insulating 
qualities capable of withstanding high temperatures. As regards the 
speed of the rotor, this should not be greater than could comfortably be 
counted, and he thought that it would greatly facilitate the work of 
testing meters, and further eliminate friction in the bottom bearings, if 
it was stipulated that the rotor speed should not exceed 80 revs, per min. 

Mr. H. A. NEviLL said, with regard to clause 6, it would be a consider- 
able advantage to have the arrangement of the main and shunt connec- 
tions on alternating-current) meters. standardised. At present each 
maker appeared to have his own particular scheme, and when special 
meter fixers coul | not always be employed this led to confusion and occa- 
sionally wrong connections, Clause 10 provided for the fixing of a label 
belonging to the purchaser, but as far as his experience went this was not 
general. the only ease he knew of being one make of foreign meters. In 
his opinion, the provision of two holes in the meter case was very bad. as 
all supply authorities did not, so far as he knew, affix labels, and holes in 
the case of a meter created a temptation to tamper with the working of it. 
He would suggest a better provision would be two small rivets ready fixed 
to attach the label, or, even better still, to delete this provision altogether 
and leave the purchaser to make his own arrangements. He thought 
the author's suggestion in clause 11 for the provision of a jumping cyclo- 
meter figure was very good indeed as it would eliminate the errors in 
reading that are so prevalent where the meter readers ate not always the 
same. 

Mr. R. M. LoxcMan thought the present specification should be divided 
into direct-current. ampere-hour and watt-hour meters, alternating- 
current, single-phase and polyphase meters, current transformers, pres- 
sure transformers. The terminals, their size, number and arrangement 
sadly needed. standardising, and also the direction and rotation of the 
armature discs, which should be clearly visible with the cover on. All 
meters should rotate in one direction, i.e., from left to right when facing 
the meter, or counter clockwise when looking downwards. The ter- 
minals should be arranged with the incoming or line terminals on the left- 
hand side and the outgoing or load ones on the right, so that the direction 
of current through the meter was the same as the direction of rotation, left 
to right. For watt-hour meters separate terminals should be provided 
for both ends of the pressure coil, whether arrangements be made to 
connect one of them to the current lead or not, He did not consider 
porcelain a satisfactory material for terminal insulation ; it was easily 
cracked, and the cement used to hold the metal parts was often a source 
of weakness, Even if a cast-iron or pressed-steel case necessitated re- 
moval and refixing for every adjustment to the meter, he was of the 
opinion that such cases were a protection against stray fields. The 
question of magnetic field, he thought, should be included in the speci- 
fication. The speed of meters in his opinion should not exceed 100 revs. 
per min. for direct-current and 40 or 50 revs. per min. for alternating- 
current meters, He thought that the pressure test for meters should be 
1,000 volts for instruments up to 250 volts and 2,000 volts for all above, 
the pressure to be applied for one minute. He said that for metering 
poly phase currents, meters should have at least two single-phase elements 
together on one meter. The so-called balanced load meters having one 
element should be prohibited. 


THE USE OF TELEGRAPH LINES FOR LONG-DISTANCE 
TELEPHONY. 


BY BFLA GATI. 
(Concluded from p. 609.) 


Summary.—The author discusses the difficulty of separating tele phone 
currents from telegraph currents at the present day, owing to the higher 
speeds that are used in telegraphy, and the fact that dynamos for 
generating telegraph currents give rise to high-frequency currents due to 
commutation. He discusses the improvement of conditions (1) by 
means of Pupin coils, (2) by means of earth-shunted conductive coils, and 
(3) by decreasing the effective resistance and leakance of the lines. 


2, SHUNTED INDUCTIVE COILS (PREVIOUSLY CALLED 
THOMPSON COILS). 

Prof. Thompson delivered 20 vears ago a lecture before the 
Chicago World's Exposition, in which he stated that ocean 
telephony was quite possible by means of shunted inductive 
coils. Prof. Thompson’s idea was an excellent one, but he 
failed in the dimensions of his coils. 

Prof. Thompson did not treat the theory mathematically, 
and therefore he proposed in his patent specifications. coils 
having as high a resistance as 10.000 or 100,000 ohms. The 
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shunted inductive coils should not have, according | to my 
investigations and experiments, over 1 to 10 ohms resistance. 
This looks at the first moment very strange, and I shall try to 
give here the mathematical reasoning very shortly. 
Formula (3) gives us the expression of the attenuation. 
Fig. 14 is the diagram of the circuits. Denoting the insulation 


] ; ; : 
resistance by a, =g is the reciprocal value of the insulation 
v x a 


resistance. The resistance of a capacity 1s given by the expres- 
sion 1/jcc ; the reciprocal values of 1/joc 18 jue. The expres- 
sion g+jac was obtained by taking the reciprocal values of the 
quantities shunted to the circuits. Since r and l are inserted 
in series in tlie circuit, we cannot take the reciprocal values of 
We see that the attenuation factor contains the 
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Fic. 1H.—DiacRAM OF AN ORDINARY (NON-LOADED) CIRCUIT). 


elements inserted in series r+ jol. and the elements shunted in 
the circuits ; but taking the reciprocal values 

] ] i 

cpu us OET POE 

a ]l/joc 

Fig. 15 represents a circuit loaded with inductive coils. 

Instead of g+ jo we shall still have the member 1/(R+ joL), 
in which expression R is the effective resistance of the shunted 
coil and L is the inductivity of the shunted coil. Transform- 
ing the g+ Joc - 1(R 4 oL) expresston, we get 


, R wL ) 
— / ! -— . . e R 
(0+ aie) +i (oe R2 «o2L2/' (8) 


and f) will be 7 -— 
IW R ; (0 
p= AV (rie) Lug: a uem af (9) 


We see that the inductive coils spoil the insulation, adding 
to the reciprocal value of the insulation to the g a constant 


factor R 
Re ot? 2... s. (M) 


On the other hand, the capacity effect we is diminished. 
Allowing a reduction of the insulation by 10 per cent., and 
supposing that in the similar case of r/l=q/c the attenuation 


will be the minimum, from 


R/(R?2o2L)-1109 . . . . . (0) 


r R L : 
=— T : res . . 12 
and uU INC i; (e Retele) (12) 


it is possible to compute R and L. The result is that coils wita 
large resistances reduce the Insulation to 1-2 ohms per kilo- 
metre, and so render speaking Impossible. The resistance of 
the coils must be as little as possible; it 1s curtous that the 
inductivities of the coils are also less than in the Pupin coils. 

Providing a telegraph circuit with such shunted inductive 
coils for direct current (@= 0) we shall have a complete short- 
circuit. Fig. 16 shows the remedy. The mathematical theory 
of this arrangement 1s simple enough, but the formule are à 
little strained. I will mention merely that the capacitie. 
lessen the inductivities of the coils, and that it 1s necessary to 
use 1-2 mfd. condensers. — o 

Fig. 17 shows a double-wire telephone circuit. composed of 


two separate single telegraph wires. 


neighbouring wires. 
circuits ; In consequence of the inductivitv a current flows im 
the neighbouring wires also. 
wires on the same line, we can suppose that nearly equal cur- 
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The shunted inductive coils have some advantages over the 
Pupin coils. 

(a) Taking one single wire only, the Pupinised circuit is 
never balanced ; the shunted coils system, on the contrary, is 
always well balanced. 

(b) The induced currents (telegraphic impulses from the 
neighbouring wires, alternating electric light and transmission 
currents) remain in the Pupin coil circuit and affect at the end 
the telephone receiver very considerably. On the inductive 
shunt circuit these disturbing currents are short-circuited’ 
they do not arrive at the end points at the receiver or, if they 
do so, the induced currents are considerably attenuated. 
Because of this phenomenon speech is more intelligible at the 
end point. 
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Fie. 15.— DIAGRAM OF A (CIRCUIT LOADED WITH INDUCTIVE S iv Ts. 


(c) The coils are simpler, consequently they are also cheaper. 
On the two-wire telegraph circuit (Fig. 17) we need onlv one 
coil instead of two on the Pupin svstem. 

(d) On the strongly-loaded Pupin circuits the change of the 


: ] 
insulation resistance ( d 7) has a bad effect. In the shunted 


coil circuits the change of the g can never cause so great an 
effect, because the added value of R/(R? ++? L?) keeps it more 
constant. 

Computing a Pupin circuit for g=10-5, we have a detinite 
value for the inductivity of the Pupin coil ; and now. if the 
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Fic. 16.—DIAGRAM OF ÍÎNDUCTIVE SHUNTED COILS WITH CONDENSER FOE 
TELEGRAPH LINES, 


insulation improves itself to g= 10-8, the Pupinising effect is 
spoiled also, because in this case, according to the formula 


re 
l= j we need a stronger Pupinisation. 


3. DECREASING THE EFFECTIVE RESISTANCE AND LEAKAGE 
OF THE TELEGRAPH CIRCUITS 

We are accustomed to the constancy of a given resistance ; 

at first sight it looks curious how we can effect the chanve of a 

given circuit. The double-wired loop circuits have no external 


magnetic force, and so the resistance of the whole circuit 


becomes constant, because no energy loss appears in the 
Phe case is quite different 1n single-wire 


For example, having five single 
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Table J.—Devaur-Charbonnel’s Investigations for improving Single-wire 
Circuits. 


1 € jJ 1,000 | 500 


1. Frequency oe nee en 


59 40 35/32 


| 


0-85 1-40 " 2.46 


. Diameter of the wire in |50 49 3-5 | 3:0 
millimetres | 


2 

3. Resistance in ohms for | 0-85! 1-40 1-80; 2-46 
4 

5 


. Resistance measured with |+:0 3-6 ; 
high-frequency currents | | | 
. Self-induction in milli- 1-66 K 


direct currents m 5-5 | 1-5 9.3 E 13-7 


1-73 1:66 Lo 1-91, 1-89) 1-01 


henries | 
6. Capacity in 10-3 microfarads |9-9 | 9-4 


89 18-7 9-8 94 n 8-7 


rents flow in the other wires also, consequently the current at 
the end-point of this wire becomes five times smaller; it 
appears as if the resistance of the single wire would be five 
times greater. Fig. 18 shows the conditions. 

If the wires 2, 3, 4, 5 are shorter, and if thev are well earthed 
and have only a few telegraph apparatus inserted, they have 
but a little resistance ; a great part of the energy from the wire 1 
finds its way into the earth, and so it is lost from the wire 1. 
Mr. Devaux-Charbonnel has measured such single wires, and 
Table I. gives the results. The case is quite different when 
using such devices as those indicated in Fig. 19. 
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Fic. 17.—DIAGRAM OF DovBLE-wiRED TELEPHONE CIRCUITS COMPOSED 
OF TELEGRAPH LINEs. 


Inserting choking coils as in Fig. 19 introduces such an ob- 
stacle for the telephone current that this cannot find its wav 
into the earth except by retransformation into the induced 
wire 1. There are some losses also, but sometimes it happens 
that the apparent resistance becomes smaller, because, not 
only the wire 1, but the whole bunch of wires is leading the cur- 
rent without earth losses and without short-circuits to earth. 

From the telephonic point of view the telegraph wires all 
have a bad insulation. It is believed that the glass or porce- 
lain insulators have a very long life; this is notso. Whether glass 
or porcelain, the real insulation is only accomplished by the 
glass-glazing. This glazing after some years becomes covered 
with very fine cracks, and so the insulation falls off as the life 
of the insulator increases. In most of the specifications of the 
various States the large porcelain insulator will have an insu- 
lation of 3,000 megohms. In reality the resistance of the 
insulator is larger ; I mean the measurement in the factory of 
20 insulators, which are equal to a 1 km.circuit,will be 3,000 — 20 
—150 megohms. The customary value in practice is 10 to 20 
times less, measuring with direct current according to the 
so-named one minute electrification method. 

Measuring with high-frequency currents, the insulation is 
considerably worse. We must improve the insulation in every 
case. Thesimplest method is the measuring of the attenuation 
with a barretter. We measure the outgoing current and tlie 
arriving current, when the previously computed impedance is 


inserted at the end point 


c P TIPP. 
g +J 


From the expression — ; 
: AOV t outgoin 
ED z . g = BL, . . . [] ° . (14) 
! arriving 
we know the c84 value, and from corresponding tables we find 
BL at once, without any computation. Measuring the circuit 


in separate parts, the sudden changein fL proves that we have 
an insulation fault on the corresponding section. In such a 
manner the faults can be limited and the line repaired. 


It is a pity that between the direct-current insulation and the 


telephone-current insulation no connection can be found. A 
line can be a very good one for telegraphy and a very poor one 
for telephony. It is a fact that most of the latent faults can be 
measured with telephone frequency ; the fault shows itself for 
direct-current telegraphy only after some days or weeks. 


We have seen that a little improvement of the insulation 
raises the limit of the speech distance importantly. I hope 
that in this respect very much will be done. 


Fic. 18.— DIAGRAM SSOWING METHOD OF INCREASING TAE SINGLE-WIRE 
RESISTANCES. 


At the end of this description let me explain the importance 
of telephoning on telegraph lines. I do not want to describe 
the conditions of Hungary, my country, because “‘ nobody is a 
prophet in his own country." Nevertheless, in Hungary there 
are 25,068 km. of telegraph lines with 144,124 km. of wires, 
which could be easily converted into 200-600 km. of telephone 
circuits, giving a total length of about 72,000 km., and saving 
by this means the cost of the equivalent new telephone lines of 
about 100,000,000 crowns (£5,000,000). 

I will take only the South American countries into account, 
where British capital is already invested in large amounts, and 
where the methods of communication will be improved. 
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According to the statistics of the Postal Union, Table II. shows 
how limes if built new would cost about £1,200,000, whereas 


the transformation would cost but a percentage of this sum. 
Table IT. 


| | It is possible to trans- 
Length of the telegraph form. to: feléphoné 
= circuits in kilometres 


Country. ————— 
| line. wires. to the length of 
Bolivia ............ ^ 5007 km. | 6,083km. | 5,000 
Chile ..............- | 15,096 km. | 28,711 km. | 15,000 
Total... AE EP M 20,000 


We see that by adopting new methods in telephoning over 
telegraph lines we have an opportunity of completing the 
interurban telephone network of the world. I hope that the 
Panama Canal will bring about a perfect solution of this ques- 
tion. at least in the surrounding countries. 


Electricity Supply in New Zealand.—According to the 
‘Times Engineering Supplement," the first installation. of 
6.000 H.P., forming part of the Lake Coleridge electric supply 
scheme, will be ready for use in May next. It is stated that 
Lake Coleridge and the adjacent rivers are capable of giving a 
supply up to 58,000 H.P. The present scheme is for a plant 
with a total capacity of 12.000 H.P.. and the power will be 
supplied to the Christchurch City Council and about 15 other 
bodies. and also used for the electrification of the Christchurch- 
Lyttelton suburban railway, and for numerous local industries. 
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CARBON AND IMPREGNATED ELECTRODES FOR ARC 
^ LAMPS. 
BY A. T. BALDWIN. 


Pure carbon electrodes give reliable operation when the arc may 
be started, stopped and re-started as desired, and burn normally 
without any interference arising from causes lying within the elec- 
trodes themselves. Carbon electrodes meet these demands when 
they are straight, of proper length and diameter for the lamp, and 
have uniform resistance values for any diameter and class, as is truc 
of coke or lamp-black electrodes. There is little chance of properly 
selected pure carbon electrodes not operating reliably. Most of the 
troubles encountered result from the use of electrodes of incorrect 
dimensions or from attempts to op. crate the lamps under conditions 
for which the electrodes were not designed. Graphitisation of the 
points of pure carbon electrodes is one of the most common causes 
of iregular operation. A layer of graphitic carbon is deposited 
upon the points of ore or both clectrodes when the arc voltage drops 
toa certain value. With open-arc lamps this value is about 40 volts, 
ard with enclosed-arc lamps this value is about 65 volts. After ares 
have keen operating at these low voltages,and consequently with short 
are lengths, for some time, the grapbitic coating appears and causes 
the are to break frequently, the light becomes dim and blue, carbon 
particles are thrown off which blacken the globe, and the electrodes 
spindle away in back of the graphitic layer. If the are voltage and 
length become normal again. the graphitic coating will gradually 
disappear. Any condition that will cause the arc voltage to be low 
or the arc length short will produce graphitisation. 

Flame are electrodes of the cored type depend upon a soft core 
to supply the flame (light-giving and colour-giving) materials to the 
arc. The cores must contain the essential materials in their proper 
proportion and must be securely held in place. The non-conducting 
slags such as are encountered with solid flame electrodes do not 
appear if the lamps are operated properly. These electrodes are 
burned in an inclined position and at an angle of about 22 deg. to 
each other. The best operation is obtained when they are trimmed 
so that the arc is struck and maintained at certain arbitrarily chosen 
positions in the ''economiser." The electrodes as used in pairs 
must be of exactly equal lengths and of the proper diameter for the 
lamp in order to meet the conditions just given. The importance 
of the core wire and of good contact at the holders upon the lamp 
regulation has already been touched upon. Poor regulation of the 
Jamps using cored-type flame electrodes, whether brought about 
by any of the conditions just mentioned or by wrong adjustment of 
the lamp mechanism, will result in the arc and the light being 
unstcady and in shortened life. 

Flame-arc electrodes of the solid type, being much shorter and 
thicker than the cored type, are not very liable to cause irregular 
operation from such conditions as occur with the cored electrodes. 
Solid flame electrodes are burned in a vertical position, one electrode 
being directly over the other, so that any diameter or length may bc 
chosen for each electrode, thereby giving greater flexibility to the 
design of the lamps. This method of burning the electrodes provides 
opportunities for the formation of non-conducting slags in positions 
where they can insulate the electrodes from each other. A slag is 
compored of flame materials which collect in a fused state in any 
position about the electrode points. It assumes well-defined forms, 
which are due mainly to the nature of the materials used and to the 
conditions under which the electrodes are burned and are generally 
called * beads," ' trees " or * rims," depending on their shape and 
position. It is possible for any one or more forms of slag to cccur 
with the same trim of electrodes. Slags may form either from the 
presence of excessive amounts of flaming materials at the points of 
the electrodes or from the condensation of the vapours of the arc 
stream. A condition that will tend to lower the temperature of the 
are will tend to form slag. Low current tends to form slag, since 
there is not sufficient energy present at the are to volatilise all the 
flame material. At present solid flame electrodes are made for con- 
sumption in enclosed-arc lamps of a new type. Poor enclosure of the 
are in these lamps aue to any cause will increase the rate of carbon 
consumption, leaving an excess of flame material in a position to 
form a slag. An economiser is used in many makes of enclosed 
flame are lamps to decrease the burning rate of the upper carbon. 
Situated just above the arc, it receives considerable deposit from the 
dust-laden gases which, when diffused, may prevent the free move- 
ment of the electrodes. The are must be situated in a neutral or 
symmetrical magnetic field to prevent it from being blown to some 
definite position, where it might produce side-burned electrodes and 
slag. 

Many diameters and shapes of electrodes were made for open-are 


*Abstract of an article in the “ Electrical World.” 
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lamps giving trim life values between six hours and 20 hours, depend- 
ing upon the diameter and number of inches of the electrodes avail. 
able for consumption. Ordinary electrodes had diameters from 


js in. up to 1 in., and in most cases were round, although many 


elliptical, partly rounded, flat or plate electrodes were used. The 
standard length for the electrodes was 12in. Copper and other 
metal coats were plated on the electrodes to decrease the rate of 
oxidisation and thereby increase the life. With the smallest elec. 
trodes this scheme would add about one hour, or 15 per cent., to the 
trim life, and with the larger electrodes the life would be prolonged 
in approximately the same proportion. These metallic coats were 
more valuable, probably, in affording good holder contact and in 
reducing the voltage drop along the electrodes. As experience was 
obtained the importance of protecting these ars from currents of air, 
which greatly shorteaed the life, became apparent. The discussion 
covering open-arc electrodes has been written in the past tense. as 
if such electrodes were no !onger used. Such an impression would 
be incorrect, because many hundreds of thousands of these elec- 
trodes are consumed annually. In one of the best lighted cities in 

the United States use is made of a special plate type almost exclu- 

sively with quite satisfactory results. These electrodes are utilised 

in a specially constructed lamp. and a life of from 25 hours to 15 

hours is obtained, depending upon the condition of operation and 

the size of the electrodes. 

Lamps burning cored flame clectrodes are of the open-arc type. 
and show many improvements over open-arc lamps burning pure 
carbon electrodes. The introduction of deep protecting econo- 
misers and the use of globes admitting most of the fresh air around 
their top have been conducive to longer life and greater arc steadi- 
ness. Lamps are rated to burn from 10 to 30 hours, the life being 
determined almost entirely by the length of the electrodes, although 
in some cases a partial enclosure of the arc is attempted in order to 
decrease the burning rate. The life may be prolonged somewhat by 
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Fic. 1.—CuRvEs oF ENCLOSED ARC WITH PURE CARBON ELECTRODE. 


raising the arc in the economiser, while any lowering.of the arc below 
its normal position will reduce the life materially. Electrodes short 
in length or small in diameter will not give the rated trim life. Any 
condition that will cause the are to break frequently will tend to 
reduce the life, because material will be pounded off the electrodes 
and unnatural draughts will be produced in the economiser. 
Solid-type electrodes are designed for service in enclosed-arc 


lamps built to burn from 70 to 125 hours, so that all that has already 


been said concerning the influence of enclosure upon the trim life 
of pure carbon electrodes applies here. The life is determined to 
some extent by the volt-amzeres at the arc, higher wattage tending 
to give shorter life. Spindling of the carbons produced by high 
current, irregularly shaped points and the change of atmosphere 
accompanying arc rupturing all tend to shortea the lifc. Table I 
illustrates the influence of enclosure on trim life, the variations 1n 
enclosure being made by varying the size of the gas-cap opening. 
Similar results will be obtained in lamps using electrodes of diameters 
other than those used in this teat, although the effect as expressed 
in percentage will not be the same. This experiment was performei 
in an enclosed flame-arc lamp where is was possible to vary the size 
of the upper carbon passage (gas-cap opening). and in that way vat’ 
the enclosure. The burning ratio between the two electrodes 1 
focussing type lamps must be retained as designed by the lamp 
maker to secure the most advantageous use of the electrodes. Any 
change in the regularity of the electrode consumption that will alte? 
this ratio will change the light steadiness and distribution, vary the 
globe deposit and may result in the destruction of lamp parts from 
the heat of the arc. Globes that leak, and, in direct-current lamps. 
Lm polarity, are the most common causes of change of burning 
ratio. 

The light given by pure carbon electrodes has long been considere ! 
the nearest approach to daylight in colour. The open arc was co7- 
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| Diam of : Clearance | , : i Con- 
Elec- ; as-cap | ree in per No. | Av. PX E Life, «tions 
No.|trodes.: & Rs . cent. of | trims | arc : bou ~ per K » "a 
In. | OPE? E electrode tested. volts, MPS. 007% cent. ° 
In. | ,ma ` | | | points. 
1 | 0-874! 0-900 | 6-16 5 | 63-5 vi 116-7 100-0 Gool 
2 | 0-874] 0-930 | 135 | 3 | 62:9) 74 1115-6) 99-0, Good 
3 | 0874, 0960 | 212 4 | 617° T4 |984] 84-0! Fair 
4 0-874; 1000; 31-6 | 5 | 65:7 °° 7-7 | 92:0. 78-8. Poor 
5* 0-874; 0900 .. | 1 1650 75 ! 41-0)... | Vipoor 


Table II.—cCutput and Colour of Light. 


| ! i M Mean , 
| | are | Tre | usns | sph. P Colour 
Type of lamp. :Current.. “7° are "P. 'candles — o! 
i volts. ; | eandle- : : ; 
: | Watts, | rower, | PET are Light. 
| | | i , watts. 
f 79 | 57 | 417-0 985 | 236) , Pearl 
A.C. parallel long: / 10-2 , 47 | 4430 | 1.459 ' 3.20 f ' white 
burning (| 73 | 98 | 4180 | 1,020 ; 2-44) | 
[ 10-2 | 49 , 442.0 | 1,396 | 3-16 Li Snow 
D.C. parallel long| f 68 | 57 | 3876 | 797 | 205 ?, white 
burning Itt | 48 , 4800 | 1,103 | 2-30 J 


Table IlI.—Comparative Efficiency of Alternating-current Lamps. 


| i i | True Mean Mean 
Type of Elec- | Colourof ', Arc sph. | sph. 

Lamp. ' trodes. light. volts. i8 | can- candles 

l | | diis xk dles. 'per watt. 
Enclosed | Pure carbon| Blue white 16:2: 726. 409 , 231 ' 0-58 
Open ...'Cored flame Snow white; 10-0. 46-0. 399 | 752 188 
Open ... Cored flame , Pearl white’ 10-0 456 390 1,062 2-72 
Open ... Cored flame! Yellow ...... , 10:1' 440 384 1.149 3-00 
Enclosed , Solid flame ; Snow white ; 10-2 | 49.0: 442 1,396 — 3-16 
Enclosed | Solid flame Í Pearl white.| 10-2 47.0 443 1.459 3.29 
Enclosed ‘Solid flame! Yellow ...... | 80° 560 388 (1.538 396 

Table 1V.—Comparatire Efficiency of Direct-current Lamps. 

Enclosed : Pure carbon: Blue white. &l 79-0. 4029 272 067 
Open ...'Cored flame Snow white 10-0, 450 450-0 732 , 1-62 
Enclosed Solid flame | Pearl white: 9-8 49.0 485-2. 976! 2-03 
. Open ...'Cored flame; Pearl white 10-0. 450 450.0 959, 214 
Enclosed Solid flame; Snow white 10-0 48:0: 480-0.1.103 | 2-30 
Open ...' Cored flame ; Yellow...... . 10:0. 460; 460-0 1,223 , 2-69 
Enclosed Solid flame . Yellow...... TO 600 420.0,1.380 329 


sidered to give a nearer approach to daylight than the enclosed arc 
where the longer arc stream and higher arc voltage resulted in the 


emission of a greater amount of light at the blue end of the spectrum. 
Enclosed-arc lamps burning pure carbon electrodes at high current 
density have been developed which are now considered the nearest 
approach to average north sky daylight. In these lamps the effect 
of the blue rays is counterbalanced by those of longer wave-lengths 
emitted from the enlarged crater resulting from the high current 
density used. In general, it may be said that the ways in which the 
light given out by pure carbon electrodes may be varied are by 
changing the arc voltage, which increases the tendency to add blue 
to the light, and by increasing the current density or using very soft 
electrodes to obtain red and yellow rays from the enlarged craters 
that are formed. In the most recent flame-arc lamps for direct- 
current service, those of the enclosed long-burning type. both elec- 
trodes are impregnated, so that reversed polarity does not produce 
colour changes and loss in candle-power, such as is encountered in 
lamps using a neutral or very slightly impregnated negative electrode. 

In alternating-current lamps it is clearly shown in the accom- 
panying tables that even the least efficient solid-flaming clectrode 
burning under enclosed-arc conditions is more efficient than the 
most effcient cored type electrode, while in direct-current lamps 
with two of the three colours measured, electrodes of the same 
colour burn more efficiently under enclosed-arc conditions; and 
with the third colour, the pearl-white electrodes, the difference in 
efficiency may fairly be considered insignificant. "These tables may 
be misleading, since they arc built upon a measurement of all the 
light rather than upon the useful light. For instance, the specitic 
consumption of the enclosed are would here be considered from three 
to eight time as high as that of flame electrodes in alternating-current 
lamps, and from three to five times as high as that in direct-current 
lamps. The facts under the conditions named are as shown, but 


* An inner globe with a hole 3 in. in diameter was used in this case. 


‘No outer globe. 


t This refers to the amount of slag on the carbon points at the end of 
the test ; points free from slag are called good. 


carbon. 
more steadily. 
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do they truly represent the superiority of flame arcs over enclosed 
pure carbon ares ? The accompanying distribution curves will give 
a truer comparison in so far as the interests of the arc lamp user are 
concerned. The curves of the enclosed ares (Fig. 1) are quite 
characteristic, showing clearly the influence of each crater and 
the arc stream on the distribution of the light. In each case 
the angle of maximum distribution is about 40 deg. below the 
horizontal, while with the flame lamps this angle lies between 
20 deg. and 30 deg. below the horizontal. conditions recognised as 
giving a better light distribution. An analysis of the curves (Figs. Z 
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— Yellow Flame-—D.C. parallel, 6'5 amp. and 65 arc volts, 422°5 arc watts, 
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Fic. 2.—DIRECT-CURRENT AND ALTERNATING-CURRENT ARCS 
WITH IMPREGNATED ELECTRODES. 


and 3) shows that the relative efficiency of the various types com- 
pared is practically the same in direct-current lamps whether based. . 
on the total flux or upon tbe distribution. In alternating-current 
lamps, however. it bccones quite apparent that a comparison based 
upon the total flux of light does not fairly show the superiority of 
modern alternating-current flame-arc lamps over the older enclosed 
pure carbon ares. In direct-current lamps flame electrodes are from 
three to five times as efficient as enclosed-arc electrodes, while in 


Candle -Power Q 


——— —— Whit: Flam2—D.C. parallel. 6'5 amp. and 65 arc volts. 422:5 arc watts. 
-= æ a — — a w a A.C. series 10 ,, » 45 T 359 2i 
Fie. 3.—DIRECT-CURRENT AND ALTERVATING-CUBRRENT ARCS WITH 
IMPREGNATED ELECTRODES. 


alternating-current lamps the flame electrodes are from five to 15 
times as efficient based upon their distribution and from three to 
eight times as efficient based upon their total light flux. These 
curves are not for lamps of the same current and arc voltage. but are 
taken as typical of each tvpe of electrode in a lamp adapted for it. 
The curves of Fig. 4 for the white flame electrodes afford a com- 
parison of the effect of the polarity upon the distribution. As is 


æ = æ æ Positive Upper. 


Positive Lower. 
Fic. 4.— EFFECT oF POLARITY ON ENCLOSED ARC WITH IMPREGNATED 
ELECTRODES. 


apparent to the eye of an observer, the curves clearly bring out the 
great increase in candle-power that accompanies the use of the lower 
carbon as the positive. In the curves shown the light output in- 


creases by more than 600 candles along the angle of maximum dis- 


tribution when the only change is from an upper to a lower positive 
A better light distribution is obtained and the arc operat+s 


E 


BET RR RR eR 
— EQ ee 9€ 


652 THE ELECTRICIAN, JANUARY. 23, 1914. 


Tuning the system as a whole. the effect of the closed secondary is 


EFFECT OF A SHORT-CIRCUITED SECONDARY ON AN | to reduce the current in the primary in the ratio, 


OSCILLATING CIRCUIT. (Ty Ra oret Re : 
BY L. COHEN. Yz I, w(R,L, + R,L,K*) dc e PLE 
In a recent discussion at a meeting of the Institute of Radio Engi- An examination of equations (7) and (8) will show what etfect the 
neers f a question arose regarding the effect of short-circuiting the ds Boxed have under different n pus over- 
overhanging turns of an inductance coil in an oscillating circuit, as | ^ DgIng Cor consists of a large number of turns, d 2 Ís large 
indicated in the accompanying illustration. Some maintained compared with L, and M,, the effect will be negligible an ei by 
that the short-circuiting of the overhanging turns produces large ve nd y=1 approximately. The cd o ond bi d the 
damping in the oscillating circuit, while others declared that their | ^ pud e nere E If. on the Hae A the d EI 
experience with such an arrangement had not shown any bad effects. d ids y a lew odia so that A is small compared wit n: 
1t would appear that there exists some misunderstanding about the | OF * b the € pe di be very serious, x in d bp d) " 
problem, and it will perhaps be of some interest to. indicate brietly do at Ine oscillating circuit may be reduced to almost zero 
the mathematical solution of the problem, and to show that both | "use of the closed secondary. 
views may be justifiable. [f is alla question of the relative magni- 
tudes of L, and L, and the mutual inductance between the coils Ly T 
and L, Mathematically the problem is the same as that of the a Lai Ls Rs 
oscillation transformer. To simplify the discussion, assume a sine 
E. M.F. (undamped) acting on the oscillating circuit; we have then 
the well-known transformer differential equations for the two cir- 
cuits, which are as follows :— 
f 
ps 22:9 PES ; finan um Kew’ 7 
dt Cy dt | ei 
S3 asc 


L Cs R.I yib 0 ! 

E — + alow Wh, ——- V 

2 dt EG dt J 

Solving these two equations, we get for the absolute values of the 


currents in the two circuits :— T oe . 
SHORT-CIRCUITING THE OVERHANGING TURNS OF AN INpUCTANCE (OIL 


P22, R2 ^ 
l= ses SANs Sa, IN AN OSCILLATING CIRCUIT. 
har 2 L, 1 : : 
/ LM Lyla) EU +R,R, J One or two illustrations will perhaps make it clearer. Assume 
B. the case of a coil of 100 turns, length 10 cm. radius 5 em., with 90 
x oa URS +L Re— i \ turns overhanging, * 
- - C w- : 
- p es s (2) L,— 0-02 mh., L,—0:59 mh., M=0-024 mh. 
I; P — ; Assunie R,— 10 ohms (including radiation resistance of antenna, if 
/ (R= L Y 59: Lc R.R, | the coil is part of an antenna circuit). 
^ p2)9 E bee 
Ci | R,—3 ohms. w= 106 
: n » 3 "(or ANS (t ZA ` - vgs z = 
/ sa LR, + LB... | For these constants we have by (7), 
b di Pas 10 10 — 
p . : . : Ji = = ——]: ximately. 
The circuit may be tuned in two ways: 1t can be tuned without any d 34-560 + 332,000 4 ‘Lol ] approximate’, 
regard to the secondary circuit, or the system as a whole can be +10 348.000 c 
tuned, including the secondary circuit. [n the first case By (8) : 
Lis T. — 0, and the expression for T, in equations (2) reduces to 10x 590 
1@ Y= --.=] approximately. 
Ey Lo? eR, l0x50043 | 
I, : T 1 sou qud Short-circuiting the secondary has practically no effect on the 
hat only 30 


current in the primary in this case. Suppose, however, t 
turns are overhanging. Then, 
L,— 0-42 mh., L = 0-12 mh., M=0-056 mh. 


C. (BR MI?) R Lro 


In the second case. tuning the system as a whole. 


Es 
\ — » E z p D, T 
| I (x M: ) For these constants, by (7), 
or Ge i -at » E . E . » " 1 10 
L,C,(1— R7) LiL "n Kha T em o - = 0-34. 
: , 5 ; 090.000 100 + 770 
and the expression for I, in equation (2) (neglecting R, R) becomes / 100 + - vee ed ^ E 
ere . 4 ^ 14,400 
Fy L,*? + R,? T . i 
tes R, " he current in the primary circuit is reduced to 34 per cent. of the 
"( L,R,eLQR.—, ) e that it would have if the secondary circuit were entirely 
Cio absent. If the system is tuned as a whole, including the secon ry. 


Ey hyw Ky we have by (8), 
ET er UR ° > * . e . 2 Dj 
o( B, L, + RE,K7) (9) Goa Oo 
, l 2 MM. 
If the overhanging coil were entirely removed and the oscillating r l 1.200 4 26-4 
circuit tuned to its natural period. we would have E or this case. tuning the svstem as a whole, the current 
primary will not be affected materially bv the presence 9 the 


0-08. 


in the 


* 


E secondary. 


Y = à 
] ^ o a . . e. . e P » (6) 4 E . 
R, E a now an extreme case, the overhanging coil consisting of a 
Comparing equations (3), (5) and (6). it is seen that by tuning the single turn. 
primary circuit alone the presence of the short-circuited overhanging L,— 0-68 mh., L,=0-0003 mh., M = 0-006 mh. 
coil (or closed secondary) reduces the current in the primary ci Cnn DONNE NE | | l 
Vois primary circuit Assume R,= 10 ohms, R,— 0-05 ohm, w= 105. 
* Bv S " 
I, |n Md (7) y,— 0-09. 
4. = NS m = "(S 
Yi ]5- 5 is 2R R Mw? A Wit” es (7) BS (S) y= 0-33. 
2 ; e oscill: APO de : is 
PT soc Elsetrieal World.” a —————— - —————— oscillating circuit is reduced to one-third its normal value. It 5 
* From the ©“ Electrical World." AW Se get "E E spe See E 
For formulas to calculate the inductances, x e Paper on d Former 
E. D. 


t 7 Procecdings “ of the Institute of Radio Engineers, Vol. I art 2 T 
undo ds a : . L, Part 2, n l'ables for the Calculation of Mutual and Self Inductance.” by 
vsa and Louis Cohen, * Bulletin " Bureau of Standards, Vol. V. 
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——aaCaas=sesS=$q5qquuananaaoeoeaoaoaoaaeeee es 
were in very good condition, including the -part below the ground. In 


- evident, therefore, that the effect produced by short-circuiting the 
. overhanging coil depends altogether on the relative magnitudes of 


I4. L, and M. 


Experiments made some three ycars ago by the writer gave results. 


which were in general in agreement with the above. [t was sug- 
gested at that time that a single-turn secondary placed within the 
inductance coil so as to get the maximum mutual inductance and 
rotating it back and forth through 90 deg. would produce sufficient 
variation in current to serve as a means for sending signals in a wire- 
less station in place of the key generally employed. 


‘BRITISH PRACTICE IN THE CONSTRUCTION OF HIGH- 
TENSION OVERHEAD TRANSMISSION LINES. 


We give below an account of the discussion which took place 
at Birmingham on Mr. Welbourn’s Paper on this subject. 
An abstract of the Paper appeared on p. 560 of our issue of 
Januarv 9th. | 

Dr. C. C. GARRARD said that the principal data at present available 
on this subject came from America. A study of the Papers of the 
American Institute indicated that the chief difficulty over there at 
present was corona loss, which limited the value of the transmission 
voltage. This subject was not mentioned in Mr. Welbourn's Paper. 
thus illustrating the different conditions prevailing in this country. We 
might take it that in this country we should not have transmission lines 
to any large extent execeding 20.000 volts. As regards insulator pins, 
in a certain instance which came under his notice the insulator pins were 
not galvanised and were fixed into the insulators by litharge cement. 
Continual trouble was experienced due to the insulators cracking. This 
was finally traced to small quantities of rust forming on the pin. Gal- 
vanising got over the trouble. With regard to the protection of lines 
against atmospheric disturbances, it was stated that even at 20,000 volts 
there was no need to make provision for protection against lightning 
where a cable was © teed ou to an overhead line. This was most 
important, as the opinion had been put forward that some form of 
proteetion was necessary here. He would. like to know whether 
the author's statement was confined to paper-insulated cables only, or 
whether it also applied to any other kind of cable. He agreed that 
horn lightning arresters could only relieve a surge voltage by 20 per cent. 
of its value. If this statement were true, horn arresters would be of no 
use whatever, a conclusion difficult to reconcile with their large and 
continued use. Tt was quite true they were a somewhat crude method 
of protection; but, on the other hand, they were very cheap. If we 
liked to spend the money a much better system of protection could be 
installed either by means of Moscickt condensers or aluminium cells. 
He did not agree that the series resistance in series with a horn arrester 
should limit the current to earth to 10 amperes. The resistance should 
be about 50 ohms, which on a 6,600-volt three-phase line with neutral 
earthed would give a current of 76 amperes, To deal with such a current 


a liquid series resistance should be installed. preferably to a carbon rod. 


Steinmetz had also shown that with such a horn gap and series resis- 
tance-—— with, of course, a choke coil installed at the transmitting station— 
a higher pressure than 50 per cent. above the normal could not get into 
the station. A general condemnation of spark-gaps in connection with 
arresters was not permissible, The aluminium lightning arrester, which 


had been used extensively in America, although originally invented in 


this country, had a spark-gap. Very excellent results are claimed for 
this arrester and the claims were justified. The Giles valve, which was 
made by the same manufacturers as the Moscicki condenser, also con- 
tained spark-gaps, and gave very good results for the protection. of 
machines. As regards the use of condensers for. protective purposes, 
theoretically they were perfectly correct. Moreover, especially on the 
Continent, they had been widely used, and practical experience had 
shown that they had given satisfactory results where all othcr systems 
had failed. With regard to Fig. 12 of the Paper, six condenser elements 
were shown per phase. In series with each tube was a fuse which blew 
when a discharge took place, 1t would be very interesting if the author 
would state whether there was any danger, during a severe thunder- 
storm. of all the fuses blowing and leaving the power house unprotected, 
As regards the very short times within which ít was stated in the Paper 
that certain protective devices removed faults from lines in the first 
place, the times given were those within which the device began to 
operate, as no automatic switch could complete its operation in so short 


Whether such a very short period was desirable, owing to the 


a period. 
It was 


heavier duty on the oil switch entailed thereby, was doubtful. 
found that the short-circuit current was very much larger in the first 
instant than it was, say, one second after the short-circuit came on, As 
with the continual increase of size of generating and distributing systems 
the breaking capacity of the oil switch became a limiting feature. it was 
important that an instantaneous disconnection of a short-circuit should 
not be possible. 

Mr. F. J. MorrrTT said, with regard to poles, he thought wooden poles, 
properly treated with creosote, were the most suitable for all positions 
excep’ where appearance was a consideration. A few vears ago the speaker 
examined some poles which had been erected over 40 years; and which 


"were being removed to allow of heavier poles being substituted. They 


many industrial districts, such as the Black Country, the air was so laden 


with acid that the life of iron or steel was short, unless care was taken to 


periodically coat it with some preservative, such as coal tar or bitumastic 
paint. Some years ago a process for the construction of poles of rein- 
forced concrete was brought out. Such poles should have a long life, 
but did not appear to have come into use to any great extent. He would 
like to hear from Mr. Welbourn whether he had had any experience of 
these. Since. aluminium had been. produced with so much smaller a 
percentage of impurities than a few vears ago it appeared to be much less 
liable to corrosion under most conditions, and was now in this respect on 
quite equal terms with copper. The chief drawback to its use was the 
difficulty of making a good electrical and mechanical joint. The twisted 
sleeve joint was simple and fairly satisfactory. In his experience of 
overhead construction he had fonnd that the most effective method of 
tviny in the line wire was to first cover it with a lapping of soft copper 
tape and tic it in with a soft copper binder. He did not agree with the 
author in his dislike of any form of lightning arrester involving a spark- 
gap. Several years! use of Wurtz multiple air-gap arresters on overhead 
lines had convinced him that they formed an efficient protection. These 
lines were erected in Nigeria. a part of the world where thunderstorms 
were much more violent and frequent than in this country. No choking 
coils were used in connection with these arresters, but no damage was 
ever done to machine windings or switchgear. 

Mr. L. F. Moustrort, referring to the comparative costs of overhead 
line and cable given by the author, asked whether the poles were ordinary 
single poles or A poles, as the cost of the line seemed to be unnecessarily 
high. In the appendix the author had given a table of drop factors for 
calculating the voltage loss in transmission lines. Instead he might have 
a table which would give this information directly in terms of the sizo 
of wire, which would be subject to errors no greater than were involved 
in the author's table to which he referred, and which were, as he re- 
marked, practically negligible. lt was surprising to hear that the author 
did not believe there was any necessity for placing the aerial earth wire 
above the power wire as a protection against lightning. It was decidedly 
useful in this respect, although it should be of the same material as the 
power wires, not only on account of its larger life, but also on account of 
its greater conductivity. The speaker regretted the author had been so 
severe in his condemnation of spark-gaps. His 6,000-volt lines. were 
protected with arresters of the “ multi-gap " or * low-equivalent ” type 
where they entered the sub-station, and choking coils of wrought iron 
were placed in each line. This apparatus had given no trouble since its 
installation, and spark-gap erresters were installed in all the sub-stations 
on the 2.000.volt system. It seemed probable that the spark-gap 
arrester found its chief usefulness in systems of moderate voltage—6,000 
to 10.000 ; beyond this the number of gaps required made the apparatus 
somewhat cumbersome, and it would probably be better to employ 
electrolytic or other forms of arrester. It was interesting to 
hear that in the author's experience it was not necessary to instal any 
form of protective device at the point of junction of cables and overhead 
lines, as this had always hitherto been regarded as advisable in order to 
protect the cable from atmospheric disturbances. With regard to tho 
method of protecting the apparatus in the station by placing extra 
insulation on 10 per cent. of the windings on the line side of the trans- 
formers, there did not appear to be any reason why a tixed percentage 
of the end turns should be reinforced in this way. This would appear 
to depend upon the voltage of the supply, as a transformer of com- 
paratively few turns would probably have the impact stress of a surge 
distributed over more of its windings, while one of many turns would only 
be stressed through a small percentage of its windings. One objection 
to this method of protection appeared to be that it protected the station 
but not the line, and, as a punctured insulator generally meant shutting 
down, it would seem advisable in cases where continuity of supply was 
im portant to instal some form of protection for the line as well. 
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MAIN LINE ELECTRIFICATION. 


Elsewhere 1n our present issue we give an abstract of à 
Paper read by Mr. A. H. ARMSTRONG before the Canadian 


Society of Civil Engineers on “ The Engineering Problem of 


Electrification.” Owing to his position with the General 
Electric Co. in the United States, Mr. Armstrong is well 
qualified to write on a subject of this kind. Briefly the 
Paper may be described as a severe indictment of the single- 
phase system, the expression of a strong opinion that the 
split-phase locomotive is inappropriate for main-line work- 
ing, and, as a consequence, the conclusion that high- 
tension continuous current is the only system worth con- 
sidering. A table is given of those railwavs in the United 


States and Canada which are still using single phase, or 


which started by using this system and have since dis- 
carded it. There is a further table of those railways which 
are using high-tension continuous current, but it is notice- 
able that most of these are merely using a pressure of 1,200 
volts. Those which are using 2,400 volts have either only 
started running quite recently or are stiil being equipped ; 
in fact, there seems to be only one line which is in actua 
operation on this latter svstem. 


The disadvantages of single-phase current are dealt with 


severely. "There is, first of all, the objection that the out put 
of a single-phase alternator for a given weight is less than 
it is In the case of three-phase alternators, and consequently 
for a given power the capital outlay is greater. Then the 
fact that a frequency of 25 or lower is desirable makes it 
impossible to combine a railway load with other loads <0 
effectively as is the case when the energy can be transmitted 
and then converted bv means of rotarv converters for use a* 


continuous current, unless, indeed, converters are used for 


single phase, which would mean a loss of one of its main 
advantages. When we come to the locomotive itself, the 
equipment is heavier and the torque is intermittent In 
character. Lastly, there is the difficulty that there may be 
considerable interference with existing telephone lines, 
considerably more indeed than with the use of continuous 
current. Mr. ARMSTRONG feels that these defects are shared 
almost as largely by the split-phase locomotive. 


After such a serious indictment—for apparently there are: 
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no compensating advantages—it is interesting to find in 
the discussion that ensued the opinion expressed by Mr. W. S, 
Murray that Mr. ARMsTRoNG’s Paper was the strongest 
card yet plaved in favour of single-phase traction! It will 
be remembered that Mr. Murray is the engineer of the New 
Haven Railroad, on which single-phase traction is used, and 
it is very noticeable that no dissatisfaction appears to be 
experienced on this line with the single-phase system. 
Moreover, Mr. G. GiBBS stated that the Pennsvlvania Rail- 
road, which 1s one of the first importance and of which he 
is the consulting engineer, was about to adopt single phase. 
We may turn to European progress for further confirmation, 
the equipment of the Lotschberg tunnel being the latest 
example. 

The feeling left upon one's mind after reading this Paper 

and the discussion is one of dissatisfaction. This, indeed, is 
often experienced in connection with American Papers, 
where the statement of the case for and against is by no 
means free from bias. Instances may, no doubt, be given 
where the single-phase system has been discarded, but 
were the conditions suitable in the first instance? In 
many cases we believe that the lines were short, and that 
the supply consisted partly of continuous current and 
partly of single phase. The motors had to be designed for 
both systems, and were consequently suitable for neither. 
Moreover, there is not much advantage in bringing forward 
instances of high-tension continuous-current working on 
short lines when main line electrification is the question 
under consideration. This system may be suitable for 
hght traffic and yet quite undesirable for traffic that is 
heavy. What we should like to see 1s a collection of com- 
parative results, when these ar? really available from practice, 
culled from different systems working under comparable 
conditions and put forward in a perfectly non-partisan spirit ; 
but until such data can be obtained there is little to be gained 
by comparisons which rest largely on hypothetical basis. 


REVIEWS. 


(Coples of the undermentioned works can be had from Tug Er.gcTRICIAN Offices, post 
free, on receipt of published price, d 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books. 


High and Low Tension Switchgear Design, By A. G. Collis. (Lon. 
don: Constable & Co.) Pp. xiv.+218. 10s. 6d. net. 


Switchgear and the Control of Electric Light and Power Cir- 
cuits. By the same author and publisher, Pp. 85. ls. net. 


The above two books are reviewed together. as the smaller 
volume consists chiefly of a condensed edition of the larger one. 
Dealing with the larger volume first, we would remark that, in 
our opinion, the primary test that should be applied to any 
book, no matter with what subject it may deal, is that of its 
quality as a work of literature. The application of this 
criterion to the work under review vields, however, a very poor 
result. It is full of errors of grammar, punctuation and misuse 
of words. Moreover, in a number of instances, the sentences 
are so carelessly written that they are mzde to convey a 
meaning the direct opposite to what is, presumably, intended. 
Now all this could, perhaps, be forgiven 1f the subject matter 
were good. Unfortunately, however. after careful study, we 
have to record an adverse judgment on this also, and the 
following will show upon what grounds we have based such 
conclusions. l 

The book is divided into two parts—viz., Alternatmg 
current Switchgear and Direct-current Switchgear—but this 
subdivision is not strictly adhered to throughout. In 
Chapter I. some three pages are devoted to an extract from a 
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report of H.M. Inspector of Factories dealing with switchgear” 
fatalities, and we first come to matters of design on pages 11 
and 12, where three diagrams are given of sub-station boards.. 
It is impossible to make head or tail of these figures. They 
are drawn in such a manner that one cannot trace out the 
connections nor understand what is meant. The conclusion 
we have arrived at as regards these three figures, and many 
others in the book, is that they have been traced from manu- 
facturers’ drawings by somebody who has not the remotest 
idea what thev mean, and the result is a ridiculous one. These 
remarks applv with redoubled force to the larger diagrams 
facing pages 27, 28. 29 and 30 (Figs. 7, 8, 9, 10 and 11). It is 
really an insult to the reader's intelligence to print these 
diagrams. A junior draughtsman in any drawing office who 
produced such drawings would be instantly dismissed ; they 
are full of absurd mistakes and cannot be taken seriously. 

On pages 16, 17. 18 and 19 the various constructions of 
moulded stone. reinforced concrete, iron panels, &c., are dealt 
with in a fairly satisfactory manner, although the remarks on 
the corrosion of the iron in reinforced concrete are somewhat 
muddled ; a little later the objections to the cast-iron pedestal 
type of switchgear are summed up. Figs. 5 and 6, showing 
cross-sections of panels, are better than the other illustrations. 
already referred to: but even these are far from clear, and it i$ 
impossible to sav what some of the items shown are intended 
to represent. The automatic opening of isolating switches 
is dealt with, but the author gives a wrong theoretical explana- 
tion of this phenomenon. 

Chapter II. opens with a discussion of oil switches, and the: 
author deals with a large variety of matters, such as internal 
and external reactance, surges and oscillations, &c.. A number 
of formule are given, but it is impossible to use or understand. 
them, as no explanation of them is included. It would appear 
that he has not thoroughly understood the various matters, 
and ni many instances simply a jumble of nonsense has resulted. 

As an instance of this we would give the following extract 
from Chapter HI.. page 85, and it must be remembered that no 
explanation of the meaning of the symbols is given :— 

Characteristics of Generators.—In high speed. turbo generator sets there 
is a difficulty in obtaining uniformity of characteristics, When such: 
machines are switched into parallel with other sets the trouble is accen- 
tuated. The introduction of variable frequencies in the E. M.F. wave 
still. further emphasizes the difficulty. When machines are paralleled 
their induced E.M.F.’s are opposed and if the capacities are similar the 
wattless components will be equal. If the phase angle of the induced 
E.M.F. of one set is in advance of the other, the induced voltage would 
be unaffected. The geometrical difference between the two E.M.F.’s 
sets up cross currents between machines ; these cross currents lag behind 
the induced. E.M.F., the angular difference being proportional to the 
phases of the E.M.F.'s and determined by the inductive reactance, which 
is in turn proportional] to the resistance and reactance. If this wattless 
component is in phase on one set and not on the other it becomes a plus 
quantity in the case of the former and minus in that of the latter. Thos 
we get a transfer of load with an affected * Power factor." | 

The general formulie for the induced E.M. F's of generators is 

El = 4kukj{ngl or. 
The author claims to have introduced a mysterious new 


dielectric, described as follows :— 

The chief feature of this new diclectric is that it can be graded so as to 
prevent any predetermined rise of current, with the same gradient for 
potential rises, and it is practically uninflammable. Thus, the are on 
rupture does not vaporise it, its specific gravity Is 0-70, viscosity un- 
changeable under 230°F., in comparison with boiling water under one 
atmosphere 212 F. 


Comment is needless. 
On page 39 appears the first valuable statement in the book— 


viz., that the oil switches connected to the bus bars in a centra! 
station should all be one size. Following this is the record of 
a numb'r of experiments undertaken by the author with the 
aid of the oscillograph, and which. it is claimed, prove theories 
quite opposite to those usually he'd. The reviewer, however. 
can find no justification for this claim. On page 49 it is stated 
that eddy currents in the iron frames of switches become 
troublesome “if frequencies be low.” The direct opposite is, 
of course, correct. On page 52 the author refers to dielectrics 
as follows :— 

Dielectrics consist of “ ions `“ (charged particles). which in turn embody 


* Atoms " or combination of atoms and of infinitely smaller cri 
. ` z 25 ‘ tee 
charged particles called “ Electrons.’ As ‘‘ Atoms ” contain Elec 
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-oil over the contacts ; so we presume the reader can make his 
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‘trons,” the former can assume aggregate negative charges, which are 


normally balanced by the positive charges: it follows that the addition 
or removal of one or the other charge leaves either a positive or anegative 
* Atom." 
We can only say that if the author knew what he meant by this 
statement he has effectively prevented anybody else knowing it. 
On page 53 the inaccurate statement 1s made that in an oil 
switch the arc should be formed near the head of the oil ; but 
on page 67 the opposite is recommended—viz.. a good head ot 


choice. 

Another example of the shpshod method in which the book 
is written is on page 83, where it is stated that a reverse 
alternating-current circuit-breaker operates on " reversal of 
energy or displacement between the current and E.M.F." 
The two diagrams on page 90 are wrong. as also are Figs. 42. 
52, 63. 71 and 72. Pages 111. 112, 113, 114 and 115 are 
occupied with a reprint of the connections of their wattmeters 
issued by a well-known firm of manufacturers. 

The volume concludes with a reprint (occupying 12 pages 
or one-eighteenth of the book) of the Board of Trade regula- 
tions. Proportionately to the price of the complete book, 
this reprint costs 7d., which is dear, seeing that the regulations 
can be purchased in pamphlet form for 2d. 
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VoLTace REGULATOR. 


As regards the smaller volume. as most of the padding which 
appears in the larger book has been removed, there is less to 
object to in it, but what there is contains many mistakes. 
There is really no excuse for the simple diagrams of accumu- 
lator boards on page 18 being given wrongly (the dvnamos in 
all three cases are shown short-circuited). The house lighting 
diagram on page 17 is quite wrong, and others of the diagrams 
(for example, 6, 7. 8, 10, 27 and 39) are care'esslv and inac- 
curately drawn. The climax, however, is reached in Fig. 11, 
which purports to be a d'agram of a Tirrill regulator. The 
diagram is in the highest degree ridiculous and absurd. and in 
order to show that we do not exaggerate we reproduce it above 
the actual size it is shown in the book. 

If this small book had been compt:ed with care and accuracy 
it would. we think, have been useful to a considerable number 
of readers who require the salent facts in a small compass. 
As neither of these precautions seem to have been adopted bv 
the author, we can only say that we cannot recommend the 
volume to our readers as a serious contribution to the literature 
of switchgear design. 


Telephone Erection and Maintenance: 'A Handbook for the 
Contractor and Wireman. By H. G. Wire. (London : ' S. 
Rentell & Co.) Pp. siii +129. I5. net. 

Containing such a great quantity of condensed. practical 
information as it does, this little book is exactly what ts wanted 
by the people for whom it has been written. namely. the wiring 
contractor and the wireman. It is a practical book for prac- 
tical men, written by a man who thoroughly knows his subject 
and who also knows what his readers require : further. it will 
be found equally interesting to the amateur and to the student. 

Mr. White has also seen that its value would be much enhanced 

bv plenty of illustrations and diagrams, which are especially 


| 
The progress of electrical science and industry might very 


necessary in a book of this class; we think, however, its size 
might with advantage have been made a little smaller so that 
it could have gone more easily into one’s pocket, thereby being 
available at anv time for information on any little trouble being 
met with when repairing or extending any system. Also a few 
blank pages ruled in squares would have been of value for 
making notes or diagrams. Doubtless there will be a second 
edition called for before long when Mr. White may possibly 
make these little alterations, more especially as he calls the 
attention of the reader to the great utility of making diagrams 
of every new apparatus, &c., encountered ; at the same time 
the index might be considerably enlarged. For quick reference 
a good index is indispensable, and this is essentially a book to 
which reference should and would be made frequently. 

The general arrangement is good ; the eight chapters starting 
with telephones for use on simple house bell circuits lead one 
on to the various types of battery ringing and magneto tele- 
phones, then on to intercommunication systems, including 
secret ones, and descriptions of suitable switchboards for such 
telephone systems as are likely to be met with by the wiring 
contractor. 

Plain practical descriptions of apparatus are given and the 
chapters are split up into sections with appropriate heading: 
the diagrams are clear, although we think it would be better 
if the hand combination set was outlined in all the diagrams in 
the way it isin Fig. 14. There are two good chapters on instru- 
ment erection and line construction, and testing and fault 
localising ; and this last chapter suitably terminates the book. 
for. as the author very rightly points out. its notes will be found 
much more usetul if the preceding chapters have been 
thoroughly assimilated. 

Uppenborn's Deutscher Kalender für Elektrotechniker. Elite 


by G. DETTMAR. (Munich: R. Oldenbourg.) M5. Vol. J., pp. xit. 
-r 648. Vol. IL, pp. vii.-- 347. 


well be gauged from year to year by the examination of suc- 
cessive editions of some first class representative of the genus 
vear book. Those who know it well (and they might be larger 
in numbers) will have no scruples in assigning Uppenborn 8 
place among this genus. This book is now in its 31st year. and. 
under the able editorship of Mr. Dettmar, it remains as useful 
as ever, 

In revising this edition for press it was found almost impos- 
sible to use the blue pencil to any great extent, while certain 
subjects, such as corona phenomena, the effe-t of self-induction 
and capacity on transmission lines, and the erection of high 
transmission svstems, were clamouring for treatment. The 
result has been an increase in the size of the new book. 

The arrangement of the Kalender is well known by now. but 
there is one point about which so far as we know has never 
been explained, ard that is, why the first volume is bound in 
leather and the second remains in paper covers. 
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OVERHEAD WIRE CONSTRUCTION FOR MEDIUM 
AND LOW PRESSURES.* 


BY A. P. TROTTER. 


The Board of Trade Regulations for medium and low pre pe 
= "olta 


overhead lines ave made for continuous-eurient supply at a y 
not greater than 650 from earth. which is intended to include the 
maximum drop on an overhead tramway feeder. and for alternating: 
current supply at a voltage not execeding 250 from earth. It has 
been assumed for many years that a fatal shock could not be cause 

by alternating current at 250 volts unless a large surface of pd 
could be touched, and it may still be held that the risk of a fata 
shock at 250 volts alternating is not great. But the wide use © 
electric lighting and power multiplies the chances, and four Ron 
accidents and one nearly fatal have resulted from touching broke 

wires at about 250 volts o1 less. that is to say, the wires of 400 or 4 


volt three-phase circuits. In three of the fatal accidents the qe s 
point was earthed and in the fourth no intentional earth ha as 


; it 
made on the system. It is. therefore, necessary that preca! 


a ie : 01777 pet Office Elec- 
* Abstract of a Paper read before the Institution of Post Office E 


trical Engineers. 
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K. honeve i, shall be taken to render harmless a broken conductor of an alter- 
ttle smaller nating-current overhead wire circuit. Minimum-current circuit- 
cket, therstey breakers cannot be relied upon. balanced protective devices would 
litle to be too expensive, and the only method seems to be the one suggested 
WS fh in a regulation which appears as No. 6 of the latest code of medium 
“been d a and low pressure overhead wire Regulations of the Board of Trade. 
EA Where one conductor of an overhead line is connected with earth 
i will be as the other conductor or conductors shall be arranged in such a manner 
atte may y thatin the event of breakage of an unearthed conductorit must fall on 
lly as hea the earthed conductor or on wires connected thereto. 
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^ Fic. 1.—Mr. HanonLp Gray's DESIGN AT ACCRINGTON FOR STREET 
k LicuTiNc. Oxe Live WIRE, ONE SWITCH WIRE AND Two NEUTRALS. 
^ 
' Hitherto no regulation had been made which was specially appli- 
cable to three-phase four-wire work. In 1910, or thereabouts, it was 
S suggested by Mr. Harold Gray. of Accrington. that the neutral wires 
4 of a continuous-current three-wire supply should be placed at a level 
higher than the positive and negative wires. and that they might 
j he used as guard wires. The arrangement has the advantage that 
n the cross wires form a deep pocket which is likely to catch a live wire. 
* The regulations have never called for more than two cross wires. 
These should be placed as far from the poles as can be conveniently 
reached from a ladde: placed against the pole, say 5 ft. If placed 
ee too near to the pole a wire might lie on the ground without touching 
an the cross wire, If placed too far, the wires. swaying in the wind. are 
a . 
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Fig. 2.—Mn. C. L. E. Stewart’s DESIGN AT RAWTENSTALL, 1913, ron 
Tramway POLES, WITH INSET SHOWING ALTERNATIVE METHOD WITH 
A J SPINDLE. 


liable to touch the cross wires. For tramway spans of 120 ft. it ig 
found that 6 or 8 in. is a suitable distance horizontally between two 


used. 


At Rawtenstall Mr. C. L. E. Stewart has applied this system to | able, will be accepted." 
street lighting circuits by continuous current at 230 volts to earth examples have been sanc 
on tramway routes. In his first design the outer neutral insulators three-phase four-wire wor 
were mounted on long spindles, and the cranking of the arm to avoid " gives a deep pocket. 


Fic. 5.—A THREE-pHASE Four-w 
live wires. but Mr. Harold Gray finds that in the case of a live wire | ADOPTED Bv Messrs. STRAIN & Ro 
and a switch wire. as shown in Fig. 1, a distance of 31 in. may be | ELECTRICAL. Power Co 
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this (Fig. 2) was suggested by Mr. A. J, Stubbs, of the Post Office, 
But at Rawtenstall the tramway poles are sometimes set back in 
cross streets to avoid obstruction of the pavements of the tramway 
thoroughfare. Here it is necessary to carry the lighting wires on the 
span wires. Fig. 3 shows the arrangement he has devised. The 
span wire is cut, and a double bar, 1} in. by 1 in., is inserted, CATE YING 
the neutral insulators. Experience has shown that with the condi- 
tions of Rawtenstall these insulators have been sufficient to give 
satisfactory results with 230 volts to earth, in spite of the absence of 
any dry shed. Fig. 4 shows a design which has been made by Mr. 


Fic. 3.—Mr. €. L. E. Sttwart’s Design AT RAWTENSTALL FOR 
SPAN WIRES, 


H. B. Harvey for street lighting, but which has not yet been cazried 
out. One of the upper wires is a neutral, which is of course earthed 
at the station, and the other, which is also earthed at the station and 
at intervals along the route, is an earth wire for earthing the brackets 
and tramway poles. The type of insulator is of interest, it is a shackle 
insulator of stock pattern, mounted on a bolt, and the lower wires 
are live wires. 
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Fig. 4.—Mn. H. B. Harvey's“ THREE-wIRE ” DESIGN. 


The Post Office requirements for guard wires, as settled with the 


Board of Trade in 1905, are well known to tramway engineers, and 
are intended for the protection of telegraph and telephone wires 
against trolley wires of at least No. 0 gauge, carrying heavy currents 
at 500 to 550 volts from earth. But at the end of the document as 
issued by the Post Office it is provided that ** other methods of guard- 
ing proposed by undertakers will be considered, and, if found suit- 
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are not provided in these and the following cases, public safety against | three-phase foür-wire design by Messrs. Herbert Lewis & Fletcher, 
broken wires being the object. In using the arrangement shown in | employing triangle guards and a split fourth wire acting as guard 


Fig. 5 at an angle pole care must be taken that the '' J ” spindle | wires, is shown in Fig. 7. An arm parallel with the line is used to - 
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Fic. 6.—THREE-PHASE FoUR-WIRE TRIANGLE GUARDING. CONSTRUCTED BY MR. E. M. HOLLINGSWORTH AT ST. HELENS. 
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shall pull away from the wires, if it faces the side pull it may twist | hold out the ends of the triangle wires. This is being used expert- 
round. This design is being adopted by Messrs Strain & Robertson, | mentally in South Wales. 

for the Clyde Valley Electrical Power Co. The triangular arrange- The designs which have been shown in the foregoing illustrations 
ment of the phase wires originated with - 
the idea that such a disposition ¿was 
necessary for the electrical balance of -4.2 e)- -- -- LL 
the circuit. This ie, however, of im- 
portance, if at all, only on ,very' long 
lines and for transmission of power at 
very high voltage. Some engineers 
prefer to place the wires in a vertical 
plane even if a neutral and a switch 
wirc for street lighting make a total of 
five wires. One reason is to avoid the 
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use of arms, and another is to enable 'ó 
gervice wires to be led off neatly from "C Puase 
the mains. The method shown in Fig. o 

y- 


5 cannot be applied. 

A form of cradle, used by the Clyde 
Valley Co., has suggested a modifica- 
tion which may be called a triangle 
guard. It may be applied to wires set 
in a,vertical plane in several ways. 
These triangles are of the nature of the 
cross wires. which have been described. 
rather than guard wires, but they may 
conveniently be called triangle guards. 
Fig. 6 shows a three-phase four-wire 
line constructed by Mr. E. M. Hollings- 
worth at St. Helens. The fourth wire 
is run at the bottom. The triangle wires 
are insulated from the cross arm for 
the purpose of carrying out the regu- ^ 
lation that a circuit shall be earthed 
at one point only. As there is no pull 
on the triangle wires it is rather difficult 
to make them straight and tidy. In 
order to tighten the triangle, the fourth 
wire might be held down as shown in 


m i SwircH WIRE_ 


———— ere 


“eR : Li NE EE. | 
Fig. S. A modification of the triangle l P. B 
guard is shown in Fig. 9. Ashort brac- E concen 
let is used at the top, and a cross arm VATION. 
of equal length is fastened to the fourth ELE 
wire. The guards become parallel and Scale. 


the clearance is the same for each Nse9630 1 2 3 4 5 FT. 


level. The guards would prevent the 


cross arms from twisting. This » | " 
method has not yet been tried. A Fic. 7.—Messrs. HERBERT Lewis & FLETCHER's THREE-PHASE, FOUR-WIRE DESIGN: 


WITH GUARD WIRES. 
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indicate that the time has come for some detailed requirements for 
guard wires; and to distinguish them from tramway guard wires 
the following conditions may be mentioned. The voltage to earth 
does not exceed 250. The current used for street lighting circuits 
does not as a rule exceed 20 amperes. This mav be taken as the 
maximum for the present, and the consideration whether larger cur- 
rents need to be provided for by other regulations may be postponed 
until occasion arises. "The latest code of Board of Trade overhead 
wire regulations for medium and low pressures fixes the minimum 
size of wires at No. 11} S.W.G., or 200 Ibs. per mile of copper wire. 
This is for mechanical purposes and is about the same gauge as the 
German minimum. 

With these conditions, the new proposals are that an earthed wire 
forming the neutral or intermediate conductor of a threc-wire system, 
or the fourth wire of a three-phase four-wire system may be used as 


Fie, 8.--Puorosaor ror TIGHTENING TRIANGLE GUARDS, 


a guard wire. Without going into details. this has been recognised 
by the introduction of the words * which is not connected with earth” 
in the following Regulation (No. 9) of the latest Board of Trade low 
pressure code. Where an overhead line crosses, or is in proximity to, 
any other wire or metal, precautions shall be taken by the under- 
takers against contact between a conductor, which is not connected 
with earth, and any other wire or metal by breakage or otherwise. 
The first requirement is that there shall be at least two guard wires. 
This has been a Post Oftice rule since 1905. But it does not follow 
that both of the wires need be neutral conductors. In Fig. 8 one of 
them is an earth wire, bonding all ironwork together and putting all 
the earth connections in parallel It has been suggested that one of 
the wires may be used as a switch wire for turning out part of the 
street lamps at à late hour, So long as the upper wires are not in- 
tended to serve as guard wires this is a convenient. arrangement. 
While all the lamps are alight both the guard wires would be neutral 
wires connected with carth at the works or sub-station, but. when 
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part of the lamps are switched off by disconnecting the return wire 
with earth " this wire becomes alive. The reduction of the vertical 
distance between the guard wires and the neutral wires to Sin. 
instead of the 2 ft. required in tramway work. and and overlap of 
tin. instead of 8, are valuable concessions which aie highly appreci- 
ated by those engineers who have heard of them, The design shown 
in Fig. 8 employs these dimensions, and a distance of at least 8 in. 
is maintained between the live wires. In triangular guarding and 
in Fig. 5 the clearance between the guard wires and the lowest phase 
Wire seems to be small, but it must be remembered that the guards 
are near the poles and the swing of a wire is very small there. Manu- 
facturers of underground cables have alw avs professed to be unable 


to provide an insulation adapted for a few volts. as in the case of a | 


negative return feedec of a tramway. But in overhead construction 


engineers can use insulators reasonably proportioned to their re- 
quirements. "The neutral wires being earthed at the works or at a 
sub-station will always be within a few volts of earth, depending on 
the drop along the ioute. and on any out-of-balance currents, The 
simplest shackle insulators should suffice. 


CORRESPONDENCE. 


THE AUDION-DETECTOR AND AMPLIFIER. 
TO THE EDITOR OF THE ELECTRICIAN, _ 


SIR: In your issue of November 21st you printed my 
Paper read before the November meeting of the Institute of 
Radio Engineers on the Audion-Detector and Amplifier, and 
in a later issue Prof. Floming’s letter objecting to statements I 
make therein. 

Prof. Fleming's letter goes on at length to recite a list of his 
early published descriptions of the valve effect of a vacuum tube 
containing hot and cold electrodes, originally observed by 
Edison, investigated and described by others, and including 
lis own original Papers of 1890, 1896 and, later, 1905, and 
complains that, from information he has received, he is fairly 
convinced that “the idea, &c., never entered my head until 
after I had become acquainted with his Paper on the subject, 
read to the Roval Society on February 9th, 1905.” If he will 
refer to my U.N. patent on the " Static Valve,” No. 823,402, 
he will find that I have there shown the valve employed as 
such, and as it really is, and have there given him and his 
Paper full credit for same. 

But if, in his search for fairness, Prof. Fleming had taken the 
trouble even to look at a copy of inv basic American patent 
on the audion. or hot gas detector, No. 979,275, which was 
issued. December 20th. 1910; he would have seen that this 
application was filed February 31d, 1905, or more than two 
months prior to the filing in this country of his application 
on the vacuum valve, and, moreover, that it was sigaed and 
witnessed as of November 4th, 1904, or twelve days prior to 
his English filing date. 

Claim 20, which ts typical of this basic patent, reads: “ An 
oscillation. responsive device, comprising a gaseous medium 
and means for heating said medium,” and obviously covers 
broadly the gas valve as well as the detector. 

As early as 1903 [Ð discovered. that a heated gas could be 
used as a sensitive detector for Hertzian oscillations. Prof. 
Fleming describes and later patents the vacuum valve as a 
rectifier of high-frequency currents and nothing else. Witness 
the title of his American Patent No. 803.684. “ Instrument 
for converting alternating electric currents into continuous 
currents.” He there explains: “This invention relates to 
new devices for converting alternating electric currents, and 
especially high-frequency currents or oscillations into con- 
tinuous electric currents, for. the purpose of making them 
detectable by and measurable with ordinary direct-current instru- 
ments such as a mirror qulvapometer, &eo? “It is of great. 
practical importance to be able to detect feeble electrical 
oscillations such as are employed in Hertzian wave telegraphy 
by an ordinary movable coil, or needle, galvanometer.” No 
detector for use in wireless telegraphy was here discovered, 
invented, described or existing. 

In view of his previous gracious acknowledgment of 
Kdison’s early discovery of 1X82. and his urgent plea for truth 
and fairness, we read with mingled sentiments Prof. Fleming's 
further statement in this now famous Patent: “Z have 
discovered that if two conductors are enclosed in a vessel in 
which a good vacuum is made, one being heated to a high 
temperature, the space between the hot and cold conductors 
possesses unilateral electric conductivity, and negative 

electricity can. pass from the hot conductor to the cold con- 
ductor, but not in the reverse direction.” If Fleming, and not 
Edison, had d scovered. Just. this, then and not otherwise, 
should this valve bear his name. With not one word of 
acknowledgment of Edison or other discoverers or investigators 
of the valve does this impartial writer enrich his patent. 
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His figure both in the American and German patents shows 
the cold member connected to the negative side of the only 
battery used. Try connecting an audion in that fashion, and 
observe its value as a wireless detector. No second battery or 
source of E.M.F. was ever shown by Fleming; nor does he 
make or describe in this patent, the plate as positive, or know 
of any advantage in so doing until after the issuance of certain 
of the audion patents. To one who studies the two sets of 
patents and the actual devices and circuits therein described 
there is no genuine similarity. 

Now as to the complaint of my “ unfairness " or “ lack of 
generosity " towards Prof. Fleming, I need onlv refer readers 
of his treatise on Electric Wave Telegraphy and Telephony to 
his remarks therein about the audion. Prof. Fleming has 
there and elsewhere himself been sufficiently generous to the 
“ valve," and unkind to the audion for all practical purposes. 
During the six vears that my basic audion patent was being 
fought through a bitterly contested interference. proceeding 
in the U.S. Patent Office, this matter of priority of my dates 
could not, of course, be divulged ; but Prof. Fleming has had 
ample time since 1910 to note and admit the incorreetness and 
unfairness of his published statements. He has also, I main- 
tain, had abundant opportunity to satisfy himself by a simple 
trial, as hundreds of other wireless experimenters have done, 
that the immense superiority in. sensitiveness of the audion 
over the valve means (as | pointed out in mv recent Paper) 
more than a mere difference of degree. between. these two 
detectors. One is a relay, an amplifier, a device which has 
been designated by eminent telephone engineers as one of the 
few genuinely novel inventions in that art; of the very 
greatest utility and value. The other is a rectifier, nothing 
more, not novel with Fleming, except as possibly as to use with 
high-frequency as distinguished from low-frequency currents ; 
and of really slight value or application. If these facts seem 
unkind they are none the less facts; and his letter makes 
necessary their emphasis. m passing, Prof. Fleming com- 
plains that I describe his invention as a ` valve tube—(a name 
by which it has never been known).” What then, T ask, is 
the translation of ©“ Ventilvohr " in his German patent ? 

I believe that all operators who have used both the Fleming 
valve and a good crystal detector will admit the general 
superiority of the latter; (and Prof. Fleming himself states in 
lis 1905 Paper: “This arrangement (valve) although not so 
sensitive as coherer or magnetic detector," &c.), whereas there 
are many hundreds of audions im use as wireless detectors, in 
this country at least, whose owners regard it as exceedingly ? 
all other forms of detectors in sensitiveness. It actually shows 
a sensitiveness of 1-5 to 3 times that of tlie electrolvtic detector. 
I insist that we should judge valve and audion by such 
standards rather than by catalogues or scientific periodicals. 

If my recent Paper on the Audion Amplifier does not con- 
vinee Prof. Fleming of this basic difference I despair that 
even the recent purchase of rights by the American Telephone 
& Telegraph Co. for purposes of a telephone relay, and notably 
for their coming Trans-Continental telephone service, will 
persuade him that the audion is truly a relay detector, an 
amplifier, and not a valve or rectifier. 

And thus despairing, I shall cease from all further discussion 
of this controversy. Let those who are in doubt try audion 
and valve, and themselves decide.— fam, &e., 

New York, Dec. 24. LEE DE FOREST. 
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We have submitted Dr. De Forests letter to Dr. Fleming. 

from whom we have received the followme reply :— 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig; By vour kind permission, | will reply as shortly as 
possible to Dr. De Forest's remarks on my objections to the 
statements in his Paper on the above appliance. Probably the 
best wav of meeting his contentions is to compare them with 
his own patent specifications. . 

In his U.S.A. specification 979.275, which he calls a ^ basic " 

atent, filed February 2, 1905, he shows four diagrams, 
intended. to represent so-called Oscillation Responsive Devices, 


in which there are two electrodes, the nature of them not stated, 
made hot by being immersed in a Bunsen gas flame. One 
electrode is shown connected to the earth and the other to a 
receiving antenna, and the two are connected by a telephone 
with a local battery in series. The patentee says (p. 1, line 79) 
that the influence of the oscillations upon the heated gas seems 
to break down or lower the insulating quality of the gap. so 
that the current of the local circuit may pass and produce a 
signal. In two other diagrams he shows two electrodes, nature 
not stated, said to be heated by a dynamo, though it is not clear 
through what circuit the current to do this flows, unless through 
the telephone; whilst in Fig. 6 these electrodes are shown 
enclosed in a receptacle, whether exhausted or not is not 
mentioned. Now he refers in his letter to you to Claim 20 
of this specification (in which there are 41 claims of every sort 
and kind) as follows: * An oscillation responsive device com- 
prising a gaseous medium and means for heating the said 
medium." 

Passing judgment on his own specification, Dr. De Forest 
savs that the above claim “ obviously covers broadly the gas 
valve as well as detector." 

| should like to ask, however, what independent authority 
has pronounced this patent. to be " basic," or the above vague 
claim to have the scope he asserts for 1t ? He has not pro- 
duced in his letter a shred of evidence to show that the arranze- 
ment in his Fig. 6 of this patent ever worked at all as an actual 
wave detector, or that, except in his own imagination, his 
Claim 20 covers an incandescent. lump having a metal plate 
sealed into the bulh, carried on an insulated terminal and used 
as a receiver in wireless telegraphy as described by me. 

Bearing in mind that my British specification for this last- 
named appliance was accepted September 21, 1903. and pub- 
lished shortly afterwards, it is interesting to note that ou 
December 9. 1905, when Dr. De Forest applied for his l N 
patent 823.402. he knew about my valve, and refers to It 
without any of that tone of depreciation he has since adopted. 
A month later, however, on January 18, 1906, when he applied 
for his patent 821,637, he verv ingeniously incorporates Just 
this identical apparatus as his Fig. 3, along with five other 
variants of one of the arrangements shown in his specification 
No. 979.275, but all now enclosed in bulbs and made to have 
a strony superficial resemblance to my glow-lamp detector. 

Again, in his specification 836.070, also applied for Janu- 
ary 18, 1906, he comes back again to this glow lamp detector. 
but used with a telephone and boosting battery as sma 
receiver Instead of a galvanometer, as shown by me. One 
" electrode " now becomes a carbon filament and the other 
a platinum plate. Following on this numerous patents were 
applied for by him, all involving very moderate variations of 
the wave detector described by me—viz., a glow lamp wit 
metal plate sealed into the bulb used as a receiver In wireless 
telegraphy. 

In No. 837,901, applied for February 14. 1906, he uses à 
lamp with carbon or metal filament. and a pool of mercury 1 è 
side pocket of the bulb as plate. In No. 841,386, applied for 
August 27, 1906, we find the first mention of the “ audion 
(see p. 3. line 23), with two metal plates sealed into the bulb of 
an incandescent lamp. 

The same modification appears in No. 841,387, applied for 


October 25, 1906. All through this busy vear 1906 Dr. 
De Forest, therefore, works diligently at the line of research 
opened by me in 1901. His two “electrodes” heated n à 


Bunsen flame are dropped, and in place of them we have an 
electric glow lamp with metal plate or plates sealed into the 
vacuous bulb taking their place. Nevertheless, great mM- 
genuity of language is brought to bear on the descriptions 1n 4 

cases as well as on the claims, to weld them together and refer 
all these subsequent modifications of my electric alow-lamp 
detector back to his " basic " patent No. 979,275, and enable 
a " basic difference ` to be established between his " audion 

and the form of glow lamp wireless telegraph detector described 
and patented bv me on November 16, 1904. Experiment 
made, in my laboratory have so far failed to make any 0 
the devices shown in this “basic” patent work as practies 


—— 


mil nit uU 


4 


* ifie, 

he ue 
ZU 
JEN 


D fü 


CGE. 


THE ELECTRICIAN, JANUARY 23, 1914. mE 661 _ 


NENNEN LER Mision Mets lE 
LONG BURNING FLAME ARC LAMPS. 


receivers in wireless telegraphy. The "basic" patent. 
however, shows no glow lamp, no incandescent filament. 
no exhausted glass bulb with metal plate sealed into it. 
which are characteristic features alike of my valve and his 
audion. Let those who care to pursue this subject follow its 
historical developments in the pages of Dr. De Forest's specifi- 
cation and in mine, carefully noting dates; and, however 
much he may now contend as to the great superiority of his | 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: We have read with interest and appreciation’ the 
editorial remarks in your last issue, pointing out the unassail- 
able superiority of flame are lamps for high candle-power light- 
ing. There is one detail, however, which perhaps you will 
allow us to correct. In vour article on p. 615 you say the 
practical value of the 120-150 hour magazine flame lamp has 
still to be proved, but. we should like to mention that a very 
large number of our " Metroflam " 120-150 hour non-interval 
magazine flame arc lamps have now been in use for consider- 


outcome, not so much of the inventions described in his basic l i : 

e, not ee ee | ably more than a year, and have given entire satisfaction. The 

patent as of the inspiration he drew from my Paper and } cy E NC E ; 
Sdbeaton atorho-hegitinind-uehdale-uf the "vear 1905 Xasgow Corporation alone has over 500 of these lamps in 

spe lon at the beg gor : he year 1905.— M : TOME n 

p use, and many other important lighting authorities have 

adopted them after extended trial.—We are, &c., 


final achievement, which is altogether outside the present issue, 
I have not the slightest doubt that unbiassed opinion will 
confirm my contention that his present. practical success is the 


lam, &c.. 
London. Jan. 3. J. A. FLEMING. 
| pp. JonNsoN & PuirLiPs (Lrp.) 
4 
Charlton, Jan. 20. Aubrey P. Popes 
SIMPLE TORQUEMETER. — — ni 
TO THE EDITOR OF THE ELECTRICIAN. COST OF ELECTRICAL COOKING AT ROMANO'S 
Sin: The article by Mr. H. H. Broughton in your Issue of RESTAURANT. 
Dec. 12th is very interesting in so far as it gives some valuable — 
data and details on torquemeters with elastic coupling between We are able to publish herewith some interesting figures showing 
driving and driven parts. the Sun it eee the clectric grills and cooking equipment 
z E Huc * Sf: > ? STT ` b 1 : . 

I am myself able to confirm the statements given as to the ed t Bu : $ Pad i I & Co. in the grill room 
usefulness of the apparatus for measuring moderate constant | he previcusly ena ak ae eae n) as compared with 
torques. The first apparatus of this kind constructed by me (Dhe-viewcof the ill rebrad A P | 

4 e: onn Dol NINE | grill reproduced below shows the compactnesa of 
originates from the beymning of the year 1900 and was first | the installation, a matter of importance, as the space available is 
used at the electrotechnical laboratory of the technical unt- | limited. There is also an absence of any unsightly features, auch as are 
versity. Karlsruhe, for the measurement of iron. losses. by | often noticeable when other forms of cooking are adopted. The 


rotating magnetisation and later 
for other purposes, ey.. copper 
lose; i armature conductors. 
The device for measuring the 
angle of twist was like Fig. 1 of 
Mr. Broughton's article, the only 
difference from the arrangement 
shown being a spring instead. of 
à torque strip. 

[n the apparatus described in 
Fig. | by Mr. Broughton, as in 
my firs tone, the only brush. has 
to be moved round till deflection 
is obtained on the galvanometer. 
and the angle through which 
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Insulation Insulation 


GENERAL View or ELECTRIC COOKING APPARATUS IN RoMANO'S Grint Room. 


Later I made | cooking units installed, together with the loading and range of 


the brush has been rotated is read on a scale. 
use of a scheme represented diagrammatically in the accom- person MO eno the following list ‘— Total kw. Switches. 
panying figure, by which the angle of twist is obtained Two grillers, cach loaded to 5 kw. in two 100 ...... 4 
directly from the deflection of the galvanometer. As seen E oe ae a 
from this figure the time during which the circuit is closed per Top R oe eha S enm ro NR i 
revolution, and consequently the deflection of the galvano- Hot cupboard, 1-5 kw., single heat eee jo. cou. 
meter, is directly proportional to the angle of twist of the Oven, 4-0 kw., three heats... 6o UPC xus 2 
spring.—1 am, &c., Plug for carver, 1-6 kw., combined switch plug. Fo ns l 

19-5 10 


Trondhjem, Norway, Jan. 12. O. S. BRAGSTAD. Total. apot Seine dde 
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Referring to the illustration, the oven is situated at the bottom 
right-hand corner with the hot cupboard next to it. The two 
grillers, one for fish and the other for meat, are on the level above 
this, with the bain marie between them; a hot closet runs along 
the top of the range. The controlling switches are seen on the 
extreme right of the range. Underneath each grill is a tray 
sloping inwards with a hole in the middle, into which the fat 
runs, and can be easily collected in a chamber below. As will be 
seen later, the collection of this fat is an important matter. The 
apparatus is in use daily (except Sundays) from about 10.30 a.m. till 
J p.m. It is then not required for an hour or so till cooking is com- 
menced for the evening meals at 4:30 p.m., after which it is in con- 
tinuous use until shortly after midnight. No trouble at all has been 
experienced with the installation, which has now been in use for over 
three months, and the chef in charge expresses himself as perfectly 
satisfied with its operation. The apparatus cooks everything required 
for the grill room with the exception of vezetables, which are brought 
down from the main kitchen of the restuarant. 

Turning now to costs, as compared with the previous installation, 
the following figures may be given as examples : 


IAS AND COKE. 


Fuel and gas for 55 days at 4s. per das........ isis. TT £l 0 0 
Deduct revenüe frón fal, Wes Wilicckiacdavadevsiadecacvdedes 0 0 0 
Total cost..... Sagat Ss TECTA RET er TTE aE EA tll 0 0 


ELECTRICITY. 
These figures were obtained during the first 55 days’ operation 
of the equipment, and include, all current used for testing the 
apparatus, giving demonstrations, &c. 


Current, 1,801 units at Id. per unit................. eee £7 15 1 

ELAT CRF HER PALISETO OT A AOLE D EN UEEEVEVA alae tons E 2:14 :8 

Metet TON bessser mersini T TET. 0 4 4 

£10 I1 4 

Deduct revenue from fat, 6 lbs. per day at Sd. per Ib...... pet, JO 
Total revenue. ......... TRITT ——Ü nw cH 


Or comparing costs of a year's working on this basis :-— 
*— Cost of gas and coke equipment per year... £73 0 0 


Revenue from electric cooking per vear...,....... Pur DEVE C vera 28 
Annual saving by using electric cooking — ......... eese £0 3S 0 


It must also be noted that 40 to 50 per cent. more work is carried 
out with the electrie grill, às compared with the old coke and gas 
arrangements, so that the saving will be considerably higher than is 
here represented. These advantages do not take account of the 
aaving of labour, of meat, and of floor space, and a greatly increased 
output and catering capacity (approximately 40 to 50 per cent). 
Moreover, the attraction of the public to a restuarant that specialises 
in absolutely hygenic and perfect. cooking. and a quick service so 
obtained by electrical methods, must result in increased popularity 
and financial success, 
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A LANTERNS FOR HALF-WATT LAMPS. 


The accompanying illustrations show a new lantern whieh has 
been specially designed by Messrs. Siemens Brothers Dynamo Works 
far uve with " Wotan " high candle-power half-watt lamps. It has 
been found necessary. owing to the amount of heat generated at the 
neck of the lamp, to produce fittings with a special scheme of ventila- 
tion, so that the lighting units shall Le kept as cool as possible. By 
this means the life of the lamp is, we understand, increased to a 
considerable extent. and, therefore. there should be an exceptional 
demand for this particular type of fitting. In addition to the special 
ventilating arrangements, the globe is opalescent, thus satisfactorily 
screening the extraordinary high intrinsic b.illianev of the filament. 

Fig. 1 shows precisely the construction of the lantern, and it will 
be observed that the goliath Edison screw holder is fastened to a 
carrier which is mounted to a slide, thus allowing a certain degree of 
regulation for the position of the lamp in the globe of the lantern. 
The lantern itself is provided with an insulated shackle suspension, 
which, itis claimed, renders it suitable for use under all conditions of 
weather. The fittings will be manufactured in three sizes—the first 
suitable for 600 c.p. and 1,000 c.p. half-watt lamps, This is 14} in. 
diameter by 24 in. long. The second is suitable for 1,000 c.p. and 
2,000 c.p. half-watt lamps, and is 18in. diameter by 28 in. long. 
The third is designed for use with 3,000 c.p. lamps, and will be 


224 in. by 30 in. long. An actual test of these fittings has proved 
that the ventilation is exceptionally efficient, and that the external 
In cases where it is necessary 


heating effect is practically negligible. 


Adjustable 
Lamb Carrier —_ 


Bronze Catch 
Shown open 4j 


While 
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Warr LANTERN. 


to use some additional protection a wire ‘guard is obtainable which 
will satisfactorily cover the globe. 


TESTING THE SLUDGING OF OIL. 


One of the tests which is applied to oil is to pass ozonised air 
through it. and to note whether any deposit is formed, Our illus- 
tration shows an interesting example of the application of a domestic 
vacuum cleaner to this purpose. The ozoniver is scen on the right- 
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View oF APPARATUS EMPLOYED IN TEsTiNG SLUDGING OF O:L. 


hand side, the ozoze from which passes down into the oil receptacle. 
which is «cen standing over the bunsen burner, while to the left i5 
seen a "* Nilfisk" vacuum cleaner, which is used to give the necessary 
suction. This areengemeat was used in the laboratorics at Faraday 
House. 
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"COMBINED INTERESTS SHOULD OUT- 
WEIGH SECTIONAL DIFFERENCES." 


There was a time when the electrical industry and all its 
members were regarded as a conglomeration of individuals, 
with neither body to be kicked nor soul to be damned. That 
condition was characteristic of the state of flux in which any 


new industrial and commercial interest finds itself, and from | 


which it must emerge by a process of evolution if the forces 
of progress are at work within it. Since the manufacturers 
of generating plant and machinery and of those products 
which are necessary to the distribution of electrical energy 
have agreed to sink many of their old differences an im- 
proved tone has been apparent in the industry. At first 
we suspected the genuineness of this change and attributed 
It to the novelty excited by the unusual situation of com- 
peting manufacturers in consultation round one table upon 
matters of common yet vital interest to themselves and 
the industry of which they form an important part. If 
such element of novelty ever existed it has already worn off. 
During the past 12 mnionths— since. the last B.E. A.M.A. 
dinner—abundant evidences have arisen that that body is 
not only sincere but is also in deadly earnest. We will not 
recount instances in. which the re-modelled manufacturers 
assoclafion has found its attempts at removing a few of 
the many ancient evils which have afflicted the electrical 
industry for years past abortive. It is the less necessary 
for us to cite any one case because the whole matter is 
fresh in the minds of every commercial man in the industry 
at the present moment. Indecd, the third annual dinner 
of the B.E.A.M.A. could not have been fixed at a more 


opportune time, to coincide with passing events. Now, 
setting aside any feeling of bitterness on the part of the 
allied manufacturers and the great buying and trading 
interest with which they deal, attention shou'd be centred 
upon a few words in Mr. A. BRUCE ANDERSON’s trenchant 
speech. He pointed out that differences in any industry 
are attributable to the lack of cohesion among those having 
cognate interests and to the tendency for indiv.duals to take 
into their own hands matters which’ reqüire collective 
deliberation and a weighed judgment. Mr. ANDERSON 
appealed to those who had the welfare of the industry at 
heart to help the manufacturers in the difficult position in 
which they found themselves when confronted with certain 
individual buyers who persisted in acting against the 
majority of buyers in the same class as themselves and with 
similar interests in view. To put the matter, as Mr. ANDER- 
son did, into a nutshell, “ combincd interests should out- 
weigh sectional differences." Disregarding for the moment 
the pseudo-political atmosphere of the B.E.A.M.A. dinner 
on Wednesday evening, and also the nausea which many 
individuals in the industry feel at all thought of co-opera- 
tion among the manufacturers, we have in these words the 
text of a sermon which should be preached up and down 
the industry exhorting all contentious parties to agreement. 
We commend the text to those manufacturers who hold 
aloof from the Association and to those buyers who cling 
tenaciously to that individuality of purchasing power which 
they believe to be their right, even to those who go abroad 
in support of that right. As to the political and economic 
aspects of the question introduced by no less brilliant an ex- 
ponent than Mr. F. E. Situ, K.C., M.P., at the dinner, 
we are in entire agreement that matters of vital concern to 
the life of a countrv, its industries and manufactures should 
be above the realm of party politics. The problem of 
British tariffs has often. been discussed, but its solution 
will probably not be found until it is either forecd upon the 
country bv a party strong enough to do so or becomes an 
economic necessity. We prefer to leave it where Mr. F. E. 
SMITH left it, in the immediate background, and tirn for 
comfort. to the advice given by Lord GEORGE HAMILTON to 
the buving sections of the industry, namely, to purchase on 
quality and not on price, and, things being equal as between 
British and foreign tenderers, to place the order at home. 
More than this, it does not seem possible to do at the 
moment. Of course, to sink all differences is the matter 
of paramount importance when the placing of contracts is 


under consideration. One does not like to feel that the 
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foreign manufacturer is used as the whip with which to 
scourge the back of the home producer; that his presence 
in the tenders list is taken advantage of because the buyer 
is piqued at the concerted action of native manufac- 
turers or with some item in their policy with which he 
disagrees. There may come a time when such a buyer, in 
some difficulty or other, will need to turn to the home manu- 
facturer. As Mr. ANDERSON remarked, that may happen 
to anyone, and it should be reckoned as an immediate prob- 
ability rather than a remote possibility. We hope that 
the proselytising of the B.E.A.M.A. will be productive of 
the result which it is aimed at achieving. If sectional 
differences are referred to the cool consideration of repre- 
sentatives capable of dealing with them, if manufacturer 
and buver ean be induced to see that their interests are 
identical and that the two make for industria] and Imperial 
progress, the electrical industry will enter upon a new phase 
in its annals. After all a united industry is something 
worth working for. 


CURRENT TRADE LITERATURE. 


[Special reference is made to a number of new lists in the Art Supplement 
pages of this Section. 

PAUL 8 INSTRUMENTS. —We have received from Mr. Robert W. Paul 
an advance copy of five sections of his new catalogue on electrical 
instruments. These sections deal respectively with resistances, 
rheostats, unipivot instruments for direct and alternating-current 
work, continuous-current laboratory apparatus, alternating-current 
measurements and high-frequency measurements. A special 
feature of the catalogue is the large amount of information given 
about each instrument as well as the large amount of additional 
data on testing. which ought to be in every text-book and often is 
not. We understand that Mr. Paul proposes to issue the catalogue 
in sections, and subsequently as a whole. thus making a book of 
550 pages which will cover a complete range of standard. portable 
and laboratory instruments. In each of the sections we have so far 
received the price list is given as a coloured inset. and the first figure 
of the list number and page number are identical. The complete 
catalogue will contain over 2.000 entries and about 800 illustrations 
and diagrams, most of which have been specially engraved for this 
edition. 


BUSINESS NOTICES. 


Messrs. W. T. Glover & Co., Trafford Park. Manchester, announce 
that their Newcastle address henceforward will be 20, Westgate- 
road, where stocks of rubber-insulated wires. cables and flexibles 
will be kept. Telegraphic address: *“ Cables Neweastle-on-T yne." 
Telephone No. 878 Cit y. 

The telephone number of W. T. Henley’s Telegraph Works Co. is 
now 4560 London Wall, 7 lines. 


Patent Development.—The proprietor of patent No. 1.087/1910, 
for '' Automatic Electric Regulators,” desires to enter into arrange- 
ments for the exploitation of the invention. Further particulars 
from Mr. Hy. Skerrett, Chartered Patent Agent, 24, Temple-row, 
Birmingham. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


‘The accounts of Prested Miner's Gas Indicating Lamp Co. (Ltd.) 
show liabilities £2,347, against assets £1,779, and a deficiency of 
£18,896 with regard to contributories. iste Ge ; p 

The company was formed in Jan., 1503, to acquire four patents for n 
miner’s electric lamp, which Mr. H. G. Prested (the inventor) claimed was 
capable of detecting and indicating the presence of gas in coal mines, 
The purchase price was £7,600 in shares. Altogether four prospectuses 
were issued, and the total capital allotted was £18,725, being 16,500 
ordinary and 2,225 preference shares. On Oct. 17, 1911, Mr. A. W. Byrne 
was appointed receiver on behalf of the debenture holuers, and has since 
carried on the business. The failure is attributed by the directors to the 
miner's lamp being too ex pensive to be commercially profitable, 


Claims against J. G. Maxwell Hilton. electrical engincer, 103, 
Exchange-buildings. Birmingham. are to be sent by Feb. 4 to Mr. 
A. S. Cully, 191, Corporation-street, Birmingham. 

An order for the winding up of the Grindell-Matthews Wireless 
Telephone Synd. (Ltd.) was made in the High Court on Jan. 13. 
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EXTENSIONS. 


Bradford.— The Corporation are recommended to purchase, at a 
cost of about £10,000, a 5,000 kw. steam turbo-generator from a Berlin 
firm. x 

It is stated that the Electricity Committee, after paying a visit to 
Berlin, have decided to recommend the acceptance of the German tender. 
All the leading British firms competed for the order, some at exceptionally 
low prices. The decision is understood to be influenced partly by a 
guarantee by the German firm and partly by prejudice existing against 
members of the British & Allied Electrical Manufacturer's Association on 
account of their conditions of contract for municipal work. 

Gravesend.- -The Council have applied for sanction to a loan of 
£13,500 for extensions of the electricity works. including a 1,000 kw. 
steam turbine, condenser, pumps, &c., and high-tension mains to 
Rosherville. 


Hackney (London).—The Council are asked to sanction an addi- 
tional expenditure of £2,568 in respect of the extensions of the dis- 
tributing system. A Cowan Still pressure testing set is to be pur- 
chased at £136. 11s. 6d. 


Manchester.— At a town's meeting last week the Corporation Bill, 
which authorises the purchase of the undertaking of the Trafford 
Power & Light Co.'s undertaking and confers additional tramway 
powers, &c., was approved. 


Municipal Loans.—The under-mentioned particulars of the periods 
recently allowed bv the L.G. Board for the repayment of loans for 
extensions of electricity generating plant will be interesting :— 

At Bedford the following periods were granted : Buildings, 30 years: 
generating plant (turbo-alternator with foundations and connections), 
47 years; switchgear, 17 years; boiler, 15 years; coal handling plant, 
15 years; air filtration plant for turbo-alternator, 15 years; water 
recorders, 15 years; travelling crane, 15 ycars; transformers, 15 years. 

At Loughborough the periods granted were : New buildings (£1,700). 
30 years; new plant (£9.300), 16 years; excess expenditure on mains, 
services and meters (£672), 17 years; prospective expenditure on mains 
(£1,200), 22 years; and prospective expenditure on services (£700), 15 
years. 

Stepney and Bermondsey (London) Borough Councils are recummended 
to approve the resolutions passed at the recent conference of London 
municipal authorities owning electricity undertakings, protesting against 
the action of the L.C.C. in, first altering the maximum periods for the repay 
ment of loans for electrical plant, and later, in attempting to alter the 
periods of existing loans without consulting the borough councils 
concerned. 


Rhyl.—The Council recently approved the plans of the electrical 
engineer for extensions of the electricity works at a cost of £3,900, 
including an additional Diesel engine set. i 


Southampton.—Sanction has been received from the L.G. Board 
to the borrowing of £6.090 for services and £11,350 for mains. 

The Council have also obtained an order permitting the supply of 
energy to Chilworth. Eastleigh and Bishopstoke Council have intimates 
that they cannot sece their way to entertain the Corporation's proposals 
to supply energy in the urban district. 

The Town Clerk has been authorised to take the necessary steps for 
obtaining a provisional order for the parish of Bitterne. 

In regard to the tenders recently received for a steam turbo- 
alternator (a list of which is set out on another page), the borough 
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electrical engiucer (Mr. H. F. Street) reported that the Brush 


offer was a good one and so was that by the B.T.-H. Co. : 

In both cases the turbine and the alternator would be made in Eng 
land, which he thought was a great consideration. The latter was the 
shortest machine offered: the turbine was of the Curtis type. and though 
it did not exactly conform to specitication, it bore such a good reputation 
that he should hesitate to advise them to bar it for that reason. The 
last one they installed was made by the Electric Construction Co.. but 
the lowest difer of that Co. in any combination stood at £4,650. They 
had to consider offers ranging from £3,083 and £4,084, a difference 
£191, and of those his first choice was the offer of the B.T.-H. Co. at 
t4084. He should, however, like the opportunity of investigating b 
machines now being made by Fraser & Chalmers, by the Brush Com pan? 
and the B.T.-H. Co. ` f ; 

The Electricity Committee have authorised Mr. Street to visit tho 
above works and report on the most favourable tender at the next meot- 
ing of the committee. 


Southwark.—The L.C.C. has sanctioned the borrowing of £29,334 
for extensions of the electricity undertaking. ae 
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British Electrical and Allied Manufacturers’ Association.—At the 
Council meeting of the Association on the 15th inst. the following 
firms were elected members of the Association: Messrs. Bray, 
Markham & Reiss. Messrs. W. T. Glover & Co. and Messrs. Siemens 


Bros. & Co. 
Bromley.—The Council have adopted the Establishments Com- 
mittee's proposal to instal the Gamewell fire alarm system on the 


borough. 

Chesterfleld.—The salary of the borough electrical engineer and 
tramways manager, Mr. R. L. Acland, has been increased to £500 
per annum (£350 as borough electrical engineer and £150 as tramways 
manager). . 

Cromer.—The formal transfer of the Council’s electricity supply 
undertaking to Edmundson’s Electricity Corpn. will take place on 
March 25 next. p ] 


Deal.—The Council decided last week to oppose the local gas 
company's Bill for powers to generate and supply electricity 


Delabole (Cornwall).—The official inauguration of electricity supply 
took place on the 14th inst. 

The ceremony of switching on the current was performed by Mrs. 
Maurice Wells, of Launceston. The contractors for the erection of the 


plant were Messrs. W. G. Heath & Co. 


Edinburgh.—Last week the Corporation decided to proceed with 
their application for a provisional electric lighting order for the 
parishes of Cramond, Corstorphine, Colinton, Liberton and Newton, 
in the county of Midlothian, and the draft of the proposed order was 


approved. 
Mr. STEVENSON moved the approval of clause 10 empowering the Cor- 


poration to increase the maximum of the reserve fund of the undertaking. 
At present the statutory maximum is 10 per cent. of the aggregate capital 
expenditure on the undertaking, and it is proposed to empower the Cor- 
poration to increase the maximum to 15 per cent. of the aggregate capital 
expenditure, provided that the payments into the fund in excess of the 
present maximum shall not in any onc year exceed 4 per cent. of the 
aggregate capital. He explained that the committce made that applica- 
tion as prudent busincss men, in view of the heavy capital expenditure 
that they would have to incur during the next few years. Owing to the 
increasing demand for electrical energy for lighting and power it would be 
necessary for them to start this year and erect a new generating station in 
order to cope with the demand. Their experts told them that the 
machinery they had at present could only supply the demand for prob- 
ably two years to come, and they told them the right way was to erect 
a new generating station near the sca (where they would get as much 
water as they wished at any time) and ncar thc railway. where they 
would have plenty of accommodation for their sidings, where they could 
generate their current on the alternating principle at the main station 
and transmit it to sub-stations for transformation into direct current. 
The cost of plant, machinery and mains for that purpose would be not 
less than £90,000; and when they added to that the cost of the land and 
huildings the cost would be over £100,000. They would, therefore, see 
that for the next three or four years they would have to incur an ex- 
penditure of not less than £100,000 before they got a penny baek. It 
also meant that they were loading the revenue with e new item of no less 
than £7,000 & year, on which it would be necessary to pay interest and 
contribution to the sinking fund. "That could only be met in two ways. 
First, by increasing the charges for electric light, but he was sure that 
would never be thought of by any business community. The second 
plan, which was the only plan open to them. was to take the deficit which 
would undou btedly occur during the next three or four years from the re. 
serve fund, which now stood at 10 per cent, of the gross capitalex penditure, 
They felt it would be a very unwise thing to allow the reserve fund to go 
below the 10 per cent., and as business men they should prepare for emer- 
gencies by setting something extra aside. 

In the discussion which ensued, Treasurer MacLeop said no one wished 
to imperil the electric light undertaking, but surely Mr. Stevenson was 
laying down a most extraordinary doctrine when he told them, or indi- 
cated, that he was going to estimate for a deticiency on the footing that 
It would come out of the reserve fund. It had been boasted that their 
electric lighting undertaking was on the soundest basis. Their reserve 
fund was full; the whole money necessary had been provided ; they had 
reduced the period of redemption from 30 to 25, and they had reduced 
their capital indebtedness to the extent of £500,000. Had Mr. Stevenson 
any terror of anything happening in connection with the electric light 
undertaking ? Capital expenditure was to be incurred, and no doubt 
very properly incurred, and for some vears the expenditure would not be 
ative: and that was a dodge to get overit. Surely they could ask 

1e electric light undertaking to bear its own expenditure. They could 
i allow the committee to propose the doctrine to them that they were 
cheerfully cach year to look forward to putting their hands into their 
aut fund and taking out a sum to make up a de iciency. That was 
Ue EL finance, Were they to lay it down that for the next few years 

e Electric Lighting Committee were to put their hands violently into a 
reserve fund to make up a deficiency which they knew would take place ? 
He asked the Council not to take that first step in the wrong direction. 


pany for the supply of electvicitv in this town. 
necr for the scheme (Mr. Hope Johnston) estimates the amount of 


capital necessary as £12,000, 
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The reserve fund was there to meet some happenings of Providence which 
even the skill of the Electric Light Committee could not foresee. He 
asked the Town Clerk if the Electric Light Committee were legally 
entitled to prepare their estimates on the footing of a deficiency. 

The Town CLERK replied that neither the Corporation nor its com. 
mittees (including the Electric Light Committee) could estimate deli. 
berately for a deficiency. They must estimate for as much as would 
bring in the sum they were going to spend. 

Finally, it was agreed to adjourn the debate until next meeting. 

Esher and Dittons.—The suryevor of the Urban Council has re. 
ported on the terms quoted by the local Gas and the Electric Light 
Companies for public lighting. 

For a three years contract the Gas Company's terms amounted to 
£1,121. 12s. 6d., being the terms of the present contract. The Electric 
Light Company's tender which included repayment of load for cost of 
installation, was £625. 5s., but the latter estimate was only 183 lampe, 
whereas the Gas Com pany’s estimate was for the whole of the lamps—416. 
On a 10 years’ contract the figures would be: Gas Company's £1,331. 4s.. 
Electric Light Company £1,560. 

Inverurie.—The Council have unanimously agreed to approach the 
directors of the Great North of Scotland Railway Co. in order to 
ascertain if they would consider the practicability of supplying the 
burgh with electric current from their plant. 


Loughborough.—The Board of Trade have approved of the pro- 
posed change of"the system of electricity supply, subject to the 


existing regulations for securing the safety of the public and for en- 
suring a proper and sufficient supply of energy. and also subject to 
further regulations made by the Board with respect to the supply at 


extra-high-pressure. 


The Board have approved, with the concurrence of the Postmaster- 
General, of the connection by the undertakers of certain parts of their 


electrical circuits with earth. 


The L.G. Board have also sanctioned the borrowing of £11,000 for 


buildings and additional plant and £3,000 for mains and services. The 


periods allowed for repayment are given on p. 664. "The Board sanc- 


tioned the whole of the loan asked for. except for a reduction to which 


the Council agreed in respect of free wiring. 
are slightly better than those estimated by the Electricity Committee, 
with the result that the sinking fund payments worked out at £630. 17s, 10d, 


or £22 less than was estimated 


The periods for repayment 


Swansea.—-The maximum load on the electricity works occurred 


on Dec. 23 and amounted to 1.675 kw. 


The Council are recommended to give Nobel's Ex plosives Co. a standby 


supply of energy, subject to such supply not exceeding 50 kw. at any 
time, on the following terms: the company to pay £10 a year whether 
thev utilise the power or not, and to pav an additional £10 if at any time 
during one year they utilise such standby, plus the usual charges for the 
supply ; the arrangement to be in force for 12 months certain. 


Teignmouth.—The Povey Tracey Light & Power Co. is in nego- 


tiation with the Council for the supply of electricity in Teignmouth 
and Shaldon. 


Fivemiletown (Ireland). - Efforts are being made to form a com- 
The electrical engi- 


Suction gas plant will be employed. 


Troon.-— Formal notice of opposition to the application of Kil- 


marnock Corporation for a provisional electric lighting order for this 


district has been given in order to obtain better terms as to price of 
electric current, &c. 

Walsall.—At the last meeting of the Corporation the Electricity 
Committee reported that thev were convinced that at the existing 
station, with the present plant. electricity could never be generated 
at a satisfactorv cost. 

Having regard to this fact and to the rapidly growing demand for 
electrical energy, the best policy would be to proceed with all possible 
expedition to the erection of a new station with the most up-to-date 
plant and with proper railway and canal facilities, 

The Committee recommended the purchase of a site at a cost of £850, 
but said it would be premature at present to decide the question as to 
whether the existing d.c. plant should be scrapped immediately the new 
station was ready, or whether, having regard to the outstanding debt on 
that portion of the undertaking, it should be retained in operation until 
a sufficient reserve could be accumulated to write off the outstanding 
capital. 

Councillor SLATER said they could not hope to develop the concern on 
the present site because there were many difficulties they could not get 
rid of. The site proposed they thought was the best one. There was an 
alternative to moving gradually, and that was by scrapping the present 
station and moving bodily at once. It was a question which would 
de pend upon the view taken by the L.G. Board, and the Committee were 
beginning to think of putting the casc to the Board of moving the whole 
plant earlier than anticipated. 

Worcester.—The new turbo-generator was started on the 15th 
inst. by the Mavoress, Mrs, Leicester, 
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Yorkshire Eleciric Power Bill.—Several local authorities in York- 
shire have deposited notices of opposition to the Yorkshire Electric 
Power Bill including the Corporations of Halifax. Huddersfield. 
Ossett, Morley, Keighley. Leeds, Doncaster. ShefEeld and Rother- 
ham; the Urban Councils of Horbury, Nlaithwaite. Southow ram, 
Oxenhope, Haworth and Cudworth, &e. | 

Barnsley Corporation, who have also decided to oppose the. Bill. have 
appointed the mayor (Councillor G. England), Ald. Ralev and the Town 
Clerk to attend any conference called by the Hudderstield Corporation 
to formulate a scheme of joint opposition. 


LIGHTING NOTES. 


Bexley.—Thke Council have approved the proposed scheme of street 
lighting by 100 80 c.p. and 40 c.p. metal filament lamps. but the 
surveyor has been empowered to arrange for such variations of the 
scheme as he considered desirable. 


Carlisle.—Last week the Gas Committee's proposal that the Gas 
or Electricity Committee when requested to quote terms for street 
lighting should confer with each other in order to prevent unneces- 
sary cutting of prices was approved bv the Council. 

Mr. GiBBING8, chairman of the Electricity Committee, who moved the 
rejection of the proposal, said that the prices were already fixed, and he 
argued that the era of gas was passing away, and the era of electric 
lighting was advancing. 

Fulham (London).—In order to improve the lighting of High- 
street, the Electricity Committee has instructed the electrical engi- 
neer (Mr. A. J. Fuller) to substitute 100 c.p. lamps for the existing 
50 c.p. lamps throughout the thoroughfare from Fulham-road to 
Putney- Bridge. 

Hitchin.—The Council have decided to adopt electric lighting at 
the fire station. 

Leicester.—The Watch Committee. which is considering the ques- 
tion of improving the public lighting. has decided to make an exprei- 
ment to test the respective illuminating power of electricity and gas. 

The Electricity Department hes been asked to light one street, and the 
gas department another street of a similar type. The Wateh Committee 
will be the arbiters of the respective merits of both illuminauts, 

Library Lighting. ‘Tottenham Council are recommended to adopt 
electric lighting in the central library at a cost of £104, 

Yarmouth.. At the meeting of the Corporation last week it was 
reported by the Electrical Engineer that he could not at present 
substitute electricity for gas for publie lighting in Gorleston, but the 
work would be put in hand as soon as practicable, 


POWER AND HEATING NOTES. 


Electric Heating.— Swansea Education Committee have instructed 
the borough electrical engineer (Mr. C. A. L. Prusmann) to adopt 
electric heating at the isolation wards at the Training College. 


Electric Power for Wood Sawing.—Wandsworth (London) Guar- 
dians are recommended by their Workhouse Committee to put in an 
electric motor and to adopt electric in lieu of hand-sawing. The 
estimated cost is from £49 to £45. apart from cable. l 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 


Aberdeen.—A sub-committee of the Tramways Committee recom- 
mend the purchase of the old barracks in King-street to serve as a 
tramcar depot. The estimated cost is over £8.600, 

The Electricity Committee recommend that the agreement with the 
Aberdeen Suburban Tramways Co. be renewed for a further period of five 
years, the price of electricity to be 13d. in place of 13d. per unit. 

Bermondsey (London).—Jn regard to the proposal of the London 
Count y Council to effect widenings at a cost of £6.400 in connection 
with the electrification of the Southwark Park-road tramways, the 
General Purposes Committee, being of opinion that a double line is 
essential. instructed the surveyor to prepare plans showing the 
necessary widenings. which he estimates to cost £29,000. These 
plans are to be forwarded to the County Council. with a request that 
immediate steps be taken for the electrification of the tramway. and 
for a double line to be laid throughout the route. 

Birmingham.— The Tramways Committee have decided to make 
an experiment on through " reserved " cars from the centre of the 
city to the suburbs. 

The route selected for the experiment is the Aleester Lanes End line, 
and between 5 p.m. and 9 p.m. no penny stage passengers are to be eerried 
on that route. The cars start from Hill-street, and only Moseley. and 
King’s Heath passengers will be taken at 13d. and 2d. fares, but if there is 
room after the penny stage has been completed then the conductors will 
have power to admit other passengers, 


Birmingham.—At the town’s meeting last week the Corporation 
Bill for additional tramway powers, &c., was approved. 


Hastings.—-Satisfactory trial runs were made on Thursday last 
with one of the petrol-electric tramcars which it is proposed to sub. 
stitute for the Dolter surface contact svstem on the Hastings front, 
Major Pringle attended on behalf of the Board of Trade. 


Huddersfleld.—The formal opening of the tramway extension from 
Birchencliffe to Elland took place on the 14th inst., when Ald. Aston 
(chairman of the Tramways Committee) switched on the electric 
current and declared the section open. 

A luncheon was afterwards given, and about 250 guests were present. 


Ilford.—The Tramways Committee have under consideration the 
question of an insurance against loss of earning capacity owing to 
disturbance of the tramway system by fire at the electricity works. 

With reference to the proposed lease from the Barking Council of a 
section of that Council's permanent way, the Council have decided to 
submit the following proposal to Barking : Ilford Council to pay Barking 
Council £900 per annum for the lease of the section ; Barking to supply 
current at lid. per unit and to undertake maintenance of track and 
renewal of overhead equipment at their own expense : Ilford to maintain 
the overhead equipment. and to run such service of cars as they may 
deem desirable and to retain all fares taken; no other authority to run 
cars on this section. The arrangement to remain in force for three tears 
from April I next, subject to [ford reserving the right to terminate same 
in 1915 or 1916. bes 


Leeds.—The tramway clauses of the Corporation's bill were ap- 
proved at the statutory meeting of ratepavers last week, but owing 
to the rejection of the water clauses a poll of the ratepavers will 
probably have to be taken on the bill. 


L.C.C. Tramways.—London County Council is under obligation 
to reconstruct the tramway in Seven Sisters-road, between Black- 
stock-road and Green Lanes, on the underground conduit system by 
Aug. 2 next. 

As the reconstruction would involve the complete cessation of th^ 
services run alone that portion of the thoroughfare, cutting off tramway 
connection with Moorgate-street at a time when, owing to the electri 
eation of the East-road route, no other tramline between the Menor Hous 
and. Moorgate-street is available, Stake Newington Council. will nef 
object reconstruction for the overhead system, as the latter would nol 
necessitate the stoppage of the running of the cars; but arrangements miol 
be mace with respect to the positions of change points and the terminals 
for swing cars, The. change point near Blackstock-road must he re- 
moved to a point near the Manor House. 


London County Council.—On Tuesday it was decided to expend 
€1.050 on capital account on the provision of a tramways lay by at 
the junction of East and West India Dock-roads. 

Traffic Control.—A long report of the General Purposes Committee was 
submitted dealing with the report of the Select Committee on Motor 
Traffic. The committee suggested that the Council should support the 
view of the Select Committee that in all Metropolitan traffic matters 
Parliament should be advised by one department, which should com bine 
the traffic duties of the Home Office, the L.G. Board and the Board of 
Trade. "The Council should also express its willingness to accept a new 
traffic branch of the Board of Trade as an authority for dealing with 
trattic matters in Greater London if it consisted of a small number 0 
specially qualified. persons selected solely on the ground of their com- 
petence, and holding office for a considerable period. The committee 
was further in favour of means being taken as soon as practical to feme 
the congestion caused by tramway dead ends, street markets. &c. 

A discussion followed the submission of the report, and Sir John Qu 
urged the Council to accept the report of the Select Committee in all its 
findings. 

An amendment by Mr. Harris to the effect that the veto of the borough 
councils in regard to tramway schemes should be replaced by a full Le 
ing before the new traftie board, which should report to Parliament. we 
defeated, and the report was eventually adopted. 

Luton.— Application is to be made to the Board of Trade to pro- 
long the period for completing authorised tramways for another two 
vears. 


RAIL-LESS, &c. 

Bournemouth.— Application is to be made to the Board of Trade 
for sanction to borrow £4.000 for running motor omnibuses in con- 
nection with three of the municipal tramway routes. 

The Parliamentary Committee has been requested to oppo 
Bournemouth & District. Railless Traction Co.'s Bill and. the 
Sandbanks & Westbourne Rail-less Fraction Bill. 


Bradford.—Last week the Corporation confirmed the minut 
the Tramways Committee, recommending the acceptance of ten 
(amounting to £13.270) for the supply of rail-less cars. chassis an 
equipment. 

Questions were asked as to when it was intended to start trackless 
trams along Vallev-road to Bolton Woods, and whether the committee 
would consider the question of subscribing something towards keeping Vl 
repair the roads on which the trackless trams would run. 
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In reply, the chairman of the committee (Mr. Priestley) said that no 
one did more for the upkeep of roads than the Tramwavs Committee. 
The expenditure on trackless trams was a matter of urgency. and the 
committee did not want to wait another month, The Yorkshire Auri- 
cultural Show was to be held in Bradford this vear, and it was necessary 
that one route at anv rate should be ready. As to trackless trams in 
Vallev-road, he could give no exact dates. It was hoped that in a fort- 
night's time the committee would go over the routes, and an endeavour 
would then be made to fix all the routes and arrive at anapproximatedato. 

Burnley.—The Council have rejected a motion to instruct the 
Tramways Committee, before taking further steps for the exten- 
sion of the tramways, to consider the question of a motor omnibus 


service. 
Nelson.—The Council are considering the question of providing 

trolley omnibuses for Walverden and Southfield district. and a sub- 

committee recently visited Keighley. Bradford and Leeds in order to 


collect information. 

South Shields.—The Tramways Committee recommend the Cor- 
poration to establish a motor omnibus service to link up the borough 
with outside districts. 

The Tramways Sub-Committee has been asked to report on the pro- 
posal to extend the tramways to the top of Mile End-road and to Harton- 
road in the vicinity of Westoc village. 


TELEGRAPH AND TELEPHONE NOTES. 


Municipal Telephony.—At the meeting of Hull Telephone Com- 
mittee on Monday it was reported that on Fridav the chairman 
(Ald. Brown) aud others had an interview with representatives of 
the Post Office staff. 

Considerable progress had been made in settling various points which 
had arisen. The Post Office were very willing to assist the Corporation 
in carrying out the transfer, which was a difficult matter. 
considerable amount of work to be done, and then they would have to 
fix a day for transfer, but that could not be done until they had the 
purchase sanctioned by the L.G. Board. 

Radio-Telegraph Notes.—The Pelton Steamship Co., colliery 
owners, are claimed to be the first of this class of steamship pro- 
prietors to have installed wireless telegraphy on their vessels, the 
«s, ©“ Moto " having just been launched. with a Marconi equipment 
installed. 

Another valuable service has heen rendered by radio-telegraphy at 
sea. The sis, Cobequid,? belonging to the Royal. Mail Steam 
Packet line, was in sore straits at the entrance to the Bay of Fundy. 
Nova Scotia, having on board over 100 persons, including a crew of 
about 90. The “ Cobequit," a vessel of 5,000 tons, ran on the rocks 
in bad weather, and was for a long time exposed to the full force of 
tremendous seas. She was, fortunately, equipped with a radio 
installation, and in response to her call several ships went to her 
assistance, and under great difficulties succeeded in saving all on board. 

Messrs. P. Henderscn & Co. have equipped their s.s. '* Tenasserim,” 
"Bhamo." “ Martaban" and" Henzada." and will shortly fit the '* Irra- 
waddy " and * Chindwin " with radio-telegraph apparatus, supplied 
by Messrs, Siemens Brothers & Co. The guaranteed range of the 
apparatus on these vessels over the open sea under usual working 
ecnditions, is 140 miles by day and 240 miles by night, and distances 
up to 660 miles by day have been reached. The " Henzada " equip- 
ment is larger than that of the other vessels of the fleet. the guaranteed 
range being 200 miles by day and 330 miles bv night, and a similar 
installation will be supplied to the © Chindwin." 
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Australasia.—Napier Council have decided to take a poll of the 
ratepayers on a proposal to borrow £16.000 for municipal works.includ- 
ing £6,000 for the completion of the tramway and electric lighting 
undertakings, £3.000 for two extra tramcars and additions to the 
tramway station. and £2,500 for extensions to the lighting mains. &c. 

It is stated that a scheme is under consideration for the supply of 
clectrical energy to all the towns in the North Island of New Zealand 
for the electritication of railways and the construction of light railways 
throughout the country districts. 

The Mt. Pleasant Coal Co., who are about to instal clectrical generating 
plant, are prepared to give Wollongong (N.S.W.) Council a supply of 
electric current on certain terms. 

The power house and transformer house of the Hydro- Electric Power 
& Metallurgical Co. (Tasmania) have been completed, and on the trans- 
mission line clearing has been finished from the power house to Bridge- 
water, near Hobart. 

India, —The supply of electricity by the Nagpur Electric Light & 
Power Co. (Ltd.) was commenced on Nov. 12 last, the inaugural 
ceremony being performed by the chief commissioner of the Central 
Provinces (Sir Benjamin Robinson). Messrs, Crompton & Co. (Ltd.) 
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were the contractors and the original holders of the licence for the 
scheme. The plant includes two 100 kw. and one 60 kw. Crompton 
dynamos, two Crompton balancers, Belliss engines, Babcock & 


Wilcox boilers, Weir pumps, &¢. 
South Africa.—Paarl Town Council has approved the plans and 
specifications for electricity supply works, estimated to cost £35.000. 


FOREIGN NOTES. 


Argentina.—The ‘ Review of the River Plate " says the Vedado 
Tuerto Electric Light Co. has made a reduction of 10 per cent. to con- 
sumers of current. The new tariff will be 18 cents. (gold) per unit. 

Imports of electrical goods into Argentina in 1912 were valued at 
89,308,785 gold, compared with 86,683,073 for 1911. The values in 
dollars of the contributions of the goods by the principal countries were : 
Germany 5,345,904 (compared with 3,448.866); United Kingdom 
2.313.059 (1,660,025); United States 548,267 (493,255); Italy 423.867 
(496.153); France 204,779 (287,049); Belgium 303,092 (87.645): Hol. 
land 93.637 (102,684). ZH | 

The Government of the province of Mendoza has approved the proicct 
of the Empresa de Luz v Fuerza for a hydro-electric station on the River 
Mendoza. A dam is to be built 2 mile above Cacheuta station and there 
will he a tunnel about 14 miles in length to the turbine station. The 
initial plant will include four 4,000 n.p. turbines and the cost of the work 
is estimated at $7.000,000. | 

Leipzig Fair.—Thc Allgemeine Elektricitits Gesellschaft (Perlin) 
notify that they will exhibit at the Leipzig Fair, which will be held 
on March 2 and 9 next. MERCAE 

The company will be exhibiting on a large scale, including exhibits 
of all the latest kinds of electric heating apparatus, artistic lighting, &c. 
Letters of introduction to the company's representative at the Fair will 
be gladly given by them to friends. ; 

Switzerland.—Mr. A. Schrümli-Bücher. has been granted a con- 
cession for the construction of an electric funicular railway from the 
highway between Halden and Lucerne to the Montana Hotel. The 


cost is estimated at £10,000. 


MISCELLANEOUS NOTES. 


Theft of Telegraph Wire.- At the Central Criminal Court. last 
week Edwin Bradley and Samuel James Read were indicted. for 
conspiring together to steal and receive à quantity of telegraph wire 
belonging to the Postmaster-General. 

It was stated that owing to the numerous thefts of wire from telegraph 
poles, alarms had been installed, and whenever a wire was cut a bell rang 
in the cottage of the linesman who attended to the wires. On Dec. 11 
last two alarm bells rang in the cottages of linesmen on the Grand Junction 
Canal. It was found that some 1,652 yds. of wire had been cut down. 
That wire was subsequently found about three-quarters of a mile away, 
hidden in some grass. Watch was kept. and Bradley was seen to go to the 
spot for the wire. The prosecution alleged that Read hed agreed to 
receive the wire, and that he sent a van for that purposc. 

The jury stopped the case and acquitted Read, but Bradley wes found 


guilty. 
It was stated that the wires cut were the trunk wires to the north of 


England and to Cardiff. Wire of the value of about £2,000 had been 
stolen from the telegraph posts in the district, | 

The Recorder sentenced Bradley to 18 months! imprisonment. with 
hard labour. 

Customs Decisions.—It has recently been decided that hot air 
blowers (consisting of electric motor. fan, switch and resistance 
enclosed in aluminium casing) imported into New Zealand are sub- 
ject to import duty of 30 per cent. ad ral. under the General and 20 
per cent, under the British Preferential Tariff. 

The Commissioner of Customs of the Union of South Africa has issued 
a circular which lays down special provision in the case of goods manu- 
factured solely for sale in the South African market. The certiticate, 
which will be accepted by him. is to the following effect : ©“ That goods 
specified under invoice No. ......... . dated......... herein, in the name of 
MOSSES: sperra » are manufactured: solely for the South African 
market, and there are no similar goods sold for use in the country of 
manufacture, and we hereby declare the values to be calculated at rates 
and discounts which would apply if the goods were sold for home con- 
sumption in that country.” 

In response to a question from the Cape town Chamber of Commerce, 
the Commissioner states that the value of an article for customs purposes 
is its open market value at the place of purchase. and it follows that 
when the price of any article for export at the port is the same as that 
for home consumption in the country of origin. the invoice value without 
deduction for railway carriage, is that on which duty is leviable, provided 
that the price is not less than that at which the article is sold for home 
consumption, When a charge over and above the price of an article at 
the place of purchase is made by bringing it to a port of shipment, such 
charge is not included in the value for Customs assessment purposes. If, 
therefore, en importer wishes to be allowed to deduct any sum included 
in the price of an article. being included therein to cover f.o.b. charges, 
he must be able to prove that if the article in question were sold for home 
consumption at the place of purchase the price he would have paid, would 
have been less the cost of the f.o.b. charges, ] 
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Inquest,—An inquest was opened at Nottingham on Monday into 
the death of Chas. Wm. Walker. ! 

At the time of his death the deceased, who was 23 years of age, was 
employed as a banksman, at Digby Colliery. His work was to tip coal 
down a screen on to a belt, and the evidence showed that his hand came 
in contact with an overhead wire, and that he received a shock from 
which death ensued. 

The inquest was adjourned in order that H.M. Electrical Inspector of 
Mines might be communicated with. 

New Year's Festivities at Siemens Institute.—The round of festi- 
vities which are an annual feature of the social side of Messrs. Sie- 
mens Brothers Works at Stafford, were concluded on Saturday, the 
17th inst. They commenced with a treat to the children of the 
employees at the Siemens’ Institute, which was brilliantly lit up for 
the occasion and suitably decorated, on the stage being three orna- 
mental Christmas trees, which were illuminated hy electric fairy 
lamps. 

In addition to a capital entertainment, all the children received a 
suitable present, each little girl being given a doll and the boys and elder 
girls a variety of useful and ornamental articles. As the hall is not largo 
enough to accommodate the 1,100 children to be entertained, they were 
divided into two groups, the party for the older children being on Friday 
evening, and that for the younger ones on the Saturday afternoon. The 
employees themselves had their turn last week. On. Monday night the 
invitations were for the staff. The rooms seemed more crowded than 
ever, about 500 guests were present, including most of the heads of the 
departments and their wives. The large hall was beautifully decorated, 
and the Christmas trees left from the children's party added to the gaicty 
of the scene. On the succeeding nights the various shops in turn were 
invited and the attendance averaged ‘quite 500 nightly. 

As stated above, the carnival concluded on Saturday, when the female 
employees were the guests. The arrangements, which were very com- 
plete, were made by the General Committee, with Mr. F. E. Read as hon. 
secretary, and everything went off most successfully. 

Unemployment Insurance.— The Umpire under the National 
Insurance Act, 1911. has decided that contributions are payable 
in respect of workmen engaged in making or fitting up cast-iron fuse 
hoxes for electrical purposes. 

Useful Wire Tables and Data.-—Messrs. W. F. Tennis & Co., the 
well-known wire experts, 49, Queen Victoria-strcet. London, EC. 
issue a neat set of useful tables and data for the assistance of con- 
sumers of wire, the second edition of which has just. been published. 
The tables provide means of ready reference for al) the usual caleula- 
tions as to breaking strains, effective areas, gauges and gauging 
equivalents, resistances, temperatures, weights, &c. 

“ Willing's Press Guide."—-We have received a copy of the new 
(41st) edition of this useful work of reference. 

All the usual features appear to have been retained, enabling the 
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Steam Coal and Electrical Stores. 

|». LEeps Corporation invite tenders for the supply of the whole 
cr any portion of the Steam Coal (small slack. smudge or similar 
material) requircd for the electric lighting department during 
the year ending April 30, 1915 ; and also for the Goods required 
for the department during the year ending March 31. 1915, 
including Iron and Steel Bars, Angles, Plates, &c., Castings of 
Gunmetal, Copper. Steel, and Iron, Folts. Nuts, €e.. v.i, "Tul cs, 
Fittings. &c.. Copper Bars, Strips. E lates, Wire, Lcad and cther 
Plumbers’ material. Tools and Ironmengery Sundries, Engi- 
necrs’ Furnishings. Oils. Paints. &c.. India Rubber Covered 
Cables, Mains’ loxes and Fittings, Jointing and Insulating 
Materials. Electric Lamps, Fittings. Sundries, Glass, Timter, 
Xe. Schedules, conditions of ecntzact and form of tender from 
the manager. Mr. C. Nelson Hefford. 1. Whitehall-road, Leeds. 
Tenders to the Town Clerk. Sir Robert E. Fox. Pearl. building. 
Leeds, by noon Saturday, Feb 21. See also an advertisement, 


Electrical and General! Stores. | "A 
HaMMERSMITH (London) Forough Council invite tenders for 


the supply of Stores for the year ending March 31, 1915. in- 

l cluding small engineers’ tools, metal steam tubes and fittings 

| (screws and bolts and nuts) hand files. steam packing and 

| jointing. oilman's goods. fire bricks and fire clav. electric light 

sundries, insulated wires, cable joint boxes and fuse boxes and 

electricity meters. Forms of tender and further. particulars 

from Mr. G. G. Bell. borough electrical engineer. 85, Fulham 

' Palace-road. W.. and tenders must ke delivered to the town 

clerk (Mr. Leslie Gordon), Town Hall. Hammersmith, by 4 p.m. 
Wednesday. Feb. 4._ See also an advertisement, 
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TENDERS INVITED. 
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British newspapers, magazines and periodicals to be found either in the 
general alphabetical list or in the geographical sections under (1) countica 
and (2) towns. The trade and professional journals are given in a 
classified section as well as in the alphabetical. There are special 
sections for London and suburban papers, London addresses of pro- 
vincial papers, foreign and colonial papers, &c. The book costs 1s., and 
it is cheap at the price. 


Imports.—The following are official values of electrical machinery. 
material and apparatus imported into this country (a) during Dec- 
ember, 1913, and (b) during the whole year 1913, with the increases 
or decreases compared with the corresponding periods of 1912 :— 

E'ectrical machinery (a) £121,599 (increase £26,429). (b) £1.345.100 (in- 
crease £193.749); telegraph and telephone cables (a) other than sub- 
marine £4,557 (decrease £7,561), (b) submarine £34 (decrease £0.980), 
other than submarine £59,110 (decrease £224,314); telegraph and tele- 
phone apparatus (a) £22,114 (increase £548), (b) £251,748 (increase 
£32,859); other electrical wires and cables, rubber insulated (a) £33,278 
(increase £10,341), (b) £378,837 (increase £274,868) ; with other insula. 
tions (a) £7,431 (increase £1,760), (b) £74,909 (increase £16,390) ; carbons 
(a) £16,248 (increase £805). (b) £163.444 (increase £17,052): glow lamps 
(a) £23,997 (increase £2,049), (b) £196,033 (decrease £92,329) ; arc lamps 
and electric searchlights (a) £350 (increase £40), (6) £3,798 (increase 
£2,281); parts of arc lamps and searchlights (other than carbons) (4) 
£11,443 (decrease £76), (b) £115,257 (decrease £7,513): primary and 
secondary batteries (a) £11,786 (increase £4,810), (b) £89,781 (increase 
£22.652). Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (a) £155,547 (increase £18,083), (b) £1,587,318 (in- 
crease £129,675). 


Exports.—The exports of electrical machinery, material. &c., (a) 
during December, 1913. and (5) during the whole year 1913, and the 
increases and decreases compared with the corresponding periods of 
1912, are as follows :— 

Electrical machinery (a) £199,350 (increase £7,026), (b) £2,275,442 (in- 
crease £306,141); telegraph and telephone cables (a) submarine £87,275 
(increase £63,806), other than submarine £58,057 (increase £4,035), (^) 
submarine £1,911,124 (increase £814,031), other than submarine £716,071 
(increase £260,065); telegraph and telephone apparatus (a) £20.59 
(increase £4,399). (b) £291,082 (increase £31,085); other electrical wire: 
and cables, rubber insulated (a) £33,059 (decrease £10,030), (b) £422.24" 
(decrease £59,042 ; with other insulation («) £30,174 (decrease £28,381). 
(b) £542,914 (decrease £156,699) ¢ carbons (4) £743 (decrease £364). (9) 
£10,067 (decrease £1.772) :: glow lamps (a) £13,196 (increase £4,304). 
(b) £152,598 (decrease £19,548); are lamps and searchlights, (() £3.41 
(increase £2.462), (6) £14.402 (decrease £908) : parts of arc lamps and 
scarchlights (other than carbons) (a) £3,552 (increase £2,076), (b) £51.825 
(increase £22,691), primary and secondary batteries (a) £10,976 (decrease 
£9,101), (b) £225,933 (increase £2,662). "Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £346,404 
(increase £26,345), (b) £5,404,671 (increase £1,063,084). 
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| Electrical and General Stores. 
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The Electricity and Tramways Committee o f Newrort (Mo) 
Corporation invite tenders for the supply of a.c. and d.c. Meters 
Time and Hour Clocks, h.t. and Lt. Feeder Pillars. Network and 
Joint Poxes. Manhole Covers. c.i. Pipes, House Service Cut-out* 
and Cable fittings. Specification. conditions and schedules. &¢.- 
from the borough electrical engineer. Mr. A. Nichols Moore. 
M.L. E. E.. and tenders. addressed to the town clerk. Mr. Alber! 
A. Newman, must be delivered at the Town Hall, Newport, Mon. 
by 10 a.m. Saturday, Feb. 14. See an advertisement. 


Tramear Motor Equipments. 


The Tramways and Electric Power and Lighting Committee of 
LIVERPOOL Corporation invite tenders for the supply and deli- 
very of about 100 Standard Traction 40 m.r. Double Motor 
Equipments, Official forms of tender may be obtained from the 
general manager. Mr. C, W. Mallins, Corporation Tramways. 24. 
Hatton-garden. Liverpool Tenders to the town clerk. Mr. 
Edward R. Pickmere, by first post Feb, 12. See also an adver 
lisement, 


Arc Lamp Globes. 


Tenders are invited for the supply of 1.590 Opalescent 
Lamp Globes to the City of MELBOURNE. Copies of specif 
tion, conditions of tenders and of contract from the agents 
the City Council, Messrs. Mellwraith, MeEacharn & Co..Ppty- 
Ltd.. Billiter-square-bldgs., E.C., to whom tenders are to be 
sent by noon February 18. See also an advertisement, 
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Telegraph and Telephone Material. 
Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 


the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 


in an advertisement. 


Steam Turbine, Alternator, Condensing Plant, Rotary Converter, &c. _ 


DuNDEE Corporation require tenders by first post Jan. 30 for 
5,000 kw. Steam Turbine and Alternator, Condensing Plant, 
and 750 kw. Rotary Converter, with Transformer. Specifica- 
tions, from Mr. H. Richardson, Electricity Department, Dundee. 


Generating and Sub-station Plant. | 
IPswicH Corporation invite tenders for the supply of three- 


phase 300 k.v.a. 3,300-volt Alternato:, to couple to existing 
engine; Rotary Converter with Transformer, a.c. booster and 
c.c. Exciter, to give 312 k.v.a. from c.c. to a.c. ; Automatic 
Voltage Regulator and Booster and Cable Connections; three 
50 k.v.a. three-phase Transformers for Sub-stations; h.t. 
three-phase Main Switchboard for power station, h.t. and Lt. 
Switchgear for Sub-stations, and two Motor or Rotary Con- 
verterseach 250 kw. Specifications from the chief enginecr and 
manager, Mr. F. Ayton, to whom tenders by 11 a m. Jan. 31. 


Electrical and General Stores. 
The Council of the Metropolitan Borough of Sr. MARYLEBONE 


invite tenders for the Supply of Materials from April 1 next, 
including Timber, Wood Troughing, Meter Boards, Casings, 
&c. ; Underground Cables, House Cables Flexible Cords, Rubber 
Goods, Box Compound and Insulating Material, &c. Tenders 
on printed forms. which may be obtained at 18-20, York-place, 
Baker-street, W., must be sent by noon Feb. 11, to the town 
clerk, Mr. J. Wilson, Town Hall, Marylebone-lane, W. 

The METROPOLITAN WaTER Boarp want tenders by 11 a.m. 
Jan. 30 for 12 months’ supply of Stores, including Electric 
Lamps, Electric Wires and Accessories, Rubber Goods, Metals, 
&c. Forms of tender from the Clerk, Savoy-court, Strand, W.C. 

CHELTENHAM Corporation want tenders by Jan. 3l for 12 
months' supply of Electric Light Fittings, Rubber Goods, &c., 

‘and two years’ supply of Castings and c.i. pipes. Forms of ten- 

der from the Borough Engineer. | 

IstinaTon (London) Borough Council invite tenders by noon 
Jan. 28 for Engine Room Stores, Arc Lamp Carbons, Globes, 
Oils and Lubricants, Transformers and c.i. Tanks, Pipes, 
Troughs, Insulators, Meters. Cables, Sundries, Lam ps, &c. Forms 
of tender from the Town Hall, Upper-street, Islington. N. 

HAMMERSMITH (London) Council require tenders by 4 p.m. 
Feb. 4 for 12 months’ supply of electrical Stores, &c. Speci- 
fication from the Borough Electrical Engineer. 

West Ham Corporation want tenders by noon Feb. 6 for the 
supply of House Service A.C. Wattmeters, Electrical Fittings 
and Accessories, LR. Coverde Wires and Cables, and Engine 
Room Stores for the electricity department. Forms of tender, 
&c., from the Electrical Engineer, 84, Romford-road, London, 
E.C. 

PonrsMOUTH Corporation want tenders by Feb. 3 for 12 
months’ supply of Conradty Are Lamp Carbons, Castings, Iron- 
mongery, &c., and for excavating for Cables, &c. Particulars 
from the Electric Lighting Station, Gunwharf-road, Ports- 
mouth. 

HaLrFAX Corporation want tenders by Feb. 16 for 12 months’ 
supply of Stores and Materials to the electrtricity department, 
including Lighting Fittings and Electrical Accessories (Lamps, 
Switches, Tapes, &c.,) V.R. Cables and Phosphor- bronze Tele- 
phone wire, E.H.T. 6,000 volt Cable, L.T. Lead Covered and 
Armoured Cables, A.C. and D.C. Meters, Tubes, Oils, &¢, Forms 
of tender from the Electricity Offices, Foundry-street, Halifax. 

HaniFAX Corporation require tenders by Feb. 16 for 12 
months’ supply of Lighting Fittings, Insulating Materials, V.R. 
Cable, Copper and Phosphor-bronze and Steel Wires, Trolley 
and Overhead Line Material. Ironmongery, Oils, &c.. for the 
tramways department. Forms of tender, &c.. from the Tram- 
ways Engineer. 

BERMONDsEY (London) Council require tenders by Feb. 5 for 
one year's supply of arc Lamp Carbons and Brushes, Cable and 
Jointing Material, Conduits, Meters Demand Indicators and 
Main Fuses, Meter Boards, Joint Boxes, Oils, &e Forms of 
tender, &c., from the Town Clerk. 

Electric Lighting Plant. 

Caistor Guardians want tenders by Jan.~30 for the instal- 
lation of electric Lighting Plant (for about 150 lights) at the 


Workhouse. 


Wiring and Fittings. 

MANCHESTER Libraries Committee require tenders by 9 a.m. 
Jan. 26 for Electric Lighting at the Chorlton-cum-Hardy 
Library. Specification from the City Architect. 

The Clerk to the Birmingham, Tame and Rea Drainage 
Board, 117, Colmore-row, BIRMINGHAM, will receive tenders 
until Feb. 11 for one year's supply of Electrical Stores, Oils. 
Paints. &c.. Specifications, &¢, from the Board's offices, 
Tyburn, Birmingham. 


Cables. 

BELrasT Harbour Commissioners invite tenders for the supply 

and delivery of Electrical Cables according to specification which 

may be obtained from the harbour engineer, Mr. W. Redfern 

Kelly, M.LC.E., Tenders to the secretary, Mr. W. A. Currie, 
Harbour Offices, Belfast. by 28th inst. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
Jan. 26 for supply of Paper and Rubber-insulated Cables. Speci- 
fications, &c.. from Mr. F. E. Hughes, Town Hall, Manchester. 

Lamps. 
The Guardians of the Parish of KENsriNaTON (London) invite 
tenders for the supply of electric Lamps to their Intirmary, 
Marloes-road, W., for 12 months from April 1. Forms of tender, 
&c., from the Clerk to the Guardians, Mr. W. R. Stephens. 
Tenders must be delivered by 3 p.m. Thursday, Jan. 29. 
Electric Crane. 

GREENOCK Harbour Trustees require lenders by Feb. 11 for a 
150-ton Electric Crane. Specification from the Engineer, 
Municipal-buildings, Greenock. 

Structural Steelwork. 

SHEFFIELD Electric Supply Committee require tenders by 
10 a.m. Feb. 3 for Structural Steelwork for carrying coal shoots, 
bunkers and railway sidings over the same at Neepsend power 
station.  l'orms of tender from the General Manager and Engi- 
neer, Electric Supply Department. 

Tramcears. 

ABERDARE Council require tenders by noon Jan. 31 for four 
Double-Deck Tramears. Specification, &c., from the Clerk. 

ACCRINGTON Corporation want tenders for two Double Deck 
Top Covered Tramcars and three Single Deck Tiamcars, com. 
plete. Specification, &c.. from the Tramways General Manager. 


Turbine-Driven Pump. 
WoLvERHAMPTON Electricity Department want tenders by 


noon Jan. 26 for Steam Turbine-Driven Boiler Feed Pump. 
Specification, &c., from the Chief Engineer and General Manager. 


Tramrails. 
Lonpon County Council require tenders by 11 a.m. Jan. 27 


for supply of about 6,300 tons of Steel Girder Tram Rails and 

Fastenings, and about 1,500 tons of Slot Rails and Conductor 

Tees. 

SouTHEND Corporation invite tenders by 9 a.m. Feb. 6 for 570 
tons of Sandberg Steel Tramrails (B.S.S. No. 4). Specification, 
&c., from the Borough Engineer. 

Telegraph Wire. 

The VICTORIAN RAILWAY COMMISSIONERS will reccive tenders 
until 11 a.m. Feb. 25 for 20 tons of Galvanised Telegraph Wire. 
Specifications may be obtained from the Secretary, Victorian 
Railways Oflices, Spencer-street, Melbourne, or seen at the 
Board of Trade, 73, Basinghall-street, London, E.C. 

Rotary Converters. Transformers, &c. 

New SovTH WALES GOVERNMENT RAILWAYS and TRAMWwAYS 
DEPARTMENT require tenders by noon March 25 for the supply 
of five 1.000 kw. Rotary Converters, 15 365 kw. single-phase | 
transformers &c., for tramway sub-stations, Specifications, 
&e., from the Electrical Engineer, N.N. Wales Government 
Railways and Tramways, 61, Hunter-street, Sydney, N.5.W. 

Electricity Supply. 

TREBIZOND (Turkey) Municipality will receive offers until 
March 14 for a 40 vears concession for the electric lighting of 
that town. The aggregate power of the street lamps is to be 
not less than 40.000 c.p. A deposit of £450 will be required to 
qualify any tender. There are 10.000 to 12.000 houses, the 
majority of which are inhabited by the poorer classes and mo it 
of the shops, Municipal offices and schools, are closed by sunset. 
lf, however, the enterprise is undertaken, water power could 
doubtless be obtained from the Deirmen River. Conditions of 
tender can be seen at the Board of Trade, 73, Basinghall-street, 
E.C. 

Tenders will be received until Jan. 31 at the District Offices, 
Farciennes, Hainaut, Belgium, fot the erection and equipment 
of Electricity Supply Works, Distribution System, &c. 
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Dv NDEE.— he sub-committee which was recently appointed with 
powers have decided to place a repeat order for a 5,000 kw. turbo- 
alternator and condensing plant with Messrs. Willans & Robinson 
and Dick, Kerr & Co. The ot hersections (rotary converters, balancers, 
&c.) of the specification will be dealt with on the result of tenders. 

SovTHAMPTON.— The Corporation have received the following 
tenders for the supply and erection of a steam turbo-alternator :-- 

British Thomson- Houston Co. (reso nmened), £4,084; Willans & Rohin- 
son, £4,190 (Vickers alternator), £4,340 (Siemens alternator), £4,300 (G. E.C. 
alternator), £4,650 (Bruce. Peebles: alternator), £4.600 (Brown, Boveri 
alternator) and £5.355 (E.C.€C. alternator); Brush Co.. £4,021; €. A. 
Parsons & Co., £4,297: Dick, Kerr & Co.. £4.932 ; James Howden & Co., 
£4.585 (Siemens alternator), £4.695 (Brown, Boveri alternator), £4,518 
(G.E.C. alternator), and £4,890 (Bruce Peebles alternator): Richardsons, 
Westgarth & Co.. £3,900 (Brown, Boveri alternator) and £4,650 (E.C.C. 
alternator); British Westinghouse Co.. £3,858; Belliss & Morcom, 
£3.928 (Vickers alternator), £4,414 (Bruce Peebles alternator), £4,069 
(Siemens alternator), £4,067 (G.E.C. alternator), and £5041 (E.C.C. 
alternator); Fraser & Chalmers, £3.932 (Siemens, G.E.C. or. Vickers 
alternators); Escher, Wyss & Co. £3,893 (Siemens alternator), £4.132 
(Brown, Boveri alternator): H. W. Butler & Co. (for Soc. Anon. des 
Ateliers de Constructions Elec). £4.067 (Zoclly turbine.) 

The Corporation also received quotations from the North Eastern Steel 
Co.. Walter Scott (Ltd.); Bolekow, Vaughan & Co. and the Lorain Steel 
Co. for the supply of B.**5, tram rails, and the lowest tender, that of the 
North Eastern Steel Co. (at £6. 12s. 6d. per ton for No. 4 and No. 4c), has 
heen accepted. The highest quotation was by the Lorain Steel Co,, at 
T. 3x. (d. per ton, 

FvLuaM (LoNpow)— The Borough Council have received. the 
following tenders for a turbo-alternator and condenser :— 

Richardsons, Westyarth & Co. (a) turbo-alternator £5,895, (b) con- 
denser £2,135, (c) complete set £7,925 > James Howden & Co., (u) £7.310 
and £4,250 (turbine): Vickers (Ltd). alternator £1,750: A. E.G. Electric 
Co., (a) £5,550, (b) £1.750, (c) £7.300 and £7,800, H. W. Butler & Co., 
(a) £5,834, (b) £1,700, (c) £7.624 and £2,044 (alternator); Electrical 
Engineering & Equipment Co.. £1,885 (alternator); W. H. Allen, Son & 
Co., (b) £1,980; Dick, Kerr & Co., (a) £5,863 ; Cole, Marchent & Morley, 
(b) £2.035; British Thomson-Houston Co., (a) £6,656 and £6,150; 
Siemens Bros. Dynamo Works, £2,440 and £2,510 (alternator) ; General 
Electric Co., £2,079 (alternator); C. A. Parsons & Co.. (a) £5,875, (b) 
£2,202, (c) £8.077 and £3,675 (turbine); Willans & Robinson, (a) £5,530, 
(b) £1,975, (0) £7.390;. J. Musgrove & Co., (a) £4,974, (D) £2.12. (c) £6.92] 
and £2,657 (turbine) and £2.137 (alternator) ; British Westinghouse Co., 
(a) £5,765 and £6.0104, (b) £1.043, (c) £7,395 and £7.867, £3,282 (turbine), 
and £2.467 (alternator); Worthington Pump Co.. (b) £1,785: Fraser & 
Chalmers, £3,250 (turbine); Brush. Co., (a) £7.650, (b) £1,525, (¢) 
£9.175.. 10s.; Maschinenfabrik Oerlikon, (a) £5.257. (b) £1.811.. 10s., 
(c) £7.068. 105, ;. Escher, Wyss & Co., (a) £5.704. (b) £2,002, and (c) 
£7.700 ; Mirrlees, Watson Co., (b) £1.897 ;. I. Storey & Co., (b) £1.870 ; 
Belliss & Morcom, (a) £6,015, (b) £2.425, (c) £8.440. £4.215 (turbine) and 
£1,800 (alternator); D. Adamson & Co., (a) £6.283, (5) £2,132, and (c) 
£8.416. 

A report on the tenders was submitted by the borough electrical engi- 
neer (Mr. A. J. Fuller), who also reported that, acting on instructions, he 
interviewed representatives of the British Thomson: Houston Co. and the 
Worthington Pump Co.. with the result that their tenders had been re- 
duced to £5,000 and £1,746 respectively... Haviny considered all points 
in connection with the tenders, the Eicetricity Committee came to the 
conclusion that the Council would be well advised to accept the tenders 
of the British Thomson-Houston Co, and the Worthington Pump Co., 
particularly having regard. to the fact that the two turbo-altemators 
previously supplied. by the British Thomson-Houston Co. had proved 
satisfactory. 

Loxpon County Councin.--The following tenders have been 
accepted :— 

Edison & Swan United Electric Light Co.. apparatus for testing car 
motors, £70. 0s., less 2} per cent. ; Brightside Foundry & Engineering 
Co. steam piping for Greeny ich venerating station, £50,438. 15s.: Hal- 
fields Steel Foundry Co. special trackwork for Essex-rowf and Canon- 
bury-road traniways, £2220; Messers (Ltd.); 120,000. wedges and 
447.000 packing pieces, £663. 25. ; W. F. Dennis & Co, 011.777 vds. of 
4 0 grooved trolley wire; £608. 19s. 30. ; R. Hyde & Son, 12,100 driving 
and common links, £316. 175. 61. ; Babcock & Wilcox, 20 boiler tubes, 
£68, 2s. 0L. ; India Rubber, Gutta Percha & Telegraph Works Co. (£921) 
and J. G. Ingram & Son (£212) for insulating materials. 


DU 


RRADFORD.- Last week the Street Improvement and Buildings 
Committee recommended the acceptance of the tender of Rawhnson 
(Ltd), at £770. to erect two electric lifts and an electric crane at the 
new Corporation warehouse. As the tender of à Leeds firm had been 
p.eferred to a lower Bradford tender. the matter was referved back. 

PeNKeTH TaNNING Wonks.—Johnson & Phillips have received 
an order from the Penketh Tanning Co. for the supply and erection 
of a d.c. generator, balancer. switchboard, overhead and underground 
cables, &c., for supplying their tanning works at Penketh, 


MANCHESTER. —The Chloride Electrical Storage Co. have secured an 
order from the Corporation for a ba*tery of 264 B.N.W. cells with a 
capacity of 2.760 ampere-hours at the one-hour rate. or 5.520 
ampere-hours at the 10-hour rate. The battery will be used in 
connection with a traction load. 


COLLIERY PLANT. —The Pedminster, Easton, Kingswood & Park- 
field Collieries (Ltd.) have placed with Johnson & Phillips an order 
for the supply and erection of extra-high-tension and low-tension 
totally enclosed switchgear for surface and underground service. 

WILLESDEN.-—The Guardians have accepted the tender of the 
Electric Contracts Co. (at £262) for the installation of inter-tele- 
phonic communication at the workhouse. Several other tenders 
were received ranging from £224. 10s. to £369. l 

Luton. The Council has accepted the tender of Johnson & 
Phillips (at £1.419) for the supply of extra h.-t. switchgear. 

YarmMoutz.—The Council have accepted the tender of Cromptou 
& Co.. for a h.t. switchboard at £883, 5s. 


Government Contracts._-The British Government Departments 
placed the following contracts during December :— 

War Office.—J. C. Fuller & Sons, electric cells; Electric Construction 
Co. motors; International Electrie Co., Midland Electric Wire Co. 
Siemens Bros, & Co., Spagnoletti (Ltd.), and Walter's Electrical Mfg. Co.. 
telephone sets; e.: W. T. Henlev’s Telegraph Works Co., supply and 
erection of cables at Gunpowder Factory, Waltham Abbey. 

India Office.— Marconi s. Wireless ‘Telegraph Co., wireless. telegraph 
apparatus: British Aluminium Co., aluminium: London. Electric Wire 
Co. & Smith's, cables; Siemens Bros; Dynamo Works, clectrical plant. 

Crown Agents for the Colonies.— Craven. Bros., electric cranes; Tyer 
Bros., train tablet instruments, 

H. M. Office of Works —G. V. Taylor & Co., wiring Board of Agriculture 
new offices; H. Braithewait & Co., heating Middlesbrough Post Office 
and ‘Telephone Exchange, l 

Post Ojfice.—' Vyer & Co.. telegraph apparatus; Automatic Telephone 
Mfg. Co., telephone apparatus and telephone exchanze equipment 
(Wrexham); British Insulated & Helsby Cables, telephone apparatus 
and bronze wire; British L.M. Ericsson Mfg. Co., International Electric 
Co., and London Electric Wire Co. & Smith's, telephone apparatus: 
Western Electric Co., telephone apparatus, fuses, conduit work (Eastern 
and South Eastern district). and installation of loading coils (London and 
Birmingham cable); W. T. Henley'’s Telegraph Works Co. and Johnsen 
& Phillips, telephone cable; Siemens Bros & Co., submarine and tele- 
phone cable and porous cells; Doulton & Co., insulators; F. Smith & 
Co. (incorporated m London Electric Wire Co. & Smiths’) and F. Bolton 
& Co.. bronze wire. 

Commonwealth Contracts.—The following tenders have bæn 
accepted by the Austral an Government Departments :— 

Postinaster-Generals Dept. (South Australia). —J. Bartram & Son, n) 
magneto bells 7s. Id. each, 24 ditto 7s. 8l. each, 25 ditto 12s. 2d. each, 
5,500 diaphragms 5s. per 100. 50 microt?lephones 16s. cach, 300 plugs 
Is. 5d. each, 18 receivers 105, cach, 12 condensers 538. 6d. each. 20 tele- 
phone sets 30s. each, [00 telephones 48s. each; Westera Electri? Co.. 
3 caleulagraphs £13. 17s. 6d. each, 200 yds. cord Sd. per yard, 900 cords 
Wd. cach, 1.000 ditto 41d. each, 1.500 ditto Is. 4d. each, 300 ditto 
Is. 5d. each, 10 repeating coils £2. 7s. 6d. each, 30 listening and ringing 
keys 6s. each, 50 microphones 6s. 6d. cach, 400 mouth pieces 34d. each. 
500 plugs 01d. each, 200 ditto Is. 5d. each, 800 telephones £I. Hs. 1H. 
each, 200 ditto £2. 16s. Sd. cach, 18 howlers 125. 3d. each, 75 indicators 
7s. 2d. each, 50 telephonometers £1. 4s. Lid. each, 250 diaphragms sl. 
each, 300 ditto 22s. per 100. 50 receivers 4s. 9d. each; British Insulated 
& Helsby Cables, 50 condensers Is. each, 50 ditto Is. 24. each, 12 relays 
15s. 9d. each; J. €. Fuller & Son, 50 condensers Is. Sd. each, 200 ditto 
Is. 9d. cach; Lawrence & Hanson Electrical Co., 520 cords Is. Hd. each, 
200 ditto Is. each, 1,000 ditto 101d. each, 500 carpieces 21d. each, AW) 
metal rings for receivers 5d. cach; India Rubber, Gutta Percha & Tele- 
graph Works Co., 6 telephones 65s. 6d. cach, 6 galvanometers 57s. «i 
each, 24 Morse kevs 21s. cach. 

Postmaster-Generals Dept. ((Gueenslind).—MWullers. (Ltd.), 3.000. pal. 
brackets 21d. each, 1,200 w.i. brackets Is. 8!d. cach, 8,000 stav ro ls 
Is. 10; d. each, 2,500 gal. steel spindles 91d. cach. 

Department of Defence (Commonwealth). =. Weymouth Ppy.. two ite 
motors and starters with slide rails £52. 10s. cach, shafting, wall brackets, 
&c.. £16. 18s. Id., plate foruinus os. Gd. 

Public Works Dept. (NOS W.)—Standard Waygood Hercules (Ltd. 
electric passenger lift, with automatic control, at On Chong's premis» 
George-street, North Sydney, £647, 

Admiralty Contracts. The Edison & Swan United Electric Light 
Co., Ponders End., Middlesex. have heen appointed contractors to the 
British Admiralty for ampere gauges from 15 to 200 amperes for the 
following vear. 

Welding Sets. ‘The Patrons ( onpany states that it has been dez 
exceedingly well with its paradin engined are welding sets. of which 
several are on order. including two for the North East Coast just 
delivering. and one for the North West Coast about to be put inte 
work. Several repeat orders have been lately received both for 
self-contained welding sets and for sets to be fitted on lorries, barges 
KC. i 
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volving the building of a power station, and £100,000 was wanted. 


LEGAL INTELLIGENCE, 


qos 


Ruthenberg Electric Furnace Patent. 


On Monda y Mr. Justice Pickford commenced the hearing of an action 
by Mr. Wm. Thos. Day against Messrs. Chas. D. Willard. Fredk. H. 
Haviland and Otto Stalmann, claiming certain declarations of title to a 
share of profits derived by defendants by the sale and exploitation of 
the Ruthenhery electric furnace patents, 

Mr. Patrick Hortings and Mr. Wallington appeared for plaintiff. and 
Mr. Schiller, K.C.. and Mr. Whateley represented defendants. 

Mr. HonriNus said that in January, 1911, Mr. Marcus Ruthenberg was 
the owner of a patent process for clectrie smelting, and the defendant 
Stalmann was the agent of Mr. Ruthenberg for selling or exploiting the 
patent. In January, 1911, Stalmann introduced the patent to plaintiff 
for forming a limited company to work the patent, and in July. 1911. 
it was verbally agreed between plaintiff and defendants that they should 
all become partuers and work together for forming the proposed com pany, 
and that all profits to be derived by defendants from the formation, or 
from Ruthenherg or in respect of work incidental to the forming, of the 
company should be divided equally between plaintiff and defendants, 
By a letter dated Aug. 24, 1911. Ruthenberg agreed with plaintitf that in 
consideration of the services to be rendered by him in connection with the 
company he (Ruthenberg) would permit. plaintitf to receive or would 
allot to him all the deferred shares of the company, and plaintiff said he 
held that letter as trustee for himself and defendants. Plaintitf and 
defendants formed the North Eastern Electric Smelting Co. (Ltd.) on Nov. 
20, 1911: defendants received from Mr. Ruthenberg all the deferred shares 
but had failed to pay to plaintiff his proportion of the shares, Plaintiff 
said he had rendered to defendants all the assistance in his power in 
forming the company, and had done all that was nceessary to enable 
him to claim the benefit of the verbal agreement, and he said that in 
October, 1911, his rights under that agreement. were wrongfully ter- 
minated by Ruthenberg through defendants, and that the benefits were 
transferred to defendants. Plaintiff further said that if there was any 
delay in the formation of the company it was caused by the fault of Mr. 
Ruthenberg, and he said that in breach of the agreement Mr. Ruthenberg 
failed to procure a grant from the Newcastle-on-Tyne Electric Supply Co. 
to the proposed new company of a lease of certain premises, and also 
concealed from plaintiff material information as to the terms upon which 
electric current could be supplied. In the alternative, plaintiff said he 
introduced Mr. Stalmann and the patent to Willard and Haviland for the 
formation of the company upon the implied terms that defendants should 
pay him a quarter share of the protits to be derived by defendants for such 
introduction, Defendants had wrongfully refused to give him such re- 
muneration, Mr. Willard and Mr. Haviland were to finanee the enterprise 
of forming the company. Mr. Stalmann was the representative of the 
patentee, so that Mr. Day stood between the patentee and the financiers, 
Defendants went behind his back and got from the patentee similar docu- 
ments to those he held which excluded him from his agreed share in the 
profits. Mr. Willard was a financier and was interested in certain mining 
properties in Wales aud. Cornwall, and the original idea was to use the 
furnace in connection with those mines, and it was agreed that plaintiff 
and three defendants should equally share the protits, Ultimately the 
scheme was altered, and there were negotiations with a Mr. F 
who was connected with the Newcastle Electric Supply Co.. the idea 
being to use the furnace there, Matters proceeded and the company was 
in due course formed, largely through the efforts of plaintiff. but. plaintiff 
now said that defendants eventually combined together to get rid of him. 
They made various complaints against him, and then went to the patentee 
and got the document that it was alleged excluded the plaintiff from the 
benefit that it was agreed he should have. 
clearly established upon the correspondence that plaintitf and the three 
defendants were co-adventurers in that matter and they agreed detinitely 
to share all the protits, and other questions that might arise as to whether 
the company that was in fact formed was the one that it was originally 
intended to form at an earlier date were really immaterial. 

Mr. W. T. Dav gave evidence in support of his case. and emphatically 
stated that it was agreed that the original idea was that. the invention 
should be used in connection with various mining properties in Wales and 
Cornwall, but that was not carried out because of the ex pense that would 
be involved in the erecting of power stations, When attention was 
directed to the Newcastle-on-‘Tyne scheme, Mr. Willard introduced. Mr. 
Haviland, whom witness understood was a solicitor and a director of one 
of Mr. Willard’s companies. It was first proposed that the capital of the 
new company should be £100.000, but that money could not be raised, 
and the figure was very substantially reduced. Witness denied that he 
ever undertook to arrange for the capital for the new company, and 
asserted that that was entirely the province of Mr. Willard. 

At the close of plaintiff's cross-examination, Mr. Schiller submitted 
that there was no case, but his Lordship said he would not stop the case 
at that juncture, but would hear the evidence for the defence. 

Mr. SCHILLER, for defendants, said that his clients? case was that the 
stury told by Mr. Day was untrue. Mr. Willard was a gentleman who 
was largcly interested in certain mines which were worked privately, and 
he and Mr. Haviland had had considerable experience in dealing with 
business of that kind. Mr. Day had been tinkering with the Cornish 
scheme, because Mr. Ruthenberg, who had parted with all his patents 
except for Cornwall, had a mine there which he was anxious to develop, 
his idea being to work the mine and put up his own furnace there, but the 
scheme came to nothing, because the expense would bo too great, in- 
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sxelmont. 


Counsel areued that it was 


Plaintiff had unsuccessfully tried to get the money, and he got out 
another scheme which was hardly more successful than the other. He 
told Mr. Willard that he could find the money needed to exploit the 
patent, but he wanted somebody who could put his scheme into order and 
sec it through. He had no oftice, and he wanted that accommodation and 
the help of experienced gentlemen who could put his rough scheme into 
proper shape. Both Mr. Willard and Mr. Haviland assisted him. and the 
real trouble arose because plaintitf failed to find the money in the wav 
that he had suggested he could. As time went on Mr. Ruthenberg got 
very annoyed because the promises made were not being carried out. The 
option was expiring and everybody concerned met, and on that. occasion 
Mr, Willard asked plaintiff direct how he was getting on with the finance. 
The position of Messrs. Haviland and Willard was that unless there was 
an extension of the option by Mr. Ruthenberg all their labour would have 
been in vain. Mr. Day at that interview admitted that he had done 
nothing, Mr. Ruthenberg said he would not allow Mr. Day to have anv- 
thing further to do with the scheme, and would not renew the option to 
him. ft would be denied by Mr. Willard and Mr. Haviland that it was 
ever suggested there should be a partnership upon the basis of which a 
claim of that description could be maintained. The electric furnace was 
a very good Invention, largely in use. Mr. Ruthenberg was in the posi- 
tion of having a good asset to sell, and as he did not want his name to 
appear as vendor he put it in the hands of Mr. Day to sell, himself 
getting a certain price, Mr. Stalmann getting something, and Mr. Day his 
own share. The matter was carried out eventually in the way best. 
suited for the parties concerned, Mr. Day figuring as vendor, having all 
the shares and distributing them to those who were entitled to receive 
them. If there was no partnership there was an end of the case. 

Mr. STALMANN said that early in 1911 he was introduced to plaintiff, 
who conversed with him generally about the Ruthenberg furnace and the 
tinding of money for exploiting the invention. Plaintiff said he had a 
number of inthueutial friends who could advance money that might be 
required. for à scheme, and at that time the Cornish scheme was con- 
siderably debated. The first suggestion was that the capital of the com- 
pany should be £100,000, and that was subsequently modified to £60,000 
and then £35,000, but the scheme eventually fell. through, Subse- 
quently the Newcastle scheme came under discussion, and in connection 
with that it was proposed to form a company, the money to be got 
together by plaintiff. but he failed to do that. There was no arrange- 
ment made by which plaintiff and defendants should share protits. 

Mr. HaviLAND gave evidence, stating that when the Newcastle 
scheme first came before his notice, he understood that he and Mr. 
Willard were asked to look thoroughly into its details and provide an 


office, Witness went into the various agreements and other technical 
matters and considerably revised and altered the scheme. Witness gave 
evidence of the financial arrangements that were made. and said that 
eventually Mr. Day acknowledged his failure to secure the capital, and 
pleaded that he had been hampered by illness and by certain delay that 
had oceurred because of Mr. Ruthenberg’s omission to state certain facts 
concerning the Newcastle contract. Mr. Ruthenberg was angry with 
plaintiff, and he ultimately wave the option to Mr. Stalmann., 

Mr. WirLLARD. also gave. evidence, and denied that in connection 
with the Cornish scheme he was to find capital, and he said that no 
arrangement was come to with plaintiff as to sharing of possible profits 

Mr. Marcus RUTHENBERG said that in 1910 plaintitf was introduced to 
him as a person who could control large capital. and for some time the 
Cornish scheme was under consideration, but it was eventually dropped 
on account of expense, Subsequently witness suguested the Newcastle 
project, as there were good premises vacant there that were suitable for 


the patent, and there were considerable negotiations with Mr. Esselmont, 
of the Neweastle-on- Pyne Electric Supply Co. He had given an option 
to plaintiff, because he did not desire to appear as vendor, and eventually 
the time of the option expired before Mr. Day had vot the capital together 
as promised, It was untrue to say that defendants persuaded him to 
refuse to renew the option to plaintiff, The fret was that defendant 
Stalmann pressed him to renew it to Mr. Day, but he declined to do so. 


After counsel had addressed the Court on the evidence, Mr. Justice 


Pickford reserved his judgment. 


Colne Tramway Arbitration. 
The hearing of evidence and arguments in the arbitration by Mr. Ram, 
K.C., as to the price to be paid by Colne Corporation for the Colne & 
Trawden Licht Railway Co.'s undertaking was concluded on Monday. 


Mr. J. E. WALLER, consulting engineer, said more than Id. per car- 
mile should be set aside for renewals. With regard to the condition of 
track, at least one-third of it would have fo be replaced when the rails 


were renewed. He estimated the average life of the rails as 15:3 years. 
Upon the basis of 1d. per car- mile, the accumulated renewals fund up to 
1912 should be £12,038, which. invested at 3 per cent. compound interest 
for the unexpired renewal period (10-40 vears) would amount to £16,371. 
Adding £15.030 (the amount which would be arrived at for the unex- 
pired renewal period on the basis of 1d. per car-mile on the estimated 
annual car-mileage of 300,769) invested at 3 per cent., the total of the 
renewals fund would be £31,402. The total estimated cost of renewal 
would be £34,145, so that the amount necessary to set apart for such pur- 
pose was not ld., but 1-087d. per car-mile. His total valuation of the 
undertaking was £23,818, or, including £400 in respect of some further 
land which might be brought into use in connection with the tramways, 
£24,218. Amongst the contingencies which might in future affect the 
value of the tramways were war (which affected the earning and spending 
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power of the people) and competition or threatened competition by motor 
omnibuses, &c., which, even if it did not affect the revenue, scared in- 
vestors. He did not deduct from his estimate a certain number of years’ 
purchase on account of these factors, but he thought a purchaser would 
be justified in taking them into account. 

Mr. A. G. CoorER (borough electrical engineer of Colne) said he was 
cognisant of the agreement between the Council and Messrs. Greenwood 
& Batley, whereby the Council took over the electrical installation and 
agreed to supply current to the tramways company at 1-62d. per unit. 
In 1908 an application was made for a reduction of the charges and 
refused. The Colne undertaking in 1912 was carried on at a lower cost 


three, and none of those three supplied power for traction. The average 
price per unit was 209d., and the average price obtained from the tram- 
ways company was 1-62d. The traction load was a varying one. The 
estimate given by Mr. Sellon (that it would only require a supply of 
190 kw. to run 12 cars) was ridiculous. He estimated that it would take 
over 200 kw. for nine cars. Reckoning about 25 kw. per car, he put the 
maximum demand for 12 cars at about 300 kw. The capacity of plant 
installed solely for traction purposes was 320 kw. The average cost of 
production of companies in various parts of the country of which he had 
obtained patriculars was 173d. per unit. while the average cost at Colne 
was L62d. A steam plant of 320 kw. would cost from £7 to £8 per kilo- 
watt. He knew of one tramway undertaking with a road like that at 
Colne, where 25 kw. per car were put in, 20 kw. per car would not be 
ample at Colne. 

Mr. €. J. SPENCER (manager of Bradford Corporation tramways) said 


than any other similar concern in the country with the exception of 


the population served by the Bradford tramways was 334,000. Trade 
had a great effeot upon the income of the Colne company. As 1912 was a 
boom year it was his opinion that they need not contemplate any in 
crease in the future. Owing to the single lines and loops on the tramway, 
coupled with the congestion of traflic duc to the narrow streets, the 
service at Colne was an exceedingly irregular onc. 

After some other evidence had been taken, Mr. C. C. HUTCHINSON, 
K.C., addressing the arbitrator on behalf of the Corporation, said the 
difference between the parties was almost entirely one of principle. In 
order to secure the value of £170,000 (the amount the company claimed) 
the Corporation would be compelled to ex pend a further £28,000. Of the 
company's claim £96,000 was based on present maintainable profits, and 
£74,000 was based on estimated future earnings which could only be ob- 
tained by a large capital expenditure. The purchasers estimated the 
value of the undertaking at £25,000, or. after adjustment of the matter 
accoeding to an agreement as to lands, £27,000. What the arbitrator had 
to do was to find the market value of the undertaking as a going concern 
without allowing for compulsory purchase. He urged that the figure 
must be one at which a purehaser could make a profit on the undertaking. 
The arbitrator should have some regard to the way the line had becn 
managed in the past. It wasacontractor's line and the capital had never 
been raised by the company, which still owed £50,000 to the contraetorr«. 
A purchaser would expect to make a 10 per cent. protit on his purchase. 

Mr. E. Honoratrs Lrovp, K.C., replied for the company, and denied 
that his advisers had put an inflated estimate on values, or that?they 
anticipated all possible future profits. | 

The arbitrator reserved his award. 
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CHATHAM & DISTRICT LIGHT RAILWAYS CO.—'l'he revenue for the 
half-vear ended Dec. 31, 1913, was £25,879. 175. 6d.. and the expenses 
were £14,115. 5s. After deducting the rent of Rochester: Corporation 
lines (Z£ES71. 16s.), interest on debentures (£934) and interest. accounti 
(£345. 8s.. 10d.), and crediting balance brought forward (2,766. 2s. 9d.) 
the balance is. £11,379. 10s. Sd. Of this amount £5,500 has. been 
transferred to reserve for depreciation, and the directors recommend 
payment of dividends at the rate of 5 per cent. per annum on the pre- 
ference share capital (£2,940). and at the rate of 4 per cent, per annum 
on the ordinary. share capital for the half-year (£2,120). leaving 
£819. 10s, 5d. to be carried forward, The traflie receipis show an in- 
crease of £1,8584 and the expenses an inercase of £839 over the correspond- 
ing half-vear of 1912. 

EAST LONDON RAILWAY.—'lhe report for the vear ended Dec. 31 
states that the line was opened for electrical working on Mareh 31. and in 
the last seven months of the vear the passengers carried totalled 3.174.192. 
compared with 2,500,992 in the corresponding period of 1912. The net 
receipts from minimum rent of line, &c., amounted to £37,359, and after 
providing for general charges there is a balance of £35,693. Out of this 
Interest is paid on first charges, second. charge (7 A7 and ©“ B 7). and 
Whitechapel extension debentures, leaving £8.71) to be carried forward, 

LLANDUDNO & COLWYN BAY ELECTRIC RAILWAY (LTD.) -—The profit 
for the year ended. Noy. 30, 1913, after. providing for operating and 
administration expenses and interest. on debenture stock, amounts to 
£7, 763. Fis. 4d.. and with the amount brought forward (£1.257. 19s. 1d.) 
the total available balance is CO.02b. 10s. 5d. Part of this amount has 
been applied in redemption of debenture stock in Jan. 19E3(£1.347. 105. 2d. 
in providing for sinking fund instalment, due Jan.. 1914 (£1,405) and in 
writing off balance of discount and ex penses of issue of debenture stock 
(£1.373. Ms. 10d.) leaving £4,805, 2s. 5d., which the directors recommend 
shonld be applied in payment of a dividend at the rate of 4 per cent. per 
annum (less tax), carrving forward £019. 2s. 5d. "Phe. traftie receipts 
increased by £1511. 85. 7d.. and the operating and administration ex- 
penses decreased by £184. 11s. 8d., compared with the previous year, A 
settlement has been arrived at with Colwyn Bay Council with regard to 
the widenings in connection with the extension to Old Colwyn, and the 
construction of this extension will be commenced at an carly date. "The 
line is being doubled at the top of Penrhyn Hill. and the doubling from 
the end of Mostvn-avenne to the North Western Hotel in Llandudne will 


shortly be undertaken, 


NEW COMPANIES, STATUTORY RETURNS, &c. 


NEW COMPANIES. 


ELECTROMECHAN CO. (LTD.) (133,418).—Rey. Jan. 17, capital £500 in 
€l shares, to take over the business carried on by W. W. Lower and 
H. F. Eddrup, and to carry on the business of electrical and mechanical 
engineers, &c. ^ Private company. First directors are W. W. Lower and 
H. F. Eddrup. Reg. office : 25, Red Lion-street, Holborn, E.C. 

IRISH TOWNS ELECTRIC LIGHT & POWER CO. (LTD.) (4,087.)—Reg. 
in Dublin Jan. 16, capital £5,000 in £1 shares (2.000 preference), to carry 
on the business indicated by the title. First directors are M. Curran, 


J. Moore, J. A. Shannon, S. Finney and W. Garmany. Reg. office: 1, 
Wellington-place, Belfast. ` l 

PARMITER, HOPE & SUGDEN (LTD.) (133.406.)—Reg. Jan. 10. capital 
£15.000 in £1 shares (11,500 preference), to take over the business of 
electrical engineers carried on by V. Hope and V. H. Sugden, as Parmiter, 
Hope & Sugden. Private com pany. First directors are V. Hope, V. H. 
Sugden and W. N. Sugden. V. Hope and V. H. Sugden are managing 
directors and may retain office while holding 500 ordinary shares. Nec- 
retary: W. N. Sugden. Reg. offise :: Hulme Eleetrieal. Works, Elles- 
mere-street, Hulme, Mmehester. 


STATUTORY RETURNS. 


LITHANODE (LTD.)— According to returna to Nov. 17, 1913, the capital 
is £3.000 in £1 shares. 2,775 shares taken up; £2.340 paid (including 
lGa on 225 forfeited shares); £500 considered as paid on 500 shares. 
Mortgages and charges. £1,700. 

J. B. SAUNDERS & CO. (LTD.)—Capital in return to Dec. 10, 1913, 15 
£20.000 In £1 shares (6,000 “ A " and 14,000 * B”) 6,000 7 A" and 
12.000 © B |V shares taken up: £18,000 considered as paid. Mortgages 
and charges n. 


RECEIVERSHIP. 

G. F. RIMMER & CO. (LTD.) —Notice of appointment of A. Henderson, 
26. North John-street, Liverpool, as Receiver, on Jan. 12, 1914, under 
powers contained in debentures dated June 25, 1902, Nov. 24, 1903, and 
Oct. F7, 1908, has been filed. 


CITY NOTES. 


— M 

MEMORANDA (Jan. 22).—Bank rate 4! per cent. (since Jan. 8, 19H. 

Price of silver, z6!d. per oz. Consols 733—74 for money, and 

for account. Consols Pay Day, Feb. 4; Stock and Shares Continuation 

Days, Jan. 27 and Feb. 10. Ticket Days, Jan. 28 and Feb. 11. Pav 

Days, Jan. 29 and Feb. 12; Mining Shares Carry Over Days, Jan. 26 
and Feb. 9. 


BISHOP'S CASTLE ELECTRIC LIGHT & POWER CO. (LTD.)— Prospecti 
only of proposed company filed Jan. 15. Capital £2,500 in £l share 
Proposed directors: G. W. Summers, F. H. Hinde, H. Donaldson, and 
F. N. Turner and H. O. H. Wenman will join the board after completion 
of the works,  Seeretary, G. Tomlinson, and reg. office: 79, Lichticld- 
street, Wolverhampton, l 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— lhe number of unit 
delivered. to consumers during the four weeks ended. Nov. 28. 1913. 
amounted to 065,848, compared with 817,110 units in the corresponding 
four weeks of 1912. For the four weeks ended Dec. 26 the units wer 
992,773, compared with 806,132. 

COMPANIES STRUCK OFF THE REGISTER.—The following wer À 
off the Register of Joint Stock Companies on Jan. 20: Anglo-F 
Turbines, British Electro-Metallurgical Products Co., City Carbon C 
and Electrasites, 

_ ELECTRIC CONSTRUCT;ONICO. (LTD.)—The directors have declared me 
interim dividend at the rate of 7 per cent. per annum on the preference 
shares for the half-year ended. Nov. 30 last. 

OTIS ELEVATOR CO. (LIMITED AND REDUCED).—A petit 
firming a resolution reducing the capital from £200,000 to 
be heard by Mr. Justice Neville on Jan. 27. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


m METAL PRICES. 
ssrs, J. B. Garnham & Sons, 132, Upper Thames-street, London, E.C., quote under 


date Jan. 21 the following as the present basis prices of 
Solid DOW a A EL Erelish Lead per ton à pr Pri 
EEREN) P 'E E ~ . t » @ t 
Repo eros nhe eo oe DEND NAME: Wed, |rercamr| DIVIDEND 
Braved Bras MR UG A gH: Antimony re we £30200 4. d. Jan 21 | Yistoso. Dur. 
Ro re seier esrar en ; 5 nom Scrap eid s n $3 ———— 
ded sies LE Enasi seis . | Braziery er Sc 2 | 
fags Sites cete cos: Sid: | Old Brass, dan aper GO 90] is Electricity Supply. 
Copper Sheets ........... B 0 0| Old Lead, less 4!bs. cwt. .... £17 O O || 10 nh Bournemouth & Poole Elec. Sup. Ord....| 9 —19 e 
Mr. A Old Zinc: usse oe hex Elé Q /6 | Do. 4 per Cent. Cum. Pref 8 6 0 0| Mar, Sept 
Jan. 21.1 Joseph, Earl-street, London-road, Southwark, London, S.E. quot: ) 10 6) | Do. 6perCent. Cum. Second Pref... à—94 1414 9) Feb, Au 
an. 21, the following prices of OL» MRTALS :— y London, s.c quot undsr date 3t. bo Do. 4j per Cent Deb. Stock ied] xs | $3 ag 514 0 | Feb, Aus 
Alaminium: Cufties onika Eo EL : —" $ ae OPER & Kensington Elec. Sup. Ord: -| 81 -9} : u s Jan, uly 
Old Brass .csssesecssseeee G41 0 0 a M TE uu EVE 0:9 st. | 4% Central Blec Sup Co 49] Quar. Deb. S ..| Bb-Bb |4 0 O| Mar, Se 
Clean Copper. .... Aen £59 0 0 Holl ICs cni an abe ates . £16 00 | 5, ‘Je | Charing Cross nt 4% Guar. Deb. Stck; 90 —93 | 4 6 0 ane D» 
Braviery'Copeer ow eeae cs 08 He ow Pewter ...cccceses. £13) 0 O S .f3| Do. 4 (W.End & City) El.Sup.Co 4—5 500 , c 
Gun Metal sses N £53 0 0 Shaped Black Pewter ...... 13 0 0 | ge) '$ | Do. 4uerCont Deb. Stock (red. PU | 4 —4 (8 0 Ol Feb Aut 
Old Lead (less 4lbs. cwt. Draft) £18 10 0 MIS dM G2 10 0 | St i ys tf per Gant, Bob, Stok ed) 324-10 ER: jan ib 
———————————————— — 5 Do. Clty Undert ing hoi 24-100}, 4 9 6 , 
= LRL medio! pares eb ee 5 2/0 Ch i y Un ertaking 4195 Cum. Pref 3b —4 | S 12 11 ? 
ELECTRIC ll sc | aac elsea Electric Supply Ord. 44 —5} 4l Jan, July 
. : cce 929 17 
TOUT Eo de 
T 6/0°| City of London Electric Lighting Ord...| 164 — 5 3 5 
- i i ndon Electric Lighti A ie x 
LINE. Week 3 In | AGGREGAT 10, 6/0 Do. 6 per Cent. Cum. P i Bo 5 4 6) Feb, Aur 
3 c. or dec. B. || St.| 5o cecs.) 13—14 54 5 
ended. (a) Woot o es — į St IC Do. 5 per Cent. Deb. Stock (red.) 116 —120 1| 4 9 | Jan, July 
PE BEEN R A Mons, Amount. | 069 dec. | tol Si coner S E Deb. Stock (red.)! 974 - 92i | i1 je n 
MISMO NNNM KCN E. XR COMER. LÁ o go | 10) 6/0 | Do. 6 per noon Ecc SUPP dde Tig 9 -50 Feb, Aug 
Anglo-Argentine ........ DW C A AME wx t.| 44%] Do. 4j per Cent. Deb. Stock (red.).... i12 55 0 O| Mar, Sept 
Ashton-under-Lyne...... — . ' ' + 2,612 2 116,267 + 3,524 | St i4 A Do. Second Deb. Stock Cee 98 —103.4 7 41 Jan, July 
Ayr Corporation ........ - "47 "S59 he : D = EA $ Edmundson's Elec. Corp. Ord asees et 4 9 0; May, Nov 
Bath Electric Trams, Ltd. ,, 14 | 692 | — 21 35 | 13322 + 1.97% FS 6% | Do. 6 per Cent. Cum Prefvccsscceee| 3] 758i la Eo | June Jub 
VON due wee aces i 1 142 et ; — 186 os o. per Cent. Non-C _ Pref. ... ENT. ay, Ov 
Birmingham Corporation. _,, E | T ^r | x 2), 42 51357 5025 7 i 44%! tDo. 44 per Cent. Ist Mort bb. (red.) nt F ee 
Saran Corporation S007 gt onto Le Tat P TE IA {5 3/0 | Folkestone Electricity Supply Co. Ord...| 41-45 $4029] to: 
ation...... : ' 45 : + 55,492 + S, i Q. per t. ; . j pril, ! 
croco m ND DEI RE ES INESSE 2p ME | 3 i | eb Aus 
rpora ON eee i : i : 27 Ar 4 ove ectri nnnm eb, 
Brighton Corporation, - .- UNS E PNE e eee lear 44%] Isle of icut p RP co. Deb. Stock: uo dar 2| APHb Oc 
rams : tA 6.468 239 ensingt 3 ; M T 
Burnley edes p pd F 1 ae + AWB] 2 17,38) H EU i e 6% tDo. 6 erent ie B MA " = |511 6|Feb, Au 
urton Corporation .... ., 18 272 E. 920 as x So WM SE 495 | Do. 4 per Cent. Deb de (red) s. d 99 —9. 517 6|]Jan, July 
Bury Co ration eee ” l8 1.252 x a i: anne + pike 4% E & Kngtbg.Co. Notting Hil! —92 |4 7 0 oe 
amwaysCo... ,, | ? 75. -= 853 + 2M} . (Joint Station) 4°% Deb. St zi 
Camborne- Redruth bo » 7 oe + 82.976 J "212.858 + «3.509 | a ee en E EE Co. Pred Deb. Stock... 24 met: | H [s : nee Oc! 
ration. s.e.. ` es mE s DE ndon ; » an, 
Central London Rallway . Eau e $ id D st ag Do. oe d ME Sep 
ty & South London Rly. 5,17 2 048 — 365 3 18.883 - 1001 ^ S 4% | Do. 4 per Cent. Ist Mort. Deb....... Mer | 514 0| Mar, Sept 
Cork Electric Trams Co... | 15 ee 271 3 2333 '— sog : 2/0 | Metropolitan Electric Supply Ord... ...- xc: 4 6 0) Jan, July 
Fd baci acne "9! 1.504. us a k m - gl | St. | 4194 Re Hi pec cen pum. Profirs.ccdeans 43 - 2 | 1 " 9 ete Oct 
e6$e250609*00600090999; e , ADE — 6. : S7! * per t.D . 2 an, ul 
Dover oration ...... 7 E ea, . | T | pem zt 3 s Do. 34 per Cent. M ARRIUS Ms —9) |4 1l Oj June, pI 
arti & Toucan Ril es déc rcs. Tice d 10.421 + — H8] St. a Newcastle & District E L.4 Mt Db. S | 65 AEE dine ub 
UV Rad ‘ e 297 ES E , t. o. nd Mort. ... oeeees ` OS oe 
paces Gor ration .... E i ! Dus (vo B G2 11,703 .— 1273 : el Aio Newcastle Elec. vd 419, Ist Mt. Db... ae 954,6 6 0 .. 
EM Ham Council ......  , 17 2d i» a 2 | 16.21] EE EN eo mn MES Power Sup. 5 Morts..! 109 me 1 T 2 Jan, Jul 
9$09*00060690660020€99*2| : * , 2 — 1.959 , ;9 3. 'o im. Pref. St... 05 ae 
Corporation ..... "n ZA. es 9 342 | 12002 1+ 1 | 196 Notting Hill E. L. Co. 6% e| d ob —1971 911 6 | April Oct 
Glasgow Corporation ...| he sae ps I5, 42 14.455 + irs 3 3/0 | Oxtord Electric oo dua Nonne ii -104|5 14 2 m 
Glossop Trams s.s.s...) » 17 Q3 P3. 35 lS (E antea d gel Z6 | Do. SperCent Cum. pouce ^ sacra 5 8 0| March 
Gloucester Corp, +... ++. ” Mu ^s hoe 9 3 342 |- " 5 495 | tDo. 4% Deb. Stock.,... cse icol 413 0 | Mar. Sept 
portus Corporation..... y l3 77 ji H 2 | $973 = 2 H 5/0 | St. James’ & Pall Mall Elec.Ord........| 8 sa ne 
pan Elec. Trams Co. hs 15 pie t 179 41 | 87.532 .* 3,31 St Eu Do. 7 per Cent. Prefs E ence: H 511 O Feb, Aug 
Hong Rong ..-+ss+ereee bees 75 | 2 300 = to alae] © 34 per Cent. Deb. Stock (red.)....| 92 I | 418 0| Feb, Aus 
Hl Connon ee o EO. Ig popa |- $24.955 |} st. MER rc ute Supply Ord..... GI | cise | Aa 
Ilford District Coil cil "e ee 17 | 3,249 -- 232 42 | 153 394 ; F 4.623 ! i n South MA st ort. Stock (red.) ^»"'acnbeos 97 —102) 5 [6| 0 pril 
Mord District Council e! ; 12 — 305 - 27 32 , 193 be | Gaz DM UN Bu eed E .. | Feb, 
So D4 dh. dob. mete a ERE EIE ES 
anet Co. ...... s, T u ME .. | Urban Electric Supply Ord...... s... j April, Oci 
lmarnock Corporation ., ;, n | 0 (— 23 16 5604 |+ 476) BE ;$,| Do. SperCent. Et un d- A April, Oct 
pao kshire Trams Co. 2) 0” 151,618 + S $135 6.255 | 415 | St. 440, Do. 4j per Cent. Ist Mort. Deb......| 8 $—3 | 5 O0 O | April, Oct 
cashire United «4... ^" tdi 23] 2 | $2) t — 25 Sty) 276) Uxbridge & District ES. Co. Sco CB ae E n MA 
(nTTPTPTPP : M = ' i id aste t š z : AE ee 
Lelcester Corporation ...) ” n 2,596 | + 459 42 + 310.223 D 13 2. 9 5n Wastminster a a Stations..| 1l, —l;, |6 5 0 | May, Au 
Lelth Corporation ...... ” 1 peus ae | eM" we S 5 2/3 | tDo. 4j per Cent. Cum. Pref. ........ Bio | 510 0| Mar, Sep 
aau Corporation ....., ,, 17 1 + 29 435 25.292 ' 1,153! eee 5—54 |4 5 9) Jan Jub 
e iol Sen re. wi dO | 12835! FE 835 P | 355 dL 281 | 
LierpoolOverhead Rly... ,, 18, 16/2, + 9% y: 209 4E vhs Electric Rail 
*London eire ae » 16" 139 | — DC P oe |t 192 ways and Tramways. 
London Elec. R pana ' 7 41,673 =- 5541; 49 f 79 5 eae l. Bath Elec. T 
London DUE qiu O is 17 15,3200 =e 129 | 3 1 3,218 it 23,627 1 0/6 ec. rams Pref. Ord cakes &—A 
Musee da qos 2 45.60 i- iDo. 5 per Cent. Cum. ; X A 
Lowestoft Corporation ..  ;, 2 | Peep s 2 | 12.162 = 3 St.) 4 o Do. 4} Ist Mort. Deb. E iu: | 6 13 O | Jan ad 
Maidstone. sasse sre ji dd 163. 14 15 2939 D a St. | 4470) B'ham Dist. Po wer & Trac 4j Istbeb.Stck! Ba 5o E April, Oc 
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i 2 5 = oo@. 4 — 
Tyneside Tram. Co. .....| n, bes ec 622b + "635 | 10 45 Imperial Tramways Ord... cocer IT [s 0 0) Apri, Oct 
allasey Corporation...) 2 — 1) 22, 76 72] 84 + loeo. "DC e percent Pie io eR 311 x Mar Se 
Wall Corporation 2: y (7 "sp Lo 76 73 C "xe D edt | Sts, 4384 Do. Akper TES JC la ein Sop 
West on.. PA S 1495 — "49 : .of Thanet E. T. & Lt. 5 per Ce t. Pref.. a4. 8 Oj; Jan, Jul 
Wolven aa a ca s ated me ET | x LL | E 495 | tDo. 4 per Cent. Deb. Ie ELM E, rr |5128 0 ar, i 
Yorkshire WR Ten S. 7 Mo 193 r uod | 113433 + 3852 | st eo aia Ne a Se 9410p | 318 3 | Feo, i 
Se eee ee ANB Ss s. 1831. 1,308 CE j n 1 101 1/3 ncs Utd. Trams 5°% Prior LienDeb.Stk — | Feb, Aug 
ta) These co ; ae | + ABA 3 4.027 1l 1/3 | London Electric Ry. O; 77 —81 , 6 3 6 | Jan 
f Includes omblouses se Ed A the corresponding period last year. * Par mu 6 | = 4% er 4^5 Deb. Stock is M en all a ae en oe 2 
i ed Aug., 1913. 1 Minus 2 days f Mi uu ARI [ St 479 | Do. A per vent e te ? =o | 480 " 
BRITI 3 days. 9 Pl od did nus 3 days. (Plus [e| *”? London United Trams 4% bh Or S—?7?7 ,3 4 9 : 
owned by (SERSURICAE FEDERATION.—The tr aL dard | Sy .. | Mersey Con. Ord S Mt. Db. St} 64 —68 |518 0| Jam July 
companies i in t raffc receipts on t J| St. | 44% Elec. jj ecd 1 e P : 
nl by to Mp Nae sess op he Sagar sed atay f S| He Bo oa p aes ctiaisds | Sacks [S18 8 us ju 
o | Sx | 14%] Metropolitan Rallway Consolidated... —89 |512 0 
ted.,.. 
454—464 | 3 10 O | Feb, Aug 


£10,563) 
£10,563), Upon such 323) The omnib 
Uicrcase for the week ao as were working bo last year and (hig year the 
Car a ee Ee ey ee 
S No allowance has been made for accrued Interest’or redemption, t Ex Dividend, 


—— — - 


674 i 


NAME. Wod., 
: Jan. 21 
Electric Railways and Tramways— Continued. 
Metropolitan Rly. Surplus Lands Stocks.| 60 —62 
Do. per Cent.Preference..........| &0 
Do. 3j per Cent. " A" Preference...., 77 —1? 
Do. per Cent. Convertible Pref.....| 77 —79 
tDo. } per Cent. Debenture Stock....; 83 —85 
tDo. 3$ per Cent. "A " Deb. Stock....| 81 —83 
Metropolitan District Railway Ord.....| 3!1—32l 
Do. 44 First Pref......ccccesscceces —84 
Do. Assented Ext. Pref. (Int. Guar. by 
Und. Elec. Rlys. Co. of London, Ltd.) 75 —77 
Do. 3 per Cent. Consoltd. Rent-charge, 29 —71 
Do. 4 per Cent. Midland Rent-charge.. 92 —94 
Do. Guar. Stock 4 perCent...... siete 20, BS 
Do. 6 per Cent. Perp. Deb. Stock ....' 130 —139 | 
Do. 4 per Cent. Ditto ......eeceeeee! 9) —92 
Potteries Electric Traction Ord......... tk — ý 
Do Sper Cent. Cum. Pref........... %*— th 
Ov. 44 per Cent. Deb. Stock........ 84 —87 
. S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 4-1 
tDo. 4per Cent. Deb. Stock..........! 66 —70 
Undergd. Elec. Rys. Lon, Shares........|  3&—3i 
Do 44°, Bonds *559900*6995 e@eeoconece 98 —100 
Do. 6% Cm. In. Deb. Rd. St. ...,... 113 —115 
Do. 6% In. bds. (with Coup. 12) el 931—214 
Yorkshire (W.R.! El:c. Trams, Ord..... i—hü 
2 Dc. 6 per Cent. Cum. Pref..........4 — d4—4 
Do. 4$ per Cent. Ist Debs. keds 79 —84 
Electric Manufacturing, &c. 
. 144% Anchor Cable Co. 4494 Deb. Stock......| 98 —100 
1j 1/45 Aron Electricity Meter Ord............ Àk—iü 
l 0/7; | 595 Cum. Pref «.... ss ieee cb 
00 3 Do. ist Mort. Con. Dbs............. 8S —J38 
1| 0/7: Automatic Telephone Mig.Co.6?9 Cm. Pf. 14 —1& 
1| 1/45, Babcock & Wilcox Ord.......... ese 2l 34 
A} 07 Do. Pref. oase soceses ex lala 
$1 4/0 | British Insulated & Helsby Cables Ord...) 5§ -9t - 
5 3/0 | Do. 6perCent. Pref.. essc S1—ol 
jt. uo Do. 4j per Cent. Ist Mort. Deb. (red.). 99 —1i02 
3t d Do. $5", Mort. Deb. Stock ...... Se.| 93 —102 
1) 0//. British L. M. Ericsson Mfg. Co. 6% Pf... — H—!4 
St, | 44% British Thoms'n-Houst'n 44% Ist Mt.Db 92 --95 
J! se British Westinghouse IO per Cent. Pref... 1t—13 
100} 6% Do. 6 per Cent. Prior Lien. Dbs. (red.) !02 —105 
3t 4% Do. 4 per Cent. Mort. Deb. Stock...., 67 —70 
3t.| 97e Brush Eiec. Eng. Co. Prior Lien Deb. Stk.) 73 —8) 
3t «fio Do. 44% run. Ist Deb. Stk.........; 29 —43 
St | *d7o Dc. Perpetual 2nd Deb. Stock ...... 23 —27 
WU | Callender's Cable Con. Ord. .......... |] >il} 
46 Do. 5 per Ce: t. Cum. Pref........... ! «NR—5&L 
31 | ij7o Oc 44 per Cent. Ist Mort. Debs. (red.) 96 —SY 
l 2/8: ^ Castyer-Kellner Alka: Co. ex bonus ze od 2 m a 
i^, H% Do. 44 per Cent. I: t Mort. Deb. (red.) 104 —107 
| IC. | Consolidated Electrical Co. Ord......... | haat as 
2/0 = Consolidated Sienal Qo veces irs cmos wat 
| 0/71. 6 per Cent Pre. e sess Sas Tis P: 
(00) 2% | Cromptor. & Co. 5 pei Cent. Ist. Mort. 
| Debs. (red.). .. .... ee ned | 72 —76 
Lo ss | Dick. Kerr & Co. Ord............. .. | ofthe 
t! 0/7} Do. 6 per Cent. Cum. Pref N m3! 
9| ** | Edison & Swan United ("A"' Sh.) (£3 pd.) i 
S| e. | Do. (£5paid)....ve eese nee e e di 
3t. | 476 Do. 4 per Cent. Mort. Deb. Stock (red.) 54 —58 
it | 5% | Do. 5 per Cent. 2nd Deb. Stock......! 63 —68 
1 57e Electric N i a PE EE alae i—i 
ii 7% Do. 7 per Cent. Cum. Pref........ e # —lü 
St.| 4% tDo. 4 per Cent. Perp. Ist Mort. Debs. | Jo —7) 
10 6/0 General Electric 6% Cum. Pref......... 34 —10] 
3t | 4% Do. 4perCent. Ist Mort. Deb. St.....! 88 —93 
$, 9/U | Henley's Telegraph Works Ord...,.....|. 13h —14] 
5 2/8 | Do. 4j per Cent. Pret............ ee 43-5 
3t.' 4#% Do. 4 per Cent. Ist Mort. Dcb. Stock.. 122 —102 
10: 10.0 India Rubber Gut. Per., &c., Works Ord. 1l —12 
l0 3/0 Do. 5 per Cent. Cum Pref..:........ | 9 -~93 
100) 4% | Do. 4 per Cent. Deos. (red.).......... 96 —9J 
l! se | National Elec. Construction Co......... | i—i 
l| «+ | Richardsons, Westgarth & Co., Ltd., Ord. ky 
‘l] ee | Do. 6 per Cent. Cum. Pret........... | wt 
St. | 48%) Do. 4j per Cent. Perp. Deb. Stock... 50 —5 
9| «+ Simplex Conduit 6 per Cent. Cum. Pref... 44 —5 
K 12/0 Telegraph Construction & Maintenance... 37 —39 
woo, 4% Do- 4 per Cent. Dcb. Bonds (1909).... 96 —92 
l 9 Vickers, Ltd., Ord..s. ie sees. Wélesan. he sal 
1| 9/6) Do. Sper Cent. non-Cum. Preference.. 1 bg —il 
St.| 5% Do. 5 per Cent. non-Cum. Preferred.. 104 —106 
St. 470 Do. 4 perCent. Ist Mort. Do.S«. (red.) 94 —Jo 
100: 44% Do. 44 per Cent. 2nd Mort. Deb. (red.) 103 —105 
100 5% Do. 5 per Cent. 3rd Mort. Debs. Scrip. 104 —100 
10. 12% J.G. White & Co. 6%% Cum. Pref....... 144 —153 
St | <. , Willans & Robinson B. 4", Cum Pref. St; 51 sé 
St.) 4% Do. 4 per Cent. Ist Mort. Du. St. .... 05 —09 
| Telegraphs. | 
10' 9/0 Amazon Telegraph ......... i99 Rawesr. X DEt-s6] 
100; 5%% — Do. SperCent. Debs. (red.)..........; 93 —95 
St. | 30/0 tAnglo-American Telegraph Ord...... wae) 02 —€5 
St.) JU/0 tDo. Preferred .. cece ce cee eeee e... 105 ==10> 
St.: 39,0 tDo. Deferred... ceo. e cece. eve 23} —23! 
St.| 4% Commercial Cable 4 per Cent. Deb. Stk.. Jë SJ 
t0! 6/0 | Cuba Submarine Ord............... e. 8—9 
iQ 10/0 Do. Preference 10 per Cent.......... | AE 
9 «/0 Direct Spanish Ord........... ee 31—3J3i 
5 5/0 . 10 per Cent. Cum. Pret..,....... 61—7t 
10 2/0 Direct United States Cable............ 61-—^i 
. AÀ 7o, Direct West India Cable 44?5 Rg.Db.(rd.) —91 
St. 25 U t Eastern Ordinary.. ..... ens 125 —123 
St. 176 Do. 3j per Cent. Pref. Stock......../ 75 —77 
St.' 4. Do. 4 per Cent. Mort. Deo. Stx. (red.) 94 —36 
10 26 fEastern Extension ........... HEN 12 —1214 
St. 4 ^ Do. 4 per Cent. Deb. Stock.......... 4 — o 
10 5/0 G.N. (of Copenhagen) with coup. No. 2.. 31 —àJ 
25 12/0 Indo-European «ecce err horrere |^ 57 —57 
100 S%  ackay Companies Common .......... 77 —31 
I 4% Do. Preference ........... Seu e. 56 —70 
1) 2/0 . Marconi's Wireless Tcleg. Co. ...... | Ji —3H 
1 4/41 Do. 7° Partipe. Pret. .......L.... 2,—-3) 
100 4% Pacific & Europ'n Tel. 4?9Guar.Dbs.(red. 36 —78 
24, Y3 , West Coast of America............uss 1A Ld 
00 4% | Dc. 4 per Cent. Debs. no.i NNI 94°99 
10 1/6 | West Indie & Panama .................. 21 —2i 
10 6 Do. 6 per Cent. Ist Pre£.............|— 99 —1C] 
110! 6/0 Do. 695 2nd Prel seca scarna que 9 —9j 
00! 59, Do. 5 per Cent. Dé sees e ce ce E cee: 96 —y8 
10; 3/0 | Western Telegraph xd and bonus......| 124—134 
- Hee Western UnioaTolegraph Fdg.&R.E.Bnd! 92 —35 
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Price 
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*RATE Last *RATE 

PER cent,| DIVIDEND 4 Divi- NAME, Wed., | par CENT. Orne 
YiELDRD. Ü IDEND Jan 21 |Ymipnzp. UR 
le a. | | Telephones. £ s. d. 

4 8 9| Fa, Aug |100 2$ | Amer. Telephn hend Cap. St.......| 125 —128|6 § 0 " 
| 4 5 6 Feb, Aug |.. 495 | Do. Coll Trust $1,000 4 ner Cent. Bds.| 69 —92 4 7 Oj Jan, ju 

486 | Feb, Aug |. | 4^» | Do. 4% Conv. Bonds 19 eee 99 —102 | 3 18 6 » 

4 8 6 Feb, Aug | St, 595 | Anglo-Portug se Tel.59; Ist Mt. Db: Stk., 103 —105 | 415 0 | Mar, Sep 
| 4 2 6 Jan, July 9 3/0 !tThili Teleohone Velsdsawaereia esrpe.er Ami VS 6 26 August 
(44 3 | dan, July f ee, 5% | Cudan Telephone 597 Ist Mt. Con. Bds... vp S18 6 | a 
‘ oe eb, Aug 1 0771 | Monte Video Telephone Ordo sues cates —i 6 1? 0 ] Nov 

5 7 0 Fb, Aug l 0/6 | 5 per Cent. Pref...... X = |613 6 May, No 
| s. Abs! New York Telephone Co. 30 yr. Bnds....  391—1001/ 4 10 0 a 
4 1! 0 ; Feb, Aug l 9'4. | Oriental **e*0525620650924€ MIR SN ER RN 1$ —2 |5 lo 0 April, Oct 

4 4 6 Jan, July 1 0/7, Do. 6 per Cent. Cum. Pref........ Lt! 15 1 0' April Oct 

4 5 1 Jan July [St 4%) Do 4perCent. Red. Deb. Stock......; P6b—£8) |410 6 ' Jan, Juy 

414 O Mar Se St. 44°, Telph. Co. of Egypt 44% Db. Stk. (red.)..; 951—971 | 4 '2 3 Jan’ ju) 
'4 6 3 Jan, July 3 3/9 | United River Plate Ord. 1 to 270,000... 6i—6t |5 4 0 uly 

4 611 Jan, July 2/6 - 5 per Cent. Cum. Pref........... 4g —S5 4 13 1 June, Dee 
i 2 7 E At St. 44% | Do. 4$ Deb. St. EO PN —100j 4 9 7 Jan, [yiv 

^b, ug 
3 3 s May, Nov : | eld Financial Investments. Coh | 
| «s ec. & Gen. Investment 6% Cum. Pref. 6 16 10 . jb 

5 A 3 | Jan, July [10 9/9 | Globe Telegraph & Trust....ccsesscecs pae $530; ou 

ve 10 3/0 - 6perCent. Pref........ eos sss] 121E—12E 14 15 Sp,DcMr Ja 

4 10 0 | ee 10 o/ S i 122 125 Pi 

543| : 6% ; Submarine Cables Trust (Cert.)........ $—1254 4 15 6: April Oct 

670 ° : : 
uou c 2M Colonial and Foreign Electric 
315 9 : | Railways, Tramways, &c. 

5 7 0 Jan, July 5 2/9 | Anglo-Argentine 5° Cum. Ist Pref...... 41-5 |500 | April, Oct 

5, 2/9 | Do. 5§% Cum. 2na Pref... CU 44—44 6 4 Oi Jan, July 
St. 4% | Do. 4° Deb. Stock.....ceseeeeeee.| 89 — 14 80 une, D« 
St: 44%| Do. 44° Deb. Stock..............| 96 —98 | 4 11 10 v 
'410 0 RS St. 595 | Do. 5^5 Deb. Stock........ Li. S. 9751-9906 5 0 6 2 

812 0| H St.| 5° | Auckland Elec. Trams, 592 Deb. (red.)..| 12 —105 | 4 15 0 ! Jan, July 

& 0 O | April, Oct 9 4/0 | Brisbane Elec. Trms. Invest. Ord...... 4-4 418 6, May 
(514 Q s 5 2/6 | Do. S per Cent. Cum. Pre£....... eve} Q44—5Àb 1413 0 May, Nov 
S f 6 d St. 4496! Do. 44 per Cent. Db. Prov. Certs.. e.. 97 —100 | 4 10 O | Jan, July 

5 4 6 , April, Oct St. 8" | British Columbia El. Rly. Dt. Ord.....! 107 —111 |7 4 9 Mar, i 

435 S St. 6% | Do. Pref. Ord. Stock ........... e.. 103 —107 ,5 12 0 May, Nov 

$19 9 July, Feb [St 57g | fOo. 5% Cum. Pret. Per. Stock 122!) 102 —104 | 416 0 Maye uy 
-416 0 ! Jan,’ July 40 44%! Do. 4j per Cent. Ist Mort. Dos........ 98 —101 ! 4 9 O April, Oct 

4 8 4 Jan, July [100 46°) *Do. Vancouver Power Dobs.........] 94 —98 |4 12 O Jan, July 

418 0 " al 41o) Do. 4$°5 Perp. Con. Deb. Sb occu t ws 9| —94 410 6 vs 

513 6’ m St.! 5?5 | Buenos Ayres Lacroze Trams Ist Mt. Db. 101 —102 418 O Mar, Sept 

414 9 Mar, Sept | St 6% ! Buenos Avres Port & City Tram, Ist | 

te Ups AUE RUD Mm bi NS | 70-75 |8 0 0 Feb, Aut 

5116. oe 9 2/6 | Calcutta Tramways (1 tc 137,610)......' > —Oh . 515 3 Mar, Sept 

514 O0 Jan, July 9 2/6 | Do. 5 per Cent. Cum. Pref ....... £e ŚR Sis | 416 O Jan, July 

6 50 P St 44%! Do. 44% Ist Deb. Stock (red.)......, 96 —9^ |411 0 jan’ July 
10 9 O| Mar, Sept 1 1/0 | Cape Electric Tram Shares ............ | i-i '!613 3. és 
1613 0 | Jan, July 9 18 | City of Buenos Ayres Trams Co.(1904)Sh. i&—95 ' 410 0 F,MyAN 

6 8 0 Jan July |St, 4% Do. 4 per Cent. Deb. Stock.......... 31 —90 | 4 3 4 June, De 

4119 0 Jan, July f °t; 5°% Colombo Tr. & Lte. 5?5 Ist Mt. Db... 8) —33 | 5 7 6 May, No 
411 0, Nov, May |- 5% tHzvana Elec. Ry. Con. Mt. 5% 31.000 50 
! 8 129 Q May, Nov à year Coun, B.is a 93) —97j 9 2 6 | Feb, Au. 

6 6 O Feb, Aug | 100 5% | Hone Kong Trams. Co. 5 per Cent. Ist l 

7 20 " MOR DEUS: aseara ganetan Ao 85 —90 |511 O June, Dec 

n | April, Oct l, .. | Kalgoorlie Elec. Trams. Sk: ig tierce Eo uas May 

714 O | April, Oct | St. 5% . 5 per Cent. " A" Deb, Stock....| | 05—90 'S I1 O, Jan, ha 
| St... | De. 6perCent. " B" Ditto..... .....| 10 —20 * Jan, July 

6 1l 6 ' Jan, July l 0/7,| Lisbon Elec. Trams. Ord... III LEE j4 7 3 July 
|6 20," Sept. 1, 0/7; « 6 per Cent. Cum. Pref........... H—lA |5 2 0 Jan, July 
;/ 1 0 Sept. St 5% | Do. SrcrCent. Reg. Mort. Debs......| 91 —96 15 4 O0 Jan July 

z Feb, Aug 9 3/0 ' Madras Elec. Trams. 6°% Cm. Pref. lOl 4i —5] E 14 0 Mar, Sept 
NECS. Feb, Aug | St. 5% | Do. 5° Deb. Stock .... ....... 11. 93 —101 419 O Jan, July 
,6 18 O0 ' June, Dec | 100 95e | Manaoe Trams & Lt. Co. 5% Debs... . 79 —82 6 2 0 Jan, July 

7 ? O| Mar, Sept. | < | 5% | Manila Elec. Ry. $1,000 Gold Bonds....| 963—984 | 5 1 O Feb, Aut 

800 July 100 $1? Mexico Trams. Co. Com. St............- 63 —22 {417 0 FMyA:eN 

611 9 ,]an, July pe 97? | Do. Gen. Con. Ist Mrt. 59? Gold Bds..i 77 —81 |6 3 6 Mar, se?! 

z l 3) Jan, July f 100 6% | Do. 6% 50yr. Mort. Bds......... ' 73 —82 17 6 O Jan, July 
. 918 10 June, Dec | St-; 44% Montreal St. Ry. Sterling 4$ per Cent. | | 

4 6 0 Mar, Sept | Debs. (1922) (Nos. 601 to 2,000) ......, 9) —101 |4 9 0 Feb Am 
.9 9 9. Feb, Aug | St. 44%) Dc. do. (Nos. 1 to 460o | 98 —102 14 10 0 .- 

410 0 Feb, Aug L a ; Perth Elec. Trams Ord... 10077 li—l# |4 00 May 

318 9 Mar, Sept 9 3/0 | Rangoon Elec. Trams. & Supply Co. 6%, | 

o0 5 U Feb, Aug a Cum testi] nl ewer eneses Preece se 9 —5 5 811 Jan, July 
5°29 " St. 44%) Do. $42 Ist Mort. Deb. Stk lo COI 914—903 (4 13. 3 Jas Juv 

4 | O April, Oct | 100 $1} , Rio Janeiro Tram, Lt. & P. (On cos i | ..  F.My,Aug.N 
| M April 2228 CO 9. 39 yr. Gold Bnds....... vere re 93 —199'5 0 O Api, Oct 

T Nov 109 5 De 3 yr. Mt. Bnds....... Jam es. 99 —32 | 5 8 6 Jun, D 
| E May, Nov | 100 $2} , Sao Paulo Tramway, Lt., Power........! ee se ne 
712 7 Jan, July |; 5% | Do. SperCent. Ist Mt $500 DB. 7777 . 96 99 | 5 i0 | June, De 
bcn d i St. 5% | Do. 5p»rCent. Per . Cons. Deb. Stock !00 —103 | 4 17 0 e 
ó : : ' Mar, July 100 4$%| Toronto Ry. Co. Ist Mt. 449% Ster. Bnds., 97 —99 | 411 0 Feb, Auf 
Jan, july : : 

ibas Y | Colonial & Foreign Electricity Supp! y, &c. | 

414 3 n p P» Adae pe Supply Co. 6% Cu. Pr. ..! 5b —5 511 6 Mar, Sept 

43289 June, Dec 10 6/3 Bombas CAU. 2 SEKERTETT aie a s -iH 4 P : j d 

45 9 June, Dec St 4j"! D H inb m 6 9 vum. Pref. TUR m 3 5 i July 
pelt 3 Ue 100 5, D» Bue M SM. 3i 9$ $2 Qe 

^ o . er Gent. 2nd Mort. De à v — 2 
eee "e S 3/6 | Caicutta Elec. Supoiy Ord.. o monn i E | 5 10 O | April, Oct 

516 0 May, Nov 9 2/6 | Do. 5". Cum. Pref... O UUN 4k — 9k 1416 3. — oe 

d 100 5% Calgary Power Co. 9^5 Ist Mort. Bnds..' 833—994 | 519 3 ee 

| 100 11/4 , Canadian Gen. Elec. Co. m. St....... 10» —110:813 6 oe 

7 100 S34 | Do. 7% Cm. Pi Stock.............., 119 —124 1 5 13 0 ; ee 
13 6 June, Dec [ 100 Siro | Custner Electrolytic Alkali Co.(of U.S.A.) 

5 4 0 Jan, July | lst Mort Sti Debs duco eec pen 97 —101 |4 19 0 Jan, Jub 

2:4 3, F.My,ASN St. 31) Cond.Gas.Elec.Lt&Power of Baltimore St 103 —106 / 5 13 0 ; T 

S 1 0 yÀs N [Sr xj Do. 6"$ Pref. St. (Cum. ..... ess. 103 —112 5 2 0, es 

6 3 0 EMyAZN ABM | D^ 81990 Gen.Mort.4475 Gd. Bs) 921—941, 4 15 3) > 

O Jn,Ap,Jy,O . 9% | Elec. Development Co. of ntario$500bds 93$—-95) 5 4 € ss 

6 13 6 Feb, ‘Aug t 7e | Elec. Supply Co. of Victoria 5 per Cent. 

6 9 0 Feb, Aug | lst Mort. Deb. St......... 6 ees. 91 —94 '5 6 54 Jan, Jul 

9 6 8 April, Oct 1 0/91; Indian Elec. Sup. & Trac. Co... 2277" es ote te 50453 e 

6 18 0 April, Oct s. | Kalgoorlie El-c. Power & Lt. Ord....... | 4—4 s. | May, Nov 

2-9 0 JaAp.y.O 1 0/7;' Do. 6 per Cent. Cum. Pref.. C I —ii 1 14 6 | April, Oct 

41110 June, Dec f St. -H Kaministiquia Power Co. Cap. St... 135 —140 311 6 as 

5 9 6 JaMyJy.O j.. 5% De WY. S'o Gold Bnds ......... ...| 100—102), 4 17 6 u 

411 O Ja My,Jy,O 5 + | Madras E.S. Corp. Ord... iilii le, war 8 y 

4 3 € May, Nov [St £e , Meloourne E.S. Co. Cons. Ord. St... 157 —3192 6 3 6 : 

(5:0 J:4pJ/9 | 5,36 D Te ist cig Peto c 0m o —i |512 0, Jan, Ju 

: i B jas jus St. 5% e edt 4ortg. D*b. Stoz- ... 101 —104 ; 4 16 2 d 

1, ui 90? ekican Elec N mods i 

$19 6 May, Nov f St ^", Geld Beads Rs Pd : D ond DE Gees 7 10, Iz ho 

6 3 5 Ja ApJz,O |St $1 | Mexican Lt. & Powa Co. Com.St...... 41 —4/ 1 810 0 nAp Us 

9514 0 JaAp]yO | S: $34 | Do. Z'o Cun. Pret. St... 23 —77 | 411 O| May, ug 

x E 2 pril n ae ee So lst Mort, Gold Bonds........ 77 —91 | 6 d B UPON 

. 'o nterey Riy. L. & P. Co, Ist Mort.Db.St 51 —57 81 S. 

h ; o June AN di d 2 xus En Ht. & Power Co. ie E 223 —22714 8 0 | F, My, AN 

3L 29 | Northern Lt. Power & Coal 5°% Gd. ... l9 —29 .. ee 

1 ie | Mi NY a £10 Et Plate Elec. Co. Ord Ses EI 207 —217 | 4 12 d | ur 

: A v . Bue 9. 6 per Cent. non-Cum. Pref. Stk... 101 —106 | 5 13 : 
2 7 s ui nee St. S'o , sn DEDE Dev. S en 98 m (9 " Jan, July 
i | Tlf tShawinigan Water & P. Co. $100 Cap. St) 137 —1 4 $5 

3 2 0) Jan, July f.. so) . Sper Cent. $500 Bonds... 1034—1054 4.15 O| Jan, Joly 

5 7 6| MrJuOD | Se 425] Do. 4iperCon.Mt.Db.St.l22::.2..| 96 —99 |412 0| = 

4 9 Oj June, Dec Jw 4 Toronto Power Co. 44% Db. St..«.s.s..| 95 —98 |4 1l 9 * Jub 
414 9 - se | 7d} Victoria Falls Power Co. Pref... S L| 3, —*: |37 3 Ô| Jom 


* No allowance has been made for accrued Interest or redemption, 


t Ex. Dividend. 
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NOTES. 


—— ———— —- 
Matters Telephonic. 


UNDER this heading we devote a ccrtain space this week 
to questions which are of particular interest to telephone 
engineers, and we hope every month in future to have a 
section of this kind, as we feel that telephone engineering is 
increasing in importance rather than becoming standar- 
dised so as to present little of interest. There is still a very 
great deal to be done. The fact that we have started a 
section of this kind does not mean that telephonic matters 
will receive no attention in other issues of THE ELECTRICIAN, 
but a section of this kind will enable us to place a certain 
amount of material together so as to be more readily found 
bv those who are particularly interested in this subject. In 
the present instance our readers will find some original 
articles, and among other matters an interesting report of 
th»? work that is now being done in California to elucidate 
the troubles that are sometimes experienced through inter- 


ference by single-phase circuits on electric railways. So far 


by the Californian Railway Commission to investigate the 
matter, and it appears to be going to work in a most thorough 
fashion. 
Bancroft Gherardi ...... 697 | carried out, and an attempt is being made to measure the 
intensity of the interference. 
is that we have no real standard of sound. The personal 
element enters largely into any measurements of this kind, 
and the telephone, at its best, can scarcely be regarded as 
an instrument of precision. 


A large amount of harmonic analysis has been 


The difficulty here, of course, 


To increase the difficulty the 
conditions may varv at any moment, as the traffic cannot 
be stopped, and naturally the harmonics usually vary largely 
with the load. Nevertheless a well-equipped committee 


| CORRESPONDENCE so seses.. 706 | working on the lines outlined in this report should reach 


some valuable conclusions. 


———— 


Loading in the United Kingdom. 

Ir is satisfactory to learn from Mr. J. G. HiLv's Paper 
(of which we gave an abstract in THE ELECTRICIAN of 
the 16th inst.) recently read before the Institution of Post 
Office Electrical Engineers that the loading of open wire 
trunk lines has been demonstrated to be practicable in this 


country. Practicable in this case means that under the 


! worst climatic conditions so far occurring during a testing 


period, the leakance is only increased to a point at which 
the loaded line is still considerably more efficient than a 
corresponding unloaded line. It will be of great interest to 
note the development of this branch of loading.in which such 
great progress has been made in the United States. The 
author's concluding statement to the effect that there are 
at present 13,000 coils installed and 10,600 more in process 
of installation on cable circuits, which will then give approxi- 
matelv 70,000 miles of loaded cable circuit exclusive of open 
wire and submarine loading, indicates that the authorities 
in this country are rapidly awakening to the importance of 
this economical method of obtaining good telephonic 
transmission, 


—_——_ 


The Fifth Kelvin Lecture. 

ABOUT six years ago Prof. (now Sir) J. J. Thomson 
delivered a lecture before the Institution of Electrical Engt- 
neers on " The Modern Theory of Electrical Conductivity 
in Metals" An event of this kind was not so common then 
as it is tending to become now, and was a pleasant break in 


these difficulties have been overcome in various wavs, but | the fortnightly round of Papers and discussions. The 


our knowledge of the phenomena involved is far from com- 
plete. 


In the United States a committee has been formed ! Press, and it so happened that we were rather 


occasion was, therefore, made the most of by the electrical 
‘chipped ?' 


oe 
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by certain of our contemporarics because we preferrcd not 
to give an account of what had occurr.d until the lecturer 
had reviscd and completed his thesis. We are once again 
following our own example. And that explains why no full 
account of the fifth Kelvin lecture. which was delivered at 
the Institution of Elecirical Engineers on Thursday; 
January 22nd by Sir OLIVER LODGE, appears in this issue. 
A lecture of this kind, delivered extempore, must in the 
very nature of things suffer some change before it reaches 
its final form, especially as in this case the lecturer stated 
that he was not going to sav all he was going to write. We 
are glad to know that this is the case, because in some di- 
rections we should have liked Sir OLIVER to go much further 
than hedid. Again. a Kelvin lecture is not an ephemeral pro- 
duction. It is a fine occasion for bringing together a great deal 
of scattered information and is, therefore, likelv to be re- 
ferred to again and again in the future by workers in the 
particular subject with which it deals. Accuracy and com- 
pleteness are, therefore, conditions that any account given 
of that lecture should fulfil, while immediate publication 


is not essential. 
amc essc 


For the benefit of those who like their news ^ hot," how- 
ever, we may mention that Sir OLIVER took for his subject 
the “ Electrification of the Atmosphere,” and indicated at 
some length the ways in which the probable weather can be 
predicted from the clectrical conditions of the atmosphere. 
Thus, in fine weathcr, the earth is negatively, while the 
higher lavers of the atmosphere are positively, charged. 
These conditions vary in their intensity and in cloudy and 
rainy weather may even be reversed, so that phenomena of 
this kind give rise to the hope that a control of the electrical 
corditions of the atmosphere may be the proper line of 
rescarch to follow in any attempt to control the weather. 
At anv rate, as Sir OLIVER pointed out, further investiga- 
tion of the upper atmosphere is necessary to determine 
these points, and large scale experiments ought to be 
carricd out on the effect of discharging electricity from kitcs. 
Towards the end of the lecture Sir OLIVER gave some intcr- 
esting figures on the effect of high-tension current on the 
growth of crops, which had becn ob'aircd on an experi- 
mental farm in Worcestershire. This clec.rifica‘ion ap- 
pears to act as a supplement to the ordinary clectrification 
of the atmosphere and its botanical effect is now being 
studied at Leeds. We need scarcely remark that Sir OLIVER 
has a wav of delivering a discourse that is extremely attrac- 
tive, the result being that the lecture theatre was full to 
overflowing. Certain parts of the lecture were distinctly 
humorous—an attribute not to be despised— more parti- 
cularly when the suggestion was made of reversing the 
earth's polarity bv a suitable winding near the pole so as to 
transfer some of the beneficent effects of the aurora to 
regions of lower latitude. 


Ee 


ExovucGu has been said to show that Sir OLtver’s lecture 
was more. as he himself said, of an agenda than a record 
of progress, and, moreover, it indicated how universal is the 
scop? of electricity and how universa! may also be the 


scope of the clectrical engineer, if he cares to take advantage 
of all that exists for him todo. Some doubt has been ex- 
pressed as to the possibility of delivering an infinite senes 
of Kelvin lecturcs on Lord KELVIN’s work. But we do not 
think such a possibilitv is profitable to discuss. To carry out 
what is expressed in this idea is neither necessarv nor de- 
sirable. We would remind our readers that Lord KrErviv's 
brain was never inactive. It was always searching for and 
discovering new problems to solve. The Kelvin lecturer of 
the future cannot, therefore, do better than follow this great 
master's example, as Sir OLIVER has done, and point out 
ways of further activity in which electrical workers mav 
engage. 
Boiler Explosions and Electrical Contractors. 

A SHORT time ago the Board of Trade issued a r: port on 
a boiler explosion which should be read with interest by all 
electrical engineers, and especially by electrical contractors 
and workmen, that they may ponder on the moral lving 
hidden therein. The boiler that exploded had bzen at 
work for 15 years as part of the heating system of a chap’! 
in Lancashire. The cold water was supplicd from a cister’. 
well above the boiler level, and three pipes conveyed the hot 
water used for hea.ing to various paris of the building. the 
return water re-cntcring at the bottom of the boiler. No 
safety valve was fitted and any excessive pressure could only 
be eased by driving back the feed water against a head of 
16 ft.. but unfortunately this feed pipe was provided with a 
valve. When new, the boiler had been tested with a 
hydraulic pressure of 30 lb. per square inch, but since its 
installation the boiler had neither been inspected nor repaired. 
The fire burned continuously for about six months in the 
vear, until one day the boiler exploded and killed the atten- 
dant, the valve just mentioned being closed. It is obvious 
that the accident was primarily due to ignorance on the part 
of the a*tendant and in a less degree to ignorance on the part 
of the chapel committee, part of whose business it was to 
sce that the fittings were in proper order. Apart from this, 
however, it is quite certain that the firm of contractors 
responsible for the original installation of the equipment 
was very much to blame for carrying out any job in such 
a dangerous way, and in spite of the fact that many clever 
arguments were advanccd by one of their representatives to 
account for the absence of a safety valve, the Court held 
that the contractors were so far to blame as to fine the three 
members of the firm £5 each towards the cost of the inquiry. 
The three trustees of the chapel were ordered to pav £15 
each, presumably to remind them that it is possible to get 
good advice about the safety of boilers at a reasonable rate. 


THE moral which we sce in this incident for electrical men 
refers, however, rather to the other side of the picture. If 
a boiler contractor puts in bad work it appears he !5 
likely to be made to suffer for it officially, even though many 
vears have passed since its commission. Now we cannot 
help thinking that it would be a good thing if similar punish- 
ment were awarded to those responsible for shoddy elec 
trical work when resulting damage could be proved to be 
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due to their carelessness. In spite of the efforts of the 
Electrical Contractors’ Association, of consulting engineers 
and of fire insurance inspectors, a great deal of bad elec- 
trical work has been put in, and is being put in even now, by 
so-called wiremen working under the superintendence of 
men whose electrical learning is certainly of a character 
dangerous to other people. Sooner or later there will be 
trouble as a result of what has been done, and to the joy of 
our rivals discredit will once more be cast on electrical 
work. Every effort should be made to counteract this 
tendency to shoddiness, and we feel that a few heavy fines, 
even when administered 15 years after the event, would not 
be without their effect as an encouragement to do better. 
To introduce such a policy should cause no opposition on 
the part of those firms who put in good work. Indeed, 
it should be supported by them as a policy which could 
only be amicable to their own best interests. 


Electrical Engineers (T.F.).—In the Tyne Electrical Engi- 
neers. Roval Engineers, Lieut. Edmund Swift has been pro- 
moted to Captain, Second-Lieutenants Ivor F. Fairbairn Craw- 
ford and Colin M. Campbell to Lieutenant, and Fredk. D. Pyne 


A 


and Kenneth A. Mountain (Second Lieutenants, supernumerary) 
have been absorbed into the establishment. 


Electric Traction in India.— The Times " states that the 
report of Mr. C. H. Merz and Mr. F. F. P. Bisacre on the pro- 
posed electrification of the Bombay suburban railways is now 
under consideration by the boards of the Great Indian Peninsula 
and the Bombay, Baroda and Central India Railway Companies 
and the Bombay Port Trust. 


The report expresses the opinion that electrification would be remu- 
nerative, and advantageous for the public. The suburban traffic must 
continue to increase, and it is estimated that by the time the work of 
cleetritication can be completed the increase over the present figures will 
be 79 per cent. The speed will be 20 per cent. higher than that of steam- 
driven trains. The cost of equipping all the suburban and Port Trust 
lines on the overhead d.c. system is estimated at £780,972, while the gain 
by electrification is put at £70,108 per annum, equivalent to 8:98 per cent. 
on the capital expenditure. 

It is proposed to use trains of three coaches, coupled’ permanently, and 
with motor equipment in one coach. lt is suggested that a large power 
station be erected at Thana. 


The I.M.E.A. and the Sanction of Loans.— We have received 
the following letter on this subject from Mr. H. Faraday 
Proctor, honorary secretary of the Incorporated Municipal 


Electrical Association. 

_ The Council of the I.M.E.A. at its last meeting had under its considera- 
tion a communication from the British Electric & Allied Mauufacturers’ 
Association, wherein it was pointed out that cases had occurred where 
local authorities had requested contractors to accept contracts, sub ect 
to the sanction of the Local Government Board being obtained to the 
necessary loan, and had requested the contractors to proceed with the 
work prior to the receipt of such sanction. The L.M.E.A. have agreed 
with the B. E. A.M. A. that such procedure im poses an unfair liability upon 
contractors, unless the local authority in question undertakes to recom- 
pense the contractor for any work so carried out at their request, in 
the cvcut of the contract not being entered into ultimately. The Councils 
of the respective associations have, therefore, agreed that their members 
should be advised to act in conformity with the foregoing arrangement. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ..........eseeee eee May 26, 1910 
Scalamova—Samos ............. e eee A pril 21, 1912 
Marmariza—HRhodes................. e e ettet enne April 21, 1912 
Poulocondore— Pontianac............... venne duly 65, 1912 
Jamaica— Colon ........... cce ens June 9, 1913 
Cayenne—Salinas ..... ETE NTC M Oct. 50, 1913 
Fort de France—Paramaribo ........... «e Nov. 12, 1913 
Cape St. James —Pontianac ............--- pon Dec. 7,1913 
Paramaribo— Cayenne ...........cecccescseeeeeee scen Dec. 16, 1913 
Carcavellus—San Miguel ... ........ eese Jan. 20, 1914 
Fayal—San Miguel oisseniecud o dece tus ere Jan. 20, 1914 
Oran—'Tangier |... eee d eis Jan. 20. 1914 
Tangier— Cadiz ............ eee eee Jan. 20, 1914 
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The London Telephone Exchange Service.—On January 
1, 1914, there were 29 exchanges working in the Inner London 
district and 48 exchanges in the Outer district. The largest 
exchange in the first-mentioned area is Gerrard, which was 
opened on November 2, 1895, and on January Ist had 20,109 
subscribers. This is followed by Central, with 18,521, and 
London Wall with 18,487. Both these exchanges were opened 
on March 1, 1902. Then come City, Victoria, Avenue and 
Holborn, the latter having over 10,000 subscribers. The two 
smallest exchanges in this area are Bartholomew House, with 
598, and Woolwich with 799 subscribers. Inthe Outer London 
area Croydon is the largest with 2,623 subscribers, followed by 
Hornsey (2,440), Kingston, Willesden, Finchley, Ealing, Rich- 
mond, Wimbledon, Chiswick, Sutton and Tottenham, ranging 
between 1,000 and 2,000 subscribers. The two smallest 
exchanges in the Outer London area are Chigwell (47) and 
Rainham (54). The total number of subscribers for London 
and Greater London on January Ist was 236,803. 


The Prevention of Explosions in Mines.—In a circular 
letter dated January 17th the Home Secretary calls attention 
to the conclusions reached in the first report of the Explosions 
in Mines Committee in regard to the use of incombustible dust 
as a means of preventing coal dust explosions. Since this 
report was issued a large amount of experimental work has been 
done at Eskmeals, and the fifth report recently issued contains 
certain recommendations based on the results obtained. These 
recommendations are printed as an appendix to the letter, and 
will, m due course, be embodied in the Coal Mines Act, but the 
Secretary of State urges the owners most strongly to take the 
matter into immediate consideration with a view to adopting 
the precautionary measures recommended. The Secretary of 
State will be glad to receive suggestions from owners who have 
already adopted stone-dusting with regard to the framing of 
the regulations, and in the meantime further work is being done 
at Eskmeals to clear up some outstanding points mentioned in 
the reports. Communications with regard to this matter 
should reach the Home Office by the end of February. 


Sources of Continuous Current for Electrochemical Pro- 
cesses.—In a Paper on this subject read before a meeting of 
the American Institute of Electrical Engineers bv Mr. F. D. 
Newbury, the author discusses the problem involved in pro- 
ducing continuous current for electrochemical processes. Of 
the methods of power supply using steam turbines that are 
available it is shown that  direct-connected direct-current 
turbo-generators are available only in relatively small units, 
and cannot be designed as conservativelv from the commuta- 
tion standpoint as is desirable. Unipolar generators driven 
by turbines have proved unsatisfactory on account of current- 
collection difficulties, whereas the standard medium-speed 
direct-current generator connected to a high-speed turbine 
through gearing affords a satisfactory unit. The combined 
alternating-current turbo-generator and converter unit prob- 
ably affords the best all-round method. It is economical, 
reliable and flexible. Its particular fields of application are 
where large units and long transmission are required. In 
water-power plants, direct-connected direct-current generators 
and alternating-current generators with converters are avail- 
able. The combined alternating-current direct-current equip- 
ment is usually the most reliable and economical. With 
reciprocating engine units there 13 no reason for considering 
other methods than the direct-connected low-speed generator. 


American Automobile Show.— At the 14th annual National 
Automobile Show, held in New York at the beginning of this 
vear, there were in all 352 exhibits, 255 of which were made bv 
accessory manufacturers, 18 by petrol-car makers and six bv 
electric vehicle manufacturers. The total number of cars 
exhibited was 192, the lowest priced being £79, the highest 
priced selling at £1.440. No commercial cars were shown. 
Electrie starters were used on over 90 per cent. of the American 
models, as against 47 per cent. last vear. About 62 per cent. 
gear into the flv wheel, 15 per cent. connect with the front end 
of the engine shaft through gears and silent chains, and the 
remainder connect with the timing gear, &c. The reduction 
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In the weight of starting devices has been considerable | _ An abstract of the discussion on Mr. A. H. 


, being 
as great as 20 lb. in some cases. Electric lighting has become 
practically universal, even on the Inexpensive cars. About 
89 per cent. of the total are electrically lighted, in comparison 
with 50 per cent. last year. From records compiled, 1,127,940 
automobiles were in use last year, an increase of 605.001 over 
the registration figures of 1911. yis» , R 

Electric Vehicle Progress in the United States.—The 
following figures relating to the number of e'ectrie vehicles of 
various kinds now running in some of the States of America 
have been compiled by the Electric Motor Car Club of Boston : 

State. 


Passenger. | Commercial.! Total. 
SERO | 
Massachusetts l.la. 601 407 1,008 
Maine oo... sees 8 4 12 
New Hampshire .......... UUUY 30 18 48 
Vermont oo... 8 3 . 11 
Rhode Island a 33 20* 53 
Connecticut |... UTY 348 139 | 487 
TOtBl EA 1,028 591 | 1,619 


* Narragansett Electric Lighting Co. reports 25 
in registrations. 


a — 


: Percentage 
1912 1913 | Gain. | gain. 
Lut ner 
Passenger Viae pe EE deans, 483 601 118 | 24.2 
Commercial Mer Ee lace s 255 407 152 05-6 
738 | 1.008 270 32-5 


de be 


United States Power Statistics, The following interesting 
gures are given in a recent number of the ** Electrical Review 
and Western Electrician," and Show the enormous amount of 
power used in the U.S.A. for various purposes :— 


Manufacturers... H.P. H.P. 

NER 16,400,000 
Ee ie tee NH 1,900,000 
WOME Meee eue 0 UR 1,100.000 

Totala spo i d 19,400,000 

Central Electric Light and Power Stations — ee 
yi MM a 5,000.000 
MELLE DEREN M MEC Md. 2.600.000 
Gas ..... - ; : See ne ene 100,000 

Pe LAN MEN LÀ 7, 700,04 

Street and Electric Railways— | i 
wl NM 3,100,000 
Wee nd id UR | "300,000 

MODs oc DU 3,400,000 

Steam railways (locomotives OMY Je nans 20.000,000 

Steam and canal is eee adnate a eta 4.000.000 

Mines and t eu e a T 5 000,000 

Flour, grist and saw mills (not included under manu- 
facturers) MM PEN 1.000,000 
Irrigation "ovs S agua 
Fal eee Stetina EE tac 0c 
Automobiles Rc c Sut cussith ach tcs anc nee n 
Total, including automobiles |... 113,400,000 


uc REMEDIA 
Current Topics. 


Subjects of current interest 
the following :— 


We publish (p. 691) & 


une l following articles >“ Laving T elephone 
ables across the Golden Horn. Constantinople.” by Mr. A. Podmore 


(P- 691); © Inductive Interference in California ” (p. 694); “ New 
Improvements in Traffic Distribution for Telephone Exchanges,” 
by Mr. J. Baumann ( p. 695); “ Telephone Transmission " b; Mr. 
B. Gherardi (P, 697) and an account of the Convention of Railway 
Commissioners (U.8. A.) (p. 699). 

Mr. E. H. Ravner contributes an article on 
Temperature of Field Coils " (p. 702), 

We conclude our abstract of Mr. A. 
“The Engineering Problem of Electrificat 

We give an abstract of à Paper on * 
Coils in Power Circuits,” by Mr, E. P. 


dealt with in this issue include 


Special section dealing with telephone 


“ Investigation of the 


H. Armstrong's Paper on 
ion " (p. 680). 


é 
Reactance and Reactance 


Hollis (p. 683). 


Seabrook's address on 

* The Rateable Value Tariff for Residences" is given on p. 686. Our 
Leading Article (p. 700) also deals with this subject. 

Àn account of Mr. A. A. Campbell-Swinton's Presidential Address 
to the Wireless Society of London is given on p. 687. 


A “ New Form of Voltmeter for Measuring Peak Voltage " is 
described on p. 690. 


Companies Meetings. and Reports.—A meeting of debenture 
holders of the Bahia Tramway, Light & Power Co. and a general 
meeting of the Yorkshire (West Riding) Tramways Co. are reported, 
and the directors? reports of the Dublin United Tramways Co., 
Lanarkshire Tramways Co. and Traction & Power Securities Co. are 
abstracted (pp. 717-718). 


XC e ee 
OBITUARY. 


KARL PiCHELMAYER.— The well-known Austrian professor and 
designer, Prof. Dr. Pichelmayer, who for many years has been a 
professor at the Technical High School, Vienna. passed away quite 
suddenly on January 23rd at the early age of 45. He was a very 
valued member of the International Electrotechnical Commission. | 

SIR Davip GILL, F.R.S.— We regret to record the death of Sir 
David Gill, who passed away last Saturday in London at the age of 
70. Sir David was famous chiefly for his pioneer work in astronomy 
and for determining the distances of heavenly bodies. He was the 
Astronomer Royal at the Cape of Good Hope from 1879 to 1906. 


TTE SCHERMO NIME 
PERSONAL. 


We regret to learn that owing to continued ill- health Mr. Bernard 
M. Jenkin has decided to retire from his partnership in the firm of 
Messrs. Kennedy & Jenkin. The partnership will be continued in 
future by the remaining partners (Sir Alex. B. W. Kennedy, Mr. 
J. M. Kennedy and Mr. S. B. Donkin) under the same title. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of chief assistant lecturer E 
the engineering department of Swansea Technical College. Candi- 
dates must be University graduates in engineering or hold za 
equivalent qualification. Salary £150 to £200 per annum. Car 
ticulars from the secretary, Mr. W. James, to whom applications are 
to be sent by Feb. 12. See also an advertis:ment." 4 

An electrical mechanician is required by the Nigerian Government. 
Salary £250, rising to £300 by increments of £10, Applications to 


x "i * T > 1 SN r 
Messrs. Preece, Cardew & Snell, 8, Queen Anne s-gate. Westminster, 
S.W 
5. . 


Applications are invited for the position of engineering and pid 
nical draughtsman in the electrical engineers department of aL 
County Borough of Stoke-on-Trent. Commencing salary £1 i 
Forms of application, &c., from the Borough Electrical Engineer, 
St. Peter’s-chambers, Stoke-on-Trent. See advertisement. 


A draughtsman is wanted for high-class instrument work in South 
London. See advertisement. 


Armature winders are wanted in the Manchester district. See 
advertisement. 

An assistant technical writer (with sound mechanical and $i 
trical knowledge) is wanted by the British W estinghouse Electric 
Mfg. Co., Trafford Park, Manchester, 

Improver-testers are wanted by the 
British Thomson-Houston Co.. Rugby. 

The Senate of the University of London invite applications for 
the University chair of civil and mechanical engineering tenable at 
University College. Salary £1,000, Applications by Feh. l4. 
Particulars from the Academic Registrar, South Kensington. S.W. 


works department of the 


Mr. C. W. Bentley, A.M.LC. E., manager of the Musselburgh & 
District Electric Light & Traction Co., having resigned. the PM 
has been filled by the appointment of Mr. Robert VV atson, p 
secretary of the company in London; and Mr. D. L. Winter. 0 

O ness, has been appointed resident engineer. the 

Mr. T. F. Lymn has been appointed mains superintendent 0 
Walthamstow electricit y undertaking at £150 per annum. 

Mr. B. Westall. an assistant engineer at Darwen Electricit v works, 


. s . * tive 
has been appointed electrical engineer to the Burnley Co-operatly 
Society. 


———— 
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days) and Brisbane (four days), but the ordinary proceedings of 
sections will take place in Sydney and Melbourne only. The Com- 
monwealth Government is giving active support towards making the 
meeting a success; a sum of £15.000 has been voted to defrav 
the ocean passages of members, and in addition it has undertaken 
to issue a handbook of permanent scientific value containing contri- 


INSTITUTIONS AND SOCIETIES. 


Post Office Telephone and Telegraph Society of London.—A 


Paper on the repair of telegraph and telephone apparatus was 
recently read before this Society by Mr. G. F. Mansbridge, who said 
that the Post Office factory dated from 1870, when the telegraphs 
were transferred to the State; and at the present time the factory 
work carried on by the Post Office was being combined with that 
formerly carried on by the National Telephone Co. in London and 
Birmingham. Mr. Mansbridge stated that telegraph arms were now 
almost exclusively made of eucalvptus wood, which was subject to 
the peculiar defect of a clean fracture across the grain. This defect 
he attributed to a '' side slip" at the time of felling. and it was 
difticult to detect. He also described many labour-saving devices. 
such as crushing and cutting machines for removing gutta percha 
insulation from copper wire and the methods of making use of 


scrap material. 

International Electrical Congress.—In connection with the Inter- 
national Electrical Congress, to be held in San Francisco in Sep- 
tember, 1915. arrangements are being made to run one or more special 
trains from the East. The suggested route passes through the 
finest scenery in the country, with stops at Chicago, Colorado Springs. 
Salt Lake City. San Francisco, Santa Barbara and Los Angeles. 
The Transportation Committee of the congress is further considering 
the possibilities of marine transportation by way of the Panama 
Canal. 

Royal Society.—The Papers read before the Royal Society yester- 
day included the following: '' The Origin of Thermal Ionisation 
from Carbon," by Prof. O. W. Richardson, F.R.S. ; '' The a-Ray 
Spectra given by Crystals of Sulphur and Quartz," by Prof. W. H. 
Bragg. F.R.S.; '' The Transmission of Cathode Rays through 
Matter," by Mr. R. Whiddington, and ‘‘ The Influence of Molecular 
Constitution and Temperature on Magnetic Susceptibility.” by 
Mr. A. E. Oxley. 

Manchester Steam Users’ Association.—This Association, which 
was founded for the prevention of boiler explosions, has pub- 
lished a memorandum of its work in the year 1912. This has 
leen compiled by the chief engineer. Mr. Stromeyer, who has care- 


fully analysed and correlated a number of experiments on the * 


strengths of flat plates, the first of which was carried out nearly 
10 vears ago in consequence of the disastrous boiler explosion on 
board H.M.S. ©“ Thunderer," in which 35 men were killed. Sub- 
sequently a large number of similar experiments were carried out by 
the Board of Trade, by the German Admiralty, by the Manchester 
Association and by private individuals ; these have now been care- 
fully compared, and the conclusions arrived at ought to be of great 
value to steam users in general and especially to those engineers 
who are engaged in the design and construction of boilers. 


Old Centralians.—The 16th annual dinner of the City and Guilds 
College Old Students’ Association will be held at the Trocadero 
Restaurant, London, on Saturday. February 21st, at 7:30 p.m.. and 
will he preceded at 6:45 by the annual general meeting. Dr. G. T. 
Moody, D.Se., F.C.8., president of the Association, will take the 
chair. Tickets (price 6s. 6d. each) may be obtained by any old 
student of the “ Central". from G. W. Tripp. 44, Fairfield-road, 
Charlton, Kent. 

Napier Tercentenary Celebration.—John Napiers °° Logarith- 
morum Canonis Mirifici Descriptio”? was published in 1614, and it 
Is proposed to celebrate the tercentenary of this great event in the 
history of mathematics by a Congress, to he held in Edinburgh on 
Friday, July 24. 1914, and following days. The celebration is being 
held under the auspices of the Royal Society of Edinburgh, on whose 
Invitation a general committee has been formed. representing the 
Royal Society of London, the Roval Astronomical Society, the Town 
Council of Edinburgh. the Faculty of. Actuaries, the Royal Philo- 
sophical Societ v of Glasgow, the Universities of St. Andrews. Glasgow. 
Aberdeen and Edinburgh. the University College of Dundee, and 
many other bodies and institutions of educational importance. The 
celebration will be opened on the Friday with an inaugural address 
hy Lord Moulton, F.R.S.. followed bv a reception. On the Satur- 
day and Monday the historical and present practices of computation 
and other developments closely connected with Napiers dis- 
coveries and inventions will be discussed. A memorial service 
will ke held in St. Giles’ Cathedral on the Sunday, 


British Association.—Varions arrangements have been made 
for the next meeting of the British Association, which will be held in 
Australia from Aug. 8 to Sept. 1. 1914. Official meetings will be 
held in Adelaide (four days), Melbourne (seven days), Sydney (seven 


butions by Mr. G. H. Knibbs. the Hon. T. Pearce, Profs. Baldwin 


Spencer, Edgeworth David, Harrison Moore and others. 


EDUCATIONAL NOTICE. 


University of Liverpool.—In the faculty of engineering;there"are 
courses of instruction in mechanical, electrical and civil engineering. 
naval architecture, chemistry, physics, mathematics, &c. Further 
particulars of the courses may be obtained from the registrar. Mr. 


Edward Carey. 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, Jan. 30th (to-day). 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7 p.m. Meeting at Hugh Bell Schools, Middlesbrough. Paper on 
* Reactance, and Reactance Coils in Power Circuits, "¢by]Mr. 


E. P. Hollis. 
STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at Great George-street, Westminster, S.W. Lecture 
on “ The Testing of Materials for use in Engineering Con- 
struction,” by Mr. E. W. Monkhouse, Lecture II. 


JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at 39, Victorie.street, London, S.W. Paper on 
" Practical Notes on Electric Cranes and [Other Handling 


Plants," by Mr. F. E. Chilton, 
MONDAY, Feb. 2nd. 
SOCIETY OF ENGINEERS. 


Meeting at the Institution of Electrical Engineers, Vic- 


7:30 p.m. 
Presidential Address by 


toria Embankment, London, W.C. 
Mr. H. C. H. Shenton. 
NEWCASTLE STUDENTS’ SECTION OF TEE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 pm. Meeting at Armstrong College, Newcastle. 
" Rectifiers,” by Mr. A. E. Riorden. 


TUESDAY, Feb. 3rd. i 
MANCHESTER STUDENTS’ NECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 

Meeting at the Municipal School of Technology, Manches- 

Paper on “ Rotary Converters," by Mr. E. C. H, Slater. 
INSTITUTION OF CIVIL ENGINEERS. 
Spm. Meeting at Great George-street, Westminster, S.W. Paper 
on " The Problems of the Thrust Bearing,’ by Mr. H. T. 
Newbigin. 

SCOTTISH SECTION OF THE INsTITUTION OF ELECTRICAL ENGINEERS. 


Peper on 


7:30 p.m. 
ter. 


S p-m. Meeting at Princes-street Station Hotel, Edinburgh. Paper 


on " British Practice in the Construction of High-tension Over- 
head Transmission Lines," by Mr. B. Welbourn, 


RONTGEN Society. 
$:12 pm. Mecting at London Hospital, Whitechapel, London, E. 
Visit to the Hospital X-ray and Electro-Thera peutic Depart- 
ments, and a demonstration of the Wilson Portable Coil Appa- 
ratus, by Dr. Gilbert Scott. 


FRIDAY, Feb. 6th. 
GREENOCK ELECTRICAL SOCIETY. 


6245 pom. Meeting at Temperance Institute, West Stewart-street, 
Greenock, Papers on " Cinematograph Supplies.” by Mr. W. 
B. Smith, and ©“ Faults in House Wiring," by Mr. W. McGibbon. 


SCOTTISH STUDENTS! SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS, 
$ pn. Meeting at Royal Technical College, Glasgow, 
7 Wireless Telegraphy,” by Mr. D. J. Mackellar. 


— — — 


Peper on 
} 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Licut.-Col. H. M. Lear. 

The following orders have been issued for the current week :— 
Monday, February 2nd, A Company.— Technical Instruction, 7 to 10 p.m. 
Tuesday, February 3rd, B ( ‘om panyv.—Technical Instruction, 7 to 10 p-m. 
Wednesday, February 4th, Recruits only,— Recruit. Instruction and 

‘Technical Instruction, 7 to 10 pm. ` 
Thursday, February 5th, C Company.—Technical Instruction, 7to 10 p.m. 
Friday, February 6th, D Company.—" Technical Instruction, 7 to 10 p.m. 
Saturday, February 7th.— Headquarters will be opened from 10 a.m. till 
12 noon for regimental business only. 


- 9 p m 
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THE ENGINEERING PROBLEM OF ELECTRIFICATION.* 


BY A. H. ARMSTRONG. 


(Concluded from p. 643.) 


Summary.—The author presents lists of all American electrifications 
-of high-tension alternating-current and direct-current railways, and offers 
comparative data to prove the superiority of high-voltage direct-current 
‘systems to alternating-current systems of split- phase or other ty pes. 


Where 25 cycles is available, single-phase power may be taken 
direct from the three-phase supply, provided phase and voltage balance 
is maintained by suitably located sub-stations containing step-down 
transformers and phase converters. Direct-current supply will be 
more efficiently obtained through rotary converters in place of motor- 
‘generating sets. The efficiency of the distribution system, as given 
in Table VIL. will, therefore, need correction for 25-cycle power 
supply, but will result in no material change in the relative efficiency 
figures quoted for the two systems. The installation of a power 
house to generate single-phase current at 25 cycles or less introduces 
all the serious handicaps encountered in single-phase generation, and 
also raises questions of general expediency and adequate return on 
the capital invested in a power plant which is devoted to supplying 
railway load only. Advocates of single-phase trolley distribution 
have sometimes failed to consider fully the question of energy supply 
available as having any bearing upon the broad question of electri- 
fication. Not every railway is so situated by reason of character of 
load, cheap fuel or other favouring local conditions as to justify the 
large expenditure for a generating station containing ample reserve 
‘capacity. The somewhat higher efficiency of the distributing system 
alone in cases where single-phase power is available is so relatively 
unimportant that it may be looked upon as a special condition apply- 
ing only to favoured and restricted localities. A study of the general 
plan of distribution as given in Figs. 1 and 2 discloses the fact that 
where 60-cycle power supply is available at attractive rates the 
general statement can be safely made that the total amount of elec- 
trical apparatus is greater and, therefore, the first cost higher and 
efficiency lower with the split-phase than with the direct-current 
locomotive system. Nor is this statement modified to any extent 
in the event that power supply is obtained from a 25-cycle three- 
phase source, as it will be the exception rather than the rule that any 
power company will be found willing to furnish single-phase power 
from its balanced three-phase circuit when the pernicious effect upon 
the general distribution system of a violently fluctuating low-power 
factor single-phase load is fully understood. Some corrective device 
like a phase-converter must be introduced, and its first cost and 
efficiency are both comparable to the rotary converters which are 
permissible with 25-cycle supply to secure direct current. It would 
seem, therefore, that the complication of the split-phase lccomotive 
system renders it inherently more expensive to instal and less 
efficient to operate. This is due largely to the fact that sub-stations 
containing moving electrical machinery are required both on the 
ground and also in the locomotive cab itself. 

The single-phase trolley circuit, irrespective of the tvpe of loco- 
motive it may supply, constitutes in itself a most serious handicap 
to the adoption of any type of direct-current locomotive. Neigh- 
bouring circuits of all kinds are practically put out of commission by 
static and inductive disturbances unless adequate protective mea- 
sures are introduced. No method of complete protection has as yet 

been perfected, although many schemes have been proposed that are 
partially successful. As the inductive interference of the single. 
phase trolley is proportional to the intensity of the current and dis- 
tance it is transmitted, it is to be expected that a maximum disturb- 
.ance will result in the case of mountain gradient divisions where the 
current input to trains approaching 3,000 tons gross weight is several 
times that thus far met with in any single-phase trollev installation 
now operating. No cost estimate of single-phase trolley svstems 
is, therefore, complete without including a liberal allowance for 
telephone and telegraph protective devices. This cost will probably 
not be less than £500 per mile of route and may even greatly exceed 
this figure. Despite such an expenditure, no assurance is at hand 
that hazard to employees and interference with service will be 
entirely eliminated, and until more exact knowledge of this whole 
‘situation is available, single-phase trolley interference constitutes a 
most serious handicap to the adoption of any direct-current loco- 
motive system of operation. 

This Paper is largely devoted to a comparison of alternating- 
current and direct-current motor locomotives, as lack of appreciation 
of the fundamental facts involved has, perhaps, been the basis of the 


à 


* Abstract of a Paper read at Montreal before the Canadian Society | 


-of Civil Engineers. From the * Electric Railway Journal." 


false hopes raised as to the possible advantages resulting from the 
installation of the single-phase system. It surely does look attrac- 
tive to instal a svstem employing 15,000 volts on the trolley. no 
feeder copper and no rotating sub-station apparatus. But investi- 
gation and experience disclose the fact that the single-phase trolley 
is a decided menace to neighbouring circuits, feeder copper is re- 
quired for return circuit, sub-stations are comparable as to first cost 
and efficieney with direct-current sub-stations and, finally, the alter- 
nating-current locomotive of the most promising type, the so-called 
split-phase combination of induction motors, transformer and phase 
converter, is heavy, expensive, complicated and inefficient to a degree 
that would not be tolerated in direct-current construction. Assum- 
ing that the favourable results of factory experiments are borne out 
in the success of later commercial operation, there appear to be no 
controlling advantages of alternating-current locomotive traction 
which cannot be secured at less expense and with greater reliability 
in operation with direct-current motive power. Until the adoption 
of interpole motor construction made it entirely practicable to build 
direct-current motors for high potentials, there was some justification 
for considering alternating-current trolley systems as offering the 
best means of changing from steam to electric motive power at à 
reasonable first cost. The high-voltage direct-current motor has 
now been developed, built and proved completely successful under 
the most exacting service conditions. The trolley potential has been 
raised to 2,400 volts, which seeins sufficiently high to insure a distri- 
bution system of reasonable first cost, and not too high to handicap 
the locomotive as regards its first cost, reliability and operating 
efficiency. Experimental results already obtained with direct- 
curreut apparatus tested at potentials higher than 2,400 volts indicate 
that no construction difficulties apparently exist, and the installation 
of a higher voltage becomes an economic question rather than an 
engineering problem. With 2,400 volts direct current both pro 
tected third-rail construction and multiple-unit car operation ar 
feasible. The third-rail offers advantages in accessibility and low cot 
of maintenance on single-track roads and multiple-unit car operation 
is without question the proper way to take care of local traflic. 
Furthermore, 2,400-volt equipments can be successfully operated 
upon the lower voltage terminal zone that local restrictions mas 
make necessary. It is popularly supposed among electrical ener 
neers that the cause of electric traction is retarded by any openly 
expressed divergeace of views as to the relative merits of ditferent 
svstems of electritieation. The opinion is advanced, on the FE 
that a free presentation of the facts available, but not always mac 
public, will do much to clarify the situation. No one contributing 
cause has done more to hurt the electric railway industry than the 
failure of the single-phase system to make good the too optimistic 
claims of its early advocates, and no such open presentation of in- 
stallation and operating costs has ever been made public on any 
alternating-curient installation in operation in the United States is 
abroad. This Paper has been purposely restricted to a discussion 
of those eagineering questions entering into the electrification se 
blem which have a fundamental bearing upon the adr 
matter of first cost and cost of operation. Such estimates are re^ a 
prepared for any local conditions, provided there is no such ee 
contlict of engineering opinion regarding engineering details as ex! 
to-day. The direct-current motor is fully able to meet all the requir: 
ments of the heaviest passenger and goods train operation, a5 Pr od 
by the entirely successful installations now running and which à a 
convincing facts upon which statements of costs and operation a i 
based. No such condition exists with any alternating-current i 
motive system, and such operating facta as are obtainable are no * 
such a nature as to inspire confidence in selecting such a system : 
meet the exacting requirements of heavy electric railroading. in 
engineering facts presented herewith are offered with the purpo he 
view of clearing the engineering atmosphere preparatory M the 
serious work that seems to lie immediately before us—that 15. cn 
problem of where and to what extent it will pay to replace the ste 
engine by the electric locomotive. 


DISCUSSION. 


t.a. 7 
In the course of the discussion on this Paper. Mr. H. H. Y d 
(Canadian Pacific Railroad) referred to the adoption of high-tensit m 
current for a section of the Canadian Pacitic Railroad. This insta nt. 
involved 30 miles of route and 43 miles of track with a long i P uk 
gradient, the operation being carried on by four locomotives. m and in 
cited both systems were found to be practically alike in first co% d more 
maintenance, direct current being chosen because it was consider tment 
advantageous to use a system in which the larger part of the mv notives 
was involved in the cost. of copper for feeders rather than In Rae S 
which might soon become obsolete, In addition the developmen’ rents 
gearless locomotive and the improved methods of collecting pru cost 0 
had helped towards the decision in favour of direct current. 1 : ration 
steam operation was 20d. per train-mile, and that of electric ope 


eS ca a PD EE 


e “pr e e 77 M c 


— 
Bo SI c 
Mrd i 
Pray 
anh. Bs 
ne Ns. 
N ferjer p 
fan has 7 U 
and, trad s 
ne Wes thes. 
Timor ys 
lido 
ORENK 
AMENI ae > 
her aye 
ja api 7. 
th gaer: 
Untii te 
' bae ie 
ds Ime 
ems aen, 
qnoi 
mer t 
e Seve, 
v poten 
rh ta Ks 
ty ut ' 
Lity am 
ied T 
2 [ui^ 
aml tte os 
or n 


m t 


THE ELECTRICIAN, JANUARY 30, 1914. 


—-— 


was only 12-5d. per train-mile. Repairs amounted to 24d. per locomo- | 
tive-mile instead of 3}d., and with electric power the cost of coal was cut | 
in half, three electric locomotives doing the work formerly done by four 

steam locomotives. Reduced to a unit basis there was a saving in opera- | 
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The modern electric passenger locomotive must have sufficient capacity 
to haul a train of cars weighing from 1.000 to 1,200 tons. Electric com- 
panies frequently confused railway men by including the locomotives 
when thcy referred to a train of a given weight. Further, such a loco- 


ting cost of 74d. per train-mile, and this was balanced against the added | motive should be capable of performing the regular service practically 
investment for electrical equipment. The operation of at least 22 trains | continuously and not after a few hours of operation be laid up in the 
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per day was required in order to make an electrical installation pay for 
itself. On the Canadian Pacific electrified line it had been found de- 
sirable to minimise the weight on electric locomotive axles, the pressures 
being kept down to 50,000 Ib. 

Mr. Gro. CrBBS said that practical railway men hed been unable until 
recently to obtain any clear idea of the possibilities of heavy electiifica- 
tion because of the befogging of the whole problem by the controversial 
attitude of conflicting interests, Each system had been set forth by its 
promoter as baving all the virtues and none of the faults of the other 
systems, and this had raised doubts in the minds of railway men as to 
whether any system was really reliable. During the last year or two, 
however, there had appeared an inclination on all sides to admit that the 
art was a developing one and that each system had its own particular 
feld of best employment. The Paper appeared to have gone back to the 
old method of special pleading for some particular system, setting forth 
in an unfavourable light the defects of competing systems, while the 
disadvantages of the system advocated were not even referred to. The 
eng'neer should set forth, as completely as his space would permit, the 
advantages of each system and make his recommendation in accordance 
with all the facts set forth. The reader, having the balance-shcet before 
him, could then check the conclusions. The author dismissed the single- 
phase system as unsuitable for main line traction, apparently from un- 
satisfactory results on a number of inter-urban traction lines which found 
It advantageous to change over from single-phase to direct current. 
Probably these roads never should have used single-phase because their 
conditions did not suit this form of power, and, in any event, their case 
was not parallel to that of heavy steam traction. The author then pro- 
ceeded to advocate high-tension direct current, apparently for all classes 
of work, and appeared to think the split- phase locomotive its only serious 
competitor. The fact that single-phase contact and split.phase loco- 
motives were adopted on the Norfolk & Western Railway for the heaviest 
electric traction work yet undertaken anywhere required some explana- 
tion, because there were reasons to believe that the adoption of this 
system was made after some study of the local situation and the con- 
clusion arrived at that the system had preponderating advantages for 
the work in question. He could upset the author's ` safe prediction ” 
that e no more single-phase motor equipments would be placed in opera- 
tion In this country on new roads unless these roads virtually formed an 
extension of existing systems " by calling attention to the very recent 
adoption of the single-phase motor car system of operation for the Penn- 
sylvanie railroad suburban lines out of Philadelphia. 

Mr. E. B. KATTE (chief engincer of electric traction, New York Central 
& Hudson River Railroad) noticed that Mr. Armstrong confined his 
remarks to an electric locomotive capable of hauling an 8U0-tun passenger 
train at 60 milesjper hour. Such alocomotive wastoosmall to be seriously 
considered by steam railway men operating important trunk lines, 


RELATION BETWEEN CAPITAL COSTS AND TRAFFIC DENSITY. 


| | 


terminal from one to three hoursto allow: 

the motors to cool off. The electric loco- 

motive required, said Mr. Armstrong, no. 
stops for fuel or water. This was true 

in the summer time, but passenger trains. 
had to be heated in the winter, and the 

locomotive must be taken out of service 
every few hundred miles for fuel oil or at 
least water, even though the 'ocomotive 
did not have to go in for inspection until 
it had performed something over 1,200 
miles. Electric operation was a good thing 
in the proper place, although it cost con- 
siderable money and had some limita- 
tions. 


Mr. W. S. Murray said he believed 
Mr. Armstrong’s Paper was the strongest 
card yet played in favour of single-phase 
traction. He always had been and would 
remain astrong advocate uf direct current 
in the inter-urban and short railway field, 
the field where it belonged. Mr. Arm- 
strong's irrelevant deductions, made from 
the results on lines which never should 
have been equipped with alternating 
current, argued him out of court. The 
actual power required to move a given 
tonnage when employing direct current 
was 22 per cent. more than with single- 
phase. The question of motive power 
was an important one, but a point not to. 
be overlooked wasthe system behind that 
motive power. The locomotive, as out- 
lined in the Paper, might be a gold 
mine, metaphorically speaking, but that 
was no reason for burning 22 per cent. 
more coal to run it. As to single-phase 
railway installations, Mr. Armstrong 
had compared alternating current— 
direct-current trolley experiments without 
considering a single locomotive. He called attention to the New Haven 
Railroad which employed 100 locomotives, moved 65,000 cars each 
month, and used 65 multiple-unit cars in a 33. mile suburban zone. Yet 
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AND LOCOMOTIVE. 


Mr. Armstrong wanted his comparison to he accepted as proof that the 
single-phase system was not only passing but had actually passed. The 
Butte, Anaconda & Pacific Railroad was not an inter-urban property, but, 
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because of the short run, 22 miles, and the consequent impossibility of , perience with single-phase lines had now indiceted the method whereby 
congestion, it was obvious that this low-speed railway ought to operate ; they might be constructed to provide at no extra cost the automatic 
satisfactorily with high-tension direct current. Again, Mr. Armstrong's elimination of electromagnetic induction. There might be isolated cases 
list of main-line electrifications was composed chiefly of short terminal | of short roads in localitics with extremely favourable prices for 60.cvcle 
and tunnel lines. No mention had been mado of the great single-phase | energy where the high-voltage direct-current system of train propulsion 
installations on the Spokane & Inland Empire Railroad nor on the New , was applicable to heavy trains. Such an example was offered by the 
York, Westchester & Boston Railroad, for which steam would have | Butte, Anaconda & Pacific Railway. The development of large 60-cycle 
been used had electricity not been at hand. No reference had been made ' central stations could not possibly be an argument egainst the applic: 
to the wide adoption of single-phase systems on the continent of Europe, | tion of single-phase to railway electrification, for it was entirely feasible 
nor to the London & Brighton Railway in England, on which the ! tochange 60cycles to a lower periodicity for railway application at a cos! 
dir.ctors had recently voted £2,000,000 in a recent appropriation to | comparable to, if not less than, that required to transform it to direct 
carry the electrification of the line through to Brighton. The 17 Butte | current. It might be interesting to have Mr. Armstrong explain th 
locomotives average 22 miles a day, while some of the New Haven loco- | insuperable difficulty in turning 60-cycle into 25-cycle energy when he 
motives run 10 times that distance daily. He did not wish to dispute | eliminated with such ease the difficulties of its transformation into dirt 
any of the data on the split-phase locomotives because hypothetical | current. The rotary converter was more efficient than the motor. 
tables should not be placed inengineering Papers. The figures might be | generator set, but Mr. Atmstrong’s admission that alternating-curn nt 
announced as approximate, but there were limitations even to such | was more c fficient than dircct-current distributors was doubtful. Strangciy 
approximations. Mr. Armstrong had said that the split-phase locomo- , enough, however, he specified motor-generator sets for the sub-stations 
tive was 35 per cent. heavier than an equally capable direct-current | of 2,400-volt direct.current systems, and these machines might well te 
machine. Yet the New Haven had tested commercially a single-phase | fairly matched against the frequency changers with the advantage of 
locomotive with continucus capacity of 1,400 H.P., the weight being 110 | higher efficiency for the latter. 

tons, while Mr. Armstrong had announced that the split-phase locomo- | Mr. ARMSTRONG, in reply admitted that the Paper advocated one 
tive, its assumed successor, weighed 135 tons. Telephone and telegraph ! system as universal in application. Direct-current tests at Schenectady 
disturbances had been eliminated in England by placing the return wires | had shown that 5,000 volts was possible, but the commercial aspect wa: 
in concentric cables, but on the New Haven this trouble would be re- | still somewhat indefinite owing to the matter of first cost. Mr. Kattés 
moved by the completion of the new 22,000-volt system of distribution | question, he said, showed the need for having the American Institute of 
between the feeders and the contact wires. In conclusion, Mr. Murray | Electrical Engineers decide upon methods of locomotive rating. The 
said that the Paper of the evening had the merit of marking plainly the | use of purchased power from outside corporations should not be ignored 
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desirability of application of the single-phase system in the field where | in plans for electrification. Single-phase generation or the use of single- 
all engineers who were free from commercial bias had already placed it. | phase current from a three-phase supply was less efficient thar tran* 
The curves (Figs. 3-5) were exhibited by Mr. Murray, and showed various | formation to direct current, and in any event it was safer to depend upon 
com parisons between alternating current and direct-current working. They great networks of power lines than upon a single private plant. 

refer to the electrification of 119 miles of line which rises 3,700 ft., with a | satisfactory service given upon the Butte, Anaconda & Pacific Railro 
maximum gradient of 2-4 per cent. for a length of 12 miles These curves had, he announced, led the Chicago, Milwaukee & St. Paul Railway ts 
showed that the single-phase system of distribution of power provided a | decide finally upon the use of 2,400-volt direct current for operating !* 
means whereby the railway manager might feel the highest assurance that proposed 440-inile electrified line in Dakota and Montana. - 
trains could be despatched on time irrespective of track conditions, for it Mr. Murray remarked that since the improved New Haven locomotive 


was shown that flights of trains might be despatched from one up to four | repair shops had been built at Van Nest the running costs obtained for 
with insignificant effect upon the transmission system. On the other 2 


| no Sy? alternating-current—direct-current locomotives were very low. the 
hand, the dircet-curront system of train propulsion, in the absence of pro- adding the general overhauling charges, the total cost of maintaining 
per spacing and resulting congestion, would have its capacity of tons de- 


: | per 
dii passenger locomotives would be found to be between 21d. and xe 
livered per hour per mile of track lowered to impracticable limits, and locomotive-mile, and for goods engines of 110 tons, hauling |. t of 
thereby prove a severe handicap rather than an advantage to the railway ' trains and having 40,000 lb. maximum tractive effort, the total co 


operator. It followed, then, that for an equality of heavy traflic condi- | maintenance was from 9d. to 2\d. For shunting locomotives of equal 
tions the alternating-current system of train propulsion could be installed tractive effort the cost was below 2d. Locomotives had given 20. 
for a less investment and with a very much higher economy of operation. miles of service to one detention. 

It should be added that the estimates made for the 119 route miles in Mr. ARMSTRONG concluded the discussion by the statement tha " 
question covered the use of three-phase generators supplying single-phase the last five years the average maintenance cost of 47 direct-current en 
current and that the extra size of generators due to this practice was motives on the New York Central & Hudson River Railroad had 
taken fully into account. As to telegraph and telephone circuits, ex- | 2: 75d. per locomotive -mile. 
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REACTANCE AND REACTANCE COILS IN POWER 
CIRCUITS. * 


BY E. P. HOLLIS. 


Summary.—The author reviews the part played by inherent and added 
inductance in the phenomena that occur in electric power circuits. 


Ore of the mest remarkable events in the recent history of elec- 
trical engineering has keen the complete change of opinion of elec- 
trical engineers on the question of the use of reactance in alternating- 
current circuits. Until recently engineers endeavoured to avoid 
reactance in all its forms; but it is now realised that reactance has 
virtues hitherto unsuspected which, if turned to account. confer 
important Lbenefits on electrical power supply systems. In 1900, 
when the rotary converter first came into prominence, reactance 
proved a valuable auxiliary, and this was probably the first occasion 
on which large reactance coils were used in power circuits. The 
rotary converter at that time gave a fixed voltage ratio, und offered 
no inherent method of regulating the pressure on the continuous- 

current side. This disadvantage was soon remedied by inserting 

reactance coils in the low-tension alternating-current circuit. 

Recent progress in electric power supply has marked out for 
Teactance coils a promising future, and it is probable that they will 
prove of assistance in solving some of the problems that beset engi- 
neers concerned with the operation of extensive power supply 
systems. These problems include the limiting of the excessive current 
that may momentarily flow in the case of a short-circuit and the 
Increase in the stability of power systems, so that they can better 
withstand interna] disorders. Reactance coils are being successfully 
employed for both these purposes. In other directions, also, 
reactance promotes stability. Schuchardt and Schweitzer'st experi- 
ments demonstrated that, with adequate protection, the generator 
speed did not drop more than 2 per cent. on short-circuit. Maore- 
over, the voltage of the generators does not decrease so much: the 
liability of electrical machinery connected to the System to fall out 
of step is, therefore. lessened—a point of considerable importance. 

_ Power-limiting reactance coils are valuable, not only when 
inserted in the phase leads of the generator, but also between the 
‘bus-bar sections. If the coils are merely inserted in the phase leads, 
when a number of machines are running in parallel with the “ star- 
point " of only one machine earthed, that machine takes the whole 
of the current of a short-circuit between one phase and earth, and in 
Consequence it has to withstand all the stresses. Should, however, 
all the generators be connected to a neutral 'bus bar which is con- 
nected to earth through a resistance or reactance coil, the short- 
circuit current divides between all the machines, and while the 
Portion taken by each machine may be comparatively small the 
aggregate may attain undesirable dimensions. Reactance coils 
Inserted in the ‘bus bars, however, limit the amount of power which 
à group of machines can su pply on short-circuit to a feeder the normal 
load of which is being su pplied in part by another group of generators. 
The station "bus bars would be * ring ` connected, and a set of 
reactance coils would be placed between each group of machines. 
Thus the perfect unit svstem can be more nearly attained by using 
reactance coils. The amount of reactance to be used between the 
bus bars is determined by several considerations. F irst, it must be 
high enough to prevent a serious fall of pressure in its section in the 
case of a short-circuit on another section ; and. second. it must not 
interfere to àny appreciable extent with the current that must 
necessarily pass between the various ‘bus-bar sections to accom- 
modate changes of load or to promote svnchronous running. 
Circumstances peculiar to every case fix the exact value of the 
reactance, for which 20 per cent. $ of the generator capacity of each 
section would be an approximate figure.  Reactance coils in feeder 
circuits naturally follow for limiting the power on short-circuit in 
underground and short overhead lines. In the case of intercon- 
necting mains between power stations reactance is also desirable to 
promote parallel running, especially where the resistance of the 
fceders is large. 

Whether internal or external reactance is to he emploved in the 
Case of a generator is a further ramification of the main problem. 
Dynamo designers have occasionally taken exception to the idea of 
external reactance, and have declared their ability to embody all the 
necessary reactance in the machine itself. That may often be a 


É ` Abstract of a Paper read before the Institution of Electrical Engineers 
at Newcastle, 
mle Transactions " of the American Institute of Electrical Engineers, 
Vol. XXX., Part II, p. 1143, 1911. 
+ The value of the reactance coil is most conveniently referred to in 
terms Qe percentage drop of voltage across its terminals with full-load 
current flowing. 


difficult matter for very obvious reasons, since the whole of the 
reactance, say 15 per cent., in order to be effective in preventing 
rushes of current in the case of short-circuits, must be of the leakage 
or £elf-inductive variety. Apart from questions of design, it is 
evident that a considerable proportion of the inductance must be 
external to the machine. One of the duties imposed upon a reac- 
tance coil is that of protecting the generator itself from a heavy 
intlux of power from the system in the event of a burn-out. Such a 
burn-out occurring near the terminals might rob the generator of 
all or a large part of the reactance on which it depended for its pro- 
tection. So that in the event of the reactance being wholly internal 
little protection will be afforded to a broken-down gencrator, and at 
least some of the reactance must be external. Perhaps an equal 
division, internal and external to the generator, would meet most 
cases. Reactance is also a preferable alternative to resistance in the 
design of circuit-breakers, and it has keen successfully employed in 
this direction. Instead of a number of Steps, as in the case of a 
resistance, only a single step is employed. The reactance coils are 
so connected that they may be placed in series with tho line, the load 
and the main contacts; but with the circuit- breaker closed they are 
short-circuited by auxiliary contacts. These contacts are the first 
to open, and thus connect the coils in series with the line and reduce 
the current before the main contacts separate. These main contacts 
then break the load current at its reduced value, and by inserting 
reactance coils between the incoming generator and the ‘bus bars 
have freed themselves from the anxieties of synchronising. These 
coils have been designed to allow the generator to be switched in 
when 180 deg. out of phase with the ’bus-bar voltage without undue 
stresses being caused. With the development of the so-called 
“ self-synchronising ” synchronous motor it is not improbable that 
reactance coils will be employed to limit the rush of current on 
switching in, taking the place of more complicated starting devices. 
Assuming that some limit should be set to the amount of short- 
circuit current, it still remains to be shown that the insertion of 
external reactance can effect the desired reduction in current. 
Experimental results at the Fisk-street Station, Chicago, clearly 
indicate that reactance coils do materially reduce the short-circuit 
current. An observed short-circuit. current of 30,000 ampe-es, with 
no external reactance but 2 per cent. of internal leakage reactance, 
was reduced to 19,400 amperes by 3-03 per cent. of external reactance, 
and to 15,800 amperes by 6-26 per cent. "l'he effect of resistance in 
circuit with a fault seems to diminish the part played by the rcac- 
tance coils in limiting the short-circuit current.* ‘One fact in con- 
nection with the tests taken at the Fisk-street Station is of con- 
siderable importance. The presence of steam on the turbine in no 
way affected the results—i.e., the short-circuit energy came from the 
rotating mass of the machines. The author inclines to the opinion, 
then, that on a large power-supply system, where there is not only 
the rotational energy of the turbines, but also that of all the other 
synchronous and asynchronous machinery, the short-circuit current 
must be far larger than the calculations and experiments on a single 
machine would lead us to expect. It has also beea shown that 
reactance can be used with satisfactory results for reducing the third 
harmonic currents, and also in some degree improving the regulation. 
At first sight it might appear that the benefits conferred by 
reactance and reactance coils upon a generator should naturally 
apply, if not in degree at least in kind, to the transformer. This is, 
however, far from being the case, as the position is entirely different, 
and the premises which permit a successful application of reactance 
soils to the generator have little in common with those where such 
coils have to be considered for protecting transformers. The general 
idea underlying the choice of a high reactance in a transformer is 
that it will do two things: First, it will limit the short-circuit 
current ; and, second, by this limitation, the internal mechanical 
stresses of the transformer will be reduced. It may be that neither 
of these objects are attained to the desired degree. There are many 
methods of increasing the reactance of a transformer, either by an 
adjustment of the design without the designer going out of his way 
to include any special feature, or by introducing a special leakage 
path. A small amount of reactance can be secured in a transformer 
of standard design sufficient for most rotary converter work, and 
higher reactance up to 25 per cent. are possible by introducing 
special arrangements, such as the use of magnetic shunts to increase 
the leakage flux. Generally, it seems better to obtain any large 
amount of reactance by the aid of external coils, especially. when 
the limiting of the short-circuit current is in mind. The risk of 
internal disorders may be considered remote or immediate, and if the 
latter view be accepted steps would be taken to protect the trans- 
former by a shunted discharger. Small reactance coils are usually 
immersed in the oil with the transformer. 


* ** Proceedings" of the American Institute of Electrical Engineers, 
Vol. XX XL, p. 897, 1912. 
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Apart from voltage regulation, the introduction of reactance, 
series or shunted, on transmission lincs may be used to increase the 
efficiency of the line and the maximum amount of power that can be 
transmitted. A line with large inductance may take less power 
under short-circuit than on full load ; indeed, this is a characteristic 
of the long.distance transmission line. In transmission lines the 
conditions which prevent the use of iron in reactance coils for 
pcwer-limiting purposcs are not present. Iron-ecred coils would 
be much cheaper, and would lend themselves to sevcral methods of 
automatic or hand adjustment which would not be open to coils 
with air corcs. 

Voltage reduction cn lines is not a thing to be treated with con- 
tempt. Where it is recognised as inevitable, compensation can be 
t ffected in the ratio of the transformers supplying the load ; but this 
means that the transformers of varying ratio will be required all over 
tke systems, and even then, where long distances are involved, the 
difference of pressure between full and no load will be large, the 
pressure of the generating station being supplied by shorter lines 
with practically no drop. These and other considerations have 
given rise to proposals for constant-pressure schemes in which, 
however large and however extensive they may be, the voltage is 
maintained constant. The theory on which these proposals have 
been based is that, since a leading current flowing through a reactance 
experiences a rise in pressure, this phenomenon can be utilised to 
give & constant-potential line by varying the amount of leading 
current according to the load. This theory, be it noted, premises 
the inclusion of à considerable reactance—no matter how it may 
have been obtained—in the line. The source of leading current of 
adjustable value can only be synchronous condensers, over-excited 
motor-generators and (but not advisedly) rotary converters situated 
at various points about the system. That the current may be 
caused to flow in such a system from a point lower to one of higher 
potential is no contravention of Ohm's law ; for, of course, effective 
root mean square values are referred to. At any instant current 
can only flow from a point of high to one of low potential. Never- 
theless, the root mean square value of the potential at the receiving 
end may be larger than the root mean square value of the potential 
at the power station owing to phase difference. Constant-potential 
transmission calls for a large amount of reactance in the line, con- 
trary to orthodox practice, where reactance is avoided as productive 
of pressure drop. Most lines would not possess sufficient reactance, 
and tberefore it would become necessary to add it in the form of 
series reactance coils. In addition, a frequency of 50 cycles would 
ke preferable to ore of 25, since it gives a greater reactance. A 
system designed on these principles would have a number of remark- 
able operating characteristics. In tke first place, it would, of course, 
be the duty of the oy crating staff or of the automatic regulators to 
keep tke voltage at any point constant by adjusting the leading 
current taken from tke lire by the synchronous concensers situated 
at tke various points. When a short circuit occurred in any part 
of the line, in view of tke fact that the short-circuit power would te 
less than the full-loacd power, there would ke no general interference 
with the system. This is due to the fact that the short-circuit 
power would be limited by the reactance of the line; the reactance 
coils, if any, would be inserted at the generating end of the feeders, 
while for the load current the reactance is compensat.d by the 
leading current. Faults would, therefore, te only local affairs, and 
since the reactance of the line, whether inherent or added, would 
have the effect of limiting the short-circuit current, the duty imposed 
upon the switches would te far less than in a scheme of orthodox 
design, where the flow of power is unlimited.* The addition of line 
reactance, together with the introduction of reictive power, would 
appear at first sight to occasion an increased line loss. There is, 
however, no diminution of cfficiencv, since, owing to the higker 
voltage, the same work can be done with a smaller number of amperes, 
and it is, therefore, found that the efficiency dces not suffer. 

The construction of current-limiting reactance coils brings the 
designer face to face with a numLer of difficulties, the exact value 
of which it is not always easy to appraise. In addition to the severe 
mechanical stresses incidental to a short-circuit, there are e'ectrical 
stresses due to transient voltages, the precise value of which cannot 
be foretold. Not only have the reactance coils to limit the current, 
but thev have to carry the current unti] the short-circuit is cleared ; 
and since with reactance coils the overload relays, if any, will be set 
high, it may be that the reactance coils will ke called upon to carry 
the current for many minutes. Owing to the circumstances under 
which the coils work iron must be avoided in the construction, while, 
in view of the strong leakage field, all solid meta] work in the coil will 


* |t is probable that in the future switches will be rated not alone on 
the capacity of the generator or feeder that they control, but upon the 
value of the short-circuit current—as limited by the reactance in circuit — 
which they are called upon to break, 


te a source of eddy currents, and may become unduly heated and 
cause a fire. Steel bolts. for instance, must not be used. An 8 per 


í cent. reactance coil for a 10,000 kw. 6,600-volt generator would on 


full load have a pressure drop of 300 volts. A short-circuit on the 
generator bus-bar leads would result in a pressure of 3,800 volts— 
i.e., nearly 13 times full-load pressure—across the coil. Under such 
circumstances tke 1eactance coil must still retain to the full its power 
to limit the current, and in order to mcct this condition its magnetic 
circuit must not Le-omce saturaicll. In a reactance coil designed on 
orthodox lires, during short-circuit the magnctomotive force would 
be so great as to reduce the permeability of the iron to practically 
that of air. To enable the iron to remain unsaturated under th. 
overload would mean such a low normal flux-ce ity that the ure of 
iron Lecomes far from economical, even if other ele»trical cireum- 
stance3 made it permissible. For this reason ironless reactance coils 
are the rule. During short-circuit a large magnetomotive force is 
developcd in these coils. In an 8 per cent. reactance coil protecting 
a 10,000 kw. 6,600-volt gererator there might Ee 44 turns. With 
full-load current the magnetomotive force is 38,000 ampe:e-turns, 
rising to 570,000 ampe:c-turns on a short-circuit current of 15 times 
full load. This is a large amount, and calls for a careful disposition 
of any solid conducting mate .ial inside the coil. 

In practice the coil takes several forms. In ore, copper cable is 
wound under tension upon special wood supports which are bolted 
to a cylindrical concrete core. Where a single cable to give tho 
requisite capacity would be too unwieldy two arc v ouad in parallel. 
According to its size, the coil has threc or five layers. The cables 
are quite bare, air tcing the insulator tetween adjacent turns, In 
view of the rise of pressure which must inevitably occur at the end 
turns, each two end turns are given greater clearance. Between 
each section or layer there is a space of several inches. Each end 
turn is rigidly held by alloy clamps to the woodea supports. These 
supports are composed of strips of selected resin-filled maple, having 
a disruptive strength of over 75 kv. per in^h across the grainand 
30 kv. per inch along the grain. They are secured at their ends to 
the concrete core by radial brass bolts. Grooves are cut in the 
supports to receive the cable, which does not make direct contact 
with the wood. The copper and wood are separated by heat shiclds 
of asbestos. To increase the leakage distance between the layers 
of the winding and Ectween the winding and the core maple barriers 
arc dovetailed into thesidcs of the supports. The supports themselves 
are not directly in contact with the concrete core, an insulating sect 
separating the two. The woodwork is finished with several coats of 
cream-coloured insulating enamel. The core, which is hollow, is 
composed of a special mixture of cement, made by pouring into 4 
collapsible iron mould. After removal from the mould the surface 
is levelled up and rubbed down, and is finally painted externally and 
internally with a numter of coats of light yellow creosote paint. To 
take the external mountings and bracings the end of the core 15 jTO- 
vided with hexagonal or square extensions, while for lifting purp»'?8 
a large nut or washer is received by a cored recess. Forclam D g 
the wood supports to tke co:e, cast alloy sockets are cmtedde1 in 


the surface of the core. Into these sockets pass radial brass studs : 


insulated by micanite. The nuts on these studs are insulated from 
the wood by Leavy insulating washers. A further form of reactance 
coil is the porcelain-clad coil, the chief characteristics of which are 
that the pancake, instead of the drum, winding is adopted. The 
cable is enclosed in a porcelain case, with the result that the coil 1s 
smaller than one with air insulation. The reactances are built 
up of horizontally-wound spirals supported in recesses formed 
in the porcelain arms, which radiate from a central corc of 
alkcrene stone to an outer enclosing well built up of porcelain 
segments. There ate two heavy concrete headers, onc at either end, 
and these are fastezed to tke wall by a numtcr of mica-insulated 
brass reds passing through tke headers and porcclain segments. The 
conductors are insulated, and tle arrangeme it of the interior of the 
coil gives a cellular construction which permits adequate self- 
ventilation. A typical coil constructed on this principle was said by 
the manufacturer to give the following results: Number of turns, 
34; reactance, 4-2 per cent. (20,000 kw., 6,600 volts, 25 cycles) ; 
ohmic resistance, 0-00195 ohm; PR loss, 6-05 kw. ; eddy current 
loss, 0-186 kw.; total losses, 6-236 kw. per coil; tem per. ture 
rise, 33°C, 


High-Speed Telegraphy.—The Creed automatic system of 
high-speed telegraphy has been adopted between the London 
and Edinburgh offices of the " Scotsman,” and it is stated that 
the three wires previously necessary have now been superseded 
by one wire. 
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SIEMENS RECORDING INSTRUMENTS. 


Ore of the latest of Messrs. Siemens Brothers & Co.'s publications 
(Catalogue No. 564) deals with electrical recording instruments of 
the various types made by them. These instruments are divided 
into three main classes : ink recorders in which the record is obtained 
by a pen and ink, spark recorders in which the record is made by a 
spark discharge, and oscillographs. In all these classes instruments 
are made for recording the most varied of quantities, and whilc those 
in the first class are intended more for employment in central stations 
or on consumers' premises, those in the last two classes are only 
employe for experimental purposes. 

The ink recorders are made in two main types, one with a roll 
chart 23 in. in width and the other with a roll or drum chart 41 in. 
in width. An example of this recorder which, it is claimed, meets 
the demand for a small and inexpensive instrument with but little 
decrease in accuracy is shown in Fig. 1. Its advantages are chiefly 
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Fig. 1.—SrEMENs RECORDER WITH COVER 
REMOVED. 


obtained by using a simple and cheap movement and a small width 
of, paper. On account of its small dimensions, this instrument is 
suitable for employment in transformer stations and at other dis- 
tributing points of large networks, and when used in this manncr it 
indicates not only the total load at any time, but also its distribution. 
As will te seen from the illustrations (Figs. 1 and 2) the movement 
is provided with a vertical spindle. The pointer is curved at its 
front end, and its point descrites a circular arc. The paper from tke 
spool passes through suitable guides, which cause it to coincide with 
this arc on the line where the pointer bears upon it, and to become 
flat again at a distance of about 6 in. from the pointer. Hence, 
without any special arrangements, the division of the charts follows 
the same law as the natural scale of the instrument; the vertical 
spindle is also of advantage in reducing friction. The pen is of the 
same pattern as is used in other recording instruments. It can be 
hinged back without switching off the instrument. The chart speed 
is 60 mm. per hour and the clockwork is designed to run from 8 to 10 
days without re-winding. These instruments can be calibrated for 
use either as voltmeters or ammeters, and can Le designed for use on 
either direct or alternating current. 

An example of the drum type instrument is shown in Fig. 2. In 
these instruments the diagram is traced on a chart of 4} in useful 
width and 14 in. length, fixed on a drum which is slowly rotated by 
clockwork which rotates the drum once in every 12 hours, 24 hours, 
or seven days, corresponding to chart speeds of 30 mm., 15 mm. and 
2* mm. per hour respectively. In the first two cases the clockwork 
runs for 30 hours, and in the last case for eight days at one winding. 
These instruments can also Ee fitted with a chart receiving box into 
which the used chart falls and where it can be stored. Fig. 4 shows 
& voltmeter of this type which is also fitted with an indexing pen for 
marking the paper at any desired reading, such as indicating a 
standard pressure, maximum current on a certain load. This in- 
dexing pen is fixed underneath the instrument pen. and it is advisable 
to uec a differently coloured ink with it, so that the line made by it 
can Le easily distinguist.ed from the recorded curves. Time markers 
and planimeters for measuring the areas of the curves traced can also 
be fitted when required. 


Fic. 2.—GENERAL VIEW or RECORDER, 


An example of the direzt-current recording instruments made by 
Messrs. Siemens is shown with its cover removed in Fig. 3. Instru- 
ments of this class are provided with a very sabstantial and well- 
damped movement of the Deprez d'Arsonval pattern. The volt- 
meter consumes only about 20 milliamperes, no matter for what 
pressure the instrument is made; the ammeters are connected to 
shunts having a pressure drop of 60 milli-volts, so that the energy 
consumption is not very considerable even with heavy currents, and, 
above all, the shunts do not assume bulky proportions. The current 
range can be altere within wide limits (from 5-10,000 amperes) by 
the use of interchangeable shurts. Wattmeters of a somewhat 
similar pattern are also made. All these instruments are supplied 
| for working pressures up to 800 volts, the insulation being designed 
! to withstand an alternating pressure of 2,000 volts. | 
| | Turning to the second and third class of instrument mentioned 
above, the spark recorders and oscillographs made by Messrs. 
Siemens are designed for obtaining records of very rapidly fluctuating 
quantities. For such purposes it is essential to have a moving 
system with a short period of oscillation. As is well known, the 
reriod of oscillation is dependent on the moment of inertia of the 
moving mass as well as on the torque. In ordinary ink recorders it 


Fic. 3.—DinRECT-CURRENT RECORDING 
INSTRUMENT WITH COVER REMOVED. 


is impossible, even when using a light moving system, to reduce the 
moment of inertia to the minimum desirable for the purpose in view, 
tke reason being that a very considerable portion of the total moment 
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Fic. 4.—REconDING VOLTMETER FITTED WITH INDEXING PEN aļxp 
CHART RECEPTACLE (not shown). 


of inertia is repre ented by the pen fixing device at the end of the 
long arm. Further, these parts must be sufficiently substantial to 
prevent them from being easily damaged when accidentally touched 
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or carelessly handled during refilling, &c. In the case of the Siemens | instruments mounted on the switchboard is reduced to a minimum, 
spark recorders, all parts, particularly those further away from the | The equipment consists of one recording ammeter, one recording 


spindle, can be mace very light. The pointer is no heavicr than that 
used in the precision instruments. In the oscillograph, the pointer 
is dispensed with altogethcr, being replaced by a ray of light, and the 
moving system consists solely of two fine metal strips under tension 
with a small mirror attached. 

Spark recorders are suitable for all tests in which the quantity to 
be measured does not undergo very heavy fluctuations within a 
second. Where heavy fluctuations occur within a sezond or less than 
a second, spark recorders are no longer completely satisfactory, 
particularly if an accurate curve is desired. These cases are best 
dealt with by the oscillograph in which the natural period of oscil- 
lation of tre moving system is conside ‘ably shorter than in spark 
recorders. For the purpose of recording non-periodic variations, 
the oscillograph may be provided with an auxiliary attachment to 
take a strip of sensitised paper 164 ft. long in place of the usual com- 
paratively short strip wound on a drum. With this instrument, 
phenomena of thc duration of 00th of a se-ond can be recorded with 
great accuracy. Spark recorders are particularly suitable for spec] 
_ and energy consumption records of electric motors having to deal 
with heavy and rapid fluctuations in load, such as traction motors, 
rolling mill motors, lift motors, textile motors, crane motors and 
motors driving machine tools of all kinds. It must be pointed out 
that spark recorders are not suitable for continuous running on an 
installation owing to their high chart speed. These instruments are 
rather intended for the occasional investigation of recurring pheno- 
nema so as to detect any divergencies. In the casc of rolling mills, 
for instance, the record will show whether the metal is being rolled 
at the correct temperature, also whether the mill is receiving proper 
attention, and, further, whether the shapes of the passes are well 
chosen. The chart speed must, of course, be chosen to suit the test 
under consideration. The clockworks in the Siemens instruments 
are designed for a spced of 234 ft. per hour. For highe: speeds the 
chart is driven by a small motor through reduction gearing. 
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Points in Discussion. 

l. One point raised during the 
discussion was that although 
severa! members were trying to 
adapt the rateab'e va'ue tariff to 
certain c'asses of business pre- 
mises as wel as residence pre- 
mises, it was considered by many 
speakers that the “connected 
load " basis of assessing the pri. 
mary charge was the most satis- 
| factory for premises other than 
residences, 
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Fic. 9.— TEsTING CaBiINET FOR ROLLING MILLS, FITTED WITA SIEMENS 
SPARK RECORDING INSTRUMENTS. 


A few examples of the instruments made in accordance with these 
design conditions are shown in Fig. 5, which illustrates a te sting cabinet 
for use on r-versible rolling mills. This cabinet containsa spark record- 
ing direct-current ammeter with a central zero scale, a spark record- 
ing direst-current voltmeter also fitted with a centre scale and de- 
signed for use as a recording tachometer, and a spark re 2ording dire :t- 
current wattmete: with a centre zero scale. 

A useful test board for tramcars consisting of a portable switch- 
board with instruments mounted upon it is shown in F ig. 6. As will 
be seen, it is supported upon the seats of the car by means of adjust- 
able feet, theze is also an adjustable ceiling prop. The number of 


2. It was suggested that the 
Paper advocated the principle of 


‘get as much as you can from 
consumers," 


voltmeter and a speed recorder, working in conjunction with a small 
dynamo driven from the car axle. All threo recording instruments 
are of the spark type and are fitted with electrically-operated time 
markers. Chart receiving boxes or chart winding arrangements are 
provided. The switchboard also contains a regulating resistance for 
adjusting the excitation of the dynamo and an ammeter for meas. 
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Fic. 6.—View or Tramway TESTING EQUIPMENT IN PosITION. 


The equipment also includes an accu- 
mulator battery of tive cells, in a box, three cells of which are used for 
feeding the induction coils and the time markers, whilst the other two 
supply thc excitation current for the dynamo. 


——————————— 
THE RATEABLE VALUE TARIFF FOR RESIDENCES. 


We give below an account of the discussion which took place 
on Mr. A. H. Seabrook's address 
of the " Point Fives" on January 16th. 
the address appeared on p. 643 of our last issue. 


on this subject at a meeting 
An abstract of 


Chairman's Reply. 

l. He agreed entirely that the 
rateable value system, although 
applicable to all residences under 
all circumstances, was not applic- 
able to business premises. and 
that the ''connected load" or 
"maximum demand " basis of 
primary charge was preferable in 
such cases. As an instance of the 
im possibility of the rateable value 
basis for business premises he cit 
a warehouse requiring practically 
no electricity and a factory re- 
quiring a great deal, both of which 
might have the same ratcable 
value. 

2. He could not agree, and 
pointed out that his sole argument 
in this respect, as would be seen 
from the address was that the 
rate for electricity for whatever 
service must be competitive with 
other agencies if any business was 
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Points in Discussion. 


3. The ratesb'e va ue basis was 
objected to on the grounds of the 
receable value of the residences 
heving nothing whatever to do 
with the eecirical re juiremenis. 


4. [t was objected that 6d. per 
unit for electricity for lighting was 
not a competitive price with gas 
at 2s. tid. per 1,000. 


5. The chairman was asked for 
his reason why he now advocated 
the rateable value basis of primary 
charge, as compared with the sys- 
tem he had adopted in his own 
district of the " connected lighting 
load ” basis. 


6. It was objected that the 
rateable value basis could only be 
adopted where electricity for 
lighting was used all over the 
house. 

7. The fact that milk, food, and 
80 on, varied as between districts 
was disputed, it being claimed 
that if the householder paid less 
in a cheap locality than in en ex- 
persive one these commodities 
were of a lower quality. 


S. It was argued that electricity 
for cooking at ld. per unit could 
compete with gas at 2s. 6d. per 
1,000. 


9. One speaker advocated the 
hiring out of cookers at very low 
rates, or even supplying them free 
to the consumer and charging a 
higher rate per unit for the current 
consumed, 
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Chairmaws Reply. 

to be obtained, and that if that com- 
petitive rate for electricity was 
considerably higher than the cost 
of production plus reasonable 
profit there was no hardship on 
the consumer to pay that rate, 
because the extra profit enabled 
the underiaking to reduce its profit 
required from other classes of 
supply, eg.. heating and cooking, 
the competitive rete for which had 
to be very mu: h less and that was 
& benefit to the consumer. 

3. He pointed out that the 
rateable value also had nothing to 
do with the water requirements 
or the municipal or county re- 
quiremenis; ai any rate, it only 
had a very faint connection with 
them. 

4. He replied that he had in his 
area hundreds of large and small 
consumers paving 6d. per unit on 
the alternative flat rates and that 
it was quite possible to get even 
8d. However, in spice of that, 
during the past vear or so no con- 
sumer was charged more than an 
average of 6d. whatever his rate 
worked out at on either the tele- 
phone system or the Wright maxi- 
mum demand svstem. 

5. The principal reason was, 
that on the rateable value system 
any contractor or any consumer 
could calculate out for himself in 
half à minute what his annual 
charge was going to be. "This 
simplicity would help busi- 
ness-getting. On the “ connected 
load ” basis each consumer had to 
be separately quoted by the supply 
undertaking, causing delay and 
complication. Another point was 
the ‘connected load " basis nec: s- 
«stated inspections, and inspec- 
tions were both irritating to the 
consumer and expensive to the 
undertaking. <A third point was 
that the rateable value basis would 
maintain the lighting income, even 
if lamps were very much im proved 
in efficiency. 

6. This should certainly be in- 
sisted upon, whether the rateable 
value system or the “connected 
‘oad " basis was employed. 


7. He could not agree with this, 
ax he had lived in three different 
districts during the past few vears 
and could definitelv state from ex- 
perience that, quelity being equal, 
the price did. vary very materially 
as between cheap and expensive 
localities. 

8. This was not so according to 
his experience, which amounted 
to 250 complete cooking outfits 
(single and multiple) using 
1,060,000 units per annum. lt 
was perfectly true that, as with 
heating also, ld. or even l?d. 
would bring in a certain amount 
of business--& residence here and 
there-- but these were not. com- 
petitive rates, because they would 
not show the consumer a sufficient 
advantage over gas and coal to 
induce him to make an every day 
use of ele-triciiv. 

9. This was good from the manu- 
facturers’ view bui was quite un- 
fair to the consumer who bought 
his apparatus, The theory. con- 
templated that consumers would 
all hire their apparatus and. never 
purchase. At the present time 
this might be the case, but as 
time went on there was no doubt 
that they would bay their appa- 
ratus in the same way thet they 


Poin's in Discuesion. 


10. It was pointed out that it 
was very undesirable to contem- 
plate or even mention an increase 
in electrici y rates. 

11. One member stated that if 
the new half-watt lamp compelled 
increases in lighting rates, he 
should leave his rateable velue 
system as it was and raise his 
alternative flat rates, 

12. The danger was alluded to 
that the cooking load might be 
superimposed on che lighting peak. 


13. One speaker mentioned the 
considerable all-night heating load 
in residences, which had actually 
come about in certain cases owing 
to a reasonable competitive rate 
being charged for electric heating. 

14. A query was raised in ob- 
jecting to the rateable value basis 
that in the case of a combined shop 
and dwelling-house, of which there 
were very many, the premises 
were neither residence nor busi- 
ness. How would they be treated 
on the rateable value system * 

15. It was obiected that if the 
assessment of a residence went up. 
the resident would object to the 
electricity supply cost going up, 
and, therefore, when assessments 
were reduced the charge would go 
down, but that it would be verv 
difficult to raise the electricity 
charge on account of an increase 
in the assessment. 

16. As an alternative to the 
rateable value basis, it was sug- 
gested that the supply undertaking 
could quote each separate house 
& separate annual charge, based on 
its possible requirements, and thus 
avoid a cast-iron universal assess- 
ment regardless of the quantity of 
electricity used. 
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Clairmwaw 8 Feyli. 
frequently bought their motors 
now instead of hiring them. 

10. He could not see that an 
electricity rate was to be made for 
all time any more than yes, rail- 
way and water rates were, 

11. He entirely agreed with this. 


12. This was the usual fear of 
those who had had little or no 
experience with a cooking lead. 
He mentioned the case of Herst- 
monceux, where a 60 kw. plant 
dealt with a lighting load, on 
which during the pasi 12 months 
had been super mposed à cooking 
load connection of about 75 kw., 
and vet the 60 kw. plant was able 
to deal with the whole of the maxi- 
mum demand. 

13. This had also come under 
his observation to the extent of 
200 kw. in cold weather during 
this winter. 


14. There was no difficulty 
whatever. The residential part 
was always separately assessed, 
and the Norwich system could be 
applied to that, and the business 
portion assessed on the connected 
lighting load basis. No confusion 
or complication need occur. 

15. He failed altogether to see 
the difficulty, and it was very rare 
that objection was taken to a water 
charge being increased on account 
of the assessment of a residence 
being put up. 


16. This would cause unending 
dissatisfaction amongst — consue 
mers in the same road, who might 
compare their annual charges, and 
was impracticeble. 


PRESIDENTIAL ADDRESS TO THE WIRELESS SOCIETY 
OF LONDON.* 


At the commencement of this address Mr. Campbell Swinton 
picked up the weather signals from the Fiffel Tower, Paris, and by 
means of the special arrangement of relays and a loud speaking 


telephone, rendered these signals audible to those present. 


He then 


referred to the first two honorary members of the Society, Sir 
William Crookes and Sir Oliver Lodge, and gave a short account of 
their connection with the progress of wireless. 


The reading of wireless messages by ear, particularly if they were 
sent at all fast, was by no means easy, and he had recently been 
devoting a considerable amount cf his spare time to recording 
apparatus, so that the messages esd be written down in the Morse 
alphabet as they arrived and deciphered at leisure. A simple 
arrangement that he hed devised was to employ a sensitive or 
meipometric flame. These flam s could. be. made exce:dingly 
scr sitive to minute sounds, the flam? greatly shortening and roaring 
the moment the smallest sound reached it. Tn some cases the burner 
from which the tlame issued hed à manometric chamber closed by a 
pa; er diaphragm, which diaphragm vibrated with the sounds. 1n 
this case it was only necessary to put the receiving telephone in 
proximity to the diaphragm, and the fame would respond vigorously 
weak signals. In the case of another class of flame 


to even veg? 


* Abstract of eldress delivered by Mr. A. A. Campbell Swinton on 
Jan. 21, 1914. 
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which was somewhat more rapid in its motion and therefore more 
dead-beat, the gas issued from a very minute orifice in a glass tube 
drawn nearly to a point, and was lighted on the side of a piece of a 
wir» gauze remote from the oritice. In this instance the sensitive 
spot was just at the mouth of the orifice, so the telephone should be 
placed so as to concentrate the sound upon this point. Having once 
got the sensitive flame to jump with the signals it was simo»le to put 
a screen in front of it, so that every time the flame shortened it 
disappeared. All that was then necessary was to throw a very 
smali image of the flame, when it showcdabove the screen, upon a 
moving strip of photographie paper in a dark room, and the signals 
would be indicated bv the spaecs which were left when the flame dis- 
appcared in the dark lincs caused by the image of the flame as it was 
thrown on successive portions of the paper. Another way of record- 
ing signals was to employ a quick-period mirror-galvanometer, 
preferably of the type in which the signals were sent through an 
elongated narrow coil of fine wire, suspended in a strong magnetic 
field by two silk threads. The oscillations of the coil could be 
restricted between adjustable stops, and the tiny mirror being 
mounted on the coil, the motions of the latter could be recorded on 
moving photographic paper-tape by projecting on to the latter the 
reflection in the oscillating mirror of a bright point of light, pro- 
ceeding from a pin-hole in an opaque box containing an electric lamp. 
There were several types of relay suitable for strengthening weak 
‘signals or for making ordinary signals more audible, as, for instance, 
that of Mr. Heurtley, in which a moving coil, like that mentioned in 
ithe mirror-galvanometer, was caused to move a very fine straight 
wire of considerable resistance, which was slightly heated by passing 
an electric current through it, in and out of a very narrow blast of 
cold air proceeding out of a narrow slot. The alterations in resist- 
ance, due to the changes of temperature in the wire, caused the 
electric current to fluctuate sufficiently to work a telegraphic instru- 
ment. Then there was also the very remarkable relay of Mr. Orling’s, 
where the suspended coil was furnished with a small finger which just 
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Brown relays were used, with the addition of a Siemens Post Office 
polarised relay operated from the * W " type Brown relay, which 
turned on and off four accumulator cells working the Morse inker. A 
special arrangement had to be used here as the breaking of the inker 
circuit sent a wireless signal back to the whole apparatus, a con- 
tinuous signal resulting. This was overcome by putting the magnets 
of the inker above instead of below the armature, and making the 
Siemens relay normally attract the armature. Given a sufficiently 
large aerial or the necessary relays to obtain loud signals, another 
method of recording was to use an ordinary phonograph. The 
loud-speaking telephone was connected by means of a short tube 
to the recorder, and good results could be obtained. An Edison 
phonograph arranged with a little microphone in connection with the 
receiving diaphragm, to magnify the sound, was worked with some 
records of the Admiralty and Eiffel Tower signals. 

Mr. Poulsen had also been able to record wireless messages on his 
telegraphone, in which signals and speech were recorded with 
extreme clearness by the cross-magnetisation of a steel piano-wire, 
which took place when the wire was passed between the poles of an 
cleetro-magüet, through which the received electric currents were 
flowing. To repeat the message, it was only necessary to connect a 
telephone to the electro-magnet, when, if the wire was repassed 
between the poles, its varying cross-magnetization induced currents 
in the magnet, and caused the telephone receiver to repeat what had 
been recorded. This was not, however, the recorder usually employed 
by Poulsen, who generally used an Einhoven “ string " galvanometer. 
This instrument was very sensitive, and extraordinarily dead-beat. 
The motion of the wire became quite perceptible with currents as low 
as a ten-millionth of an ampere, or a total expenditure of energy 
amounting to one-billionth of a watt. It was interesting to compare 
the sensitivene:ss of these, the latest products of human ingenuity in 
the way of electrical detectors, with that natural detector of electro- 
magnetic waves—the human eye. The light from a 12 c.p. lampon à 
perfectly dark and very clear night could Le sccn at a distance of 
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EXAMPLES OF TAPE RECORDS OF SIGNALS RECEIVED FROM THE EIFFEL TOWER. 
In the lower record the impuls»s from the individual spark trains are seen. 


‘touched cn one side of a minute jet of acidulated water. When the 
coil moved the jet was moved too, only to a much greater extent, and 
was arranged so as to bridge or leave open the space between two 
electrical contacts. Thus, an electric current through these contacts 
was established or interrupted. The particular forms of relay 
actually employed were those duc to the ingenuity of a. vice-president. 
Mr. S. G. Brown. He had invented three forms of relay, all suitable 
for the use of wireless telegraphy. The action of these relays was 
explained, and specimens of all three were used in making audible 2 
special message to the Society sent by the courtesy of Commandant 
Ferrié from the Eiffel Tower. This message was also recorded bv 
means of a siphon-vecorder, which traced the message on a moving 
slip. This was optically magnified and thrown on the screen for the 
audience to see. A specimen of these records are reproduced here- 
with. Unfortunately part of the Eiffel Tower message was obscured 
by the Admiralty sending out its weather report, which the siphon- 
recorder registered tegether with the other message, rendering the 
whole unintelligible. 
use of all three of Mr. Brown's relays, beginning with the “A” 
instrument, which was connected with the oscillation transformer and 
therefore received the signals first, then with the telephone “G”? 


relay, to which a telephone was connected so as to hear what was 


going on. and finally the telephone relay was coupled to à " W 7 
relay. which was so adjusted that the contact was actually broken 
by the very small quick hops of the rocker, the hops being of such 
rapidity that even the siphon-recorder could not follow the individual 
hops, but recorded the duration of each group of hops in accordance 
with the received signals. 

Another instrument that could be used for the recepti8n of wireless 
messages was the ordinary Morse inker; this instrument was much 
less delicate and sensitive than. the siphon-recorder. The three 


The siphon instrument was worked by making 


about five miles, the amount of energy radiated as visible light in all 
directions being about one watt. Assuming that the aperture of the 
eye of the observer under such conditions was one-fifth of a square 
inch, then the proportion of the one watt radiated that reached the 
retina was the proportion that the area of a circle one-fifth of an inch 
bore to the superficial area of a sphere whose radius was five miles. 
This gave the amount of power that reached the retina as about one 
sixth of one-billionth of the one watt radiated; so it would appear 
that the sensitiveness of artiticial and natural detectors of electro- 
magnetic waves were of the same order. 

Wireless telegraphy was very much indebted to the telephone, 
which was employed as receiver in most cases at the present time. 
Such was the sensitiveness of this instrument. coupled with the 
extraordinary power of the human ear. that signals were easily 
audible that were due to an expenditure of power in the telephone of 
only one-billionth of a watt. an amount so small as to be almost 
inconceivable, having about the same proportion to the unit watt asa 
single second of time has to 3,200 years. In wireless telegraphy, as 
opposed to telephony, there was no necessity to preserve the precist 
internal form of the signals sent out. Provided we got the longs and 
shorts of the Morse alphabet, it did not matter whether these wert 
in low notes or in high notes, and there was nothing of the nature 9 
articulation required. Consequently, methods of sound making 
that would be inadmissible in telephony could be used. For instanc" 
he showed an electro-magnet operated from the Siemens relay, m 
armature of the magnet being attached to an air valve which coule 
open or shut. Normally, when the magnet was excited and us 
armature attracted, the valve was closed, but every time a wireless 
signal was received the relay was operated, the current cut off from 
the magnet and the valve opened. There was a source of air pressure 
on the one side of the valve, and he had connected a whistle on the 
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other, so that the wireless signal took the shape of blasts on 
the whistle. A message was received and made audible by these 
means. 

It was interesting to speculate as to what was likely to be the future 
of wireless telegraphy, using the latter word in its Post Office sense, 
which included telephony. Wireless telephones existed at present, 
and he had heard one himself for some six or seven miles distance in 

‘Copenhagen. The chief difficulty at present was to get a telephone 
transmitter or microphone that would carry sufficient current without 
burning up, or at any rate, becoming overheated. Multiple trans- 
mitters, water cooling, and even transmitters on the Chichester-bell 
principle, in which the current was caused to vary with speech by 
applving the articulate vibrations to a water jet, had all been 
employed. but with none of them could more than a few kilowatts be 
dealt with. Another difficulty was that changing over from sending 
to receiving or vice versa required the operation of switches, which 
rendered ordinary conversation somewhat troublesome. One thing 

scemed pretty certain, that if we were ever to have transatlantic 
telephony it would be wireless, as on this system all the difticulties 
due to capacity and self-induction of the cables were avoided, and it 
was these that rendered long-distance submarine telephony impossible 
at the present time. Then there was the question of the possibility of 
wireless transmission of power. It was to be remembered that, with 
the exception of the infinitesimal amount that we got from the 
internal heat of the earth, the whole of the power on this planet came 
to us from the sun in the form of electromagnetic waves; and the 
quantity was prodigious, amounting on a clear day to no less than 

7,000 H.P. per acre, or 4,500,000 H.P. per square mile of the earth's 

surface. This, at any rate, was good evidence that large amounts 
of power could be transmitted over prodigious distances by means of 


electromagnetic waves. 


BRITISH PRACTICE IN THE CONSTRUCTION OF HIGH- 
TENSION OVERHEAD TRANSMISSION LINES. 


We give below an account of the discussion which took place 
at Manchester on Mr. Welbourn's Paper on this subject. 
An abstract of this Paper appeared on p. 560 of our issue of 


Jan. 9. 

Mr. C. D. TaiTE said he could not agree with the author's table of com- 
parative costs of overhead and underground lines. Usually he figured 
that underground lines cost approximately three times those running 
overhead, and in e particular eese where the estimates were for duplicate 
lines the comparative costs were underground £2,600 and overhead £953, 
the pressure being 10,000 volts. The use of aluminium conductors 
instead of copper was open to meny serious objections, amongst which 


‘could be mentioned the necessity for stronger poles and cross arms, wider 
“spacing of the conductors due to increased sag, and speciel errangements 


for connecting up with copper underground cables. Contrary to the 


author's recommendations, he had used rigid clamps for tying in conduc- 
tors and had never had trouble. Some of the binders referred to in the 
Paper appeared to require good weather and skilful erection in order to 
ensure satisfaction. He had always used oak cross arms, and instances 
had occurred where a line wire had parted from its insulator and yet 
maintained supply through being supported by the oak cross arms. Had 
metal been employed a shut down would have resulted immediately. 
Very little trouble had been experienced by lightning. — Arresters of the 
static discharge type were in use, elso a few aluminium arresters. The 
great trouble with the latter type was the need of constant attention, and 
until this was overcome they could not make much headway. 

Mr. S. J. Watson said that in regard to the comparative costs of over- 
head and underground construction he agreed with the author's figures 
rather than those adopted by Mr. Taite. A duplicate 6.600-volt three. 
phase line using 0-15 sq. in. conductor, which the speaker had installed, 
showed that the comparative costs were £2,400 underground and £1,250 
The only serious difficulty connected with the overhead 
system was the question of wayleaves. A case in point was a 200 vds. 
span, for which a wayleave could not be obtained, necessitating a con- 
siderable detour, which cost an additional £1,200. Regarding construc- 
tion, the speaker preferred the three conductors per pole system. Of 


course, when it was considered that duplicate lines were necessary, the | 


wavleave question arose again, as these also had to be duplicated. Where 


‘earthing wires are used they should be of the same material as the line 


conductor and placed at the tops of the poles so as to vive more protection 
from atmospheric disturbances. A point of consideration in regard to 
aluminium as a line conductor was the scrap price of aluminium. Copper 
always had a definite scrap value, but in the case of aluminium the scrap 
value was obscure. 

Mr. J. Lustcarren considered that the factors of safety given by the 
author for wind pressure were too high. His own experiments and 
American practice showed that the pressure per square foot. of projected 
area was given by the formula 0-00021 d? D. d being diameter of conduc- 
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tor and D velocity of wind in miles per hour. The author had made no 
referenc e to the sag of wires in cases where poles were of different levels, 
butíthis quantity S, could be derived by the following formula: 


j / * 
Se | 1445) , 5 being the sag when the poles were on same level, H 


being difference in level of top of poles. and assuming no wind. Regard- 
ing the spacing of conductors for different line pressure, the following 
formula held good up to 100,000 volts: d em.-- 25+ 2-5 kv. (R.M.S.). 

Mr. J. S. Peck agreed with the author's sentiments regarding the 
Board of Trade, and said that in some countries where wavleaves were 
not granted the constructors waited until nightfall and then put up their 
poles. Referring to the formation of ice on line conductors, it was unusal 
to allow a factor of safety which took care of this simultaneouslv with 
the maximum wind pressure. The tendency in the States was to work 
with a much lower factor of safety than quoted in the Paper, and hitherto 
the cases of trouble due to pole breakages were few. Insulators, which 
were very satisfactory on wooden poles lines, were not necessarily so on 
steel powers. Protective devices for railway crossings and publie roads 
were gradually becoming more and more simple in construction. Regard- 
ing the protection of steel work from corrosion, the practice in the States 
was galvanising, and in one case known to tho speaker galvanised work 
had stocd well for 20 vears. A good rough estimate for spacing of wires 
on account of voltage was 1 ft. per 10,000 volts, and for mechanical 
reasons ‘l ft. per 1,000 ft. of span. Steel earth wires were in general 
use in the States, and they were also uscd as stay wires for the poles. 

Mr. E. M. HOLLINGSWORTH said that in certain industrial districts he had 
replaced wooden poles by steel poles and found no deterioration what. 
ever after two vears’ service. “ A " poles were much preferable to * H " 
poles, and on all lines mechanical clamps had been used with entire satis- 
faction. 

Mr. J. MEpLYN agreed that the wayleave powers possessed by the 
Postmaster-General might be extended with advantage, but at the same 
time he took exception to the announcement that the powers conferred 
by the Telegraph Acts were * almost useless." The value of the Tele. 
graph Acts depended to a considerable extent upon the measure of assis- 
tance and co-operation derived from the Highway Authorities. The 
author appeared to press for additional powers to increase the number 
of overhead transmission lines in urban districts. The reason for this 
was not very clear, in view of the numerous buildings, telegraph, tele- 
phone and tramway poles, and other obstructions which would necessi- 
tate extensive and complicated protective devices and very costly over- 
head construction. It was pointed out in the Paper that annual charges 
in the case of overhead lines were greater than underground ; this differ- 
ence would be accentuated in thickly populated areas. American prac- 
tice showed that the erection of overhead power wires in cities had been 
overdone, a report of the American Bureau of the National Board of 
Underwriters stating that between Jan. 10 and April 19, 1907, there 
were 21 fires directly due to high-tension wires coming into contact with 
telephone and electric light wires. In 1908 an American journal called 
attention tothe numerous fatal accidents occurring to telephone linesmen 
owing to contact between high-tension and telephone wires. The Post 
Office factors of safety of eight for poles and four for wires was not ob- 
served in all circumstances, deviation being quite permissible in the case 
of sheltered. positions or very open positions. The effect of atmospheric 
conditions upon stay wires required careful consideration, and corrosive 
effects were usually much more prominent in urban districts than in the 
country. 

Mr. J. A. Morton referred to the B.O.T. figures for windage and fac- 
tors of safety. and stated that if these figures were good for the most 
severe cross-country work then they were much higher than necessary 
for overhead lines in small towns and villages. If the B.O.T. was pre- 
pared to relax this rule. the limits for various circumstances should be 
clearly indicated in order to allow a proper basis for estimating and 
designing. The existing rules, in many cases, demanded such costly 
construction that developments were retarded and even jeopardised in 
the case of small undertakings in towns and villages. The B.O.T. figures 
practically debarred the use of standard single wood poles which were 
cheap. looked well, took up little space, could be solidly planted and 
allowed the use of simple bracket arms, Contractors were compelled to 
use very stout poles in order to get the required diameter. The result 
was high cost and ugliness. In America, even, across the plains where 
wind pressure and even weather conditions surpassed those in England. 
the maximum wind pressure was usually taken as 30 Ib. with a factor of 
safety of six for wooden poles. Considering also the flexibility of poles, 
a 32 ft. stout single Post Office size fir pole planted 6 ft. deep would 
break at the ground line with about 29 cwt. applied across the top. 
The B.O.T. allowed only ,', of this stress, viz, 2:9 ewt. This would 
probably give under 511. temporary deflection, whereas a reasonable 
deflection for such a pole would be about 7} in., and would still leave a 
factor of safety of 64. Similar criticism could be applied to the B.O.T. 
regulations regarding steel poles. Regarding earth resistances in the 
earth side of horn arresters, the natural impedance of any overhead cir- 


TUNE ox da T l - à 
cuit was given by vi and this varied in practice between 250 and 500 


ohms. In any single horn. gap the earth resistance should not be less 
than twice the natural impedence, otherwise the interruption of the 
earth current might set up high rrequenev oscillations and cause damage. 
On the other hand, if the eirth resistance be much greater than twice 
the natural impedance it might be too great to atfor 1 relief to. the line. 
The suggestion of obtaining the B.O.T. consent to run high-tension lines 


along publie roads did not appeal to him. 
Mr. J. D. Paton referred to the necessity for the consideration of the 
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economics of the case. All engineers conversant with transmission cal. 
culations were aware that, compared with copper, half the weight of 
aluminium would transmit equal power over the same distance with the 
same watts loss. Taking copper at £60 and aluminium at £85 it meant 
that on a simple case 2 tons of copper at £60 would hold against l ton 
of aluminium at £85. The necessity for longer poles, &c., had been re- 
ferred to, but practice had shown that the increased price due to this 
necessity was about 15 per cent. which did not approach the economy 
in conductor cost. 

Mr. A. F. W. RıcHaRrbs said that while it was agreed that the working 
pressure had very little influence on tke first cost of overhead lines, the 
mechanical problems being predominant, he could not understand how 
the author made out the cost of an 11,000-volt line to be equal to a line 
working at 20,000 volts, especially in view of the recommendation that the 
spacing for 20,000 volts should be 3 ft. again:t 2 ft. 6 in. for 11,000 volis. 
Aluminium should not be overlooked when its cost compared favourably 
with copper, allowing for increased sag and the consequent greater spac- 
ing necessitating longer poles and cross arms. Favourable comparisons 
could not be màde under 0-1 sq. in. copper conductor, and since this was 
a large area for high. pressure working, it was unlikely that aluminium 
would come into general use for long high-pressure lines in the near future. 
Butt welding was the only satisfactory method of jointing aluminium, 
and probably for this reason the extended use of insulated aluminium 
cables had been prevented. Regarding line clip?, the speaker had 
recently inspected à large number of these after use on a 0-15 sq. in. 
standard copper line for nearly two years. ‘The clips were of the rigid 
ty pe, and in no case was there any sign of the glazing being chafed or 
chipped, nor was there any trace of crystallization of the metal forming 
ı he copper clip; oreonductors. The rigid clamp was, in his opinion, the best 
methcd of tying up conductors. 

Mr. B. WELBOURS, in reply, said the comparative costs of overhead 
and underground work given in the Paper were obtained from work 
actually carried out under difficult conditions, and a mean figure had been 
taken. Regarding aluminium, this was only recommended on account 
of lower first cost of line. With regard to cross arms, the Board of Trade 
were quite disposed to consider any particular case, and their regulations 
were intended to be a record of the best general practice. Rigid clamps 
might prove quite satisfactory for two years, as stated by one speaker, 
but the proper test would be 8 or 10 years’ service. There was a growing 
movement in regard to wayleave concessions, and pressure would have to 
come from the local sections, as in London overhead lines were of little 
importance. The author had inspected à mountain line in Bulgaria 
where lightning storms had rendered much havoc unti] Moscicki conden- 
sers were installed. Since the introduction of these condensers the 
trouble had almost entirely ceased. The use of steel work in America 
had been successful chiefly on account of the dry atmosphere, but in the 
British Isles the climatic conditions were such as to cause much trouble 
with steel structures. Maintenance charges had been referred to by 
Mr. Medlyn, and recorded figures showed these to be from 2 to 3 per cent. 
per annum. 
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A NEW FORM OF VOLTMETER. 


In testing insulated wies ard cables desigred for a great 
variety cf purposes it has often been observed that ordinary volt- 
meters do nct adequately measure the stresses to which the dielectric 
is sutjected. Based cn the integration of the sire curve—on the 
square 1cct of the mean square of instantar.cous voltage values—the 
usual type of voltmeter cannot measure cither unusual peaks in the 
voltage wave or surges in the circuit. 

Tke need of an instrument which would give such readings arose 
in connection with tke high voltage testing of wires and cables, it 
being wc.l known that in such tests the peak of the wave is what 
counts in breaking down tke insulation. So long as a sine wave is 
maintained the ordinary voltmcter indicates the peak voltage (a 
definite percentage above the voltmeter reading). But in cable 
testing there is a considerable charging current, due to the electro- 
stat c capacity of the cable. As this current is likely to distort the 
wave form the ordinary voltmeter may give no definite information 
as to peak voltage. After trying and discarding both a spark gap, 
which proved to Lc too casily afiected by outside conditions, and an 
oscillcgraph, which is too delicate an instrument for factory ure, the 
engineers of the Simplex Wire & Cable Co., Boston, proceeded to 
develop for their own use apparatus which would give the required 
results, Based upon tke principle of the oscillograph, but with its 
movement. confined to a straight line, thc rew instrument, illustrated 
herewith, indicates tke peak of the voltage wave at the limit of 
oscillation along that line. It docs not show the character of the 
wave or the form of its peak, but it docs give very clearly the rcading 
for that peak, whatever the shape of the wave may te. 

This apparatus, in its original crude form, was used successfully 
in the Simplex factory for some time, and thus thoroughly tested. 
It has just Ecen completed in its present form, after an experimental 
period extending over two years. The voltmeter, which is of the 
sa jtchgear type, measures about 10 in. by 12 in. on the front and is 
14 in. deep. It ecnsists essentially of a heavy electro. maguet, between 
the poles of which is located the vibrator. By a suitable arrangement 


of lamp, mirror and lenses, a beam of light is thrown on a ground glass 
scale in front, graduated in volts. This instrument is connected, 
through a potential transformer, directly on the high voltage circuit, 
the current being so small that the apparatus can be left in the 
circuit all the time. It can ke quickly calibrated at any time by 


VOLTMETER FOR THE MEASUREMENT OF PEAK VOLT!GE. 


applying direct current of known voltage. This interesting example 
of the development of an invention to meet a particular factory need 
might prove of considerable value in other lines as well as that of the 
manufacture of insulated wires and cables. 
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FLAME ARC LAMPS. 
[COMMUNICATED. } 


Invention has produced so many different sources of artificial 
illumination that much confusion appears to exist as to their various 
merits. As time goes on the efficiency of nearly every class of lamp 
is improved, and in some cases an increase in efficiency of onc class 
has brought it into the useful field of another. But it is noticeable 
that this has generally led to improvements being made in the super- 
seded class by which it regained its popularity. 

The popularity of the arc lamp has always been due to the high- 
candle power developed. Until the last few years no lamp of similar 
candle-power was seriously considered as a competitor, but when 
the tungsten incandescent lamp and the high-pressure gas lamp were 
introduced they proved serious competitors to the old pattern open 
type arc lamp and the enclosed type are lamp. This resulted in the 
flame lam» being developed, which as regards candle-power effict- 
ency was easily superior to any type of incandescent lam), but uatil 
the magazine lamp wax perfected the high cost of carbons and trim- 
ming seriously militated against the use of this lamp. Since the 
magazine lamp has been perfected lighting engineers who have care 
fully studied the matter have used this lamp in preference to any 
other where light units exceeding 1,500 c.p. have been considered 
suitable. But there are a number of people who think that the 
" half-watt " lamp or the high-pressure gas lamp may prove as cH- 
cient as the magazine flame arc lamp. That thi: isnot at all likely s 
evidenced by the following figures : Assume, for example, that a lamp 
giving a maximum candle-power of 4,000 and an average m*an 
hemispherical candle-power of 3,000 is needed. This result can be 
produced by a magazine flame are lamp for a consumption of ae 
watts and an hourly mistente cost for carbons and trimming of 
0-25d., which for a thousand hours’ burning would repres-nt * 
B.T.U. consumed and 21s. maintainance cost. 

In the case of the “ half-watt " lamp, taking that a 1.00 watt 
lamp provided with suitable ietlectors would produce the sune 
candle-power results, the consumption per 1,000 hours burning would 
be 1,000 B.'T.U., or twice that of the arc lamp, and tke maintenance 
cost, on the data at present available, would be that of one limp 
plus labour of replacement and cleaning. The cost of a half-watt 
lamp giving 2,000 horizontal candle-power is nct likely :0 be | 
than 36s., which with labour, &c., is double the cost of carson and 
trimming. Therefore, for units of as large a candle- power a~ that 
developed Ly the flame are lamp, the evidence goes to show that the 
magazine lamp will continue to hold it: present supreme position: 

The writer of this article, from the large rumber of tests he has 
made on more modern high-pressure gas lamps, which have geser 
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ally been fitted with efficient reflectors, is inclined to place their | mination is required or where the light is to be distributed over a 
average working efficiency at 40 mean hemispherical candle-power | large area. Where a high degree of illumination is required over a 
per cubic foot. The flame arc lamp would, therefore, taking gas at | comparatively small area the natural tendency of this class of lamp 
23. per 1,000 cub. ft. and electricity at 2d. per B.T.U., come out at | to throw the light downward greatly assists even distribution of 
approximately half the running cost of the high-pressure gas lamp. The | illumination, provided the lamp is sufficiently high. But this very 
incidental expenses connected with these two forms of light, such as | characteristic is a disadvantage where wide distribution is required ; 
mantles, carbon, trimming, cleaning, &c., are remarkably similar. | hence for street lighting purposes many attempts have been made to 
In fac:, where long burning magazine arc lamps are used it is quite | alter the natural distribution. The most successful of these is pro- 
probable that the cost of maintenance of such lamps will be less than | bably the method described by Messrs. S. L. Pearce and H. A. 
in the case of high-pressure gas lamps. Radcliffe in their Paper, “ Recent Developments in the Street Light. 
The electrical industry, therefore, possesses in the magazine flame | ing of Manchester," read before the Institution of Electrical Engi- 
arc lam» a light source having an efficiency with which no other | neers.* Dioptric and prismatic globes have also proved success- 
artificia] lamp can compare. But it must not be forgotten that the | ful. In America and on the Continent this difficulty has been over- 
efficiency of the flame arc depends largely on the rate at which the | come by placing the lamps much higher than is usual in this country, 
carbons are consumed, and that any attempt to reduce the rate of | which method has many distinct advantages. 
consumption will reduce the efficiency. Fortunately, the magazine The fact that the standard of illumination is continually rising 
principle makes it possible to construct a lamp which will burn with- | naturally increases the demand for high candle-power light units, and, 
out trimming for over a longer period than it is wise to do without | therefore, the field for the application of flame arc lamps is rapidly 
cleaning the globes, and as this principle permits of the lamp being | widening. The makers of these lamps, in developing and perfecting 
trimmed at any period without wastage of carbons the efficiency is | the magazine type, have provided the industry with a very powerful 
high not only from a light-giving point of view but also from a main- | and efficient light source. It remains with those members of the 
tenance standpoint.. The useful field of such a source of light as the | industry who have illuminating problems to deal with to see that 
flame arc lamp, producing as it does a very high candle-power, is of | the lamps are used with intelligence and that their high efficiency 
course limited to conditions where either a very high degree of illu- | is maintained by careful and systematic attention. 
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LAYING TELEPHONE CABLES ACROSS THE GOLDEN | It was decided, therefore, to utilise one of the pontoon 
^ HORN, CONSTANTINOPLE. | bridges as much as possible, only laving the cables under water 


: | at the " partie mobile," the cables at each s'de to be attached 
FÉ BE APO DOR | to the immobile parts of the bridge. Fig. 1 gives a general 
(Enginzer-in-eChi2f, Société Anonyme Ottoman? d2s Téléphones de Constantinople.) | idea of the construction of this bridge. l 
The Golden Horn lies between the two largest exchanges, Four hundred pairs of conductors are laid between the two 
viz., Pera and Stamboul, of the 16 which are being erected by | extremes, and in order to reduce to a minimum the possibility 
the Société Anonyme Ottomane des Téléphones de Con- | of absolute isolation, even for a short time, of the exchanges 
stantinople, under a concession granted by the Imperial | on the Stamboul side from those on the Pera side of the 
Ottoman Government to the Anglo-French-American combine | Horn, due to accidents, two cables have been lad, each of 
in 1911. It therefore bezame necessary to lay junction lines | 200 pairs. 
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| PLAN. 
Fic. 1.—D:aAGRAM SHOWING CONSTRUCT.ON OF BRIDGE BETWEEN STAMBOUL AND PERA AND POSITION OF TELEPHONE CABLES. 


GO 


A pontoon bridge is, of course, never stable and there are 
two elements to take into consideration which might at some 
time cause considerable trouble if the necessary precautions 
are not taken. I refer to the movements of the bridge which 
may be described as— 


between these two and the other exchanges which are being 
provided on the other side of the Horn. 

_A large amount of foot and vehicular traffic (a great propor- 
tion of the latter be‘ng very heavy) is constantly passing be- 
Di d MUI and Pera, and there are two pontoon bridges 
erected to cope with this, each bridge being constructed with s: NEPOS 
à “ partie opie " to allow of the passage of large vesse's up (a) Xon BUD Davy UO. 
and down the Horn. Owing to the number of these vessels (b) Rise and fall of the pontoons caused by the motion of the 
taking up anchorage at this place and to the large spread given 
to the anchor chains for the bridge, the advisability of laying 
à submarine cable direct from one shore to the other is very 
questionable, if indeed practicable. 


sea. 
Either of these e'ements would be sufficient, in time, to 
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cause crystallisation of the lead sheathing of what is now recog- owing to the impossibility of making-off a stranded stee! sus- | 
nised as standard telephone cable, viz., dry-core, lead-covered. | pender sufficiently taut in the space between the girder and the- 


The cables laid may be divided into two sections for the | under side of the bridge. Fig. 2 is a photograph showing this | 
method of suspension in position. 
"B 


Fia. 2,.—SHOWING THE METHOD OF SUSPENDING DrY Core LEAD- 
CovERED S.W.A. CABLE. 


convenience of this article—(1) that portion attached to the 
immobile part of the bridge ; (2) the submarine portion under 
the “ partie mobile." 


Core of V.I.R. Wires. i 
Fic. 5.—CABLE LEAVING WATER AT W1NCH END. 


Rubber Sheath. 


By this means it is found that the vibration transmitted to 7 

G.1. Armouring Wires. | the cable is reduced to a minimum and the rise-and-fall motion i 
of the adjacent pontoon sections of the bridge is reduced to 8 

negligible quantity, as the distance between the two cross- 

suspenders is 10 metres, between which the rise and fall of the 


Compound Tape. 


Fic. 3.—SAMPLE oF V.L.R. RUBBER-CovERED D.W.A. CABLE. 


Dealing with section (1) first, to overcome the disturbing 
elements (a) and (b) the cables were hung on stranded steel 
suspenders by means of G.I. rings. These suspenders were 
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7 Fig. 6.—PAYING OUT CABLE ACR : : SILVERTOWN 

i 9. AYI? oss PoNTOONS TO SILV 
Fic. 4.— DIAGRAM INDICATING Porst oF Least Motion oN PONTOON. mus | 
BRAKE Rope AND STOPPER. "n 


ared with a dis A 


again attached to cross-suspenders composed of two No. 8 G.I. | pontoons is taken up by the cables, às comp 
bles ha "M 


wires, which were in turn attached to the construction work of | tance of 15 cm., which would be the distance if the ca 


" M 1 Arnd 5 " à C ce ` 2 : 
the bridge. No. 8 G.I. wires were used for the cross-suspender | been clamped to the girder work of the bridge. i 
€. 


cn Each of the cables laid on this section contains 200 pairs of 

dM conductors, 74 pairs 20 lb. to the mile and 126 pairs 10 lb. to 
id the mile, paper-insulated, lead-covered. The lead sheath is 
served with two reversed layers of compound tape and further 
protected with 23 G.I. wires, each 6-045 mm. diameter, com- 
pletely sheathing the tape-served cable. The overall diameter 
of the cableis 5-6 cm., the distance from the Galata manhole to 
the submarine cable joint is 114 metres, and from the joint at the 
other end of the submarine cable to the manhole on the Stam- 
boul side'is 183 metres. | | 


0 10 E. .— f° A^ "18 70 


The cables are laid in 3 in. cast-iron pipes between the quay 
wall and the manholes at either side and take up their positions 
in the G.I. rings immediately they emerge from the quay 
wall. 


Coming to section (2), or the submarine portion of the 
y crossing, it was considered unsafe to instal a dry core. lead- 


covered cable here owing to the impossibility of designing a 
satisfactory attachment which would not transmit the motion 


Fig. 7—CABLE PASSING THROUGH NILYERTOWN Brake AND ROPE 


STOPPER. 


of the bridge to the cable. Two V.LR. cables have therefore 
been installed, consisting of a core of 200 pairs of conductors, 
each wire weighing 20 lb. to the mile. The sheathing Is con- 
tinuous rubber and is served with two reversed layers of com- 
pound tape, which is again covered with 84 G.I. wires each 
3:28 mm. diameter. The cable thus formed is again served 
With two reversed layers of compound tape and is further 


Partie Mobile - 
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complete the cable it is again served with two more layers of 
compound tape. | 
The overall diameter of this cable is 10-5 cm., and the length 
of each cable from the joint to the paper-insulated cable on the 
Galata side of the immobile part of the bridge to the joint in a 
corresponding position on the Stamboul side of the bridge 1s 
223 metres. 
The cable, which is illustrated in Fig, 3, was specially manu- 
factured by the British Insulated & Helsby Cables (Ltd.), and 
| is the thickest telephone cable which has been made at these 


pias Partie Immobile 
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Fru. 8.—ARRANGEMENT OF GOLDEN HORN SUBMARINE (ARLE. 


works. It is indeed probably the thickest telephone cable in 


existence at the present time. 
Owing to the expense of this elass of cable and the high 


mutual electrostatic capacity, it was desirable to keep the 


H 
Fic. 9.—PULLING vb SPARE CABLE AT WINCH END. FIRST CABLE 
Lain. 


length as short as possible; at the same time due regard had 
to be given to choosing the point of least motion on the bridge. 
This place is, of course, found at a point midway between tho 


armoured with 66 G.I. wires each 4-85 mm. in diameter. To ! two ends of any given pontoon, 
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cable at this stage is indicated by line B in Fig. 8. The 26 
metres of spare cable pulled up at the winch end were then 
slacked out and the end fastened in its permanent position. 
The cable for the full length had now taken up its permanent 
position, as indicated by line C in Fig. 8. 

The same process was carried out for the laying of the second 
cable, the winch and brake being moved some 3 metres to give 
clearance between the two cables. This allowed of a greater 
working space at the winch end and it was found possible to 
pull up the necessary amount of spare cable by using the 
winch instead of ropes and blocks, as in the case of the first 
cable. Whilst this was being carried out, however, the main 
cogged wheel of the winch snapped in two, causing the 
cable to run back with such an impetus that the outer jute 
covering was stripped off the armouring for a distance of 
2 metres by the rope stopper before the cable was brought to 
a standstill. 

The special grip mentioned above for anchoring these cables 
consists of a steel-welded cone-shaped bucket, which is fitted 
inside with a similarly shaped hardwood wedge through the 
centre of which the cable passes. Any tendency for this latter 
to slip resulted in a tighter grip on the cable by the hardwood 
wedge. The general appearance of this grip in position 5 
shown by Fig. 10. 

In case both these cables should at some time or other be 
irreparably damaged, a 50-pair D.C. L.C.5.W.A. submarine cable 
is kept in stock, ready to be run at a few hours’ notice, through 
which communication could be maintained until such times as 
new cables could be manufactured and placed in position when 
the normal working would be resumed. 


This particular bridge is built up of two rows of pontoons 
with a space of 8:55 metres running the full length of the immo- 
bile portion of the bridge between the two rows of pontoons. 
For the purpose of renewing or cleaning the pontoons a spare 
pontoon 18 kept which is half sunk and is slipped in between the 
two rows of permanent pontoons. When in position it is 
pumped dry and takes the weight of the bridge off the per- 
manent pontoons at either side of it. These pontoons are then 
in a position to be unbolted from the superstructure of 
the bridge and taken out for renewal or repairs as the case may 
be. Theoverall width of this temporary pontoon is 8-4 metres, 
and as the width between the two rows of permanent pon- 
toons is only 8-55 metres, it leaves only 7-5 em. play at each side 
of the temporary pontoon when this latter is brought into 
position. 

As the diameter of the cable is, however, 10-5 cm., or 3 em. 
larger than the play between the permanent and temporary 
pontoons, it is obvious that the point of least motion on 
the pontoon could not be used as a terminating point for the 
cables. 

The only other positions available were found at either end 
of the first pontoon on each side of the “ partie mobile.” As 
it would not have been safe to take up a position at the end of 
the pontoon where this latter joins the “ partie mobile," due 
to the danger of coming in contact with passing vessels when 
the bridge was opened, the cables were brought out of the water 
at a point between the end of the first and second pontoons at 
either side, away from the " partie mobile.” 


D aH f It will be noticed from Fig. 1 that that part of the cable 
H ji k crossing which is suspended is on the opposite side of the bridge 
d i n j to the submarine portion. This position has been taken up as 
NC YH Adda 1 it was found impossible owing to obstructions to place both 
PM i ate | ) the submarine and the suspended cable on the same side of the 
P T v i i bridge. 
A) P» E- D HUE EMINENS UI PINE NUM c ENGINES 


INDUCTIVE INTERFERENCE IN CALIFORNIA. 


—— 


The progress report of the committee of engincers representing the 
electric wire interests in the State of California, authorised by the 
California Railroad Commission in December, 1912, to investigate 
the subject of inductive interference between power and communica- 
tion lines and to make recommendations for commission rulings 
intended to prevent undue interference, was published recently. 
Since the first of the year a field force of from five to eight expert 
menters and computers has been engaged in collecting and conr 
puting data under instructions from the committee, The field force 
is equipped with a large amount of apparatus, including an oscillo- 
graph having three vibrators. noise standards, an impedance bridge. 
complete equipment for harmonic analyses and instruments of 
various kinds, the total aggregating in value approximately £1,800. 
Some of this equipment has been necessarily designed especially for 
this work. Equipment is provided for harmonic analyses by either or 
both of two methods, The first involves the use of the oscillograph. the 
recorded waves of which are greatly improved for harmonic analysis 
by the use of a distortion circuit. This consists of a circuit contam- 
ing inductance and capacity so chosen as to give distortion of the 
harmonics in approximate proportion to the square of the order ? 
the harmonic. The second method of harmonic analysis is by means 
of the use of what is termed the resonant shunt. This consists of a 
circuit containing inductance and capacity so chosen that. m com- 
bination with the capacity of the telephone line the whole circu 
can be made to resonate for any particular frequency or harmon’ 
the magnitude of which it is desired to measure. The currents so 
obtained are too small for direct. measurement by any instruments 
available or suitable for this purpose. For this reason cach itus 
so obtained is passed through a telephone receiver, and the amoun” 
of noise given by same is equated with the noise in the same receiver 
produced by a current of the same frequency and of sinusoidal "n 
shape produced by a wave generator consisting of a ' E 
oscillator. The latter current is computed from the constants 0 ^ 
circuit supplied by a measured P.D. The noise standard above 
mentioned is an instrument designed to measure the volume uf M 
that is produced by the current induced in the telephone line. ; ! 
is accomplished by equating the noise set up by this complex wave 
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Fic. 10.—GENERAL ARRANGEMENT OF CABLE ANCHOR AT PONT 
KARAKEUY. 


To lay these cables a steel hawser was got into position, 
entering and leaving the water at a point between the two 
rows of pontoons, in line with the permanent positions which 
were to be taken up by the ends of the cables. A length of 
45 cm. was then cut from the end of the V.I.R. core, and as 
many of the G.I. armouring wires as possible were passed 
through the thimble at the end of the steel hawser and made 
off, the whole make-off being covered with wrapping to prevent 
the loose ends of the armouring wires becoming entangled with 
any obstruction. 

The cable was then dragged across the pontoons on rollers 
and passed through the Silvertown friction brake, being pulled 
through the water by means of a winch fixed at the opposite 
side of the " partie mobile." A good tension was always kept 
on the cable by means of the Silvertown brake, which was aided 
by a 3in. manila rope stopper, to prevent the cable dragging 
along the sea bed when the cable was pulled through to the 
winch. The position of the former in the water is indicated 
by line A in Fig. 8. Ropes and blocks were then fixed up at 
the winch end and 26 meters of cable pulled up on to the pon- 
toon. 

More cable was then allowed to pass through the Silvertown 
brake and rope stopper until it was found that the cable was 
making an angle of 90 deg. with the water. This end was then 
pulled over to its permanent position and a special grip at- 
tached to prevent slipping. The position taken up by the 
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to the above segregation, attention may be called to the fact that each 


in a telephone receiver with the noise set up by a pure sine wave of 
known amplitude having a frequency of 240 cycles, This com- 
parison. of course. involves in a large measure a personal element, 
but this is reduced in these tests by taking as a rule the average 
results of four observers trained to the work by experience. 

The parallels on which this work has now been completed are four 
in number. all of which involve one telephone line. This is the main 
coast line trunk lead of the Pacific Telephone & Telegraph Co. 
between San Francisco and Los Angeles. The telephone lead con- 
sists in the main of 10 copper physical circuits, part of which are 
loaded and some of which are made up into phantoms. The high- 
tension portions of these exposures are as follows: (1) A 57.000-volt 
three-phase line of the Sierra & San Francisco Power Co.. approxi- 
mately 20 miles long. between San Jose and Gilroy. (2) A portion 
of the same line, approximately 8 miles long. running into Salinas, 
(3) A 22.000-volt three-phase line of the Coast Counties Gas & 
Electrie Co.. approximately 16 miles long. between Morganhill and 
Sargents. and overlapping the above-mentioned line of the Sierra 
& San Francisco Power Co. from Morganhill to Gilroy, for a distance 
of approximately 10 miles. (4) A 33.000-volt three-phase line of the 
Coast Valleys Gas & Electric Co.. approximately 40 miles long, 
between Salinas and King City. 

All of the above power lines are operated t 60 cycles. 
the telephone pole line is on one side of a public highway, and the 
power line or lines on the other side, with an average separation of 
approximately 60 ft. The power lines of the two separate com- 
panies overlapping as mentioned above are erected. one above the 
other. As these two power svstems are operated from separate 
sources not in synchronism with cach other, and as neither one can 
be shut down to enable the influence of the other to be independeutly 
measured. the difficulties of analysing the inductive effects in this 
exposure have been enormously increased. In order to eliminate 
the effects of induction from other power systems on through tele- 
phone circuits, and from them to lines under test in the various 
exposures, it is necessary to cut all telephone circuits on the lead at 
the two ends of the exposure under test. Since the telephone lead 
is a main line of vital importance to the system of the telephone 
company, it has been necessary to make practically all tests between 
the hours of 10 p.m. and Gam. The system of the Sierra & San 
Francisco Power Co. is operated with a solidly earthed neutral, 
and facilities were available for readily earthing the neutral of 
star-connected transformers in the sub-station at Salinas or removing 
the earth connection, This has enabled a thorough comparison 
to be made of the inductive effects of this system, First, with a 

neutral earth beyond one end of the exposure: second, with a 
neutral earth beyond each end of the exposure, the latter con- 
dition giving a return path through earth for unbalanced currents 
in the line conductors. The system of the Coast Counties Gas & 
Electric Co. is operated without an earthed neutral, making it 
possible to obtain a certain amount of comparative data between 
earthed and unearthed systems, the comparison being limited 
hy the facts that the two systems are of different voltage with 
different lengths of exposure largely overlapping. different sizes of 
conductors, different spacing of power wires. &e Thorough inves- 
tigations have been made of residual and balanced currents and 
voltages in the power systems, of the shielding effects of other wires 
on the telephone lead, of the existing transposition systems in both 
the power and telephone lines, and of the relative locations of the 
power and telephone transpositions; also of the effects of moditica- 
tions of these transposition schemes. Throughout parts of the above 
exposures of the telephone line the same power lines parallel the 
Western Union telegraph wires and the signal circuits of the Southern. 
Pacific Company on the railroad right-of-way of the latter company 
The effects of the power lines on these circuits have been included in 
the investigation. The analyses of the inductive effects have been 
laborious on account of the large number of different forms of 
Induction in action simultaneously. — These may be listed as follows : 
First segregation, electrostatic and electromagnetic ; second. segre- 
gation, effects of balanced and of residual currents or. voltages ; 
third segregation, longitudinal and transverse induction, The terms 
used by this Committee under the above third segregation may be 
defined as follows: Longitudinal induction is that which sets up an 
E.M.F. between a wire and earth, or a current through a wire with 
an carth return; and a current induction is that which sets up an 
E.M.F. between two wires, or a current in a circuit made up of two 
wires without a earth connection. It is obvious that in the case 
of a phantom circuit. the transverse induction is that between the 
two sides of the phantom, cach consisting of two wires. It is also 
obvious that, in general, the transverse effect is the difference between 
the Jongitudinal effects on the two sides of the circuit. It is also 
obvious that the transverse induction is that of chief interest from 
the standpoint of interference with telephonic transmission, Referring 


In all cases 


ing this end. 
of August 29 tast (Vol. LAN NL, p. 847). 


far prevailiug. 
fact that. the increasing number of subscribers exhausts im many 


cases the capacity of the exchange plant, long before the installations 
have reached their natural term of life by wear and tear. 


form of induction, transverse and longitudinal, is due in part to 
electrostatic and in part to electromagnetic influence, and that only 
one of these four effects, transverse electrostatic, transverse electro- 
magnetic, longitudinal electrostatic and longitudinal electromag- 
netic, is due in part to the balanced currents or voltages and in part 
to residual currents or voltages. In order to make a complete study 
of the effect of transpositions, each of the eight effects must be con- 
sidered independently. The transposition problem is further 
involved by the necessary transposition system of the telephone 
wires between themselves to avoid cross talk, which in itself is 
elaborate on a heavy load. 

In the case of the exposures so far investigated it has been impos- 
sible to get enough transverse induction under normal. operating 
conditions to obtain oscillograph records of sufficient amplitude for 
harmonic analysis, The study of the transverse induction has, 
therefore, been limited to the results obtained from the noise standard 
and the use of the resonant shunt apparatus. A difficulty intro- 
uced by this condition is that. the use of the resonant shunt appa- 
ratus involves successive measurements of the several harmonics. 
Between the times of these measurements the load on the power 
system may and does vary, and, what is more essential, the shape 
of the waves of the power system, and particularly of the residuals 
and of the neutral current of same varies. On the whole, the inves- 
tigation, so far as the currents and voltages of the power system are 
concerned, has resolved itself into a determination of the relatively 
small difference between almost exactly equal. quantities—that is, 
into a determination of the residual voltages and currents, which are 
minute compared. with the main voltages and currents. This has 
involved an elaborate study of the errors introduced by the use of 
the necessary current and potential transformers, and particularly 
of the effects of same on the higher harmonics, As might be ex- 
pected, the work of computation and the analysis of the data 
obtained greatly exceed the work of actually making the tests. The 
joint committee has a membership of 15 engineers, part of whom 
represent the power interests, part the communication interests in 
the State of California, and part. the State Railroad Cominission. 
The necessary funds for the work have been voluntarily contributed 
bv the power and communication interests of the State. A large 
amount of the apparatus used has been loaned by the Pacific Tele- 
phone & Telegraph Co., some has been purchased by the committee, 
and a relatively small amount, consisting of current and potential 
transformers, oil switches, &¢., has been loaned by the power com- 
panies, So far as can be determined by the members of the com- 
mittee, no investigation of these complicated) phenomena has ever 
been undertaken heretofore on a scale comparable with that of this 
work, either in magnitude or in the matter of thoroughness. The 
study has developed into au investigation of much greater scope and 
complications than was originally anticipated. No statement can 
as yet be made regarding the recommendations of this committee on 
this set of exposures, since these recommendations have not as yet 
been presented to the State Railroad Commission. While the com- 
plications of the problem now appear to those carrying on the work 
so great as to make extremely difficult the drafting of general 
remedial measures which shall not. be onerous on the interests 
involved, and shall not be subject to so many exceptions and alter- 
natives as to make them ineffective, the committee expects that with 
suflicient. time and financial assistance this work can be made to 
serve as a basis of rulings which will be not only helpful to the com- 
munication interests, but also to the power Interests in the way of 
standardisation of construction and operating methods, and the 


reduction of interruptions to service, 


NEW IMPROVEMENTS IN TRAFFIC DISTRIBUTION 
FOR TELEPHONE EXCHANGES. 


BY J. BAUMANN. 
Aummary.—' phe author diseusses the importance of distributing tho 


traffic in an exchange, and gives details of his modified system for attain- 
The system was originally described in THe ELECTRICIAN 
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The rapid development of the telephone for private, commercial 


and publie purposes places before the telephone authorities in all 
countries a variety of intricate and thorny problems. 
à technical as well as an economical nature, the latter, however, by 
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way a large bulk of valuable apparatus is yearly turned to scrap | These conditions are fulfilled by two distinct but co-operating 
material, to the great detriment of the balance sheet, the telephone | means: 
rates and the taxpayers. Consequently the solution of this problem 1. The circuit of the cancelling and busy indicating device cannot 
commands a good deal of attention from telephone engineers in this | be closed and this device cannot be worked before a contact is closed 
country and abroad. Since, in most cases, the cutting down of | by the incoming call, and two further contacts in series with the 
operators’ wages or an increase in the telephone rates is impracticable, former and with each other are closed by the operator. 
there only remains the reduction of the working expenses by increas- 9. An electromagnet, energised by the call, registers automatically 
ing the efficiency of the operating staff and of the plant. And ! the time elapsing from the appe rance of the call until the working of 
there is no doubt a great waste of operators’ time and of exchange | the listening key, and an eleetromagnet in the cancelling device 
plant exists in all the systems worked on the ordinary lines of service. registers tho time elapsing from the working of the listening key until 
This waste has been an acknowledged fact among exchange mana- | the completion of the connection, that is to say, until the moment 
gers for a long time. As the latter are not usually responsible for | the listening key returns to its normal position. 
the financial results, it is only the extremely rapid development. of An inspection of the diagram (Fig. 1.) will make the working of 
telephone use that has caused the authorities themselves to improve | this method clear. It will be seen that the new connections differ 
matters in this respect. The first step in this direction was under- | but slightly from the connections shown as a specimen of the appli- 
taken in Stockholm by adopting the Avén traffic distributing system. | cation of the system to C. B. working in THE ELECTRICIAN of Aug. 29, 
The Hamburg and Rotterdam installations followed and an auto- | 1913. In order to make the drawing clearer in the new diagram, 
matic traffic system was recently installed in a London exchange. | the cylindrical core of the switch D is replaced by a disc, the contact 
The latest and most advanced system of this kind, which, it is | pieces s’, s,” being fastened to a horizontal arm instead of the verti- 
claimed, while comprising the advantages of its predecessors, | cal one in the former diagram. The additional elementa are a new 
introduces several new features, is the S.-S. system, due to the electromagnet for every operator's position, a second winding on the 
present wnter. electromagnet. t, of switch D, and a few new contacts. Remember- 
All systems as hitherto known have one serious defect, which may | ing the former description, the working of the new combination msy 
be characterised in the following manner. In these systems any con- | be traced as follows: A,, Ay, are two subscribers’ stations, and a, 
necting operator is always able to prevent the incoming of calls to | ag, a3, a,, are four subscribers’ lines connected respectively to their 
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DiaGnaM or BAUMANN DISTRIBUTION System APPLIED to Common Bartery WORKING. 


calling contacts bi, ba, by. by On lifting the receiver at Ay current 


her position and, moreover, to prevent them for any length of time. 
flows from battery B. through a calling relay v, common to the sub- 


This possibility may upset the efficiency of the arrangement for traffic 
distribution to an unlimited extent. Up to the present, there has | scribers of the group. by way of the line and station Aj. The arma- 
been only one remedy in existence, namely, a most careful and ' ture of relay v completes the circuit of electromagnet Y, of switch C. 
vigilant supervision. This supervision is a costly thing and may | The rotating spindle of this switch carries at its lower end an iron 
absorb a good deal of the economies attained by careful traffic 
distribution. In order to avoid this very serious disadvantage of all 
known traffic distributing systems, there has been devised by the 
recent improvements of the simultaneous switch system, the follow- 
ing measures : 

1, No operator can prevent the incoming of a first call at her posi- 
tion. 

2. She is forced to answer this call immediately. 

3. She cannot cancel the call and give the busy signal to the dis- 
tributing organs before having inserted the answering plug. 

4. She cannot protract, indefinitely, the busy signal. 

5. After the completion of the connection, when the listening key 
is returned to its normal position, everything at the operator's posi- | the switch D, and these rings alternate with, and are insulated from, 
tion is automatically restored to its initial state; that is to say, the | an equal number of rings p’,, p",, p"^,, &c. subdivided into insulat 
operator cannot prevent the incoming of the next call. ! segments. The number of segmenta is equal to the number of mul- 


passes over contacts b arranged in a circle and insulated from one 
another. There are as many contacts in each switch as there are 
subscribers in one group. Beneath the iron disc e, is a jacketed elec- 
tromagnet carrying an insulated brass ring, k}, in continuous contact 
with the wiper /,, and an insulated contact spring, #,, sliding upo” 
another ring. k,, connected to the common battery, is attached to the 
lower end of the wiper. The contacts lili 07, &c., are connect 

by leads m’,, m^,, m”’,, &c., to the second rotating switch D, each of 
the contacts /^,, &c., corresponding to one of the subscribers com 
tacts b',, &c., The conductors m’,, m” Mis &c., lead to fix 


disce, e,. to which the insulated wiper f, is attached. This wipe? | 


metallic rings n^, »^,, ”’,, &c., mounted on the cylindrical core of 
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tiple sections in the exchange; each segment is connected to a signal- 
ling lamp q^,, q",, 9°’). &c., at one multiple section. In switch D, a 
horizontal arm of insulating material, carrying metallic wipers s’,, 
8*1, s^ p &e., is kept in continuous rotation, so as to connect rings n^,, 
2^1, n^, &e., successively to the adjacent segments of rings p',. p^,, 
pi Re, An electromagnet, £,, is connected between the battery 
and ring £,; its armature is a rotating iron disc carrying the arm r, 
and otherwise similar to the armature of switch C. The operation 
of the cireuits is as follows: On lifting the receiver at A, the calling 
relay v is actuated as soon as the wiper f, touches the contact b, con- 
nected to the calling subscribers’ line, thus energising electromagnet 
y, The rotating iron dise e, is disengaged from the rotating spindle 
d. and holds the upper end of the wiper f, tightly against the con- 
tact bj. At the same time spring 7, is lowered into contact with /), 
completing a circuit from battery B through the winding of electro- 
magnet /,, ring &,. conductor m'i, ring »',, wiper s'i, the adjacent 
segment of ring p', in contact with s’,, the calling lamp q’, and the 
electromagnet f, on the first operators position. At the same time 
a current is started through the second winding of electromagnet t, 
the contact a closed by the lowered arm v' and the armature of the 
new electromagnet 8. The armatures of the clectromagnets c, and 
B govern a pair of cogged wheels, fastened on the same axle in such 
a manner that a to-and-fro movement of the armature rotates the 
common axle by one cog. The armature of the electromagnet x, is 
attracted and closes by its wheel a contact y; this contact is 
broken again at the moment the electromagnet 8 is de-energised 
and its loosened armature moves its whecl on. The moment the 
calling lamp 4,' is lighted the operator inserts her answering plug 
and the cut-off relay v, of the calling subscriber disconnects the com- 
mon relay v from the subscriber's line. The armature of this relay 
is released-and breaks the circuit of electromagnet 4,3; the iron disc 
is lifted by a spring. breaking the contacts f, - b, and 7, - /,. and re- 
engaging with the rotating spindle. The electromagnet /; would be 
de-energised also, but for the current existing in the second winding. 
Therefore, switch C continues immediately hunting for a new calling 
subscriber, Switch D maintains the lamp g^, glowing for — 
moment. 

Having inserted her answering plug, the operator throws her listen- 
ing key, and by so doing, not only connects her talking set to the 
subscriber's line, hut also closes the contact w. Furthermore by 
the insertion of the answering plug, the contact E is closed by the 
armature of the supervisory relay. The contact y being closed by 

le previous movement of the armature of clectromagnet x, the 
operator has by throwing the listening key, completed a circuit of 
battery B, through contact E, contact w, contact y. electromagnet 
B. The armature of the latter is attracted, breaks the earth con- 
nection for the lamps 4 and at the same time, for the second winding 
of electromagnet f,. The calling lamp 4, is extinguished, the arma- 
ture of electromagnet /, is released, 1e-engages with its rotating 
spindle, and again distributes incoming calls on the switch C. As a 
contact, us is provided in every listening key and a contact E in every 
cord circuit, it is impossible for a second call to arrive at that position 
as long as the operator is using any of her keys for listening, and the 
But. having answered a call and thrown 


contact y remains closed. 
the key to the ringing position, the operator may receive another call 
from any subscriber. Testing and completing the connection is done 
in the usual manner. 

At the instant the called subscriber answers by taking his receiver 
from the hook, the second supervisory relay is energised and the con- 
tact 9 of this relay is broken and remains so during the conversation. 
In consequence, the operator has during this period no possibility 
of energising the electromagnet g by throwing in the listening 
key allotted to the connected pair of subscribers. This possibility 
is of course immediately restored and the contact 9 is closed 
again by the falling off of the armature at the supervisory relay 
belonging to the called subscriber at the moment the conversation 
is finished. i 

The effect of the whole combination is easily understood, when 
it is remembered that the operator can complete the circuit of the 
electromagnet 3, on the armature of which the appearance ot lamp 
signals on the position depends, only when the contact y is closed ; 
that is to say, when a call has appeared on her position. The closing 
of this contact can in no way be influenced by the operator, the 
opening takes place inevitably by the returning of the listening 
key to its normal position, after the completion of a connection, 
and only on the condition that the operator has | beforehand 
Inserted the answering plug alloted to the listening key used she is 
able to complete the circuit of electromagnet 3. The electromagnets 
vı and d are provided with a registering device in such a manner 
that, the fact of the armature being attracted, and the duration of the 
attraction are recorded on a tape moving with constant velocity 
before the pencil of the armature. This pencil of electromagnet x, 
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marks the tape the moment a call appears on the operators’ position. 
As the armature remains attracted until the operator has inserted 
the answering plug and thrown over her listening key, this registers 
the time the operator spends from the moment the call is received, 
until the call is answered. The electromagnet 8 on the other hand, 
registers the time employed by the operator for answering, testing 
and releasing the listening key, the latter moment coinciding 
ordinarily with the completion of the connection. 

Needless to say that one set of electromagnets x and 8 is provided 
for every operator and that each of these sets may be worked by any 
of the switches C, D, contained in the exchange. The contact pieces 
a are provided on the periphery, one for each operator's position on 
each switch D. There are only two for two positions shown in the 
figure. 

The electromagnets x and 8 of the whole exchange are of course 
placed near together and their pencils write on a single common tape, 
the traces being parallel interrupted lines, each pair of which registers 
the work of the operator of the position allotted to the corresponding 
set x and .g. The gradual movement of the tape aud the registering 
of the operators work may take place visibly in the very switch 
board room in such a manner that the accuracy of this mechanical 
supervision of her work may be checked at every instant by the 
operator herself. At regular intervals, say once a week, the 
tape may be cut out and exposed to the inspection of the staff of 
operators, This exposition may be accompanied by a classification 
of the work done by the operators, that were on duty during the 
week, aud the classification checked by the very operator concerned. 
The operator placed first in this classification may receive a premium 
or may be otherwise rewarded. At any rate, the automatic regis- 
tering of every call handled at the exchange, gives a most valuable 
insight into all peculiarities of the service, euables the manager to 
deal with the problems before him with the utmost efficiency. In- 
asmuch as every operator feels herself at every instant sure that her 
work is fully appreciated according to its efficiency, one of t! e most 
unpleasant characteristics of manual exchange working, the incessant 
complaints of the operating staff for impartial treatment is elimi- 
nated, and one of the largest sources of nervousness among the operate 
ing staff is stopped. The wholesome etfect of this automatic super- 
vision alone surpasses by far the costs of the little alteration to be 
introduced in the exchange plant. 

The application of the simultaneous switeh system of traffic 
distribution with the improvement of the automatic super- 
vision described above, to a fully loaded manual exchange with 
C.B. working represents pure gain to the system in the following 
ways. 

1. The existing plant is not only not turned to scrap material, but 
its working capacity is doubled. 

2. The operating expenses are reduced to one-half. 

3. The quality of service is considerably improved. 

4. The strain on the nervous force of the remaining staff is lessened, 
the efficiency of its work being at the same time enhanced. 

5. A lot of apparatus (relays) is eliminated, saving considerable 
floor space and reducing maintenance cha’ ges. 

6. Expenses for signalling current is minimised. 


TELEPHONE TRANSMISSION. * 


BY BANCROFT GHERARDI. 


From the subscribers’ standpoint, the telephone service will be 
judged largely in accordance with three factors: (1) The speed and 
accuracy with which the desired. telephone connections are estab- 
lished when asked for, (2) the volume and clearness of the telephone 
transmission between the subscribers when they talk to each other ; 
and (3) the charge for the service. There are, of course, many other 
factors, such as the courtesy which all employés of the company 
show in their dealings with others, the reasonableness of the com- 
pany in the matter of handling complaints and disputed bills, the 
character and appearance of the visible parts of the telephone plant, 
&c. My talk concerns particularly the second factor mentioned 
above—the volume and clearness of the telephone transmission 
between the subscribers when they talk to each other. We will all 
admit, as a matter of course, that it is essential that we should give a 
satisfactory grade of transmission. In most cases it is not sufficient 
to give a grade of transmission which makes it possible merely to 
talk. In local service, which each subscriber may use many timesa 
day, it is necessary that the subscribers should be able to talk with 


————— 


* Abstract of an address to the New York Telephone Society. 
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ease. In the case of toll connections, except those of very great 
length, it is distinctly advisable that subscribers should be able to 
talk without great effort on their part. Poor telephone transmission 
must necessarily have a deterrent effect upon the development of the 
business. The standard transmission for a given class of service 
must be considered in the following manner: The higher the stan- 
dard the better the talk which the subscribers will get, and, therefore, 
within limits, the greater the use they will make of the service, and, 
in the case of toll business at least, the greater the return which the 
company will receive therefor. On the other hand, the higher the 
standard the greater will be the first cost and the annual charges on 
the plant. 

Certain genera! standards for various classes of service have become 
fairly generally recognised throughout the Bell system. Before 
stating these standards, it may be worth while for me to describe 
briefly our measure of transmission and what is meant by a given 
standard. "Transmission is ordinarily stated as being equivalent to 
the transmission obtained over a given number of miles of No. 19 
B. & S. gauge cable having defined constants and with given terminal 
conditions. The type of No. 19 gauge cable used is not the No. 19 
gauge cable which we are now employing (so extensively, but is 
the No. 19 gauge cable which was used a number of years ago 
when the standards were established, and which is of somewhat 
lower capacity than the cables now employed. The transmission 
efficiency of our present No. 19 gauge cables is about 90 per cent. 
of the standard No. 19 gauge cable used for measuring purposes— 
that is, nine milesof the present cable are equivalent to 10 miles of 
the standard. 

To digress for the moment, the reason for making the change to 
the present higher capacity cable was that it was found as a result of 
careful cost studies that it would be economical to use the higher 
capacity cable, which permitted of placing a large number of pairs in 
a standard-sized sheath anc in a standard duct, and where necessary 
compensating elsewhere in the plant for the loss of transmission 
resulting from the higher capacity. 

When we speak of service which from a transmission standpoint 
has an efficiency of equal to 18 miles, what we mean is that the talk is 
equal to that obtained over a circuit consisting of 18 miles of the 
standard low capacity No. 19 gauge cable already referred to whei 
there is connected at each end of it a standard common battery 
sub-station set supplied with current from 24-volt storage batteries 
through No. 25A repeating coils over zero subscribers loops. The 
standards of transmission very greatly used are :— 


For local Set VICE osiusse ska oe e er pou P Fer es ae xxr qaa s 18 miles. 
For suburban toll service ............... erret 25 miles. 
For long haul toll service ................ eere 30 miles. 


It is not practicable to plan the lines and equipment so that the 
transmission between each station in the exchange and every other 
station is equal to any one of the standards given above. Many 
stations located close to each other obtain much better transmissions 
than the standard. and it is usual to plan so that a few of the stations 
most widely separated obtain transmission somewhat below the 
standard. 

It is interesting to note that there are several different sets of 
standards for different classes of service. This arises from two 
factors. both tending in the same direction. "The first of these is that 
subscribers instinctively recognise the fact that it should be easier for 
them to get a good telephone talk over a short distance than over a 
long distance, and hence that they do not expect as much and are 
not as critical about long haul talks as they are about short ones. The 
second point, which also makes for a lower standard of transmission 
on the long haul talks, is that in general it usually costs relatively 
more to improve the standard of transmission on long haul talks 
than it does to make corresponding improvement on short haul talks. 
In a short haul talk it may only mean changing a few miles of No. 22 
gauge underground conductor to No. 19 gauge conductor to make the 
desired improvement. On a long haul talk it might mean using 
No. 8 gauge wire instead of No. 12 gauge wire. 

In addition to the increased traftic that may be produced by im- 
proved transmission, some weight must be given to the fact that in 
toll service, if the transmission is very unsatisfactory, considerable 
rebates have to be made on connections where subscribers must, on 
account of frequent repetitions, use the lines for a long time to com- 
plete their conversation. This means that valuable plant is being 
tied up for which we are not getting a return. In fixing the trans- 
mission standards to which the plant in general should conform, it 
must be remembered that there are many things which may and will 
happen to the plant in service which will cause it to talk less well than 
it will when everything is in good condition. On the other hand, 
there is nothing which is likely to happen to it which will make it 
talk better. Some allowances must also be made for this factor. 


Allowance must also be made for the fact that the general public are 
not and never can be expert telephone users. Large sums of money 
are being spent annually for the construction of plant. A consider- 
able portion of this is spent to obtain good transmission, for if we 
were willing to be satisfied with a plant which did not talk so well we 
could plan so that the plant could be built more cheaply. We must 
not forget, therefore, that substantial expenditures have been made to 
get transmission and that all the departments concerned in the de- 
sign, construction, maintenance and usc of the plant must contribute 
their part to the getting of the most economical results. This, 
therefore, at once involves not only the engineering department and 
headquarters, but also the commercial department, the engineering 
department, the plant department and the traffic department of the 
associate companies. The commercial department is concerned in 
this matter not only in respect to their responsibilities already re- 
ferred to with reference to determining on proper standards of trans- 
mission, but also in the matter of the commercial arrangements 
which they make. It is quite possible for a commercial department 
to enter into such commercial arrangements in some cases that it is 
not practicable with available standard types of plant or with any 
other types of plant which could be provided at a reasonable cost, to 
give the service which they have contracted to give and make the 
transmission satisfactory. Some of the ways in which they can do 
this are: (1) By making contracts for extension lines to private 
branch exchanges which are too long to give efficient transmission. 
(2) By making contracts for tie lines between private branch exv- 
changes without restrictions as to the use to which they are to be put. 
(3) By making contracts for very long subscribers lines extending 
usually from stations located outside of a large city into'one of the 
principal central offices of the city in question. In reference to 
matters of this kind it has always seemed to me that it is'important 
that the commercial department should give serious consideration to 
the effect of such special arrangements on the telephone service, 
particularly the telephone transmission. It does not seem to me 
sufficient for them to say that the people want it. The particular 
subscribers concerned may want it, although it is probable that 
often they do not appreciate the reactions which it would have on 
their own service. A large view of this matter must be taken. If 
the particular subscribers concerned in such special arrangements 
were the only ones whose service was affected, it might be right and 
proper to give them what they wanted if they thoroughly understood 
what the results were going to be. Such arrangements, however, 
not only debase the service of the subscribers who contract for them. 
but they also debase the service of many other subscribers who vill 
be connected with them. 
The engineering department of an associate company 1s vitally 
concerned in the matter of transmission in ways which are too 
numerous to mention in this talk. The engineering department in 
the design of the plant and the fixing of the standard types of con- 
struction, apparatus and circuits which shall be used for various pur- 
poses, must do all of this work, having due regard to transmission. 
In the design"'and application of switchhoard circuits the engineers 
have great responsibilities, The fact that signalling efficiency t$ not 
the prineipal factor to be considered in connection with telephone 
circuits is too often lost sight of. We are all of us, I think, familiar 
with circuits which have been designed so as to give beautiful and 
very complete systems of signals, and whose only defect was that the 
transmission losses in such circuits were very serious. The engi- 
necring department has, of course, a particularly important responsi- 
bility at the present time with reference to the sizes and types of 
cables and wires that should be used for the different parts of the 
plant and the proper application of loading where it can be used to 
advantage. In connection with the construction work which the 
plant department is carrying on, and in the assignment of plant for 
use when constructed, the plant department has many opportu- 
nities to affect the transmission favourably or otherwise. A few of 
the things which are sometimes done wrongly are: (1) The bringing 
in of toll lines or other long lines through small gauge cables when im 
many cases more efficient cable circuits are available. (2) The mr 
proper connecting together of loaded and unloaded circuits (3) 
The omission of parts of standard circuits or apparatus, as, tore 
ample, the omission of condensers in sub-station circuits where bells 
are not required, as at some pay stations. (4) The improper Col 
necting up of apparatus of all kinds and descriptions, such as loading 
coils, induction coils, repeating coils, &c. This improper connection 
of apparatus at sub-stations is not at all unusual. 1n reference i» 
the maintenance of the plant, there are many features which [d 
upon the transmission : (1) The^maintaining of all lines so that thes 
are quiet is important. A very moderate amount of noise. i 
amount which is often considered to be entirely unobjectionable. 
will impair transmission by as much as three or four miles of oe 
(2) Attempts are sometimes made to improve noisy lines by ,'™ 
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insertion of *"bug traps " rather than by removing the cause by well- | from day to day and week to week the subscribers are getting trans- 
known methods. We know of cases where ** bug traps " have been f mission which is satisfactory to them and as good as the character 
inserted to remove noise, which traps have impaired transmission by | of plant which has been provided is capable of giving. 
as much as 10 miles. The principal effect of the " bug trap " was to 

remove the noise by removing the transmission. (3) The making of ———————M—A(( 

unauthorised modifications of standard apparatus or circuits to im- 
prove some operating feature without regard to its effects on trans- 
mission. A common example of this is in the opening of the non- 
inductive winding on series relays to improve the signalling. (4) A 
failure to properly maintain repeating coils, retardation coils, &c., 
80 as to see that coils having a considerable number of short-circuited 
windings in them are removed from service. Such short-circuited 
windings do not usually affect the signalling efficiency of the circuits, 
and hence are too frequently ignored by those maintaining the 
plant. 

The traffic department in their operation of the plant have 
numerous opportunities to affect transmission conditions: (1) In 
many cases traffic is routed without any regard whatever to trans- 
mission efficiency. Numerous cases are known where second and 
third routings have been determined solely on the basis of ease of 
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CONVENTION OF RAILWAY COMMISSIONERS (U.8.A.) 


The 25th annual convention of the National Association of Railwav 
Commisaioners was held in Washington, U.S.A. During the meeting 
the report of telegraphs and telephones was presented, the most 


interesting part being as follows :— 

Up to the present time no specific method has been adopted generally 
as a basis for rate-making. Individual plant conditions have governed 
in nearly all cases and therefore we will treat the subject genérally and 
submit some views together with what comparative statistical infor- 
mation we have been able to secure. That scientific making of rates has 
not been indulged in to any great extent can be clearly observed through 
the following com parison of cities, in which are located competitive plants 
with cities where there is no competition :— 


operating without regard to the ability of the subscribers to talk | ee 
over the completed connection. (2) Failure to properly enforce Comp e Me T sias erro 
discipline in the matter of listening in by operators. It is appre- Phileas Da Dae tet. n 180 T 40 one 
ciated of course that this is a difficult matter of control, but its effect St. Louie i MR EOM tee 7 687.020 
upon transmission is so serious that every reasonable effort should Cleveland, O. aeee 144  ... 560,663 
be made to keep the operators from listening in during conversation Buffalo NY rosenen a Eas 144 423,715 
for supervisory purposes any more than is absolutely necessary. (3) Indianapolis, Ind. ...................... esee. 108... 233,650 
Failure to properly use cord circuits where positions are equipped Memphis, MONI «cas usendtcekeixecutedmedtée nade 96 ... 131,105 
with several types of cord circuits designed to be used for different Decatur IMs 1i osuere tote erbe 90 ... 31,140 

purposes. This is particularly the case where loaded and unloaded Monopoly. 
lines have to be handled at the same position and special types of New York, N.Y. (Manhattan) ............... £456 ... 2,331,542 
cord circuits have been placed for use with each. Boston, MASS morini RE 250 670,585 
The telephone plant ig perhaps the most difficult plant of any Baltimore, Md. BILE 348 558,485 
kind to design, construct and maintain 80 that the best results will be San Francisco, Cal. WS ew devo e E NS e's 6 Eie d ui wre 360 416,912 
obtained thercinoni:, This arkes nov only from the multipliciti of Denver, Colo. x T det 276 .. 123,38] 
ite parta butzalsodrom the fact that ihe eltions of these parts to Oakland, GIBT eto o io e E ed T 168 ... 150,174 
, sci is Burlington, Iowa ..................... cese. 144 ... 24,324 


The above comparisons raise the following questions: (1) Is a com. 
petition necessary to secure reasonable rates ? (2) Are the rates charged 
under competitive conditions reasonable or remunerative ? (3) What 
remedy should be suggested ? Without question competition has been 
the means of the public receiving service at a lower cost, but this does 
not necessarily mean that the rates are either reasonable or remunerative. 
Many companies have entered the field of competition with low rates and 
in a short time found it necessary to get nearer the plane of their compe- 
titor, or. in some cases, the competitor has met the lower rates, this 
nearly always resulting in a consolidation of the two plants within a short 
period of time. Where competition exists the public is in a state of semi- 
belief that it is receiving service at as low a rate as it is possible for the 
companies to render the service. The activity of the competitors in 
systematic advertising and the soliciting of new business through well 
trained men, all tends to stimulate the ever-smouldering fire of public dis- 
content, which, no matter how carefully nursed, breaks forth from time 
to time, Causing renewed activity and in many instances, a reduction in 
rates by one or the other competitor and in many instances by both. 
Surely scientific lines are not followed under such conditions, A remedy 
for these cunditions is being sought by both public and the utility opera- 
tors. There can be no question but that duplicate plants in the same 
city is a waste of money and a public burden. 

State control of such utilities offers the best remedy for these conditions. 
Government control has not proved entirely successful. For example, 
the Japanese Government had, on March 31, 1911, 45,000 persons on the 
waiting list for telephone service; it appropriated £2,400,000 for expen- 
sion for the vear ending March 31, 1913, and was considering an appro- 
priation of £5,000.000 for the next five years ending March 31, 1918. 
There are now 28 States exercising control over telephone utilities. 
Interesting figures have been compiled showing the telephone develop- 
ment in 115 cities having a population of over 50,000 as at Jan. 1, 1913. 
The first 14 cities are herewith enumerated :— 


each other are changed from moment to moment. This latter factor, 
I believe, peculiar to the telephone plant. At least I know of no 
other plant in which this constant change of the relations of its parts 
is present, to any such degree as it is with our plant. For example, 
at one instant a given private branch exchange extension station in 
Boston may be talking to another private branch extension station 
in New York. At that time these stations will be connected together 
by as many as 11 elements. As soon as the conversation is com- 
pleted, all of these elements are disassociated and one minute after- 
ward each of these elements may appear as partsof 11 other connec- 
tions, A substantial defect in any one of these 11 elements may very 
erlously or totally impair the transmission efficiency of the connec- 
tion. 
One of the difficulties which is met with at the present time in 
undertaking to maintain proper standards of transmission is that it 
18 Sometimes not appreciated (and by * appreciated " I mean not 
only understood, but also carried in mind at all times in connection 
with our work) that minor differences in transmission in individual 
pieces of apparatus or in individual parts of the system are serious 
matters. It is quite truc that no one except a few trained experts 
can notice a transmission difference as small as half a mile, but I 
would like to have vou observe the fallacy which is involved in 
ignoring this difference because it cannot be detected by merelv 
listening for it. To illustrate: Most of the toll lines between New 
York and Boston are of No. 12 loaded wire, weighing 173 lb. per mile. 
The average transmission equivalent of these lines, including ter- 
minal cables, but excluding terminal reflection losses, is about 11 
miles of standard cable. By reducing the weight of the copper in 
the open wire portion so that only 157-5 lb. per mile is employed, and 


—— M 


loading as before, the transmission efficiency of the lines would be ien -= - E 
reduced by exactly one-half mile. The saving in copper alone at the Stations Estimated Total 
present price of 7d. would be £173 for a line between New York and Name of City. _ per 100 | population of As 
Boston. We have, therefore, in the lines between New York and population.lexchange area; ` ` 
Boston spent £173 for copper to obtain one-half mile of transmis- aa. a ae rr docs 
sion. Is it a seasible proposition, then, to lose this transmission O alate Coe eh ME EU 20-4 105.300 2 ii 
which has cost us a substantial sum of money, to save 2s. in the cost malia Duo NOME t 166.000 33:358 
of some relay or some condeaser somewhere else in the circuit just Dallas e ioc am aped Cr UR 19:1 | 114.700 2] RNI 
because the difference in transmission is not sufficient so as to be | Des Moines .|...........cctR 16-7 96.000 16.074 
noticeable in listening to it ? Oakland Cal. eter eh 164 | 246,000 | 40.267 
, Much money is speat, and well spent, in the Bell system each year | Salt Lake City ............... ss 16-0 116,000 18.503 
In making service tests to see that we are giving good service to Denver Vosa a WEE NERA AREE ERA D Ht dati un 19 222.000 35.365 
‘determine when the service is falling off in character, the nature of MM E Lod zoe pu 
the defects and hence the remedies to be applied. Much money is Wichita eere cee iet tus idee 15:6 | 9 (A00 M oM 

; : Houston circo eerie Roe oeRS 15-4 106,000 16.417 
being spent to see that we get the revenue which we should—that is, / Oklahoma "TIT MANET: 15:3 65,000 9.919 
that the subscribers are billet for and pay for the service which they | Portland, Ore................esese 15:3 255,000 39.101 
get. We must take corresponding precautions to determine that ! St. Joseph, Mo. vestes eeu ae ened 15-2 | 79,800 12.04 
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ALTERNATING-CURRENT Morters. By Dr. Rudolf Goldschmidt. Price 6s 6d 

SupMARINE CABLE LaviNo AND Repatrins. By H. D. Wilkinson, M.I.E.E. 15s. nett 

ELectric BLASTING APPARATUS AND ExpLosives: With Special Reference to Colliery 
Practice. By W. Maurice. Price 8s. 6d. nett. aie 

Tug SHOT-Fires’s Cuire: A Practical Manual on Blasting and the Prevention of Blast- 
ing Accidents in Mines, Quarries, &. By W. Maurice. Price 3s, 6d. nett. : 

“THe ELECTRICIAN” PRIMERS (81 Primers in all, and a GrcssAgRY). Single Primers 
2d. each post free. /n One Complete Vol., 10s. 6d. nett, or Three Sevarate Vols. (Vol. L 
3s. 6d. nett ; Vol. II., 6s. neit; Vol. 111., 4s. 6C, nett), Furt Prospectus FREE. 

Tug ELECTRIC FURNACE ti! [RON AND STEEL Propuction. By John B. C. Kershaw 


F.L.C. Price 3s. 6d. nett. f 
Further portions of this list of “ THE ELECTRICIAN " SgrIES OF Becks appear eachweek 


THE ELECTRICIAN, JANUARY 30, 1914. 


ELECTRICITY SUPPLY TABLES AND DATA. | 


The first of the valuable series of comprehensive Tables of Statistica] 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the Dec. 19 issue of ** The Electrician." ThisSupplement 
consisted of TablesIV., V. and VI., dealing with Electric Tramway and 
Railway Undertakingsof the United Kingdom ; this was followed by 
Table IIL, dealing with Electric Power Companies, which was pub- 
lished with the Dec. 26 issue. Table L, Electricity Undertakings 
with no Tramway Load, was published with our issue of January 
9; and Table Ia., Electricity Undertakings taking Supply “ in Bulk,” 
and Table IL, Electricity Undertakings with both Lighting and 
Traction Loads, were published last week. With this week's number 
there is issued a complete Alphabetical Index to Tables I. to VL; 
and the series will be completed by the publication early in February 
of Tables VII. and VIIL, dealing with Electricity Works, Tramways 
and Railways in the Colonies and many places abroad. 


———— aM 


NOW READY. 

Vol. LXXI. of “ THE Evecrrician.” Bound in Publisher's covers. 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 

Cases for binding Vol. LXXI., price 2s. ; post free, 2s. 3d. 


————— 


THE ASSESSMENT TARIFF. 


The chairman’s address which Mr. A. H. Seasrook de- 
livered recently to the ‘‘ Point-Fives " and the discussion 
that ensued will be of interest to all station engineers who 
feel that the question of tariffs is of paramount importance 
in dealing with the domestic load. The address appeared 
in our last issue, and a brief account of the discussion Is 
given this week. The address is particularly notable for 
the fact that 1t indicates the conversion of Mr. SEABROOK 
to the assessment tariff. This is somewhat remarkable, 
because he was the first to name one of the rival forms of 
tariff the `“ telephone tariff," a form which he has introduced 
with marked success in St. Marvlebone. This tariff, as Is 
well known, consists of a primary charge depending on the 
lighting requirements of the house, and a secondary charge 
which at the present time stands at ld. per unit. We 
gather that some difficulty has been experienced in making 
inspections from time to time, and that Mr. SEABnook feels 
that the work involved in making out the primary charge 
for each consumer is undesirably large. 

As against any trouble of this kind an assessment tariff 
has the advantage of great simplicity. The rateable value 
of a house is a fixed quantity, or at least it does not vary 
often or to any marked extent, and the figure is readily 
obtainable ; but simplicity is not the only desideratum, and 
it appears to us that this form of tariff has some considerable 
disadvantages, depending to some extent upon the basis 
adopted for the tariff. It is necessarv for the station engl- 
neer to make up his mind first of all what the primary charge 
should cover. Is it to cover merely the fixed charges due 
to the lighting, or is it to cover something more than this! 
lf it is merely to cover the fixed charges that arise on account 
of the lighting load the percentage on the rateable value 
will be low, and we must assume that the secondary, or fat. 
charge per unit is sufficient to cover all charges for energy 
supplied for electric heating and cooking, except the cost of 
service and the meter reading, which may be considered to 
form part of the lighting charge. But it is not every eng" 
neer that is prepared to go so far as to say that a 3d. pe 
unit will cover the complete charges for energy for electric 
heating and cooking, though there are some who are quite 
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prepared to accept this position, notably Mr. W. H. Cooke, 
of: Luton and Mr. E. R. Hitt, of Reading. Provided that 
this low secondary charge can be taken as being sufficient 
for these purposes, then we think there 1s much to be said in 
favour of the assessment tariff, and it may be that, as time 
goes on and the importance of diversity factor is experi- 
enced, engineers will come to adopt this view. 

Suppose, however, it is felt that the secondary charge is 
too low to cover all the charges above mentioned, and it is 
sought to increase the primary charge so as to provide for 
this. Here it is we feel that some difficulty arises. How 
great should this charge be made in order to give a satis- 
factory tariff? Obviously, if it only covers the standmg 
charges for a small quantity of plant, say, for 2 kw., it will 
prove unremunerative to the station if the consumer happens 
to use a larger amount of plant, such as 6 kw. On the other 
hand, if it is made sufficient for the larger amount of plant 
the consumer will feel that it is unsatisfactory from his point 
of view. In other words, if it is made out so as to be correct 
for the small load consumer it may be bad for the station ; 
if it is made out to be good for the station it may be bad for 
the consumer; for this reason we feel that such a basis 
Is fundamentally wrong. Also, looking at the question from 
the consumer's point of view, it must be remembered that 
a high primary charge kills the business, and likewise, un- 
fortunatelv, a high secondary charge kills it equally. 

We are quite sure that a great deal of harm is done by 
those tarifls which, on account of simplicity, seek to impose 
a high primary charge upon the consumer. No consumer 
will adopt electric heating and cooking on a large scale at 
first. He will trv it first on a small scale in competition 
with other methods, and if he has to pay a high primary 
charge he will feel that the price per unit comes out so high 
for limited requirements that he does not think it worth 
while to make a start. On the other hand, it is useless to 
imagine that a high secondarv charge with a low primary 
charge will carry an undertaking very far, for the simple 
reason that the domestic consumer who uses electric energy 
for cooking and other purposes may require a con- 
siderable amount of energv, and here again competitive 


prices become essential. Nor does a simple flat rate meet 


the case. In order that the greatest progress should be 
made we think that tariffs should be as elastic as possible, 
and although it is undesirable to have an endless variety ot 
tariffs we think there certainly should. be sufficient. alter- 
natives to encourage the consumer who wishes to start 1n à 
small way as well as to encourage the class that is prepared 


to take large quantities of energy. 


REVIEWS. 


(Coples of the undermentioned works can be had from THe ErgcrRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
D d 


Underwriters’ Requirements. By D. Pierce. (Chicago: American 
School of Correspondence.) Pp. E271. 4s. 6d. net. 


The author of this book, from experience and an inside 
knowledge available to comparatively few, has been able to 
stve in a concise manner various rules of the American under- 
writers in connection with electrical installations in the United 
States; and, what is perhaps more important, he has given a 
clear explanation in connection with the application of these 


rules to practical use, a point which will be no doubt appreciated 
by those who have to abide by the regulations. 

The book clearly shows that an understanding has been 
arrived at whereby all authorities dealing with the subject in 
the States have drawn up a universal * National Code," which 
surely is preferable to every authority issuing its own rules. 

It would, perhaps, be unfair to criticise the various rules, as 
the circumstances under which they are applied are somewhat 
different from those in the United Kingdom; but it would 
appear that the standard obtaining in this country is much 
higher than that in the United States, and, moreover, it will 
be noticed that several matters allowed under the National 
Code would not be in conformity with the rules of the Institu- 
tion of Electrical Engineers, which appear to be much more 
up to modern requirements, at any rate for this country. 

There is also another point brought into prominence in this 
book, and that is the fact that only certain approved fittings 
can be used in the States, and this point is at the present time: 
acting adversely to British manufacturers. 


The diagrams and photographs embodied in the book are: 


clear and very interesting. 


As the book deals exclusively with installations in the United' 
States, it would have been preferable if the author had 


said something to this effect in the title, which as it stands 
might be taken to deal with the requirements of the under- 
writers of any country, and thus lead to confusion. 

E. B. H. 


Factory Lighting. By C. E. CLEwELL.. (New York: McGraw-Hill. 
Book Co.) Pp. viii.— 161. 8s, 4d. net. 

The publication of such a book as this may be taken as 
another sign of the rapidly increasing attention which is being 
given to scientific lighting. It is a little doubtful whether the 
present book 1s intended for the factory manager or for the 
lighting engineer, and. probably this is accounted for by the 
comparative absence of the consulting engineer in America. 
Whoever it is written for, the book 1s certainly of considerable 
value to anvone concerned. with its subject, though the non- 
technical user will scarcely find in it all that is necessary for the 
preparation of a lighting scheme. The inevitable doubtful 
problems which require the experience of the expert to solve 
will still exist for him, such as the varying allowance to be made 
for different reflecting surfaces, &c. 

Mr. Clewell’s insistence on a thorough investigation into the 
details of the lighting for each set of conditions, and also his 
strong views on the great cheapness of good lighting in com- 
parison with its value, should be taken to heart by everyone. 
Anyone with experience in lighting work knows the difficulty of 
impressing on a buyer that it will pav him to provide an ample and 
correctly designed lighting installation. To such Mr. Clewell's 
book will supply mav useful hints and arguments. The reduc- 
tion of lighting costs into terms of working time saved is par- 
ticularly interesting, 

At the same time it is a question whether Mr. Clewell has not 
gone too far. To insist on four points for the general lighting 
of an office 10 ft. by 12 ft. 6 in., or on nine points for an office 
15 ft. square, seems carrying the desire for even distribution of 
light to a point beyond what is really necessary. Mr. Clewell 
does not seem to take inte account the fact that such a lighting 
scheme, apart from its first cost, would be an expensive one in 
current consumption day by dav as compared with the cost 
with separate lighting units for each individual. His desire also 
for efficient maintenance has led to the devising of rather over- 
elaborate schemes of records, the cost of which would hard!v be 
warranted by their advantages, even if one could persuade a 
factory manager to carry them out. His data and curves showing 
the evil effects of leaving lamps and shades uncleaned are almost 
terrifying with a loss of light amounting to nearly 50 per cent. 
after three weeks’ non-cleaning—a sad commentary on the 
claims of the makers of the shades that dirt does not affect 
their reflective power. 

On the whole, the book will be of great value to all who de- 
sire to see lighting installations carried out on a scientific basis 
rather than on the old haphazard rule-of-thumb methods so. 
often adopted. E. H. F. 
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Oil Fuel By Prof. Vivias B. Lewes. (London: Wm. Collins, Sons | | 
& Co.) Pp.262. 1s. net. ‘INVESTIGATION ON THE TEMPERATURE OF FIELD 


For a clear, concise, accurate and extremely readable account 
of the present position of oil fuel in the commercial and tech- 
nical world, Prof. Lewes’ book forms a valuable popular treatise. 
Within the limits of 262 pages he gives a very readable account 
of the following main divisions of the subject ; Chapter I., The 
Formation and Composition of Petroleum ; Chapter II., The 
Oil Fields of the World; Chapter III., The Recovery and 
Refining of Petroleum ; Chapter IV., The Transportation and 
Storage of Oil; Chapter V., Liquid Fuels other than Petro- 
leum ; Chapter VI., Liquid Fuel and its Combustion ; Chapter 
VIL, The Production of Power by Petroleum in the Internal 
Combustion Engine ; Chapter VIII., The Use of Petroleum in 
L'ghting, Lubricating, &c. ; and Chapter IX., The Future of 
Petroleum and Oil Fuel. There is much useful data given in 
tables in the various chapters, and an extremely handy appen- 
d'x and a bibliography of more extended literature upon the 
subject. : 

The book is written in a very common-sense spirit, and 
while the author is commenting upon the advantages of oil 
fuel he is never blind to the many serious difficulties presented 
to the extended use of liquid fuels, notably constancy of supply 
and variations of price. The author frankly faces the fact of 
exhaustion of the oil fields and the use of denatured alcohol, 
with its lower calorific power, as an alternative in the near 
future. 

The chief, and almost only, defect of the book is the narrow 
limits to which the author was confined. This has caused the 
discussion of liquid fuel and its combustion in Chapter VI. to be 
very condensed. It would have been advantageous to have a 
more extended account of the testing and valuation of oils for 
fuel purposes and some details given of comparisons of per- 
formances of oil fuel against coal or coke of known calorific 
value. The omission of these data, however, does not detract 
from the value of the book, and we warmly recommend its 
perusal to all who are interested in fuel problems. F. J. B. 


Oil By W. AwTRoBvs. (Manchester: J. Heywood.) Pp. 98. 3s. 6d 

This book contains a vast amount of statistical data scat- 
tered through its pages, dealing mainly with the economical 
and financial aspects of the oil question. The author frankly 
states his belief that we are now on the verge of an oil age, 
although he more than once emphasises the very insecure 
natural supply. 

Some of the author's statements are open to very great ques- 
tion; for example, in Chapter V. he states: " The average 
chemist would cut a poor figure at designing retorts and stills, 
especially in respect to their erection and working of same.” The 
italics are ours. We should have thought that the chemist 
would be the best man to work the stills satisfactorily. Again, 
in Chapter VIII., in discussing the solution of the oil difficulty, 
he writes: “ Now, the system is to use up. to the best possible 
advantage, carbonaceous substances considered of little or no 
value, the same to be handled or used up with the best possible 
efficiency, the object being to have no waste whatever." How 
far any system, yet proposed, departs from this ideal, is patent 
to everyone familiar with technical methods of oil or solid fuel 
utilisation. The chief value of the book appears to be the 
emphasis which is laid upon the insecurity of the present state 
of things in regard to oil, the attention which is directed to the 
enormous criminal waste of natural resources now going on, 
and the financial aspect of oil fuels as a fie'd for commercial 
enterprise. The book is written " to make plain some of the 
important points on which motorists as a class are very much 
at sea." F. J. B. 
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fcreign books.] V. " 
* Motoring: An Introduction to the Car and the Art of Driving It. 


By A. E. Berriman. (London: Methuen & Co.) 10s. 6d. net. 
h The Motor Generator: In Theory and in Practice.” By J. W. 
Barber. 2nd edition. (London: Ganes, Ltd.) ls. net. 


COILS.* 
BY E. H. RAYNER. 


Summary.—The results here given are supplementary to work that 
was published some years ago, and are generally contirmatory. The 
effect of impregnation is found to be an increase in thermal conductivity, 
which is more marked with the larger wire. With D.C.C. wire the highest 
temperature in the coil is about 10°C. above that calculated from the 
increase in resistance. 


OBJECT OF INVESTIGATION. 


Previous work on the subject was done for the Engineering 
Standards Committee and published by them. and by the 
Institution of Electrical Engineers.t It has been thought 
advisable to bring the subject up to date by further experi- 
ments on coils of modern design, more especially to test the 
effect on the internal temperature gradient of impregnating 
the coils after winding, and to find out by how much the hiyhest 
temperature in the interior of the coil exceeds the average as 
measured by the increase of its resistance. 

The method adopted for the measurement of temperatur 
at points inside the coils was to place thermo-junctions of 
constantan and iron in the coil as it was wound. The iron and 
constantan wires were of No. 26 gauge (0-46 mm.) and were 
connected to a selector switch which also acted as the cold 
junction, by which each in turn could be connected toa uni-pivot 
portable micro-ammeter by R. W. Paul. A variableresistance 
in the circuit was so adjusted that the instrument read directly 
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in degrees centigrade, the total resistance, including instru- 
ment and thermo-junction wires. being between 50 and 60 ohms, 
according to the quality of the thermo wire emploved, the 
figure being identical with that of the thermo voltage in micro- 
volts per degree. 

A number of special resistances were made to enable the 
micro-ammeter to be used as an ammeter and voltmeter to 
measure the voltage and current in the fie!d coil under test. 
and by means of a three-way switch the temperature at various 
points in the coil by the thermo-junctions and its resistance 
from observations of current and voltage could be rapidly 
determined. 

TYPE or Coins USED. 

(a) Five coils were wound to fit the same pole piece. Thermo- 
Junction wires were placed in the coils in various positions a 
they were wound. The coils were tested successively on the 
same pole of a four-pole 500-volt motor, to avoid AH 
differences in temperature due to difference of position on t 
machine which might occur if several were tested at DNA 
different poles of the same machine. The motor was a 15 kw. 
machine and was run loaded during the tests. í 

In two of the tests the internal fan attached to the shaft of 
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the machine was removed in order to find what increase in 
temperature resulted from the less efficient ventilation. 

(b) Two coils were made to fit the same pole, differing only 
in size of wire, one being of thick and one of thin wire. They 
were successively tested, both before and after being impreg- 
nated, on the same pole of a machine, also of 15 kw., as in the 
case of the five previous coils, but by a different manufacturer 
from that described in (a). By testing the same coil before 
and after impregnation more accurate results are obtainable 
as to the effect of the operation than if a number of different 
coils are tested, as many of the experimental errors affect both 
tests to the same extent. This is particularly important in 


70° 


30° 


respect to the value taken for the fundamental res:stance of 
the coil (at 0°C.), a small error in which produces a much larger 
error in the difference between the highest internal tempera- 
ture and the mean temperature as calculated from the increase 
of resistance. The temperature of the copper winding has 
been calculated from the formula R,=R,(1+0-00428)). 

The curves show the temperature distribution from the inner 
(core) surface on the left of the diagram to the exterior surface 
on the right midway between the flanges of the coil. 

The first thermo-junction was put in position after winding 
the first layer and the fourth before winding the last laver. The 
second and third divided the thickness of the coil into three 
approximately equal parts. The temperature at two other 


Thermometer 


Th2rmometer 


points were also measured. These were at the same depth as 
the second of the above which is nearly at the summit of the 
temperature curve, but placed close to the flanges of the coil. 
The temperature at these points is indicated by crosses in the 


diagrams. In some cases other junctions were put in, which 
‘show that though the efficiency of the cooling may vary in 
different parts of a coil, yet by reason of the great circumfer- 
ential conductivity of the copper the temperature of an interior 


layer of the winding is the same all the way round. The atmo- 


‘Spheric temperature, which was generally 20 deg. to 25 deg, is 
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shown by a dotted line, and the mean temperature calculated 
from the resistance of the coil is shown by a thicker dotted line. 

Coils 1 and 2.—These were wound with enamelled wire 
without any cotton covering, coil 2 being dipped in ` Voltalac." 
The results show no practical difference as regards temperature 
gradient, which is notably smaller than when cotton covering 
is used. The difference between maximum internal tempera- 
ture and the mean temperature calculated from increase of 
resistances 18 about 5?C. 

Coils 3 and 4.—These were made of double cotton-covered 
wire, No. 4 being treated in the same way as No. 2. The 
results show no appreciable difference of temperature gradient. 
The upper curve for coil 4 gives the result when the ventilating 
fan is removed, the temperature increasing 12eg. with a 
diminution of watts from 69 to 61. 
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Co:L 6. BEFORE TREATMENT. Con 6 AFTER TREATMENT. 


Coil 5.—This was made without a permanent support. The 
coil was finished by being wound with a layer of tape, this type 
being adopted in order to compare the resu!ts with a coil of 
similar finish on which experiments were made in the previous 
work on the subject. The diagram shows that the finish 
adopted may be expected to increase the general temperature 
about 15 deg., the thermal resistance of the covering being 
shown by the difference between the thermometer temperature 
and that of the tliermo-junction near the outer surface, which 
in this case amounts to about 15 deg.. while in the case of the 
other it is only 2 deg. or 3 deg. 

Coil 6.—This coil, by a different maker, was designed for a 
machine of the same rating as the previous one, 15 kw. at 500 
volts, with four poles, but with four commutating poles also. 
It was tested before and after impregnation m vacuo. The 
results as shown in the diagrams indicate that the internal 
temperature gradient is reduced bv 20 to 30 per cent. 
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Coit 7. BEFORE TREATMENT. COIL 7. AFTER TREATMENT. 

It will be noted that the second experiment after impres- 
nation shows a higher temperature than the first. This may 
be due to the fact that in the second experiment the thermo- 
meter on the outside of the coil was better protected by cotton 
waste packed between it and the adjacent commutating pole. 
and so impeded the air circulation—and also to the coating of 
impregnating compound and paint on the outer surface reduc- 
ing the thermal conductivity of the surface of the coil. 

Coil T.—This was of similar shape to coil 6. differing only in 
that considerably thicker wire was used. The results show 
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that there is a considerable diminution in temperature gradient 
due to impregnation in the ratio of 10 to 5-5. The reason why 
this is greater in the case of the thicker wire than the thinner 
may be that in the latter case the soft cotton practically fills 
up the space between the wires when the spaces are very small, 
while in the case of the thicker wire there is more opportunity 
for effective filling up of these interstices and improvement in 
the thermal conductivity. It is also possible that the impreg- 
nation was more thorough in the case of the coil with a few 
turns. 
GENERAL CONCLUSIONS. 

The experiments confirm the general results of the previous 
work. They show that in the case of the type of machine on 
which experiments were made in which wire of small section is 


used (0-65 mm. diameter), the effect of dipping the coil in | 


insulation material. on tlie internal temperature gradient seems 
to be about 20 per cent., while the larger section of wire (2 mm. 
diameter) there is a more marked increase in thermal conduc- 
tivity. Using double cotton covered wire the highest tem- 
perature in the interior of the coil may be about 10 deg. above 
that caleulated from the resistance. 

These experiments have been conducted with the assistance 
of the British Thomson-Houston (‘o., and Siemens Brothers 
Dynamo Works, who wound the several coils specially for these 
experiments, and placed machines and their staff at the dis- 
posal of the writer for several days. For these services and 
the hospitality received during the visits the writer begs to 
acknowledge his sincere appreciation. 


Table. I. 
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CONNECTIONS TO ELECTRICITY SUPPLY WORES. 


In our last issue we completed our supplement Tables L., Ia. 
and IH.. in which are given details of the connections to stations 
supplying light, power and heating only, stations taking bulk 
supply for these purposes and stations having combined light- 
ing, power, heating and traction loads respectively. In accor- 
dance with our usual custom, we have prepared some statistics 
and diagrams showing in some detail the progress made during 
the past 12 months. One departure, however, has been made 
from our usual custom ; it will be noticed that the diagram 
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* Not well protected. 
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showing the growth of the smaller London undertakings has 
been omitted. fand that we only reproduce curves showing 
the progress of the six largest electricity supply stations. The 
reason for this is partly due to the fact that the increasing 
growth of these stations renders a reduction of scale necessary, 
and as there are some 20 curves in the one diagram, the result 
would be far from clear and would thus lose much of its 
value. Another reason is found in the difficulty in obtain- 
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DiAGRAM 1.—CONNECTIONS TO 
ELECTRICITY SUPPLY MAINS 
IN LONDON AND THE PRO- 
VINCES. | 
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ing exact returns Also, since the returns of the different com- 
panies are all made up to different dates, the curves are not 
strictly comparable. This, of course, also applies to the diagram 
we have retained, but here the curves are still easy to follow. 

Diagram I. indicates the progress that has been made in 
connections to electricity supply undertakings from 1896 to 
1913. The growth is shown at three-year intervals and illus- 
trates the way in which the load at provincial stations has over- 
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taken that of the London undertakings. This year the “connec: 
tions to provincial stations has exceeded one and a half million 
kilowatts. This is a very rapid growth, an advance of nearly à 
quarter of a million having been made during the past year. It 
was as far back as 1909 that the figure of one million was reached, 
so that some idea of the progress made during the last year can be 
gathered from that fact. The total connections for London 
and the Provinces are only 40,000 short of the two million 
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owned by municipal authorities and private companies in 

London and the Provinces, while-Diagram-IH. gives the con- 

nections to continuous, alternating" and combined stations. 
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Table I.— Connections lo Electricity Supzly Worksi in London and Provinces. 
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Table 1L— Municipal and Company Connections (in K kilowatts). 


dice A tue i pH "re NIREGEEKISEMSE 
as | Nu KÜBNBEEBRENRSERUASYT 
London mr 153,490 . 292,938 | 448,428 cup SET CARPE BESETE 
Próvincos 2... | 1,272,232 245,09 | 1,515,941 HHH - —J41H- ---H-H177 "so,9:0 
Total wee 1,427,722 536,647 17 | 1,96 1,964,2 : - / yy ^9 
: MS Cae Hr HHHH SERRE eur 
Table THL—~Conhections fo Continuous, Allernating and Combined E HHH 36,090 
17 1] 


Statious (i in K ilowatts). A. Charing Cresa, West End & City Co 


B City of London Co. 


MN 
E 


d : | enon. Provi "inces, | Total. C. County of Londen Co. ' 
Continuous ............ ) 133,241 - 5 24,825 F AEAN UN 
Alternating. USD | 45,C69 204. 101 21210 E. 8t. Marylebon» Boroagh Council 82.000 
Combined - ACE 27418 — 787,015 1,0:9,133 31,^C0 
E ETE EUN RE ERE = ‘ 

Total ............... 848,428 3),000 
bd ci | Ni | 1,515,941 | 1,960,269. 29,00) 
LE Up 

mark, and no doubt, if full returns to date could be obtained, M 
26,(00 


In should be able to record that that figure had been reached. 
n London progress has not been: anything like proportional 
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Diaaram 5.— CONNECTIONS TO THE Six LanaEsT ELECTRICITY SUPPLY | 
STATIONS IN LONDON. 


gain by the combined stations. In particular this can be noted 
in Table I., where the total kilowatts in the alternating-current 
class for London municipal stations has actually decreased, 
despite the fact that considerable progress has been made. 
Altogether the figures show a satisfactory state of affairs, 
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although there is still room for considerable development, 
relatave populations, the Provinces are still far behind Londen. | more especially, we think, in the heating and cooking load of . 
Diagram II. shows the proportion of connections to station. stations. 
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S PROTECTION OR TYRANNY.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: When I penned my previous letter to you on this 
subject I never imagined for a moment that the B.I4.A.M.A. 
would provide such a striking vindication of my criticism of 
their attitude as was the case at their recent annual dihner. 

Seeing a long procession of contracts going abroad, such as 
Aberdeen, Marylebone; Newport, York, Stepney, Sunderland 
and others, to be followed by the one from Bradford, was 
evidently too much for the ` high and mizhties,’ so they have 
recourse to a lawyer politician from the front bench who directs 
his withering sarcasm against the opinions of our eminent and 
respected Bradford engineer. Mr. Roles is quite capable of 
taking care of himself, but I am sure all municipal engineers 
wil join me in protesting against such methods of attack. 
The front bencher, however, provides us with an exact simile 
in his attitude over the " Ulster Question." He objects to an 
unjust and repressive measure, and the war cry of his comrades 
is ‘‘ We will fight." That is exactly the position of those who 
are protesting against the B.E.A.M.A. conditions. The fight 
is only beginning, and our friends the enemy are already 
resorting to the heaviest artillery at their disposal ; but we are 
not afraid, and will not be stampeded into a panic: rather 
shall we gain strength and addition to our ranks. 

One word in conclusion. If those who fondly sigh for an 
alteration in our system of taxation only realised it, they would 
see that the present methods of the B.E.A.M.A. will prove the 
strongest weapons in the hands of those opposing any altera- 
tion. If the treatment we are now receiving is the best under 
existing (and so-called) ‘‘ Free Trade," whatever will it be 
under ‘ Tariff Reform ” ?—I am, &c., 

Carlisle, Jan. 26. F. W. Purse, City Electrical Engineer. 
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OHM'S LAW. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I have before me the English translation of G. S. Ohm's 
Paper of 1827, published in Vol. II. of Taylor's " Scientific 
Memoirs," 1841. 

Ohm claimed no experimental basis for his law, and stated 
that, from its nature, it was theoretical. It was an assumption, 
made simply to enable him to perform calculations on the flow 
of electricity on the lines of Fourier's work on the flow of heat. 

- His immortal fame was easily earned. 

What is the fundamental observation that we call Ohm's 
law? Is it not that, subject to obvious conditions, the ratio 
of the electromagnetic and electrostatic forces at any point in 
air near a conducting circuit is independent of the magnitude 
of the forces ? And ought not the statement to be completed 
by adding that the forces are perpendicular !—1 am. &c., 

Jan. 27. W. A. P. 


COMBINED INTERESTS SHOULD OUTWEIGH SEC- 
TIONAL DIFFERENCES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig : In reading the editorial in your Industrial Section last 
week there crossed my mind the old motto, " The pen is 
mightier than the sword," to which I would add, * The pen of 
the Press is mightiest of all," and woe betide anvone who dares 
to take up a conflicting attitude. Despite this handicap. 
however, of incurring your wrath, | venture to think that vour 
article was written more with a knowledge of the manufac- 
turer's aspect rather than of the buyer's, and in particular, the 
municipal buyer's. 

I do not wish to dispute for one moment that many advan- 
tages are to be gained bv combined action, but when the com- 
bined action is against the interests of the general community, 
such as my experience of the B.E.A.M.A. has shown it to be, 
then I contend that the combine is one to be resisted at all 


costs. Like yourselves, I am only too pleased to turn to the 
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advice referred to by you, and I say without a shadow of a 
doubt that the British manufacturer would, in the majoritv 
of cases, be entirely out of the running. One can get from 
firms not in the B. E.A.M.A. as good a price, and equal effici- 
encies, guaranteed by conditions which give the buyer full 


securitv, whereas the B.E. A.M.A. conditions give you no real 
securit y. 


As to quality, I think the non-B.E.A.M.A. firms 
can well hold their own in this respect. 

Your concluding paragraph is exactly the “ mailed fist " 
attitude of the B.E. A.M.A., to which I take strong exception. 
They cannot get buyers to agree with their unreasonable 
demands, and so we get all sorts of threats of how they will 
" get their own back." It was apparently referred to in.a 
general way on the occasion to which you refer, but it has been 
made personally to me on a number of occasions, no doubt 
because I honestly disagree with the B.E.A.M.A. and venture 


to express myself openly on the matter. I trust your refer- ` 


ence to this phase of the matter does not infer your agreement 
with it. I have not found the manufacturer very willing in 
the past to do " something for nothing," as the reference implies. 
There appears no hope for a better state of affairs in the future, 
so that there is nothing to mourn the loss of.—I am, &c., 
Carlisle, Jan. 27. F. W. Purse, City Electrical Engineer. 


BRITISH ELECTRICAL AND ALLIED MANUFACTURERS’ 
ASSOCIATION. 


The following summary of the report of the Council for the year 1913 
has reached us :— 

The Council submitted the certified income and expenditure account 
and balance-shect for the financial year ended Sept. 30, 1913 (whieh 
were adopted). 

The Council were of the opinion that any gencral statement as to the 
progress of the Association at the end of its eighth year of incorporation, 
and the second yeer of working under its new constitution, might be in 
terms of congratulation. The position of the Association had been 
established beyond question, membership had again substantially 
increased, and the number of sectional and committee mectings held 
during the year was 185, an increase of 50 over 1912, all well attended. 

The Council recalled that the report for 1912 named the subject of the 
standardisation of a complete set of general conditions of contract e 
between manufacturer and purchaser of heavy plant as of first-rate 
importance, and looked forward to early agreement on this subject 
between the Association and the Institution of Electrical Engineers 
'The Institution had recently referred the matter back for the advice o 
counsel, whose opinion had now been received; and, though experience 
showed that prophecy in this connection. was hazardous it was believ 
that the Institution would lose little time in coming to a decision. 

Scarecly less important was the subject of standardising the conditions 
of sale which governed those smaller commercial and industrial trans- 
actions in which a large majority of members were - engaged. The 
Revising Committee had now produced and, under the Council's direction: 
put into cireulation, two complete sets of conditions of sale, with a lega 
and business commentary clearly explaining their use and importance. 

The excellent system of tendering embodied in the agreements known 
as cross-tendering agreements had won further adherents, and there were 
now in operation the following: (1) Steam engine builders and dynamo 
makers, (2) Diesel engine builders and dynamo makers, (3) condenser 
makers, turbine builders and steam engine builders; while a fourth, 
between gas engine builders and dynamo makers, awaited the consent 
of certain gas engine firms before going into operation. he 

Leaving the purely business and legal sides of the internal work of t f 
Association, satisfactory progress was reported on the scientific side b 
standardisation. The Committee dealing with the revision of doin 
for electrical machinery had completed and printed a set of rules En 
" Standardisation Rules for Electrical Machinery,” and, pending furt 
action by the Engineering Standards Committee, these had been put into 
circulation, and were being used as a reference handbook in connection 
with the general standardisation of types and performance of machines 
as well as between buyer and seller. ^ Further technical recomme re 
had been prepared upon several important subjects dealing with 
performance of standard machines, and other sections were mM rin 
The Standards Committees representation at the Zurich and Berh 
meetings of the International Electrotechnical Commission had been 0 
great essistance in obtaining full consideration for manufacter e 
interests, and was now co-operating closely with the Engineering "| ag 
dards Committee and the Standardisation Committce of the pe 
States of America in connection with the preparation of new internationa 
rules. The Engineering Standards Committee had invited. the lin 
operation of the Association in the work of revising report No. 3i TAR 
with consumers’ electric supply meters, and two members had Rex 
appointed to serve. The Committee for the standardisation D to 
suries had been actively engaged, and had produced and transmitt 
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the Engineering Standards Committee specifications for two and three- 
plate ceiling roses, which werc receiving the favourable consideration of 
the panel of that body. A further draft specification for one of the sizes 
of wall sockets and plugs in most gencral usc would shortly be put 
forward. The Committee for the standardisation of radiator lamp- 
` holders and plugs for cooking apparatus had made progress, but a report 
was not yet available. A committce of the switchgcar section had given 
attention to the subject of clectrical symbols as a basis for further 


` standardisation, and produced a set of prints which had been circularised 


to members and had met with general ecceptance. The same section 
had also to its credit the provisional settlement of many differences which 
previously existed es between manufacturers end purchasers and the 
Home Office inspectors, which resulted in mistakes and misunderstand- 
ings, the cost of rectifying which usually fell upon members. With a 
view to removing all doubt as to what the present factory regulations 
really call for, this section had sent two deputations to Mr. U. Reott 
Ram, H.M. Electrical Inspector of Factories. The result was that a 
settlement of all difficultics to date hed been obtained end a ful] report 


would shortly be circulari:cd. 

No fresh legislation proposed or 
mentary session had appeared to call for action. 
opened negotiations with thc Commercial Intelligence Department of 
the Board of Trade, with the object of securing that the method of 
analysis and summary at present adopted in the annual statement of 
the trace of the United Kingdom with foreign countries, issued by the 
Board, should afford segregated figures for imports and exports in the 
meny branches of the electrical industry now grouped. Deputations 
of the Association which mct the railway managers at the Railway 
Clearing House and elsewhere in respect of the classificaticn of electric 
heating stoves had been successful in obtaining redress of grievances, 
and, the sanction of the Board of Trade having been obtained, the new 
classification would be circulated es soon as the railway managers had 
notified a date upon which it would go into force. A deputation in 
respect of the railway classification of switchgear had obtained certain 
concessions which were considered inadequate, and the matter was being 
carried further. 

An agreement was looked forward to between the Electrical Con- 
tractors’ Association and the sections of the Association immediately 
concerned. 

The Councjl expressed the hope that within e reasonable time further 
progress could be reported in respect of the removal of handicaps to 
members' trade in Caneda, the matter having been referred for expert 
opinion. | 

The Council had passed rcsolutions strongly recommending inter- 
trading between members of the Association, and these had, as far as 
information was cvailable, been well supported. Detailed arrangements 


introduced during the last Parlia- 


‘giving effect to these resolutions were under discussion by the various 


sections. 

Standing rule No. 2, which prohibited members from exhibiting et 
exhibitions not patronised by the Association, hed practically controlled 
all promotions attempted! Curing the year, and the rule apparently met 
with the unanimous approval of members. 

The subject of the Association's patronage of municipal exhibitions 
had been placed on a definite footing by the creation of a joint committee 
of the Municipal Electrical Association and the Association. 

An application had been received during the year for contributions 
of plant and apparatus towards the equipment of the laboratory of the 
youngest university in the Empire, that of Hong Kong. Investigation 
had shown that, by acceding to the application, British manufacturers 
would be placed in a position of commercial advantage in that portion 
of the globe. Inquiries made through the Forcign Office showed that the 
university was properly constituted and had a satisfactory endowment. 
The opinion of the president, Lord Ampthill, had then been taken on the 
whole subject, and es a result it was decided to invite members to meke 
e gift to the university of a completely equipped electrical laboratory. 
containing cvcry sort of plant and apparatus which the faculty of engi- 
necring deemed to be necessary. The response of members to the call 
madc upon them had been generous, and this laboratory would, before 
long, be completely equipped with plant and apparatus of entirely 
British manufacture. The thanks of the Council were, in particular, 
duc to Mr. A. H. Precce, of Messrs. Preece, Cardew & Snell, consulting 
enginecrs to the university, for the great pains to which he had gone in 
arranging details and for his indispensable assistance in bringing that 
large undertaking to a satisfactory issue. At the special request of the 
governing body, and by permission of the president, the Electrical 
Laboratory of Hong Kong University was called “ The Ampthill Labora- 
tory," and its walls bore a brass inscription setting forth the source of 
the gift. 

The number of members on the register at the beginning of the year 
was 125, being an increase of 16 on the number recorded in the last 
annual report. 

Under article 17 of the Articles of Association five members of the 
Council retired as from the dete of the annual general mecting, and, 
being eligible, offercd themselves for re-clection (and were unanimously 


re-elected) as follows :— 
Mr. A. Bruce Anderson. 


Ferranti Limited ...............cceeceeeeeeeeee 
British Thomson- Houston Co. (Ltd.) Mr. C. Levis. 
General Electric Co. (Lt. Jessnes. Mr. M. J. Railing. 
Dick, Kerr & Co. (Ltd.) ...................-. Mr. W. Rutherford. 


Elliott Bros. ............... ecce 


under article 53, and being eligible offered themselves for re-election, and 
were unanimously re-elected. 


The Council had ; 


ANNUAL DINNER OF THE WEST HAM CORPORATIO 
ELECTRICITY DEPARTMENT. 7 


— 


Mr. J. W. Beauchamp. the chief engineer and manager of the West 
Ham Corporation Electricity Supply Department, presided over one 
of the largest assemblies of the staff of the undertaking and 
their friends which has yet assembled for the annual dinner. 
The function was held at the Connaught Rooms, and upwards of 200 
electrical men were present. A most enjoyable evening was spent, 
and a spirit of bon camaraderie pervaded the entire proceedings. A 
number of central station engineers were unavoidably absent. This 
was probably due to the B. E. A. M. A. dinner having been held on the 


previous evening. 

After the loyal toasts had been honoured, Ald. LiTTLER, the chair- 
man of the West Ham Electricity Committee, made an interesting speech, 
in which he referred to the remarkable growth of the department and the 
progressive manner in which the sales s'de was carried on. This depart- 
ment had come to be regarded in every quarter of the electricity supply 
industry as an cxample of commercial electricity supply, and he felt that 
the staff we.c becoming conscious of this fact, and doing their utmost to 
live up to their reputation. He spoke of the growing appreciation of the 
West Ham industries of the electric power supply and the facilities which 
it afforded for cheap production and the great reliability of the service, 
which was something to be proud of. He remarked upon the extremely 
cordial relationship of the department with thc manufacturers, fectors 
and suppliers of material and eccessories of all kinds. In some measure 
that was duc to the prompt payment by the department of all accounts. 
He Jooked forward with confidence and hope to the future of the under- 
taking, and regarded it as something to be reckoned with by those who 
were endeavouring to establish a power-in-bulk supply for London and 
who looked forward to skimming the cream of the electric milk in the 
East London area. He had only one regret to ex press, and that was that 
the department had not come forward and offered a bulk supply to the 
Barking area. Had something been done in this direction it would have 
been a step towards the establishment of a general electricity service in 
south-west Essex. They had plenty of good water, and coal supply was 
easily assurcd, and the boundaries in the district were, as far as he could 
see, purely of a feudal character. With the plant at present installed 
they were turning out 30 million units per annum. They had an ulti- 
mate capacity of 50 million units on the present station site. 

Mr. J. W. BEAUCHAMP, responding to the toast, said that the gathering 
was 40 per cent. larger than last year, and if it increased in numbers at 
that rate it would be necessary to take Olympia for the annual dinner. 
As to the progress of the undertaking, he took it as a great compliment 
that many men trained at West Ham had gone to fill important posts in 
the broad field of electrical industry throughout the world. They were 
giving a large end veried supply, but the power section was increasing 
at what he could only describe as an alarming rate. They had proved 
that many of the industries of West Ham could make use of no other 
agent than electric power for carrying on their work of production. The 
fact that the service could be made use of intermittently was of enor- 
mous importance to meny of the industries. He every year witnessed a 
rise in the price of the components and labour and material upon which 
the industries had to depend. They were also rising in electricity supply, 
but not in the same proportion, and for that reason he thought indus- 
try as a whole would be only too glad to turn to the electric service in 
order to enable them to carry on. Speaking of the advent of the half- 
watt lamp, he thought that its introduction would force engineers to 
realise that the supply of electricity for lighting must sooner or later 
become in the nature of a by-product. He spoke jocularly of the manner 
in which the half. watt lamp had been heralded many months ago by the 
makers, and had finally been releascd just as films are released in picture 
theatres. Thelamp would not come suddenly. but it would increase the 
standard of illumination, and in that way would Co a great ceal of good. 
He was bound to confess that thc lighting load in West Ham wes com- 
paratively small. If the half-watt were to be put on the markctro y msma"! 
candle-powers it would icquire. 500 electric vehicles charging day 
and night to bring in the revenue displaced, or 2,000 private houses wou'd 
have to adopt electric cooking. Speaking of the latter, he thought tha’ 
it would be neccessary to adopt reasonable tariffs in order to encourage its 
use, At present the greatest successes had been obtained with res. 
taurants, In their case it was possible to spread the capital outlay over 
a larger number of meals, and by that means to more quickly recover the 
cost. "Phe apparatus could be worked at a higher duty than was pos- 
sible in domestic service. In the latter care, even when the apparatus 
could be hired, the cost of the incidental wiring was spread over a com- 
paratively limited number of meals. With the restaurant also the cook. 


ing load factor was high. He suggested it might be possible to help the 


solution of the problem by the introduction of co-operative cooking. 
In this way the housewife would be spared a great deal of the drudgery 
and waste which resulted from the present individual system of cooking. 
If the cooking could be done for groups instead of for individuals he 
thought it would be better. He also remarked upon the work which was 
being done in the supply of hot water, and in this connection he referred 
to the possibility of exhaust steam heating such as could be obtained from 
any central station. He was not sure, but it seemed to him likely that in 
future there would be a return to the smaller undertakines which could 
establish exhaust steam heeting and also furnish power and unlimited 


light at low costs. 
£ 
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The toast of ** The Visitors " was proposed by Mr. W. F. EDGERTON, 
who commented upon the large number of heating and cooking experts 
eke Mr. W. FLETCHER, of the West Ham Co-operative Wholesale 
Socicty, responded, and recalled the arguments which his company had 
had with the West Ham undertaking cs to the pricc to be charged for 
power. As the result of the terms agreed upon many other factories in 
the district had been connected up. | 
^. Mr. H. E. Brar, until recently tramways menager of the West Ham 
Corporation, proposed the toast of ** The Mayor and Corporation of West 
Ham,” and attributed the continued success of the clectricity department 
to the manner in which its officials were trusted, and tothe fact that Mr 
Beauchamp, although hc had followed a particularly brilliant ma^, hod 
proved to be a man with tact and ability, not to say a consicerable 
r.mount of useful imagination. He voiced strongly the appeal which hd 
been put forward by Ald. Littler for a co-operative bulk supply, and 
thought that the Essex County Council could do a great deal by removing 
the petty jealousies which scemed to be inevitable in all isolated bozoughs 
and small councils. | Hc looked forward to the time when there would be 
à federated clectricity supply in the district. 

Councillor Crow, J.P, the Mayor of West Han, suitably re- 
sponded, end the proceedings terminated at o late hour, 


PARLIAMENTARY INTELLIGENCE. 


—— EB 
YORKSHIRE ELECTRIC POWER BILL. 


Last week this Bill came before the Examiners for proof of Standing 
Orders. 

Mr. LEES, on behalf of Horbury District Council, contended that cs the 
Bilt was a first-class onc, giving the company power to break up streets 
and roads, a printed copy of the Bill should have been (uncer the Stone- 
ing Orders) deposited at the office of the Council. Proper notice of the 
Bill was of the utmost importance to the rosd cuthoritics, because the 
Bill would take away the protection given them by the Electric Lighting 
Aets, but no copy of the Bill had been so deposited. 

Mr. Cripps (for the promoters) said the power to break up streets was 
conferred by their 1901 Act; the Bill allowed the old conditions with 
regard to the breaking up of roads to remain, cnd the object of the Bill 
wes to give the company wider powers of supply. 

The EXaMINER held that the powers sought were substantially new, 
end he would report non-compliance with the Standing Orders with 
respect of the road authorities appearing. 

Mr. PniTCHARD (for Ossct, Morley, Keighley, Leeds and Doncaster 
Corporations) said the compeny could supply outside the borough of 
Morley for a limited purpose, and under the Bill they could supply for 
many purposes, which would mean morc trunk mains within the borough, 
against which the borough would be unable to object. 

Mr. Cripps said the new supply would go through the same trunk 
mains, and 

The ExaxfNER disallowed the allegation on the ground that the 
mcmorialists were not sufficiently affected. 

Mr. Lees (for Horbury, Southowram, Cudworth, Oxenhope, Keighley 
Rural and Skipton Rural road authorities) mace the further allegations 
that the notices were insufficient end misleading, the limits of supply not 
having been cefined, 

Having heard the other opponents, the Exa:niner allowed the alleg tion. 

Mr. Leeks also ra‘scd the cllegation that no plan had been deposited 
at the Board of Trace. 

The EXAMINER said the Board of Trade had informed him that no 
member of the public would be entitled to see the plan, so that as the 
public were not affected the allegation failed. 

Mr. Cripps said that, in view of the decisions, he would have to consider 


his position, 


7 

Great Northern & City Railway.—Jn the Bill promoted by the 
Metropolitin & Great Northern Railway Co.'s as to the working of the 
Great Northern & City Railway, it is proposed to incorporate a committce 
under the name of ** The Metropolitan Great Northern Railways Joint 
Committce," consisting of three directors from cach company. To this 
committee the Metropolitan Railway Co. are empowered. to lease the 
Jine 900 years from July 1, 1913. The rent payable under the proposed 
lease is to be a yearly sum equal to the interest. proposed to be paid as 
dividend by the Metropolitan Railway Co. on the stocks specitied in the 
Metropolitan Railway Act, 1913. The aggregate cost of the extensions 
is estimated by the engineers of both companies at £704,401. The Bill 
provides that the capital required for the construction of the authorised 
railway end for the proposed extensions, to the Inner Circle and Waterloo 
Railways, and for paying off the luans and liabilities of the Great Northern 
& Citv Railway, and also any further capital to be expended by the joint 
committee, shall be provided by the two companies in equal shares. The 
capital required for the construction of the lines connecting with the 
Canonbury lines, which are estimated:to cost £03,470 of the total cost, is 
to be provided solely by the Great Northern Company, who are clso to 
bear the cost of working these connecting lines, Provision is mace for 
through running without waiting for the clectritication of the lines of the 
Great Northern Railway, and the fares to be charged shall be such as in 
the opinion of the Metropolitan Company shall cnable the two working 
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companics to compete successfully with the trams, omnibuses and other 
competing means of conveyance. The Bill also proposes to empower 
the Mctropolitan Railway Co. to raise £480,000 by the issue of ordinary 
or preference capital, with the right to borrow by the creation of deben. 
ture stock g further sum of £160,000 for equipment purposes. The Great 
Northern Railwey Co. elso ask to be cmpowercd to increase their powers 
to raise capital by z further £450,000 with the right to issuc further deben. 
turc stock to the amount of £150,000. 

London Electric Railway Bill.—The preamble of the Bill states 
thet £4,626,330 4 pcr cent. preference stock was created by Acts of 
1910-13, and of this emount £3,173,670 hrs been raised, but owing to thy 
state of the moacy market 4 per cent. preference stock cannot now be 
issucd on cdvantagcous terms. The company, therefore seeks power to 
create and issue the halence of their authorised preference stock 
(£1,452,660) with such higher rate of interest, not exceeding 5 per cent. cs 
the company think fit. It is elso proposed to increase the capital of the 
company by the creation of an ¿ditional £200,000 4 per cent. preference 
stock (but with the right of a gencral meeting of the company to increase 
the dividend to 5 per cent.); and also to create e further cmount of 
£200,000 4 per cent. debenture stock. 

London Electricity Supply Bill.—Thc London County Corvil 
decided on Tuesday to lodge a petition against this Bill. 

Severil of the London Forough Courc'ls have elso Ceciced to oppes? 
the measure. 

Private Bill Legislation.—The cxaminers of Private Bills have 
found that the following Bills have complied with the standing orders : 

Midland, Great Northern, Metropoliten and Great Northern, North end 
South Shields, Central London, end London E'cctric Ra‘lway Bills. 

The Leyland Gas end Electricity, London E'cctric Supply, No:th 
Metropolitan Electric Power, London County Council (Tramw:ys and 
Improvements), City of London (various powers), Skegness Ga 
Wimbledon Corporation, South Suburban Gas, Lurgan Ges and E'ce- 
tricity, and Worthing end York Bills. 


CURRENT TRADE LITE RATURE. 


[Special reference is made to a numberof new lists in the Art Sapp'em* d 
pages of this Section), 


GALVANOMETERS.— ihe Cambridge Scientific Instrument Co. 
ha:c issued a list in which are described the various galvanometcrs 
manufactured by them. Full descriptions and pzices are included 
of the different types of moving magnet and moving coil instruments. 
as well as of various galvanometer accessories, A considerable 
amount of space is devoted to a description of the various forms of 
Einthoven string galvanometer. an instrument which is finding & 
lazge range of usefulness in wireless telegraph and cardiograpl i’ 
work A very sensitive instrument dealt with in this catalogue is the 
Paschen galvanomcter, which is being employed for radiomet;y 
measurements. The list also includes data relating to the Grassot 
fluxmeter, the Brearley current tracer, and vacious instruments 
associated with the name of Mr. Duddell. 


ACCESSORIES. —Adnil Electric Co. are sending out to the trade an 
advance nett price list of electrical accessories. Buyers are requested 
to " ring up our nea-est office," the telephone numbers for Bristol, 
Bir.ningham, Glasgow. Manchester, Newcastle, Nottingham and 
Shefheld being set out at the foot of the front page of the folder. that 
for the head office at Artillery-lanc, London, being given at the top. — 


pes Said Ne 
CABLES. —'l'he saine company have ready list AE 57 dealing with 
[T1 Z . | Qc : . 
Adnil " vuleanised rubber cable and twin flexible wires. 


JEUMONT ErECTi1C PLANT AND CABLE Works.—H. W. Butler & 
Co.. Craven House. Kingsway. London, W.C., are sole agents for the 
Jeumont Co., and send us lists dealing with single. two and three- 
phase variable speed motors, cables and electric plant. 


GUARDS FOR Macuixery.—¥. W. Potter & Co., Phipyrstreet. 
London. E.C.. have ready catalogue ecetion E, which deals with 
machinery guards for flywheels, projecting shafts and keys, gear 
wheels, cranks, belts and pulleys, lifts, &c. Messrs. Potter have 
given the question of machinery fencing special attention for many 
years, and will be pleased to give competent advice and estimates 
free of charge. Interested readers should apply for a copy of the 
booklet. which contains several half-tone illustrations of fence 
machinery. 


Floating Exchange.—It is stated that a floating telepnone 
exchange to enable ships on arrival at New York to get into 
immediate communication with the city telephone system I3 
to be installed shortly. The exchange will be connected by 
telephone cables to the different quays, and will serve as a 


sub-exchange for all the telephone lines installed in the ships. 
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WIREMEN'S GRIEVANCES. 


During the past few weeks a determined attempt has 
been made by the electrical wiremen employed in London 
to obtain a higher rate of wages with a minimum rate of 11d. 
per hour, and, further, to inaugurate an accepted code of 
working rules. These requests, although primarily made 
by the Electrical Trades Union, are also supported by a 
number of non-union wiremen. As our readers will 
rcmember, matters were brought to a head in the carly part 
of December when a London Electrical Masters' Association 
was formed for the purpose of dealing with the workmen 
employed in the electrica] trades. The men's demands were 
considered by the committee of this association, and as a 
result an attempt was made to arrange a conference with 


‘the rcpresentatives of the union. Certain preliminary 


conditions were, however, laid down by the masters, which 
conditions the executive of the Trades Union did not 
consider it possible to accept. The meeting, which was 


held at Caxton Hall on Tuesday night, was, therefore, not 
. Official, but had been arranged between the committee of 


the Masters’ Association and 156 delegates representing 


their workmen. On another page of this issue we give an 


account of what occurred at the meeting, but the 
importance of the question is such that it would be well here 
to draw attention to some of the points raised, although it 
is unfortunate that matters, as far as a definite settlement is 
concerned, remain very much in the same state as they were 
before the meeting. This condition of things is, we think, 


to a great extent due to a lack of appreciation by both 
parties of the point of view of the other side. For while we 
feel with the men that they have distinct grievances at the 
present time, and that it is therefore unfortunate that the 
Masters’ Association should have taken up an attitude 
which can only be described as tactless ; we consider, on the 
other hand, many ofthe men's delegates present on Tuesday 
evening behaved as if the mere fact of anyone being an 
employer of labour must immediately brand him as an 
outcast from society, of whom nothing too bad can be said 
and to whom nothing too bad can be done. Neither of 
these attitudes makes for pleasantness or brings about 
conciliation or concession. mE 

The avowed object of the meeting was to pass a resolution 
appointing 12 workmen's representatives from the delegates 
present to meet the committee of the Masters’ Association, 
with a view to a detailed discussion of the matters in dispute. 
It was soon evident that the general body of those present 
were very antagonistic to the form of this resolution. An 
amendment was moved by Mr. J. Murr proposing that the 
question should be referred to the two trade unions con- 
cerned, namely, the Electrical Trades Union and the 
Association of Central Station Engineers. After a meeting 
lasting more than 24 hours, and after much quite irrelevant 
discussion, the original proposal was dropped, and Mr. 
Murin's amendment was carried. 

It is a little difficult to know what to say about this result. 
It is evident that the matter is by no means settled, and we 
are afraid that some of the statements made at the meeting 
are more than likely to have caused bad blood, and rather 
to have delayed settlement than to have brought it any 
nearer. This is emphatically an age of collective bargaining. 
The masters realise this as much as the men. It was there- 
fore a tactical error on the part of the former to attempt to 
short-circuit the Trades Unions. It is evident from what 
Mr. Muir said that one of these bodies is very strongly 
supported by electrical workmen in the London area, so 
that, while we agree that claims of non-union mén should 
have every chance of being recognised, and while .we 
should deprecate any forcible attempt to make them join 
a trade union, we cannot help feeling that equally from the 
men's point of view as from the masters’ union is strength. 

There are two further points upon which emphasis may be 
laid. One of these is the fact that for the first time the 
station emplovee appeared in a corporate capacity. As will 
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be seen from the resolution which was passed on Tucsday 
evening, the newly formed Association of Central Station 
Engineers is to have a say in the settlement of this dispute. 
This is, we think a good thing, for we feel that in the past 
many members of this hard-working class have suffered 
grievously from lack of organisation. The other point to 
which we would refer is the conduct of anv conference 
which mav take place in the future between the masters’ and 
men's representatives. It is most necessary that every 
point of dispute should be debated calmly without personali- 
ties and with a strict regard for the matter which is 
being discussed at the moment. This was ccriainly 
not the case on Tuesday night. Although the amendment 
introduced by Mr. Muir was, during by far the greater part 
of the meeting, the subject under discussion, it was perhaps 
the one subject less discussed than anv other. Remarks 
about the alleged doings of certain emplovers (mentioned 
by name) were made too frequently, leading very naturally 
to disclaimers by those emplovers—all making for waste 
of time and loss of temper. 

One concluding point is that the chairman presiding over 
any conference of this kind should bs absolutely impartial. 
Mr. Horace Bowven’s occupancy of the chair on Tuesday 
night was challenged, and the objection was only dropped on 
his disclaiming anv connection with wiring work. The 
fact remains, however, that he 1s chairman of the London 
Electrical Masters’ Association, 


BUSINESS NOTICES. 


Messrs. E. P. Allan & Co. have removed from 28 to 107 and 109, 
Grays Inn-road, W.C. The telephone number remains Holborn 1,280. 


An agent in Minneapolis wishes to get into touch with United 
Kingdom makers of incandescent lamps, particularly motor lamps 
and flashlights. Communications should be sent to the British 
Consulate-General, New York. 

Mr. Fred. Parlett informs us that he has joined Messe. Irenthal 
& Co. as sales manager with a view to developing their heating and 
cooking business. Mr. Parlett has lately represented the British 
Prometheus Co, in a similar capacity. but he has now severed his 
connection with that company after 10 yeais’ sers ice. 

Patents Development.-—The proprietor of patent No. 1.087, 1910. 
for ^ Automatic Electric Regulators," desires to enter into arrange- 
ments for the exploitation of the invention.  l'urther particulars 
from Mr. Hy. Skerrett, Chartered Patent Agent, 24, Temple-row, 
Birmingham. 

The proprietor of patent No. 1,903/10 for ** Improvements in and 
relating to devices for absorbing shocks." desires to make arrange- 
ments for exploiting same in this country. Communications to 
Messrs. Haseltine, Lake & Co., patent agents and consulting engi- 
neers, 28, Southampton- buildings, Chancery-lane, London, W.C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A first and final dividend of 4s. 4d. will be payable on Feb, 2 at 
the O.R.’s. 191. Corporation-street. Birmingham. to ereditors of Wm. 
H y. Davis (lately trading as the General Incandescent Fittings Co. ). 
dealer in gas and electric light accessories, 75, Ralph-road. Saltlev, 
Ryrmingham. 

The Dettifess Power Ve. beng «eund. up veluntants aed Mr. 
H. A. McMahon, Winchester House, London, E.C., has been ap- 
pointed liquidator, and will receive claims until March 25. A mect- 
ing of creditors will be held at Winchester House, E.C., on Feb. à. 

A meeting to receive an account of the winding-up of Engineering 
Instruments (Ltd.) will be held on Fz*. 26, at Saving: Bank chamnlbuvs 
Darlington. | me 

The Elero Light & Power Construction Co. (Ltd.) is being wourd 


up voluntarily and Mr. R. H. Bentley. 232, Strand. London, W.C, | annum, and a new junior is to be appointed at a salary 9 
annum, . wx 


has been appointed Jiquidator. 


TULILLDUTDDN B I HE Pn EU TT 
ELECTRICITY SUPPLY. 
QUELQUE b E 


EXTENSIONS. 


Battersea (Lordon).—New Hopkinson-Ferranti cast-steel valves 
are to he fitted to six engines at the generating station and other 
works carried out at a cost ot £140. 


Greenock.— The Secretary for Scotland ha: authorised the Corpora- 
tion the further sum of £30,000 for the extension of the ecletricit? 
supply undertaking. inclusive of the supply to Port Glasgow. The 
total sum now authorised is £287,009. 


Huddersfield.---The L.C. Board have sanctioned the borrowing of 
£20.000 for extensions of the electricity undertaking. 

The Corporation have resolve! that the senetion for £5,00) for the 
provision of motors be returned for cancellation. 

A letter has becn received from South Crosland Urban Council es to 
electricity supply, and the borough electrical engineer (Mr. A. B. Mountain) 
has been instructed to make inquiries and report. 

Leicester.—At the meeting of the Corporation on Tuesday the 
Tramways and Electric Lighting Committee recommended the in- 
stallation of additional electrical plant. at a cost of £11,352. 

In moving the adoption of the report, Ald. Flint said the whole of the 
present plant wes in use, and at times it was considerably overloaded. 
That could not go on for long, and if the demand during the coming ycar 
was rs yreat as the demand last year, they could not meet it. The com. 
mittee had created a demand for electric power, and it was their duty to 


= 
—] 


UTT 


fii 


=> 


E 


meet it. In 1909 the demand was 4,963 n.p. and last year it was 9,884 
H.P. The increase last year was 2,448 n.r. The new generator, if not 


one of the largest was one of the best, and when they had got it they would 
be well equipped to meet the demands made upon them. 
The report was adopted, and in reply to a question, Ald. Flint said the 
committce had assured themselves that the Brush Electrical Engineering 
Co. was “a fair shop," at any rate, they were very willing to sim the 
necessary fair wages Clauses form. o ` 


Liverpool.—In his report the city electrical engineer (Mr. Harold 
Dickinson) states that during the past vear the reconstruction of 
the Lister-drive No. 1 station has made satisfactory progress, and the 
first section of the boiler house will be com pleted by the end of March. 

In the report for 1913 it was suggested that it would be necessary to 
instal in the Lister-drive station water-tube boilers in plese of the E, 
L^ncashire boilers in Nos. 1 and 3 sections of the No. station. It NON 
however, Cecidcd to make provision for half that scheme, and Mr. Dick- 


Anson now proposes to proceed with the second portion. During the year 


the extension of the h.t. mains to the Edge-lane district end to Smith- 
down-road substation was practically completed. Provision wes) 
meee for the extension of h.t. meins from H ighticld-strect to Pumpzelés 
and on to Beaumaris-strcct sub-station. The latter portion of the work 
has not been completed, es no demand has arisen that would justify th” 
extension. Provision was also made for additional sub-station plant to 
mect increased demand which might arise in the various district: end the 
rapid development which appeared to be taking place in the use of elce- 
trical energy for power. The estimate on capital account js £70,519. i 
reserve and renewal account. £132.534, on revenue account £163.30, 
interest £68,200, and sinking fund £58,050. 


Stoke Newington (London).—Distributor cables are to Lc extended 
in three ruads at a cost of about £450. 


Walthamstow.—The Lighting Committee have under consideration 
a report from the electrical engineer (Mr. G. R. Spurr) as to propo’ 
extensions to the boiler house plant. 


West Ham.—Application is to he made to the L.G. Board for 
sanction to borrow £13.500 for transformers. sub-station and switch- 
gear. £12.750 for mains, and £4.000 for services. 


GENERAL. 


Braunton. --The proprietor of Knowle Saw Mills (Mr. Dennis), who 
Is putting down an elect ie lighting plant.has offered to supply current 
for public lighting. and the matter has been referred to the lighting 
comites foricport, 

Cork..— fhe Bacal Council have asked the Board of Trade ne 
rovoke the provisional order for six months, a3 Mr. O. S. Piper dnd 
poses to put down electric light plant in Passage, and it will then : 
possible for him to carey out the public lighting in the Monkstow 
division. 7 

Lover.—Xr. H. Parker, second charge cnginger at the cleetricty 
works, has resigned and, subject to the usual sanction, the Jun 


charge engineer is to be promoted to fill the vacancy, at un pe 
dc 
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electric lamps for 58 gas lamps in district around All Saints-street 


Flint.—The Highway Committee has Feen asked to report upon | d 

the advisability of establishing electricity supply works. and High-street, at an estimated cost of £540. 

Glasgow.—The Corporation have approved a recommendation Nottingham.—4A sub-committee has keen appointed by the Light- 

of the Electricity Committee to appoint a special sub-committee to | ing Committee to report on the proposal to substitute electric for 
ga lighting at all the important street junctions in the city. 


consider and report as to the advisability of the electricity depart- 
TRACTION NOTES. 


ment letting out ccoking utensils, heating apparatus. &c. 
Hornsey.—The Council have approved the borrowing of £3.000 
TRAMWAYS AND LIGHT RAILWAYS. 
Aberdeen.—The Tramways Committee have decided to introduc®’ 


for the electricity undertaking. 
Ilford.—2A L.G. Board inquiry will shortly be held into the Council's 
four pay-as-you-enter cars on the Mannofield route, and the same 
tvpe of car is also to be used on the Beach and Torry routes. The 


application for sanction to borrow £4.10€ for a sub-station at Good- 
Board of Trade have submitted a draft of alterations proposed in 


certain by-laws consequent upon the sanction of permission for the 


use of front exits on the cars. 

Glasgow.—4A report has been prepared by the tramways manager 
(Mr. J. Dalrymple) and the master of works (Mr. Nisbet) on their 
recent visit to the United States and Canada. 

In the course of the report it is stated that in many cities in the United 
States it seemed as if there was a bridge opposite every street. In 
Chicago there were surface lines crossing the Chicago River, also elevated 
lines and underground lines, and Chicago was a very busy port. The. 
tramway traffic, like that of Glasgow, converged on the centre of the city, 
and ample provision was made for getting across the river, and although 
there were twice as many cars as there were in Glasgow there was no such 
congestion and loss of time as there was at home. They were satisfied 
that, so long as they could carry their passengers on the surface no sub- 
ways nor elevated structures should be built. 

Mr. John Young (the former tramway manager) proposed in 1903 that 
& fixed bridge should be thrown across the river from Oswald-street to 
Commerce-strect ; but neither the Tramways Committee nor the Cor- 
poration would make any move in the matter; a few years afterwards it 
was suggested that a bridge should span the river from Dixon-street to 
South Portland-street, and that proposal also was allowed to lie on the 
table. During the last few vears the car traffic had increased enormously, 
end they were making provision for dealing with that further increase in 
traffic, and in a short time there would be 150 more cars on the streets. 
There was no doubt, whatever, that a bridge must be built by the Tram- 
ways Department at Oswald-street and another bridge at Dixon-strect. 
That was what the municipal authorities and the tramways authorities 
of an American city would do, and would do quickly. 

In regard to the question of the best type of car, the consensus of 
opinion is that the Glasgow light single-truck car, carrying abont 60 pas- 
sengers, answered the best purpose of all. Mr. Dalrymple and Mr. Nisbet 
are also satistied that Glasgow is on the right lines on the question of fares, 
end that every tramway man in the States was now satistcd that the 
graded or zone system was the correct system. 

Light Railways.—The Doncaster Corporation Light Railways 
( Extensions) Order, authorising the construction of light railways in 
Balby-with-Hexthorpe and Bentley-with-Arksey Urban Districts 
and Doncaster Rural District, has been submitted to the Board of 
Trade for confirmation. Objections are to Ee sent to the Board of 


Trade by Feb. 13. 

London County Council.—At Tuesday's mcoting it was stated, in 
reply to questions. that there were objections to the use of vestibule 
cars in London, but that the subject was under the consideration of 
the Highways Committeo. 

Mr. A. F. Buxton (vice-chairman of the Finance Committee) brought 
up a report of the Finance Committee on the subject of the obsolete 
capital expenditure on horse traction, with a recommendation that the 
question of expediting the repayment of the debt in respect of obsolete 
capital expenditure outstanding on the horsed-tramways be considered 
in the vear ending March 31, 1917, or carlier, if and when there is any sur- 
plus available for the purpose after the renewals fund shall have been 
mace up to the full amount on the basis agreed upon. 

The report was carried after discussion. 

Manchester.—On Tuesday the Tramways Committee considered 
the experiment of running all-night cars. 

On the main routes from the centre of the city cars have been run 
hourly during the night, and it appears that only a moderate demand for 
the cars hes been found on e number of the routes, but on the whole there 
has been a slight financial loss. The committee, however, have decided 
to continue running the cars to the end of this year as a further experi- 
ment, but moditications in service may be introduced later. 

West Ham.—The Tramways Committee, acting upon a report of 
the tramways manager (Mr. J. S. D. Moffett). again recommend the 
Council not to take any action on the suggestion that tramway 
tickets should Fe issued in packets at a discount. 


RAIL-LESS, &c. 

London Ambulance Service.— At the meeting of the Metropolitan 
Asylums Board the Ambulance Committee reported the receipt of a 
letter from the London County Council stating that the Board would 
be acting ultra vires in giving effect to their scheme for providing 


London with an ambulance service. 
The committee state that they do not know on what grounds the 


mayes. 

Liverpool.—On Friday last the Tramways and Electric Power and 
Lighting Committee met for considering the estimates, &c. 

The Committee decided to recommend the Council to place £125,000 
towards the reduction of the rates, namely, £100,000 from the tramways 
and £25,000 from the electric light department. The relief to the rate- 
payers from these two sources will be over 7d. in the £. Last year the 
amount received from the tramways was £66,000, and from the clectric 
supply department £30,000, so that the additional relicf received. this 
year will equal about 13d. in the £. 

Lossiemouth.—Progress is now Leing made with the electricity 
supply scheme. and mains laying has been commenced, 

Presentations.— At a smoking concert cn the 22nd inst. the mem- 
kers of the staff of the Aberdeen Corporation electricity works made 
presentations to three of the staff —Mr. J. A. V. Thomson. who has 
gone to Kinlochleven; Mr. Trail, to Lossiemouth; and Mr. David S. 
Allan to Bengal. 

The city electrical engineer (Mr. J. Alex. Bell), who was accompanied 
by the convener of thc department (Mr. Gibb), made the presentations, 
and referred to the work which Mr. Thomson had done on behalf of the 
Cepartment during the 13 yeats he had been in Aberdeen. He was going 
to take up the duties of engineer to the British Aluminium Co. at Kin- 
lochleven, where he would have charge of some 35,000 H.P. of electrical 
plant (water-power). He felt sure that in his new position Mr. Thomson 
would do credit not only to himself, but also to Aberdeen, where he had 
been so long. On behalf of the staff he asked him to acce pt a case of fish 
end fruit knives and forks end a couple of technical handbooks, all of 
which he trusted would be of service to him in the days to comc. 

To Mr. Trail, who had been with the Corporation 71 years, he presented 
a non-magnetic keyless chronograph. He had sone so well in the various 
departments of the Corporation that when Lossiemouth Council wanted 
rn engineer he had no hesitation in recommending him for the job. 

Mr. Allan had only been with them some three veers, and although he 
was going to find his fortunc as an engineer in a tea plantation in Bengal, 
where he wished him every success. he was nevertheless sorry to lose his 
services, He asked him, on behalf of the staff, to eccc pt a gold mounted 
fountain pen. 

Southend.—The Corporation have approved a recommendation 
of the Pier and Light Railways Committees, to lay tramway rails 
upon the new loading picr to enable'coal to Fe unloaded from barges 
into coal trucks to be taken direct to the electricity works. 

At present the Corporation erc hendicapped by reason of the cost of 
railway carriage to the coal ercas which are nearest to London, but the 
adoption of the proposal for obtaining sea-borne coal would enable the 
Corporation to take coal from the North, with the possibility of obtain- 
ing 2 better quality at the price which the Corporation are now paying. 

The engincer (Mr. R. Birkett) reported that the cost of the scheme 
(including three electrically driven coal trucks) would be £1,500: and he 
gave the following tigurcs es to the cost of cosl: (a) Rail-borne, includ- 
ing freightape, wegon hire, certage, &c., to depot, 9s, 7d. per ton; (b) 
rail-borne to London, thence by berge to loading pier, 8s. Id. per ton, 
plus ls. per ton for interest, depreciation, carting, &c.;; — (c) sca-borne 
delivered at loading pier by barge, 83. dd. per ton. The present consump- 
tion of coal is 11,000 tons per annum, and at 6d. per ton the saving to 
the electric lighting department would be £275 pcr annum, and the 
revenue to the Picr Committee (at 9d. per ton) would be £412 per annum. 

The surveyor hes been authoriscd to provide and lay tramway rails 
upon the loading pict end erect the necessary overhead electric cables, 
&c., et a cost of £500; and, application has been made to the L.G. Board 
for sanction to borrow £1,350, the estimated cost of an electric crane and 
grab, and the laying of the rails and overhead cable on the pier. The 
purchase of three electrically driven coal trucks, at an estimated cost of 
£1,300 has also been authorised. 


LIGHTING NOTES. 


Aberdeen.— The Lighting and Fires Committee have appointed 
a sub-committee to consider and report as to the adoption of Secs. 
104 and 105 of the Burgh Police Act, relative to the compulvory 
lighting of public stairways and lanes and closes. 

Electric Miner's Lamps.—A conference of the South Wales Miners’ 
Federation will be held on Monday. and it is reported that in conse- 
quence of the Senghenydd disaster, portable electric lamps in place 
of ordinary safety lamps will be recommended. 

Hastings.—The Corporation recently decided to substitute 
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Council were advised that the Board would be ecting ultra vires in carry- 
ing out the scheme. The Board would remember that when in 1903 they 
commenced the conveyance of non-infectious cases their service could 
easily have been extended to street accident cases; but such were pur- 
posely excluded, because the L.C.C., in 1902, had undertaken an inquiry 
into the question of the ambulance provision in London for dealing with 
cases of accident or sudden illness in the streets, &c. Eleven years had 
passed since then, and it is to be regretted that London must now wait 
for a further indefinite period for a street accident service, which the 
Board were prepared to provide by midsummer next. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraphy.—In an interview a few days ago, Mr. Marconi 
pointed out that the convention recently entered into for regulating 
safety of life at sea provided for the possibility of the invention of an 
automatic apparatus which would take the place of * watchers” in 
wireless telegraph chambers on board ship. Mr. Marconi stated 
that he thought there was every probability of the apparatus coming 
along, but it was not yet quite ready. 


Rumours have teen persistent that negotiations are pending 
‘between the Marconi interests and the owners of the Poulsen radio 
patents. A denial has Leen, it is stated, given officially by the Mar- 
coni Company that no such negotiations are in progress at present. 
An interesting report has Leen issued by Mr. Vice-Consul Pell on 
the trade of the French Congo for 1911-12, in which, after pointing 
to the serious consequences of the low price of rubler on the future 
welfare of the French Congo. Mr. Bell states that a radio-telegraph 
station bas keen established at Brazzaville, whence messages have 
sometimes been despatched and received as far as Dakar. The 
telephone is said to ke in general use at Brazzaville. 


The Kaiser is reported to have despatched the first radio message 
from the Goldschmidt station at Eilvese, near Hanover, to Tuckerton, 
U.S.A., a distance of over 4,000 miles. 


AUN O O I N a 
= EMPIRE NOTES. R- 
HU O DTI DIET 


Australasia.—The “ Austraiian Mining Standard" says the Pro- 
vincial Electric Development Co., Melbourne, have obtained an 
Order in Council to supply lighting and power to the township of 
Maryborough (Victoria), The authorised rates are 7d. and 6d. per 
unit for lighting «nd 4d. and 3d. for power. according to quantity 
consumed. 

A movement has been started for the formation of an Institute of 
Inventors of New South Wales. A mecting was held in the Town Hall, 
Sydney, in November, the Lord Mayor (Ald. A. A. C. Cocks) presiding. 
The secretary (pro tem.) of the institute (Mr. E. H. W. Crossley) ex plained 
that the object of the meeting was to bring together scientists. and 
inventors interested in the manufacture and production of commercial 
commodities. A number of gentlemen were elected on the council, end 
another meeting will be held to get members and form a committee. 

The N.S.W. Minister for Railways has received a report from the chief 
commissioner (Mr. Johnson) on the increases in the Sydney (Government) 
tramway fares. It is proposed to make the minimum fare, for the first 
section, 2d. on holidays and Sundays. to increase the price of workman's 
weekly tickets and elso to increase slightly the ordinary week-day fares. 
Mr. Johnson attributes the deficits on the tramways and railways to tho 
Wages Board awards. There are 9,170 tramway employees and their 
wages have risen during the past three years by 1s. to 2s. a day. 

The New Zealend Minister of Public Works has notoficd that he will 
not raise any objection to the Manukau County Council's proposal to 
utilise the power of the Hunua Falls for electrice] purposes, provided the 
scheme is approved by edjoining local euthoritics, Alternative. plans 
heve been considered and the one most favoured at present is estimated 
to produce from 400 p.v. to 450 H.P. end to cost £33,500. 
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Newfoundland.—4A concession has ! cen granted by the Colonial 
Government for the development of 1.000.000 n. P. water-power at 
Grand Falls, Labrador. for the generation of electricity, which will 
Le used to extract nitrogen from the atmosphere. 

The Labrador Falls are among the largest in the world, and ere on the 
Grand or Hamilton river, which, after passing through a chain of lakes, 
falls nearly 2,000 ft., and enters the Atlantic through Leke Melville end 


Hamilton Inlet. 
FOREIGN NOTES. 


Brazil.—The “ Diario Official " of Oct. 23. contains a notice issued 
by the Brazilian Department of Industry and Commerce to the effect 
that documents proving that inventions. for which privileges have 
been given by patents granted from 1898 to 1911, have actually been 
worked must be presented at the Directoria Geral de Industria c 

Com mercio da Secretaria de Estado dos Negocios da Agricultura. 


, Industria e Commercio, Rio de Janeiro. April 21 next, failing which 
| the patent will be declared null and void, in accordance with the lay 
which regulates the granting of patents. 


Electric Traction in the United States.—The “ Daily Chronicle " 
reports that the 40 railway companies whose lines enter the city of 
Chicago have joined in planning a co-operative system of electric 
traction for both passenger and freight transportation in the city and 
in the industrial zones surrounding it. 


then 10 miles, and within a radius of that distance all motive power will 


be electric. The plans of the new scheme will be ready in £ few weeks. 


Jerusalem.— A 40 years’ concession has kcen granted to the French 
banking firm of Perrier for the constzuct/on of a tramway from 
Jerusalem to Bethlehem. the erection of clectzicity works for suppl;- 
ing the city with electricity, &c. 


Morocco.—A consular report states that imports at Tangier in 
1912 included machinery valued at £11.741 (compared with £8.044 
in 1911), iron £12,206 (£9.581). other metals £13,326 (£7,041). 

The machinery was supplied by the United Kingdom to the extent of 
£2,283 (£2,448), France £5,096 (£3.050) and Germany £3,257 (£2,293) ; 
iron, United Kingdom £2.578 (£1,239), Belgium £5,026 (£5,686), Franco 
£2,686 (£1,961) and Germany £1,734 (£432); and other metals, United 
Kingdom £2,578 (£958) and France £10,313 (£4,413). 


Norway.—A consular report on the trade of Norway for 1912, con- 
tains the following remarks on the subject of Norwegian contract? :— 
Out. of 30 contracts awarded by the State Railways at Christiani 
(omitting coal), only three were secured by United Kingdom firms. 1a 
nine of the 27 remaining cases no United Kingdom tenders were received : 
in 16 cases United Kingdom tenders were received but were to high; ia 
the two remaining cases it is not certain if United Kingdom goods were 
offered among the rejected tenders. Moreover, five of the successful 
United Kingdom tenders would have been disqualified in any case, owing 
to want of care in complying with the stipulations as to samples. 

Out of 55 contracts issued by railway administrations, municipalities, 
and Government Departments, at Christiania and elsewhere in Norway, 
only 10 were secured by United Kingdom firms, of which five were coal 
contracts. Tho other five secured were warships, screws of a specified 
United Kingdom make, and the three contracts mentioned above. Of 
the remaining 45 orders 11 were placed in Norway, 6 in Sweden, 15 n 
Germany, two in the Netherlands, one in the United States, two in Rusta 
and six in Belgium (rails, fish plates, &c.,) while two were doubtful. 
Norwegian manufacturers enjoy a preference in Government contracts 
of 10 to 15 per cent., but this does not prevent a large proportion of th 
contracts being secured by resident agents of foreign firms, who compte 
with United Kingdom firms under equal conditions as far as the bayers 
are concerned. United Kingdom firms are not careful to appoint local 
resident agents, who, it is essential, should tender oa their behalf for 
Government contracts, It is also suggested that these contracts are 
largely secured by agents of firms who are already known to the authori- 
ties from former deliveries, or, if by now firma, by thos» who tender a^ 
low prices, resulting sometimes in loss cithor owing to ignorance of local 
coaditions or in order to get an entry into the market, or who wish to 
dump superfluous stocks at a sacrifies, United Kiagdom manufacturers 
do not take full advantsg? of the friendly feeling prevailing tow »7ds thom 
in Norway. . 

Russia.—The British Consul at Helsingfors (Finland) reports that 
the committee appointed by the Senate to investigate the water power 
of Vuoksen available for the generation of electrical energy. fornu- 
lated a scheme under which 90,099 H.P. could be obtained from the 
Imatra Falls, at a cost of about £380,009, 

Before the committee could issue a memorandum on the sabje 
Franco- Russian company (the Société Sainte Petersbourgevise de Trans 
mission Electrique de ls force des chutes d'ear) applied to the Finn 
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ish 
Senate fot permission to survey the territory from Lake Sima (parish is 
Youtseno) to the Kuurmenjoki river, near Jääski church, with a view t> 
constructing a channel end concentrating ell the rapids in the up? 
Vuoksen into one plece. The Senate, however, directed the committe? 
to carry out the survey. The channel would be aboat 1H to 123 miles t 
length, end the principal power station would be built at Kuurmanpohja. 
In the Upper Vuoksen a basin would be constructed through which oaly 
non-utilisable water would be conducted down to Imatre, from which 
place the greater part of the water would be diverted. The waterfall at 
Kuurmanpohja would afford 300,000 n.r., and provide clectric power for 
St. Petersburg, Viborg ead the Finnish State Railways. The pow 
station and the channel would cost ebout £4,000,000. 

It is stated in the Bulletin of Laws that of the loan of £370,00 

raised by Perm Municipal Authorities £116,400 is to be spent on electric 
tramways, £50,800 for extension of clectríe stition and lighting system 
and £8.000 for re-organisation of telephone system. — Preference 15 to 2 
given to Russian contractors and forcign material may only be purchas: 
with th^ sanction of the Minster for the Interior in agreement with th: 
Minister of Commerce and Industry. 


Spain.—The Trans-Pyrenees Railway Co. are considering à scheme 
for clectrifying a portion of their line near the French frontier. 
Uruguay.—The '* Review of the River Plate " says the proprietor 
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of the electric power station at Pavansdu has offered to st Il the st ition 
to the Government. os 
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Under the new arrangements no coal engine will come nearer Chicago 
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December, 1d. ; Unemployment Insurance: Direction by the Board of 
Trade re Sub-contractors in the Building Trades, No. 1,375, 13d. ; Par- 
ticulars of Work and Wages Order, Dec. 30, 1913, No. 1,388, 14d. ; 
Forcign Trade and Commerce Accounts for December, 1913, 61d. ; 
Board of Education Science Syllabuses, 26 numbers on various subjects, 
ld. each ; Mines and Quarries: Foreign and Colonial Statistics for 1911, 
2s. 2d. ; Programme of Technical School Examinations for Ireland, 3d. ; 
Mines and Quarries, Form No. 12, 11d. ; Statutory Rules and Orders ; 


MISCELLANEOUS NOTES. 


Callender's Hospital Fund.—The 11th annual report of Callender's 
Hospital and Distress Fund for 1913, which was adopted at the 
general meeting on Saturday, states that during the year record 
service was rendered. 

It was anticipsted that, es the medical benefits under the National 
Health Insurance Act commenced in 1913, there would not be so grezt a- 
demand for hospital letters from the Fund, but it issucd a larger number 
then in any previous year, the total being 336 (an increase of 44). 83 
surgical appliances were supplied, convalescent home letters were granted 
to 10 adults and 3 children, and 52 grants of moncy were made amounting 
to£71.12s. 6d. The penny weckly subscriptions amounted to £271.165.8d. 
(decrease £4. 28. 7d.). The committee express their regret et the death in 
March last of Mr. H. Drake (the lete eheirman of Callender's Co.), who 
was an esteemed subscriber from thc inauguration of the fund. — Mrs. 
Drake, without solicitation, sent the usual donation, and has promised to 
continue it. The donations include £50 from the company, 5 guinces 
from Mr. T. O. Callender, and cight of 2 guincas cach from other directors 
and friends. Annual ewerds to hospitals end nursing institutions 
amounted to £241. 10s. Mr. H. C. Wimhurst is the hon. secretary and 
treasurer, 

Electrical Workers’ Wages.—Cn Tuesday evening last a mceting 
took place at Caxton Hall, Westminster. Letwcen the Committee of 
the London Electrical Masters’ Association and 156 delegates repre- 
senting electrical workmen in the London district. The chair was 
taken by Mr. J. Horace Bowden, chief electrical engincer of Poplar. 

Mr. LEoNARD G. TATE, hon. secretary of the London E'ectriczl Masters’ 
Association, proposed e resolution * Thet è committee of workmen's 
representatives bo appointed, consisting of 12 members (not more than 
one representative from any firm) to mect the Committce of the London 
Electrical Masters’ Association with a view to agrecing to working rules 
end terms end conditions of employment.” This resolution was seconded 
by Mr. SPALDING, one of the men’s delegates, who in the course of his 
remarks dealt with the men's grievances, end showed that the @emand 
for an increased rate of pay was not exorbitant, owing to the very much 
increased cost of living which hed recently occurred. He complained 
of certain of the masters’ proposals, especially those releting to sliding 
scale of pay end the apprenticeship conditions. He also stated thet the 
masters gencrally edopted an erbitrary attitude, whether they were 
working singly or together, end it was the duty of the men to resist such 
on attitude 

Mr. J. MUIR proposed an amendment that the question of ezranging 
e conference with the masters be referred to the two organisations of 
the men concerned namely, the Electrics! Traces Union and the Asso- 
ciation of Central Station Engincers, 

Mr. Espey, secretary of the latter body, seconced the zmendment, end 
in the’ course. of his remarks said that station engineers were entirely 
unrepresented at the meeting. He complained thet the chiefs of etec- 
tricity supply departments had put difficulties in the way of their cem- 
ployces attending. 

The amendment was debated at length by 2 number of speakers repre- 
senting both the masters’ and men's interests. A wide ground wes 
covered, the point: raised often having nothing to (o with the original 
resolution or amendment. In winding up the debate Mr. Murr stated 
thet if the masters’ resolution were carried no union man would be 
allowed to serve on the peropes:d committee. 

In consequence of this statement, Mr. Tare announced that he would 
withdraw his proposal. The amendment was then put es è substantive 
resolution, and carried by a large majozity, although a number of 
those present did not appear to vote. The result wes received with 
many demonstrations of cclight both inside and outsice the mecting. 

In the course of the discussion it was stated thet the E ectrical Trades 
Union hxd e membership equal to 70 per cent. of the 3,00) men employed 
in the electrical business of London. This is n :turelly exclusive of many 
generating station employés, who have an essociation of their own. 


Evershed & Vignoles’ Staff Dinner.—On Friday last. the 23rd inst., 
at the Clarendon Restaurant, Hammersmith, the staff and directors 
of Messrs, Evershed & Vignoles (Ltd.), met for their first staff dinner. 

Th? cheir was taken by Mr. S. Evershed, who, in responding to the 
toast of the firm proposed by Mr. F. Mertin, gave an interesting eccount 
of the formation and history of the compzny. He mentioned that 
during the 20 yeers which it hed been cstablished the output had in- 
erceced at least 10 times and that the prospects for the future were ex- 
treincly favourable to further developments. 

A concert, arranged by Mr. H. Blundell, followed, given by members 


Insurance, I4d.; No. 1,402, Do., Expiring Orders Continuance, 14d. ; 
No. 1.401, Continuance Order (Scotland), 14d. ; No. 1,383, Southampton 
Corporation Tramways, I4d.; No. 1,385, Southend-on-Sea Light Rail. 
ways, lid.; No. 1,342, Trade Board Regulations, 14d. ; No. 1, 1914, 
Port of London Regulations, 14d. 

Inquest.—On Tuesday the adjourned inquest was resumed on 
Charles Wm. Walker, a banksman at Digby Colliery, Kimberley. who 
was killed on Jan. 16 by coming into contact with an electric wire. 

GEO. ERNEST DAWSON assistant electrician at the colliery, said at about 
12:40 on Jan. 16 he heard someone shout, ** Theres’ à man on the wire.” 
with the surface lighting installetion, Witness did not hold eny certifi- 
cate as electrician. 

Gro. FRED. HorrANp, electrician in charge ct the pit, said he he'd no 
special certificate, but had hed nearly 16 years experience in colliery 
installations. The voltage was 110 alternating.current, and current 
was supplied by the Derbyshire & Nottinghamshire Power Co. On tho 
Saturday following the eccident witness found a very bad leakage to 
earth on one side of the lighting system. The voltage, however, could 
not have been much morc than 110. Witness, accompanied by an in- 
spector, mace another test, and found 500 volts between the wire end 
earth. He traced the fault up to the sub-station, and found that one of 
the small transformers hed failed to work. He did not think the defect 
was of long standing. He belicved ceccesed was killed by coming into 
contact with e bare place on onc of the wires. There was a systematic 
inspection of the wires, though no report was made. They had not kegun 
to protect the wires by tubing until efter the accident. He agrecd that 
it would be better for each section of the inst-llstion to be allotted for 


inspection by one person. 

Mr. R. NELSON suggested that the wires within resch might have beca 
protected, and witness said the place was undergoing z complete over- 
hauling. There wes no connection now between the 110 voltage circuit 
end the 500 circuit, so that there was no possibility of such en accident 
occurring egein. He could not eecount for the fault on the wire and it 
looked es if it had been caused by a sherp instrument such es a space or 
&rake. It was out of reach of tools. 

ALEX. PuiLLIPS, engincer and manager for the Derbyshire & Notting- 


entirely separated the supply for lighting from the power supply to the 
colliery. The old lighting crrangement was undesirable, and sefer 
arrengements would elso be cheaper. He agreed that separete trans- 
formers should always be used for lighting, and the voltage kept cs low 
as possible. In every completely insulated cireuit there should be a 
fault detector. Such & detector would probably have prevented the 
eccident, The arrangement now mede would remove the possibility 
of any such eccident in the future. 

The jury returned a verdict of accidents! death. 

Machinery Users’ Association.—\cssrs. Humphreys-Davies & Co. 
ask us to announce that the: nave severed their connection with this 
association. "Ine; have, however, acecpted the appointment of 
surveyors to the Manufacturers! Association, which has recently been 
formed for advising users of machinesy upon questions conaectod 
with the rating of tenants’ machine tocls, assessments upon mills, &¢. 


Shipping, Engineering and Machinery Exhibition (Olympia, 1914).— 
À meeting of the honorary committec of ex perts in connection with 
this exhibition was held on the 22nd inst. 

Mr. C. H. Luke, joint managing director of the exhibition, wno wos in 
the chair, introduced Dr. Bisschop (chairman of the Royal Datch Com- 
mission) and Mr. De La Vallette (British Maritime A«eency), hoa. secre- 
tary of the Dutch Royel Commission, to the members pres at, sad 
pointed out the great importance of Holland as a shipbuilding nction, 
and mentioned that the Netherlends took the third place in the world in 
that industry. 

Dr. Bisscnorp thanked the committee for their kind welcome, end 
briefly traced the events which led to the appointment of the Royal Com- 
mission by the Dutch Government. He mentioned that the Burgo- 
of the staff and a very enjoyable evening was spent. master and Corporation of Rotterdam h xl cevoted over £3,000 towards 

Š making an adequate display of tho v. gh bour works of thot city, which 

Government Publications.—Thc following are among tke Govern- | he asserted had a future which i: uisurpissed in Europe. Mr. J. de La 
ment publications issued since the insertion of our last list (Jan. 9) :— | Vellette, who also hed e cordial reception, endorsed Dr. Bisschop's 

Report on London ‘Trafic Branch of Board of Trade, 1913. os. Sd. ; | expressions of goodwill, and hoped thet the exhibition wou'd be the 
Board of Education Statistics, 1911-12-13, Part II., 15. 941. ; Public Bodies | means of cementing the good fellowship which elrezdy exists between 
Order, 5/12/13, No. 1,307, 11d. ; Tramways end Light Reilways Street | Holland and this country. n 
and Rozd Return, 1912-13, 8d. ; Dominions Roval Commission: Evidence The CHatkMAN then reported the progress of the exhibition. It was 
Taken in Australia, Pert 1, 3s. 4d.: Do., Pert 2, 3s. Sd. ; Spontancous proposed thet Sir Archibald Denny, Bart., should be asked to become 
Combustion of Cosl in Mines: Minutes of Evidence, 8th to 10th days, | chairman of the committee; Mr. A. Boyic, Consultative Branch of the 
8id.; Railway Companics’ Staff end Wages Return, 93d.: West Ham | Board of Trace, was elected vicc-cheirman, and he being present e 
Corporation Tramway Regulations, 12d. ; Annual Return, Form No. 14, | took the chair, Mr. Charles. H. Luke, A.M.S.E., wae p cA E 
210.; Standard Time, Rate of Wages in the United Kingdom, Oct. 1, | elected secretary of the committee, Various other matters in connection 
1913, Od.; Passenger Movement from and to the United Kingdom, | with the exhibition were then discussed, 


Ld 


No. 1,387, Employment under Local Authorities (Ireland) re Netionsl . 


During the two years he had been at the colliery they had had no difficulty. 


hamshire Electrie Power Co. said he had not heard of a similar eccident - 
in connection with this company. Since the accident the company h:d - 
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Meters. 


L 


The Gas and Water Committee of Ruoxppa Urban District 
Council invite terdeis for the supply of Consumers’ Electric 
Supply Meters. Specification, with terms and conditions and 
form of tender, may be inspected at the offices of the consulting 
engineers, Messrs. Robert Hammond & Sons, 64, Victoria- 
street, Westminster, N.W. Tenders, addressed to the clerk of 
the Council, Mr. W. P. Nicholas, Publio Ofliees, Pentre, Rhoadda, 
must be delivered by noon ‘Tuesday, Feb. 17. See alco an adver- 
liseme il. 


Tramear Motor Equipments. 


The Tramways and Electric Power and Lighting Committce of 
LIVERPCOL Corporation invite tenders for the supply and deli- 
very cf about 100 Standard Traction 40 p.r. Double Motor 
Equipments. Official forms of tender may kc obtained from the 
general manager, Mr. C. W. Mallins, Corporation Tramways, 24, 
Hatton-garden, Liverpool. "lenders to the town clerk. Mr. 
Edward R. Pickmere, by first post Feb. 12. Nee also an adver- 
lisement. 


Telegraph and Telephone Material. 


Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dales for receipt of tenders are given 
in an advertisement. 


Cooling Towers and Induced Draught Flant. 


BRADFORD Corporation invite tenders for the su; ply and 
crection of Natural Draught Chminey-type Cooling Towers and 
Induced Draught Plant. Copies of specifications, general con- 
ditions, &c., from the city electrical engircer and manager (Mr. 
T. Roles), and tenders to the town clerk (Me. Frcdk, Stevens) 
by lO a.m. Feb. 19. See also an advertisement, 


Electrical and General Stoics. 


BristoL Electrical Committce invite tenders for 12 months 
supply of Electrical Stores for the year commencing March 26 
next, including Arc Lamp Carbons, Joint Junction and Fuse 
Boxes, a.c. Wattmeters. and d.c... Mereury-tzpe. Ampere-hou: 
Meters. Copies of specification from the engineer and general 
manager. Mr. H. Faraday Proctor, M.Inst.C. B., M.I. EI, to 
whom tenders are to Le delicied bv 10 am. Feb. 12. See also 
an advertisement, 

PELFAST Tramways and Electricity Committe o invite tenders 
for 12 months’ supply (commencing April 1, 1914) of various 
Materials. including Lubrication and Gauge Glass. Packings, 
Waste, &c., Oils, Rubber Goods. Brieks and Fireclay. Tools. 
Incandescent Lamps, Ashestos Goods. Solder, Trolley Wire and 
Overhead Line Material. Gah anived Wires, v. b. Insulated Cabe, 
Refined Trinidad Bitumen. Bitite Strip Prepared Tape amd 
Rubl er Tape fer Joints. Joint Poxes Compound. Fuse Wires. 
Weed and Stoneware Troughing. c.i. Street Pox Frames. and 
Covers, Glazed Stoneware, Conduits. c. and wat. Pipes. Lighting. 
Feeder and Section Pillars, Are Lamp Carbons; Electricity 
Meters, m.d. Indicators. Automatic Time-switches, House 
Service Cutouts. &c. Forms of tender and further particulars 
may le obtained from the city electrical enginccr Me. T. W. 
Bloxam. East Bridge-street. Pelfast, and tenders mus: ke lodged 
with the town clerk. Mr. R. Meyer, Oty Hall. Pelfast; by 10 a.m. 
of Monday, Feb, 23. See also an adrectiseinent. 

Leeps Corporation invite tenders for the supply of the whole 
or any portion of the Steam Coal (small slack. smudge or similar 
material) required for the electric lighting department during 
the year ending April 50, 1915 ; and also for the Goods required 
for the department during the year ending March 31. 1915, 
including Iron and Steel Bars. Angles. Plates, &c.. Castings of 
Gunmetal, Copper, Steel. and Iron, Polts, Nuts, &c., w.i. Tubes, 
Fittings. &c.. Copper Bars. Strips. Plates, Wire, Lead and other 
Plumbers! material. Tools. Engineers’ Furnishings, Oils. &c., 
LR. Covered Cables, Jointing and Insulating Materials, Electric 
Lamps.&c. Schedules, conditions of contract and form cf tender 
from the manager. Mr. C. Nelson. Hefford. 1, Whitehall-road, 
Leeds. Tenders to the Town Clerk. Sir Robert. E. Fox, Pea 4- 
buikling. Lecds, hy noon Saturday, Feb. 21. 
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Electric and General Stores. 
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HAMMERSMITH (London) Borough Council invite tenders for 
the supply of Stores for the year ending March 31, 1915, in- 
cluding small cngincers’ tools, metal steam tubes and fittings, 
steam packing and jointing, electric light sundries, insulated 
wires, cable joint boxes and fuse boxes and electricity meters. 
Forms of tender. &c., from Mr. G. G. Bell, borovgh electrical 
engineer. 85, Fulham Palace-road, W., and tenders must he 
delivered to the town clerk (Mr. Leslie Gordon), Town Hall, 
Hammersmith, by 4 p.m. Feb. 4. 

The Electricity and Tramways Committee of Newport (Mo 1) 
Corporation invite tenders for the supply of a.c. and d.c. Me'ers, 
Time and Hour Clocks, h.t. and l.t. Feeder Pillars, Networx and 
Joint Foxes. Manhole Covers, c.i. Pipes, House Service Cu*-outs 
and Cable fittings. Specification. conditions and schedules, &c., 
from the borough electrical engineer, Mr. A. Nichols Moore, 
and tenders, addressed to the town clerk, Mr. Albert 
A. Newman, must be delivered at the Town Hall. Newport, 
by 10a.m. Feb. 14. 

NEWPORT (Mon.) Electricity and Tramways Committee also 
want tenders by first post Feb. 16 for onc year's supply of 
Cables, Conduit, Lamps. Carbons, Car Fittings, Overhead Line 
Fittings, Electrical Supplies, Permanent Way Material. &c. 
Form of tender, &c.. from the General Manazer, Electricity and 
Tramways Department. 

The Council of the Metropolitan Borough of St. MARYLEBONE 
invite tenders for the Supply of Materials from April I next, 
including Timber, Wood Troughing. Meter Boards, Casings, 
&c. ; Underground Cables, House Cables Flexible Cords, Rubber 
Goods, Box Compound and Insulating Material, &c. Tenders 
on printed forms, which may be obtained at 18-20, York. place, 
Baker-street, W., must be sent by noon Feb. 11, to the town 
clerk. Mr. J. Wilson, Town Hall, Marylebone-lane, W. 

West Ham Corporation want tenders by noon Feb. 6 for the 
supply of House Service A.C. Wattmeters, Electrical Fittings 
and Accessories. 1.R. Covered Wires and Cables, &e. Forms 


of tender from the Electrical Engincer, 84, Romford-road, - 


London, E.C. 

PonrsMoUTH Corporation want tenders Ly Feb. 3 for 12 
months’ supply of Conradty Arc Lamp Carbons, Castings. 
&c., and for excavating for Cables, &c. Particulars from the 
Electric Lighting Station, Gunwharf-road, Portsmouth. 

Porramoutr Tramways Committee require tenders by 10 
a.m. Feb. 17 for one year's supply of Tyres, Car Repair Store; 
Insulating Materials, Lamps and Motor Windings, Overhead 
Materials, Feeder Cable, Brake Blocks, Oils, Paints, Packings. 
&c. Specification, &c., from t^e Engineer, Fratton-grove, 
Portsmouth. ; 

HarrrAX Corporation want tenders by Feb. 16 for 12 months 
supply of Stores and Materials to the electrtricity department, 
including Lighting Fittings and Electrical Accessories (Lamps. 
Switches, Tapes. &c..) V.R. Cables and Phosphor-bronze Tele- 
phone wire, E.H.T. 6.000 volt Cable, L.T. Lead Covered and 
Armoured Cables, A.C, and D.C. Meters, Tubes, Oils. &c. Forms 
of tender from the Electricity Offices. Foundry-street, Halifax. 

HaLIFAX Corporation also require tenders by Feb. 16 for dd 
months' supply of Lighting Fittings, Insulating Materials. V.R. 
Cable, Copper and Phosphor-bronze and Steel Wires, Trolley 
and Overhead Line Material, &c.. for the tramways department. 
Forms of tender, &c., from the Tramways Engineer. 

BERMONDSEY (London) Council require tenders by Feb. 5 
one year's supply of are Lamp Carbons and. Brushes, C able an d 
Jointing Material, Conduits, Meters Demand Indicators an 
Main Fuses, Meter Boards, Joint Boxes, Oils, &c. Forms of 
tender, &c., from the Town Clerk. 2 

CRovbox Corporation want tenders by noon Feb. 16 for Iz 
months supply of House Fuse Cut-outs, Meters, Lam p- posts 
and Brack>t Arms, Plug Fuses, Feeder Pillars, &c. Specifications 
from the Manager, Electricity Works. 

BLACKBURN Electricity Committee require tenders by att 
Feb. 14 for Stores for one year, including Insulating Material. 
Fuse Boxes. Switches, Motors, Starting Switches, Tube ae 
Wiring, &e. Specifications, &c., from the Borough Electrica 
Engineer, 
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The Midland Railway Co. Northern Count/'cs Committee 
(Ireland), BELFAST, require tenders by Feb. 4 for 12 months’ 
Stores, including Batteries, Electric Lamps, Carbons. Telec- 
graph Ironwork, Wire. Metals, Castings, Ironmongery. Rubber 
and Asbestos Goods, Paints, &c. Forms of tender from the 
Stores Superintendent. 

: HoRNsEY Council require tenders by 4 p.m. Feb. 23 for 

= Meters, Cables, Cable Stoves. &c. Forms of tender from tho 
Borough Electrical Engincer. 

Tramway Stores. 

The Tramways Committce of MANCHESTER Corporation invite 
tenders for the supply of Stores and Matcrials, including Motor 
and Controller Parts, Resistances, Commutator Segments, 
Armature and Ficld Coils, Trolley Poles, Lightning Arresters, 
Lamps, Car Switches, Bells, Cells, &c. . Telephone and Testing 
Instruments, Insulation Material, Carbon Brushes ard Are 
Lamp Carbons, Overhead Material, Trolley Bases, Leads, &c.. 
Peacock Brakes, Lifeguards, Cable, Copper, Lubricants, Oils, 
&c., Glass, Crucibles, Rubber Strip, Gloves and Sundry Rubber 
Goods, Leather Belting, &c., Werkshop and Permanent Way 
Tools, &c., Iron and Steel Bolts, Screws, &e., Car Axles and 
Tyres, &¢. Schedules may be obtained from the general mana- 
ger, Mr. J. M. McElroy, and tenders addressed to the Chairman, 
Tramways Committee, 55, Piccadilly, Manchester, must he 
received by 10 a.m. Tucsday, Feb. 17. See also an adverlisemen!. 

Leens Tramways Committee require tenders by 10 a.m. Feb. 
16 for one year's supply of materials, including Electrical Sun- 
dries, Bolts, Nuts, &c., Iron and Stecl, Castings, Oils, Paints, &c. 
Forms of tender. &c.. from the General Manager. of the Tramw v. 

COLCHESTER Tramways Committee require tenders by Feb. 7 
for 12 months’ supply of Electric Light Fittings. Electrical 
Equipment for Cars, Overhead Equipment, Car Fittings, Iron- 
mongery, Castings, Insulating Materials and Cable. Oils. &c. 
Forms of tender and conditions from the Engineer and Manager. 


Coolinz Towers, &c. 

Isr1NGTON (London) Lighting Committee require tenders by 
noon Feb. 25 for Natural Draught Cooling Tower and Pipework. 
* pec fic ition, &c., from the Electrical Engineer, 50, Eden-grove, 
Holloway, N. 

Diesel Engines. 

SOUTHEND Corporation want tenders for Six Diesel-t ype 

Engines, Particulars from the Electrical Engincer. 
Wiring and Fittings. 

The Clerk to the Birmingham, Tame and Rea Drainaze 
Board, 117, Colmore-row, PrRMiNGHAM. will receive tenders 
until Feb, 11 for one years supply of Electrical Stores, Oils. 
Paints, &c. Specitications, &c., from the Doard's offices, 
Tyburn, Birmingham. 

Hype Corporation want tenders by noon Feb, 4 for Eleetzic 
Lighting of publie hall, police and other buildings which a; 
being cvected as an extension of the town hall. Ppecificat'ons, 
&c., from Mr. J. H. Fletcher. 45. Clarendon-placc, Hyde. 

LoxpboN County Council require tenders by ll a.m. Feb. 17 
ror Eleetrieal Installation at County Secondary School, Hilly 
Fields, Brockley (223 wiring points). Specification, &e., from 
the Chief Engineer, Spring Gardens, S.W. 

Elzatricity Supply. 

The MaGHERAFELT Markots Trustcos invite applications (by 
Feb. 20) from firms prepared to undertake to put down plant 
for lighting the town. Mr. J. H. Walker is secretary to the 
Trustees. | 

Tramrails. 

SOUTHEND Corporation invite tenders by 9 a.m. Feb. 6 for 570 
tons of Sandberg Steel Tramrails (B.S.S. No. 4) Specification, 
&c., from the Borough Engineer. 

Switehgear. 

MANCHESTER Electricity Committce want tenders by 10 am, 
le^. 6 for High and Low-tension Switchgear. Specifications, 
&c., Lom Mr. F. E. Hughes, Town Hall, Manchester. 

Fl^ctric Cranes. 

GREENOCK Harbour Truste: require lender: by Feb. H fora 
JoU-ton Electric Crane. Specification from the Enginer, 
Municipal- buildings, Greenock. 

SYDNEY (N.S.W.) Harbour Trust require tenders by 2 p.m. 
March 2 for three Electric Travelling Cranes. Forms of tender, 
c., from the Engincer-in-Chicf. 

Batteries, 


tenders until 3 p.m. April 7 for six Accumulator Batteries for 


radiotelegraph stations. | 
wealth Office, 72. Victoria.st. London. S.W., 


Ihe Deputy Postmaster-Gencral, MELEOUvRNE, will recoiio 


Specifications, &c.. from the Common. ' 
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Arc Lamp Globes. 
Tenders are invited for the supply of 1,590 Opalescent Arc 


Lamp Globes to the City of MELBOURNE. Copies of specifica- 
tion, &« , from the agents for the City Council, Messrs, Mcllwraith, 
MeEacham & Co., Ppty., Ltd.. Billiter-square-bldgs., E.C., to 
whom tenders are to be sent by noon l'obruary 18. 


Telegraph Wire. | l 
The Vicrortan RarLway COMMISSIONERS will receive tenders 


until 1] a.m. Fcb. 25 for 20 tons of Galvanised Telegraph Wire. 
Specifications may be obtained from the Secretary, Victorian 
Railways Offices, Spencer-street, Melbourne, or seen at the 
Board of Trade, 73, Basinghall-street, London, E.C. 


Rotary Converters, Transformers, &c. 
New Souta WALES GOVERNMENT RAILWAYS and TRAMWAYS 


DEPARTMENT require tenders by noon March 25 for the supply | 


of five 1,000 kw. Rotary Converters, 15 365 kw. single-phase 

transformers. &c., for tramway sub-stations. Specifications, 

&c., from the Electrical Engineer, N.S. Wales Government 

Railways and Tramways, 61, Hunter-street, Sydney, N.S.W. 
Electricity Supply. | 

TREBIZOND (Turkey) Municipality will receive offers until 
March 14 for a 40 years concession for the electric lighting of 
that town. The aggregate power of the strect lamps is to be 
not less than 40,000 c.p. A deposit of £450 will he roquired to 
qualify any tender. There are 10.000 to 19.000 houses, the 
majority of which are inhabited by the poorer classes and most 
of the shops, Municipal offices and schools, are closcd by sunset. 
If, however, the enterprise is undertaken, water power could 
doubtless be obtained from the Deirmon River. Conditions of 
tender can be scen at 73, Basinghall-street, E.C. 

Telegraph and Telephone Material. 

The Dcputy Postnaster-General MELBOURNE (Victoria) will 
receive tenders until 3 p.m. April 7 for supply of 60 non-polariscd 
Relays (schedule 996). Specifications, &c.. from the Common- 
wealth Office, 72. Victoria-street, London. S.Q. | 

Insulators. | 

The NORWEGIAN Stati TELEGRAPa DEPARTMENT requi; 
tenders by noon Feb. 6 for 265,00) Insulators, Specitications 
from Tekniske Andeling. Telografstyrelson, Hasselgaarden, 
Christiana, Local representation is necessary. 


[UTA UU RTT TET 
TENDERS RECEIVED AND ACCEPTED. 
eT 


BaaAbFORD.— As 5'a'od in ous last is:12. the ]?'oztzicity Committ ve 
recommended the Council to accept the tender of the Adnil Electric Co, 
Gopo en'inz the Posgnann Electzical Works, of Pe.lin) for the 
supply of a 5.000 ky. tii 0-alteraator aad we learn that this has now 
heen contirmed by t^^ Cit; Council Tho cost of the set is about 
£10 000. 

The turbine will be of the st nda Berginann type, running at 1,50) 
revs, por min, licet coupled to a three-phase generator having 8 con. 
tinuous output of 5,009 kw. at from 6,020 to 6.600 volts, 50 periods, and 
capal> of b^a' ing an overload of 23 per ent. for two hours. Tho 
contret docs not inzlu.'c coacasing plant, tenders for which are at pre- 
sent being considered, 

Dover.—-The following tenders have I cen received by the Council 
for the supply of tramway rails and fishplates :— 

Dick, Kerr & Co., £7. 3x. per ton (for 50 tons), and £7 (for 100 tons), 
with £9. 5s. Ad. per ton for fishplates; Hedticld Steel Co., tram-rails, 
£10. 7s. 60. ; Lorain Steel Co., £7. 9s. (and £9 for fishplates). 

The offer of Dick, Kerr & Co. is recommenced for 50 tons of rails and 
the requisite supply of fishpletes. 

BATTERSEA (LoxpoN).— Tke Forough Council are extending their 
contract with Callender’s Cable & Construction Co. for the supply of 
cables, &c.. for a further period of 12 months. 

Wanpswort..—The tender of Philpot Pros. (at £16, 6s.) has been 
accepted for wiring the rafting and evneta es offices, 


li 
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Woorwicr.- The Porough Council boe acesptod the following 
tenders :— 

b:bco:k & Wileoi, supply of standard Loads, tees and straigh's for 
food piping, with loose flanges, for GloLe.1:no works; Mechu & Sons, 
exh iust ste om piping; J. A. Daniel (Ltd), hand om powcr zercwing 
machine. 

Kxrunkv.—l;usn, Smith & Co. have obtainol (through the 
Codes Blocltuic Traction, Ltd ) 2 contract fo. the 2c ion of th. 0% or- 
head equipment of tke o.:ten ions of the municipal trolley cmnibus 
routes (a total length of seve) mites), at an average contract rate of 


£023 per route mile. 
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WonkHOUCSE LianuTING.—S5t. Albans Guardians have accepted 
the tender of C. C. Pudney & Co. for the wiring of the workhou:e and 
infirmary at £212. 10s. There were 12 other tenders, varying from 
£22] to £553. 5s. 

Sr. HELENS (I. W.)—At the last meeting of the Urban Council the 
Public Works Committee recommended that the tender of the Isle 
of Wight Electric Light & Power Co., for lighting the St. John's 
district for 10 years (at £1. 12s. 6d. per lamp per annu:n) be accepted, 
subject to a proviso for a revision of the price at the end of five years. 

The chairman of the Committce (Mr. Gellienne) said that by accepting 
the c'ectric light tender the ratepayers were saving £27 per cnnum, the 
c mount being £2. 12s. 68. per lamp, against £3. Is. €d. 

After discussion the recommendation wes unanimously cdopttd. 

EasTChURCH.— Johnson & Phillips have in course of crectionffor the 
Admiralty switchboard, battery, booster and cables to their special 
requirements, in connection with the supply of light and powcr to the 
aviation schools and factories at Eastchurch, 

GrimsBy.—The following tenders have Leen accepted :—- 

Berry, Skinner & Co., motor stertcrs, end that of Hozece Green & Co. 
for the supply of electric motors, to be let on hire. 

VALENCIA WIRELESS TELEGRAPH STATION.—Messrs. Johnson & 
Phillips have in course of erection for H.M. Post Office telegraphs a 
coi plete electrical equipment for the wireless telegraph station at 
Valencia (Co. Kerry, Ireland), one of the largest coast stations in- 
stallcd bv the Post Office. 
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PATENT RECORD. 


i E 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
soecially compiled by Messrs. MEwBURN, ELLiIs & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was loiged 
at tte Patent Office the for mer is given in brackets after the title. 


1912 SPECIFICATIONS, 

21.743 SHerHARD & McKecunie. Wireless telegraph systems. 

22036 SHEPHARD & McK ecinig. Alarm devic:s for use with telegraph syst:ms. 

24.563 Morpey. Electric inition devic’s. 

24,941 Evectric HAMMERS LIMITED & Scott. Pow:r-ontrat:d portable hammers for 
use with percussive tools for riveting. caulking, chipping and the like. 

24.971 Garve. Electric candle lamps. 

26,899 B.T.-H. Co. & WuHitaker. Regulation of electric rotary convert:rs. 

Relats to regulation of electric retary converters. The invention consists in 
simultan«cusly varying the ficld resistanc? of the bccstrr and a variable shunt or 
divert:d resistance fcr the current pasring thrcugh the ccmmutating pole fi:ld 
winding, or in utilisine the chance in vcltage ratio cr the booster field currents or 
vcltage to automatically vary said diverter so that an exact ccmpznsation by mzans 
of the ccmmutating rpcle field may be cbtained. 

29,351 to 29.260. AuTCMATIC TELEFHCNE MFG. Ce. (Autcmatic El:ctric Co.) Telephens 
systems. 

29,376 Evans. Means fcr controlling mechanism at a distanc? csprcially applicable for 
indicating ranges, ord:rs, or the lix^, and adjusting the zi;hts cf guns or th2 
pesitions cf guns. 

29.384, Arnotp. Method of reproducing el:ctric variations (15 7 12) 

29.416. Baronio & Woop. Telerraphic recciving apparatus adapted t5 actuat: a per- 
forator, typewrit:r. or analogous devic>, 

29.456. Hear & CHLORIDE ELECTRICAL STORAGE Co. Electric accumulators. 

29.461. BAERLOCHER & ALLEN West & Co. Mans and method of cp:rating liquid 
clectric controllers and starters. 

29,522. Scc. S T.A.R. (Syst me de Traction Autc-Regulateur), Dynamo-:lectric 

' machines. (21 12 11.) 

29.613 May. Electric iznit;r5. 

29,620 Lawrence. Electric ignition g-neratcrs. 

R<lat-s to electric ignition eencrators fcr int:rnal-comEustion cneines and tho lik:, 
to provide a sufficient spark when the eneine is moving at slow speeds or stationary, 
and ccnrists in the combination in said wenerater cf a paircf movable members for 
valyire the time linkax s, the me mb:rs brine mcvable singly cr :imultansously. A 
iC tst: ble armature and pele shi-ld or pair of pole sbi:lds are preferrcd, en? mi mbir 
cartvirg a contact breaker and the other a trit-blece, 

29.719 Western ELECTRIC Co. (Franklin Tutlill Wcodward acting for the W.st:rn 
Electric Co.) Impuls» sending mechanism. | 

29.721 Siemens Bros. & Co. & Perticrew., Telephone systems havine autcmatic 
switching apparatus connected over junction lines with a manual : xchange. 

29.763 RaAiLiNG & GERRARD. Electric cooking and heating apr'iinc s. 

29.774 BritisH lusuLATED & HELSBY CABLES & Braces. Elictric cabl? connecting 
box:s or apparatus. l 

29,869 Lucas & Ecwarns.  Elctric couplings for us? in tho elcctr ical installations cf 
mctcr read vehicl:s and the like. l 

29,539 MerLersH- Jackson. (Caldwell) Vacuum valv? tub> recti rs. 

The automatic regulation of a rectifying valve of the Villard tub? typ^. that is. a 
tub» havink the usual low G-issler vacuum. is effect:d by caucine the cithode stream 
t» becc me concentrated or fccussed in order to effect the introduction in or produc- 
tion within the tubs of additional gaseous material as scon as it g.ts into rzgulating 
condition by reason cf an increase in the deeree cf vacuum, &c.. so that the tube is 
restor.d to normal condition in which the cathode stream is again disp:rsed and the 
regulating action stopped. 

29.874 Parry. Device for recording telephone calls. 

29.873 Ive. D:tachabl> elcctric immerzicen heater. 

1913 SrECIFICATIONS. 
19 Hart. Gear for cl:ctricslly operating machine teels and the like. 

Apparatus for autc matically reversing and ccntrcllirg an electric meter in a prc- 
determined cycle by means of a controller, in which tne contrcller is intermittently 
driven in one and the same direction ty an auxiliary motor. preferably an electric 
motor. through the interm diary cf a slipping or like ccupline which slips when tke 
controller is stopped in its various reversing cr controlling rcsitions. 

80 Martyn. Electric incandescent lamp holders. 
9] Heim. Coils, particularly ccils tor el:ctrical purposes, and the m^thod of manu- 
facturing the same. (Convention date not granted.) 
212 Turner. Casines for electrical switches. 
316 HeurTtLEY. Telegraphy. l 
31 GsvcuTEL. Processes of electric welding. o 
233 RUNBAKEN. Sparking plugs. (Cownate application 15.587 13.) : 
974 JonNscN & BAbISCHE ANILIN & SODA FABRIK. Chemical re-actions in gas:s by 


means of electric arcs. 
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1.855 B.T.-H.Co. & Younc. Electric m2asuring instruments of the mercury motor type 

2.170 SCHNYDER. Electromagnetic typewriters. (20/1.12.) 

3.883 CREED Bitte & Co. (Bille.) Automatic transmitters for telegraphic sienals. 

4,091 HELM. Machines for winding coils, particularly coils for electrical purposes. 
(Convention dat: not grant:d. Divided application on 91.13. 1.1.) 

4.355 Denny. Electric ozone generators. (Cognat: application, 17,969, 13.) 

4.638 RavuscH. Electric time-alarms. 

6.891 RcsENBERG. Synchronous dynamo-electric machines. 

An arrane:ment for starting a synchronous dynamo:electric machine in which the 
rotary member of a starting motor of the self-starting synchronous type is mechani- 
cally coupled to the main synchronous machine and is angularly displaced by a deter- 
mined amount with respect thereto so that the phase of the synchronous machine 
may b? automatically fixed with rssp:ct to the phas? of the supply circuit. 

7.059 ZscacckE. Electric incandssconc? lamps. 

7.213 Drake & BurRNETT. Trolleys or collzctors for electricity. . 

8.675 B.T.-H. Co. . (G.E. Co.) High potential electrical insulators. T 

8.865 GatLussER. Electric controlling valve for air brakes. (17. 1,12.) 

8.954 Mason. Ignition dynamos. (Addition to 8.128 13.) 

9.463 Hart & ANcHOR CABLE Co. Earthine clips for metallic cov:red clectric cables. 

9.532 H&iN5. Substitution resistanc:s for el-ctric lamps. (3 10 12.) 

9.685 B.T.-H. Co. & WHIiTAKEs. Amortisseur wiilii23 for synchronous dynamc- 
electric machines. 

R-lates to amortisseur windings for synchronous dynamo-electric machines. Ta? 
pitch of the amortisseur bars through th» pole fac; s is made equal to or a multiple of 

` th? armature slot spacing. and holes are pi:rc.d for the bars of the winding thrcueh 
th» pole so that th: bars in the di f.rsnt polis cczupy diffzrent circumferential posi- 
tions in the poles.. . 
10,018 RT Substitution rosistanc:s for cl.ctric lamps. (Addition to 9,53013. 
51112) 
10.157 Moore. Form of el:ctric annunciator and circuit chang:r. 
11.573 Beckmann & AKT.-GEs. Mix & GzNgsT.. S l.ctor arrangement for szv-ral stations 
lying on a common line. 
11.737 DiRAND. Spark plugs. (29 2.12.) 
12.131 " VULKAN " MASCHINENFABRIK3-AKT.-O23. Eisctric Motor control systəm for 
machines with reciprocating motion. (7 5 12.) 
13.654 FAGERLUND. Electric switches. (14 912.) 
13.660 Hutton. Electric lighting indicator. "n 

R:lat:s to an improved electric lizntin> indicator, said indicator is included in 
a shunt circuit with a resistanc? in parallel of such value that the potential drop 
across it i3 less than the voltag> required for the indicator lamp. The shunt circuit 
is in serizS with the main circuit. 

14.091 Zumre. Casing for pocket battsry lamps. 

16.376 Siemens & HALSKE AKT.-Ozs. Coin-freed prepayment devices for telephone 
syst:ms. (177 12) 

18.819 Cross. Elzctrically-prop2ll:d road vehicles. 

20.912 Luowis. Commutator tru»ine devices. . 

21,126 SIEMENS SCHUCKERTWERKE G23. Geared altornating-current electric motors. 
(24 10 12.) 

21.148 MARcoNnt's WIRELE33 TaLE33APH Co. & Gray. Masts for wirless trlograpay 
and lix? purpos?s. 


— — 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. hose marked * at 
open to inspection 12 months after the date attached to them. if they have not been pub?ished 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is afixed. 


December 19, 1913° 
29.274 Ewart. Current carrying coils for electromagnetic apparatus. | 1912 
29,284 Krein. Electric lamp for advertisements, sigaals, or th? lik: (2 12 12, 
G?rmany.)* 
23,309 MacnaAUGHTON-JoNEs. Lamp supports or brackets for carrying lamps. shad 
mirrors or reflectors. . Avot 
29.334 Hucues. (Edward Hampson Underwood, China.) Joining the adjacent ends 0 
tramway and like rails.* 
29.341 Ja&EcER. Electric tumbler switches. (27 11 13, Gormany.)® 
29.344 JAEGER. Pendant switches. (27.11.13, G.rmany.)® ; 
29.346 Baronio & Wood. Devices for correcting tà ditfsrenc> of phase in trl 


rec *iving-apparatus. 
D:c^mb?r 2), 1913. 


29,361 Brooks & Hott. Dynamo-2lectric machines for combiasd el:ctric 
eniin? starting. 

29,366 CRAVEN Bros.. Ltj.. GARNER & Horrocks. Limit switches. 

29,389 MANSFIELD. Rails for tramways and other purposes. 

23.385 CoLLINS & AITKEN. Sienalling apparatus. , h 

29,389 Baronio & Woop. Apparatus for perforating tap? for automatic tbrerap 
transmitters and th» like, (Divided application on 29.416 12. 20 12.13.) 

29.418 Ertis. (Sodium Process Co.. U.S.) Cuitnodes for electric furnac's.* 

29.425 Stave. Globes for electric arc lamps. (23 12 12, U.S.)* : mis 

29,426 Siemens & HaLskKE AkT.-G83i. Circuit arrane>ments for automatic OT Sm 
automatic tl»phon? systems. (Addition to 18,498,12. 22.12 12. Germany.) 

29.434 Tucker & Mitne. Relays for talovraphy. 2j 

23.447 SCHIESSLER. Arparatus suitable for us? ia wireless tilegraph7 anid t:l:p32nJ. 
(Convention dats, 16 10-13. Austria.)® 

27.448 Kemp & Lauritzen. Electricalrelays. (27 2'13, Denmar«.)® 

23.449 BERSTHEIL. Oscillating cl:ctric fans and tae lix s. 


D:cimb»r 22. 1913. ER NU ENS 

29,457 eee Preventing th? clogging of sand-pipss on vehicles 2l ztriza lyor mcni 
cally propelled. J 

29.474 Firer & JACKSON. Construction of the hzat:rs for electric radiators aad arrang? 
me?nt of th? resistanc:s for display purposes. 

23.504 Pierer. Direct-current electric engines. (28 12 12, G:rmany.)® ] 

29.519 Hime & Green. Telephone system of siznalling from subszri»er to doni a 

29,526 CLARkE. Devic? more particularly intended tcr use on el:ctric light or am 
ucts or controls for displaying reminders, adv.rtisements, notic-s an ° 
it^. 

29.545 EvERsHED & Vi5NOLES & EversHen. Electric measuring apparatus. | dat: 

29.502 RIBCISIERE & Le Grain. Maeneto-slectric machines. (Coaventioa ^ 
23 12 12. Franc».)* 

29,566 Quain. Incindesc:nc: lamps. 

D.c:mber 23. 1912. 

29.570 Paur. Scilks for galvanometers and the like. 

29.581] BLENHEIM. Electric bells. 

29.590 ANNACKER. El:ctric cooking ovens and the lik». Generis 

29,609 ScHERRBiUs. Effectine the gas-tieht introducticn cf pip? conduits or cl:ctric wir: 
into evacuatd vessels cr casings. (23 12/12. G:rmany.)* tms 

29.615 BETULANDER. Autcmatic or semi-automatic tzlephone exchang? al a at 
(24 12 12, Sweden.)* ratus. 

29.645 Ges. FUR ELEXTRISCHE INDUSTRIE. Automatic prepayment tzlephons appa 
(19 11/13, Austria.) 

29.655 Mason. Machines for generating el:ctrical energy.* 

29,0662 B.T.-H Co, (G.E. Co., U.S.) Electric switches. 


D:c:mber 24. 1913. NOR eae, 
29.688 AvtcN & Everest, EpccumBe & Co. Protection of electric distribution sys" 
29.689 WirtH. Electrically-actuated mechanism for controlling from a distanc? 
trains and other apparatus.” ——: 

29.691 PRATT & OnRLiNo's TELEGRAPH INSTRUMENTS SYND. Electric signalling. 
29.711 BRADWELL & BRADWELL. CHAM ui or like recziving apparatus. 
29.712 GALLETTI. Transmission of wirel:ss signals. 

29.714 Siemens-SCHUCKERTWERKE G.M.B.H. Electric cooking stoves oT ranges 

(28,12 12, Gormany.)* 
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| | afterwards et Plymouth, and then alleged that he was unable to follow 
LEG AL INTELLIGENCE his former occupation because the condition of his leg prevented him 
. climbing up or sliding down a rope. Medical evidence was given that 

Martin's nerve was shaken, and although he could do light work, ho was 


ÓÓ o d 
not fit for work involving the grasping of a cable or rope between the 


Osram Patent Litigation. m 

On Monday Mr. Justice Warrington heard a motion for judgment in Mr. F. E. Bowden, for respondents, claimed that thc company had 

the cction of Osram Lamp Works (Ltd.) against the Electric Fittings Co. | treated the mon very liberally. For three months they paid his full 

Counsel for plaintiffs szid the motion was for judgment in defzult of | wages (30s. a week) end fot several weeks afterwards paid the full com. 

appearance. The action was one for the infringement of two letters | pensation, until he wes certificated to be fit for light work, When tho 

patcat. In ccdition to en injunction an inquiry as to damages and proceedings were commenced they paid £15 into court and offered to 
delivery up were asked for, the costs of the inquiry to be reserved. The | submit to an order of Os. per week, | 


i 

! 
writ hd been served by substituted service and that service could be | Dr. Auvovs said he paid a surprise visit to Martin on Sept. 15, and. 
proved. | found the wounds healed. While his attention was diverted bv conver- 


M loo 1 ne E i3 : 1 m * . * . e . . L . 
His Lozcship geve judgment in terms of the motion. sation about politics and other things the man did not flinch or complain 
whed his leg was pressed, although a day or two before he complained 


of great p^in. t 

In the Court of Appeal, Dublin, lest week, judgment was delivered in Other eviccnee for the defence having been given his Honour directed 
this appcal of the Postmester-Gencral against portion of an order maco thet Martin should be Cxammed es anteroom by: UC HOCEDER moths 
by Mr. Justice Barton. The action was brought to recover £45] for ! Provence obici at HO ERR AB P ICE OL that-cxamingtion. Te 
telegrams sent by the company, which it was contenécd should be sent | 52: he was satisticd there wes no tenderness, that the man was fit for 
frec or at a reduced rate. Plaintiff further sought a declaration that | light work on Sept. 13, and might reasonably have been able to resume 
telegrams sent in respect to the business of the hotels enl refreshment his work as an able scamen o month from that date. He mace an order. 
rooms of the compzny were not included in the terms of the rgreement , fer the payment of half wages for the month from Sept. 13, from which 
upon which the company relicd. Mr. Justice Barton gave judgment for date compensation would ccasc. The balance of the amount paid into 

; court should be repaid to respondents. 


' 
| 
p subject to an account, end held that the telegrams sent in regard | 
to the hotels leased to the manager, except those with reference to the See 
P | Liability for Tramway Parcels. 


Postmaster-General v. G.S. & W. Rly. Co. 


Waterville Hotel, could not be sent, but in regard to the Weterville Hotel 
the manager as an official of the company was entitled to send messages 
at reduced retes. The appeal wes against the part of the os'er relating 


to the Waterville Hotel, 
The Court discharged and varicd the order of Mr. Justice Barton so far : : m 
company's cazs from Cowdenbeath to Lochgelly, and she had with her in 


as it applicd to the Waterville Hotel and affirmed it as to the remainder. | 
PP : bo | the car a parcel weighing about 13 Ib., and containing articles of clothing. 

| 

| 


heard an action brought against Dunfermline & District Tramway 
Co. by Robert O'Neil. 


Pi ae ae Pursucr alleged that the conductor of the car told his wife that she should 

Workmen’s Compensation. leave the parcel outside, being assnred by him that it would be quite safc. 

At Plymouth County Court lest week Judge Lush-Wilson (with Dr, ' The conductor took charge of the parcel and put it to the outside of the 
W. L. Woollcombe es medical essessor) sat to determine the claim for car. At Lumphinnans it was found that the parcel had disappeared. 
compensation under the Workmen's Compensation Act by Joha Martin. The puzsucr sued for the value of the articles (£1. 15s. 6d.). but defenders 
pleaced that pursuer had averred no relevant action against them, and 


boatswain's mate, against the Eastern Telegraph Co. ‘The defence was 
that there was no negligence alleged against themselves or their. 


that claimant was shemming greater injury than ectually existed, end 

was quite capable of doing some work, if, indeed, not his fozmer occup2- servants, | . 
tion, Martin was working. on the cable ship € John Pencer T in the © Sheriff Umphcrston upheld defender's contention, end found that pur- 
Ch2nnel between the Longships and the Wolf repairing g submarine tele- sucr had no title to suc, es the only contract which defenders made was 
graph cable, and es the result of the cable breaking, injury was done to not with pursuer himself but with the pursucr's wife to carry her as a 
his forehead and shins, He was treated et the Penzance Infirmary, end passenger, and was made between her and defenders’ servant. l 


FIXIS AAA CURATED 0 N A 
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FINANCIAL MATTERS. S 


aT TAURI MD TOHIN 


MUNICIPAL ACCOUNTS. COMPANIES’ MEETINGS AND REPORTS. 


Lowestoft. —The Corporation adopted last wcek the report and BAHIA TRAMWAY, LIGHT & POWER CO. (LTD.)—At ^ mecting of the 
accounts of the electricity department on the past year's working. ho*ders of the 5 par cent. 50-year first mortgage gold debentures on 
_ The accounts showed capital expenditure £100,632, of which £69,040 Monday resolutions were passed approving a further contract with tho 
Is outstanding. Income was £16,976 (compared with £15,992 in previous municipelity of Bahia for the appointment of new trustees, and for 
year), working expenses were £9,268 (against £8,502), sinking fund and | ™2tters in connection therewith, Sir William Plender, who presided, 
interest required £7,537, lezving & balance of £171 (£206). There was a said that et the mecting in June last a provisional eercement with the 
Ceficieney on the cottages account of £215, and on the showroom and Municipzlity of Behia for the sale to them of the properties of the com- 
shop account a deficiency of £302, the total result of the three sections | POY end its subsidiary (the Cic. d'Eclairage de Bahia) for 17.000 contos 
lxing a net deficit of £346. The shop was closed in Mey, after having cash, plus e further emount for certain materials on hand at the time of 
been open about eight. months, and the cost. of fittings, &c., has been | the transfer, wes epproved. The requisite cocuments in connection with 

A ? the transfer were passed by the lawyers of the municipality on Ang. 16, 


charged against a short trading account. There are several clectrical sae : : 
appliances on hire and no credit has been taken for these in the accounts, Noon tican unnipaniy pieta Toss th: dac pened should com. 
Mr. C. Y. Fry, in moving the adoption of the report, sud the income m n Tu mon thet alte, A stipula ting that the period "mns 
from the tramways showed a decrease of £100, from public lighting an | Hon should be M n 60 cays to 120 days, A protest against 
iterease of £50 and from private consumers £590. the extension was duly. od gee . but without effect, for the reason that the 
. f ! ; municipality were not in & position to provide the cash necessary to pey 
Tynemouth.—Tkc report of the borough electrical engincer (Mr. | the purchase price of the properties, even efter the expiration of the 120 


4 d » i . ` " . ` " 
Chas. Turnbull) on the working of the electricity undertaking for days, being unable to raire the required funds by a sale or issue of their 
bonds in Europe. A representative of the m unicipalitv then appreached 


the last financial year shows that the capital expenditure is £94,664, | 
of which £65.030 is outstanding. | the company with a suggestion that the company might assist in the 
Gross profit wes £7,215, and net profit £045 (compared with £1,305 for | marketing of the municipal bonds with the object of facilitating an carly 
previous year), Units soll were 3,122.165 (increase 246,432). and the ; settlement. As a result, after considerable negotiations, the provisional 
units bought as bulk supply were 1,361,394. Avcrege price obtzined for | contract with the municipality was entered. into with their approval. 
^ : | They were convinced that the best interests of the debenture holders 
: would be served by an early settlement, even if the company should 
| ultimately receive municipal bonds instced of cash for its properties, as 
| the carrying on of the business of the company under existing conditions 
! was becoming increasingly difficult owing to leck of working capital and 
the fact that, by arrangement with the municipality, an or@er which had 
TN Me E been given by the company for ecditional clectriezl plent to cope with 
MONTEREY RAILWAY, LIGHT & POWER CO.—Owing to the state of | the business in Bahia had been cancelled when the oviginel contract with 
affairs in Mexico, the dircctors have been ubable to obtain a settlement of | the municipality was signed. The new contract provided that the com- 
the company’s guarantee, and although the revenue would heve keen pany shon!d market an amount of municipzl bends, at 84, sufficient to 
‘ufficient to provide for the interest on the debenture stock, the low rat provide the sum dre for the properties agred to be purchased by the 
of exch inge has compelled the postponement of the payment of interest on municipality, while, by a separate contract, the company was to receive 
the 5 per cent. first mortgage debenture stock due Feb. 2. a commission of $ per cent. for its services, thus reducing the price of the 


current for all purposes was 1-78d. 

Mr. Turabnll szys the load is growing repidly znd further mains must 
be Hz before long to enable the supply to be maintained efticiently. 
He hes no coubt it will be possible to carry out an extension in an 
economicel and cfficient manner. 


At Dunfermline Sheriff Court on the 20th inst., Sheriff Umpherston 


On Nov. I. 1913, pursuers wife was an inside passenger on one of the. 


718 


bonds nominally to 80 per cent. All the expenses of the issue would, 
however, have to come out of the 4 per cent. commission. 
DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)— The report for the 
year cnded Dec. 3), 1913, states that the amount evaileble for division 
is £88,040. 8s. 5d. Interim dividends, amounting to £35,595. were p2id 
in August, leaving £52,445. 8s. 5d. now eveileble. Out of this sum it is 
recommended that a dividend et the rate of 6 per cent. per ennum (less 
tax) be paid on the preference shares for the half-year ended Dec. 31, 
cnd that a final dividend et the rate of 5 per cent. per ennum (less tax) 
.be psid on the ordinary shorcs for the helf.yc sr. meking, with the 
interim dividend alreedy pad, c dividend on the ordin?ry shares for the 
year at the rate of 5} pcr ccnt., and thet £7.000 be set asice towards 
renewal of permanent wey and £3,000 towards renewel of cars. The 
dividends and sums set cside will absorb £42,487. 10s., leaving 
£9,957. 18s. 5d. to be carried forward. The directors report that a strike 
of the motormen and conductors was attempted on Aug. 26 last, the first 
day of the Dublin Horse Show, but they ave pleased to say that it was 
frustrated by the lovelty of the large mejority of the company's staff. 
The restricted service of crs which for e whi'e be: me ne cess wy, end the 
general disorganisation of the business of the city owinz to strikes during 
the last four months of the year, hod a serious effect on the reccipts, In 
the circumstances, a reduction in the rete of Civiccnd is recommenced, 

LANARKSHIRE TRAMWAYSCO.—The revenue for the half-vear enced 
Dec. 31 was £48,390. 11s. 2d., and the ex penses were £26,455. 19s. After 
paying contributions payable to local authoritics (21,432. 17s. 3d.), 
interest on debentures (£911), interest (£852. 14s. 100.) and writing off 
£1,170. 10s. 9d., and adding balance brought forward (£7,093. 3s. 10k!.), 
the balance is £24,660. 135. 20. Of this amount £11.000 has been placed 
to reserve for depreciation, and the directors recommend payment. of 
dividend at rate of 64 per cwt. pr ennum for the half-vear on the issued 
capitel (£11,147. 10s.) and of £522. 7s. to the directors (being 10 per cent. 
of net profits after payment of 5 per cent. civicend for year), leaving 
£1,990. 16s. 2d. to be carried forward. The reve nue shows an increase of 
£6,481 and the expenses an increz:e of £4.266 es compared with the 
revenue and expenses for the corresponding helf-veer of 1912. The 
directors have transferred £11,000 to reserve for depreciation and £1,170 
hes been written off. A dividend for the half-vear at the vate of 6} per 
cent. per annum is recommended, making 6! pcr cont. for the year. The 
Lanark County Council tramways from New Stevenston to Bellshill and 
Holytown to Mossend) were opened for publie traffic during the half-year 
end have been worked under agreement with the County Council. The 
construction of the line from Bellshill to Mossend has unavoidably been 
delayed, but the work is now completed and the lines will be in operation 
in a few days. The directors propose extending the motor omnibus 
service and will acquire edditional omnibu: cx. 

"TRACTION & POWER £ECURITIES CO. (LTD).—Vhe eccounts for 1913 
show a net revenue (including £11,255 brought forward) of £41,530 
After writing off £7.336 in respect of loss on rcalisetion of investment 
end transferring £10,000 to investment reserve rccount, the directors 
recommend a dividend of 4s. 60. per share, lez ving £4.976 to be carried 
‘forward, There has been returncd to shercholccrs paid-up capital to the 
‘emount of £2 per shere, and the tssucd ce pital now stands et £683,280. 

YORESHIRE (WEST RIDING) TRAMWAYS CO. (LTD.)--At the mect- 
ing lest weck the chairmen (Sir Hercc iet 8, Leon) sd that the results of 
the pest year had been very satisf st vy end enabled them to. pay an 
increased. dividend on the preference shaves, The net gain on trading 
was £6,149. Additional capital woald be almost immediately required, 
A provisional electric lighting order hed been obt sined for Pontefract, 
end they were now engaged in crecting the neccss?ry plant, 
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NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


ALEXANDRA ELECTRICAL AND ENGINEERING WORKS (LTD.) (133.472). 
Reg. Jen. 2l.capital £500 in £1 shares, to teke over the business of the 
Alexendra Electric Works, Letchworth, to cerry on the business of 
‘electric, gas and genere] cnymecrs, gecr cutters, automobile Vid general 
"machinery agents, &c, Private compony. Jeck Oppermenn is first 
director. 

BRITISH STEAM TURBINES (LTD.) (133.446).—Reg. Jan. 28, capitel 
£5,000 in £1 shares, to carry on the business of engineers, ship end boat 
builders, &c. Private company. First directors are P. A. Dunderdale 
and R. F. Collinge. Reg. ofice: New Broad-street House, E.C. 

CARLETON ELECTRICAL CO. (LTD.) (133.501).—Reg. Jan. 22, capital 
£20,000 in £1 shares (10,000 preference), to take over from G. Inrig, L. 
]nrig and Gavan Invig (Ltc.) their respective interests in the. English 

„and Forcign patent rights of ccrtein inventions for improvements in 
dynamo electric generators, controlling. continuonu--current. reversible 
dynamo clectrie mechin a, the generating end control of clectricity for 
lighting treins end ether vchicles, cpperatus for lighting and starting 
motor vehicles, &c.. FPrivete company. Fir-t directors aie G. Beeching, 
G. [Inrig. G. J. Mills, A. Braid, W. S. Dutfus and G. F. Beeching (ali 
permanent). Reg. office : 569, Gerrett-lanc, Earlstield. Surrey. 

ERNEST WOOD (LTD.) (133,503). —Reg. Jen, 22. cepital £1,500 in £1 
shares, to carry on the business of electrical enzinceis and. contractors, 
&c., and to adopt an agreement with E. Wood. Private company. 
First directors are T. Beswick and E. Wood. 

MARINE ENGINE AUTO CONTROL CO. (LTD.) (133.485). — Reg. Jan. 21. 
capital £5.000 in £1 shares, to require from A. Esplen the benefit of 
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certain existing inventions in relation to the control of marine engines 
direct from the telegraph instrument. Private company. First 
directors are A. Esplen and M. Glasgow (both permanent). Reg. office : 
3, Redcross-street, Liverpool. 

PJRELLI.GENERAL CAPLE WORKS (LTD.) (133,461).—Reg. Jan. 20, 
capital £200,000 in £5 shares, to carry on the business of manufacturers 
of and dealers in indiarubber, gutta-perche and asbestos articles, insulat- 
ing materials, indiarubber, gutta-percha, insulated and other wires and 
cables capable for usc for telegraphic, telephonic, electric lighting and 
the conveyance of electricity, electricians, engineers, &c., and to adopt 
agreements with Pirelli & Co.. the General Electric Co., and Pirelli (Ltd.). 
Private company. First directors are H. Hirst (vice-chairman), M. 
Railing and E. G. Byng (eppointcd by the General Electric Co.), and P. 
Pirelli and A. Pirclli (chairman), and H. Bevis (appointed by Pirelli & 
Co.) Reg. office : 144, Queen Victoria-street, E.C. ) 

SUPERPOSED CURRENTS LTD.) (133,520).—Rcg. Jan. 22, capitel 
£5,000 in £1 sharcs, to carry on the business of electricians, mechanical 
enginecrs, mechinists, fitters, wire drawers, &c. Private company. 
First directors erc G. R. Neilson (permenent managing director and 
ccerctary, subject to holding 100 shares), A. C. Brown, G. N. G. Tucker 
and G. C. Jeck. Reg. Office: 7, Queen s-square, Finsbury, E.C. 

WESTON'S (LTD.) (133,469). — Reg. Jan. 20, capital £5.000 in £} shares 
(2.000 8 per cent. participating preference), to acquire an esclusive 
licence or sub-licence for the sale in the United Kingdom of primary 
battcrics, and lamps manufactured under certain patents relating to or 
capable of being applied thereto, and to adopt an agrcement with A. W. 
Pask. Private comp2ny. Reg. office : 104, Wool Exchange, E.C. 


MORTGAGES AND CHARGES. 


HARRAWAY BROS. (LTD.)— Particulars of £2,000 dcbentures, created 
Jan 15. 1914, heve been filed, amount. of present issue being £300. 
Property charged: Company's undertaking and property, present and 
future. No trustccs., 


CITY NOTES. 


— A 
MEMORANDA (Jan. 29, —Bank rate 3 per cent. (Jan. 2), 19H, 
Price of silver, 263d. per oz. Consols 74}3—75 for money and 
for account. Consola Pay Day, Fcb. 4; Stock and Shares Continuation 
Days Fcb. 10 and 25. Ticket Days, Feb. 11 and 25. Pav Days, 
Feb. 12 and 26 ; Mining Shares Carry Over Days, Feb. 9 and 23. 


ANGLO-ARGE\TINE TRAMWAYS CO. (LTD.)—Mr. Wm. F. Hamilton, 
K.C., and Mr. George A. Touche, M.P., have been appointed direetors to 
fill the vacancies caused by the deaths of Mr. T. France Thompson and 
Mr. E. A. Lazerus- Berlow. 

BLACKPOOL & FLEETWOOD TRAMROAD CO —The dirc:tors recom 
ment a dividend of 44 pcr cent. and 2 per cent, bonus for the year 1913. 
in ecdition to the interim dividend of 2 per cent, alrez/!y pid. making a 
total dividend of 84 per cent. £5,000 has been placed to depreciation 
reserve and £2,500 to gonw ral reserve, 

CLONTARF & HiLLOF HOWTH TRAMROAD CO.—The directors have 
declared a divicead at the rate of 3 per cent. per annum and a bonus of 
Is. per share, carrying forward £274. 

COLONIAL MUNICIPAL ISSUES.— Auckland (N.Z.) City Council ere M- 
viting epplications for £224,500 bearer écbentures to provide funds for 
the extension of the city electric power uncertaking. 

DEUTSCHE UBERSEEISCHE ELEKTRICITATS GESELLSCHAFT. — It has 
been. decided to inececse. the capitel of this compony to 130.000, 000 
marks (£7,500,000). 1 

LIVERPOOL OVERHEAD RAILWAY CO.— The directors have resolved to 
recommend the payment of cividends at the rate of 5 per cent. pcr annum 
on the preference shorcs end 34 per cent. per annum on the ordinary 
sheres for the half-ycar cnécd Dec. 31, 1913, making, with the inteam 
cividen | of 23 per cent. per ennum paid in August last), & dividend et 
the rate of 3 pcr cent. per ennum on the ordinary shares for the year. 

MARCONI WIRELESS TELEGRAPH CO. (LTD.)—An interim dividend 
of 10 per cent. hes beon ecclzred, payable Jan. 31. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)--During thc week this 
compzny invited applications for an issue of £150,000 5 per cent. con- 
solideted debenture stock et 971 per cent. 

MONTREAL LIGHT, HEAT & POWER CO.—A dividend of 2) per cent. 
has been declared on the paid-up capital stock, being ct rate of 10 per 
cent. per annum for quarter ending 31st inst. 

PREMIER ELECTRIC CONTROL (LIMITED AND REDUCED.)—A petitio? 
for confirmation of a resolution reducing the capital from £10,000 to 
£1.125 will be heard by Mr. Justice Neville on Feb. 3. 

ST. JAMES’ & PALL MAIL ELECTRIC LIGHT CO. (LTD.)- -The din e 
tors recommend a belance dividend on the 7 per cent. preference shans 
for the half.yeer ended Dec, 31, 1913, of 3s. Gd, per shire, and (s. pi 
share on the ordinary shares, making, with the interim dividend pd 
thereon, g total distribution of 12 per cent. for the year. 

SMITHFJELD MARKET ELECTRIC SUPPLY CO. (LTD.)— A divicend et 
the rate of 21 per cent. per annum hes been declared for the p^-t ye 
and £780 carried forward. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors re- 
commend 2 dividend at the rate of 10 per cent, per annum (less tax) for 
the half. year ended Dec, 31. 
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METAL PRICES. 
Messrs. J. B. Garnham & Sons, 132, Upper Tham esstreet, London, E.C., quote under 
date Jan. 28 the following as the present basis prices of per ton 
New MS8STALS. per lb. { Antimony ...... eee .... £29 10 0 
Solid Drawn Brass Tub:s........ Old. Orb METALS. per ton. 6 
Solid Drawn Copper Tubes ...... id}d. | Clean Scrap Copper ....... . £5) O 
Brazed Copper Tubes ...... ..... 10ld. | Braziery Copper Scrap...... £53 10 O 
Brazed Brass Tubes ....... e...  9id. | Old Brass, clean .......... £39 0 
Brass Wire ........ eee s.s. 714. | Old Lead, less 4lbs. cwt. .... £17 17 6 
Rolled Brass ........ ee 2e. 7H.!OldZinc................-. £16 0 
Brass Sheets .......... sers Ed. un E A big gkko eevee Ns £16 17 6 ii 
-per ton. P Hollow Pewter ieee ee e d B : 
Copper Sheets ..........-- £83 0 | Black Pewtir. ee. 5 
mad cccacccccescse £20 5 O Gun Matal .....ccccecee o.. £53 0 0 
Sup n £21 15 O Aluminium (mixod) ........ £53 0 O0 


@eseevpeoreve a@eveoen 


Spelter 
Mr. A. Joseph, Earl-street, Festa pad Southwark, London, S.E. quotes under dat. 


Jan. 28, the following prices of OLP METALS :— 
£62 rx 0. Tea Lead efe is o 
Aluminium Cuttings........ ea Lead 2: etra 
Old Brass ...... : p . £42 0 0! OldZinc......... MP . £1610 0 
Clean Copper........- oeni £6) O O Hollow Pewter ........ .... £135 0 0 
-bea RA COBERT DEN . £54 0 O0 | Shaped Black Pewter ...... £85 0 0. 
O O | Clean Copper Wire ....... . 0 0 


Gun Metal .......... ee 


£55 
. Old Lead (less 4lbs. cwt. Draft) £18 5 0 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 


F Week 5 Inc. or dec.| ... _ AGGREGATE. 
2G LINE. ended e (a) No. of Inc. or dec.'! 
p B weeks. | Amount. | id 
£ £ £ 
Aberdeen ation . «4 Jan. 21| 1371| — — 40| 34 | 55383 |+ 3,151 
Anglo- © sevccecee » 21; 56,621 | + 3,368 172,833 + 6,892 
Ashton anero E n 2A 392 | + 11 44 19.273 i+ 1,289 
yr Corporation ........ » 24 210 | + 21 36 14,133 ‘+ 1,994 
-HA Electric Trams, Ltd.) , 21 640 | — 23 3 2023 — 
Blrkenhead ........... " »& 25 1,136 | + 20 43 55.495 i+ 5,045 
Birmingham Corporation. | ,, 24 | 11,765 | + 403] 42 | 510,152 ;4-112.832 
Blackburn Corporation .. a^ 2l 1,006 | — 113 43 £6.408 ‘+ 4,942 
ton Corporation...... 5» 29 2,485 | — 30 43 117.835 + 6.468 
Bournemouth Corpora "EE 1.395| — 112 | 942 83.521 i+ 9,355 | 
Bradford Corporation ... » 24 5,285 | — 111 42 253,873 + 14.879 
Brighton Corporation ... mo 9 658 | — 111 47,116 (+ 2,826 
Bristol Trams e » 24 6,773 | + 53 3 24,053 |t 
Burnley Corporation ssew| ue 2t 1,431 | — 91 we > 
Burton Corporation ....| ,, 25 260 | — 12; 43 12,721 + 
Bury ration ....... » 25: 1155! — 69 43 $8,008 i+ 2141 
Cakutta TramwaysCo...| , 24 |n68,040 | --n3,752 | 4 |R282,98 |+ R6,752 
Camborn»-Redruth ..... » 24 123 | — 9 4 520 [— 24 
Cardiff Corporation......| > 28! 2.553, — — 7 | 49 | 109,834 |+ 11.174 
Central London Railway.) , 24, 5353. — 142 4 21,241 i— 1,146 
City & South London Rly.) ,, 24| 2,957|—  159| 4 11,810 |— 678 
ce aoe Trams coe . ry) 22 402 — 14 3 ] .2348 T 
yon ineine eee T 16 1,459 = 47 4l 68,955 pss 6.289 
Derby ...sessososoooso » 24 859 | — 25 | 143 42,213 i+ 3,815 
Dover Cor ration eectes » 24 163 — 30 43 10,535 + 
Dublin & cu Railway m 2 101 | — 5 3 361 ;— 
Dublin United ereresecse 33 23 4,838 = 544 43 16,511 =" 1,817 
Dundee Corporation .... » 2l 1,194 | + 27, 36 47,435 | 3.317 
East Ham Council ......| ,, 24 1,092 | — 113 | 143 443933 |— 2,102 
th ece9e(oí0t0* 0500060099 p»? 24 241 — 9 143 12.214 t 1,826 
Exeter Corporation ..... j 24 215 | — 3l 43 14,7220 |t 623 
Glasgow Corporation ... » 21| 19377 | + 575 35 692,959 |+ 48,982 
Glossop Trams eseveccce » 21 122 —€ 9 4 463 = £ 
Gloucester Corpn. ecveceece ” 21 267 — 11 3 849 = 
alifax Corporation .....| ,, 2), 1,837/+ 83] 42 89,37) |t 3,221 
Har Ec. Trams Co. 5- 2l 609| — 107 3 1,9 - 227 
Hoare @peseeseeeen » 21 $12,633 + $6,453 l4 $45,872 [= $39,599 
Í pue d Goren. Semele cag 24 2,033 | + 16 | 43 91,49 t 4,624 
Corporation... esse. » 24 3,133 | + 44 43 136,037 |t 6,996 
fond District Council... » 24 38) | — 3l 43 19.345 |— 935 
Ilkeston District Council .; ,, 2l 112 | + 3| 43 5,083 + 835 
pswich Corporation ....| 7” 24]  324|— 34] 43 | 19,718 | + 673 
Isle of Thanet Co. ...... » 24 237 | — 27 17 5,841 t 449 
ock Corporation .| ,, 24 151 is $35 6.417. J+ 415 
Lanarkshire Trams Co. .. 3. 4 1,667 | + 1929 3 5,956 j+ 444 
Lancashire United ......| > 2! | 1,438|-- 171| 3 4510 |+ 615 
Leeds Corporation.......| ,, 24 7,572 | + 31 | 42 | 347,800 j+ 13,841 
Leicester Corporation ...| ,, 24 2,014 | — 6) 4 9,383 I+ 455 
Leith Corporation ......| ,, 24 623 | + 19 | 436 25,839 |+ 1,177 
Lincoln Corporation ..... » 24 114 | — l 43 5.800 ‘+ 265 
Liverpool Corporation ...| ,, 17] 12322| + 273. $3 31387 |+ 1,420 
ais l Overhead Rly..| ,, 25 1,634 | + 25 4 6,761 | + 217 
Llandudno&ColwynBa R. » 23 135 | + 3 8 1163 |— 7 
*London County Council .| ,, 14] 41,749 | + 924| 41 [0,746997 i+ 32,551 
London Elec. Ry. Co..... » 2 14,705 | + 85 4 59,925 I+ 20 
London United ........| , 23| 5062|— 93) 4 17.231 |— 415 
Lowestoft Corporation ..| ,, 24 152 | — 1] 16 3,107 [+ 221 
Maidstone. eeseeevsee ee ee se oe ee 
Manchester Corporation . » 21]! 16,3489; — 333 43 753,825 | + 32,835 
Mersey Railway ........| ,, 24 2,195 | + 4 4 8935 ,— 13 
Metropolitan Dist. Riy... », 21| 13.0071 — 276| 4 53.049 |— 43 
Met; Elec. Tramways . s 23 8035 | — 178 4 26,909 |— 743 
Nelson Corporation ..... »à — 2 21| + 18 | 43 9,011 ;t 521 
Newcastle-on-Tyne Corpa. n 21| 4,751 | + 223; 4 | 19,573 |t 1.693 
Newport (Mon. Vas „ 24 673 | - 55 43 33,075 i+ 2,346 
Northampton rporation ax. 23 433 | — 36 | $43 24.703 j+ 1,459 
Old rporation ....{ „ 25 2,061 | + 63 | 44 97117 I+ 6,827 
Perth (N.B.) Corporation.| ,, 21 144 | — 8, 35 6355 i+ 191 
Perth (W.A.) Elec. Trams. ei ie V s = | . 
Portsmouth Corporation .| ,, 17 1,0627 | — 143} 42 | 95135 ,t 6,373 
Preston Corporation ....| ,, 2l 721 | — 52 | 43 | 37,835 i+. 2,173 
Rotherham Corporation .| ,, 21 957} + 122! i2 | 42,821 (+ 9,105 
Salford Corporation ....| , 20} 4,829) + 7| 43 | 225.223 !+ 10,081. 
Sheffield Corporation ....| „ 25 | 7,231| + 153 | táb | 322453 |+ 23.857 
Singapore Trams .......| ., 24 | $10,994! — $2 i3 $45,393 i+ $1,786 
S. Metropolitan Tramways! „ 23 995] + 221 4 3,155 i+ 734 ' 
Southampton ..........| 4, 2l 1,105 | — 73 | 42 5>,2)2 |+ 3,11! 
Southend | Corporation ..| ,, 2l 627 | + 53| 43 4257] |t 6.933 
St iyo de dge,Hyde,&c., Jt.B. » 24 669 | — 7, $43 33,674 [+ 5,373 
Sunderland Corporation... du 29 1,357 | + 83 43 62,283 |+ 5.755 
Sunderland District ...., „ 2! 518) +  72| 12 6775 |+ 707 
Swindon Corporation ....| ,, 2l 134 ! — 9 | 942 7,009 ‘+ 402 
Tyneside Tram. Co. .....| , 2l 445| + 34 p 3 1.323. I+ 55 
Wallasey Corporation... » 24] 1018 + 30,13 | 52377 | + 4725 
Walsall Corporation ..... | ,, 24 §77 | — 23 4 2013 ,— 75 
Warrington Corporation. . - s a | | 
West Ham Corporation..| , 22. 2,4997| — 142 142 | 115,922 i+ 3,703 
Wolverhampton Corpn... » 2l 954 | — 41| a | - 
Yorkshire W. R. Trama " 4. 25 1.381 | + 65 4 5. 429 i+ 38l if 
r. * Partly electrical, jj 


(a) These comparisons are witn tne corresponding period la last year. 
$ Minus 3 days. 


1 Includes omniouses started Aug., 1913. $ Minus 2 days. 
3days. $ Plus 2 days. 


BRITISH ELECTRICAL FEDERATION.—The traffic receipts on the tramways and rallways | 

ies included in the British Electrical Federation for the week ended 

Ths omnibus receipts were £11,312 (increase: 
d this year the 


owned by 0 compel 
Jan. 16 were £35,769 (increase £771). 
£10,091), Upon such of the services as were working both last year an 


increase for the week was £673. 


|| Plus 


Last Price * RATE D 
g END 
Divi NAME. Wed. | rar can.) OVO 
ój |DENE Jan 28 | YmLogo. Dus. 
Electricity Supply. esd. 
5/0 | Bournemouth & Poole Elec. Sup: Ord.... 6 0 O | Mar, Sept 
10| 4/6 Do. 4} per Cent. Cum. Pref......-. ST 414 0 , Aug 
6/0 . 6 per Cent. Cum. Second Pref ee 9!4 0] Feb, Aug | 
| St. 4495 | Do. 4k per Cent. Deb. Stock (red.) . 4 17 6| Jan, NL ge 
t 4/6 | Brompton & Kensington Elec. Sup. Ord.. 5 5 6 Ma E 
i 3/6 Do. 7perCent. Pref.......... eee 3 19 O| Mar, Sept 
4% | Central Elec.S1p.Co.4% Guar. Deb. Stck. 4 6 O | June, 
./6 | Charing Cross (W. End & City) El. LA 5 0 OJ Feb, Aug 
nB Do. 4} per Cent. Pref. ...,......- i 417 3! Feb. Aug 
«9 Do. 4per Cent. Deb. Stock (red.) .... 47 Oj Jan, July. 
5| tDo. ei per Cent. Deb, Stock (red.).... 490 
5| 2 Do. ty Undertaking 44% Cum. rre 5 6 O | Jan, i i 
2/0 | Chelsea Electric Supply Ord........... 415 0 e 
H% Do. 4j per Cent. Deb. Stock (red.).. 412 6 June, 
41?5| Chiswick Elec. Supp. Corp. Ist Mort. Db. 5.10 : 
6/0 | City of London Electric Lighting Ord.. 5 4 6|Feb, Aug . 
6/0 Do. 6 per Cent. Cum. Pref..,........ 459 Jan. {uly L 
5% Do. 5 per Cent. Deb. Stock (red. T, 43 3 une, 
44%] Do. 4§ per Cent. 2nd Deb. Stock di 490 Er July. 
5 County of London Elec. Supply Ord.. 5.40 eb, Au 
6/0 Do. 6 per Cent. Cum. Pref.. Does 419 6 Mar, Sept 
4 de Do. 44 per Cent. Deb. Stock (red). 4720 Jal 
4452| Do. Second Deb. Stock........-.-- 4 9 0 | May, 
.. | Edmundson's Elec. Corp. Ord........... ee June, July 
6% | to. 6 per Cent. Cum. Pref........... 7 5 0| May, Nov 
oe Do. 6 per Cent. Non-Cum. Pref. .... - m 
44% fDo. 4} per Cent. Ist Mort. Deb. Gee): 5.60 uly 
3 Folkestone Electricity up o: Ord.. 6 4 O0 | April, Oct - 
2/6 | De. 5 per Cent. Cum. Fref........... 5 2 6 | Mar, Sept 
ibe fDo. 4% Ist Deb. Stock (red.) p 5 10 Feb o ; 
4/0 | Hove Electric Lighting Ord........... 417 3 April, 
44%| Isle of Wight E. L, & P. Co. Deb. Stock. 419 0 
4/0 | Kensington & Knightsbridge Ord.. 511 6 Feb, ` Aug : 
6% Do. 6 per Cent. Ist Pref.. 517 6 Jan, July — 
9? | Do. 4 per Cent. Deb. Stock (red.).. 460]|'. = 
4% | Kensington & Kngtbg.Co.& Notting Hill E 
Co. (Joint Station) 4% Deb. Stock (red.) 4 7 O0 | April, Oct 
Ve tKent Elec. Power Co. irred. Deb. Stock. . 515 6] Jan, July 
6 | London Elec. Supply Ord aise acess 480 Mari Sept 
3/0 | Do. 6perCent.Pref............ ree § 9 0 
4% Do. 4 per Cent. Ist Mort. Deb....... 460 Jan; July 
2 Me ropoian Electric Supply Ord.. 5 10 O | April, Oct 
2/3 Do d4fperCent. Cum. Pref........... 11 9] Jan, July 
até Do. 4$ per Cent. Deb. Stock Ist Mort.. It O | June, Dec 
34%) Do. 3$ per Cent. Mort. Deb. Stock(red.) 3 6] Jan, July 
44%| Newcastle & District E. L. 44 Mt. Db. Sx. 1 0 E 
6% | Do. 2nd Mort. Deb. ........ eese 3 9 2. dod 
4$%| Newcastle Elec. Sup. 44% Ist Mt. Db.. 12 9| Jan, July 
5% Noreh Metro. Eie Power "Sup. 5 Morts.. 102 —103 17 0r "ug 
6% 6% Cain: Prof Stessi neres 105} —1074 11 6 | April Oct. |. 
6/0 Notting Hill E. L. Co. 6% Non.Com. Pref. à -10 14 2 s ' 
3/0 | Oxford Electric Ord........ Wocbw Aen —6 8 0 March 
2/6 Do. 5perCent. on Pref. iive 13 O0 | Mar. Sept 
4% tDo. 4% Deb. Stoc oe ee LEE ND 12 0 ee 
5/0 | St. James & Pall Mail Elec. Ord........ 5 0 | Feb, Aug 
3/6 | Do. 7 per Cents Prefs ssr sonde ean 18 O| Feb, Aug 
34%] Do. 3j per Cent. Deb. Stock (red)... 2 6] Jan, July 
1| South London Electric Supply Ord.. —3} l1 0 April 
595 Do. S5% Ist Mort. Stock (red. hea e@eeree 93 —10[ 19 0 ee 
.. | South M:tro. Elec. Lt. & Power Co. Ord. i T Feb, Aug 
0/82; Do. 7 per Cent. Ist Pref ............ 15 0 j Feb, Aug 
44%] Do. 4ł Ist Deb. Stock (red.). éxurasel 93 ==96 13 9 | April, Oct 
-». | Urban Electric Supply ————À ee April, Oct 
5% Do. 5per Cent. Pref............ ái uix O O | April, Oct 
%| Do. 4 per Cent. Ist Mort. Deb...... 85 —88 2 3 | April, t 
% | Uxbridge & District E.S. Co. 595 Db. St.| 99 —102 18 0 is 
. | Waste Heat & Gas Elec. Gan. Stations. . ? ; 5 0| May, Aug. - 
5/ | Westminster Elec. Sup. Ord............ 7 0| Mar, Sept 
2/3 | fDo. 4k per Cent. Cum. Pref. ........ 9 9 Jan, July 
Electric Riillways and Tramway;. 
Bath Elec. Trams Pref. Ord............ bea April 
tDo. 5 par Cent. Cum. Pref........... —} 613 0 | Jan, July 
o^. Do. 4$ Ist Mort. Deb. Stock (red.).. 7) —75 | 6 0 O | April, Oct 
% B'ham Dist. Power & Trac.4h IstDeb.Stck| 81 —39 | 5 4 8] Jan, July 
Bristol Tramways & Carriaze Ord.......| S$—6 613 6 | Feb, Aug 
74 Do. Cum. Pref »*292906 e*9.5005002099 6$—7 5 i4 0 ee. 
24 Do. 4 per Cant. De^s............... l0 —102 | 318 6 Feb, Aug. 
: BritishElectricTraction6% ; Pf. od NonCm) 12—141 | ,, Juns, Dac 
" Do. Df. Ord. Stace ereserece 5 ti es ee 
Do. ^ per Cent. Cum Pref...... ese] 9? 92 161) O| Feb, Aug 
Do. 7 per Cent. Non Cum. Pref.......| 53 -5t 1619 0 $4 
Do. 5 per Cent. Perpetual Dabs.......| 92 95 |5 5 O | April, Oct 
%| Do. 4$ per Cent. 2nd Deb. Stock......| 77 —8) | 512 6 | May, Nov 
Central London Ordinary Stock........| Š —6t |413 9| Feb, Aug 
Do. Gtd. Assented Ord. Stock ..... 81 —35 413 0 = 
Do. 4 per Cent. Pref. Stock..........| © —75 |S 6 8| Feb, Aug 
tDo. 44 per Cent. Pref........6..+0.. lì —10314 7 6 bs 
Do. Grd. Assent?d Pref. Ord. Stock.. dí —35 |4 13 0 
| Do. Deferred Stock..........-..... 6) —955 |3 1 6 Feb 
í Do. hare Assented Df. Ord. Stock.. 8) —31 |4 15 0 Ms 
| 2 | tDo. 4 per Cent. Debs.. 35 —97 |4 2 6|Feb, Aug 
| St.| 5% | City & South London Rly. 5 per Cont 
Pref. (1891). e*509250925050*0292008*5025 96 —93 5 2 0 Feb, Aug 
| St. 5% | Do. (1896)......-.. ec eco ese] 99 —93 | 5 2 0| Feb, Aug 
St. 59, Do. (901.. seen 95 —97 5 3 0 eD, Aug 
St. 59 Do. oibus ee oe oe oe eo ee) 9 —35 5 9 0 Feb, Aug 
St. 492 Do. 4per Gent. Perpetual rel eee 83 —0 | 4 9 0| May, Nov 
10, 5/0 | Gateshead & District Tram: Ort cala 8i—9t |711 O - 
lU .. nena & District Elec. Tram: Ord.. is om 4 s Mar, Sept 
1) 71d] Do. 6% Cum. Pref. .s...e.esesese..] $—} |8 0 0 | April, Oct 
10° 4», koroia Tramways Ord..csesereseres 3t —4} s Mar, Sept 
| 10! 6% Do. 6 per Cont. Pref. ........ e eee 6¢—S$ 19 4 6| Mar, Sept 
St.| 44%] Do. 4k per Cent. Dobs.....-.. 0.0.00. 74 —7» | 518 0O | Jan, July 
£5, 3/3 | Lof Thanet E. T. & Lt. 5 per Cent. Pref.. 2 —2t 518 Of Mar, Sept 
St. | 495 tDo. 4 per Cent. D2b. Stock escde vce el —76 29 5 3 Jan, July 
10: 6/0 | Lanarkshire pane MC MA 10 —101|5 14 0 | Feb, Aug 
5% | Lancs Utd. Trams 5% Prior tienpo Stk.) 8) — |6 2 0| Jan, July 
10| 1/) | London Electric B. Od Sis steel) b i , 
4% D». 4% D3b. Stock LaS SE E S EE SE E E E r 8) —91 4 8 (0) ee 
4% | Do. 4 per Cent. Pref. ... 75 —77 |5 4 0 is 
4° | London United Trams 4% ist Mt. Db. St.) 6) —67 | 519 6| Jaw July 
m Mersey Con. Ord. Stock.. 4 —6 He Feb, Aug 
43% Metropole Elec. Trams 44% Deb- Stock 8) —84 |5 7 2j Jaan July 
5X 5 per Cent. Db. Stock.......e. € —899 |512 0 ae 
St. lui Metropolitan Railway Consolldated....| 461—497 |3 9 3 | Feb, Aug 


Ê No allowance has been made for accrued Interest or redemption. 
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ELECTRICAL COMPANIES’ SHARE LIST. —Continued. 


B | Lasr Price | "R 
Drvi- ATE | DiviDEND d | Last "KATE | 
Li rote E , NAME, | | Xs rer CENT. Dux. E Divi. NAME, Wed... ran cant Na 
|e ESQ ES LT EAE s~ A d Aa — 1 banu | Jan IBLDED. 
Electric Railways and Tram ‘Conti thas CALI Ns 
St, Metro ys ways— Continue’, | 8 s. d. . : “Telephones Es d 
politan Rly. Surplus Lands Stocks.| 69 —62 |4 8 9| Fai m |] s. a. 
St Do.. 3 eer CoU POM Enn Leere Ue 82 —81 |4 3 6 Fei, Aug } 100 23 Amer. Telephn. doy Cap. St.. ' Bs. 127 —13) |6 8 0 T 
St. Do. m ” Feb, Aug æ. | 4 Jo Do. Coll Trust $1 4 per Cent. Bds. 90 —93 4 7 0 
st. j ES pu nk UL var ea 79 ot _| * © G|Feb Aug |. | 4% | Do. 4% Conv. Bonds 1936.......... 101 —i04|3 16. 6 fe ul 
St, "De 3: cer tent Debenture Stock. E êl |4 © ©) Feb, Aug |St. 5% | Anglo-Portug'se Tel.5% Ist Mt. Db. Stk.| 103 —105 | 4 15 0 | Mar, “Sep, 
St. |3 tDo. 3h per Cent. “ A " Deb. Stock.. a2 —B4 14 3 6 Jan, July 5 3/0 Tostill Telephone .2.5eos ES 7ie—7% |5 6 9 f 
St |y; | Metropo Man District Raliway Ol MB—32b |. au Aur | 71107, Mont Video Te 5% Ist Mt. Con. Bds...| 6843—39) | 516 OQ]... ue 
St i% Bo 44 F vid ER 3 "üt Dy Paes 83 —85 | § 6 0 Fib, AME 1 0/6 7 5 per Gent, Pref hone Ord.........-. i-i : i ? Ma do 
Mason ME ine e 1 0/6 | Do. Sper Cent. Pre... «e eee P : 
stla Und Hine Rien Go ol bandon LM Tr 411 Ol Rs, Au | 119247 New Yor "Telephone Co. 30 yr. Bnds. ... S OSLO A a 
1 Do. 3 per Cent. Consolt4. Rent-charge 70 —72 4 3 3 J , l 1 0 : D "*9524**359»9*95202079"929909 TI Ma April, Oct 
Sh | 45 | Do. 4perCent.MidlandRentcharge.. 92 —4 |4 5 1| Jan, IS Lascia | Oo. te Cant Bot Dok Deci en: L&—1 |5 1 0 April, Oct 
, v : eb. STOCK. s.i.. -— l 
St. 4 Do. Guar. Stock 4 per Cent.........-- 84 —85 | 413 O | Mar, Sep st. | 4496 Telph. Co. of Egypt 44% Db. Stk (red. 96 —58 | 4 (2 3| 14 uly 
6% | Do. 6 per Cent. Perp. Deb. Stock «... 136 —139 | 4 6 3 U des] - an, July 
St. | 4 Do. 4 per Cent. Ditto Bi eas ia Nen Jan, July 4 9 3/0 nited River Plate Ord. 1 to 270,000....| €)1—72 |5 4 0 july 
1| g? Potteries El PAS Traci OM "um: 8 0 Jan, July 2/6 | Do. SperCent. Cum. Pref......... | 5—5} |411 9| fane, Dec 
s! o/é Do. Ber Cot Cun (racial E ae, SR E Bon Apri, Oot St. 44%) Do. 44 Deb. St. EN 33 —191 14 9.0 | Jan,” [ulv 
t. 00M ME VILE. WULLI. 2 VA. "n "^ ^ ^ ug | S y 
jl YA APR inde & Lig 6 Gi. Pet = TE bee E Financial Investments. 
ij 4%.| fDo.  4per Cent. Deb. Stock..........| 6 #0 | 514 3| Jan, ' July HE: 3/0 | Elec. & Gen. Investment 6% Cum. Pref.) «+ —4h 16 16 10 | Jan, faiy 
ET Vndergd. Elec. Rys. Lon. Shares. .... v E oni ja 2/0 | Globe Telegraph & Trust....... ees Ut—ll# | 5 3 0 ru 
St eh Do p sie Bonet AT E TNAM rn | ds n 4 10 0 e Y E Submarine Cables Trust (Cert: SETETE seel S D LIE 0 EN 
[e wee = v 2 6 X rus r s... 92. E" , . 1 
=| 6% | Do. 6% In. bds. (vith Coup. 12), ;...| S 16 7 O | fane Dec AX Pte Ee : 
ESL Yorkshire (CRY c ec. ots Ord... tA | RETOR | A di «oe and Foreign Ele:tric y 
c per n um. e "att 1 ae al way; Tramwa $, &^. T. 
|. |. mestris Manutae'arng & IE ie | Be us uox EARN: 
ectric Manu:ac.urinz, &^. St o . o . 9Stock........ aos "T une, Dez 5 
| t.| 44%] Do.: 44% Deb. Stock............ 96 —98 |4 1l Ng : 
n Ve Anchor Cable Co. 44% Deb. Stock......| 97 —101 |4 9 0 T" St. 58/0 Do. 5% Deb. Stock...........c.05, 96 —98 |5 E i * oA 
i 4$ | Aron Electricity Meter Ord......... e| BOR |812 0 fe St.| 562 | Auckland Elec. Trams, 5% Deb. (red.). U3 —106 | 4 14. 3 | Jan " July- l 
02 0/75, Do. 6% Cum. Pref.........- BONA wr ME MZ B. I Amt, Ot 5| 4/0 | Brisbane Elec. Trms. Invest. Ord....... 74-e 418 6 3, JU ; 
T 9. Do. Ist Mort. Con. Dbs.....++:++45. IE | 5 TENE : "a 2/6 ue 5 per Cent. Cum. Pre£........... 4&k—5À | 413 0| May, Nov! 
Tr Ss Sacre hone Mifg.Co.6% Cm. Pf.| "HE 415 0 à a5 44% BAN 4$ per Cent. Db. Prov. Certs.. | 97 —109 | 4 10.0 | fan, 
{| WAS) Babtock E ON. o sore ana | 5-15 [8 4 6 | April, Oct |St. 8% | Båt Columbia El. Rly. Df. Ord.....| 118 —123 |.6 40 0 | Mar, Sept l 
QA Des Fret, aiamaa C $$ S| ays Fe | St) SG tiw. S% Cum. Pref Ber Stosk'::23::| P0298 4 18. 0 | Ja pos 
| , e ; s r. oc "n n M = f 
2i ^ = af per Cent. | Start Deb: red). an m | : A " fam vil? b : % D 4 per — Mort. Db5s....... 2 = 49.0 Jan 14 5 
` . per Cent. Ist Mor r ve *Do. Vancouver Power Debs......... 4t- iiy 
— E Do. 5% Mort. Deb. Stock .......... 93 —102 418 0 Jaw qur St. | 4452! Do. 449% Perp. Con. Deb S6 2:255 zs 93 —95 H E ê Jan, . ON; 
si Qf British L^ M. Ericsson Mfg. Co. 63; Pf. E SONA M T St. | 5% | Buenos yres Lacroze Trams Ist Mt. Db. 102 —102 | 4 18 0 | Mar, Sept 
r British A 10 per Gent Pref... B jer HAS Feb: rie vus Pa ber ce w 70-75 |8. 0 0 
100) 6% | Do. 6 per Cent. Prior Lien. Dbs. (red) 102 —105 | 5 14° 6 | °°, "€ | 5) 2/6 | Calcutta Tramways (1 tc 137,610)......| ,?, —Ob | 5 i53 M» $i | 
St 4 Do. 4 per Cent. Mort. Deb. Stock.. di —10 |5]14 0 |]Jan, July 5| 2/6 Do. 5 per Cent. Cum. Pref .......... | 4% Sh | 416 0| Jan July d 
-15% | Brush Elec. Eng. Co. Prior Lien Deb. Stk.| 83 —33 6 0 6|. ei St. | 44% | Do. 44% Ist Deb. Stock (red)... iea 96 —9; |411. 0| jan, Tuly 
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! ' | increased sensitiveness as compared with other gas relays 
ee en ee MUNI IE EE namely, an amplification of 33 times. This latter is a very: 


for when used three in cascade, as is 


way Points(A. E. Dodwell) 


Arrangements forthe Weck.. 725 Aviation? Am Introduo. | 'mPOrtant point; for whe | 
A New Method of Magnifying | tion: to the Elementa of often done, the amplification of 33 has been found in 
Bes ice is i ini 726 | On a Vera ble Gouden i with practice to rise to something like 20,000, vor Dr. BECOME 
Toe Lotachibar Railway, Ulus. 729 s ud Lay. JE W. 2m only claims an amplification of 120 for his Audion | under 
Factor. By Prof R. Arno. . 731 TN Mee andaba llus > ng] | the same conditions. The principle employed in the new: 
dried High Ereauenoy CORRESPONDENOR .......- 99. 743 relay, full details as to which will be found elsewhere in 
Telegraphy, Telephony and Radio Tolegraphio Progeeus this issue, is apparently a combination of the lonised gas, or. 
du power Pici By 354 |  TheRepresentetionof Power glow-lamp, detector, with various means tor securing, firstly, 
An Experimental Method for eerie a E Deca .. {a copious electronic emission, and, secondly, for increasing 
eMe uu: llus Ste | “ Rateable -Value Toi for . | the sensibility. A Wehnelt type of cathode is used, such as 
the Properties of Loaded or = | Poe. Fade has been employed previously by WrLLows and : HiL. in 
poo dedi ciebhone Cables, | Electrically Operated Tram- ` | their experimental research, and, further, the discharge 
| 


By J. A. Fleming, M.A., DSc., 
F.R.S. 


Tae Position ECAN 5 6 | Association of Consulting En- current is in the present case carried by a metallic vapous 
gineers : (mercury) in place of the rarefied gas hitherto employed.: 
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The marked advantages over other forms of amplifier are 


Elementary Theory of Al. Marconi's Time Signal seus 
ternate-Current Working COIVE sess ee esee eene : i UN 
: 7146 directly attributed to this substitution. : I 


[Hall] Reviewed by C. V. Current Trade Literatüre.. 
Drydale. Researches in “ The Electrician” Commercial 
Magneto-Optics [Zeeman]. and Industrial Section.. ..747-757 DES e P. 


+ 
NOTES. 
ere ees 
Magnifying Relays for H.F. Currents. 

Ir has often been noticed in experimental physics that 
where a definite need exists and is recognised no great 
time elapses before there arises] a new class of appliance 
specially created to meet these requirements. Only a few 
years ago such @ thing as a practical magnifying relay for 
currents of high frequency was unknown. To- -day, in 
response to the demand for such apparatus, we appear to be 
likely soon to. be suffering from a plethora of such devices. 
For the last three years Mr. S. G. Brown’s ingenious relay 
has been practically the only one in the field. Recently, 
however, we have learnt from Dr. LEE DE Forest that his 
type of glow-lamp detector works very well as an amplifier, 
and a certain amount of information was given in our 
columns which supported this assertion. The Brown 
relay in its improved form is stated to give an amplification 
of about 100 times, while the “ Audion " amplifier gives an 
amplification of five times. 
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APART from the general utility of such an apparatus, the 
device will prove of exceptional interest to telephone 
engineers as offering a possible solution of several problems 
which are at present awaiting treatment. It does not, 
however, necessarily follow that these problems, being now 
solvable, will actually be solved commercially, in the very 
near future; but it is pleasing to think that we have at 
hand, though perhaps in a rather elaborate and delicate 
form at present, a means whereby we can, should it be 
required, actually do certain things which have hitherto. 
been somewhat visionary but none the less important. In. 
passing we would call attention to the interesting records 
given by Mr. E. Rav woND-BARKER in our correspondence 
columns this week. These records were obtained with an, 
ordinary Morse inker through the medium of an Orling 
relay. This relay, as compared with the one to which we 
have just referred, is of the mechanical type. The records 
are of particular interest, partly from the fact that a single 
relay was used and was more than sufficient for the purpose, 
and also due to the varied nature of the signals and the 
distances over which they were received. 


ee 


Electric Traction in India. 

Ix our last issue we gave a brief account ot a report 
issued by Messrs. C. H. Merz and F. F. P. Bisacre on the 
proposed electrification of the Bombay suburban railways, 
in which it was recommended that all the suburban and Port 


Now we have to herald the arrival of yet another amplify- 
ing relay, that of von LIEBEN and Rersz, which not only 
has the advantages that a gas relay manifestly possesses 
over a relay provided with mechanical, as opposed to 
electrical, adjustments, but has, in addition, a greatly 
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Trust lines of that city should be equipped on the over- 
head high-tension direct-current system. At the present 
time war is still raging among the supporters of the various 
systems of electrification, and each fresh adoption of any 
one system is therefore welcomed bv its supporters as a 
signal victory. We have often protested against this 
attitude, for it has seemed to us that local conditions must 
in the majority of cases be the deciding factor in the choice 
of the particular svstem adopted. The electrification of the 
Bombay suburban railways is a case in point. The track 
mileage involved is about 180, the train mileage exceeding 
1,200,000 miles per annum. At first sight, then, it would 
seem that the conditions at Bombay are not very different 
from those existing in the neighbourhood of many other 
large towns, and for this reason the consulting engineers 
might be censured for not following the usual practice of 
emploving low-tension, direct current. It is, however, 
interesting to note that a third rail system would not 
be at all suitable for use in Bombay, for the line is very 
liable to be flooded, while the employment of a large native 
personnel is additional argument for putting live metal out 
of reach. 
ANTT 

THERE is, however, another important consideration 
connected with this question. The Great Indian Peninsula 
Railway is also considering the conversion of portions of its 
main line from Bombay up the ghats as far as Poona and 
Igatpuri. The conversion of these sections has indeed be- 
come necessarv, as has also been the case in many places in 
Europe and the United States, owing to the difficulty of 
working mountain and tunnel sections bv steam traction. 
In the case of the Indian problem, traffic rising to between 
three and four million train-miles per annum is involved, 
the whole of which has now to be worked in daylight owing 
to the difficultv of running down the mountain sections at 
night. There is therefore considerable delav. Now, the 
total distance involved between Bombay and Poona is only 
slightly over 100 miles. It is obviously not desirable to 
have two kinds of electric systems at work in this section. 
The whole question of electrification was therefore con- 
sidered from this point of view, and, in spite of the many 
advantages which single-phase and three-phase working have 
been shown to possess on mountain sections in Switzerland 
and Italy, it has been decided to use high-tension direct 
current for the whole svstem involved. As to whether this 
choice is justified the future will show ; for the moment 
little information is available. 


—————— 


IT is perhaps unfortunate that there are so manv wavs ot 
carrying out the electrification of existing steam lines, but 
while this state of things exists there does not seem to 
be any better way of getting over it than bv using the 
system which offers the best results in any particular case. 
To do so may, it will be argued, cause difficulties in through- 
running, especially in a comparatively small country like 
the British Isles, but, as we have previously pointed out 
this is not an insuperable difficulty, for it is almost ae 
that locomotives will be used for hauling main line 
traffic, and the change from one svstem to another at anv 
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point will therefore onlv involve a change in the locomotive. 
There may be difficulties where inter-running of suburban 
traffic becomes necessarv, but the amount ot such traffic 
Is not often large, so this point should not be allowed to 
weigh unduly against the advantages derived from the 
use of the best system in a particular case. 
—— 

The Association of Consulting Engineers. 

Last Monday the Association of Consulting Engineers 
held its first dinner—an event which may be taken as an 
indication that all the initial difficulties (and they were 
many) have been surmounted in a satisfactory manner, 
and that the Association has now reached a period when it 
may hope to exert considerable influence upon the pro- 
fession. The present occasion celebrated the incorporation 
of the society, an achievement which is evidence that the 
Board of Trade approves the aims of the Association. 
The gathering was representative, and we think it was felt 
by those in other branches that there is always something 
to be gained by reasonable combination. Wefhavenever heard 
the ideals of the consulting engineer stated better than they 
were at this dinner by Mr. BALFour-Browng, in proposing 
the toast of the evening. However much liberty of action 
on the part of engineers who are not members of the Associa- 
tion mav be desirable, there is no question that a body of 
the kind which has now established itself for safeguarding the 
interests of consulting engineers is much to be commended 
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Royal Engineers (T.F.)—Douslas B. Saunderson has been 
appointed Second Lieutenant in the Western Wireless Signal 
Company, Western Command Signal Companies, Royal Ensi- 
neers (Army Troops). 

Capt. Oliver Brvant has resigned his commission in the Elec- 
tric Lights Company, Cornwall (Fortress) Engineers, Roval 
Engineers. 

Telephone Service.—An improvement in the trunk telephone 
service within the Liverpool and Manchester telephone areas 
took place on the first of this month. This improvement 
takes the form of the abolition of the period which elapses 
between calling and getting a trunk number, the intention 
being to give the number at the time of calling in the same way 
as a local number is given. 


Electric Traction on the Midland Railway Suburban 
Lines.—The directors of the Midland Railway Co. have prac- 
tically decided to adopt electric traction on its lines from “t. 
Pancras to Hendon. 

The scheme has been under consideration for some time, and. although 
the details are not yet settled, it ir stated that it may be taken that 
the matter has been decided on in principle. The Midland Railway Co. 
has already made a successful experiment with electrical working between 
Morecambe and Heysham. ‘The company is also working the Burton and 
Ashby Light (Electric) Railway, and it is intended to electrify the London, 
Tilbury and Southend line, which was recently acquired by the Midland. 


Cable Interruptions and Repairs. 
. Date of Interruption. Date of Repair. 
Latakia—Palura ... May 26,1910 .. 
Scalanuova —Samos April 21,1912 
Marmariza—Rhodes............... April 21,1912 
Poulocondore—Pontianac......... July 6, 1912 
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Jamaica—Colon .................... June 9, 1913 
Cayenne—Salinas ..... ............ Oct. 30, 19135 .. e 
Fort de France— Paramaribo S. Nov. 12, 1913 ... Jan. 30, 1914 
Cape St. James—Poulocondore ., Dec. 7,1913 ... = 
Paramaribo—Cayenne ............ Dec. 16, 1913 ... Jan. 30, 1914 
Carcavellos—San Miguel ......... Jan. 20,1914 ... Jan. 28, 1914 
Fayal—San Miguel ............... Jan. 20,1914 .. 5 
Oran— Tangier IR S ane . Jan. 20, 1914 a e 
Tangier—Cadiz |... wee Jan. 20,1914 .. | — 


Jan. 28, 1914 
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Electric Vehicle Campaign at Ipswich.—For the past six 
months the Ipswich Electric Supply Department has been 
working up interest amony possible users. This campaign 
was brought to a climax the other day by an actual demon- 
stration, in Ipswich, of the running of a 1 ton Edison delivery 
van and a two-seater Edison run-about, which were sent down 
by Messrs. Edison Accumulators Ltd. for the purpose. The 
vehicles were in Ipswich from the 21st until the 28th January, 
and the amount of interest aroused exceeded the most sanguine 


anticipations of the organisers. 

Railway Signalling.—In a lecture on this subject, delivered 
before the Nottingham Engineers’ and Works Managers’ Asso- 
ciation, Mr. W. Dammond pointed out that where the average 
time intervals between signals did not exceed 12 secs., a driver, 
no matter how conscientious or experienced, must occasion- 
ally miss the latter. The human element was not the 
cause of wrecks, but inadequate signalling systems. The only 
practical preventative was a ramp-type system of audible and 
visible cab signals. Cab-signalling was vastly different from 
automatic signalling, but there was not, he submitted, the least 
antagonism between the two. 


"The Queen's Engineering Works Magazine."— The 
current issue of this magazine contains a review of the past 
year's working of Messrs. W. H. Allen, Son & Co., written by 
the chairman of the company. Among other articles we may 
mention those on the Kinetic Rotary Air Pump, Modern 
Foundry Practice, and the Efficiency of Slide Valves as worthy 
of attention. A portrait of Prof. E. H. Lamb, who has been 
recently appointed Professor of Civil Engineering at the East 
London College, and who has acted for nearly 10 years as pupils' 
demonstrator and scientific adviser to the firm, appears as the 
frontispiece. An account of the visit of the Institution of 
Mechanical Engineers to Bedford last summer and a lecture 
on wireless telegraphy at the annual prize distribution to 
pupils and apprentices are also given. 

How to Prolong a Patent.—The following paragraph 
appeared in a recent issue of the " Practical Engineer " under 
this heading :— 

A lip part of a patented gas producer casing was formerly made of cast 
iron and attached, and is now to be made of sheet iron integral with the 
main piece. There is no alteration in form or purpose, no new thing 
cevised or invented—simply (a) the use of sheet iron instead of cast, (b) 
what conveniently and obviously§follows, viz., making it in one piece. 
When the original and proper patent for the invention expires this sup- 
plementary patent of a later date will have the etfect of really prolonging 
the monopoly so far as the use of a cheaper and more suitable material is 
concerned —that is, in the event of the second patent being respected. 
This opens a new field for the patent-monger. First a patent an invention 
in one metal and a yearortwolater a patent and improvement by making 


it in another. 

High-Speed Telegraphy.— The Postmaster-General appointed 
on Jan. 29, 1914, a Committee to inquire into the various 
systems of high-speed telegraphy, and to report thereon. The 


Committee consists of :— 
Capt. NoRTON, M.P., Assistant Postmaster-General (chairman). 
Sir Jonn GavEy, C.B., past-president of the Institution of Electrical 


Engineers. 
Mr. JoHN LEE, traffic manager Post Office Telegraphs. 


Mr. W. M. MorpvEy, past-president of I. E. E. 

Mr. A. M. Oaitvie, C.B., third secretary, G.P.O. 

Mr. W. Surxao, M.I.E.E., engineer-in-chief, G.P.O. 

Mr. A. B. WALKLEY, assistant secretary, G.P.O. ; and 
Mr. G. O. Woop, G.P.O. (secretary). 


Anyone desirous of giving evidence before the committee should com- 
municate with Mr. Wood, secretary's office, G.P.O., London. 


The Organisation of the Engineering Profession.— Mr. 
H. C. H. Shenton, in his inaugural address as President of the 
Society of Engineers, referred to the need for better organisa- 
tion of the engineering profession and to the consideration that 
the Societv was giving to the subject with a view to promoting 
the well-being of the engineer. An enormous amount of public 
money was wasted annually in connection with engineering 
works that were designed and carried out bv untrained or in- 
adequately trained men, and it was necessarv in the public 
interest that engineers should combine in an endeavour to 
prevent engineering works being entrusted to those who were 
not competent to advise properly on such matters. It ap- 


peared, moreover, that anyone might pose as an authority and 
write a text-book for the use of students, a proceeding that was 
grossly unfair to the learner and a probable source of error to 
the unwary. Some text-books that were published were little 
more than advertisements for some one type of apparatus or 
process, and in effect were misleading because they entirely 
ignored other equally useful machines or methods. Some form 
of censorship seemed desirable for books that were to be placed 
in the hands of engineering students. The system that now 
obtained, by which complete designs for works could be ob- 
tained free of charge from manufacturing firms, was not only 
unfair to the manufacturer and to the consulting engineer, but 
to the public, who eventually had to pay for the designs that 
were made but never used. 

Concrete Lamp Pillars.—A very inexpensive form of 
electric light pillar has recently been constructed in Eldorado, 
U.S.A., the posts being made of concrete. These are octagonal 
in cross-section and measure 12 ft. in height above the concrete 
bases to which they are anchored. The post is made in four 
parts—viz., a concrete base of a square cross-section, the 
column proper, which is reinfo»ced by a 1-25 in. pipe through 
Its centre, a concrete cross-arm supporting two inverted lamps. 
and one upright lamp, and an octagonal collar which joins the: 
top of the column to the cross-arm, and adds to the appearance: 
of the pole. The cross-arm is reinforced by a 0-75 in. pipe, 
which is connected with the vertical 1-25 in. pipe. These 
pipes also serve as conduits for the wires. A 0-75 in. cross- 
pipe fitting connects the reinforcing pipe in the arm with the: 
upright lamp outlet and also with the vertical conduit. Each: 
post is equipped with three 60-watt tungsten lamps enclosed! 
in milk-glass globes. Fifty-four posts were eonstructed in 
this manner, erected and fitted with lamps, globes and 
holders at a total expense of £88-28, or £1-63 per standard. 
According to the bids submitted for other concrete and iron 
poles, the lowest price, for which the poles alone could have been. 
purchased without fixtures, was £227. 

Electric Production of Cast Iron and Steel in Sweden.— 
The electric production of Swedish iron has recently assumed 
reniarkable proportions, according to the " Engineer." From 


122 tons in 1908 this production rose to 870 tons in 1910 end: 


17,566 tons in 1912. There are, in all, 20 electric furnaces, 
with a power of 41,500 kw. Additional electric furnaces are 
bemg installed at Lofoten, Gellivara and Sandviken. The 
Stora Kopparbergs Society, which has acquired rights over a 
group of waterfalls capable of furnishing 110,000 kw., will also, 
construct furnaces when its experiments at Domnarfvet: are 
completed. The two great factors in this rapid extension are 
the availability of waterfalls, which enable electric current 
to be obtained at a very low price—£1 6s. to £2 per kilowatt- 
year—and the economy of charcoal through the application 
of electricitv. There is a great scarcity of wood charcoal in 
the country, chiefly on account of the increasing demands of 
paper factories. A new plant for the production of ferro- 
chrome has recently been started at Trollháttan. Ores brought 
from South Africa and New Caledonia are reduced in two. 
electric furnaces, now in operation, using three-phase 50-eycle 
current at a voltage varying between 45 and 60. Four grades 
of metal are being made and exported, containing 5, 64, 74 and. 
9 per cent. of chromium. The output for 1913 reached about 
1,200 metric tons. The furnace requires 1,700 kw.-hours per 
ton of metal produced. 

Life of Rectifier Tubes.—It is mentioned by the “ Elec- 
trical World " that the average life of the tubes in the mercury 
rectifiers used by the Public Lighting Commission of Detroit 
is 2,939 hours 16 minutes, and that two such tubes lasted 
for 10,047 and 12,434 hours respectively. This remarkable 
tenure of life for rectifier tubes 1s attributed to the careful 
attention and treatment which they receive. Each tube when 
in use is immersed in an oil bath, which is kept at a constant 
temperature of 80°F. by coils through which water circulates. 
The attendants have become so skuled in adjusting the flow of 
cooling water that the temperature remains practically con- 


stant. The temperature of each bath 1s observed and the flow 
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of water adjusted every 15 minutes. The tubes are equipped 
with automatic vibrators which restore the arc in case a tube 
breaks its circuit, but these devices are never allowed to con- 
tinue rocking the bulb without the cause being investigated. 
Generally the tube is found to be in need of a rest, and if this 1s 
the case it is replaced bv a fresh tube and is treated to renew 
its usefulness. The method which has seemed to give the best 
results is to wash the tube in warm soapsuds, next thoroughly 
drying it. and then baking it in an oven. The washing is de- 
clared to remove deposits from the inside of the glass (which 
will appear strange to the sceptical) and the baking anneals the 
glass and relieves static strains. After washing the tubes are 
allowed to rest for a time, after which they are in most cases 
in a condition to give satisfactory service. Weaknesses in 
rectifier tubes are generally denoted by their breaking their 
circuits. When the load consists of lamps it is considered good 
practice to equip the tubes with static dischargers. When the 
circuit is dropped the resulting surge of current and rise in 
voltage is taken up by the discharger. 


Electric Vans for Parcels Post Services.—To make parcel- 
post deliveries with the greatest efficiency and lowest possible 
cost the United States Post Office Department has been con- 
ducting experiments with different kinds of vehicles. For 
the past 10 months the post office at Indianapolis has emploved 
two petrol vans and two Waverley electric vehicles in this 
service. On September Ist a third Waverley was installed, 
and since then the use of the two petrol vans has been dis- 
continued. A comparison of the average daily results from 
the two methods of delivery is given in the table, from which 
it will be seen that the cost per parcel-mile with the petrol 
vans was 25 per cent. higher than with the electric vehicles. and 
this fact had much to do with abandoning the use of internal 
combustion vehicles in this service. 


Comparison between Petrol and Electric Vans in Parcel- post Service. 


—— | Petrol. | Electric. 
Total number of parcels delivered per van... 136-5 | 271-5 
StOPS MUG.” “tosses aeree en EEE 135-0 , 189-0 
ALGADC-. cec ore eue parc Ea EEN 45-6 |o 1855 
TUO, DOM ESOS aoe ea esa e OE IE HER ERR OSA RIA | 8:5 | 1:035 
Cost ep day sinio esaer coo ted L2 3 35-425. | 23-335. 
Cost per parcel. 1: esprrte sdie E3 n Rau re 3-115d. 1-031d. 
Cost per stop «3 eiseuccore cie seaun e ied seriis 4-65d. | 1:63d. 
Cost per parcel-mile ............. eee O-0685d ' 0-055d. 
tops pét mile... iis devas erdt cese ener re aao | 2-96 | 6-02 


Electric Railway Development in America.—Thie “ Elec- 
trical Railway Journal" publishes some interesting figures 
relating to the number of miles of new electric railway track 
built and put into operation during 1913. The total increase 
for the United States amounts to 923-08 miles, while Canada 
has added 147-86 miles. bringing the total for the two countries 
up to 1,071-94. The biggest length of track for one line has 
been added by the Southern Traction Co., Texas, which has 
equipped 154 miles of track for electric traction, while the 
Kansas City, Clay County & St. Joseph Railway, Missouri, 
has laid down 69-17 miles. The following summary shows the 
new track laid down each vear since 1907 in the United States 


DOGG: vilvonscacek S adde vu ASK E E TAS AES 1.880-0 miles. 
IOUR: oL. loss oec pet Caste eva E dM ER e SERE 1,258-5 

IUOS L6 cee tis ates we 887I 
IOIO irae been datu c ARA REE E S 1.397-2  ,, 
15/22 oL 1.191:5 I 
TODD: 2otitees cio netus PR UR DARE Er nia ide auis 9502  ,, 
VOUS: eer ].008.9 ,, 


Electrica] Energy Imported into the United States.— The 
reports, returns and statistics of the inland revenues of the 
Dominion of Canada for the year ended March 31, 1913, which 
were recently published by the Government, contain some very 
interesting statistics on the electrical output of certain stations 
in Canada. A feature of the report is that part dealing with 
the export of electrical energy from Canada to the United 
States. There were on March 31. 1913, seven companies 
exporting electrical enerz v, and three more were preparing to 


do so. ` In fact, the different hydro-electric enterprises operat- 
ing near the border line sold in the aggregate more electrical 
energy to the United States than was sold for home consumption; 


Electricity Exported from Canada to the United States. 


| | Kw hr, | Wehr. | Kw.hr. 
Name of company. | pane ted. 3 exported to | used in 
i Bom '"  Untd.States. Canada. 
Ontario & Minnesota Power: 
Co., Fort Frances, Ont. ...... . 22,328,033 . 21,233,520, 1,094,513 
Canadian Niagara Power Co.. 
Niagara Falls Ont. ............ 336,762,830 .325,70.842, 10,986,988 
Electrical Development Co., | 
Niagara Falls, Ont............. 210,807,408 . 55,034,200 | 155,713.208 
Ontario Power Co., Niagara | 
Falls, Ont. nieve eas 539,237,558 254,286,580 284,950,978 
Maine & New Brunswick Elec- 
tric Power Co., Aroostook 
Falls N.B. -uuciécpseosae 2,434,516 2,371,446 63.070 
British Columbia Electric Rail- 
way Co., Vancouver, B.C....| 121,071,571 282,383 | 120,789,188 
Western Canada Power Co., | 
Vancouver, B.C. ............... | 21.461,255 | 3.259.693 | 18.191.562 
— SS 
Total: zeessen die 1.254,103,171 (662,243,664 | 591,849,507 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. A. Maior contributes an article on “ The Use of High-fre- 
quency Alternating Currents in Telegraphy, Telephony and for 
Power Transmission " (p. 734). 

We publish the first part of an article describing the electrical 
equipment of the Lótschberg Railway (p. 729). 

An abstract of an article by Mr. E, Reisz on '* A New Method of 
Magnifying Electric Currents " is given on p. 726. 

In our correspondence columns Mr. E. Raymond. Barker gives 
some interesting records of radio signals obtained by means of an 
Orling relay (p. 743). 

Prof. R. Arnó, in an article on “ Tariffs Dependent on Power 
Factor" (p. 731), gives the basis of his method for taking power 
factor into account. ! 

We publish a paper “On a Variable Condenser with A Square 
Law," by Mr. W. Duddell, F.R.S. (p. 740). 

Companies’ Meetings and Reports.— Meetings of the East. London 
Railway Co. and Scarborough South Cliff Tramway Co. are reported. 
and the directors’ reports of the Mersey Railway Co., Smithfield 
Markets Electric Supply Co. and Yorkshire Electric Power Co. are 
abstracted (pp. 755 and 758). 


APPOINTMENTS VACANT AND FILLED. 


The Senate of the University of London invite applications for 
the University chair of civil and mechanical engineering tenable at 
University College. Salary £1,000, Applications by Feb. HM. 
Particulars from the Academic Registrar, South Kensington, S.W. 


Liverpool Education Committee invite applications for the post of 
principal of the Central Municipal Technical School. Commencing 
salary £500. Applications to the Town Clerk by Feb. 27. 


Applications are invited for the post of chief assistant lectut 
the engineering department of Swansea Technical College. Candi- 
dates must be University graduates in engineering OF hold PE 
equivalent qualification. Salary £150 to £200 per annum. c 
ticulars from the secretary. Mr. W. James, to whom applications ar 
to be sent by Feb. 12. See also an advertisement. 

A first-class transformer designing engineer is wanted E 
Allmánna Svenska Electric Co., Vásterüs, Sweden. Sce advertisement. 

An electrical fitter is required for Government water works on in 
Gold Coast. Salary £300, rising to £350 by annual increments abire 
Applications to Messrs. Hunter. Duff & Middleton. consulting engl 
neers, 17. Victoria-street. Westminster. S.W. 


rer in 


, Noeteet, See 
Armature winders are wanted in the Manchester district. ' 


| advertisement. 
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Mr. Hugh Roger has Leen appointed resident engineer at the 
Bo'ness electricity works of tke Naticnal Electric Construction Co., 
in succession to Mr. James L. Winter. recently appointed to Mussel- 
burgh.. 

Mr. James Dawson. electrical engineer. who has heen in charge of 
the electric lighting department of Messrs. John Blaikie & Nons for 
the past 16 years. has been appointed electrical engineer to the Duke 
of Richmond and Gordon at Gordon Castle, Fochabers, N. B. 


Mr. T. A. Taylor. mains superintendent at Hammersmith. has 
heen appointed to a similar position at Sunderland. 


INSTITUTIONS AND SOCIETIES. 


Manchester Section of the Institution of Electrical Ergireets.— 1 ke 
thirteenth annual dinner of this section will be held at the Midland 
Hotel. Manchester, on Friday. Feb. 27th, 1914, at 7 for 7:15 p.m. 


Royal Institution. —A general meeting of the Royal Institution 
was held last Monday, the Duke of Northumberland, K.G., President, 
being in the chair. The Right Hon. Lord Avebury, Mr. H. A. 
Humphrey. Dr. Gerald Moody and Mr. A. Ross were elected members. 
The special thanks of the members were returned to Lady Huggins 
for her present of a portrait of the late Sir William Huggins, and to 
Mr. Bence Jones for his present of three boxes containing some relics 


of Faraday. 


Society of Engineers.— At a meeting of the society on Monday last 
the following premiums, among others, were presented: The Presi- 
dent’s gold medal to Dr. E. K. Rideal for his Paper on “ The Corro- 
sion and Rusting of Iron " ; and a society's premium, value £3. 3s.. 
to Mr. W. Y. Lewis for his Paper on The Tram v.. Bus Controversy." 


Birmingham and District Electric Club.—The fifth annual dinner 
of this club will be held at the Swan Hotel. New-street, Birmingham. 
on Saturday, Feb. 21, 1914. The chair will be taken at 6:30 p.m. 
by the president. Mr. W. Y. Anderson. 


Institute of Chemistry.—The first of two lectures on '* Explosives "' 
will be given by Mr. W. Macnab, at King's College. Strand. London. 


Meldola, F.R.S., will oceupy the chair. 

The Iron and Steel Institute.—The annual meeting of this Institu- 
tion willbe held at the Institution of Civil Engineers, Great George- 
street, Westminster, on Thursday and Friday, May 7 and 8, 1914. 
The Bessemer Gold Medal will be awarded to Mr. Edward Rilev, 
F.CS. The autumn meeting will be held at Paris, on September 
18-23, 1914, by the kind invitation of the Comité des Forges de 
France. 

International Electrotechnical Commission.— The report on inter- 
national symbols for use in electrotechnics has been recently pub- 
lished by this commission. It consists of a certain number of rules and 
principles relating to the use of electrotechnical symbols generally. 
together with a list of some 36 symbols. A number of signs for the 
names of units and a few mathematical rules and symbols. com- 
monly employed by electricians, are also included. It is also in- 
teresting to note that at San Francisco in 1915 the International 
Electrical Congress is to be asked to adopt the term ** Siemens ` for 
the unit of conductance. It is confidently expected that the symbols 
now recommended by the I.E.C. will be found to be generally accep- 
table and it is hoped that they will be widely adopted by professors 
in their lectures. by authors of technical works and, in fact. by all 
students of electrotechnics, The price is 2s. Id. post free. 


International Electrical Congress, San Francisco.— The following 
honorary members have been appointed by Mr. C. O. Mailloux, 
President of the American Institute of Electrical Engineers, as an 
organising committee in France for the International Electrical 
Congress at San Francis-o next year: R. de Baillehache, A. Blondel, 
J. Blondin, Paul Boucherot, E. Brylinski, Prof. Paul Janet, Frederic 
Laporte, M. Latour, Maurice Leblane, N. Mazen, R. V. Picou. 
Général H. Sebert, and Mr. A. S. Garfield, local honorary secretary 
of the American Institute for France. 


EDUCATIONAL NOTICE. 


University of Liverpool.—In the faculty of engincering there are 
courses of instruction in mechanical. electrical and civil engineering. 
naval architecture, chemistry, physics. mathematics. &c. Further 
particulars of the courses may be obtained from the registrar. Mr. 
Edward Carey. 


University College, Nottingham.—A scientific exhibition will be 
held at this College on Saturday. Feb. 21st. from 3 p.m. to 10 p.m. 
The various departments in the College will be open for the inspection 
of visitors. and there will also be several other exhibits and entertain- 
ments. for which a small charge will be made. The proceeds are to 
Ee divided amongst certain students’ clubs and societies. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Feb. 6th (to day). 
GREENOCK ELECTRICAL SOCIETY. 

7:45 pam. Meeting at the Temperance Institute, West Stewart-street, 
Greenock. Papers on “ Cinematograph Supplies," by Mr. W. 
B. Smith, and © Faults in House Wiring." by Mr. W. McGibbon. 

SCOTTISH STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

$ p.m. Meeting at the Royal Technical College, Glasgow. Paperon 

“ Wireless Telegraphy," by Mr. D. J. MacKellar. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 

$ p.m. Meeting at Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Papers on * Pumping Plant at 
Tilmanstone Colliery, Dover,” by Mr. H. J. Wroe; and on 
'" Electric Safety Lamps," by Mr. F. J. Turquand. 

MONDAY, Feb. 9th. 
INSTITUTION OF PcsT OFFICE ELECTRICAL ENGINEERS. 

6 p.m. Mecting at the Institution of Electrical Engineers, Victoria 
Embenkment, London, W.C. Paper on * A Modern P.O. Wire- 
less Station” by Mr. F. Addey. 

NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS: 

7:30 pm. Meeting at Armstrong College of Science, Newcastle, 
Paper on “ Suggested Methods of Improving the Telephone 
Service," by Mr. W. Aitken, 

GRADUATES SECTION OF THE INSTITUTION OF MECHANICAL ENGINEERS. 

Spm, Mecting at Stovev's Gate, St. James's Park, Westminster, 

S.W. Lecture on Breakdowns of Stationary Engines," by Mr. 
M. Longridge. 

TUESDAY, Feb. 10th. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the University. Manchester. Paper on ** The 
Cascade Induction Motor.” by Mr. L. J. Hunt. 

DERBY SOCIETY OF ENGINEERS. 

7:15 pm. Meeting at the Victoria Hall, St. Peter's Churchyard, 
Derby. Paper on “ Experiments. in Wireless. Telegraphy,” 
by Messrs. S, G. Taylor and A. T. Lee. 

WEDNESDAY, Feb. 11th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
£15 pm. Meeting at the Philosophical Hall, Leeds. Paper on 
" The Cascade Induction Motor," by Mi. L. J. Hunt. 


BIRMINGYAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
(230 pm. Mecting at the University, Edmund-street, Birmingham. 
Paperon Some Railway Conditions Governing Electrification.” 
by Mr. Reger T. Smith. 
THURSDAY, Feb. 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at the Victoria Embankment, London, W.C. Paper 
on " Some Railway Conditions Governing Electrification,” by 
Mr. Roger T. Smith. 
FRIDAY, Feb. 13th. 


PuysicAL Society oF Loxpox. 

8 p.m. Annual General Meeting at the Imperial College of Science, 
Imperial Institute.road, South Kensington, London, S.W. 
Papers on “ The Moving Coil Ballistic Galvanometer," by Mr. 
R. Ll. Jones; “ Vibration Galvanometers of Low Effective 
Resistance," by Mr. A. Campbell; and * Vacuum-tight Lead- 
seals for Sealing-in Wires in Vitreous Silica and other Glasses,” 
hy Dr. H. J. 5. Sand. 

Rovar INSTITUTION. 

9 p.m. Meeting at Albemarle-street, Piccadilly, London, W. Dis- 

course on " Production of Neon and Helium by Electric Dis- 

charge," by Prof. J. Norman Collie, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Lear. 


The following orders have been issued for the current week :— 
Monday, February 9th, A Company. Technical Instruction, 7 to 10 p.m. 
Tuesday, February 10th, B Company.— Technical Instruction, 7 to 10. p.m. 
Wednesday. February Lth, Recruits only —1nfantry Drill and Technical 


Instruction, 7 to 10 p.m. Rating Examinations are he'd every 


Wednesday from 6:30 p.m. 
Thursday, February 12th, C Company.— Technical Instruction, 7 to 10 
p.m. l "M 
Friday, February 13th, D Company.— Technical Instruction, 7 to 9:50 
pm. Special Instruction on Crossley Engine, 7 to 8 p.m. 
Saturday. February HHth.— Headquarters will he opened for regimen tal 
business from 10 a.m. till 12 noon. 
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A NEW METHOD OF MAGNIFYING ELECTRIC 
CURRENTS.* 


bY E. REISZ. 


The problem of the magnification of rapidly occurring current 
variations has occupied the attention of physicists and technicians 
for several decades, and vet all the proposed ways of solving the 
problem have invariably failed, because thc movements produced by 
the current impulses could not, by reason of the inertia, simultane- 
ously follow these impulses, and further gave rifa to resonance effects 
which had the result of rendering it impossible to reproduce the 
current waves in a proportional manner. Thus, in the case of resist- 
ance changes of conductors, the heat capacity of the conductor was 
a source of disturbance. With the arc, which represented a further 
step towards the solution, many attempts have been made to in- 
crease the dep nde:ice of the electrode P.D. upon the current strength; 
but with such arrangements it was still impossible to maintain con- 
stant for any length of time the arc in the unstable condition, and for 
this reason the attempts in this direction were abandoned. 

It was not possible to make use of currents in rareficd gases for 
relaying purposes, owing to the somewhat high voltages required, 
and because the influencing of the current intensity, whether by 
magnetic or electrostatic deflection of the cathode rays, requires 
more considerable amounts of energy. Only after the discovery by 
Prof. Wehnelt, that strongly heated metallic oxides are able to emit 
electrons (cathode rays) at voltages as low as fractions of a volt, was 
it possible to anticipate any success in experiments on the influencing 
of the discharge current by the primary current. It was a happy 
idea on the part of R. von Lieben to utilise the cathode rays emanat- 
ing from an oxide-coated cathode as a gas relay. The arrangement 
employed by him is described in his German patent 
specification (No. 179,807), and consists, as is known, 
of a Faraday cylinder surrounded by an outer 
cylinder, both placed inside the discharge tube and 
having a small opening directed towards the oxide 
cathode. The beam of rays is deflected in the well- 
known manner and the current variations produced 
in the discharge circuit, being dependent upon a 
greater or less amount of the cathode-ray beim 
entering the inner cylinder, can be made to act on 
the apparatus (telephone, &c.) either directly or 
through a transformer. 

With this gas relay it was actually possible so to 
intensify alternating currents, of such feeble intensity 
that they could not be heard with a sensitive tele- 
phone receiver, that distinct sound. transmission 
was readered possible, but no measurements appear 
to have beer made to determine precisely what 
magnification was obtained. 

In spite of the advantages which von Licben's 
apparatus presented, among which the foremost 
is that it can be used for the highest fre jucacies 


without practically any lagging of the current behind the primary 


field variations, the cathode-ray relay remained a device of physical 
interest only, since it was impossible to make it into a commercial 
piece of apparatus owing to the difticulty of producing the concave 
cathode and of maintaining constant the degree of exhaustion. 
These considerations induced von Lieten and the author to make 
ure of a different principle in the construction of a relay. 

The experiments now to be described were carried out in Vienna 
under the author s direction. 

Consider the case of an exhausted tube (Fig. 1) provided with a 
metallic grid H, hereinafter termed the auxiliary electrode. This 
electrode behaves like a Faraday net so far as the electrostatic lines 
of force proceeding from the anode are concerned ; that is, the lines 
of force will penetrate for the greater part into the metal surfaces of 
the auxiliary electrode, and only few lines will procced to the cathode 
thrcugh theapertures in the electrode grid. These stray lines will be 
the closer together tke more nearly the potential of the auxiliary 
electrode approximates to that of the anode, and the greater the 
ionisation of the gas in the apertures of the grid. 

«ince this ionisation increases with increasing density of the stray 
field and in this way the scattering is still further augmented, a small 
alteration of the voltage at the auxiliary electrode will produce great 
variations of the discharge current (see Fig. 2). This marked. de- 

endence of the vo]tage at the auxiliary electrode upon the values 
of the discharge current through the gas has led to the construction 
of a gas relay which, by reason of its simplicity and great sensitive- 
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* Abbreviated translation of a Paper read befo e the Elektrotech- 
nischer Verein and published in the " E'ektrotechnische Zeitschrift." 


ness, far surpasses all earlier arrange nents. The principle made use 
of in this relay is as follows :— f 

The current variations of the primary currents are superposed 
upon the voltage of the auxiliary electrode either directly or induc- 
tively, the auxiliary electrode voltage having been previously set at 
the most sensitive value for the anode current (C, of Fig. 2). The 
magnetic deflection of the electrons is here entirely dispensed with; 
this results advantageously in several ways. Thus, first of all,%the 
preparation of a concave focus cathode is no longer necessary. since 
the relay effect is independent of the direction of the electrons; 
further, the gas pressure in the discharge space can be much higher, 
since the absorbing action of the gas molecules for the electrons 
augments the number of ions, and in that way the sensibility of the 
arrangement. 


& Volt 


` Increase in Voltage Drop tn Anode Circuit. 


a and 
Voltage Variation in Network. 


Fia. 2. 


The relay built on the new principle is shown diagrammatically i 
Fig. 3. Here G is the evacuated glass vessel, in which are arrange 
the three electrodes (cathode K, auxiliary electrode H and anode A). 
The auxiliary clectrode extends across the whole cross-section of the 
tube, and allows of the passage, through the small apertures, of the 
current between the main clestrodes, which are themselves connect 
to the direct-current source B. The Wehnelt cathode K consists of 
a platinum strip wound in a zig-zag form upon a glass support. 
strip being coated with a thin layer of barium and calcium oxices. 
This cathode is brought to a bright red heat (about 1.000 C.) by 
means of a battery b of 30 volts. The adjustment of the auxiliary 
electrode voltage is effete by means of the sliding contact c of the 
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The primary 
he auxiliary 
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secondary 


regulating resistance R,, connected to the battery b. 
currents act inductively, through the transformer T, on t 
electrode current circuit. The secondary currents, t 
currents intensified by the relay, are taken from the in 
winding of the transformer T,. The insertion of this EM 
the main current circuit is not actually necessary and is only s 
purpose of keeping the high working pressure of 200 to dik inde 
away from the apparatus which is to be switched in. The ieee 
W in this circuit is for the purpose of preventing a too great mt i 
in the gas (discharge) current, and for the intensitied alterna 
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ae 
currents is bridged by means of a condenser of suitable size. The 
strength of the anode current is also determined by the height of the 
dark space above the grid electrode. As the upper glow-light de- 
creases tthe height of the dark space simultaneously increases. — If 
nowa battery in series with a microphone be inserted in the primary 
circuit of T, and the microphone be spoken into, it is possible to 
recognise the oscillations of the anode current. set up in rhythm with 
the spoken words. by means of the flickering of the glow-light and 
the alteration of the cathode dark space. 

So far as the number of free ions in the apertures of the grid 

‘electrode is concerned, the P.D. of the heating battery b is of in- 
fluence. This batterv creates at the cathode a gas discharge in 
parallel with the heating current, so that the number of ions in the 
lower part of the tube and in the aperture: of the grid becomes a 
function of this P.D. The strength of the anode current is, therefore, 
dependent. disregarding the question of gas pressure and the dimen- 
sions of the electrodes, upon the values of the electric pressures: (1) 
the P.D. e of the heating battery: (2) the P.D. e, between the 
negative pole of the cathode and the auxiliary electrode: (3) the 
P.D. hetween cathode and anode. 
e By varying these three quantities the maximum sensibility for a 
primary current energy can be determined. From Fig. 4 the depend- 
ence of the magnitication produced by the relay upon the value of 
the heating voitage can be seen. 

In all the previous considerations a quite definite gas pressure in 
the discharge space has been assumed. Something may now be said 
regarding the dependence of the anipiitication factor of the relay 
upon the gas pressure. It is known that with increasing gas pres- 
sure the ionisation, that is, the splitting-up of gas molecules into 
positive and negative ions, increases because in this way the proba- 
bility of the coili-ion of the electrons with the gas molecules becomes 
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Cathode Voitage. 
Fic. 4. 
4 
greater. The ionisation in the apertures of the auxiliary electrode’ 
required in order that maximum sensibility of the relay be attained, 
therefore needs at higher pressures smaller.values of the heating and 
auxiliary electrode voltages respectively. The amplification factor 
could be made very great by increasing the gas pressure. were it not 
that the adjustment of the relay would at the same time become 
more unstable. The gradient of the curve in Fig. 4 in such case 
becomes so steep that the correct adjustment of the voltage at the 
auxiliary electrode becomes a practical impossibility. There is thus 
also an optimum value for the gas pressure. No attempt has been 
made to maintain the gas pressure constant by means of one of the 
many known regenerative processes, because a much simpler means 
for securing a uniform discharge in the tube can be found. It is 
known from earlier work that mercury vapour lowers the discharge 
potential, for which reason, in experiments on discharges through 
gases these vapours are removed by means of absorbent substances 
such as sulphur. zine, &c. It appeared of importance, therefore, 
to determine how great is the influence of mereury vapour upon the 
discharge in the case where the latter is set up bya Welinelt cathode. 
The result of this investigation ix as follows :— 

The discharge potential is very greatly reduced when mercury 
vapour is emploved. because the current conduction 15 carried out 
mainly by the vapour, and the ionisation voltage of the vapour i5 less 
than that of the gas. The dependence of the anode current upon the 
auxiliary electrode voltage also becomes more pronounced since 
smaller values of the voltage e, are required to produce the altera- 
tions of ionisation in the grid apertures. It was therefore decided 
that’ the gas discharge should be replaced by a vapour discharge. 
Constancy of the vapour pressure in such a discharge tube ts secured 


a 
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by introducing mercury into space surrounding the discharging 
electrode and actually at the coolest part of the latter. The vapour 
pressure is in this case dependent on the external temperature ; at 
207C. the vapour pressure is 0-001 mm. The arrangement differs 
from those of Hewitt and Weintraub mainly in the fact that the 
conduction of the current is carried out, not only by the vapour but 
also partly by the gas there present, ind that the cathode fall is not 
reduced by the mercury vapour at the mercury cathode by, means 
of the arc, but by means of glowing oxide cathodes. It is therefore 
unnecessary to employ high current densities at the cathode such 
ax are required to maintain in operation a mercury vapour lamp with 
this form of discharge; for pressures of quite small order of mag- 
nitude suftice to produce a uniform discharge. If the gas pressure 
in the tube is smaller than 0-01 mm. the discharge can be completely 
quenched if even the slight cooling due to the evaporation of water 
ix made to act on the mercury. The occlusion of the gas molecules 
i> so small, owing to the mercury vapour taking over the main part 
of the conduction, that a “ life" of 1,000 hours can be attained ; 
some of the discharge tubes, however, have had a life of over 3,600 
hours. The constancy of the gas pressure greatly assists in securing 
uniformity of the discharge. and for this reason no re-adjustment of 
the relay is required. In the practical form of apparatus, however, 
pure mercury is not employed, but an amalgam of lower vapour 
pressure, as it was found that the vapour pressure of mercury at 
temperatures above 20°C. increased greatly and led to heavy current 
densities at the cathode, such as could easily cause fusion of the 
platinum strip. 

The actual form of the relay adopted by the A.E.G. Company is 
shown in Fig. 5. Here G is a glass vessel, A the anode (formed of a 


spiral of 2 mm. aluminium wire) and 


H the grid electrode. This latter is o 
also of aluminium and has apertures © © 
of 31 mm. diameter uniformly distribu- Q 


ted over the whole surface of the elec- 
trode. The cathode consists of a plati- 
num srtip about 1 metre in length, | 
mm. wide and 0-02 in. thickness, coated 
with a thin layer of calcium and barium 
oxides. The electrical contacts are 
made by means of a non-interchange- 
able bayonet joint at the base of the 
“lamp.” For operating the lamp two 
sources of direct current, at 30 volts and 
220 volts respectively, are required. 
The 30-volt working pressure must be 
constant because upon it depends the 
uniform discharge of the lamp. The 
use of dynamo current for this pur- 
pose is inadmissible as the pressure 
fluctuations and pulsations from the 
commutator would seriously interfere 
with the working. The anode circuit, 
on the other hand, can be connected 
to supply mains fed by dynamo mac- 
hines, provided the current fluctuations 
ari-ing from the commutator are dam- 
ped out bv means of a choke coil and 
condenser. The whole of the auxiliary 
apparatus, including fuses, regulating 
rexistance, condenser, transformer, &c., 
is built into a case provided with a 


lamp-holder contact, into which the 
relay lamp fits. The adjustment of the grid electrode voltage 


is effected by means of a sliding resistance controlled by a rotatable 
handle. 

In order to measure the amplification of the relay the following 
arrangement was emploved (see Fig. 6). An alternating-current 
source a is connected, through a resistance combination and four- 
pole switch, to a sensitive telephone when the switch is in the position 
shown by the fulllines. When in the position indicated by the dotted 
lines the generator is connected through B} to the relay. The inten- 
sitied currents are then damped by means of a second resistance 
combination, each such resistance combination being made up out 
of units. Kach unit gives a damping exponent of 0-1, that is, the 
current amplitudes before and after this unit are in the ratio 1/e—*! 
If now the currents strengthened by the relay are damped by the 
resistance combination 3/, to such a degree that the sound in the 
telephone is the same in both positions of the switch, the damping 
exponent of pl, gives the amplification factor of the relay. For 
alternating currents of frequencies from 2.000 to 8,000 the value 
1/e—3 is obtained; that is, the relay magnifies the current ampli- 
tudes to 33 times their original value. This maguitication is, within 
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wide limits, independent of the amplitudes of the primary currents— 
in other words, the value 1/e—3* remains valid also for large damping 
values of Bl,. Experiments have shown that currents sent by an 
ordinary telephone apparatus along a line of damping 8/— 10 are 
capable of being strengthened by the relay. The sensibility of the 
arrangement is thus much greater than that of the telephone, which 
hitherto has been accounted the most sensitive alternating-current 
indicator. 

In order to increase the relay effect several relays can be employed, 
the intensified current of the one relay being allowed to affect the 
auxiliary electrode of the second relay. This arrangement, which 
can te called “ cascade connection," is shown in Fig. 7. Using this 


Fic. 6. 


mode of joining up, with four relays it has been possible to attain the 
amplification factor of 20,000. The reproduction of the shape of the 
curves is effected, even at this great magnification, with such accuracy 


that no distortion of speech can be observed. 


The relay can usefully be employed in all those branches of technics 
where it is a question of detecting very weak arriving signals. 
pulsations or alternating currents, and therefore especially for tel : 
graphy and telephony, either with wires or wireless. The chief 
advantages of the relay are insensibility to mechanical vibration, 
high sensitiveness and almost complete absence of lag; the wave- 
form of the current to be amplified being accurately reproduced. 
The connections and special arrangements for the different appli- 
cations will now be discussed, ,' — — 
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The method of construction shown in Fig. 5, of which the scheme 
of internal connections can be gathered from Fig. 3, can be used as 
intensifier for any sort of electrical transmission of news. The 
windings of the coupling coils T, and T, have to be suited to the 
characteristies of the lines with wbich they are for the time being 
connected. In conjuaction with the Poulsen telegraphone this 
arrangement has also a wide field of application, A selenium cell 
can also ke used with the relay, the cell being inserted between the 
anode and the auxiliary electrode. In such a case the inductive 
action on the auxiliary electrode. circuit must be dispensed with, 
because a continuous illumination of the cell must also be capable of 
bein: reproduced. The effect of the reduction of resistance of the 


cell as a result of exposure to light is to increase the voltage at the 
auxiliary electrode, and, consequently, the anode current. Perhaps 
this arrangement it will be found possible to increase the speed of 
transmission of pictures very considerably. ? 
If the relay is employed for the purpose of improving the loudness 
of speech between two distant places the relay is not set up at the 
subscribers’ station but at the exchange. The scheme of connections 
shown in Fig. 3 cannot be used if the connection with the telephone 
lines be made at the exchange, because the currents would only be 
passed on strengthened in one direction ; in the other direction there 
is practically no transmission. The installation of a second relay 
and the connecting up of the subscribers with two double conductors 
is not possible on practical grounds. It is therefore necessary to devise 
special connection schemes by means of which duplex telephony 
on a single pair conductor is rendered possible. In the United states, 
where much time has been devoted to the improvement of telephonic 
communication, and where practical experiments with mechanical 
relays have been made on specially long lines, duplex connec- 
tions are used, the principle being as follows: The relay is installed 
at the exchange which is situated about midway between the two 
subscribers stations. The speech currents act inductively on the 
primary circuit of the relay ; the secondary current is led to two 
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em 
circuits, one of those being connected either directly or inductively 
with one line wire. By dividing the current it is secured that t id 
secondary current exerts no inductive influence on the primary 
circuit. (In these duplex connections the primary and secondary 
circuits must not be connected together either directly or inductively, 
because a lasting oscillation would otherwise be set up in both cir 
cuits, and this would make sound transmission impossible. 
A simple duplex connection is shown in Fig. 8. The line 
wires F and F, are connected in series with the windings t'i and ts 
or ws and ic, respectively. The primary circuit of the relay 15 C'S 
through the winding w, the secondary through w,. If. now. speec 
be transmitted over the line wire F,, the speech currents act m ue: 
tively. through the winding v, upon the primary circuit of the relay. 
The divided secondary currents now flow into the line wires ; the 
speech currents are propagated over F,, and are reflected over *- 
If the resistances of the two lines are equal, no mutual inductive 
effect of the relay current circuits is possible. If the lines on bot 
sides of the relay are sufficiently long, that is. if their damp!ng ex- 
ponents exceeds unity, the resistances of the lines added further on 
need not be of the same value. For this reason, even the apparent 
resistance of the subscribers’ apparatus is, in the case of long lines, 
without influence on the working of the relay. i 
It is not intended in the present Paper to describe all the differen 
connection schemes which ean be successfully employed to make use 
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of aerial lines, which latter show greater differences in their charac- | munes, together with a subsidy from the Swiss Federal Government, 
teristics. The author is reserving the full discussion of those ques- | have combined to bring about this result. The new line establishes 
tions for a later communication. à direet connection between Paris and Milan, via Berne, which is 
With an improved duplex connection it has been found possible much shorter than the original routes via Lausanne-Simplon or 
to achieve good sound transmission over natural conductors, — Lucerne-St. Gothard, and at the same time forms a direct connection 
even if these possessed different characteristics. The amplification between Berne and the Bernese Oberland. 
produced by the insertion of a relay corresponds to a reduction of the 
damping exponent 3/ by 2 to 2-4. The intelligibility over an over- 
head line 2.000 km. long. of 4-5 mm. diameter wire, is, with the relay | 
inserted, equal to that over a 1,000 km. line without relay. If 
several relays are inserted in the line at suitable distances apart, | 
transmission ranges can be attained which are far bevond the limits 
possible up to the present time. On shorter lines an important | 
saving in conductor material can be effected by the insertion of a | 
| 


relay. 

In the case of underground lines the conditions are also favourable. 
In recent times the conductors are being placed underground, not 
only in the city districts but also for the inter-urban junctions ; the 
"'alues of the damping may not in this case exceed 0-005 where lines 


500 km. in length are concerned. The cost of such a cable having 


this small damping is naturally somewhat high 
the relav with underground cables, the latter having an 3N 


A combination of 


increased self-induction on acconnt of the distortion, would appear 
to render it possible to lay a!l telephone conductors underground 
For wireless telegraphy the relay is also of great importance. By 
amplifving the high-frequency and detector currents in the receiving 
apparatus important advantages are secured. Independently of 
this extensive field of application in the electrical transmission of 
intelligence the relay can also be advantageously employed in many 
instances for measurement purposes. 
In all its fields of application the relay lamp is capable of solving 
problems of far-reaching importance, and in this way will ensure the 
/ 
The European patents on the relay have been taken over by a | 
syndicate consisting of the Allgemeine Elektricitüts Gesellschaft, the 
Siemens and Halske A.G.. the Felten and Guilleaume-Carlswerk A.G. 
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THE LOTSCHBERG RAILWAY.* 


Fic. 1.—SkETCH Map SHOWING ROUTE OF TALE LOTSCHBERG RAILWAY. 
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Summary.--A description is given of the locomotives and the electrical 
equipment of the new Létschberg railway. This line —-which commenced FN TEE : : 
working in duly, 1913—has been constructed for working on the single- Of the many suggestions made from time to time, the proposal 
phase system. and is of international importance. At the end. of the | for a line through the Lótschberg to link up the Simplon was finally 
sbticle wuürline vesdlts-ate- uivens accepted as the best, both technically and financially, and it was 
| ——.—— | decided to carry out the scheme submitted by the consulting engi- 

With the opening of the Frutigen-Briez line of the Litschberg | neer, Herr L. Thormann, by which the line was to be worked elec- 
railway on June 28, 1913, an undertaking of great international | trically. 
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Fic. 2.—DovBLE Loor iv LINE at MirrEtLuorz- BLAUsEE. 
ámportance was completed. | On July 27. 1906. the “ Berner Alpenbahn Gesellschaft Bern- 
on the;part of a number of eminent experts anc Létschberg-Simplon ” was formed, and acquired the Spiez—Frutigen 
cial assistance from the Canton of Berne and its interested com- | line, which had been working since 1901. The latter has been elec- 
7 tritied, and serves as the first part of the connection with the Simplon. 


* Abstract of articles in the ©“ Electrotechnische Zeitschrift.” 


Several vears of indefatigable activity 
l considerable finan- 
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Work on the Lótschberg Tunnel was begun on October 15, 1906. 
Unexpected difficulties were met with during boring operations in the 
Gasteren Valley, where layers of glacial rubble dissolved the hitherto 
solid limestone and caused a fall which compelled the constructors 
to abandon the projected course, thereby leading to an increase ot 80) 
metres in the length of the tunnel. 
was completed, and the heaviest part of the constructional work was 
at an end. The following two years were taken in building the line. 

The Létechberg tunnel is 14-6 km. long, and is intended for double 
track. Fig. I shows the line connecting Berne with the Simplon, 
whilst Fig. 2 shows the large double loop which had to be made 
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On March 31, 1911. the boring 


Létscnber$ Tunnel 


on the Spiez-Frutigen line was ordered from the Maschinen-- 


fabrik Oerlikon in 1908.* Experimental locomotives were also 
supplied by other firms. The Oerlikon locomotive apparently 
proved the best, and after the trials 
satisfaction. — In consequence, in 1911. the company ordered 13 
additional locomotives of the Oerlikon type. but cf larger capa- 
citv. The electric equipment of all these engines was made to 
Oerlikon design ; the work for six, however, was carried out by 
Messrs. Brown, Boveri & Co., to drawings supplied by the Maschinen- 
fabrik Oerlikon. 
Schweizerische Locomotiv uud Maschinenfabrik Winterthur. 
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Fie. 3.—PROFILE of Link FROM SPIEZ to BRIEG. 


between Frutigen and Kandersteg in order to overcoine a ditfere ace 
of elevation of 420 m. in a length of 13 km.. without exceeding the 
specified maximum gradient of 2-7 percent. Fig. 3is a prolile of the 
line from Spiez to Brieg. giving the elevations and gradients. 

The line runs from Frutigen through the Kander Valley to Kander- 
steg at the northern foot of the Bernese Alps. Here it enters the 
tunnel, which follows the Lotschen Pass, to come out again at 
Goppenstein, on the southern slope of the Bernese Alps. Et thea 
follows the Lötschen and Rhone valleys, along the mountain slope. 
as far as Brieg. the terminus of the Simplon liue. 


For over two vears the 2,090 gr, locomotive has beca in constant 
operation, and has proved that the single-phase system for main 
lines, and especially for heavy work in mountainous districts, pos 
sesses considerable advantages over other methods of traction; 
whilst the factor of safety in working is in no wav inferior to that of 
Continous current. With the new Oerlikon locomotives for the 
through tratie on the Berne Lorscehberg -Briez ronte, the problem of 
electric traction on main dines ean be regarded as soll and a new 
impetus given to the genera) ele strification of railways. 

The new Lote chberg laconiatives (Pigs. 4 and 5) are of the 2-10-2 


The track is standard gauge, and the rails are laid in lecgths of 
12 m., weighing 42 kg. per metre. On the main line, the overhead 
conductor for 15,000 volts at I5 eyeles is supported from a single 


catenary. 
5 TuE LOCOMOTIVES. 


On the recommendation of the consulting engineer, Herr L. 
Thormann, a 2.000 H.P. locomotive for experimental purposes 
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Fic. 4.—ViIEw or 2.500 i.p. OERLIKON LOCOMOTIVE. 


fvpe, with tive: couple Lond two running axles, They are cap- 
able of developing 2.500 Hop. at à speed of 50 kin; per hour on a l$ 
hours rating, and can haula tiain of 310 tons npa gradient of 27 
pez eent, The mastintun speed is 75 km. per hour. At starting 
the draw-bar pull ean be incre wed 39 per cent. 

* se THe Eng pacis. Vol LNL, p. 208, May 21, 1909 and Vol. 
LXIN., p. 488, June 28. 1912. 


continue to give: 


The mechanical parts were manufactured by the- 


Vd 


THE ELECTRICIAN, FEBRUARY 6, 1914. 
l reservoirs are connected by a pipe fitted with a valve, so that any 


The opening of the line to Brieg took place on July 15, 1913, and it 
was deemed unnecessary to run preliminary trials. The working has 
been continued uninterrupted, and has brought about a great increase 
in traffic. Some of the locomotives have covered 525 km. daily, 
corresponding to seven journeys over the mountain. 

The Mechanical Parts of the Locomotives.—The body is built on a 
longitudinal frame, each side of which consists of three rigidly con. 
nected parts—a strong centre part and two end parts. The body is 
divided into three compartments—namely, the machine room and the 
two driver's cabins. To facilitate dismantling the electric gear, the 
machine room is provided with removable covers at the top and 
sides. Doors are also fitted in the walls and in the partitions sepa- 
rating the machine room from the cabins. 

To attain perfect flexibility round curves, the middle driving axle 
has a side play of 25 mm. ; the two inside coupled axles have no 
play: whilst the two outside coupled axles have 10 mm. side play. 
and are connected with the corresponding running axles to bogies of 
the Krauss-Winterthur type, which can move sideways and are pro- 
vided with centering springs. The running axles have still more 
play, so that curves of 120 m. radius can be traversed with ease, 
despite the relatively great length of the locomotive. 

The arrangements of the springs exhibits many novelties. The 
middle axle has spiral springs, so that the counter axles can be re- 
moved without interfering with the springs. The flat springs of the 
coupled and running axles at each side and end of the locomotive are 
connected by an equalising arm. The hand brake in each cabin acts 
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on the nearest running and driving axles and on a brake block on the 
middle axle. The whole brake system is divided into two halves. 
each of which is provided with a brake cylinder. Owing to the 
gradients, the locomotives are equipped with both automatic 
Westinghouse and hand-regulated brakes. The whistle and sand 
sprinkler are also operated from the driver's cabins, the sand boxes 
being fixed at the back of the latter. Speed indicators of the Hasler 
type are also provided. 

Compressed air is used for operating the Westinghouse brake, the 
bow, the whistle and sand sprinklers, and also for a part of the safety 
apparatus, &c. For compressing the air, two compressors are used, 
which are automatically regulated by a common pressure regulator. 


The compressor supplying the brake reservoir is always that near | 


the driver's cabin in use, and when tho driver goes to the other cabin 


the cabin in service allows the air to pass into the brake system, and 
shuts it off from the other apparatus; while closing the brake valve 
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plied to the consumer is measured by the supply undertaking by 


(1. 


drop in pressure in the brake reservoir is equalised from the other 
reservoir, but not vice versi. Safety valves are also fitted, and. 


a hand pump for raising the bows at starting. 
(To be continued.) 
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TARIFFS DEPENDENT ON POWER FACTOR.* 


BY PROF. R. ARNO. 


Suninary.—An account is given of the system devised by the author 
by which the power factor of the load is taken into account. The load: 
that is measured in this system consists of two-thirds of the true power 
plus one-third of the apparent power. This iseffected by using meters 
of the usual type but slightly moditied. 

When Prof. Gisbert Kapp, the well-known electrician, described. 
before the Institution of Electrical Engineerst the vibrator which. 
bears his name a discussion ensuel upon the application of this 
vibrator for the purpose of phase correction. During this discussion 
it was acknowledged that the application of such apparatus would 
not make progress unless it was coupled with a tariff which would 
take into account in a simple manner the effect of the magnetising 
current, which gives rise to low power factor. Prof. Kapp on this 
occasion mentione] my rational method of tariffs, and [ would 
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here return my cordial thanks to Prof. Kapp for doing so. This 
method solves the question exactly; and has bee contirmed by re- 
sults in actual practice which justitied the grea interest taken in 
the method by the electroteshinieil world. — — | 

In what follows I shall state in a concise manner the fundamental 
principles on which my new method of tariffs is based, and shall 
describe the instruments that serve ty put it into force in industrial 
practice, With ordinary. alternate-current plant the energy. sup- 
me uis of ordinary Integrating meters of one kind or another. In 
other words, variations of power factor are negleered avd therefore it 


ois desirable that the undertaking should make good by some increase. 


in the cabin not in use opens the valve which connects the other | 


apparatus to the reservoir at this end. If one of the compressors is 


in the tariff the loss caused by the magnetising current required by 


various kinds of plant. [t is quite true, of course, that there is a 


the compressors and reservoirs are changed over. A twin valve in - phase difference of 99 dez. between the magnetising current and the 


supply pressure, and that such current is consequently wattless ; 
also that it is not actually doing work in the plant that is driven; 
but it is none the less true that such current is necessary to the con- 


sumer. On the other hand, this current cannot be considered as 


out of action, the couplings of the twin valve are removed, in which | being supplied free of cost because it increases the ranning loss by 


case the valve for the apparatus remains open at the end in service, | 
whilst the brakes can only be operated from this end. The two air , 


* Based on Papers read before the International Congress at Turin. 
t THe ELECTRIC AN, Vol. LXX L, p. S6, April 25th, 19173. 
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‘increasing the heating effect in the line and in all apparatus for the 
transformation and generation of energy ; moreover, greater excita- 
tion is required in the alternators to compensate for such effects and 
to overcome the inductive drop due to the resulting armature re- 


action. A greater plant capacity in the station is necessary on this 
account. By merely measuring the kilowatt hours this loss is dis- 


tributed over the various consumers, and is paid for by each, quite 
irrespective of the power factor of each consumer, Sucha system is 
entirely wrong. Many supply undertakings have thought of adopt- 
ing à system by which the cost of the magnetising current is 
taken into account by a proportionate increase in tariff, such in- 
creases being made so that the consumer with the higher average power 
factor receives the benefit. In other words, according to this method, 
the true power is measured on the supposition that with the plant 
under consideration the power factor is constant, and that it corres- 
ponds to the average power factor in a motor-driven installation. 
Such a method is evidently also wrong because the power factor 
is not constant; but the use of such a method is at least in the 
right direction, as it favours the consumer with the higher power 
factor as compared with one having plant which is defective in this 
respect. In ordinary practice, as a rule; an average tariff is deter- 
mined which will apply equally to any installation having a power 
factor above a certain accepted value, whilst for installations having 
a power factor less than this value the tariff is drawn up on a basis 
of kilovolt amperes multiplied by a certain factor which has been pre- 
viously determined. Such a system presents many inconveniences 
as it is necessary to keep a number of control instruments which 
add to the general cost. Moreover, it takes into account only the 
average value of the power factor, but not its variations due to the 
varving condition of the plant. Lastly. in such a method the measure- 
ment and tarification of electric energy are made indirectly by calcu- 
lations of the product of ampere-hours as given by a recording am- 
meter and the supply pressure which is considered constant, but this 
method is liable to do an injustice to the consumer if the pressure 
falls below the normal value, as the current in his plant then rises to 
a remarkable extent and thus increases the cost of energy supplied 
from the mains to any given plant. Ht, therefore, becomes an im- 
portant technical problem to establish a tariff in which power factor 
i* taken exactly into account. 

The real power which should alone be considered in the measure- 
ment of electrical energy is expressed as P,.= VI cos @ in which P, is 
the power, V. I the effective values of the pressure and current 
respectively and $ the phase angle between V and I. The apparent 
power P, is given by P,= VI. 

When one considers the greater capacity o£ the machinery and 
the greater heat losses throughout that result from the difference 
between the current I and the useful current Lcos. whilst the 
greater drop in the machinery and the increased cost in excitation 
depend upon current in quadrature, 1 sin e. it becomes evident that 
a rational system of taritication should be based on three terms— 
namely, upon the true power, Vl cos gs: a convenient fraction 1/n 
of the ditlerence VE— Vi cos @ -VL (1—cos 4) between apparent 
and true power; lastly. a fraction of VI sin 9 corresponding to the 
current in quadrature. In order to do this it is necessary to take 
account of the way in which the capital charges on the cost of the 
plant depend upon the three. terms Vl cose., Vl(1—cos$) and 
Vising. In practice it can be seen at once that the term VI sin e 
can be neglected. because the increased cost. of excitation. has a 
negligible effect upon the prime cost.* lt follows, therefore, that 
we must assume that L. which Twill call the complex load, takes 
the form 

Vi(I.—cos p) b+ (a I) cos 
L Vi cos f+ ‘Nise 
it n 


l nu-l l 
VE cos dim \ lx Pe P, 
n 


H Au 


n—] 

or L-- 

it 

It therefore follows that the complex load, which must be taken 
as a basis for the charge in a tariff applying to alternate-current 
installations, is represented by a certain fraction, 1/2, of the volt- 
amperes plus the fraction (4 — H)/4 of the corresponding watts. "The 
complex load evidently has a value between the apparent power P, 
and the real power P. and the value of the coefficient xv in this 
expression necessarily varies between one and infinity. If n =1 this 
expression is reduced to P,- VI. and if (-—intinity the expression 
becomes P, VE cos @ In methods based on the measurement. of 
voltamperes one assumes, as à contract cocfli cient; K a certain value 
Jess than 1 (for K - 1 gives the apparent power) and greater than the 


—— - 


———— 


* Such considerations show the errors made by those who aim at solv- 
ing the problem of tariffs for alternating-current plant by taking as a 
basis the measurement of the sum of the true power VI cos g and a given 
fraction of the other component, VI zin $. of the apparent. power, 
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mean power factor of an ordinary motor load calculated on the basis 
of the mean power factor of the plant. In ordinary technical 
practice one assumes that K is between 0-84 and 0-80 (the mein 
value being 0-82). To judge of the financial effect of the method by 
which supply authorities have established such a coefticient, it is 
necessary to give a practical definition of the mean power factor of 
an ordinary motor load. In ordinary industrial practice the power 
factor of such a load can vary between a maximum possible value 
of 0-95 and a minimum permissible value of 0-50. It may be 
assumed, therefore, that a mean value of cos ¢ is ds n 13. 


It should he observed that such a mean power factor corresponds to 
a phase displacement of about 45 deg., so that the state of things 
may be rationally defined by saving that the mean power factor fora 
motor load corresponds to conditions of running such that the watt- 
less or magnetic current is approximately equal to the energy 
current. 

Let us now consider more precisely the complex load corre- 
sponding to this mean value of cos ¢ We have the mean value of 
complex load— 


I -(n—1)c0s @, 14 (01—1)053. 


L, —VI EM ; 
n n 

l+(n—1)073 0-27 

whence, putting K = us t = ' 40-73, 
n n 
0-27 

or n= 

K--0-73 


L, —KVt. 


Thus the expression KVI, of which we have now studie the exact 
physical meaning, is precisely the mean complex load of a motor 
in which the tariff. is based on voltamperes, with a coeficient, 
K. whose mean value is 0:82. Without introducing any new 
coefficient or any new constant to which exception ean be taken, and 
which is not yet sanctioned in practice, it is only necessary to assume 
the mean value K = 0:82, which has already been adopted in industrial 
practice; and on the basis of such a value we can write L-u32VI. 


0-27 
mean value of n = TS 
0-82— 0-7; 


value of K «0:82, the limiting values of K(0-84 and 0-80) are taken. 
one would write L= (0-84 to 0-80)VI, the mean value of 


we have 


—3. When, instead of taking the mean 


0:27 0:27 


n= to =2-5to 3-9. 
0.81— 0-73 080—073 


- 


Now, in practice n is always greater than 2 and less than 4. Tt may 
also be said that this usually varies between 2-5 and 3:55, and that 
its mean value is 3. The variations and possible limits of ” have 
been studied very successfully under industrial conditions by Mr. 
Ettore Conti. It therefore follows from the use of coefficients m 
practice in such measurements and the drawing up of tariffs depen- 
dent on voltamperes, and also from the study of existing motor 
installations, that the values of n on which my methods are based are 
correct, and that any small variations in its value have no serious 
influence on my method of measurement, because these variation 
correspond with variations between 0-84 and about 0-81 of the me 
coefficient, which has already been determined and is in use in tariis 
which are dependent upon voltamperes. 

But the results of these deductions are to-day applied equally 
to all consumers without distinction, and though the financial result 
may be sufliciently exact for a supply undertaking this is not the 
case for the consumers, because a uniform cos g is assumed, whereas 
in general this varies to a marked extent. 

The mean contract coefficient K already. established has been 
arrived at on the assumption of voltamperes corresponding with à 
mean value of 0-82 for K and a mean value of 3 for n. Having 
regard to the fact that this value of n depends upon industrial 
practice, L will, therefore, use it in defining the complex load as 
given by the following formula :— | 


att 


Levy ^30? 


l 
3 ye 


2 D. 72 

gi got VI gets 
We can therefore say that the complex load is equal to the sum 
of two-thirds of the true power and one-third of the apparent powers 
or, better still, we can say that the complex load is represent 
by the sum of two-thirds of the watts and one-third of the volt- 
amperes, 

The new methods and instruments for industrial measurements 
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in this connection I have described in detail in communications to | 


the Associazione Elettrotecnica Italiana. The method can be 
applied to single-phase as well as three-phase installations. 

In applying the fundamental formula to the construction of 
industrial complex-load meters it is essential to distinguish 
between two great classes of plant—namely, lighting plant and 
power plant. In lighting installations the power factor is con- 
sidered to vary between I and 0-8, because in such plants it is 
assumed that not only are there incandescent lamps, but also 
reducing transformers for metal filament lamps, fans, small motors, 
medical instruments, heating apparatus, are lamps, and the 
usual inductive apparatus for household use. In power plant the 
power factor is supposed to vary between 0-92 and 0-5, which is 
found to be the case in ordinary industrial practice. Now, in con- 
sidering the case of single-phase plant, I have found that the com- 
plex load can be measured with sufficient exactness by means of 
either an ordinary electrodynamic or induction meter, the only 
condition being that the phase displacement y» of the shunt- coil 
flux, with respect to the P.D. at the ends of the shunt-coil circuit, 
is suitably modified. In the case of ordinary meters this phase 
displacement is, as is well known, respectively 0 deg. and 90 deg.. 
if one considers electrodynamie and induction instruments. Other- 
wise the values of y for meters measuring the complex load for 
the two case of light and power are as follows :— 


Light f Electrodynamic instruments y= 5 deg. 
(cos p= 1 to 0-80) V Inductive A y= 95 deg. 
Power f Electrodynamic instruments y= 14 deg. 

cos  — 0-02 to 0-5) V Inductive m y = 104 deg. 


Again. in the case of three-phase plants loaded asvmetrically, I have 


found that the complex load can be measured with sufficient 
exactness by two ordinary meters of the electrodynamic or induction 
tvpe. the only conditions being (1) that whilst the phase displace- 
ment y remains unchanged in one of the instruments, it can be 
moditied in the other, and varied from 0 deg. to 30 deg. in the case 
of the electrodyvnamie instruments, or pedueed from 90 deg. to 60 deg. 
in the induction instruments ; (2) that the instruments would be 
inserted in a three-phase system as m the ordinary. two-meter 
method, but with a lagging phase difference of 30 deg. in the case of 


the induction instruments. 

It ix also interesting to observe, as has been fully demonstrated 
with the phase displace ment already specitied, that for a value of 
n less than 3 (22-5) the maximum errors, which are always rela- 
tively small and are quite negligible in ordinary practice, are negative, 
whilst for values of n higher than 3 (n —3:5) the maximum errors are 
positive. Now, it is evident that when » is less than the mean value 
it refers to a plant of low efficiency, and any small errors arc in favour 
of the consumer. On the other hand, if n exceeds the mean value 
which corresponds to a relatively highly efficiency plant, it is not 
inequitable that the error should be in favour of the supply authority. 

With regard to the small errors made in determining the com- 
plex load, it may be said that they are only of the same order as 
those which arise in the usual measurements of electrical energy 
with induction meters. As a matter of fact, my new Instruments 
present better conditions than the ordinary meters from the point of 
view of error. Let us take for example the error trom phase dis- 
placement. and let us assume that the phase difference has been 
increased in each instrument by 1 and 2 per cent. respectively. In 
other words, in the case of induction meters the angle ẹ has been 
varied from 90 deg. to 91 deg. and 92 deg. respectively, and in the 
case of the complex load measurement the angle y would have 
been varied from 104 deg. to 105 deg. or 106 deg. respectively. 
Tables I. and IL. show the errors that may arise in these two cases 
with a power factor of 0-9 to 0-5 respectively. These tables show 
that when induction instruments are used the errors to which they 
are liable are greater in measuring the truc watts than in measuring 
the complex load. 

No far l have referred only to the case of motor installations, but 
it is now well to consider the case of lighting. From the following 
considerations it will be seen that in the case of lighting also the 
complex load is of particular importance. The ordinary meters 
used in the measurement of energy for lighting purposes at. present 
measure the quantity VI cos œ, which only in the case of cos f —1 
gives the voltamperes. With the meters used on my svstem the 
quantity measured is 2VI cos 9 12VI, which in the ease of cos $ —1 
(that for lighting) also gives voltamperes similarly to ordinary 
meters. Consequently, in the case of loads with unity power factor, 
it is immaterial whether ordinary meters or complex load meters 
are used. Until recently the power factor of lighting installations 
has not received any particular attention, as it could not well be 
taken into account. Thus ordinary meters have been uscd; but 
lighting installations now often include reducing transformers, arc 
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Table I.— atts. 
VI sin ($— V)-. VI cos idi (y —907)l. 
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lamps, fans and motors for houschold usa, so that the power factor 
has fallen. This fact cannot now be neglected. [t would not be 
worth while to take up complicated methods, but with my method 
the same meters ean be used, and can take into account by simple 
means these variations in power factor. Every meter will continue 
as hitherto to measure voltamperes for cos $-— 1, but the method 
will have the great advantage of providing asit were, a safety valve 
for the supply undertaking in regard to power factor: d 
It can be said that by means of this method one measures the total 
number of kilowatt-hours and obtains their true value, so that only 
one tariff is necessary. The measurement of energy supplied by 
alternating current becomes similar to measurements of energy 
supplicd by continuous current. The new measuring instruments 
are still effectively wattmeters and supply meters, and they present 
the only characteristic difference that the watts measured de pend on 
cos e, account being taken of. the power factor automatically. It 
may be mentioned that ordinary alternating current meters can be 
easily altered with small experse so as to be applicable to this new 
system of tariffs. In the case of electrodvnamie instruments, it is 
evidently sufficient to add a coil which may be easily made and con- 
structed. In the case of induction instruments the method can be 
applied by making simple alterations to existing parts, and such 
moditications do not cause any increase in the loss in the instruments. 
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THE USE OF HIGH-FREQUENCY ALTERNATING CUR- 
RENTS IN TELEGRAPHY, TELEPHONY AND FOR 
POWER TRANSMISSION. 


BY A. MAIOR. 


Siuimnurg.—The author discusses a number of fundamental formule 
connected with the propagation of high-frequency currents such as are 
used in telezraphy, telephony and for power transmission, Various 
arrangements which have been tried for double telephony are given with 
certain experimental results. 


The theory of the propagation of alternating currents shows 
that the attenuation of a simple pertedic current travelling 
along a conductor depends upon a quantity et called the 
attenuation constant. in such a wav that the amplitude of the 
wave decreases in the ratio 1/e* per mile of transmission, 
value of the attenuation constant is given by the equation 


my 
ne 


: 
Tirte .. 


a= (1) 
Herve ais a function of the frequency of the current and of the 
line constants R. Land € which are respectively the resistance, 
Inductance and capacity per mile of hine, The speed also, 
with which the wave Is transmitted, is expressed by W — P/p 
where, if a is the frequency, p=2an. Also fj is a function of 
the line constants and of p. the wave length constant; the 
wave length constant is given bv the equation 


—— -— —— —— 
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(2) 
"The velocity of the transmitted current is then 
2a 
c a8 6 we & 
p KC () 


From equations (1) and (3) we see that the different harmonic 
constituents of the complex wave form, which in our case mav 
represent the sound, travel at different speeds and attenuates 
at different rates as thev move along the line. The effect of 
the different. attenuations and speeds of the harmonic com- 
ponents of the complex wave-form, representing a sound, is a 
change in the wave-form of the current-wave sent along the 


line; this is also called the distortion due to the line. But, 
when pL ts large as compared with R. then we have 
R/C 
(t= J p e . . ° e e. . (4) 
SE et Ae E G) 
and the wave velocity 1s 
2 l 
W=- ME EI ^ wwe wo WE. 3 (6) 
(CUL 


We see from (4) and (6) that. 1£ pL is large as compared with 
R. the attenuation constant and the wave velocity W are inde- 
pendent of the frequency. hence the different simple periodic 
waves of all frequenctes, which are the harmonics of a complex 
wave-form, wou'd travel alons the conductor with the same 
speed and attenuate at the same rate, ce. in the above case, 
when pL is large as compared with R. the wave-form of the 
complex wave would travel without distortion, One method 
of mereasing the product pL as so to make tt larger than R. is 
te load the line artiticiale with Pupin coils; in this wav we 
can get a nearly d'stortionless cireuit. But there is another 
method of mereasing the product. pL. which. with special 
regard to the necessities of telegraphy and telephony, has also 
piany other advantages, Instead of increasing the self- 
induction of the eireult we can increase the frequency of the 
alternating current transmitted along the line, ie, employ the 
lith-frequency alternating current as a vehicle of speech and 
telegraphlite messages. 

In the case of high-frequency alternating currents the tele- 
craph equation has the form 

dv dr 


"CL QU 
dam 


dè dt 
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which, when R is very small or negligible, is reduced to the form 


This is the equation of the vibrating cord, and means that 
if we apply at the end of the line high-frequency alternating 
currents, then all these currents will travel along the line 
without distortion, and with the same velocity, namely, l//UL. 
If we now use as the vehicle of speech the high-frequenev 
alternating current, which has a frequency p, that is, if we act 
on the alternating current with the microphone, the resistance 
of which varies with the frequencies of speech, then it must be 
proved that the resulting vibrations are of the order of p, and 
that thev would propagate along the line with the same velo 
city and distortion as the fundamental current. 

To consider the nature of microphonic action in the special 
case of alternating currents, we shall do so by the same method 
as was used by Mr. Barckhausen* in the case of direct-current 
te'ephony. Let us consider a circuit containing self-induc- 
tion l, and. resistance r. which includes the resistance of the 
microphone; an alternating E.M.F. E sin ot acts at the ends 
of the circuits. Then we have 


EE ` 
E sin ot—ri tt i eke ee S oe 
dt 


The variations of the microphonic resistance, corresponding 
to speech, are functions of time. Instead of integrating 
directly the above equations we split up 7 and r so that /=(i)+4 
and r=(rg+r,). Let ry be the constant part and r, the variable 
part of the resistance. In the same way we suppose i, to be 
derived from the alternating E.M.F. E, whilst i, is derived 
from the variations of the microphonic resistance; then we 
have from (7) 


E sin o Us rU E) H n i) wwe 


: diy. 


di, 
eal y 


the value of iy Mav be now chosen so that it is derived only 
from the acting E.M.F., then 


or 


li 
E stn TN: EDD . e . e . * (8) 
( 


and we have from (14) 
fl^ ; 
UY i = — la, = €,. e ° 
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Whilst equation (8) defines the value of i, equation (9) 
determines the variations of the microphonic resistance ; this 
means that the variable microphonic resistance can be con- 
sidered as an E.M.F., e,. proportionate to the current ij. de- 
fined by equation (8). and to the variations r, of the resistance. 
From (8) we have for ty. If we neglect the exponential term 


s E sin ot 

OVI to 
1, cannot be determined in such an easy way from (9). because 
it does not contain the constant resistance To. as was the vase 
in equation (8). To determine it we suppose i= ipt ig the 
we have from equation (9) : 


(10) 
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then we must have from (11) for the value of i; 
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on ir me tif * * d s B d (12) 
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From (11) we are now able to determine the value of RM 

determine /4 from (12) we must take tj= 444; and pr 
as before. We obtain in this way the series (13) 
7 = » — T + T + Tes e e.e ù * eae 
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* Barckhausen, ©“ Das Problem der Schivingunigserzs 
1909, 
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alternating current to a higher volta 
clearness of speech. 

The high-frequency alternating current not only transfers 
the modulations of speech without distortion but renders also 
multiplex telephony possible in the most direct ard easiest 
way. Indeed, if we have an alternating-current circuit con- 
taining a self-induction L, and a capacity C, then the intensity 


of this current is 


ge but also helps to the 


representing the current resulting from the action of the 

microphone on the alternating current; ñ 1s determined by 

equation (8) and is given by 

. Esnat | 
——-————-Esmeot. . . . . (14) 


From (11) we see that 7, is derived from the E.M.F. »,r,. but 
as r, — Rọ cos at, where a is the frequency of speech, then we 
lave 
tr, = Eg sin wt cos at=4$R,E, [sin (c-r a)t 4-sin («— a)t], 
which is an E.M.F. containing the frequencies (c)--a) and 
(w—a); then the current ?, must contain the frequencies 
(+a) and (w—a). In the above way we have for the current 
1, the equation 


E sin (et — o) 


T—6——————— 0... (06) 
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With © =arc tan ——, 


P 

l,r,4d di 
This equation determines the current 7, by the E.M.F. 77, 
containing the frequencies (w+2a) and (w—2a); for the 
current i; we have an E.M.F. i,r, containing the frequencies 
(« 4-34) and (c — 3a) and so on. The series (13) is a convergent 
one. If we suppose that the variation of the microphonic re- 
sistance is small, then we may take from the series the first two 
members and neglect the others; we have then as the resulting 


current 


(19) | then a certain variation dr, of the microphonic resistance, 


corresponds to a variation of the alternating-current intensity : 
e PRE A ] 4? 
] y! (09 


(09 z z RU 
tra / P (on- i ) sin (ai-.9) dr 
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in the case of electric resonance we have 9—0, and wL=1/m9: 
e sin ot 

and so di---——— dr.. (17) 
r 

The above equation shows that if we adjust any given circuit 
to resonance then this resonance remains for the superposed 
variations corresponding to speech. This is the theoretical 
reason why I proposed and employed early in the year 1906 
the high-frequency alternating current for long-distance and 
multiple telephony and for long-distance and multiple tele- 
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1 — T, sin wt 4- T sin («o 4- a)t +T, sin (c — a)t. T 
Accordingly, there are alternating currents of various fre- 
quencies w, («4- a). and («— a) as the result of the microphonic 
act'on ; but the order of these frequencies is that of the funda- 
mental alternating current, if its frequencies are high enough ; 
all frequencies propagate thus with the same velocity along 


ids d: 


B 1 1 
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graphy. 
The method of arrangement which I found the best for double 


telephony is shown in Fig. 1. In this case only one source of 
high-frequency current can be used, the other current being 
the common telephone current. Let E,, E, be the E.M.F.s 
which are switched into the circuit either directly or by means 
of a transformer. Station B corresponds on the other end of 
the line to station B, and the self-inductions and capacities of 
B. B, are adjusted for resonance to the E.M.F. E,. It is not 
necessary to mention that the inductances at both ends of the 
line do not only permit the simple telephonic current to pass 
the apparatus of the stations B and B, but also to arrive at its 
respective stations A and A,.' By the use of high-frequency 
alternating current I was able to transmit simultaneously five 
messages on the line. Later Colonel Squierf repeated these 
experiments, and he also found that for the purposes of double 
telephony the arrangement of Fig. 1 was the best. But, on 
the other hand, the use of high-frequency alternating 
current permits the fine alterations produced by the speech to 
give a greater amount of energy than ts possible m the ordinary 
method of telephoning. and this can be effected by acting 
directly or indirectly on the se!f-induction or capacity till it is 
in resonance with the high-frequency current. Indeed, if we 
consider the alternating current from equation (16), a variation 
dL of the se'f-irductron preduces a variation of the current 
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the line and there is no distortion of the speech. If the varta- 
tlons of the microphonic resistance were greater then we should 
have to consider some more terms of the series in equation (13). 
but this does not alter our former conclusions. The above 
deductious also show the effect of wave distortion due to the 
microphone. 

This distortion is shown more clearly in the case of direct- 
current telephony. In this case we have in equation (8), 
Instead of the alternating E.M.F.. the value E ; then we have 
iy = B/s. the value of is. in 4. Is expressed in the same way 
as above as by the equations (11). (15), and we have 
"n E 
y r Hak 
and as l= tat l Hit . , we see that the resulting current 
In the case of direct-current telephony is equal to the direct 
current E/ry upon which is superposed the current 


T wq. 


157 10g 2 ! " aj? 
V Fo Tda 


equal to 
, E cos ot 
di-:(). R dL. 


Thisshowsthat thesuperposed microphonic current is the greater 
the higher the frequency of the current, and the greater the 


sin at 
by Sr oly . ^ 4 ` . E a 
y n bel variation of se'f-induction or capacity. We suppose the alter- 
nating current to be in resonance. This action of the micro- 


This varies in the same manner as the microplionte resiscance ; 
the other components of i, namely d, 2; . . . ave only the effect 
of distortion, due to the microphonic action, and introduce 
higher harmonics. for example, ù is proportional to sin*af 
= 4(1 - cos 2at) ard introduces the second harmonic : 9; intro- 
duces the third harmonie, &c. As the microphone introduces 
by its action higher harmonics of the speech so it is necessary 
to introduce into the circuit an amount of self-induction, 
which will damp them. This is effected bv the induction coil 
used in common telephony, which not only transforms the 


phone on the se!f-induction or the capacity of the circuit mav 
be an electrical one. by conveniently adjusting the microphone 
to the self-induction, or a mechanical one, bv causing the sound 
waves produced bv the microphone to influence tlie distance 


uc E LL UU E ee LUE uii 
* A. Maior, " Elektrotechnische Zeitschrift.” 1907. p. 484: THE 
ELECTRICIAN, Vol. LXNVIL. p. 65; © Comtes Rendus.“ de la premiere 
conference technique des administrations des postes et des telegraphes 
à Budapest, 1908, p. 31. A. Maior, " Elektrotechnische Zeitschrift.” 
1909, p. 902. 
f THe ELECTRICIAN, 1911, Vol. LXVII.. p. 65. 
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of the condenser plates, or to alter the dimensions of the coil 
used as self-induction., 

But there 1s another method of multiple telephony or tele- 
graphv I have tried. and this is based on the use of the well- 
known property of electric valves (as often used in electrolytic 
cells and in the mercury lamp) to let pass only one half wave 
of the alternating current in one direction and to stop the other. 
As shown in Fig. 2, the valves V,, v, and Vo. v; are so adjusted 
to the source of high-frequency current E that, say, the positive 
waves pass through the path marked by T,, Vi, M, and the 
line, vi, (4, my, then the negative half-wave will pass through 
Ta, Vo, Ma, and the line, vy, ts, ma. Here T,, Ta, ti, ta, are 
telephones; M,. Ma, m,. Mma, the microphones, Vi Vo, Vis t, 
the electric valves; bv means of this adjustment the half- 
waves of the one alternating current are separated at both the 
ends À and B, of the line, and so messages sent in the branch 


a, are heard at the branch b,. and those sent at a, are heard at | 


b,. and vice versa. The alternating current must only have 
such a high frequency that the interruptions occurring may 
not produce any sound in the telephones. At the stations A 
and B are the branches a b and d c, as in the ordinary method 
of telephony ; the adjustments must be such that, neither the 
high-frequency current passes through the branches a b and c d, 
nor the lower frequency current arrives in the branches e a and 
d g of the high-frequency current. 

The methods described above of multiple telephony permit 
one to profit in the highest degree from the existing long- 
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distant telephone circuits. When the question of submarine 
telephony comes to the front then I think the above methods 
of multiple telephony would have to be taken into considera- 
tion even from the commercial point of view. Mr. Weinberg* 
proposed this method in the vear 1909 for the solution of the 
still unsolved problem of transatlantic telephony. 

I must observe that in the above cases even the line can be 
rendered suitable fur high-frequency currents by distributing 
capacities and se!f-induction at certain points of the line as I 
have shown elsewhere.f 

The engineer of to-day does not use all the elements of alter- 
nating currents in the same way as the telephone engineer. 
The wave-lengths he uses are very long and the frequency very 
low, so that the required phase modification cannot be arrived 
at in such aneasy manner. If we were to employ in the power 
transmission higher frequencies, 2.e., shorter wave-lengths, and 
these frequencies need not be very high. many problems of heavy 
current engineering would find a more natural solution. The 
problem of power transmission would have an easier and more 
useful solution if we emploved high-frequency alternating cur- 
rents. Let us consider the case of an induction coil to be con- 
nected to a high-frequency alternating current source as shown 
in Fig. 3. Let the current in the coil and connecting line be I,, 
if a condenser c of the capacity C be connected in. parallel to 


the induction cor, then the current in the line is 7. The 
theory shows that 1f the capacity C of the condenser is 
L 
C je dew CLR) 


i R? et^ L*o? 


EL Weinberg, * Elektrotechnische Zeitshrift,” 1909, p. 160. 
+ A. Maior, ibid, 1912, p. 421. 
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then the current in the line becomes a minimum i, and the ratio 
a R? 
SO "m . 2° e 
I VWR*+0°L 


Here L and R are respectively the resistance and self-induction 
of the coil. By this means we can diminish the current charge 
of the line without diminishing the current in the coil. 
Suppose, now, the induction coil to be the primary coil of à 
conveniently constructed transformer, the secondary of which 
has a resistance R’ and self-induction L’. In this case the 
primary acts as an induction coil, the resistance p and self- 
induction 2, which are given by the following expressions. 


. . (19) 
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By this means the current charge in the line connecting the 
transformer placed at the receiving end, can be greatly 
diminished, and this action is intensified the higher the frequency 
used. A resonance transformer placed at the receiving 
end of the line acts in the same manner. 1f there i5 resonance 
in the secondary then the ratio of the primary current to the 
secondary is i 

: "ID 


I R 
i, Mo 
Here R’ is the resistance of the secondary. Ths ratio Is 
smaller the higher the frequency of the current used. and if the 
resistance of the secondary is so small that it can be neglect 
then the current charge of the line is almost equal to zeto, 
whereas in the secondary the intensity of the current 5 à 
maximum. In both these cases the primary and the line seem 
to have a resistance equal to infinity, and the line connecting 
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CURRENTS. 


the source to the transformer is only used for guiding the 
Poynting flow of energy. 

The above formula shows that we can reduce the current 
charge of the line independently of the constant of the line. 
In using only moderately high voltages and moderately high 
frequencies we can choose for the transmission of power from 
the source to the primary a conductor as thin as possible. In 
this case the line guides only the energy through the space 
without absorbing it. Experiments I have carried out Com 
pletely justify the above conclusions: the results of these 
experiments will be published later. 


AN EXPERIMENTAL METHOD FOR THE PRODUCTION 
OF VIBRATIONS ON STRINGS ILLUSTRATING THE 
PROPERTIES OF LOADED OR UNLOADED 
PHONE CABLES.* 

BY J. A. FLEMING, M.A., D.SC., F.R.S. 


The problem of determining the possible vibrations of a loaded 
string.—that is, a flexible string having small masses attached to It 
at equal distances—-is one to which many mathematicians have 
attention. It suffices to mention the well-known discussion 0! 
problem by Lagrange,t the full treatment of it bv Lord Rayleig 


and an interesting Paper by Mr. C. Godfrey$ published in 18495. 


given 
f the 
h.? 
Of 


* Abstract of a Paper read before the Physical Society. 

T " Mécanique Analytique,” Vol. L, part 2, sec. VE, §HI. 

+ " Theory of Sound," Vol. IL, Chap. VL, 2nd edition. - 

§ "On Discontinuities Connected. with the Propagation of b d 
2 along a Periodically Loaded String," “ Phil. Mag.," April, 180% 
p. 356. i 
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with the top end of the rocking lever. 
shaft is an endless screw gearing with a toothed wheel, the latter 


carrying a pin on its face which strikes once in every revolution 
against a small piece of steel clock-spring. 


into a nut travelling on a long screw similar to the slide rest of a lathe. 
We can by this means put any desired tension on the cord, and also 
measure the tension by a spring balance inserted between the end of 
the cord and the terminal pin. 
cord to the hook nearest the crank pin of the motor with the string 
stretched parallel to the axis of the motor and apply a certain tension 
at the other end of the string, and set the motor in rotation, we shall 
have vibrations propagated along the cord such that each part of 
the cord describes a circular motion. 
tension and the speed of the motor stationary oscillations may be 
set up on the cord which are the resultant of two simple transverse 
harmonic motions at right angles and differing 90 deg. in phase. The 
cord, therefore, when vibrating appears spindle shaped in virtue of the 
persistence of vision, and if the tension is adjusted we can make the cord 
vibrate in a single loop or in 1, 2, 3, &c., loops up to a dozen or more 
segments corresponding to the various harmonics of the fundamental 


mode of vibration of the cord. 
tension can be accurately adjusted so as to produce any required 


number of sections and keep them steady. 
from an arc lamp lantern along the cord these stationary vibrations 


can be rendered visible to large audiences. 
the half-wave-length or distance from node to node by a beam com- 
pass and having also the means of measuring the speed of the motor 
we can calculate the velocity with which a wave motion of any wave- 
length producible travels along the cord. 
easily be made to apply a tension to the cord by means of a weight 
attached to the end in the usual manner by passing the end of the 
cord over a fixed pulley. 
equal intervals glass beads or cork or wooden balls, and the possible 


modes of vibration on this loaded cord studied. 
the cord or a middle portion, we can examine the reflection effects 
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TE- 
late years the matter has acquired an electrical interest from the 
close analogy existing between the transmission of mechanical 
vibrations along a loaded string and the propagation of alternating 
electrie currents along a telephone cable having inductance coils 
inserted in it at equidistant intervals. In secking for experimental 
methods of illustrating the properties of such loaded cables it was | 
natural to turn for assistance to the visible oscillations produced on 
strings loaded or unloaded. 

` Almost the only method hitherto used for creating sustained 

vibrations on strings has been the elegant device of F. E. Melde, in 
which a string attached to the prong of a tuning fork is set into 
staticnary sympathetic vibrations when the length and tension of 
the string is adjusted so that the vibrations travel along it in a time 
which has some integer ratio to the periodic time of the fork. The 
objections to this method are (1) that we cannot put more than a 
certain tension on the string without stopping the fork even if the 
latter is electrically driven, (2) that when long loaded strings are 
employed we need very large forks to provide a sufficiently low fre- 
quency in the impulses, (3) that we cannot alter the frequency of | 
vibration except by changing the fork, (4) that the vibrations of the 
string take place only in one plane and are not very visible unless 
viewcd from a certain standpoint. In thinking over these difficulties 
it occurred to me that the fork could with great advantage be re- 
placed by a small continuous-current electric motor, the speed of 
which can be easily controlled and measured and made low or high 
enough to study the vibrations on a string of any length, loaded or 
not loaded, and with any reasonable applied tension. The best 
arrangements were found to be as follows :— 

On the shaft of a small continuous-current motor, say 1 H.P. or] H.P., 
is attached a pully or disc which has a crank pin inserted on its outer 
face at a distance of about 0-5 in. from the centre. To this pin is 
attached a light crank shaft which is connected at the other end to a 
rocking lever. A small hook is attached to the crank shaft, quite 


close to the crank pin, and another at the far end, close to the junction 
On the other end of the motor 


— —— 


This mechanism serves 
to count the speed of the motor, as we can take the time of 20 or 1.000 


revolutions of the wheel by a stop-watch and, knowing the gear ratio, 
obtain the speed of the motor. 


The hook on the crank shaft near 
the crank pin describes, therefore, a circular path in space without 


rotetion, and the hook at the far end of the crank shaft moves to and 
fro with an approximately simple harmonic motion. 
fasten a long stretched flexible cord to either hook we have the means 
of impressing upon the end of the cord simple harmonic motions 
either (1) in the direction of its length, or (2) transverse to its length, 
or (3) a cireular motion equivalent to the combination of two simple 
harmonic motions ditfering 90 deg. in phase, each taking place in a 
direction at right angles to the direction of the stretched cord. 


If, then, we 


The remote end of the cord is attached to a pin which is screwed 


If, then, we attach one end of the 


By properly adjusting the 


By the slide-rest arrangement the 
By sending the beam 


We can easily measure 


Arrangements can also 


The cord can be loaded by fixing on it at 


By loading half of 


taking place when a vibration passes from one medium to another of 
different mean density. 

The best. cord to use with this apparatus is a light inelastic cord 
called cotton cord and a useful diameter is about 1 mm. or 2 mm. 
The sample I have used has a weight of 0-00839 gramme per centi- 
metre. A length of 2 or 4 metres was employed and one end attached. 
to the motor, the other being led over a light aluminium pulley well 
pivoted and terminated in a scale pan in which weights were placed. 
Using appropriate tensions and frequencies, the cord was thrown into 
stationary vibrations giving 1, 2, 3, 4, &c.. half wave-lengths or loops. 
The frequency N (per second) and wave-length A were measured and 
also the tension T of the cord. The product NA was then compared 
with the quotient y T/4 p, where p= 0-00839, and the results'showed 
that the wave velocity given by product NA is approximately equal 
to the quotient y T/4/p. A second set of measurements was made 
employing a constant tension of 110 grammes on the cord and variable 
speeds of the motor to produce different wave-lengths. 

The results obtained in this case similarly prove that within the 
limits of wave-length emploved the velocity of propagation is inde- 
pendent of the frequency and equal to the quotienty/T/4/p. The 
next step was to prepare a loaded cord by placing on the same cotton 
cord glass beads cach weighing 0-208 gramme at distances of 20 em. 
The mean density or weight per centimetre length of cord was thereby 
raised to 0-0188 gramme. The same experiments were then repeated 
with this loaded cord using variable tensions, and constant tension 
with the results given. In both these cases it was also found that 
the wave velocity measured by the product NA is approximately 
equal to the quotient, 4/1/4A/p and that the wave velocity is inde- 
pendent of the frequency. The loaded cord, however, differs from 
the unloaded in this respect, that whereas there was no difficulty in 
producing on the unloaded string as many as 19 or 20' stationary 
half-waves or loops, each about 20 cm. in length, it was found quite 
impossible to produce waves as short as this on the loaded string 
with loads 20 cm. apart. The latter refuses to oscillate sufficiently 
quickly and will not propagate waves of a higher frequency than 
corresponds to a wave-length of rather more than double the distance 
between the loads. On putting on a higher frequency at one end of 
the cord the vibrations or loops on it are seen to die away quickly, 
but sustained stationary oscillations on the whole length of the loaded 
string cannot be set up unless the frequency is less than the critical 
valuc. 

This method of exciting the oscillations on a string can also. be 
employed to exhibit in a beautiful manner the wave reflection that 
takes place at the junction between two strings of equal tension but 
unequal mass per unit of length or at the junction between am tm- 
londed and a loaded string. Again, the advantage of tapering off 
the loading in the case of a junction between a loaded and an un- 
loaded line owing to the diminution of the reflection losses can be 


While the partial reflection and consequent loss of 


exhibited. 
In con- 


amplitude in the transmitted wave can also be shown. 
'clusion, a short method is given for arriving at an expression for the 
velocity of propagation of an electric wave along a coil-loaded tele- 
phone cable, which was first given by Prof. I. Pupin in his important 
memoirs on this subject.* 


Since this Paper was printed my attention has been drawn to a footnote 
in Tyndall's * Lectures on Sound,” Lecture IHI., p. 96, where he describes 
a lecture experiment in which a catgut cord had one end whirled round 
by hand by being attached to a whirling table, the other end of the cord 
being fixed. The result was to produce stationary vibrations on the 
cord. "The uniformity of rotation must in such case depend on the skill 
of the operator, and cannot be comparable with that produced by an 
electric motor. Tyndall does not appear to have used this apparatus for 
quantitative experiments, nor for experinents on loaded strings as 
described by me, but he placed beads on his cord for the purpose of show- 


ing that such part of the cord was moving in a circle. 
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Fiectric LAMPS AND ELECTRIC LicHtinc. By Prof. I. A. Fleming. 6s. nett. 

Evecreicity METERS: THEIR CONSTRUCTION AND MANAGEMENT. By C. H. W. Ger- 
hardi. Protusely illustrated. Price 9s. nett. 


Ferths portions of this list of THe Evsctrician " Series or Bccks appsar each week 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables ef Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the Dec. 19 issue of ** The Electrician.” ThisSupplement 
consisted of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom. Table IIL, dealing 
with Electric Power Companies, was published with the Dec. 26 
issue ; Table I., Electricity Undertakings with no Tramway Load, 
with our issue of January 9; and Table Ia., Electricity Under- 
takings taking Supply “in Bulk," and Table IL, Electricity 
Undertakings with both Lighting and Traction Loads, with our issue 
on January 23. With last week's number there was issued 3 
complete Alphabetical Index to Tables I. to VI.; and the series will 
be completed by the publication with the issue of Feb. 20 of Tables 
VII. and VIIL, dealing with Electricity Works, Tramways and 
Railways in the Colonies and many places abroad. 


NOW READY. 
Vol. LXXI. of " THE ErEcTBICIAW." Bound in Publisher's overs. 
Price 178. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LXXI., price 2a. ; post free, 2s. 3d. 


— — 


THE POSITION OF THE B.E.A.M.A. 


For many vears a large proportion of those engaged in the 
electrical industry have been clamouring for combination 
between manufacturers and for a sinking of the differences 
which were often so noticeable among them. Such a 
course seemed eminently desirable in order that a stop 
might be put to excessive competition. Yet we believe we 
are correct in stating that the evil effects of the rivalry 
were not so much due to competition between British and 


foreign firms as to the cutting of prices among British firms 


themselves, the object of each firm being to obtain every 
contract at any price, and thus to keep it away from their 
competitors. This state of affairs has now changed ; com- 
bination has been effected to a large extent, and the 
B.E.A.M.A. (the resultant combine) is making its power felt. 

There is no question that Britishers are generally 
anxious to support British industry. alwavs provided that 
they do not have to sacrifice too much in so doing. In 
other words, trading is looked at purelv from the commercial 
standpoint. and money is not spent in this country merely 
from patriotic motives. Given, however, that British and 
foreign prices are much about the same, preference iS 
generally assured to the home product. Naturally itis the 
desire of the B.E. A.M.A.. as representing exclusively the 
home manufacturer's interests, to foster the idea of relying 
purely on the British manufacturer, and also to sce that the 
latter is not imposed upon by having to compete against any 
unfair or verv unfavourable conditions. In seekimg to 
promote this desirable end it is natural that the Association 
should meet with a certain amount of antagonism, and the 
point into which it is desirable to inquire is whether sveh 
antagonism Is justified. 

In our correspondence columns recently Mr. F. W. PURSE, 
Citv Electrical Engineer of Carlisle, has voiced certam 
objections to the policv of the B.E.A.M.A. His most 
specific complaint had reference to a specification which he 
placed in the hands of manufacturers on December Lth. 
requiring tenders on December 31st. The B.E. A.M.A. held 
the view that the time allowed was insufficient, owing to the 
Christmas holidays which came within that period, and they 
This, how- 


asked for an extension of time of seven dava. 
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ever, was refused. In the result none of the firms, since who have neither time nor inclination to play with differential 
equations. Our only regret is that he has not taken the final 


> wer .E. A. M.A., sent in their tenders 
they were members of the B.E.A.M.A., n step of eliminating differential coefficients and integrals 


by the specified time. As we have not had an opportunity | altogether, and of showing that there is no more need for them 
of seeing the specification in question we are unable to ex- | in order to establish the essentials of alternate-current theorv 
than there is for demonstrating those of continuous currents. 


press a definite opinion as to which action was justified. H oe d E 
Assuming that the tender required any considerable amount | ^r: 16 nas done so much that it perhaps seems ungratefu 

; | : to ask for more. It is also satisfactory that he makes a con- 
of technical work we think the time allowed was not | siderable use of simple and effective mechanical analogies to 
sufficient. Nominallv the Christmas holiday extended to | alternate current phenomena, which are an immense help to the 


only two davs, but actually not much less than a week was 
involved, and in any case a holiday leads to a certain 
amount of congestion, so that an extension of seven days 
does not seem an altogether unreasonable request. Further 
than this, the whole thing is rather a petty matter to squabble 
about, and seems, as is often the case in a casus belli, to be 
rather an apparent than a real cause ot disagreement. 

We do not, therefore, look upon this particular complaint 
in itself as anvthing serious, but rather as an indication 
of a general feeling of dissatisfaction behind it, a feeling 
that the B.E.A.M.A. may be exceeding its rights and going 
too far. This view is supported by the knowledge that 
there are other engineers, besides Mr. Purse, who have 
taken strong exception to the line of action adopted by the 
B.E.A.M.A. on points that are more technical. Finally, 
it is common knowledge that recent contracts tor railway 
plant have been placed with foreign manufacturers on 
the ground that the prices submitted bv members of the. 
B.E. 4.M.A. were prohibitive it the electrifications to which 
these tenders applied were to show reasonably satisfactory 
financial results. The question must surely arise whether 
the maintaining of prices at this high figure can do any good 
to the electrical industry of this country. It may be argued 
that there are German and other combinations of manu- 
facturers which also maintain prices that are satisfactory 
to the foreign manufacturer. This, no doubt, is the case, 
but we are sure the methods ot these organisations must be 
sufficientlv clastic to permit of free competition over here, 
and if this is the case, the competition of these Contmenta] 
rivals will not be met by maintaining unduly higa prices for 


beginner. 

The scheme of the book is simple and logical, and follows the 
usual course of beginning with the measurement of alternate 
currents and the properties of inductance and capacity in series 
and parallel. In passing, we mav note, however, that the writer 
has unfortunately reversed the ordinary convention for the signs 
of inductance and capacity reactance, justifving the use of the 
negative sign for inductive reactance because the current lags 
behind the pressure. His use of the term " resonance " also 
departs somewhat from ordinary usage, as he applies it to the 
effects produced by combinations of inductance and capacity 
at all frequencies, instead of limiting it to the case of syntony. 

Succeeding chapters deal with power measurement, polv- 
phase svstems, transformers, generators, svnchronous induction 
and commutator motors. In the short space available refine- 
ments of detail, such as the consideration of errors or reactions 
have perforce been omitted, but the descriptions are terse and 
clear, and the vector and other diagrams are adequate to illus- 
trate the most salient properties of each machine. In the case 
of transformers, for example, the vector diagram is simplified 
bv neglecting the leakage reactance, the author pointing out 
that this should be included for a complete study of the 
behaviour of a transformer. The simplified diagram, however. 
brings out the most important characteristics of transformer 
working under ordinary conditions more clearly than would be 
done bv a complete one. The same remarks apply to the treat- 
ment of the circle diagram for an induction motor. One is 
inclined to regret, however, that the author has allowed his 
zeal for brevity to permit his exclusion of the two-phase motor 
on the ground of its being less used than its three-phase rival. 
We doubt whether the student will grasp the production of the 
rotating field in a three-phase motor so well as he would if it 
had been prefaced by an explanation of the two-phase motor. 
more especially as single-phase motors have afterwards to be 
considered. As, however, the author has made this decision, it 
would have been more simple and consistent, and more in 
harmony with his later treatment of commutator motors, 1f he 
had adopted the Atkimson-Fynn method of dealing with 
single-phase motors, rather than the Ferraris double rotating 
field theorv. 

The general impression derived from Capt. Hall's book, in 
comparison with other test books dealing with the same sub- 
ject. is that. while thev are usually very complete and serve to 
supplement the lectures of a teacher, his book gives a simple 
skeleton of the theory to be supplemented by the teacher. 
There is much to be said for this course, as few students can 
master a complete theory by reading, while, 1f they have once 
seen a vood demonstration, the simple treatment given. by 
Capt. Hall will serve to impress the most important features 
on their memory and to help them to recall the complete 


home manufactures. 
We trust, therefore, that the members of the B.E. A. M. A. 
will see the desirabilitv of not carrving the policy of 


“ maintenance of prices” too far, and will appreciate the 


position that the purchaser's side of the question. must 
be given fair consideration as well as the manufacturer's. 
It would not be difficult to create out of the existing tension 
a situation of some gravity to the electrical industry, and 
this at a time when, otherwise, everything is shaping well. 


REVIEWS. 


(Coples of the undermentioned works can be had from Tug ErgcTRICIAN Offices, post 
ree, on receipt of published price, adding 3d. for books published under 2s. Add 


f 
10 per cent. for abroad or for foreign books.) 


theorv. 
For its size and. price Capt. Hall's book ts certainly one of the 


best contributions to the elementary literature of alternate- 
current theory, and it will probably be very popular among 


evening students at technical institutes. 
C. V. DRYSDALE. 


cet 
plementary Theory of Alternate- Current Working. By Capt. 
L. Harn, R.E. (London: “ The Electrician " Printing & Pub- | Researches in Magneto- Optics. By Dr. P. Zeeman. (London: 
Macmillan & Co.) Pp. xiv.=-219. 6s, net. 


lishing Co.) Pp. Vi +195. 3s. 6d. net. 

It is a welcome sign that the subject of alternating currents 
is at last becoming stripped of the mathematical complexities 
which used to be hung round it, and which served to obscure 
rather than to elucidate it ; and Capt. Hall's book will cer- 
taibly be appreciated by many practical engineers who are 
quite competent to master the real essentials of the subject, but 


Prof. Zeeman has himself probably done more to advance 
our knowledge of magneto-opties than any other physicist ; 
and he brings a freshness and a lucidity to. the treatment of 
the subject which only one who is engaged in research and who 
is keen on knowing what other workers are doing and have 


done can hope to possess. 
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As long ago as 1845 Faraday discovered the magnetic rota- | knowledge of the subject has been acquired. and therefore he 


tion of the plane of polarisation of light propagated parallel to 
" the magnetic field. 
tion of an iron mirror modifies the properties of incident plane 
polarised light. Clerk-Maxwell's theorv of light was based on 
the assumption that the propagation of light is largely a mag- 
netic phenomenon ;. but so far as our knowledge of the intemal 
constitution of bodies 1s concerned. it was comparatively barren 
in its results. Maxwell's theory was too general, or was based 
on conditions which are simpler than those which prevail in 
Nature, to be very productive of practical results: and the 
scientific world felt that a great advance had been made when, 
in 1896 Zeeman discovered that the character of the radiation 
emitted by incandescent sodium vapour is profoundly modified 
bv a magnetic field, and showed that the results obtamed could 
be explained by Prof. Lorentz's theory which assumes that in 
all bodies small electrically-charged particles with a definite 
mass are present, that all electric phenomena are dependent 
upon the relative positions and motions of these " electrons," 
and that light 1s caused by vibrations of these electrons. 

The book opens with an excellent chapter on modern forms 
of apparatus for the analysis of ordinary luminous radiations, 
and simple vet critical descriptions are given of the grating, the 
echelon, and the interferometer. Zeeman states that in 1896 
when his investigations on radiation in magnetic fields were 
begun, the Rowland gratings available were scarcely adequate 
for the high resolving powers required, and that his and kindred 
investigations have stimulated the invention of extremely 
refined methods of analysis. The Michelson interferometer 
was already in existence, but, as Zeeman remarks, ` this 
method which has been applied by Michelson to investigations 
on the structure of spectrum lines since 1892, requires such a 
high degree of personal skill that it has scarcely been used 
outside the Chicago laboratory." The book soon specialises, 
and chapters follow on magnetic resolution of emission lines ; 
the direct effect : magnetic resolution of absorption lines ; the 
inverse effect : complicated types of resolutions; relation 
between resolution and spectrum series: phenomena closely 
allied to magnetic resolution of absorption lines (magnetic 
rotation of the plane of polarisation and magnetic double 
refraction) : Influence of the grating and the slit on the inten- 
sities of the components ; purity of the circular polarisation ; 
dissvmettries and shifts: solar magneto-optics: the inverse 
eflect in directions inclined to the field ; applications to sun- 
spot spectra: chemical elements and magnetic resolution ; 
contributions to the constitution of the atom. 

English-reading people owe a debt of gratitude to Prof. 
Zeeman, and to his friends (Prof. Gregory and others), who 
have helped him with the text, for a most. valuable and inte- 
resting work on magneto-opties. A.G. 
Aviation: An Introduction to the Elements] of Flight, By 

A. E. BERRMAN. (London: Methuen & Co.) Pp. xxvin.-- 360. 
10s, 6d. net. 

The non-technical reader will probably feel that the title of 
this book i; too wide, and he will expect to find that the sub- 
ject of aviation embraces dirigibles as well as aeroplanes. Ht 
is not everyone that draws a distinction between aviation and 
aerostation. Assuming, however. that this distinction is per- 
mitted, the reader will be content to find that the present 
volume deals exclusively with the aeroplane. The book is not 
of a high technical character. In fact, it is clearly for the non- 
technical man: but at the same time the author discusses the 
various problems involved, although simply, in a comprehen- 
sive manner and drives home his points by means of simple 
experiments which should do much to clear up some of the 
difficulties of the non-technical reader. At the same time the 
reader will probably come to understand that the problem of 
flight is far more complicated than he dreamed of before he read 
this book. 

The work is divided into three parts. The first deals with 
the principles of flight and the aeroplane, while the second part 
is historical and deals with the work of the most notable 


pioneers. The author remarks, and we think correctly, that 


In 1877 Kerr showed that the magnetisa- | 


this part of the subject is appreciated more clearly after some | 


places it second instead of first. The third part of the book 
deals with the subject chronologically from the earher recent 
work up to the present day. The volume is excellently printed 
and profusely illustrated. We do not doubt that it will meet 
a distinct want. 


ON A VARIABLE CONDENSER WITH A SQUARE LAW." 
BY W. DUDDELL, F.R.S. 


Continuously variable condensers are in considerable use, especi- 
ally in connection with wireless telegraphy. In using these conden- 
sers for the purpose of measurement it often happens that the quan- 
tity to be measured is proportional to the square root of the capacity 
of the condenser; for instance, in wave meters of the Donitz type. 
which consist of a fixed self-induction and a variable condenser, the 
condenser being set to resonance, the wave length is approximately 
proportional to the square root of the capacity of the condenser. 
For this reason it would be convenient in many cases if the capacity 
of the condenser were proportional to the square of the distance 
traversed by the moving part. Rotating-sector condensers, con- 
sisting of a number of plates or sectors, which move in and out 
between a number of fixed ones, are often used in wireless telegraph 
receivers. Tn this case the capacity, except near the extreme ends 
of the scale, is very nearly proportional to the angular displacement 
of the moving plates; in fact, in a well-constructed sector conden- 
ser, if the capacity be plotted against the angle a straight line will be 
obtained except at the two extreme ends of the scale. This straight 
line does not, however, pass through the zero point. lt generally 
passes through such a point that if a small number of degrees (say 4 
or 5 in a good condenser) be added to the readings of the condenser 
then its capacity is strictly proportional to this quantity. With 
condensers of this type used in resonating circuits it will be found 
that if the capacity of the condenser be chosen so as to be convenient. 
for tuning at the lower end of its scale, then owing to the fact that 
the wave-length is proportional to the square root of the capacity, 
the longer wave-lengths at the top of the scale will be unduly separa- 
ted, or if the wave-lengths are conveniently spaced at the top of the 
scale they are too closely crowded together at the bottom. . 

A number of experimenters have recognised the advantage’, m 
certain cases, of what may be termed a square-law variable conden- 
ser; and various arrangements have been proposed and constructed 
to attain this result. In particular, Mr. C. Tissott has proposed à 
condenser in which one set of lozenge-shaped plates slide in and out 
of a corresponding set of similar shaped plates. It is evident that 
the same result can be obtained with the rotating-sector condenser. 
provided the plates be given the correct curve. Probably a number 
of experimenters have already worked out the correct curve, but the 
author is unaware of where the results are published. The object of 
the present note is to put on record a curve which has bes: tried for 
the purpose, and the results obtained. 

The problem is very similar to that worked out by Ayrton and 
Mather in the design of their electrostatic voltmeter, which is esset 
tially a variable condenser having a detinite law in order to obtain 
the required scale. The main difference is that in the case of the 
electrostatic voltmeter the rate of change of the capacity with regard 
to the angle determines the scale, and the zero capacity i of minor 
importance ; whereas for the square-law condenser the actual capa- 
city is required to be proportional to the square of the angle. aud the 
capacity at zero position must be as small as possible. There are ? 
number of possible combinations of curves which give the requin 
results, We have two sets of plates to deal with; and in whet Ld 
lows it will be assumed that the moving plates are fixed to 2 un 
and are capable of rotation through an angle of approximately Ist 
deg., and that during this rotation the moving plates enter heer? 
the fixed plates, It will also be assumed that the perpendicular me 
tance between the moving and the fixed plates is a constant. and m 
general small compared with the linear dimensions of the plates. 

If this be the case, the capacity of the condenser i$ merely prope 
tional to the area of the moving plates that are within the fixed one 
plus a small correction due to the edge effect which will be cons! P : 
later. [n its simplest form the problem is, therefore, to design : » 
shape of the edges of the plates so that the area of the moving P p 
enclosed by the fixed plate is proportional to the square of the lk 
through which the moving plate is rotated. There are four jn 3 
simple cases: The inside bounding edge of the fixed plate d the 
semicircle concentric with the spindle, and the outside edge 0 
i l l À : I of the Instituted 


* Paper accepted for publication in the ©“ Journal " 
of Electrical Engineers; Slightly abbreviated. 
t Journal de Physique, Vol. 2, p. 719, 1912. 
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The capacity of the condenser at any position 6 may be easily 
calculated, since capacity in mfd.— A/f x 2n x 8:86 x 10-5, where A is 
the area of a plate in position 6; t is the perpendicular distance 
between the plates, and n the number of moving plates—always 
assumed to be one less than the number of fixed plates. The con- 
denser as made consisted of 13 moving plates and 14 fixed plates, 


fixed plate may be so large that the moving plate never projects 
bevond it. so that its shape need not be taken into account ; com- 
bined with: (a) A moving plate which has its outside edge shaped 
to a suitable curve (see Fig. 1); (b) À moving plate, of which the 
outside edge is part of a circle concentric with the spindle and the 


inside edge part of a spiral curve (see Fig. 2). The moving plates 


may have their outside edges parts of circles concentric with the 
| combined with (a) a fixed plate which has its inside 
edge constructed to a curve and the outside edge so large as not to 
have any effect (see Fig. 3); (b) a fixed plate, of which the inside 
edge is part of a circle and the outside edge is shaped to a curve (Fig. 
There is no difficulty in working out curves which will approxi- 
There are also a number of other cases 


spindles ; 


1). 
mately suit these four cases. 


where both the fixed and the moving plates have their edges cut to 
special curves, but there appears to be no special reason for their 


adoption, and they are certainly more complicated to make. 


Oe 


Fia. 1. Fic. 2. 


In choosing between the four types mentioned above, two con- 
siderations have guided the author to adopt the type shown in Fig. 1. 
First, it is essential that the moving plates shall be mechanically 
strong; secondly, the capacity of the condenser when the pointer 

It is usual with sector 
condensers, in order to make the capacity perfectly definite at low 
values, to line the case with conducting material and to connect the 
fixed plates and the interior conducting surface of the condenser 


is at zero must be made as small as possible. 


together. It is therefore necessary, in order to have a low zero 


capacity, that the moving plates should have as little outside surface 
In this 


respect the type shown in Fig. 1 is good, compared with the other 


and should be kept as far away from the case as possible. 


three types, because the latter bave a considerable length of the edges 
of the moving plates at a distance from the spindle and, therefore, 
nearer to the lining of the case. 
the type shown in Fig. 2 is very unsatisfactory, as it is difficult to 
support the moving plates from the spindle and avoid possible risk 
of deformation. The type illustrated in Fig. 3 is mechanically satis- 
factory, but in that shown in Fig. 4 there is again the difficulty of 
inadequate support, this time of the fixed plates. The final choico 
has, therefore, to be made between the types illustrated in Figs. 1 
and 3. The curve for the edge required is practically the same in 
these two cases. In view of the fact that it seems easier to get a 
small zero capacity with the type in Fig. 1 than in that of Fig. 3, the 


former was finally adopted. 


O 


Fic. 3. Fic. 4. 

The problem resolves itself into the following: Let r (Fig. 5) be 
the radius of the inside edge of the fixed plates, be one of the radii 
of the curve, and 8 the angle through which the moving plate is 
rotated from its zero position. The problem is to make the area 
abc, bounded between the curve and the circle of radius r, propor- 
tional to the square of the angle 6. This leads to the following 
formula for the curve : — 

wv? = 1h0 + rz; 
where £ is a constant such that the area A= F8? 
denser constructed the radius r was first taken at 2 cm. and 4k at 
36/m, the angles being measured in radians. [n this case we have 
the area A==9/n6? and the equation to the curve is 2?— 36/10 +4. 
Or if ø is measured in degrees, by 

x1— 0-2 0-4 4, 


which is represented by the curve given in Fig. 1. 


In the actual con- 


From the mechanical point of view 


the clearance between the moving plates and the fixed plates being 
approximately I mm. When finished the condenser was tested and 
its curve plotted. It was found that the capacity was not strictly 
proportional to the square of the angle. A consideration of the edge 
effects which have so far been neglected shows that this might be 


expected. It also shows that an improvement can be made by in- 


Fic. 5. 


creasing the radius r without altering the shape of the curve. VThe 
radius was, therefore, increased by 3 mm. and the condenser was 
re-tested. The calibration curve of the condenser can be very 
closely represented by a formula of the form : 
capacity — a + 50 — c6*, 
in which the constants a, b, c, had the following values : 
After increasing radius r : 


Before increasing radius r : 
a 0:022 a 0-025 
60-017 b 0-0035 
c 0-0672 c 0-0659 


where Ó is measured in radians and the capacity in millimicrofarads. 
It will be evident from the above figures that the increase of the 
radius has greatly improved the condenser and nearly made the 
term 6 negligible. Possible a slightly greater increase would have 
further improved matters. Although it has not been possible to get 
the initial capacity “ a " as small as one would like, nevertheless the 
condenser has proved very convenient in use, and it is hoped that the 
above data may save some other experimenters from going through 


the work a second time. 


PAUL'S INSTRUMENTS. 


In our issue of January 23rd we made a brief mention of the new 
catalogue issued by Mr. R. W. Paul, and gave some account of its 
contents. As, however, the range covered by this catalogue is very 
wide, and it contains a great deal of fresh information about the work 
with which Mr. Paul's name has so long been associated, we are giving 
in this article a fuller description of its contents. 

Volume € of the new catalogue deals with unipivot instruments 
for both alternating and direct-current circuits. A simple form of 
this instrument is shown in Fig. 1, which indicates most of the 
characteristics of the type, an interesting point being that the action 
of raising the instrument from the table automatically causes the 
coil to be lifted from its bearing. The case is of brass, with a stout 
glass front through which all the working parts may be inspected. 
A carrying case of solid leather, with shoulder strap. can be supplied. 
This form is intended for use as a sensitive galvanometer, and the 
scale has equal divisions, not individually calibrated. Its strong 
construction renders it suitable for use by unskilled persons, either 
for indoor or outdoor work. It has been extensively adopted in the 
British Navy, the War Office and Post Office telegraphs, as well as by 
numerous foreign Governments. For detecting small pressures, 
such as, for example, when localising faults on electric light mains, 
a coil of 5 ohms resistance is suitable ; for general use, such as with 
a Wheatstone bridge or when measuring high resistances by sub- 
stitution methods, a coil of 50 ohms is usually adopted. An instru- 
ment of specially high resistance is also supplied to give the greatest 
current sensitivity, such as is required when measuring high insu- 


lations. 
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Another unipivot instrument is that known as the cross pointer, 
and is shown in Fig. 2. This can be usefully employed for deter- 
mining the ratio of two varying electrical quantities, such as resis- 
tance, current or pressure, and can also be used in conjunction with 
a vacuo-junction or a barretter for the measurement of impedance, 
attenuation in telephone lines, &c. The instrument contains two 
of the large-size unipivot systems, both coils being mounted in the 
same magnetic circuit. This arrangement ensures that any variation 
in the magnetic flux will affect both coils equally, and will, therefore, 


Fig. 1.—AN EXAMPLE OF A SIMPLE Unipivor INSTRUMENT. 


not alter the ratio of the indications. The pointers are at slightly 
different levels, so that they may cross each other. Each pointer 
is provided with its own calibrated scale, which subtends an angle 
of 60 deg., and each instrument may be used independently for 
ordinary measurements. For measurements of ratios the point of 
intersection of the pointers is read off on a chart drawn between 
the two scale ares, and this chart may be marked so as to give directly 
the ratio of the two quantities under test. This arrangement is also 
applicable for the simultaneous measurement of three factors, such 
as pressure, current and resistance. For example, one scale may 
be marked in millivolts, the other in microamperes, milliamperes 
or amperes, and the chart in resistance. The * Ampall " is another 
instrument which is described in this section of the catalogue, along 
with various types of portable testing sets. 

A good example of the instruments dealt with in the section E, 
entitled ** C.C. Laboratory Apparatus ` is the Campbell standard 
galvanometer shown in Fig. 3. For the purpose of calibrating 


A 
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Fig. 2.—Cross POINTER Unipivot INSTRUMENT. 


ammeters, voltmeters, wattmeters and other continuous-current 
instruments, this reflecting galvanometer forms a convenient 
standard, the range of which may be altered as required by means 
of shunt and series resistances. It is intended to be set up per- 
manently in the test room, in conjunction with a long scale and 
suitable switching arrangements ; it is specially designed to eliminate 
the small variable errors found in ordinary galvanometers with 
torsional control. In this standard galvanometer the controlling 
force is gravity, the coil being hung on a wide bifilar suspension ; 


there are thus no errors due to fatigue or change of elasticity with 
temperature. Creeping of the reading after continuous deflection 
for a long period and uncertainty of return to zero are entirely 
obviated. Attention may also be called in this connection to the 
vernier potentiometer shown in Fig. 4. As a precision instrument, 
it is claimed this potentiometer possesses several advantages over 
the slide wire pattern. The functions of the slide wire are performed 
by resistance dials arranged according to the vernier system invented 
by Kelvin and Varley. The coils are put into circuit by substantial 


Fig. 3.—View or CAMPBELL STANDARD GALVANOMETER. 


switch brushes enclosed in the instrument and shielded from external 
influences, so that all thermo-electric errors are eliminated. This 
arrangement possesses a further great advantage in the fact that the 
value to be measured is read off in a straight line of figures. The 
instrument is, we understand, extremely compact and portable, and 
the accuracy is independent of wear and tear. The instrument, as 
illustrated, contains four sets of coils arranged in five dials, a double- 


Fic. 4.—View oF VERNIER POTENTIOMETER. 


pole checking key and a selecting switch for two external circuits. 
as well as a galvanometer key with safety resistance ; a range switch 
is also shown, but may be omitted if it is not desired to read pres 
sures to less than 0-0001 volt. Pressures from 1 microvolt up to 
18 volts can be read on the two-range pattern, using a 10-cell ac- 
cumulator. -— 

An interesting outfit is that shown in Fig. 5, which 1s ane A 
for cable-testing purposes, and includes apparatus for both indoo 
and outdoor measurements of insulation, capacity and resistanc € 
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such as is required in telephonic testing, the frequency of which can 


EE of machinery, apparatus, telephone or power cables, and also for 
TSM tS ge localising faults on the latter. be adjusted over a large range. 
ile tede A large section, H, of the catalogue is devoted to instruments for ; The interrupter comprises a steel wire provided with adjustments 
| amem high-frequency measurements, one of the most interesting of which is , for altering its effective length and tension and carrying a make- 
tee ys the Campbell inductometer bridge shown in Fig. 6. "This bridge | and-break contact, an electromagnet which can be connected with 
t ene comprises a simplified form of variable mutual inductance with a pair | a battery to maintain the wire in vibration, and a separate make- 
Hae > of self-contained non-inductive ratio arms, 10:10 ohms. It consists | and-break contact, actuated by the wire, for use in conjunction with 
itum of a fixed primary and a movable secondary, the latter being so | oscillatory circuits when high-frequency alternating currents are 
Moe shaped as to give a nearly uniform scale. The whole of the induc- | required. 
TEES tance variation is read on the scale, the range of which can be altered Other volumes of the catalogue relate to resistances and rheostats 
by means of primary multipliers 1l and 10, and secondary multipliers | (A and B) and to standards for A.C. measurement (F). 

N 

7 Fic. 7-—COHEN INTERRUPTER AND VARIABLE FREQUENCY SOURCE. 


Fre. 5.—A PACUL CABLE-TESTING OUTFIT, 


1, 2, 5 and 10; the product of the two multipliers used, into the 
reading on the scale, gives the mutual inductance. The scale has an 


approximate length of 300 mm., and is divided from —0-5 to 10:5 | 


microhenries ; thus a maximum value of 2 millihenries is measurable 
by the aid of the self-contained multipliers. The range can be 
increased up to 100,000 microhenries by using unequal ratio arms. 
The primary is divided in the centre as in the case of the variable 
mutual inductance standard; therefore no balancing coils are 
required when the equal ratio arms are in use. The instrument can, 
however, be used with external bridge ratios for the measurement of 
large induetances, in which case suitable balancing coils having 
Ith and ,| th of the primary inductance can be furnished. The 


ü 
bridge requires only the addition of a suitable non-inductive resistance 


The catalogue contains exceptionally full details of several hundred 
instruments, with instructions for use and working diagrams. All 
of the instruments have been designed and developed at Mr. Paul's 


works at New Southgate, London, N. 


—M = 


CORRESPONDENCE. 


RADIO-TELEGRAPHIC PROGRESS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your readers are indebted to you for the interesting 
reproduction—in your current issue—of some of the Eiffel 
Tower signals which, by the active enterprise of Mr. A. A. 
Campbell Swinton, and the courtesy of Commandant Ferrié, 
were shown on the screen on the occasion of Mr. Campbell 
Swinton's Presidential Address to the Wireless Society of 


London. 
An early instance of radio siphon-recorder signals being 


Fic. 6.—CAMPRELIL INDUCTOMETER BRIDGE. Fig. 1.—REPRODUCTION (FULL SIZE) FROM TRACING OF TAPE SHOWING SIGNALS FROM EIFFEL TOWER. 


box, a source and a detector to form a complete Heaviside equal- | illustrated in your columns was in Mr. H. C. Marillier's article 


ratio bridge. The connections are clearly engraved on the ebonite 
board, rendering the bridge particularly valuable for instructional 
purposes. [t can also be adapted for capacity measurements by 
the Carey-Foster method. The primary circuit is capable of carrying 
a current of 3 amperes on the x l range or l ampere on the x 10 
range, and the secondary will safely carry l ampere. 

Another instrument in this section is the interrupter and variable 
high-frequency source designed by Mr. B. S. Cohen and illustrated in 
Fig. 7. This instrument provides a convenient source of current, 


on the Lodge-Muirhead Wireless Telegraph Svstem (THE i 


ELECTRICIAN, March 27, 1903). They. of course, were received 
primarily on a mineral-oil film coherer at a speed that now 


would be deemed very low. 

At the present day the problem is how best to record received 
signals of a nature and at a speed hitherto practicable onlv on 
a telephone. or perhaps through the medium of a complex and 


somewhat tiresome photo-telegraphic system. 


144 


THE ELECTRICIAN, 


FEBRUARY 6, 1914. 


The recording devices of Mr. Campbell Swinton, so vividly 
described by him, add greatly to one's knowledge, for which 
reason I have much pleasure in bringing to his notice by your 
courtesy, Sir. and with the permission of Mr. Axel Orling. some 

"other radio signals. These were recorded through the inter- 
mediary of an ordinary crystal detector in parallel with a tele- 
phone, and the receiving coil of an Orling jet relay (make-and- 
break pattern) working an ordinary Wheatstone receiver (inker) 
on local circuit. Mr. Campbell Swinton mentioned this relay 
in his address. 

These apparatus were at a radio station in the south-east of 
France, where, on October 18. 1913. they were hurriedly in- 
stalled. They worked as soon as set up. The trials were informal 
and, owing to circumstances. confined to a short space of time, 
being apart from the work which called Mr. Orling to France. 

The signals here shown—a few out of many. torn away at 

. random—were noted by Mr. Orling, and bv other experimenters 
as being audible on the telephone simultaneously with visible 

 deflections of the jet, and the appearance of the record on the 
Wheatstone inker. 


Specimen " A’: (words: " nord ouest ") from a meteoro- 


/ 


Fi. 


2.—REPRODUCTION (FULL SIZE) FROM TRACING OF TAPE SHOWING SIGNALS FROM CLIFDEN. 


purposely varied from hour to hour. Specimen here given 
happened to be at thirty words a minute. More than twice 
this speed was equally legible, though of course with ~ dots " 
and " dashes " uniformly shorter and more closed up, as Wheat- 
stone tape was kept at one set speed. E. R.-B. 
[We have carefully checked the tracings here reproduced 
against the original tapes, and we can vouch for their accuracy, 
although. indeed, no such verification is necessary for our 
readers in the case of work over the signature of Mr. Raymond- 
Barker. Fig. 3 is from the original, and the signature to which 
reference is made can be read by turning the page the other 


| 
way up.— EnD. £.] 
| 


THE REPRESENTATION OF POWER IN ALTER- 
NATING-CURRENT CIRCUITS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır : Those of your readers who are engaged in teaching will 
no doubt have found that by aid of the crank diagram the 
student readilv obtains a clear conception of a simple har- 

| monicallv varving current or P.D. A clear conception of the 
wave of power in an alternating-current circuit is. however, not 
so readily obtained. The student sees at once that the power 
dissipated by an alternating cur- 
rent I in an on:nic resistance, 
R, is RP, and that. therefore, the 
shape of the wave of power is got by 
squaring the ordinates of the current 
wave, but it strikes him as somewhat 
mvsterious that the power waveshould 
have the shape of à sine wave ri 
double frequency. The ordinary crank 
diagram gives two cranks or vectors, 


Jogical bulletin sent out from the Eiffel Tower, Paris. The full | one representing I and the other V. rotating with angular 


sentence on the slip, as torn away, runs :— 
; "ou brumeux quelques pluies nord ouest " 
Specimen “B”: (words: " brunda hobber `’) is from a 
message sent out from Clifden, Ireland, about 3 p.m. on the 
date already mentioned. The rest of this bit of slip runs :— 
. . * Brunda hobber vf (or 4f) repeat 
brunda hobber " - 

Both specimens (“ A” and “ B ") are under similar condi- 
tions as regards speed of Wheatstone tape. 

The Clifden signals were so strong that a shunt of 250 ohms 
had to be applied to the jet-relay signalling coil of 750 ohms. 
There was nothing astonishing in this, in view of the fact that 
this relay will give effective signals from a current as low as 
0-0175 micro-ampere. 

The original tapes or slips from which " A " and " B " have 
heen traced will be submitted to vou, Sir. for your inspection. 

Unfortunatolv. signals from Glace Bay, Canada. which not only 
were audible and recognisable on the telephone, but visible on the 
jet and on the armature of the Wheatstone, were not recorded 
owing to sudden ink trouble. Other work then supervened. 

Finally, in this connection, it may be remarked that any 
advantage derived by radio-telegraphy from the Orling relay 
or magnifier will be on parallel lines with the unprecedented 


|^ enrego PAP apr eve 


velocity 2a 7o. These serve sufficiently well to give à clear 
conception of the manner of variation of the current and the 
voltage. If in the same diagram another crank could be shown 
whose angular velocity would evidently be twice that of the 


+t! 
(Z 


Fic. 2. 


Fic. 1. 


I and V vector, and whose projection plus a constant would 


E be a measure of the instantaneous power, the 


student would be helped towards a clear conception of the 
‘nature of the power wave. 


Fig. 3. —R ErPRODUCTION (FULL SIZE) FROM TAE ORIGINAL TAPE SHOWING SIGNALS RECEIVED AT SEAFORD. 


speeds this same relay can produce on the cables. So the 

two sister services—elder as well as vounger—will benefit.— 

l am, &c., 
London, Feb. 2. 


E. RayMonD-BARKER. 
Postscript, February 3rd. 

I have to-day obtained Mr. Orlinzs kind permission to send 
to you, Bir, to be reproduced at vour good pleasure, the en- 
closed slip (see Fig. 3)—attested and signed bv a leading tele- 
graph authority—earing Jet-relav Wheatstone signals received 
at Seaford, Sussex, at 3:40 p.m. vesterday (February 2nd)—sun 
shining—the said signals being from quenched-spark auto- 
transmission at a radio station in the south-east of France. 
The jet-relay in this instance had to be very heavily shunted. 
No special speed test was made. Speed of transmission was 


| The introduction of such a power crank proves to be qui s 
simple. Let the crank OI in Fig. 1 represent the current 1n 4 
resistance, R. Then to some scale the same crank OI repre- 
sents also the P.D. over R. Thus the length OP represents to 
| one scale instantaneous current and to another scale instan- 
‘taneous voltage, and (OP)? represents instantaneous power. It 
Is obvious that the point P always lies upon the circle having 
Olas diameter. Now OP? = PN? ON?, the line PN having been 
drawn perpendicular to OI, and by geometry PN?=ON x NI. 
' Hence, OP2=ON x NI -ON2- ON(NI2- ON), or. since (NI 
+ ON) is constant, OP? is proportional to ON—that is to say, 
the power is proportional to ON at every instant, that 15 to 
: (OC CN). Now, CN is a simple harmonically varving quantity, 
| for it is the projection upon the diameter OI of the circle OPI 


THE ELECTRICIAN, FEBRUARY 6, 1914. 145 


, F.R.S., F. Gore-Browne, K.C., Robert Hammond, W. M. Mordey, 
G. Scott Ram, J. F. C. Snell, and James Swinburne, F.R.S. 

After the toast of “ The King " had been duly honoured * The Asso- 
ciation of Consulting Engineers " was proposed by Mr, J. H. BALFOUR- 
Browser, K.C., who said that he was in the happy position that evening 
of having a good client whom he need not defend, but only praise. There 
was a necessity for the new departure which had been made in the forma- 
tion of that Association. It was an attempt to keep the profession of 
required is the crank CP. The case of a circuit of zero power ee AN heighta; that Mon P ea ni due 

actor mav í th i similar manner. Referring to and w nmn nt if it were SOUL t, couk not e bc er indicate iam 
factoi may he dealt W th in a simi ; 20 in the word: Circumspice. He could conceive no worse fate for engi- 
Fig. 2. if the projection of OI upon the vertical represent 1n- | neers than that they should become an instrument of manufacturers or 


of the point P moving with uniform velocity around the | 
circumference OPI. The angular velocity of P with reference 
to OI is obviously twice that of I about O, for the angle PCI | 
is always twice the angle POC. 

Thus it is seen that the power at any instant Is given by the 
projection of CP upon OI, plus the constant OC, and that the | 
angular velocity of CP is 4e eo. The power crank that was 


stantaneous current. then to some scale the projection of OI | à slave of à municipal corporation. In order to maintain a profession 
upon the horizontal will represent instantaneous voltage, and | 8t its highest level it was essential that it should have an external con- 
science in addition to the individual consciences of its members. Their 


:; " « r k "n , i . > s PEN » s a E ‘ " à 
the instantaneous power is proportional to the product OP x IP. society with its rules for moral guidance was a conscience of this kind. 
When a society was on the down grade its behaviour as a body was worse 


That is to sav. the power 1s proportional to the area of the 

triangle OPI, and, therefore, to the altitude PN of the same | than the behaviour of its individual members, and the opposite equally 

triangle. But PN is the projection of PC upon a diameter of | *PPlied when a society was on the up grade. Examples of the down 
grade were to be found in secret societies and of the up grade in the 


4 MO ) a 1 ` ry 4 T u . . . > . * 
the circle OPI. And, as in the previous case, P moves with | Christian Church. The spirit of à society, the true esprit de corps, was 
uniform angular velocity 4x ~ with reference to OI. Hence | therefore different from the spirit of the individuals forming it. With 
regard. to trade and commerce the members of the Association of Con- 


in this case the power is a simple harmonically varying quantity | l i 
of double frequency, and it is represented by the crank CP. sulting Engineers must stand in splendid isolation. ‘The engineer was 
Thoqqueobs vireutcobanvmUWer etor 25e deut] certainly serving God when he was working at his best, but the engineer 
UNUM xd uua ny P? ver žactor may De Gealt WITA | commercialised was as certainly serving Mammon. This latter was the 
y spütting the current into two components, one in phase with | condition of the State and the municipal engineer, when he competed 


the voltage and the other in quadrature.—I am, &e., with private enterprise. Continuing, Mr. Browne said he felt very 
London, Jan. 29. F. M. DENTON strongly that new trades ought not to be handicapped by the competition 


of public departments which operated with funds provided by the very 
people with whom they were competing. Further, State and municipal 
engineers should not be allowed to compete with what he would call 
ordinary consulting engineers. They should devote all their time and 
attention to the work of the municipality, and be adequately paid for 
doing this duty. If they did devote their time and attention adequately 
to the work of the municipality they ought to have no time for engaging 
in private practice. Apart from this there was the danger in à muni- 
cipal engineer acting in a consulting capacity that he was liable to have 
a narrow outlook. The variety of the work engaged in by the consulting 
engineer was his strength, and was apt to give a judicious breadth to his 
decisions which was invaluable to his chent, In future municipalities 
would tend more and more to demand whole-time engineers whose work 
would be subdued to collectivist doctrines, nimicable to the free opinions 
which should be held by every consulting engineer. The Association of 
Consulting Engineers was, therefore, doing good work, both for itself 
and for the public in keeping up the standard of the profession, 

This toast was replied to by the CHAIRMAN, who said he felt some difti- 
dence in responding to the toast of a new association. It had, however, 
by this time successfully passed through most of its infantile diseases 
and was growing up. He hoped it would have a numerous progeny, and 
many grandchildren. Mr. Balfour- Browne had described the aims of the 
Association with great exactitude, Its members did not seek to elevate 
themselves among their brethren. The Association was not a scientitic 
society, and its members remained loval to those societies to which they 
already belonged. The rules were very definite on this point, and it was 
not desired to usurp the functions of these high bodies. But no scien- 
tific association, having necessarily a very varied membership, could 
make rules which would be applicable merely to consulting engineers. 
So, proceeding on the idea that heaven helps those who help themselves, 
the Association hed been formed for the better protection both of con- 
sulting engineers and of the general public. The lives of the community 
were as much in the hands of the engineer es in those of the doctor, and 
that was another reason why this Association had been formed as a body 
of professional men to work on professional lines, and to advise clients to 
the best of their ability irrespective of their own pockets. 

The toast of “ The Guests " was proposed by Mr. H. Percy Bourwois, 
who said that the number of distinguished. guests present that evening 
was a good augury for the future of the /ssociation, He compared this 
inaugural dinner to a christening feast, and dwelt humorously on the 
infant troubles of “ Dvkes’s Baby." The Association had been charged 
with being a trades union and a purity party. He cid notobjcet to either 
term, It was necessary that the consulting engineer and expert witness 
should be bevond suspicion. They had many precedents for what they 
had done, Both the legal and medical professions had their trade 
unions, and even the House of Commons was a society of the same kind. 

This toast was responded to by Mr. C. E. C. Browse, President of the 
Society of Parliamentary Agents, who said he had always understood that 
the engineer could not make a mistake. Those responsible for the con- 
duct of the dinner had, however, made a great mistake in appointing him 
to reply to this toast. Nevertheless, he felt that he was among friends, 
and that there was a great deal in common among those representing 
different. interests who were present that night. Such occasions were 
fruitful of an incalculable amount of good, and made the subsequent dis- 
cussion of knotty questions much easier. 

Mr. A. BRUCE ANDERSON also replied to the toast in a humorous speech. 


“RATEABLE VALUE TARIFF FOR RESIDENCES.” 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : There is a point which I think is rather important, and 
which does not appear to have been raised in the discussion on 
Mr. Seabrook's address on this subject. I refer to the possi- 
bilitv of the consumer using lower efficiency lamps in order to 
economise In his bill for renewals. At 0-5d. per unit the most 
economical efficiency for tungsten lamps will give a specific 
consumption of about 2 watts per candle-power. For in- 
stance, if a 200-volt consumer replaces a 25-watt 200-volt lamp 
with a 35-watt 220-volt one the candle-power is practically the 
same and the consumption is increased by about 5 watts. The 
life, however, will be increased about four times. Taking the 
life of the higher efficiency lamp at 1,500 hours, the increased 
energy for this period costs 33d. for which outlay three-quarters 
of a lamp has been saved. 

I do not know whether Mr. Seabrook would regard this as an 
advantaze or a disadvantage from the supply authority's 
standpoint.—I am, &c., 

London, Feb. 2. A. W. ASHTON. 

[Why not in some cases revert to the carbon lamp ?—Eb. E.] 


ELECTRICALLY OPERATED TRAMWAY POINTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Your footnote to the letter of Mr. F. M. Denton on 
page 662 of January 16th issue does not convey a correct idea 
as to the extent of the adoption of automatic point controllers 
in Great Britain. During the past decade three or four firms 
have been engaged in the manufacture of these appliances, 
which have been largely adopted all over the country, Glasgow 
being practically the last of the great cities to try them. At 
a moderate estimate there cannot now be less than 500 or 600 
of them installed. Nor has Glasgow introduced them to 
Scotland. as I believe the first lot were installed at Leith some 
eight or nine vears ago, and more recently there have been 
automatic point controllers fixed at Hamilton and Dundee.— 
lam, &c., 


Bradford, Jan. 31. A. E. DoDWELL. 


ABSOCIATION OF CONSULTING ENGINEERS. 


The inaugural dinner of the Association of Consulting Engineers 
was held at the Whitehall Club, Princes-street, Westminster, on i us I 
Monday, February 2nd under the presidency of Mr. G. Midgley Taylor, Mr. JAMES SWIN PERAL proposed the toast of " The Hon. Secretary anl 
chairman of the Committee of the Association. The members and Hon. Treasurer of the Association,” and remarked ue CU lic is 

st; Sd ed z 90. and included Sir R. Antrobus thought to be a fortuitous concourse of atoms had. now become we 
guests px an numbered about SU. € uie i ^ | Association of Consulting Engineers entirely owing to the initiative of 
K.C.M.G., C.B., Sir A. B. W. Kennedy, LL. D., F.R.S., Sir H. Tanner, | Mr, Dykes. Mr. Dykes had done a tremendous amount of hard work in 
C.B., D.S.O., Prof. D. S. Capper, Messrs. A. Bruce Anderson, J. H. forming the society, and some of his numerous expeditions for this pur- 
Balfour- Browne, K.C., H. P. Boulnois, C. E. C. Browne, W. Duddell, * pose were humorously described by the speaker, In connection with the 


i 
j 
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formation of the Association there had been a great deal of difficulty in 
discovering exactly what a consulting engineer was. He had been said 
by some to be a purveyor of zinc chimney pots, by others a patent agent. 
by others an employé of an insurance company, and by others as a man 
who received a retaining fee from a railway company. The difficulty of 
exactly defining the consulting engineer seemed to be insuperable, but it 
hac been overcome. The Association were deeply indebted to Mr. Dykes 
and Mr. Lowcock for the work they had done on the part of the profession. 

Mr. Dykes, in reply. pointed out that the success of such an Associa- 
tion depended upon the co-operation of its members. Every member 
should, therefore, do his best to make the Association known to both 
engineers and to the public, and to acquaint the secretary of ways in 
which the Association might be useful to its members. To form such an 
Association had meant a great deal of hard work, but the results were 
worth it, and he felt satisfaction in that he could truly say he had lived 
and toiled with men. 

Mr. Lowcock also briefly replied to this toast, and pointed out that 
this dinner was not really à christening, but a confirmation. He, as 
treasurer, had no difficulty in obtaining the subscriptions, and they would 
be pleased to hear that the Association was financially sound. 

Mr. J. F. €, SNELL, in proposing the toast of " The Hon. Solicitor," 
remarked that the term was an exquisite irony considering the enormous 
amount of work that Mr. Wright had done in the preparation of the rules 
end articles of the Association and in getting its registration accepted by 
the Board of Trade. In this connection the work of Messrs. F. Gore- 
Browne and J. H. Wood should also be acknowledged. 

Mr. F. E. WRIGHT, in reply, said that there had been some extremely 
difficult problems to solve in connection with the formation of the Asso- 
ciation, but these had been successfully overcome. He hoped that in due 
course the Association would make such progress that it would be neces- 
sary to employ him to submit a petition forthe grant of a Royal Charter. 

Mr. W. M. MonbEy proposed, in a humorous speech, the health of ©“ The 
Whitehall Club." | 

Mr. A. W. JouNsow. in reply, said that it had been the greatest pleasure 
for the committee of the club to grant the use of the building to the 
Association, lt was fit and proper that the first social gathering of the 
Association should be held under the auspices of a club which for 50 vears 
had been the home of consulting engineers in Westminster. He was not 
sure what the qualifications for membership of the Association were, but. 
he felt certain that membership of the Whitehall Club should be one of 
them. He wished the Association a long life of prosperity and usefulness. 


— 


MARCONI’S TIME SIGNAL RECEIVER. 


The current issue of the ** Wireless World ` describes a complete 
time signal receiving set which is now being manufactured hy 
Messrs. Marconi's Wireless Telegraph Co. It is especially intendcd 
for the use of amateurs. The apparatus is entirely self-contained, 
the detector, tuning condenser and inductance being mounted in the 
same case, which measures l ft. 103 in. by 7j in. by 8] in. over all. 
The magnetic detector consists of a soft iron band moving at a uni- 
form ratein the magnetic field provided by two permanent magnets; 
this band passes through a glass tube carrying a primary winding 
conneeted to the aerial circuit through terminals, while a secondary 
winding connected to the headgear telephones is carried on an 
ebonite bobbin placed over the centre of the primary. The band is 
com posed of a large number of strands of fine gauge silk-covered soft 
iron wire, loosely twisted together and covered with vaseline ; it 
passes as an endless band round two ebonite pullevs—one driven by 
clockwork in the base of the instrument, and the other running free. 

The arrangement of primary and secondary windings with their 
corresponding terminals is duplicated on the receiver. so that in the 
event of damage to the windings on one side the opposite set can be 
employed. A hinged lid is fitted on the case to protect the band. 
windings and other external parts from dust or breakage. The aerial 
tuning inductance comprises a solenoid winding of insulated wire 
with tappings leading to a controller switch with 21 contacts, giving 
a wide range of finely graduated adjustment. The tuning con- 
denser is of the dise pattern. giving continuously- variable adjustment 
over the range of capacity required. 

The method of connecting up and using the instruments is very 
simple. Itis necessary to point out that the receiver should not be 
connected directly to the aerial when the aerial is also being used for 
transmitting; in such cases it should be connected by a suitable 
switch, The range of wave-lengths received on this instrument is 
approximately from 100 to 2.500 metres, but the limits of this range 
will vary with the aerial installed. the minimum wave length received 
hv the detector being a little more than half the fundamental wave- 
length of the aerial. 


—————————————— á— 

Municipal Wiring.—1n compliance with a request from the Incor- 
porated Municipal Electrical Association. Bridlington Electricity 
Committee have asked their M.P. (Sir Luke White) to ballot for a 
place for the Electric Lighting Bill. 1914, at the commencement of 


the session. 
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CURRENT TRADE LITERATURE. 


"Special reference is made to a number of new lists in the Art Supplement 
pages of this Section. ; 

INCANDESCENT ELECTRIC LAMPs.— The Sun Electrical Co. (Ltd.). 
118. Charing Cross-road. London. W.C.. supply all makes of electrie 
lamps. The company have just issued a new list (No. 252). giving 
particulars and prices of metal lamps. carbon lamps. candle lamps. 
radiator lamps and battery lamps, and will be pleased to forward a 
copy of the list on application. 

INSULATING VARNISHES. &C.— The Armorduct Mfg. Co. have ready 
a new folder dealing with '* Armorite " insulating varnishes. cloths, 
silks and papers. 

A.C. Morors.—Pamphlet No. 224. issued by Bruce, Peebles & Co. 
(Ltd.). Edinburgh. fully describes Peebles large size A.C. motors 
(polyphase, induction type) Some excellent illustrations are in- 
cluded in the pamphlet. which is well got up and nicely printed. 

A. E.G. ScrPPLIEs.— The A. E.G. Electric Co. send us a binding case 
containing supplv price lists Nos. 101 to 131 inclusive. These lists 
deal with lamps heating and cooking apparatus. electric clocks. small 
motora, fans. fittings and accessories and appliances too numerous for 
special mention. Interested readers should apply to the company at 
133-135. Oxford-street. London, W.. for a set of the lists. 

Time RECORDERS.—An attractive brochure is being sent out hy 
the National Time Recorder Co.. 5. Blackfriars-road. London. N.E.. 
describing aid illustrating the companv's time recording machines 
Any of these machines may be electrically driven from a master clock. 

INDUSTRIAL LigntinG.—Siemens latest publication contains 
descriptions and illustrations of various types of lighting material 
which they are in a position to supply for industrial lighting. The 
booklet gives information which will help all concerned. with indus- 
trial installations, and certain illumination notes have been ineluded, 
which will assist the buyer to obtain a thorough understanding as 
to the relative values of the material he ought to use. 


PATENT RECORD. 


— 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mewsurn, ELLIS & Pryor, Chartered Patent Agents, 


70 and 72, Chancery-lane, London, W.C. 
W henever the date applied for differs from the date on which the application was lodged 


at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 

8,144 Bastian. Process of manufacturing resistances for electrical heating apparatus 

(4:19:12) 

27.956 JouwszN. (W.C. H:raeus Gs.) Switchine devices for starting mercury Vapour 
or other electri: lamps, electromotors, and the like. 

Relates to automati? starters. The sw/tz^ine armature is arraresd between two 
electromaenetic poles. or a single magastic pole branched. its limiting positions 
b:ine controlled bv astopor stops. 

27.981 JENsEN. (Doddo Motive power installation or power transmisi 
particularly apzlicac!s for use in torpedoes and submarine vessels. 


on system 


1913 SPECIFICATIONS. : 

43 LANCASHIRE Dvs Aw & Motos Co., Woop & McLeon. Apparatus for elsctrizally 
operatire planing machines and the like reciprocating tools. (Ccgnat? az phos 

tion 16.792 12). 


168 OrtiscHE ANSTALT C. P. Goerz Axt.-Ges. instruments. 


Distanc?-mesasuring 


(8 1:12) 
465 Paur. Mignetometirs, compass?s and the like, i 
736 Signat Ges. Radiating system for sigaalling by electric waves from aeroplanes. 
(24 212.) 


791 WITHERS. (Cox & Dicketts.) Automatic teleeraph transmitters. 
1.223 WeSrern EtreztrRic Co. (Wohler) Automatic telephone exchange sye ms. 
1.278 GsAHAM. Electro maenstically-operated diaphragms for producing seuss. 
2.3601 CremMpson & Murrett.  Etsctric-contact makers. (7213) 

Relates to electric contact makers for artillery. and consists of an 
with clockwork mazeastísm for workine a contact maker over a dial face. 
provided with a number cf contacts. to waich are attacasd tha live termin as 
also provided with a circuit tor testine purposes. ; 

4225 BReorHERTON. D-vic: for holding a coil or coils of insulated cr other wir? which 
is baing used in the installing of electric liehting, ball telephone and hx? systems 

$158 Jounstone & Fessuscox.  Roevlators for dynamo-electric machines. 

5.199 Sctuminpr. Electric arc lamps tor projection, 

7,146 CHRUCHWARD. Combined dynamos and v>overnors. ; : 

7.151 British THomsow-Houston Co. (Gen ral Electric Co.) Control of hizz-ir2a9n0y 
alternatin electric currents. Nine beets 

10.514 Ercuects. Congoon & Murg (LTD...) AND Murr. Reversing and tontreliing €T 
for electric motors, specially applicable to electric motors for operating hits, f 

11.219 Kraus. Method and apparatus for the electrostatic separation and cisan.ng © 
erits, erain or tha like, (29/4 13.1 iy 

13.359 Pastore. Electric safety devices against houce-breaking. burglary, anc th? ure 

13,447 Fraser. Electric elevator systems. (29 7-12.) 

R-latss to electric el:vator systəms and consists in mechanically Uy Rois 
tog itor th» armature shaftsof two electric motors ordynamos having rota’ ve no 
sc thiton: motoror dynamo always acts as a motor wher theother acts as à aur 
and transmittine the rezctivs thrust of armatures on the fields to an elevator © 
and counterweight, 

13.695 Reap. Incandescent electric lamo filaments. 

13.989 Lucas & Turner. Enein: starting and lizatine equipment for metor V? 
and for lik» purposes, 

16.058 FagRRER. Electric safety lamps. 

16.770 Reap. Electric incandescent lamps, 

16 827 Tow rer. Controlling g:ar for or connected with el 


pumps, 
17.124 Siemens Bros. & Co. (Sismens & Halske Akt.-Ges.) Arrangements 
mitting and raccivine sienals. mittes 
Relates to transmitters. Th» arithmetic mean of the settines of the e aad 
are shown by receivers. All thy transmitting systems are connected In parallel a 
oprat: torəc`ivin z stations at the same time. 


electromagnet 
which i 
Jt is 


connect’ 
* 
t2 
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whatever. and with the local address and certain local 
It is true that there 13 a 


DITURE ...... IPTE ... 747, Three-phase Main Switch- 
tacit understanding that when business is going the par- 


CONTENTS, 
-ONE-SIDED PupLiciTY ExPEN- | “ Downlite" Lamps. Illus... 160 | information specially printed in. 


748 board tor Atbasar Copper 


Business Notices............ | l 
Fields, Russin. Illustrated 161 | toos manufacturer, whose literature is made use of. 


‘Bankruptcies, Liquidations,&c. 748 


Electricity Supply .......... 748 | “ Fiberene ” Buckets ...... 161 À A i 
rund DO o nM s. naning E for Bloei T" will, or may, get his share, but the fact remains that the 
‘ t V eee : trated ...... í i dS Me 
Traction Notes ^... rre 150 L Hombaun^ Standard Roller capital cost and the initiation and enterprise in the com- 
lisce eous Notes eeeervece 761 Journal Bearings @oveeceree 162 1 q ctioi of t ls 'eat mass of rinted matter 
Tenders Invited . 2... 732 | Small Motor Generators. Tius. 162 | Pilation and production of this gr ds ud 
Tenders Received & Accepted 754 | Wotan Concentra Lamps | must be borne bv the manufacturer alone. We are ex- 
Illustrated .............. 165 . "E AU TCR 
The Round Table............ 149 | The 150- Watt Mazda Lamp.. 163 cluding for the moment the work which the Publicity Com 
Te e Ponp Pite e 149 | A Half-Watt Street Lighting " mittee has attempted to do in this direction, and also the 
: i : 8,.. itting. Illustrated ...... : . ; ; " 
Home Office Bridge xis iov neo IUE Appa- minor contributions which have been made bv certain 
Illustrated .......... vere 150| ratus ,L eene 164 | electricity undertakings from time to time in the purchase 
"Commercial Progressat Derby 150 — ] 1 booklets l also i 
E licis Mine LEGAL INTELLIGENOE ........ a of specially prepared pamphlets and booklets, and also m 
aft Signalling System. Municipal Accounts ........ : . leitv t " 4 id 
Illustrated c ....-... 152 | Companies’ Meetings & Reporte 756 the placing of orders for publicity matter with printers 
“The Electrician '' Tables o? New Companies, &c... .... .... s in the district who are probablv consumers of the elec- 


tricity department. 
At the present time there is cer:aimly a lack of 


financial balance about the publicity work of the electrical 
ONE-SIDED PUBLICITY EXPENDITURE. industry, and especially that portion of it which is con- 
cerned with the public at large. We have ourselves, in 
conjunction with others, urged the necessity for the estab- 
lishment of à common fund, to which the whole of the 
interests in the industrv, concerned with the propagation of 


Electric Power Supply .. 151-159 | City Notes ... 
‘Fire Protection at Sea ...... 160 | Companies’ Share List ...... 757 


ee 


The subject of publicity has been dealt with so frequently 
in our columns that we almost hesitate to re-open the 
question. On the one hand we hear complaints of the dila- 


tory attitude of all the interests concerned with the wider 
aspect of publicity, and on the other it is frequently urged | the gospel of electric service should regularly contribute. 


that the burden of electrical publicity work is being borne ; It is possible that the large sums, which are being spent 
entirely by one class—namely, the manufacturers. In his | individually by manufacturers and the tiny sum: which 
speech at the annual dinner of the B.E.A.M.A., Mr. A. B. | certain municipal and company undertakings have devoted 


ANDERSON, the chairman of the Association, referred to the | to this class of work would, if put into a common fund. be 


necessity for further co-operation between the manufac- ! sufficient for the purpose of conducting a useful campaign in 


turers and the electricity supply undertakings, in order ! London and the larger provincial towas. Of course, ia such a 
that a scheme for giving national publicity to electrical ; case, the manufacturer would not be willing to provide seven- 
service could be put into practice. He complained, some- | eighths of the money required for this purpose. as h^ is 
what bitterly, that electricity undertakings, especially | doing at present. The advantages which result from the 
the municipalities, were unwilling to bear their share | extension of the number of electricity consumers are greater 
of the cost of such national propagandist work. As | for the supply undertaking than they are for the manufac- 
long as the manufacturer was content to supply the funds, | turer, because it is safe to assume that once a consumer 
the electricity undertakings displayed a certain amount | always a consumer. This fact does not seem to be realised 
of zeal and enterprise in pushing electric service. We | by the engineers of electricity supply concerns. who 
have been making inquiries in this direction, and the ; argue that the manufacturer also benefits by the sale of 
opinion is generally expressed that the manufacturers as a | lamps and other apparatus as he may put on the market 
class do practically all the publicity work of the industry at | from time to time. This is, however, a somewhat narrow 
the present time. They issue circulars, bulletins, pamphlets, | view to take, and if persisted in it is not improbable that 
leaflets and a great variety of literature, which is written | the manufacturer will be unable to bear tho strain which his 
from the popular point of view and illustrated by artists | present disproportionate contributions to the publicity work 
who are capable of doing justice to the subjects with which | of the industry impose upon him. He may find it necessary to 
they deal. A very considerable amount of this literature is | curtail his expenditure, and thereby to compel the electricity 
supplied by the manufacturer to central station engi- | supply undertaking to carry on the work from the point at 
neers and to electrical contractors, without any charge ! which he must of necessity, though reluctantly, lav it down. 
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BUSINESS NOTICES. 


The f mal opening of the new premises of the London Chamber of 
Coin zoe, in Oxtort-court, Cannon-street. E.C.. took place on the 
28th uit. 

Jas. R. Cleworth and Theos. W. Howell (trading as J. R. Cleworth & 
Co.;. electrical engineers. 77. Pear-street. Halifax, have dissolved 
partus rahip. Debts Dy Mr. Cleworth. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


By an order of the High Court on Jan, 22 Ernest Fras. Whinnev. 4. 
Fredenck s: place. Old Jewry, London, E.C.. was appointed liquidator 
of the Stolz Electrophone Co. (London) (Ltd.). in. place of Eiliott 
"Thorp 

The ELro Light and Poser Construction Co, (Ltd. ) is being wound 
up volitutirily, and Mr. R. H. Pentley, 232. Strand. London. W.C.. 
has beer appointed hamadator. À meeting of creditors will take place 
at 232. Strand on Feb. 10, Claims to Mr. Bentley by March 12. 

A meeting to receive an account of the winding up of the Mexican 
Fuel Power Co. Ltd. (n fig.) will be held on March 4 at Pinners 
Hall. Austin Friars. Lendon. E.C. 

Winding Up Petitions.—-A petition. for winding up the Globe 
Associated Cable and Telegraphic Services (Ltd) will be heard at 
the Royal Courts ot Justice. London. on Feb, 10, 

A petition for winding up the Stolz Electrophone Co, (1913) (Ltd. ) 
will be heard at the Roval Courts of Justice. London. on Feb. 10, 


M THEME AOU UT OAT EE A 
ELECTRICITY SUPPLY. 


QULLUTLLEU SUTTON HET DETTE 
EXTENSIONS. 


Accrington.— The Electricity Committee wish to obtain sanction 
to borrow £33.520 for additional plant and extensions at the elec- 
tricity works and £9.500 for car shed extensions. 

The electrical engineer (Mr. H. Gray) has submitted a provisional 
tender for 2.000 H.P. additional gas generation engines and other plant 
required at the electricity works amounting to £27,030, 

The L-G. Board have sanctioned a loan of £2,500 for transformers. 

Belfast.— t a special meeting of the Tramways and Electricity 
Committee last week the city electrical engineer (Mr. T. W. Bloxam) 
presented a report as to the provision of additional plant for the 
generating station, 

In the course of his report. Mr. Bloxam st ated that next December the 
normal load at the penerating station would necessitate the continuous 
current machinery for both tramway and lighting being in operation 
simultaneously, with the exception of one of the large units, That meant 
that in the event of one of those being out of Commission, which was a 
very likely contingency, there would be no spare plant, or possibly the 
remaining plant might be seriously overloaded, as would be the case if 
the tramways were contending with a fall of snow. He recommended the 
curtailment of the tramway service in favour of the lighting service, or 
Increasing the capacity of the station during the next ten months. He 
was iti favour of the latter alternative, and he, therefore, recommended 
the in-tallation of a 1,000 kw. battery with boosters and switch gear. 

The mitt r was, after discussion, veferred to a sub-committee, 

Burton-on-Trent.—'l'he Corporation have agreed to put down a 
new turbo-alternatur at the generating station at a cost of £6,000. 

Colne. The Council have decided to erect a high-tension su b- 
station at Cottontree and to purchase a self-regulating booster at a 
coat of £200 for the Keighley-road feeder. 

Coventry. Sanction has been received by the Corporation to 
loasn of (46.000 for extending the electricity mains in the city and of 
£41,000 for &ub-stations and transformers. 

Lasst week the Council approved the recommendation of the Electric 
Light Committers to acquire sites for sub-stations near Stivichall Common 
amt at. Wvley-roed, The number of applications for electric lighting were 
incceasmng weekly, and it was necessary to build several sub-stations, 

Glasgow. The Electricity Committee have approved the draft 
plans of the new Dalmarnock generating station. and the chief engi- 
neer (Mr. W. W. Lackie) has been instructed to prepare the neces- 
sary schedules, 

When completed the station will, it is stated, be the largest not only in 
the city, but in the Wist of Scotland, and will be able to supply energy 
equivalent to 100.000 ur, When in full operation it is expected to take 
on. practically the whole power load for the city, and also co-operate with 

Port Dundas and St. Andrew's Cross stations for lighting purposes when 
necessary. Under the new arrangement the stations at Govan and Par- 
tick will become transforming stations, 

Guiseley. —The Council have approved the plans of Leeds Corpora- 
tion for the electricity sub-station and tramway depot which they 
propose to erect at Gui: eley, 
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Hammersmith (London).—The mains in Han:mersmith-rcad are 
to be augmented by the construction of an additicnal line of ducts 
and drawing in of new cable at a cost of £1.500, 


Holmfirth.—Last week an inquiry was held into the application of 
the Council for sanction to borrow £7.500 for the provision of elec- 
tricitv generating and distribution plant. and for approval of the 
appropriation of a portion of the market ground as a site for an elec- 
tricity generating station. 

It wes explained that a provisional order was obtained in 1912, and 
Mr. A. B. Mountain. Borough Electrical. Engineer for Huddersticld, 
supplied technical details of the scheme. 

Mr. Paddon, representing ratepayers in opposition, laid an objection 
that the law had not been complied. with regarding the service of notices 
on owners adjoining the site for the generating station. The present 
scheme would provide for only a small portion of the district. and he 
argued that it was the Councils duty to improve their present. publie 
lighting by utilising modern gas appliances. 


St. Pancras (London).—In October last application was made to 
the L.C.C. for sanction to borrow £9.543 for electricity purposes 

The Comptroller of the L.C.C. has now intimated that his Finance 
Committee are prepared to recommend the sanction of £1,300 required 
for the acauisition of property, but having regard to the unexpired terms 
of the leases the periods proposed. for the repayment of this sum are 
£426 for 50 vears and £874 for 25 years. They are also prepared to 
recommend the sanction to the borrowing of the amounts applied for 
under the heads of mains, house services and meters repayable in the 
usual periods of 25, 12 and 10 vears respectively. but in regard to the 
amount of £595 for plant they understand that this sum is made up of a 
number of small charges standing in the Borough Council's hooks 
for labour and materials, and in the circumstances they invite the 
Borough Council to charge this amount to revenue account. This 
suggestion has been referred to the Electricity Committee. 

At the meeting of the Council last. week the consideration of the pr? 
posals for extensions to King’s-road station was adjourned in order that 
it might be considered as to how the scheme was likely to affect the 
refuse destructor works. For this purpose a Joint Committer of the 
Hirhwavs and Electricity Committees was formed. This Committee 
have now issued their report in which they state that after discussing the 
matter with the borough electrical engineer and the borough enmneet 
and surveyor, they had come to the conclusion that it was not necessary 
to recommend any amendment of the proposals. 


At the meeting of the Council on Wednesday it was, however. decided 
to approve the scheme for the extension of the King’s-road generating 
station at an estimated cost of £66,218, and to apply to the LAG fur 
sanction to a loan. 


Taunton.—An inquiry was held here last week into the application 
of the Council for sanction to borrow £4.950 for extensions of the 
electricity undertaking. 

The Tows CLERK explained that the Council had recently purchased 
three houses and a yard adjoining the present works, as it was necessary 
to extend the boiler house, ‘Phe number of connections had increased 
from 1,000 to 1.260, and the number of units sold had grown from 032.582 
to 002,666 during the past four years. The undertaking wes carried on, 
not to make large protit, but to benefit consumers by reducing charees 
for electricity. The average price in 1909 was 3:32d., and last vear tt 
was 266d., per unit. Nearly £323,000 had been paid off loans for the 
works, and the amount now oustanding was £48,329. The net pront 
during the past three years had been between £900 and £1,000, and since 
the undertaking had been in the hands cf the Corporation the total pront 
had been £7.948, ard €2.797 had been carried to reserve, from which they 
had had to draw £980 for renewals in two vears. 

West Hartlepool.—The Electricity Committee have been autho- 
rised to borrow £4,300 to cover the excess expenditure and also the 
cost of providing additional feeder cables. 


GENERAL. 

Aberdeen.— The annual inspection of the electricity works by 
menikers of the Council and officials took place on the 28th ult. when 
the new 3.000 kw. generator was started by Lord Provost Maitland. 

On arrival at the electricity station, the city electrical engineer (Mr. J. 
Alex. Bell), with his assistants, showed the members of the Council 
hrough the works, and fully explained the plant and its working. After 
the inspection, the members of the Council were entertained to tea afto- 
which a short toast list was gone through. 

The toast of the Electricity Department was proposed by Lord Provost 
Maitland. The electricity department had been growing very rapidly, 
and that day they had fresh indications of its growth, and he fancied 
by the introduction of new machinery they would soon see the cost 0 
electricity again reduced. Everything in connection with the de partment 
seemed to be in the most perfect order. 

The convener (Mr. Gibb) sal the new turbine alternator was going to 
fultil all that they expected of it in the way of increased economy ul 
running expenses, There were also three motor convertors of 500 kw.. 
each of which had been recently installed. The alterations made. due 
to the construction of a new e.h.t. switch chamber, were quite new. 
That day was a red letter day in the history of the de partment. It was 
not an ordinary annual inspection, It was also the celebration of the 
twenty-first birthday of the department. In starting 21 years age the 
capital expenditure was £23,000, and the first 10 months revenue we 
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£1,850. The capital at present was roughly £400,000, and the revenue 
Yast year was over £56,000. They now had 3,000 consumers and they 
started originally with eleven public are lamps and nine consumers. 
Baillie Taccart, who proposed * The Staff,” said they could not 
possibly have a more efficient and capable engineer than Mr. Bell, 
In reply, Mr. BELL spoke in appreciative terms of the staff under him, and 
-said that it was only by the introduction of the most modern machinery 
that they could possibly hope to keep the price of electricity down, and 
he maintained they were making a forward step in that direction. 


Birmingham.— At the meeting of the Corporation on Tuesday last 
the Electric Supply Committee reported that they had had under 
consideration the question of increasing the salary of the city clec- 
trical engineer and manager. Mr. R. A. Chattock. 

The matter has been before the Council on two previous occasions— 
viz, on June 4. 1912, when, in consequence of the general resolution with 
reyard to salaries only being brought up in February, the matter was 
withdrawn, and with other salaries in February last year, when the pro- 
posal was again withdrawn. The Committee considered that the cir- 
‘cumstances in connection with Mr. Chattock’s salary were exceptional, 
and it was on that account taht they submitted the matter again for 

consideration by the Council. Mr. Chattock was appointed city electrical 
‘engineer and manager in July 1903, at £1,000 per annum. and on April 1, 
1907, his salary was increased to £1,200 per annum. The output of the 
undertaking in 1903 was 3,737,000 units ; in 1907, 10,000,000 units ; and 
it had since risen to 63.000.000 units for the vear ended March 31, 1913. 
All the extensions in buildings, machinery and mains required to deal 
with that remarkable increase had been designed, laid out and installe 
by Mr. Chattock. Since the extension of the city in 1911 a supply has 
been given in the areas of Yardley and King’s Norton, not previously 
provided with a supply of electricity, and the supply in Handsworth, 
Aston Manor and Erdington had been considerably increased. The 
' Committee estimate that the output of the department for the current 
financial year will be approximately 73,000,000 units, and in comparing 
that figure with 10.000.000 in 1907, the last occasion. on which Mr. 
Chattock received an increase, it would be apparent that the scope of 
his work had been increased. and his responsibility rendered corres- 
pondingly heavier. The Summer-lane power station was designed by 
Mr. Chattock for a plant capacity of 26,500 kw., but by taking full 
advantage of the improvement in machinery which had taken place since 
the station was erected the same engine room now accommodated 
36.500 kw. The Summer-lane power house was now full, and work on 
the new power house at Nechells had commenced. ‘That station, which 
would ultimately be one of the largest in the country, had been entirely 
designed. by the city electrical engineer and manager, The. tinancial 
result of the department under Mr. Chattock’s management had been 
very satisfactory. In. 1903, when he was appointed, the reserve fund 
stood at £26,394. At present the reserve fund stood at £50459, there 
was a renewals fund of £44,201, and during the last five vears £78,927 had 
been contributed to the rates and considerable improvements in plant, 
distribution, &c., carried out and paid for from revenue. Ir. addition, 
the average price per unit had been reduced from 32d. to Ltd. In 
View of all those circumstances, and bearing in mind the period that had 
tlapsed since any inerease was given to Mr. Chattock—viz., seven years— 
and the foresight and ability displaved by him in the management of 
the department, the Committee recommended that Mr. Chattock’s salary 
be increased from £1,206 to £1,500 per annum from Jan. J, 1914. 


1n moving the adoption of the report and recommendation, the chair- 
man of the Electric Supply Committee (Mr. ELLAWAY) said that there was 
no comparison between the duties and responsibilities of the electrical 
engineer to-day and those which he had in 1907, when he reccived his last 
increase, When Mr. Chattock came to Birmingham in 1903 the under- 
taking was in its infancy, and even in 1907 it was comparatively small, 
dt was during the last seven vears that a remarkable development had 
taken place. Since that date the capital expenditure of the department 
had doubled, the number of employes had doubled, the number of con. 
sumers had trebled, and the output of the department had increased 
sevenfold. Mr. Chattock had had during his tenure of the appointment 
two large works to undertake—that at Summer-lane station, which, 
although now somewhat old, was still looked upon as one of the best of its 
kind in the country. and the other in connection with the new station at 
Nechells, He quoted figures in connection with the electric supply de- 


partments of Glasgow, Liverpool and Manchester to show that the salary 


proposed was not unreasonable. 

Mr. M. L. Lancaster moved that the question of the increase of the 
salary of Mr. R. A. Chattock, the city electrical engineer, be referred back. 

Mr. STEPHENSON moved a further amendment that Mr. Chattock’s 
salary be increased. from £1.200 to £1,400. While he thought Mr. 
Chattock was well worth £1,500 per annum, and that he earned that 
amount, the committee would be well advised to accept the amendment, 
because it was more likely to be carried than the original resolution, 

Mr. Enraway accepted Mr. Stephenson's amendment, and this was 
carried by 57 votes to 35. 


Dublin.—Kingstown and Blackrock Councils have decided to 
oppose the Bill of the Alliance & Dublin Consumers’ Gas Co. 


Dundalk.—The first annual report of the electricity supply depart- 
ment was submitted to and approved by the Urban Council last week 


by the electrical engineer. Mr. P. A. Spalding. 
The total revenue earned. during the period which came within the 


———— M — 


financial year was £2,491; the gross profit was £1.224, and the net 
deficit (after meeting all capital charges) was £162. "The result. was 
considered very satisfactory, and for the present vear it is anticipated 
that the undertaking will show a profit. The original estimate provided 
for a loan of £18,000, but owing to the demands the Council were obliged 
to extend their mains, and an additional sum of £7,000 had to be provided. 
It would shortly be necessary to make extensions at the power station. 


Eastbourne.—'l'he Electric Lighting Committee have received a 
report from the borough electrical engineer (Mr. J. K. Brydges) on 
the recent failure of the electricity supply. 

In the report Mr. Brvdges states that he hopes shortly to be in a posi- 
tion to present a detailed estimate of the cost of alterations to the feeders 
and distributing mains and sub-stations, so as to reduce the inconvenience 
caused by a similar fault occurring in the future. The scheme would in- 
volve the dividing up of the present system of ring mains (which are now 
all coupled together and fed to numerous points) into small sections, not 
more than two or three of these being controlled by a separate feeder, 
The arrangements will necessitate the laving of one or two new high- 
pressure feeders from the worsk to the town, the construction of two new 
sub-stations, the necessary addition to and alteration of existing high and 
low-pressure switch gear in four or five existing sub-stations, the enlarge- 
ment of six underground sub-stations, extension of the switchboard, 
the laving of a new feeder for duplicating the supply to Willingdon and 
Hampden Park, and the provision and fitting of additional disconnecting 
fuse boxes in the distributor cables in the shop district. 

Exeter.—The salary of the city electrical engineer. Mr. H. D. 
Munro. has been increased to £475 per annum. | 


Hebden Bridge.—On Saturday a new 335 H.P. Diesel oil engine set 
was started by the chairman of the Electricity Committee. Mr. Pickles. 


London Municipal Bulk Supply Scheme.— St. Pancras and Fulham 
Councils have decided to join a conference of Metropolitan Authorities 
possessing electricity undertakings (particularly those north of the 
Thames) suggested by the Hammersmith Borough Council. in order 
that a definite scheme might be formulated for the provision of a bulk 
supply within the areas of such boroughs under the powers of the 
London Electric Supply Act, 1908, and the Electric Lighting Act.1909, 

The date of the conference has not yet been fixed. 

Poplar (London).—Mr. C. W. Coppinger, shift engineer. and Mr. 
A. E. Ricketts, sub-station superintendent, are to be placed on the 
staff in class 5 at salaries of £150, rising by annual increments of 
£12. 10s. to £185 per annum. 

Redditch.—The Council have decided to appoint a consulting engi- 
neer to report upon the position of the electricity undertaking. 

Salford.—The Ilectricity Committee have adopted a report of 
their Works Sub-Committee in which it was stated that as the results 
of the first and second tests on Nos. 10 and 11 turbo-generators 
showed that those machines had failed to com ply with the guaranteed 
eihciency relative to steam consumption, as provided in the contract, 
the whole of the plant be rejected under clause 45 of the specitication. 

The Council are being recommended to amend the scale of charges for 
lighting by abolishing (as from April I next), the existing concession, 
Whereby power users are allowed to use current for lighting at the power 
rate up to 10 per cent. for quarter of their power consumption. 

The Council are recommended to increase the salaries of the three 
charge engineers at the electricity works from £190 to £200 per annunm 
and to fix a higher amount as the maximum for these positions, 

The Council on Wednesday received the resignation of the 
borough electrical engineer, Mr. H. J. Hawkins, and on the recom- 
mendation of the Electricity Committee it was decided to tix the 
salary of Mr. Hawkins’ successor at £1,000 per annum. | 

Stoxe-on-Trent.—The bo;ough electrical engineer (Mr. © H 
Yeaman) has been instructed to write to each of the local wiring 
contractors. pointing out the number of fires that had taken place 
through electrical leakage and defective wiring. and urging that all 
work carried out for connection to the Corporation supply Fe erected 
and completed in all respects so as to be in accord with the Institution 
of Electrical Engineers! wiring rules and the electricity regulations 
of the Home Office. 

The L.G. Board have consented, in pursuance of sub-division l of 
article 18 of the borough of Stoke-on-Trent order, 1908, to the Council 
exccuting all such works and doing all such things as mav be necessary 
for effecting combination es from April 1. 1914, of all the electric lishting 
undertakings referred to in the article. 

Torquay.---When presenting the report of the Electric. Lighting 
Committee at the Council meeting on Tuesday Mr. W. Langdon re- 
ferred to the Jarge increase in the consumption of electricity. 

The output had been doubled during the last four years, showing that 
the electricity supply department was one of the town's most valuable 
undertakings, It was intended to put down Diesel oil engine sets, and 
when that was done it would be a long while before they would have to 
remove the present generating station. 

The showroom in Flect-street was stated to be one of the factors that 
had led to the increase of 100 per cent. in the supply of clectricitv ; the 
great increase was due to increase in the number of lighting customers, 
and did not at all include the current supplied to the tramway company, 
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Warminster.—Thc Rural Council have assented to the application 
cf Mr. J. H. Edwards for a provisional electric lighting order. 


Wills.—The will of Mr. John Walker Wilkins. whose death we re- 
cently announced at a great age, has recently been proved at £113 
gross. 

Mr. Alfred S. Giles. late general manager of the Lisbon Tramways. 
and formerly electrical engineer and tramway manager to the 
Corporation of Blackburn. left estate of the gross value of £7,523, of 
which £7.343 is net personalty. 


LIGHTING NOTES. 


Alderley Edge.—The Urban Council have decided to invite tenders 
for the public lighting from the electricity supply and gas companies. 


Barrack Lighting.—The work in connection with the lighting of 
the barracks at Tidworth and Bulford is nearly completed. and the 
buildings and main thoroughfares will shortly be lighted electrically. 
The cables for the artillery barraeks at. Bulford have been carried 
overhead from Tidworth, where the generating plant has been in- 
stalled. 


Bristol.—In July last the Electrical Committee were requested to 
consider. with other Committees interested, the advisability of sub- 
stituting electricity for gas in buildings owned by the Corporation. 
The Education Committee have resolved that the matter be con- 
sidered when each school is about to Le cleaned and painted. 


Eccles.— The Electrical Engineer (Mr. H. W. Angus) has been 
directed to carry out improvements in the street lighting in a number 
of places in the borough. 

Mr. Angus has called the attention of his Committee to an improved 
type of lamp of 500 c.p.. burning 1,000 hours at a cost for energy, of 
£1. Gs. 4d., and which, he is of opinion, would be very suitable for street 
lighting. The lamp is to be given a trial. 

Haswell.—Owing to dissatisfaction with the supply of gas by the 
Hartlepool Gas Co.. the Parish Council have deputed the Chairman 
and the Clerk to obtain information as to the cost of electric street 
lighting. 


Leyton.—4An estimate is to be obtained of the cost of the electric 
lighting of Auckland-road. 


Workhouse Lighting.—The Engineering and Works Committee of 
the Brentford Guardians report that thev have had again under 


consideration the question of the electric lighting of the Union build- | 


ings. and Mr, W. H. Massey has been instructed to report as to the 
advisability of adopting the proposed scheme. 


POWER AND HEATING NOTES. 


Colliery Regulations.—-At the special conference of the S. Wales 
Miners’ Federation on Tuesday it was decided that efforts should be 
made to amend the Coal Mines Regulation Act so as to include the 
following :— 

That clectric lamps be used in all mines provided that one safety lamp 
be provided for each working place. 

That all trams be dust proof and not filled higher than the top level, so 
as to acmit of a cover. 

That full time workmen's examiners be appointed under sec. 16 of the 
Coal Mines Act in every district. 

That there shall be total prohibition of the use of any intlanimable or 
combustible materials in the construction of intake airways. 


Electric Cooking Apparatus.—From our advertisement columns it 
will be seen that a leading British railway company are considering 
electric cooking for their dining cars. &c. 

Electric Power in Cement Works.—-Johnson & Phillips have 
recently completed a contract for the supply and erection of overhead 
cable. power distribution boards and connections for some new 
cement works at Rainham. Kent. and have also in hand a similar 
undertaking for some cement works in course of erection at Cliffe, 
near Rochester. 


Electricity in Mining. —At the statutory meeting of Kirkland Lake 
Proprietary (Ltd.) the chairman (Mr. H, G. Latilla) stated that a 
great deal depended upon the early provision of cheap electric power : 
for they could not make extensive use of skilled labour for menial 
manual work in Canada, He understood that the directors, realising 
that. had already arranged for a supply of power, which was to he 
available by May L. 

Kendal.—1n reply to an application from the Kendal Kinema for 
a flat rate of 21d. per unit for power. the Council offer a sliding scale 
commencing at 44d. per unit for the first 1.000. reducing at the rate 
of Ad. for each completed 1.000 to the minimum of 13d., the maxi- 
mum price to be restored on Jan, ] in each year. 
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TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Accrington.—The Council have decided to purchase two dou le- 
deck and three single-deck tramcars. 


Bexley.—The Board of Trade have intimated to the Council that 
they cannot sanction a bye-law permitting standing in the tramcars. 

Bradford.—The tramway extension to Bingley was officially 
opened for traffic on Tuesday. 

The new tramway route extends the Bradford tramways 1] miles 
further along the Keighley and Bradford road, and it is intended to con. 
tinue the section to Micklethwaite-lane, Crossflats, early in the spring. 
The total length of the section when completed will be 2 miles 1,355 vds. 
Spanwire construction is used throughout, and the steel poles are of tho 
weldless stepped tv pe in one piece. The track has been constructed on à 
patent ferro-concrete system, which, it is claimed, will lengthen the life 
of the tramway and reduce the cost of maintenance. The rails are of 
high silicon steel, of the girder ty pe, weighing 105 ib. per yard, and they 
have been welded throughout. The cost of construction was about 
£25.000. 

Burnley.—The Tramways Committee recommend the Council to 
construct tramways in Stoneyholme at a cost of £26,730 ; also the 
purchase of 12 cars for maximum service (£10,800), street improve- 
ments (£1,000) and depot pit extension (£1,000), total £39,530. 
Alterations at the tramcar shed, at a total estimated cost of £3.100, 
are also recommended. 


Derby.—The Tramways Committee recommend that the accumu- 
lated surplus of £21,000, and a fixed sum of £9,000 per annum out of 
revenue. be set aside for the purposes of creating sinking and reserve 
funds. The latter will be used in the renewal of the tramways and 
their equipment. 


East Ham.—The Council have received a letter from the Law 
Accident Insurance Society with reference to the increase of accidents 
on the tramway system in the borough during the past nine months. 

The S:cciety states that they will be unable to renew the policy at the 
present rate, and possibly they will not be prepared to continue the 
insurance at all, at any rate to do so they would require a considerable 
increased: premium. 


Hull.—The Corporation are recommended by the Tramways Com- 
mittee to adopt half-penny fares on the principal tramway routes. 


Liverpool.— Application is to be made to the Board of Trade fot 
sanction to borrow £18,000 for additional tramway cars. 


London County Council.—On Tuesday it was resolved to draw the 
attention of the Commissioner of Police to the unreasonable order as 
to tramways being precluded from stopping in the Hammersmith 
Broadway. 

The Highways Committee reported the receipt. of a letter from the Home 
Secretary stating that, having regard to the importance of the matter 
from the point of view of public safety, he considers it most desirable that 
everything possible should be done to settle the question of stopps: 
places for tramcars and omnibuses without delay. He pro poses, there- 
fore, to instruet the Commissioner of Police to invite the various publie 
bodies and companies controlling tramways and omnibuses within the 
metropolitan police district to send representatives to New Scotland Yard 
to confer with representatives of the Commissioner and of the different 
road authorities with a view to arriving at an agreement as to the appetnt- 
ment of stopping- places. within the arca of each such road authority. 
The Council's representatives are the vice-chairman of the Highways Com- 
mittee (Mr. G. H. Hume), Mr. H. H. Gordon, Mr. Theodore Prestige and 
the chief officer of the tramways. 

Through Tranacays.—Mr. Hume stated that negotiations had taken 
place with Crovdon Corporation with a view to running a through service 
of tramways from the Embankment to Croydon and Purley, but in view 
of the ex penditure involved the Croydon Corporation had discontinued the 
negotiations, Negotiations had also taken place with the London United 
Tramways (Ltd.) with tLe view toa through service to Wimbledon, Kings 
ton and Hampton Court, but at the moment he could not give any 
definite information on the subject. 

Frnauce.— It. will be necessary to provide by March 3l cash to 
meet the expenditure on renewals and for revenue purposes. 
is understood that from £150,000 to £200,000. will be required. and the 
Finance Committee asked for authority to scll or transfer securities hel 
on behalf of the renewal and general reserve funds so as to provide a sum 
not exceeding £200,000 in all. 

Labour. — Applications for alterations in the conditions of labour have 
been received from the wiremen, labourers, brakesmen and re-wheelers: 
plough repairers, solderers, magnet and coil winders, and steam lorry 
drivers in the rolling stock section of the tramways de partment, and m 
matter will be referred to the appropriate Conciliation Board. | 

Northampton.—The Northampton Electric Light and Power e 
offered to supply current to the Corporation for traction at d 
unit for a term of. years or to accept £350 for a standby of 200 ae 
and such further current as might be required at jd. per unit. 


L4 bi ope . 1 " hat 
The Tramways Committee now report that they are of opinion e 
taking into consideration the fact that the cost of generation wl 
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proposed new plant will be only slightly in excess of the cost quoted by the 
com pany, and that by taking current from the company the Corporation 
would lose revenue from water, rates and steam from the refuse destructor, 
the Corporation would suffer by accepting the offer of the company, and 
that under the circumstances therefore it should be refused. 


Wharfedale Tramway Scheme.— Burley District Council have de- 
cided to ask Mr. J. B. Hamilton. of Leeds, to advise them on the 


scheme for the equipment of trolley omnibus rcutes in the district. 


RAIL-LESS, &c. 


Brighton.—1t is announced that unofficial communications have 
taken place between members of Brighton and Hove Councils with 
the view of bringing about a friendly settlement of the controversy 
respecting the introduction of trolley omnibuses in the district, 

The basis of the negotiations is said to be that Brighton shall forego the 
powers they have acquired for the trollev omnibus scheme in consideration 
of an arrangement for a monopoly of the supply of electric lighting and 


power in Hove. 
Rotherham.— Last week a L.G. Board inquiry was held into the 
application of the Corporation for a provisional order to partially 
repeal, alter. or amend the Rotherham Corporation Act. 1911. by 
substituting a period of four vears for two years in the Act which 
prescril.es the period during which the Corporation were authorised to 
run moter omnibuses on certain routes, and limits the time for the 
erection of overhead equipment for working of trolley vehicles. 
The inspecter (Mr. R. C. Max wELL) read a letter from the West Riding 
County Council suggesting as a condition precedent to any extension of 
time that the Corporation should make the same contribution towards 
the maintenarce of roads as they would if trolley buses were run on the 
roads, 
The town clerk (Mr. C. L. pes Forces) said it appeared that the terms 
set out in the protective clause of the Act (see. 41) were entirely inappli- 
cable to a temporary system of motor omnibuses for the purpose of test- 


In 1910 the Corporation decided to promote a bill to 


ing the route. 
Certain of 


obtain powers to run trolley vehicles and motor omnibuses. 
those powers wore only temporary, because it was stated that the powers 
conferred in respect of the routes should respectively cease from and 
after the opening of the trolley vehicle routes specified. The trolley 
vehicle routes were to Maltby and to Catclitfe and Treeton. The Maltby 
route had keen provided. The Treeton route was really the one which 
was the subject matter of the inquiry. When the Corporation. were 
before Parliament in 1911 they were strongly opposed by the County 
Council and the Rural Council on the question of road widening and 
maintenance, The Corporation were strongly advised to make terms 
with their enemy and those terms were set out in sec. 41 of the Act. 

As soon as the Corporation obtained their powers they set about to 
construct the Maltby routes. but owing to labour troubles the route was 
not available for traffic until October, 1912. That route was the first 
rural trolley vehicle route in the country. It would have been very 
unwise for the Corporation to have hurried on with other routes without 
giving a rcasonable and fair opportunity of testing whether the new 
svstem was Ekely to be a financial success end to meet the needs of the 
district, With respect to the motor-bus route to Dinnington, the Tram- 
wavs Committce inquired the terms on which the Rural Council were 
prepared to grant sanction for running, and whether they were prepared 
to enter into negotiations as to the terms on which they were to run trolley 
vehicles to Catchffe and Treeton. The Rural Council, however, intimated 
that they were absolutely determined to stick to sec. 41 of the Act, which 
by a further section was more applicable to district roads as well as main 
county roads. The Rural Council considered they would require £15,000 
towards road construction and read widening before they could give 
their consent to the Dinnington route. The sum was so enormous that 
the Tramways Committee felt satisfied there was no hope of arriving at 
a settlement or at satisfactory terms for running either trolley vehicles 
or motor omnibuses, Then the inhabitants, particularly of Catclitffe and 
Treeton, who had long been desirous of obtaining some satisfactory means 
of inter-communication between their district and Rotherham, applicd 
to know whether the Corporation were prepared to ean y out their powers 
by laving down the trolley vehicle route to Treeton. He believed there 
was also arequest from Dinnington or some of the villages on that route. 
Parliament had in the last two vears, and particularly in 1913, very con- 
siderably altered its view on the question of the obligations an authority 
Wishing to. provide road traction, were to be put under. Rotherham 
would be perfectly satisfied of the Rural Council were prepared, at any 
rate with regard to the Treeton route, to agree to terms somewhat similar 
to what Parlement had put upon other trolley vehicle promoters. The 
Mexborongh and Swinton terms were to pay for road maintenance 3d. 
per car mile and one-third of cost of certain limited road widening. Ìn 
the Rotherham Corporation case they had to pay 3d. per car mile, with 
arbitration if the Rural Council could show they had dameged the roads 
to a greater extent than was covered by the amount produced by zd. 
They hid also to pay three-fourths of the cost of the widening. 

Ald. Winter, chairman of Rotherham Tramways Committee, believed 
the cost of the road widening on the Treeton section would be about 
£2,500. He gave particulars of the negotiations with the County Council, 
and he admited that the cost of the maintenance of the road would be 
very much above normal for many reasons, 

Mr. RoperT BRADBURY, the Rural Council's highway surveyor, men- 
tioned thet the cost of maintaining the road to Maltby for the year ending 
March, 1912, was £1,344. 198. 3d., but since trolley vehicles had been 
running (for the year October, 1912, to October, 1913) the amount was 
£3.900 To adequately remunerate the Rural Council the Corporation 
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should not only contribute to the widening, but also a much larger sum 
than that agreed upon for the road maintainence. The trolley vehicle 
did much more damage to the roads than a traction engine. 

After hearing further evidence, the inquiry concluded. 


DIY ILIA 
= EMPIRE NOTES. = 
A AT TITRE 


Australasia.—The '' Australian. Mining Standard " says the Com- 
monwealth Postmaster-General informed a deputation from Geelong 
recently that his department proposed to connect Geelong with three 
additional trunk telephone lines. which would pass through to Warr- 
nambool and other centres. The work would be started almost 
immediately. Geelong will then have four trunk lines connecting 
with Melbourne. The deputation expressed satisfaction with the 


= 


automatic telephone services. 

In the House of Representatives recently the Commonwealth Post- 
master-General said, in reply to a question whether, in view of the loss of 
the telephone service, he intended to alter the charge to subscribers, first 
of all he was going to see what economies could be effected. An increase 
in the number of subsecibers, the use of automatic telephones and tho 
improvement of the system should very nearly make the telephone pay. 


The loss so far has amounted to £173,812. The loss per subscriber varied 


from 56s. to Gs. 
The annual report of the Commonwealth Postmaster-Gencral’s depart. 


ment states that the expenditure shows a material increase compared 
with the previous vear, due principally to new works, the creation of new 
positions and increases in salaries, &c. 
mechanics are to be established. The total length of conduits for tele- 
phone and telegraph wires throughout the Commonwealth was 1,072-41 
duct-miles at the end of 1912, against 781-38 in 19101, and the total length 


of wire in use for telegraph purposes was 101,218 miles (compared with. 


97,053) ; telephone instruments connected were 117.479 (102.654) : and 
the number of exchanges was 1,032 (027). The number of telephone 
lines erected in country districts during the vear was 227 (against 199). 

To provide for the increased salaries prescribed by the award of the 
Arbitration Court in connection with the plaint of the Postal Electricians? 
Union, it has been necessary to place upon the estimates for 1913.14 a 
sum of £25.100, to cover the increases to be paid to permanent officers only. 

The Australian Postal Electricians’ Union recently held their annual 
conference at Melbourne. Numerous resolutions were passed, and the 
following were amongst the requisitions made to the Postmaster-General 
by delegates from the conference: The granting of all public holidays 
proclaimed in each State; modification of the present rules regarding 
Insuranee ; uniformity of working conditions; payment at award rates 
of all employés in the mechanical branch in each State doing work in 
accordance with arbitration awards ; exclusion of non-unionists from tne 
provisions of the awards ; and the right of members to be re-transferred 
to the metropolitan area of their State after two years’ service in a country 
town. Protests were also lodged with the Postmaster-General against 
work of a high-class technical nature being taken from the workshop in 
the smeller States and centralised in the large States; against the mis- 
interpretation of the clause in the award regarding overtime ; against 
examinations being held in States where proper appliances are not pro- 
vided to equip the candidates for examination ; against officers being 
forced to attach the departmental badge to their clothing: and against 
exchange foremen in suburban districts being compelled to reside within 
half-en-hour’s journey of the exchange, and being called out at any time 
after the day's work is completed. 

The Postmaster-General intimated that the various matters referred 


to would be fully considered. 


MISCELLANEOUS NOTES. 


Dinner.— The annual dinner of the London United Tramways. 


Philanthropic Fund took place last week. 

Mr. W. M. Ackworth (chairman of the company) presided, and Mr. J. 
Devonshire (managing director) was also present, but Mr. A. H. Pott 
(general manager) was absent owing to indisposition. The chairman said 
the grants had increased from £116t0 £172 in the past veer, 

Mr. J. B. MACKINNON (traftic superintendent) said the men had ample 
evidence that the new management was willing to meet them reasonably, 
and the success of the fund was largely due to their being contented, 

Mr. DEVONSHIRE said the receipts of the company increased by 
between £6,000 and £7,000 in the first vear under the new management. 


Electrical Trades Dispute.—During the past week the electrical 
labour troubles in London have taken a new turn by the resignation 


from the Committee of the London Electrical Masters’ Association 
of all representatives of the electricity supply authorities. This 
means that Mr. J. Horace Bowden (Poplar) has resigned his chair- 
manship, and that Mr. .L L. Robinson (Hackney) and Mr. L. H. 
Hordern (Westminster Electric Supply Corporation) are no longer 
members of the Committee. The latter company have retired from 
the Association altogether, but so far this course has not been followed 
by the other supply undertakings. 

We understand that this course has been taken owing to the fact that 
the Association of Electrical Station Engineers have been drawn intos 
the dispute between the London wiring contractors and the Electrica 


Trades Union. 
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consists of representatives of the following firms, with Mr. W. R. Rawlings, 
of Rawlings Bros., Ltd.. as chairman: Buchanan & Curwen, Blackburn, 
Starling & Co., H. J. Cash & Co., Electrical Installations, Ltd.. Edmund- 
son's Electricity Corporation, V. G. Middleton, Marryat & Place, Pinching 
& Walton, Rashleigh Phipps & Co.. Tyler & Freeman, G. E. Taylor & Co., 
‘Trollope & Colls, Duncan Watson & Co., D. M. Strode & Co. and. Harrod's 
Ltd. This Association now has on its roll the names of 60 out of the 110 
electrical contracting firms in London. This number includes all the 
large firms, the remainder being quite small undertakings. 

With regard to the matters in dispute, which have arisen between 
the Association of K'ectrical Station Engineers and the heads of supply 
departments, we understand that the whole question has been referred 
by the masters to the Associated Municipal Electrical Engineers of 
Greater London. The A.E.5.E. now seem to have definitely severed 
themselves from the aims and objects of the Electrical Trades Union. 


Obtaining Goods by False Pretences.— At the Guildhall (London) 
on Monday, before Ald. Sir Edward Cooper, George Lucas, à com- 
mercial traveller, and Frank George Morgan (otherwise G. Lucas). a 
canvasscer. pleaded guilty to a series of charges of obtaining goods by 
false pretences with intent to cheat and defraud. 

The two prisoners; who both used the name of George Lucas, in 
November last rented a small office on the third floor of premises in New- 
vate-street, and put up the name " Franks, Lucas & Co, merchants, 
factors, commission agents, import and export," with a branch at James- 
street, Kentish Town. Complaints made to the police led to the arrest 
of the accused, and the office (for which rent was owing) was found to be 
destitute of business furniture. What was chiefly found was corres pon- 
lence with firms who were claiming payment for goods supplied, and a 
mass of circulars and note headings in the name of © Franks, Lucas & Co." 
'The Kentish Town address was a fiction. 

Mr. P. D. CrEcGG, secretary to the Atlas Electrical Co. (Ltd.), said that 
on Jan. 22 Lucas called, and producing a card bearing the name ©“ Franks, 
Lucas & Co., asked to be shown some lamps. He observed that his 
name was Franks, and that he was the junior partner. Eventually he 
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. Switchgear. 

The Council of the Metropolitan. Rorcugh of SHOREDITCH 
are prepared to receive tenders for the supply of extra high- 
tension and lJow-tension Switehgear. General conditions. 
specification, &c.. may be obtained from the borough electrical 
engineer (Mr. C. Newton Russell), and tenders to the Town Clerk, 
"Town Hall, Old.street," Nhorediteh, N., by noon March 3. See 
also an advertisement. 


‘Cables and Accessories. 

The Agent-General for Victoria is prepared to receive tenders 
for 2,000-volt and 1,500-volt. underground Cables and Acces- 
sories in connection with the scheme for the electrification of the 
MELBOURNE SUBURBAN RaAILWays. Specification and form of 
tender from the consulting engineers, Messrs. Merz & MeLellan. 
32, Vietoria-street, Westminster. S.W. Tenders, addressed. to 
the Agent-General. must be delivered at his office. Melbourne- 
place, Strand, London, W.C., by noon. March 5. See also an 
advertisement, 

Hydro-electric Plant. 

Tenders are invited by the DOMINION PORTLAND CEMENT Co. 
(Lrp.), N.Z.. for the supply of Hydraulic Equipment. including 
Turbines (1.500 n. P. each). Governors, l'enstocks. Valves. &c.. 
and Generators (1,000 kw. each). Exciters, Automatic Regula- 
tors, &e. Specifications and drawings may he obtained at the 
office of Messrs. Walker. MacEwen & Co., 7. Prince s-street., 
Westminster, S.W., and tenders will be received by the consulting 
engineer, Mr. S. Irwin Crooks. M.L E. E., 14 and 15, Palmerston- 
buildings. Auckland, New Zealand, until 3 p.m. March 26. 
See also an advertisement. 

Motor Generators or Converters and Switchgear. 

The Municipality of COPENHAGEN require tenders for the 
supply and delivery of three 300 kw. Motor Generators or Con- 
verters and Switchgear. Specifications and conditions of con. 
tract from the © Elektrisk " Station, Gothersgade. 30, Copen- 
hagen, K. Tenders by noon Feb. 21. See also an advertisement, 


. Arc Lamp Carbons. 


St. Pancras (London) Borough Council invite tenders for 
the supply of Are Lamp Carhons Copies of specification, 
conditions of contract, &c., from the electricity department 
offices, 57, Pratt-street. Camden Town. N.W. Tenders to the 
town clerk. Mr. €. H. F. Barrett, by noon March 2. See also an 


advertisement. 
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The Committee of the London Electrical Masters’ Association now | gave an order for a dozen electric lamps, and asked that they mizht be 
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delivered at once, as " his firm had got to do a job at Kilburn.” At three 
o'clock the same afternoon witness went to 07, Newgate-street, where he 
again saw Lucas, to whom he handed the invoice, and asked for the 
money (£5. 8s.). Lucas replied, " I haven't got so much cash, and as my 
partner is out at present I can't get a cheque signed.” Witness proposed 
that he should wait, but Lucas said, ©“ Im in a hurry for the lamps. You 
had better fetch them, and perhaps by that time the cheque will be ready.” 
An hour later witness called with the lamps. Lucas then remarked, 
“ My partner has not come back vet, and I don't think he will to-night.” 
At the same time he produced a cheque which bore the signature of 
Franks, and said, * You can have this if vou bring it back to-morrow 
morning for my partner to sign. I will give you a receipt for the lamyps, 
and vou can come back for the cheque to-morrow morning." Witness 
aureed to this arrangement, but when he called the next morning he saw a 
stranger in the office. He never received payment or got the lamps back. 

In à second charge Lucas called on Messrs. Cunningham & Co. on Jan. 
8, and gave an order for 12 dozen lamps. It was understood that they 
were to be paid for on delivery, but Lucas prevailed on the errand hoy 
to leave them on his giving him a receipt. ‘The value of the lamps was 
£15. 15s. 3d. 

It was proved that in November last Lucas took the office, being 
strongly recommended to the landlord as an ©“ honest, trustworthy man ” 
by " F. Morgan, 35, Penge-road, South Norwood.” 

Police evidence was to the effect that both prisoners had boen pre- 
viously convicted, and that there were many other cases against them. 

The Alderman sentenced each of them to six months’ hard labour. and 
regretted that he had not the power to inflict heavier sentezces. 


Osram Ball.—T.ast Saturday evening the staff of the Osram & 
Robertson Lamp Works at Hammersmith spent a very enjoyable 
evening, the occasion being the annual fancy dress ball. Miss R. 
Barker gained the first ladies’ prize, while the first men's prize went 
to Mr. Leonard. The prizes were presented. to. the winners by 
Mrs. Wilson, 


— 


—— 
— 


Sub-station Machinery and Switchgear. ? 

COPENHAGEN Municipality invite tenders for the deliveryof 
Three Motor-generators or Converters, each 300 kw., with all 
appertaining A.C. and D.C. Switchgear. Specification and 
conditions of contract may be had on application to ` Elektrisk 
Station,” Gothersgade 30, Copenhagen K. Tenders to“ Direk- 
tören for Bel ysningsvaesnet " Vognmagergade 8. Copenhagen K.. 
by noon Feb. 21, 1914. See also an advertisement, 


Telegraph and Telephone Material. 

Tenders are invited by the COMMONWEALTH OF AUSTRALIS for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms. specifications, &c.. from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 
in an advertisement. 


Electrical and General Stores. 

BnisrOL. Electrical Committee invite tenders for 12 months 
supply of Electrical Stores for the year commencing March 26 
next, including Are Lamp Carbons, Joint Junction and Fuse 
Boxes, a.c. Wattmeters, and dic. Mereury-type Ampere-hour 
Meters. Copies of specification from the engineer and general 
manager, Mr. H. Faraday Proctor, M.Inst.C. E... MIELE. te 
whom tenders are to be delivered by 10 a.m. Feb, 12. 


LEEDS Corporation invite tenders for the supply of the whole 
or any portion of the Steam Coal (small slack, smudge or similar 
material) required for the electric lighting department during 
the vear ending April 30, 1915 ; and also for the Goods required 
for the department during the vear ending March 31. 1915. 
including Iron and Steel Bars. Angles, Plates, &c.. Castings of 
Gunmetal. Copper. Steel and Iron, Bolts, Nuts. Tubes. Copper 
Bars, Strips, Plates. Wire, Tools, Oils. &c., L.R. Covered Cables 
Jointing and Insulating Materials. Electric Lamps. &c. Schedules. 
conditions of contract and form of tender from the manager. Mr. 
C. Nelson Hefford, 1, Whitehall-road, Leeds, Tender» to the 
Town Clerk. Sir Robert E. Fox, Pearl-building, Leeds. hy noon 
Feb. 21. | 

PonTsMovTH Tramways Committee require tender- hy "n 
a.m. Feb, 17 for one vear's supply of Tyres, Car Repair D. 
Insulating Materials, Lamps and Motor Windings, Overhead 
Materials, Feeder Cable, Brake Blocks, Oils. &c. Speciica gens 
from the Engineer, Fratton-grove, Portsmouth. 


fa 
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Electrical and General Stores. E i mE 
BELFAST Tramways and Electricity Committee invite tenders 


for 12 months’ supply (commencing April 1, 1914) of various 
Materials, including Lubrication and Gauge Glasses, Oils, Tools. 
Incandescent Lamps. Asbestos Goods, Solder, Trolley Wire and 
Overhead Line Material. Galvanised Wires, v.b. Insulated Cable, 
Retined Trinidad Bitumen. Bitite Strip Prepared Tape amd 
Rubber Tape fer Joints, Joint Boxes Compound, Fuse Wires. 
Wood and Stoneware Troughing. c.i. Street Box Frames, and 
Covers, Glazed Stoneware. Conduits. c. and w.i. Pipes, Lighting. 
Feeder and Section Pillars, Are Lamp Carbons. Electricity 
Meters, m.d. Indicators. Automatic Time-switches, House 
Service Cutouts. &c.. Forms of tender and further particulars 
mav be obtained from the city electrical engineer, Mr. T. W. 
Bloxam, and tenders must he lodged with the town clerk, Mr. 
R. Meyer. City Hall. Belfast. by 10 a.m. Monday, Feb. 23. 

The Electricity and Tramways Committee of NEwPonT (Mon) 
Corporation invite tenders for the supply of a.c. and d.c. Meters. 
Time and Hour Clocks. h.t. and Lt. Feeder Pillars, Network and 
Joint. Boxes, Manhole Covers. c.i; Pipes, House Service Cut-outs 
and Cable fittings. Specification from the borough electrical 
engineer, Mr. A. Nichols Moore, and tenders, addressed to the 
town clerk, Mr. Albert A. Newman, must be delivered at 
the Town Hall, Newport. by IO a.m. Feb. 14. 

The Council of the Metropolitan Borough of St. MARYLEBONE 
invite tenders for the Supply of Materials from April 1 next. 
including Timber, Wood Troughing. Meter Boards, Casings, 
&c. ; Underground Cables, House Cables Flexible Cords, Rubber 
Goods, Box Compound and Insulating Material, &c. Tenders 
on printed forms, which may be obtained at 18-20, York. place, 
Baker-street, W., must be sent by noon Feb, 11, to the town 
clerk. Mr. J. Wilson, Town Hall, Marylebone-lane, W. 

Harrrax Corporation want tenders by Feb. 16 for 12 months’ 
supply of Stores and Materials to the electrtricity department, 
including Lighting Fittings and Electrical Accessories (Lamps, 
Nwitches, Tapes, &c..) V.R. Cables and Phosphor-bronze Tele- 
phone wire, E.H.T. 6.000 volt Cable, L.T. Lead Covered and 
Armoured Cables, A.C. and D.C. Meters, Tubes, Oils, &c. Forms 
of tender from the Electricity Offices, Foundry-street, Halifax. 

HarirFAx Corporation also require tenders by Feb. 16 for 12 
months’ supply of Lighting Fittings, Insulating Materials, V.R. 

Cable, Copper and Phosphor-bronze and Steel Wires, Trolley 
and Overhead Line Material. &c., for the tramways department. 
Forms of tender, &c., from the Tramways Engineer. 

Croypon Corporation want tenders by noon Feb. 16 for 12 
months’ supply of House Fuse Cut-outs, Meters, Lamp-posts 
and Bracket Arms, Plug Fuses, Feeder Pillars, &c. Specifications 


from the Manager, Electricity Works. 

3LACKBURN Electricity Committee require tenders by noon 
Feb, 14 for Stores for one year, including Insulating Material, 
Fuse Boxes, Switches, Motors, Starting Switches, Tube for 
Wiring. &c. Specifications, &c., from the Borough Electrical 
Engineer. 

HonNsEY Council require tenders by 4 p.m. Feb. 23 for 
Meters, Cables, Cable Stores. &c. Forms of tender from the 
Borough Electrical Engineer. 

The Managers of PoPLAR and STEPNEY Sick Asylum District 
March 5, for 12 months! Electrical 


require tenders by I0 a.m., - 
supplies, Ironmongery, &c. Forms of tender, &c., from the 


Clerk, Devon's-road, Bow. London, E. 

The managers of the Poplar and Stepney Sick Asylum Dis- 
trict. Devon's-road, Bow, London, E., require tenders by 4 p.m. 
Feb, 24 for 12 months’ Electrical Supplies. Ironmongery, Oils, 
and Colours, &e. Forms of tender from the Clerk. 

WarrHAMsTOW Council require tenders by 5 p.m, Feb. 25 
for 12 months! supply of Cables. Jointing Material. Electrical 
Fittings. Carbons; Meters. Lamps, Castings, Car Accessories, 
Paints. &c.. for the electricity and. tramways departments, 
Particulars from the Electrical and Tramways Engineer. 

Meters and Fuse Boxes. 

BIRKENHEAD Corporation require tenders by 9 a.m. Feb, 24 
for supply of C.C. Electricity Meters (Ordinary and Prepayment) 
and House Service Fuse Boxes. Specifications. &c., from the 
Borough Electrical Engineer. 

Switchboard. 

SALFORD Corporation want tenders by noon March 4 for Main 

Traction Switchboard, Specification, &¢., from the Borough 


Electrical Engineer. 


Diesel Engines. 
SOUTHEND Corporation want tenders for Six Diesel- -type 


Engines. Particulars from the Electrical Engineer. 


Tramway Stores. 
The Tramways Committee of MANCHESTER Corporation invito- 


tenders for the supply of Stores and Materials, including Motor: 
and Controller Parts, Resistances, Commutator Segments, 
Armature and Field Coils, Trolley Poles, Lightning Arresters, 
Lamps, Car Switches, Bells, Cells. &c . Telephone and Testing 
Instruments, Insulation Material, Carbon Brushes and Arc 
Lamp Carbons, Overhead Material, Trolley Bases, Leads, &c., 
Peacock Brakes, Lifeguards, Cable, Copper, Lubricants, Oils, 
&e., Glass, Crucibles, Rubber Strip, Gloves and Sundry Rubber 
Goods, Leather Belting, &c., Workshop and Permanent Way 
Tools, &c., Schedules may be obtained from the general mana- 
ger, Mr. J. M. McElroy, and tenders to the Chairman, Tramways 
Committee, 55, Piccadilly, Manchester, by 10 a.m., Feb. 17. 
LEEDS Tramw ays Committee require tenders by 10 a.m. Feb. 
16 for one year's supply of materials, including Electrical Sun- 
dries, Bolts, Nuts, &c., Iron and Steel. Castings, Oils, Paints, &c. 
Forms of tender, &c., from the General Manager, of the Tramway. 


Cooling Towers, &c. 
Isi1iNGTON (London) Lighting Committee require tenders by 
noon Feb. 25 for Natural Draught Cooling Tower and Pipework. 
Specification, &c., from the Electrical Engineer, 50, Eden-grove. 


Holloway, N. 


Wiring and Fittings. 
The Clerk to the Birmingham. Tame and Rea Drainage 


Board. 117. Colmore-row. BigMiNGuAM, will receive tenders 
until Feb. 11 for one year's supply of Electrical Stores, Oils, 
Kc. Specifications from the Board's offices. T v burn, Birmingham. 

Loxpon County Council require tenders by 11 a.m. Feb. 17 
ior Electrical Installation at County Secondary School, Hilly 
Fields, Brockley (223 wiring points) Specification, &c., from 
the Chief Engineer, Spring Gardens, S.W. 

Meters. 

The Gas and Water Committee of RHoxppa Urban District 
Council invite tenders for the supply of Consumers’ Electric 
Supply Meters. Specification, with terms and conditions and 
form of tender, may be inspected at the offices of the consulting 
engineers, Messrs. Robert Hammond & Sons, 64, Victoria- 
street, Westminster, S.W. Tenders, addressed to the clerk of 
the Council Mr. W. P. Nicholas, Public Offices, Pentre, Rhondda, 
must be delivered by noon Tuesday, Feb. 17. 

Tramcar Motor Equipments. 

The Tramways and Electric Power and Lighting Committee of 
LivERPOOL Corporation invite tenders for the supply and deli- 
very of about 100 Standard Traction 40 H.P. Double Motor 
Equipments. Forms of tender from the general manager (Mr. 
C. W. Mallins), Corporation Tramways, 24, Hatton-garden, 
Liverpool. Tenders tothe town clerk, Mr. Edward R. Pickmere, 
by first post Feb. 12. 

Cooling Towers and Induced Draught Plant. 

BRADFORD Corporation invite tenders for the supply and 
erection of Natural Draught Chininey-type Cooling Towers and 
Induced Draught Plant. Copies of specifications, &c... from 
the city electrical engineer and manager (Mr. T. Roles). and 
tenders to the town clerk (Mr. Fredk. Stevens) by 10 a.m. Feb. 19. 

Erection of Battery Room. RI" i k^ 

BRADFORD Corporation want tenders by 10 aà,m. Feb. 19 for 
erection of a Battery Room at Valley-road works and for Con- 
structional Tron and Steel Work for same. _ Specifications, &c.. 
from the City Electrical Engineer. gond a £74 S855 

Coal Bunkers. | 

Tenders are wanted by noon Feb. 16 for supply and erection 
of Steel Framework for Coal Bunkers for WOLVERHAMPTON 
electricity department. Specifications from the Chief Engineer 


and manager. 


El»etricity Supply. 
The MaGHERAFELT Markets Trustees invite applications (by 
‘eb. 20) from firms prepared to undertake to put down plant 


for lighting the town, Mr. J. H. Walker is secretary to the 


Trustees, 


Motor. 

The Guardians of ST. GEORGE-IN-THE- East (London) require 
tenders by 1 p.m. Feb. 12 for a 10 H.P. Motor for the workhouse 
laundry. Specification, &e.. from Mr. Wm. Watson, 53. 
Chancery-lane, London, W.C. 

Generating Plant, Mains, &c. 

BALLYCONNELL (Co. Cavan) Electric Light & Power Co. 
require tenders by Feb. 14 for Gas Engine and Suction Plant. 
Is kw. Dynamo, &c., Storage Battery, Switchboard and Con- 
nections, Overhead Mains and Street. Lamps. Specification. 


&c., from the Secretary. 
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‘Electric Cranes. 


GREENOCK Harbour Trustees require lenders by Feb. 11 for a 
150-ton Elcctric Crane. Specification from the Engineer, 
Municipal- buildings, Greenock. 

SYDNEY (N.S.W.) Harbour Trust require tenders by 2 p.m. 
March 2 for supply and erection of three Electric Travelling 

“Cranes. Forms of tender from the Harbour Trust Office, Cir- 
cular Quay, Sydney. 


Batteries. 


The Deputy Postmaster-General. MELBOURNE, will receive 
tenders until 3 p.m. April 7 for six Accumulator Batteries for 
radiotelegraph stations. Specifications, &c., from the Common- 
wealth Office, 72, Victoria-st, London, S.W. 


‘Arc Lamp Globes. 


Tenders are invited for the supply of 1,590 Opalescent Arc 
Lamp Globes to the City of MELBOURNE. Copies of specifica- 
tion, &c., from the agents for the City Council. Messrs. Mcliwraith, 
McEacharn & Co., Ppty., Ltd., Billiter-square-bldgs., E.C., to 
whom tenders are to be sent by noon February 18. 


‘Telegraph and Telephone Material. 

The Deputy Postmaster-General MELBOURNE (Victoria) will 
receive tenders until 3 p.m. April 7 for supply of 60 non-polarised 
Relays (schedule 996). Specitications, &c.. from the Common- 
wealth Oflice, 72, Victoria-street, London, S.Q. 

"Generating Set. 

The Deputy Postmaster-General, MELBOURNE (Victoria). 
requires by 3 p.m. March 17 for a Portable Direct-coupled 
Internal Combustion Engine and Dynamo. Specification. &c.. 
from the Deputy Postmaster-General. 


"Telegraph Wire. 


The Vicrortan RAILWAY COMMISSIONERS will receive tenders 
until 11 a.m. Feb. 25 for 20 tons of Galvanised Telegraph Wire. 
Specifications may be obtained from the Secretary, Victorian 
Railways Offices, Spencer-street, Melbourne, or scen at the 
Board of Trade. 73, Basinghall-street, London, E.C. 


‘Rotary Converters, Transformers, &c. 

New Sourn WALES GOVERNMENT RatLwAYS and TRAMWAYS 
DEPARTMENT require tenders by noon March 25 for the supply 
of five 1,000 kw. Rotary Converters, 15 365 kw. single-phase 
transformers. &c., for tramway sub-stations. Specifications, 
&e., from the Electrical Engineer, N.S. Wales Government 
| Railways and Tramways, 61, Hunter-street, Sydney, N.S.W. 
Motor Starters. 

New South Wales Government Railways and Tramways 
Department, SypNeY. require tenders by noon March 18 for 
supply to Randwick Stores, Sydney. of 24 Starters for d.c. 
Motors. Specification. &c.. may be obtamed from the office of 
the Electrical Engineer, New South Wales Government. Rail- 
ways and Tramways. 61, Hunter-street. Sydney. 


Tramway Construction. 

Manrovpor (Russia) Municipality require tenders for the con- 
struction and working of an Electrie Tramway in the town. 
Applications, stating on what conditions the contract would be 
undertaken, are to be sent by May 14 to the Administration 
Municipale, Marioupol. who will supply further information. 


Electricity Supply. 

'TREBIZOND (Turkey) Municipality will receive offers until 
March 14 for a 40 years concession for the electric lighting of 
that town. The aggregate power of the street lamps is to be 
not less than 40.000 c.p. A deposit of £450 will be required to 
qualify any tender. There are 10.000 to 12.000 houses, the 
majority of which are inhabited by the poorer classes and most 
of the shops, Municipal offices and schools, are closed by sunset. 
If, however, the enterprise is undertaken, water power could 
doubtless be obtained from the Deirmen River. Conditions of 
tender can be seen at 73, Basinghall-street, E.C. 


ELLEN TH EET 
TENDERS RECEIVED AND ACCEPTED. 
ELTE TITLE TUTTI TIONAL ALL 


SHorepitcH (LONDON ).—The following tenders have been received 
by the Borough Council for the supply of two 1500 kw. and one 
900 kw. converters :—- 

Dick, Kerr & Co. £11.278 (motor-gencrators); Electrical Engineering & 
Equipment Co., £59,131. (motor-generators): Bruce Peebles & Co., 
£8,947 (motor-converters); General Electrie Co., £8,544 (rotaries) ; 
British Thomson-Houston Co., £8,357 (rotaries); Vickers, Ltd.. £8,171 
(rotaries); British. Westinghouse Co., £7,765 (rotariex) ; 
Brothers Dynamo Works, £7,760 and £7,520 (rotaries), 
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Siemens 


After considering the report of the borough electrical engineer (Mr. C. 
Newton Russell) the Lighting Committee state that they arc of opinion 
that the Council would be well advised to give the contract to three firms, 
viz.: Siemens Brothers Dynamo Works, for one 1,500 kw. converter, Bruce 
Peebles & Co., for one 1,500 kw. converter, and British Westinghouse 
Electrical & Mfg. Co. for one 500 kw. converter, all of whom have had 
experience in the design and construction of similar plant, and have 
quoted a price at which they would be prepared to supply one machine 
only. Under this arrangement there would be several advantazes to the 
Council, especially in view of the possible future extension of converting 
plant The Committee recommend accordingly. 


NORTHAMPTON.—The following tenders have been accepted by 
the Council :— l 

Alex. Stark & Co.. construction of permanent way, &¢.. of Riuz-thorpe 
and Far Cotton, £20.352. 11s. 160l.: Brush Electrical Engineering Co. 
car bodies and trucks, £460. per ew: Dick, Kerr & Co., electrical 
equipment for cars, £289. 14s. per car: Brush Electrical Enginering Co. 
450 kw. turbine and generator, £2.370. and switch panel, £63; Worthing. 
ton Pump Co., surface condensing plant (with Jaa recorder and hft 
pump), £1,522; Premier Accumulator Co., 250 cell battery (801 amperes 
at ] hour rate battery capacity), £2,168. Ss.: 10 years) maintenance 
contract, £159. 10s. per annum. 


PoprLAR (Loxpox).—The following tenders have been received by 
the Borough Council for the maintenance of the whole of the in- 
candescent street lamps :— 

British Economical Lamp Co. £399. 3s. per annum. Scholev & Co. 
£497. 4s., Cryselco (Ltd.) £680. 13s.. and Bird & Hall £843. 15s. The 
lowest tender has been accepted, the terms quoted being 3s. to 9. per 
lamp point for maintenance, according to voltage and candle power, 
and ds. 3d. to 4s. 3d. for make uplamps. The Council hold the option of 
determining the contract at the end of one, two or three vears. 


SovTiAMPTON, — For the supply of a surface condenser the follow- 
ing tenders have been received :— l 

Worthington Pump Co. (accepted) £707 and £619; W. H. Ailen, Son & 
Co.. £885 and £780 ; Cole, Marcheat & Morley, £888 and £798; British 
Westinghouse Co., £910 and £800: Willans & Robinson, £930 and £742: 
Mirrlees Watson Co., £960 and £860; Polit & Wiezell, £950. 

The tender of the British Thomson- Houston Co. has also been accepted 
by the Council at £4,084 for the supply of a steam turbo-altern wor. 


SALFORD.— The tender of G. Lengtield-Peasley has been accepted 
by the Council for the maintenance. ovc rhauling. &c., of the Gamewell 
police telegraphs and fire alarm apparatus in the borough. for one 
year, as has also the tender of E. M. Evans and Scns. for the maim: 
tenance of the inter-communication telephone system at the Educa- 
tion Offices and Town Hall for three years. The tender of H. Green 
& Co.. has also been accepted for the supply of two 73 inr. variable 
speed motors. 


LoxpoN County Councrn.—The Lic, have accepted the follow- 
ing tenders :— 

A Hawkins & Sons (£444). for wiring Hammersmith Trade School for 
Girls ; Johnson & Phillips (£359. 12x.). feeder pillar panels, switches, $C: 
Jose ph Thomson (£240), 150 cwt. presspahn in sleets. 


WakRINGTON.—The Corporation have accepted the tender of 
Babcock & Wilcox. at £151, fora supply of feed pipes to the electricity 
works. 


Yonk.—' The. Electricity Committee recommend. the City Council 
to accept the tender of the Reason Mfg. Co. for the supply of meter 
up to and including the 10 ampere size with anti-vibrating device. 

The Corporation have also accepted Chamberlain & Hookham s 
tender for meters above 10 amperes. prepayment and two-rate 
meters and Venner time switches, 


BorroN,— -Subject to the sanction of the L.G. Board the Electriaty 
Committee have accepted the following tenders :— 

Babcock. & Wilcox, coal conveyor, shoots, weighsr and suction É 
handling plant : Crompton & Co., capstan and bollards: W. Hodson & 
Sons, weighbridges ; John Booth & Sons, steel work for proposed banker 
and viaduct: Credenta Tube Co., electrical conduits and fittinz- 


COLLIERY PLant.— Johnson & Phillips have in course of ale 
for the Lochgelly Iron & Coal Co. 3.300-volt three-phase overhea! 
lines for transmitting power to their various collieries. 


LivERPOOL,—The City Council have accepted the following tenders | 
North. Eastern. Steel Co., 2.000 tons grooved Sandberg silicon. stee 


n rails; Walter Scott (Ltd.), 400 tons San elberg silicon railw ay chim 
rails, 


NANAWADING (AUSTRALIA).— The Shire Council have accepted the 
following tenders :— 

Noyes Bros., h.t. oil switches. h.t. isolating switches, Lt. switches and 
fuse gear, time switches and testing sets, £153. Is, 6d. Australian Genera 
Electric Co., lightning arresters and recording voltmeter, £37. 7~ Nar- 
burton, Franki Pty.. h. & Lt. insulators and pins, £152. Hs. 8d. Australian 
Metal Co., h.t. wattmeter, testing set, consumers’ meters and service paa 
£343. 9s. 2d. Wm. Mebean & Co., street brackets, £115. 17s. 6l. Uni 
Electrie Co. of Australia, transformers, £245. 
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wrote to the secretary of the syndicate owning the theatre for the balance 
of his monev, and received a reply that he had a receipt in full settlement. 


LEGAL INTELLIGENCE. : 


— Ra 
M. Pinkerton v. Castle Cinema Theatre (Ltd.) 


At Wandsworth County Court on Friday, before Judge Bray and a 
jury, Mr. Mark Pinkerton, electrician, sought to recover £14. 16s. 11d. 
from the proprietors of the Castle Theatre, Richmond, for balance of 


work done. 

It was stated that Mr. Pinkerton had done work for the managing 
director of the theatre (Mr. Courlander) for the past 12 years, and in 
November, 1910, he (Mr. Courlander) drew up specifications of the work 
to be done at the Castle Theatre. The work was divided under two 
heads—the installation of the electric light in the theatre and the pro- 
vision of a motor generator. lt was arranged that all extras should be 
paid for at the same rate as the whole. Mr. Courlander was not an 
electrician, and his specification was not complete ; but on November 16 
the syndicate owning the theatre accepted plaintiff's estimates, They 
amounted to £77 odd, but a reduction of £11 was made on Mr. Cour- 
lander's suggestion that certain work should not be done. An arrange- 
ment was made that Osram lamps should be supplied at cost price. 
From time to time witness received instructions to do extra work. The 
moncy claimed represented nothing but extra work. Before the theatre 
was opened witness's work was passed by three authorities. On Feb- 
ruary 22 witness prepared a detailed account, and at a later date went 
to the theatre for the money. He then told Mr. Courlander that he must 
at least have £10. After waiting until the performance ended he was 
called into the office. Mr. Courlander had his hat and coat on; the light 
was turned out, but the door was open and sufficient light came in from 
the passage. Mr. Courlander handed him a cheque for £10 and asked 
him to sign a paper. The writing on the paper was to the effect © Re- 
ceived from the Castle Cinema Theatre £10 on account of work." Witness 
signed the paper which Mr. Courlander had in his hand, and then ran to 
catch the last train from Richmond. Witness did not notice any carbon 
beneath the paper he was signing. A document in the form of a stam ped 
receipt was produced, but witness denied that it was his signature, and 
reiterated the statement that the paper he signed bore no stamp. He 
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ALUNA NADANA IN IVA 
MUNICIPAL ACCOUNTS. 


Sunderland.— The estimates of the income and expenditure of the 
municipal tramways for the year ending March 31 next were adopted 
by the Tramwavs Committee last week. 

The total income will amount (it is estimated) to £74,864, against 
£68,871. 8s. 8d., and the net profit £14,394. 12s., compared with 
£11,293. 16s. 5d. in 1912.13. The working expenses are expected to 
amount to £42,622. leaving a gross profit of £32,242, against £29,950.0s,8d., 
Traffic ex penses are estimated at £19.600, com pared with £18,430. 15s. 4d., 
the increase being chiefly due to advances in wages of motormen and 
conductors, General expenses absorb £5,272, against £4,552. 12s. 3d. ; 
general repairs and maintenance expenses amount to £6,250, an Increase 
of £1,579. 18x. 7d. due to repairs of track. The power expenses are 
£11,500, increase of £231. 1s. With balance brought forward and bank 
Interest the net revenue balance is estimated at £32,492. Avainst this 
sum interest on loans will require £6.836. 19s. and repayments of loans 
£9,947. IRs. Other expenditure absorbs £1,312. lis., leaving a net 
profit of £14,394. 12s. — Out of this sum it is proposed to give £5,000 
towards relief of rates, and to place £9,394. 12s. to reserve and renewals 


fund. 
Sunderland.—The estimates of the electricity supply department 
for the year ending March 31 next have been approved. 

The estimated expenditure, including £35,132 wotking expenses, and 
£28,196. 105. 6d. interest and redemption of capital, is £63,328. 10s. 6d.. 
compared with £61,108. I6s. 10d. in 1912-13, when the working ex- 
penses were £43,070. 5s. 3d. The estimated revenue is £73,599, an m- 

The estimated credit balance is £10,270. 


crease of £4,055. 10s. 5d. 
which is to be placed to renewals fund, and is an increase of £1,835. 165.9. 


The number of units estimated to be sold during the year is 14.021.684, 
‘compared with 13,592,621. 

The committee recommend the Council to reduce the charge for the 
ordinary incandescent lamp from 49s. to 46s. pcr lamp per annum, which 
will put them on equal terms with the charges of the yas company. 


COMPANIES’ MEETINGS AND REPORTS. 


EAST LONDON RAILWAY CO.—At the meeting last week the chairman 
(Lord Claud Hamilton) said the accounts covered only seven months of 
They had, therefore, had too short a period to afford 
any real indication of what electricity was going to do for the company, 
but even that short time gave them some sort of idea of what the result 
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Mr. COURLANDER, in defence, said he knew that in November, 1910, 
Mr. Pinkerton was hard up and wished to help him. When the account 
was sent in witness had a discussion with plaintiff about certain items, 
and a reduction of £29. 7s. was made. Plaintiff had told him that 
amongst the Osram lamps delivered were some broken ones, and that he 
would take them back to the General Electric Co. and secure new ones, 
Witness let him take the lamps away, and naturally expected him to 
bring new ones in their place or a credit note, as witness had already paid 
for the lamps. Witness never had any credit note for the lamps, so he 
deducted the amount from plaintiff's bill till the matter was adjusted, 
That reduced the bill to £14. Witness paid plaintiff £4 on March l. 
He held back £10 for plaintiff to make good certain defective work. When 
plaintiff called for the final instalment the light was up, and witness told 


him that when he brought the credit note for the lamps, or new lamps, 
he would be paid any amount due. The document which plaintiff signed 
was written before he entered the office. There was a piece of carbon 
paper between two papers, witness handing plaintiff the original and 
keeping the copy. He told plaintiff the money was in full settlement. 
Plaintiff read the document and agreed. 

Ultimately the jury came to the conclusion that it was not Mr. Pinker- 
ton's signature on the receipt form. A verdict was recorded in. plalntits 
favour, the details of the account being referred to a referee. 


Colne Tramway Award. 


Mr. A. J. Ram. K.C., has now made his award in connection with the 
arbitration proceedings to determine the value of the lines of the Colne 
and Trawden Light Railways Company, which are being purchased under 
The arbitrator's award fixes the price at 
The Company asked £85,000 for the 
When the claim camo 


the Corporation's Act of 1913. 
£02,830, the costs to be divided. 
lines, while the Corporation offered £45.000. 
before the arbitrator it was agreed that those figures should not be 
mentioned to him, but a claim was put in for £170,000, while the witnesses 
for the Corporation put the value of the lines at £25,000. The Company's 
claim of £170.000 included about £94,000 for present value, and £76,000 


for prospective profits. 


might be. He was bound to confess that it had not come up to their 
expectations. At the same time, he was not disheartened, because he 
did not think they could arrive at any sound conclusion on the subject 
until the experiment had extended over a longer period. 1t was hoped 
that the special advantages offered by electric working would bring back 
a large number of the passengers they had lost under the old. svatem. 
Unfortunately, since they decided on electrification, a new factor had 
arisen—that of motor omnibuses. Those omnibuses pud no rates, no 
Government duty, and were under no control or supervision whatever, 
wherees a railway company had to pay Government duty and rates and 
were under very strict supervision by the Board of Trade. Consequently 
they were seriously handicapped in that respect. The British public 
liked novelty, and he could not help thinking that when the novelty had 
worn away, and when they began to realise the superior advantazes of 
travelling comfortably in an electrice train, they would by degrees come 
back to the railway. `The total number of passengers carried during the 
vear ended Oct. 31 was 4,869,390, compared with 4.261.336 in the pre- 
ceding year. The increase for the seven months of electrie working was 
673.200. The average increase per month for the seven months of 
electric working was £440, but the November returns, which he had 
received. since the accounts were published, showed an increase over the 
amount for November, 1912. of £616, so it would be seen that they were 
gradually creeping up. There were, moreover, other. encouraving 
features, At Wapping station, where it was necessary to ascend or 
descend upwards of 90 steps to the station, there had been an increase of 
26.000. passengers during three months of the period of electrification, 
notwithstanding the fact that so many steps had proved a great deterrent, 
Lifts were now in course of erection at Wapping. The original sum 
Inserted in the Bill for the electrification of the line was £90,000, and the 
estimated expenditure when that Bill became law was £85,921. The 
actual expenditure, including £5,000 for the Wapping lifts; had amounted 
to only £82.50], though, of course, there might be a few little extras. He 
was hopeful that as time went on it would be found that their anticipa- 
tions from electric working would be realised, 

MERSEY RAILWAY CO.—The train-mileage run during the year ended 
Dec. 31, 19013, was 547,784, compared with 561.494 for the previous 12 
the number of passengres conveyed. was 13,241,615 avainst 

The total reccipts in 


months: 
with 


12.745.311 (exclusive of season ticket holders). 
respect of railway working were £117.329. 15s.. compared 
£112,375. 12s. Id.; the working expenses (exclusive of charges for 
pumping, ventilation and lifts) were £57,019. Is. 6d. (equal to 48-88 per 
cent. of traffic receipts), against £53,738. 16s. 2d. (48:10 per cent.). The 
charges for pumping. ventilation and hydraulic lifts for the vear amounted 
to £7.266. 6s. 6d. (6:23 per cent.) compared with £7,029. 2s. (d. (6:29 per 
cent.) "The auditors have certified that the revenue available for pav- 
ment of interest. on debenture stocks for the year amounts to 


156 


THE ELECTRICIAN, FEBRUARY 6, 1914. 


EM—————————————————— —————— ———————————————— ad 


£20,201. 17s. 2d., compared with £18.060. 12s. 7d., and this amount is 
being distributed to the debenture holders as follows : 4 per cent. on the 
1866 debenture stock, 3 per cent. on the 1871. 1882-3-5 debenture stocks, 
and 12s. 4d. per cent. on the " B" debenture stock, the balance carried 
forward being £2. 7s. 1d. 

SCARBOROUGH SOUTH CLIFF TRAMWAY CO.—At the recent meeting 
the chairman (Ald. J. Pirie) said that they had called up all their capital 
and spent it last year in conversion of steam to electric haulage. They 
were paving 4 per cent. less dividend then last vear, but they were 
paving for a year on the new capital, and that emounted to about the 
same thing. The cost of the electric supply during the veer hed been 
£21 less than the previous year's cost of coal, gas, &c. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)— The gross profit 
for 1913 amounts to £5. 764. 1s. 9d., compared with £4,005, Gs. 8d., and 
the nett profit to £4,237. 3s. 3d. compared with £2,424. 13s. lid. last 
vear. A further sum of £400 has been placed to debenture stock 
redemption fund, and £2,500 has been placed to depreciation account. 
The available. balance (including. £953. 18s. Id. brought forward) is 
£2,291, 1s. 4d., and the directors propose to pay a dividend at the rate of 
21 per cent. per annum on the ordinary. shares (£1,500), and to carry 
forward £791, Is. 4d. The new plant has been running for the greater 
part of the year, but it has not vet been fully paid for pending the proper 
fulfilment of the contract guarantees, The other plant has been efliciently 
maintained, and it is satisfactory to note that a further reduction in 
costs has been effected. The cost of the plant and machinery displaced 
during the year has been entirely written off from the deprec ration fund, 


YORKSHIRE ELECTRIC POWER CO.— The directors? re port for the vear 
ended Dec. 3] states that the gross profit for 1913 was £22,139. 17s. 6d. 
(avainst £12,710. 4s. 8d. in 1912, and £12,572. 8s. 7d. in 191). The net 
profit after. payment. of imortzege. interest. was. £15401. 7s. (ageinst 
£51.36]. Ss, 2d. and £7,783. 175. 10d. in 1912 and 1911 (respectively). With 
balance brought forward (£644. lIs. $d.) the available total is 
£16,045. 18s, 5d. Deducting the dividend paid on the preference shares 
to June 30, 1913 (£3,307. 14s. 9d.) the disposable balance is £12,738, 35. 80. 
The directors recommend payment for the half-vear ended Dec. 31, at 
rate of 6 per cent. per annum on the cumulative preference shares 
(£3,550. Is. 3d.), to transfer £5,000 to general reserve and to carry forward 
£4,185. 2s. 5d. Considerable additions have been made to the horse 
power of motors connected, and there has been a more than proportionate 
increase in the revenue during the vear. The generating station at 
Barugh, in which waste gases from bye- product coke ovens is used instead 
of coal, has been at work since October last; it shows a satisfactory 
saving and is a valuable auxiliary at Thornhill, The generating plant of 
2.000 kw. js being supplemented by additional machinery which. will 
bring the total capacity of the station to 5,000 kw. The demand for the 
company’s supply is rapidly increasing in the Barnsley coalfield as well 
as in other portions of their area. In order to consolidate the capital of 
the company the directors ask the shareholders to approve the further 
issue of £50,000 6 per cent, preference shares, to be offered to the holders 
of the second mortgages of the Company in exchange for their. present 
holdings, any balance not so taken up being issued to the sharcholders 
and others, and the remeining second mortgages paid off, 
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NEW COMPANIES, MORTGAGES & CHARGES. 


t NEW COMPANIES. 
DORMAN & SMITH (LTD.) (133.632.)— Reg. Jan. 28. capital £50,000 in 


£1 shares (15,000 preference), te take over the business of manufacturing: 
electrical engineers, &c . carried on at Salford as Dorman & Smith, and to 
carry on the same and the business of suppliers of electricity, &c. Private 
company, First directors are C. M. Dawson, R. A. Smith and H. G. 
Baugs (joint. permanent managing directors, each of whom may retain 
office while holding £1.000 shares). ‘Phe two first named are governing 
directors, and mav retain office as such while holding £5,000 shares each. 
Bee, office; Ordsz] Electrical Works, Middlewood-street, Salford. 


EBONITIS (LTD.) (133.683.) —Reg. Jan. 31, capital £10,000 in £1 shares, 
to carv on the business of manufacturers of and contractors or agents for 
the supply of hard plastic materiel surtable for making gramophone 
records (particularly the compound known as " Ebonitis 7), manufac- 
turers of records, electrical switches and other goods, &c.. Private com- 
pany. Nec. pro. tem.) W. EF. Robbins, Reg. office: 5, Willowbrook 
Grove, Camberwell, SLE. 

ETABLISSEMENTS KIRBY (LTD: (133.604.)- Reg. Jan. 29, capital 
£12.000 in 200 6 percent. cumulative preference shares of £10 each and 
LODO ordinary shares of £5 cach, to acquire from Kirby, Beard & Co., 
Paris, certain processes, designs, &c., and to carry en the business. of 
manufacturers of ard dealers in motor accessories, electrical accumulators, 
&c., in the United Kingdom or elsewhere, Private company. First 
directors are €, G. Beard, A. Tebbitt and A. Jackson. Reg. office, 230, 
Bradford -street, Birmingham. 

NEW ROTOPLUNGE PUMP CO. (LTD.) (133.600). —Rey.. Jan. 8, capital 
£50,000 in £1 shares, to carry on the business of mechanical, electrical, 
gas and general engineers and contractors, manufacturers of. pumps, 
hwlraulie machinery and appliances, tool and boiler makers, &c., and to 
adopt an agreement. with Rotoplunze Pump Co. for the purchase (inter 


in £1 shares. 
paid. Mortgages and charges, £15,000. 


alia) of certain British and Colonial Patents. First directors are (* 
Lakin-Smith, L. Morgan, J. Browne-Martin and H. A. Moore. Reg. 
office : 24, Broadway, Westminster. i 

NORTH BRITISH ELECTRIC WELDING CO. (LTD. (133,610.)] —Rc«. 
Jan. 28, capital £4,000 in £1 shares, to carry on the business of fusers of 
metals. electrically or otherwise for welding or repairs, metal workers, 
mechanical and electrical engineers, &c., and to adopt an ayreement with 
L. S. Tavlor and P. Hutchinson. Private company. First directors are- 
L. S. Taylor and P. Hutchinson. 


STATUTORY RETURNS. 


ELECTRICAL ENGINEERING & EQUIPMENT CO. (LTD.)—In return to 
Dec. 31, 1913, capital is £10,000 in £1 shares. 4,092 shares taken up, 
£4.002 paid. Mortgages and charges, nil. 

OLIVER ARC LAMP (LTD.) —1n return to Oct. 23, 1913, capital is £2,000 

1.407 shares taken up. £7 paid. £1,400 considered as 


POROUS ACCUMULATOR CO. (LTD.)—According to return Dec. 27, 
1913. capital is £3,000 in. £1 shares. All shares taken up. £1,007 paid. 


£1,993 considered as paid. Mortgages and charges nil. 


RAIL-LESS ELECTRIC TRACTION CO. (LTD.)— Capital in return to Jan. 5. 
is £5,000 in 4.750 ordinary shares of £1 each, and 5,000 deferred shares of 
Is. each. 2.571 ordinary and 5,000 deferred shares taken up. £l pr 
share called up on 2,056 ordinary. £1.916 paid, leaving £140 in arrears. 
£765 considered as paid on 515 ordinary and 5,000 deferred. — Mortgaes 
and charges. nil. 

UNIVERSAL RADIO SYNDICATE (LTD.)—According to return to (kt. 
Al shares taken up. 10. per 


15, 1913, capital is £100,000 in £1 shares. 
Mortgages and charges, nil. 


share called up, £50,000 paid. 


MORTGAGES AND CHARGES. 


ELECTRO- MECHANICAL BRAKE CO. (LTD.)—A memorandum of satis- 
faction in full on Jan. 19, 1914, of mortgage and further charge dated 
June 11, 1908, and May 19, 1909, securing £5,000, has been tiled. 

NEWMAN & CO. (LTD.)—Debenture dated Jan. 19, 1914, to secure 
£250, charged on company s undertaking and property, present and 
future. Holder, T. €. Hamblett, 

STOLZ ELECTROPHONE CO. (1913) (LTD. )—-Debenture dated Jan. 21- 
1914, to secure £171. 98. charged on company's undertaking and property» 
present and future, including uncalled capital. Holder, A. Hyman. 

VARLEY MAGNET CO. (LTD.) —A memorandum of satisfaction in full 
on Oct. I, 1913, of debentures dated Oct. 1, 1913, securing £500, has been 
filed. 

RECEIVERSHIP. 


PRESTED MINERS’ GA8 INDICATING ELECTRIC LAMP CO. (LTD.]— 
A. W. Byrne, 14, Mornington-avenue, West Kensington, ceased to act as 


receiver or manager on April 30, 1913. (Notitied Jan. 23, 1914.) 


CITY NOTES. 


mn Rear 


MEMORANDA (Fcb. 5).—Bank rate 3 per cent. (since Jan. 29, 19147 
Price of silver, :6!d. per oz. Consols 774—77} for money & 
for account. Consols Pay Day, March 2; Stock and Shares Continuation 
Days Feb. 10 and 25. Ticket Days, Feb. 11 and 25. Pay Dass 
Feb. 12 and 26 ; Mining Shares Carry Over Days, Feb. 9 and 23. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—An issue of £l a 
5 per cent. debenture stock (at 95 per cent.) is being made to pus 
further capital towards the construction of new subways, &c The 


traffic receipts for 1912 were £2,709,451 and for 1913 £2,917,249. 
CITY OF BUENOS AIRES TRAMWAYS CO. (LTD.)— The directo © 


er a I RAO t 
commend a balance dividend of Is. 3d. per share (making 5 per cent. Js 
annum), £5,000 is placed to amortisation fund and £168 carried forward. 
petition to 


EXCHANGE TELEGRAPH CO. (LIMITED AND REDUCED).—A on 


confirm the reduction of the capital o` this company from £ 
£96,430, and the making of various additions to the Memorandum ¢ 
Association will be heard by Mr. Justice Astbury on Feb. 1%. 

METROPOLITAN RAILWAY CO.—A dividend has been declared on 
ordinary stock for the past half-year at the rate of Ii per cent. [* 
cun im, and about £8,200 will be carried forward. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT, CO. (LTD.)—The sh" 
transfer books are to be Closed from 6th to 20th inst. inciu ave, pre par 
tory to payment of dividends for the helf-year ended Dec. 3l. 


£OUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The Am 
recommend (subject to final audit) a dividend on the ordinary shares 1 


the year 1913 at the rate of 5} per cent. per annum. 


VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)— During the 
£G00.000. OF per cent, second mortgage debentures, series " B, 
offered for sale at 02 per cent. 

The net earnings (including those of the Rand Mines Power 
Co.) for the quarter ended Dec. 31, 1913, and including de posit 
for 1913, amounted to £134,000, 
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; METAL PRICES. 
4 Mes J.B B: . Camham & pone m Upper Thames-street, London, E.C., quote under 
ate F: > following-as the present basis prices o per ton. 
—— Nee ld Lt per ib- | Antimony . n E £29 s 0 g ‘Last NAME | Dade Bd roin Diviowwo 
rawn Brass Tubes. ......- per ton. x . JE. 
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Brazed Copper Tubes s.s.s... 10}d. | Braziery Copper S-rap...... £54 0047) © SS m 
Brazed Brass Tubes ..........- . 94d. | Old Brass, clean ....... £40 10 O l 
Brass Wiro cene 7. Old Lead, less 4lbs. cwt. £18 2 6. Electricity Supply. Bad | 
Role Bae eo eo amabo one pup cidem tas yee a Pe EE ana "a oh Gace Mn SAPE 
per ton: | Hollow Pewter ......- e. £139 0 OF 10 an Do. a Par cant cum, Saar re 35 NG : S 9 | Feb, Aug 
Copper Sheets ....... ee £83 O | Black Pewter...... eere £8) O O || St. 449 Do. 4i pe Ca um n ref . d» 93 —96 14 0 | Feb, Aug 
English Lead .....-.-- UIN ED S OJ Gun Metal .. 00. luus £55 10 O | 5 B per Cent. Deb. Stock (red.) .«.| “4, 417 6| Jan, July 
Spelter «sees cese sk nen £20 5 O0 ! Aluminium (mixed) £47 10 O A pomp ion & kensington Elec. Sup. Ord.. 5:90 | 5 4 0 Marc 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E. q quotes under daet | st: central | T Co d? 4% Guar. ‘Deb. Stck. 90° 95 i 1 0 et M 
Feb. 4, the following prices of OLP icd = E l ? j6 Charing Cross (W.End & City) El. cos Haa 5.00 x hi Aus 
Aluminum Cuttinesssneeres B02 0 Ov). Tex Lead. curii EI eng de ie | Do. Aper Cent. Deb, Stock (red. ---- pico |e 6 cibo ME 
Old Brass... £42 0 O OldZinc........«. eee . £16 5 0 |St| (9 : Aj per Cent. Deb. Sto edi o S102: [4 go e Jur 
Clean Copper...... eee £61 O O | Hollow Pewter .........-.- £135 00 | 52 A Do Eh U dertakli pres (reos £l 4—44115 : $ 
Braziery Copper... £55 0 0 Shaped Black Pewter ...... £35 0 0 | 5 2/0 |Ch Peles Eiectüe carci OS Pre cw air 6 Ju Duy 
Gun Metal t Dra £S5 0 0! Clean Copper Wire ........ £63 0 0 || Stj 44% "t es Cont, Bet, Stock ird ion, ica di i. Mare 
EC sist a 818 8 MENU le hsm Ble Supe. COMP ane Orbe] 17i lab | 4 16 0 coe 
ectric Lighting = 416 0 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS IKTIEXEC De Rya a EE Jam, July 
uEEEM "ONE CORSA po al 8 100 | 48 G | Jam 
ee d [nc. or d ; REGATE : o n n oc r eS 6 " : 
RE | ended. | È ow MC o no cou orn Eun oO ON LIH IAE | algo He Aug 
n ° i r . ee = 2 
——— LLiseeks | OUT ta) | st.| 4 %| Do. 4i per Cent, Deb. Stock (red p22} 101} 2103} 4 230] MAD 
np s" duc" We. (| Do. Second Deb. Stock......- Ft fgat 21024 8 5| May, Nor 
Aa Anma cce ow 28] 550231]-4-- eID |. 4 | 27911 + ore is Pdmündson ele Corp.Ord..........| 2 -# j es June, July 
Ashton-under-Lyne. . X |; » dl 420 + 45 20.398 + Eo | 76 Do. Nou cene Cum. Pref. et i E | ? May, Nov 
yr Corporatio 3l : oe nt. Non-Cum. Pref. .. — | : 
Bath Electric Trams, Ltd, Be eee, LO ANA S %| Do. 44 per Cent. Ist Mort. Deb. (red.).| 84 —87 i5 Jui 
Birkenhead ......-...-- Feb. 1| LALI + lal; 44 EC = 3 Folkestone Electricity Supply Co. Ord...| 4}—5 | 6 April ar 
Birmingham Corporation. | Jan an. 3l 12,125 | + 640 44 | 522277 t 5,187 6 Do. $ pet Cent. Cum. Pref... PPP 4}-—44 5 ar Y Sept 
Bolton Corporation......| Fb. 1 | 2,720 | + 317| 44 ' 120, er n Pee 19 Hovs Eee. Lighting Ord... ......-- 81 —3! | 41 A ril, Oct 
Betton Corporatio E aay aay UCET C E 44%| Isle of Wight E. L. & P. Co. Deb. Stock.. 92 —93 141 p 
Braai Corporation .../ , dl 5435| + 269] 43 | 259 2f P [2 A Kensington & | Knightsbridge Ord....... 73-8 | 5 Feb, Aug 
rporation ...| Feb. 1 ; idi . r Cent. Ist Pref.......... y 4j —5 4 
Bagin Carota a Tula uos T3 qu. ee 4% | tDo. 4 per Cent. Deb. Stock (red.).... Poesia a Jan, July 
Burnley Corporation.....| ,, 31] 1614] + 97 31,199 I+ 4% | Kensington & Kngtbg.Co.& Notting Hill e 
Burton Corporation ....! Feb ] | 2279 | + 15! 44 : Co. (Joint Station) 4% Deb. Stock (red.)} 89 —92 | 4 Anri 
Bury Corporation ........ 1 152, B 44 13,020 + ne Kent Elec, Power Co, Irred. Deb. Stock..| 75 —89 | 5 1 re 1, Oct 
Calcutta Tramway sCo... Jan. 3l  R64,474 | --R3,082 ^ 5 DET + 2214 6 | London Elec. Supply Ord.............| !&-1P |4 Mar [ur 
Camborne-Redruth ..... „ 3 127 5 — 4 2 R345,372 + R9,834 D | Do. 6perCent. Pref.......... eese. 55—5i | 51 ar, Sept 
Cardiff Corporation......: ^ .. ral e = — 2 4% | Do. 4 per Cent. Ist Mort. Deb.......| 99 —93 | 4 ar, Sept 
Cardiff Corporation s ee e i glos — gy 7 MN ES 2/0 Metropolitan Electric Supply Ord.......| 34-44 | 8 eM 
Gity & South London Riy.) > 3I 2792| — 29)! 5 14032 — 968 2/3 | Do 4} per Cent. Cum. Pref... s.: 4-4 | 41 Br. Oef 
Cork Electric Trams Co.. ” 29 428 | — 7 | 5 14,632 e 44% Do. 4i per Cent. Deb. Stock Ist Mort..| 97 —100 | 4 1 an, July 
„Croydon eese! 23 1,354 b uM eee 314) Do. 3jperCent.MortDeb.Stock(red.] 81 —84 |4 3 June, 
pay tu e ed 31: 900|4 50. t4 TOR rs os Ta oar DE L.4$ Mt. Db. S.| 85 —89 | 5 1 Jan; ae 
ation .... ; as o o. 2nd Mort. Deb. .. .....e esee — 6: 
Diblnatecn Raley) 2 3| elI A dim dm coe (s re oe 
n e*c52589096 ” O = | fa 2 > pr nt Prof Dc. eee 0 Oe WR e. 9g "P E = 
Dundee Corporation ..../ ,, 2 | REN | + EU p | 2101 — 2,157 |10041", | D». 4) por Cont. Ist Mort D: ^b. | e$ 97 4 l2 E» 
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t qoe M ME. 3l 255 | + 6 | 144 | 125) + 12 od? Norti MER PIC S. Sup. S Morts.. 100 —103 | 4 17 Mu. Sip 
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The Rating of Lamps. 
It is a little unfortunate that commercial transactions 


very frequently do not go hand in hand with scientific 
accuracy. This is particularly the case in regard to electric 
lamps. For commercial purposes it is convenient to sell 
incandescent lamps as being, sav, 11-watt lamps, l-watt 
lamps, &c., and now we have the 4-watt lamp; later on, 
perhaps, we shall be introduced to the 0-4-watt lamp, and so 
we come to a point where it is desirable that a little accuracy 
should be brought into the question. The candle-power of 
the ordinary metal filament lamp, for obvious reasons, mav, 
for commercial purposes, verv well be taken to be its 
horizontal candle-power. When, however, the construction 
of the filament is changed, as, for example, in the new 4-watt 
lamp, this method of measurement does not necessarily give 
such a suitable commercial figure, at least from the point 
of view of the makers. We are thus brought face to face 
with the question raised by Mr. Justus Eck in our corre- 
spondence columns this week, whether it would not be 
much more satisfactory to base our measurements upon 
mean hemispherical candle-power, as in the case of arc 
lamps. This would certainly be more logical, and we think 
we may go so far as Mr. Eck and sav with him that it would 


also be ‘more honest, 
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The Electric Propulsion of Ships. 


THE problems connected with the electrical propulsion 
of ships have often been referred to in these columns from 
the “far off" times of 1908 when, Mr. W. P. DURTNALL 
tells us, the idea was looked upon as a joke, up to a few 
months ago when we described that interesting vessel the 
"'Tynemount." The very idea of propelling ships by 
electrical machinery was, as is usual with new ideas in this 
country, received with derision bv existing interests, and 
this derision was in no way lessened by the fact that some 
new method of propelling ships was urgently needed. For, 


- while there is no doubt that many shipowners and marine 


engineers would have been quite content to continue the 
use of the old-fashioned reciprocating marine engine, 
which in many ways is still a highly suitable prime mover 
for their work, it would seem that thev were finally forced 
to consider the claims of the turbine, though its high speed 
makes it unsuitable for directly driving the propellers, 
involving, as it does, great loss of efficiency. Nevertheless 
the turbine was tried, though, as Mr. DuRTNALL shows in 
the article which we publish on another page of this issue, 
the idea of combining it with some form of electric drive to 
obtain the low and efficient propeller speed required, was 
not looked upon with favour in marine circles. The 
great weight and complication of electrical machinery were 
given as overwhelming disadvantages of the new proposal, 
and, instead, gearing was considered preferable. This 
solution 1s one which has obvious disadvantages. 


—D— 


Tr is, therefore, interesting to note from the results, which 
we publish on another page of this issue, that certain com- 
parative trials, which have taken place in the United States, 
between various methods of driving ships, show an over- 
whelming advantage in favour of electrical propulsion. 
It will be remembered that the United States Navy depart- 
ment constructed three similar ships and. equipped them 
with the three principal methods cf driving, £e., direct 
driving by reciprocating engines, turbines and gearing and 
electric drive. During these trials, the “ Jupiter,” which 
is electrically equipped, considerably exceeded the contract. 
speed, averaging 14:78 knots, with an indicated horse- 
power of 6,300. The propeller speed was 115 revs., and the 
energy consumption was considerably less than was expected, 
working out at 11-2 lbs. of steam per shaft-horse-power hour. 
In the case of the “ Cyclops,” which was fitted with recipro- 
cating engines, a speed of 14-6 knots was obtained on tria] 


160 


THE ELECTRICIAN, FEBRUARY 13, 1914. 


ot à nd 


with a steam consumption of 14 lbs. per shaft-horse-power 
hour, while the “ Neptune,” which was fitted with high-speed 
turbines and gearing, gave a speed of 13-9 knots, and we 
gather that the steam consumption was higher than in 
either of the other two cases; as moreover the speed 
was not up to the contract required the boat is now 
being altered. It will therefore be seen that from the 
efficiency point of view the electrically-driven ship has been 
most satisfactory, and as, further, she has proved an excellent 
sea boat and is entirely free from propeller racing, it would 


seem that a great advance has been made in a new direction. 


The public spirited action of the U.S. Navy Department in 
this connection is much to be commended, and we hope it 
will be copied in this country. | 


d 


Favouritism in Science. 

IT is unlikely that the majority of scientists or engineers 
have followed with any closeness the course of the Gifford 
lectures which are now being delivered by Mr. A. J. 
BALFOUR before the University of Glasgow. They might, 
perhaps, have done well to do so, for though many 
philosophers have something very like genius for making 
their subject dull and uninteresting, quite the opposite is 
the result when Mr. BALFOUR writes or speaks on such 
transcendental questions. This is, we are frequently told, 
an age of specialisation ; and there may therefore be ample 
excuse for scientists neglecting philosophy in the abstract. 
On the other hand, there is often very great benefit to be 
derived from the examination of the motives or tendencies 
of Science. The róle of the scientist is that of the pioneer, 
He is in the advance guard, occupying unknown, often 
hostile, country. He is well advised, Sir OLIVER Lopck has 
said, if he does not hope. He must certainly be prepared to 
face disappointments, to be forced to choose new roads to 
his goal when those he is using prove impracticable, and, this 
being so, it is not surprising that he has no time, and very 
often no inclination, to turn back and look for an instant 
over the way he has come. ‘To do so might, however, be 
helpful at times. He might see that his path had been 
unnecessarily winding, and learn therefrom to move more 
directly in future. Here philosophy is an aid to Science ; 
and it is for this reason that we reproduce in another column 
the excellent “‘ Times” report of Mr. BaLrovur’s ninth 
Gifford lecture. 

C — 

THE philosopher's róle is different. For the most part 
he moves, much more slowly than the scientist, over well 
tried ground, consciously probing the why and wherefore of 
tendencies, inclinations and probabilities of material and 
spiritual things. We say consciously because, as Mr. 
BALFOUR points out, the scientist also at times philosophises, 
though he does it in the same wav that M. JOURDAIN 
wrote prose. Scientists, it would "appear from philoso- 
phers’ researches, set ovt on their work with a consciously or 
unconsciously recognised guiding principle; and this 
principle is able to carry them safely over many pitfalls, and 


allows them to establish their theories unhampered by | 


observational errors. Mr. BALFOUR indeed considers that 
in all scientific work there is a distinct tendency towards 


one side or the other, and illustrates this idea by special 
reference, firstly to the atomic theory and secondly to the 
various theories of conservation. In the second case JOULE 
was able to establish certain results in spite of the difficulties 
introduced by observational errors, because he startcd with 
a clear belief that he was to find his rule, and this belief 
kept him right. That is Mr. BaLFour’s way of putting it, 
with which, we must confess, we do not wholly agree. 
For experimental work is merely a test of the theorv. 
Further, it is only natural that certain beliefs should hold 
sway for long periods, for every scientific man seeks a 
theory to explain any given phenomenon, and then pro- 
ceeds to find experimental evidence to prove or disprove it 
—a process which may run through generations if the prob- 
lem is sufficiently difficult. 


=f 


Mr. BaLFour’s deduction is an interesting one, and far 
be it from us to disagree with so distinguished a philosopher 
on his own ground. We do, however, feel that the general 
adoption by scientists of the idea that their own particular 
inclinations are part of a world-established scheme, and 
therefore inherently right, would be dangerous. All scientific 
workers know that when a certain result is expected in the 
laboratory it is too often found. This is an example of 
inclination which is not desirable. While, on the other hand, 
there are examples of theories, once seemingly as well 
established as those instanced by Mr. BarrovR, which have 
subsequently been shown to be untenable. Science mày 
be likened to theology in that it excites bigotry in its 
adherents so that those who believe one thing can see no 
good in those who believe another. We feel, therefore. that 
while it is true that belief has run before evidence with 
satisfactory results it has quite as often been shown that 
the evidence has been unduly twisted to justify the beli: £. 
The influence felt by JouLE is useful only so long as It 
remains sub-conscious. Otherwise it is hampering, and the 
worker, so far from being guided by results, may allow 
his theories to influence his progress, and is thereby landed 
in à maze of unprofitable speculation. 
| Justice in the Post Office. 

Every reader of Tue ELEcTRICIAN will learn with 
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pleasure the decision of the PosrMASTER-G ENERAL to restore 
Mr. J. E. TavLoR to his former rank of Superintending 
Engineer on the occurrence of the next vacancy. We 
! cannot help feeling that this act is a desirable one for two 
reasons. In the first place, it will enable the Post Office te 
, make much better use of Mr. TavLoR's undoubted know 
ledge of radio-telegraph science than was possible while he 

continued to hold a subordinate position, and secondly. 

and much more important, this action is desirable because 

it is only simple justice. Englishmen are proud of the 

Magna Charta, which provides that every one shall be treated 
equally, and they believe implicity in Justice, the blind 
goddess, who weighs all causes in the same balance. Lately. 
however, their faith has received a shock. We have no 
wish more than to refer to a political scandal which we hope 
is dead and buried, but our readers will not have forgotten 
the exact nature of Mr. Taytor’s offence, nor will they hav? 
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forgotten that transactions of a very similar character were | Atlantic Flight.—An attempt is to be made on a Curtiss 
water-plane next summer to win the " Daily Mail " £10,000 


indulged in by those holding much higher positions, nor ize f Meu Po en. E 
7 ; : ; rize i - 38 ¢ l 1c. 

the unevenness of the justice meted out in the two cases. Hnc z weterplaue A a a E Duc 

À i À tings of the machine, which is now being built, will be a 

For, so faras we know, the shortcomings of those in authority | wireless installation and electric light for reading the instru- 


were punished by loss of neither position nor pay, and thev | ments at night. 
are still allowed to take part in the government of the | A Ford Electric Automobile.— The “Electric World” 


country. It is only right, then, that what the House of s n a peel Ford electric automobile LE 
Commons overlooked Mr. SaMvEL should also condone ; P münwactured bynthe well-known maktin of Aor: perto 


Cars. These will be built in & separate factory under the 
and we congratulate him on having done, even though | management of Mr. Ford's son. The proposed vehicle will 
tardily, such an act of elementary justice. 


be of the runabout type. weighing about 1,100 lb., including 
the 405 lb. storage battery equipment, which will consist of 
Edison cells. Runs of 100 miles without charging will be pos- 
sible with this vehicle, and the selling price will be under £200, 
possibly as low as £120. An experimental car is already in use 


in Detroit. 

Electric Heat-Storage Apparatus.—It is stated that an 
electric heat-storage device has been invented by Mr. Charles 
Hassler, of Stockholm, Sweden, by means of which energy can 
be utilised at off-peak periods and stored for use at all times. 
The apparatus consists of a heat-storing “ magazine," a 
radiating casing, the electrical resisters and a regulating device. 
When the heater is to be operated a damper is closed so that 
all the heat generated by the electric resisters is stored in the 
magazine, which is carefullv insulated against heat losses. 
Whenever it is desirable to have the apparatus deliver heat the 
damper is opened a certain amount. Heated air then passes 
to the radiating casing, circulating by the hot passages. 


Electric Railway Lighting.— The French Minister of Public 
| Works has issued, according to the " Engineer," a circular 
urging railway companies to adopt electric lighting on their 
fast trains, pointing out that a recent disaster has again 
demonstrated that collisions between trains often give rise to 
fires, and that it is Important, as far as possible, to avoid the 
presence of inflammable materia! in the coaches. He therefore 
expresses the opinion that it is desirable to substitute electricity 
for gas for train lighting, and states that he will not in future 
approve of any rolling stock for rapid transit that is lighted 
by gas. He also urges the companies, without delay, to 
arrange for the speedy removal of gas lighting from such trains 
as are already equipped with it. Exceptions will be made in 
the case of coaches used for international service and travelling 
through foreign countries. 

Search for a Tube of Radium by Electroscope.— The dis- 
coverv of a tuhe of radium, worth over £1,000, in a cartload 
of floor sweepings by an electroscope was an incident which 
took place recently at Liverpool Roval Infirmary. The tube 
was left with another fixed by dressings to the face of a patient 
during the night, and next morning only one tube was to be 
found. The theory that the patient had swallowed it was 
abandoned after an examination had been made bv X-rays. 
It was then suggested that it must have fallen to the floor and 
heen swept up. The sweepings had by then been taken to a 
cart, which was just leaving the infirmary, and orders were 
given for it to remain. A test was then made by Prof. Wilber- 
force, of Liverpool University, with an electroscope placed on 
the edge of the cart. and as a result he was able to state that 
the radium was there. A careful search of the sweepings 
resulted in the recovery of the tube. 

Large German Power House.—The largest electric supply 
station in Northern Germany, according to " The Times" Engi- 


New “Tube " Rolling Stock.—4 new type of rolling stock 
will shortly appear on the Bakerloo tube railwav. These cars, 
which are of all-steel construction, have several new features. 
Centre doors are provided and better lighting arrangements. 
Better ventilation, improved springing and more comfortable 
seating accommodation are alao to be features of the new stock. 


L. & N. W. Railway Electrification.— We are happy to state 
that the announcement which appeared in last Saturday's 
issue of the |“ Evening Standard," with regard to [this scheme 
is without foundation. The statement was that a hitch 
had occurred in the scheme for the electrification of the Earl's 
Court. Addison-croad and Willesden high level section, and 
that no current would be available for this system for some 
months, possibly until the end of the year. Nosuch hitch has 
occurred, and the original expectations will be realised with 
regard to the commencement of the service. 


International Conference of Telegraph Engineers.— We 
understand that an international conference will be held this 
year at Berne from the 14th to the 20th of September. The 
following subjects will be discussed : (1) The protection of 
telegraph and telephone lines from industrial currents. (2) 
Telephony over long distances and by underground and sub- 
marine cables. (3) The question of the extent to which it is 
desirable to introduce automatic apparatus into telephonic 
services, and the advantages of such apparatus from the*mani- 
pulative and financial points of view (4). The comparison of 
heavy output telegraph apparatus (mechanical telegraphs) 
from the points of view of first cost and cost of working. (5) The 
construction of a network for reduced tariffs (supplementary 
and party lines), and the study of the best method of working 


a large network. 

Cost of Vehicle Operation.—At a meeting held in Jersey 
Citv, U.S.A., the subject of motor vehicles was discussed by 
Mr. S. C. Thompson. After showing figures to prove that an 
electric van costs less to operate than either a horse-drawn or 
petrol vehicle, results of an actual test were presented com- 
paring the performance of a petrol van and an electric van 

In this case the cost of main- 
tenance was found to be 91d. per mile for the petrol van and 
only 41d. per mile for the electric van. Diagrams showing the 
relative amounts of energy consumed with different types of 
tyres and street surfaces also proved very interesting. It was 
seen, for example. that a certain motor vehicle running on 
asphalt had an energy consumption of 1 kw.-hour per mile, 
while the same car running through soft snow consumed 


Cable Interruptions and Repairs. 
Latakia—Pal mas so ay aa Date of Repair. neering Supplement, is being constructed at Spandau, near 
Belanaova-<Samies is iS April 21 1912 ... — Berlin, and will be known as the Brandenburgisches Kreiseelk- 
Marmariza—Rhodes............+« . April 21, 1912 — trizitatswerk Oberhavel. The plant will consist of two steam 
y oulccóndore = Fontingae I(— July 5, 1912 = turbines of 3.200 kw. and 4.800 kw. respectively, equal to a 
eC SUE RS EE U E ibd E i total of 10,600 u.p. There will also be a stand-by turbine of 
Cape St. James—Poulocondore... Dec. 7, 1913 E 1,600 kw. Latera turbo-alternator of 8,000 kw. will be added. 
Fayal—San Miguel ............... Jan. 20, 1914 -- The condensing arrangements possess some interesting features. 
eer id MD E b 20 ca oat A considerable volume of water is to be supplied to the con- 

—7'VB8lZ ......eecesososostoos . eee or oy E i 
AN CE jen. 98,1914 ... Feb. 6, 1914 densers at a temperature as low as possible, and for this pur- 
Es pose a direct channel has been made between the Havel and 


Paramaribo— Cayenne ............ Feb. 11, 1914 
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the cordenser room. Another channel, 124 metres in length, 
returns the used water to the Havel. The floor of the condenser 
room is to be as nearly as possible at the same leve! as the 
Have! ‘n order to avoid an expensive installation of pumps. 
The channe!s are designed to carry 4 cubic metres of water per 
second. 


New X-ray Tube.—A new X-ray tube invented by Mr. W. 
Coolidge, of New York, marks an important step in the pro- 
gress of radiography and possibly radio-therapy. According 
to " Nature." the principal feature of the apparatus consists 
in a small spiral of tungsten wire which, when strongly heated 
by an electric current. becomes a source of electrons, and thus 
serves as the kathode of the tube. Surrounding the spiral 
there is a tungsten ring connected with the negative pole of an 
induction coil or static machine. This electrified ring repels 
the electrons from the hot wire so as to bring them to an 
approximate focus upon a tungsten target (antikathode), 
where X-rays of varving degrees of penetration are produced. 
The vacuum within the tube is extremely high, and compara- 
tively wide variations of it do not appear to affect the working 
of the apparatus. Perhaps the most striking advantage of 
Mr. Coolidge’s tube over the usual kind lies in the readiness 
with which it can be controlled. The output of X-rays is 
simplv a function of the temperature of the hot kathode, all 
other factors remaining the same. When once set in action the 
bulb requires little attention. Thus a tube of this design has 
been run continuously for about an hour, taking 25 milli- 
amperes through it for the whole time, and emitting a uniform 
radiation of intense penetration. 


Output of Large Generating Systems.— The accompanying 
table gives statistics of the output, peak load and load factor 
of the generating stations of the Niagara Falls Power Co., 
Commonwealth Edison Co., New York Edison Co., Philadelphia 
Electric Co., Edison Electric Illuminating Co. of Boston and the 
Edison Electric Illuminating Co. of Brooklyn. According to 
the " Electrical World," all companies show substantial 
increases in output. The Commonwealth Edison Co., owing to 
large accessions of railway load during the vear and an increase 
of nearly 50 per cent. in the commercial business contracted 
for, shows an increase in output of between 18 and 19 per cent. 
The Philadelphia Electric Co., owing to large railway loads 
secured, experienced the largest percentage gain in output 
during the year (approximately 25 per cent.), while New York, 
Boston and Brooklyn show increases of about 11 per cent. The 
increase in output of the Niagara Falls Power Co. is over 9 per 
cent. 


Peak  ! Date Yearly {Yearly load 
System. loadin : of peak output in factor, 
kw. load. kw.-hr. per cent. 
ee eee eae RR a a «€ 

Niagara Falls Power Co.) 133,800 Dec, 8 949,886,570 81 
(Commonwealth Edison.| 271.000 Dec. 15 .950,000,000 42-43 
New York Edison......... 225.902 Dec. 23. 685,947,000 34-7 
Philadelphia Electric ...| 76,133 Dec. 11 229,529,589) 34-4 
Boston Edison ............ 63,13] Dec. 16. 179,990,611 32-5 
Brooklyn Edison ......... 48.400 | Dec. 23 


139,737,007 33 
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Paper was read on this subject before the Roval Society on 
Thursday, January 29th, by Prof. O. W. Richardson, F.R.S. 
The author stated that in a Paper recently communicated to 
the Society by Dr. J. N. Pring. experiments bearing on this 
subject were described. The smallness of the observed cur- 
rents and the variation of them with the pressure and nature of 
the gas, led Dr. Pring to the conclusion that considerable doubt 
was thereby cast on the theory of the emission of electrons from 
hot solids, and that these effects were to be attributed to 
chemical action. [n the present Paper the magnetic field due 
to the large heating currents emploved by Dr. Pring were 
shown to cur] up the paths of the electrons, and so prevent 
them from reaching the electrode. [t was shown that with the 
larger currents none of the electrons could reach the electrode 
in these experiments, and owing to the complexity of the appa- 
ratus it Was Impossible to sav what proportion would reach it 
at the lower temperatures. [t was pointed out that an increase 
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of the observed currents was to be expected on account of (a) 
the interference of the gas molecules with the motion of the 
electrons, and (5) the combination of electrons with atoms and 
molecules of the gases. In the opinion of the author the con- 
clusions referred to could not be regarded as established bv the 
experiments under consideration. 

Electric Fire Engine.—An old horse-drawn steam fire 
engine belonging to the New York Fire Brigade has been con- 
verted mto an electric engine. According to an account in the 
" Engineer," it has been fitted with two hub electric motors 
and an 80-cell Edison storage battery divided into two sections. 
The vehicle was put in service in Apl, 1912, and during the 
ensuing 12 months it was called out to 319 fire alarms, covering 
approximatelv the same number of miles. During the 12 
months energy to the extent of 1,965 units was consumed in 
charging the batteries, the cost of this energy being £24. 10s. 
Added to this was £14. 15s. for sundries and £40 for deprecia- 
tion, making the total cost of motive power for the apparatus 
for the year just under £80. For comparison, the fire depart- 
ment officials prepared a table showing the cost of horses for 
a similar vehicle. The principal item was that of feed—£85. 11s. 
Added to this is £4. Ts. 6d. for veterinary service, £17. Ms. 6d. 
for shoeing and £28. 16s. 6d. for depreciation, making a total 
of £136. 9s. 6d. These figures, which are based on the per- 
formance and cost of keeping three horses, show that there 
was an economy of roughly £56 in favour of the electric vehicle. 
During its first year there was not a single instance of damage 
to the electrical equipment of the machine, although street 
accidents necessitated some repairs to the mechanical portion. 
More than 14 hours were spent at fires during the 12 months, 
and approximately 230,000 gallons of water were pumped. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. Joh. Harden contributes an article on ^ The Electric Smelting 
at Hardanger. in Norway " (p. 766). 

We continue our account of the electrical equipment of the Löt- h- 
berg Railway (p. 771). 

We publish an abstract of a Paper on “ Some Railway Conditions 
Governing Electritfication." read before the Institution of Electr.cal 
Engineers, by Mr. Roger T. Smith (p. 764). 

Mr. W. P. Durtnall contributes an article on * The Triumphint 
Entry of Electrical Ship Propulsion " (p. 774). 

The '* Electric Propulsion on the U.S.S. ‘ Jupiter ` 
by Mr. W. L. R. Emmet on p. 775. 


Our Leading Article deals with “ Sore Problems of Municipal 
Finance " (p. 778). 


Companies’ Meetings and Reports. —Mectings of the Dublin United 
Tramways, Lanarkshire Tramways Co. and the National Elect:-e 
Supply Co. are reported. and the directors’ report of the Blackpool & 
Fleetwood Tramroad, Central Electric Supply. City & South London 
Railway. Fi erpool Overhead Railway. Metropolitan Railway, 
Paisley District Tramways and St. James & Pall Mall Electric Light 
Co.'s are abstracted (pp. 795 and 796) 


" is dealt with 


PERSONAL. 


It is announced that Mr. H. Samuel (Postm ister-CGieneral) has been 
promoted to the position of President of the Local Government 
Board, Mr. €. Hobhouse is to succeed Mr. Samuel as Postmi ster: 
General, and. Mr. John. Burns (President of the Local Govern nent 
Board) will take the place of Mr. Sydney Buxton as President of 
the Board of Trade. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of borough electrical 
engineer at Nalford. Salary £1.000 per annum, Applications to ii 
town clerk (Mr. L. C. Evans), Town Hall, Salford, by Feb. 28. "es 
an advertisement. 

The Council of the Metropolitan Borough of Hammersmith dd 
applications for the post of mains superintendent. Comimnencina 
salary £150. rising by two annual increments of £10 and one e - 
£175 per annum. Applications to the borough electrical engine’ 
Mr. G. Gilbert Bell, by Feb, 25. See an advertisement. 
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A first-class transformer designing engineer is wanted by the 
Allmänna Svenska Electric Co., Vásterás, Sweden. See advertisement. 

The Senate of the University of London invite applications for 
the University chair of civil and mechanical engineering tenable at 
University College. Salary £1,000. Applications by Feb. 14. 
Particulars from the Academic Registrar, South Kensington, S.W. 

The Senate of the University of London invite applications for the 
university chair of physics, tenable at Royal Holloway College. 
Salary £600 a vear. Applications by first post March 9 to the 
Academic Registrar. South Kensington, S.W. 

Liverpool Education Committee invite applications for the post of 
principal of the Central Municipal Technical School. Commencing 
salary £500 Applications to the Town Clerk by Feb. 27. 

Woolwich Electricity Committee require a district representative. 
Salary £130. Applications to the Town Clerk by 10 a.m. Feb. 18. 


Sheffield Electric Light Committee have promoted Mr. A. W. 
Bush to first assistant in the publicity department at an increased 
salary of £10. and have appointed Mr. W. J. R. Fox to the post of 
canvasser, rendered vacant by the resignation of Mr. H. E. Betts. at 


£9] per annum. 


INSTITUTIONS AND SOCIETIES. 


Scottish Section of the Institution of Electrical Engineers.—The 
annual smoking concert of this section will be held to-morrow 
(Saturday) at 7:30 p.m. at the Grosvenor, Gordon-street, Glasgow. 


British Association. —4At a meeting of the New South Wales Science 
Committee it was reported that practically all the articles had been 
received for the handbook to be published in connection with the 
visit of the British scientists this year. This book will deal with the 
social and natural science of that State. The Science Committee 
had been asked to nominate local honorary secretaries of the various 
sections, who will act in the interim between now and the time of the 
visit of the British Association. Among those selected and recom- 
mended to the executive committee are: Mathematics and physics. 
Prof. Pollock ; chemistry. Prof. Fawsitt; geology. Mr. E. F. Pittman; 
engineering. Prof. Warren ; education, Mr. P. Board. 

Royal Society.—The Papers read before the Royal Society yester- 
day included the following :—* Chemical Action that is Stimulated 
by Alternating Currents.” by Mr. S. G. Brown; “ The Transmission 
of Electric Waves along the Earth's Surface," by Prof. H. M. 
Macdonald, F.R.S. ; and 5 A Thermomagnetic Studv of the Eutectoid 
Transition Point of Carbon Steels.” by Dr. S. W. J. Smith and 
Mr. J. Guild, 

Physical Soc:ety.—' The first Guthrie lecture vill. be delivered 
by Prof. B. W. Wood at the Imperial College of Science. 
Lendon, on Fridav. February 27th. at 8:30 p.m. The subject 
cf the lecture will !e " Radiaticn of Gas Molecules Excited by 


Light." 

Finsbury Technical College Old Students’ Associat.on.—The seventh 
annual dance of this Association will be held at the Caxton Hall, 
Westminster, S.W.. to-morrow (Saturday) evening at 6:30 p.m. 

International Electrotechnical Commission.—In reference to the 
LE.C. Report on Symbols, which we mentioned in our last issue, we 
are asked to state that the address of the I. EC. is 28, Victoria- 


street, Westminster, S.W. 


Electro-Harmonic Society.—' l'he next concert (ladies night) will 
be held in the King's Hall, Holborn Restaurant, on Monday evening 
next, commencing at 8 o'clock. Mr. A. P. Trotter will preside. 

Electrical Trades’ Benevolent Institution.-— The annual festival 
dinner of this Institution will be held at the Trocadero Restaurant, 
Piceadilly, London, on Wednesday, March 25th, when Mr. Hugo 
Hirst will occupy the chair. The annual general meeting of the 
Institution will be held on the previous Wednesday, March 18th, at 
2:30 p.m., at the Institution of Electrical Engineers, Victoria Em- 
binkment, and the committee trust that members will attend in 


large numbers. 


ARRANGEMENTS FOR THE WEEK. 


NEWCASTLE SECTION OF THE IvstituTION OF ELECTRICAL ENGINEERS. 
7 p.m. Meeting at Hugh Bell School, Middlesborough. Paper 
on * Some Notes on Recent Turbine Design.” by Mr. M. G. S. 


Swallow. 


—- —Á ~ 


PuysicaL Society oF Lonpon. 

$ p.m. Annual General Meeting at the Imperial College of Science, 
Imperial -Institute-road, South Kensington, London, S.W. 
Papers on * The Moving Coil Ballistic Galvanometer," by Mr. 
R. Ll. Jones; ‘“ Vibration Galvanomceters of Low Effective 
Resistance," by Mr. A. Campbell; and “ Vacuum-tight Lead- 
seals for Sealing-in Wires in Vitreous Silica and other Glasses,” 

by Dr. H. J. S. Sand. 
JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at 39, Victoria-street, London. Paper on * Notes 
on the Wadham's Fuel Economiser," by Mr. B. A. C. Herapath. 


Rovar INSTITUTION. 
J p.m. Meeting at Albemarle-street, Piccadilly, London, W. Dis- 
course on * Production of Neon and Helium by Electric Dis- 
charge," by Prof. J. Norman Collie, F.R.S. 
SATURDAY, Feb. 14th. 
ROYAL INSTITUTION. 
3 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Lecture on * The Electric Emissivity of Matter: (1) The 
Metals,” by Dr. J. A. Harker, F.R.S. Lecture I. 


ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 
| 0.39 p.m. Meeting at North Stafford Hotel, Stoke-on-Trent. 
Paprr on * Design and Maintenance of Miners’ Electric Lamps,” 


by Mr. F. J. Turquand. 


MONDAY, Feb. 16th. 
WESTERN SECTION OF THE [NSTITUTION OF ELECTRICAL ENGINEERS. 
4:30 p.m. Meeting at the Institute of South Wales Engineers, Park- 
place. Cardiff. Paper on " British Practice in the Construction 
of High-tension Overhead Transmission Lines," by Mr. B. 


\ 


Welbourn. 
NEWCASTLE STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 

7.39 p.m. Meeting at Armstrong College of Science, Newcastle. 

Paper on ** The Design of Static Sub-stations," bv Mr. W. Dixon. 
THE ELEcTRO-HARMONIC SOCIETY. 

$ p.m. Concert (Ladies! Night) at Holborn Restaurant, London, 

W.C. 
TUESDAY, Feb. 17th. 
JUNIOR INSTITUTION OF ENGINEERS. 

7:30 p.m. Meeting at City and Guilds of London Technical College, 
Leonard-street, Finsbury. Lecture on “ Oscillatory Electric 
Discharges,” by Mr. R. P. Howgrave-Graham. 

TION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at Municipal School of Technology, Manchester. 
Paper on "* The Electric Driving of Rolling Mills.“ by Mr. 
N. J. Cursetyee. 

SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
pm. Mecting at the Rooms, 207, Bath-strect. Glsseow, Paper 
on " Some Railway Conditions Governing Eloctriacation," bv 

Mr. Roger T. Smith. ` 

ILLUMINATING ENGINEERING SOCIETY. 
§ pm. Meeting at 18. John-street, Adelphi, London, Discussion 
on |“ The Lighting of Picture Galleries and Art Stustios.” opened 
by Prof. S. P. Thompson, F.R.S. 
WEDNESDAY, Feb. 18th. 
STUDENTS SECTION OF THE INSTITUTION OF ELECTRICAL E SGINEERS. 
Spam. Meeting at Victoria Embankment, London, W.C. Paper 
on " [lamination in Theory and Practice,” by Mr. W. H. Date. 
PRIDAY, Feb. 20th. 
NEWCASTLE SECTION OF THE ENSTITUTION OF ELzcTRICAL ENGINEERS. 

7:30 pam. Meeting at Hugh. Bell School, Micdlesborough. Dis- 
cussion on * Coal and its Use in Steam Raising.” opened by 
Mr. P. S. Thompson. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 

7.39 pm, Meeting at Royal Technical College, Glasgow. Dis- 
cussion on previous Papers end " The Manufacture of Electrical 
Cables." — Hlustrated on the Cinematograph. 

[sriTUTION OF MECHANICAL ENGINEERS. 
$ pam. Annual General Meeting et Storey’s Gate, St. James's Park, 
London, S.W. Paper on “ Some Modern Methods of Welding," 


by Mr. T. T. Heaton. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. LEAF. 


MANCHESTER STUDENTS’ SEC 


The following orders have been issued for the current week :— 
Monday, February 16th, A Company.—Technical Instruction, 7 p.m. 


to 10 p.m. 
Tuesday, February 17th, B Company.—Technical Instruction, 7 p.m. 


to 10 p.m. 
Wednesday. February 18th, Recruits only.—Infantry Drill and Tech- 


nical Instruction, 7 p.m. to 10 p.m. 
Thursday, February 19th, C Company.—Technical Instruction, 7 p.m. 


to 10 p.m. 
Friday. February 20th, D Company.— Technical Instruction, 7 p.m. 


to 10 p.m. 
Saturday, February 21st. — Headquarters will be opened for regimental 


business from 10 a.m. till 12 noon, 


ae 


SOME RAILWAY CONDITIONS GOVERNING 
ELECTRIFICATION. * 


BY ROGER T. SMIT”. 

Summary.—YVhe author discusses the question of electrification for 
surburban, fast passenger and goods service. The general character- 
istics of electric and steam traction, together with the conditions which 
would be favourable for electrification, are dealt with in each of these 
Cases, 


It is convenient to divide railway services into three groups. 
These three groups correspond to entirely different conditions as far 
as traction is concerned. Urban and suburban passenger services, 
fast passenger services and fast or slow goods and mineral service. 
It is not pretended that this exhausts the types of services for which 
it is profitable to consider electric as compared with steam haulage. 
For instance. the electrification of terminals is not included, nor 
incline working. nor the marshalling of passenger and goods trains. 
nor the working of goods and mineral shunting vards. The above 
division is sufficient. however. for the purpose of such generalisation 
as is alone attempted in this Paper. 


URBAN AND SUBURBAN PASSENGER SERVICE. 


If a railway possessing a suburban system equipped with perma- 
nent way, platform accommodation and locumotives designed for a 
certain time-table finds this equipment outgrown by the traffic, it is 
obvious that it must increase the number of coaches run in a given 
time. One solution of this problem is electrification. which solution 
is commending itself to many of the railways in this country with 
congested suburban services. With electrification a maximum of 
48 trains an hour can, if required, be run each way during the rush 
hours while employing existing stations and tracks. That it is 
possible to run trains so close to each other is chiefly due to signalling 
by track circuits. but full advantage of the possibilities of running 
up to 40 or more trains per hour by the use of track-circuit signalling 
can only be taken by trains having rapid acceleration and very rapid 
deceleration. With tracks and stations (and hence also the train 
length) remaining as before. the number of. passengers carried per 
hour has in many cases been doubled by increasing the schedule 
speed 50 per cent., while improved signalling has at the same time 
made it possible to increase by 50 per cent. the maximum number of 
trains per hour. The characteristics of urban and suburban services 
for which electric traction is suitable are a dense or fairly dense 
service of not less than. sav. five trains per hour each wav. up to 40 
and more per hour each way, with station stops varying from less 
than half a mile apart up to 14 miles apart. The essential element 
which gives to electric traction its advantage over steam under these 
conditions is the motor-coach train. The train is made up either 
entirely of motor coaches or of motor coaches and trailers. The 
number of motor coaches must be such that the weight on the driving 
wheels available for adhesion is not less than 25 per cent. of the total 
train weight. It is more often 33 per cent.. and may te 100 per cent. 
With the motor-coach train it is quite easy to have such an adhesive 
weight as will permit of a tractive effort, over and above that re- 
quired to haul the train against resistances, sufficient to accelerate 
it during the notching period at rates up to 14 miles per hour per 
second (2-2 ft. per second per second), while the rate of deceleration 
is usually increased up to 2 miles per hour per second, Advantages 
of the multiple-unit-controlled motor-coach train, as has often been 
stated. are, first. the doubling of terminal accommodation by halving 
the number of signal and locomotive movements, and, secondly. the 
ability to make and break up the motor car and trailer units of which 
the maximum train is com posed to suit the traffic. 

Until it is necessarv to devote terminal facilities, station accom- 
modation. and at least two tracks entirely to a suburban service. it 
is very doubtful if electcitication is the only solution of the congested 
traffic problem. although it may prove to be the best solution. Most 
of the suburban services into and out of London already electrified 
or in process of being electrified are run on tracks distinet from the 
main line, and such a service becomes a thing apart. It can be 
electrified on any system which best suits its conditions. and the 
method may be quite different from anv other method which may 
subsequently be desired for main-line electritication. Passing from 
the engineering to the econonne side. the question of the clectrifi- 
cation of a suburban system has become for a railway company 
purely one of finance, Essentially it resolves it-elf into a question 
as to whether the fares chai zed for the service. even with the addi- 
tional trafic obtained, can give a reasonable return. or anv return at 
all. upon the new and old capital. after the cost of working has been 
provided for. It must be remembered that the tramway uses the 
streets and pavs only for its construction. for part of the paving. and 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neces vesterday evening. 
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for a part of the whole of necessary street widenings. The railway 
has paid for the land—>ften acquired compulsorily at an exorbitant 
price—ind has had t5 put on the land costly permanent way and 
structures. Usually a railway company is the lirgest ratepayer in 
any parish through which it passes, and is often the largest ratepaver 
in any town. It may. therefore. be called upon to pay rates to a 
municipal body on which it is not represented. in order to keep up 
part of the roads used by a competing tramway. If the municipal 
tramway is run at a loss the railwav helps to pay the losses of a com- 
petitor whose presence reduces the railway fares. The tramway in 
turi is now menanced by the competition of the motor omnibus, 
which pavs nothing Le ond the petrol tax for its right to use the 
roads in order to compete with both railwav and tramway. Even 
when it cannot make the development of its suburban traffic pay 
directly it may still pay the railway as a whole considered onlv as a 
feeder to the main line, or ur»an and suburban traffic as a whole may 
pay if the latter goes far enough out into the country. Itis not that 
suburban electric traction costs an unreasonable amount, but that 
circumstances make the revenue from such services unremunerative. 
Suburban fares have been falling steadily, and at the present moment 
it is safe to say that everybody in London and its suburbs is being 
carried at too low a fare to give proper remuneration to any form of 
traction which, in addition to rates and taxes and Government duty 
on some fares, pays for its road and th» right to use it. From the 
report of the London Traftic Branch of the Board of Trade for 1912, 
particulars of London urban and suburban traffic can be obtained 
and compared with the returns and estimates of the omnibus and 
tramway traffic. From these returns it appears that if the suburban 
systems of the main-line railways running into London are left out 
of account there has on the whole been no increase during the last 
three years in the number of passengers carried by the underground 
railways of London, all of which are electric. Quite considerable 
increases have taken place in some lines—the District carried 7} per 
cent. more passengers in 1912 than in the previous year— but other 
lines lost some of their passenger traffic, and the total number re- 
mains stationary at about 436,000,000 passengers per annum. The 
average fare was a trifle above 14d. The purely London 
traffic of the main-line railways—inclusive of their suburban traffic 
—is estimated for 1912 as 250,000,000, which is a decrease of 1j per 
cent. on the traffic of the previous year. The London tramway 
traffic in 1912 is estimated at 800,000,000, which is a decrease of 3 
per cent. on that of the previous year, while the omnibus trafhe 
amounted to 550,000,000, or an increase of 37 per cent. on the 1911 
figures. Greater London traffic as a whole increased by 125,000,000 
passengers in the same period, which is 20 per cent. less than the 
omnibus increase, every other form of traffic having declined except 
that on the underground railways, which remained stationary. 
Like most other industrial working costs, that of running a subur- 
ban service depends on certain standing charges which, taken as à 
whole, do not vary, or hardly vary, with the service given (upkeep 
of permanent way equipment, management, rent, rates and taxes, 
and station traftic expenses) and a charge varying with the service 
catered for (rolling-stock, repairs and wages, running wages and 
electricity). In a particular case the ratio of standing to variable 
charges for running a small suburban service for a year was as fol- 
lows: Standing charges unaffected by the number of trains 60 per 
cent., variable charges 40 per cent., and of this 40 per cent. electricity 
formed three-fourths. If the cost of electricity can be reduced by 
90 per cent. the total working costs may be reduced by one-quarter. 
which shows the importance of cheap electricity. This is a partt 
cular case where the cost of electricity was high, and as a rule Its 
percentage effect is not so great. What is wanted to make urban 
traffic on electrical lines pay is cither an increase in the fares, which 
is achieved abroad by zone fares, or the ability to purchase electrical 
energy delivered to the conductors at, say, 4d. per kilowatt-hour. 
Competition may prevent the former. 18 there any chance of ob- 
taining cheaper electricity ? The generation of electrical energy 
and its supply is a business in itself. In many cases it has not in the 
past been possible for railways electrifying suburban services to buy 
electricity from outside,* but wherever they have been able to do so 
the saving of the initial cost on which capital charges have to be met 
and the saving to the railway of the management of a business oT 
ganisation that is very different from its other organisations is à great 
gai. — In general the addition of a load which in the ease of a a. 
suburban service may continue during 18 or 20 hours out of the 24 
with an annual maximum demand load factor of from 45 to 59 pe! 
cent., should eaable a supply authority with a light and power Lun 
to ofler a railway company such a price as would leave no question 
as to its acceptance. To sum up the situation with regard to ae 
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ban electrification as it appears to the author. the electrical engineer 
is in a position to inform his railway very exactly what the initial 
and working cost will be. The management have to decide what 
the financial result will be with the existing and expected traffic, 
which has to pay working and capital charges on the new capital 
before earning a dividend on the old. Competitive fares are so low 
that the process is generally discouraging except where a new traffic 
can be created in districts from 10 to 30 miles from the terminus. 
The cost of electric working is important, but, as Mr. Insull has 
recently pointed out, the cost of money may be still more important, 
and the raising of fresh capital for anything that is not certain to 
swell the dividend is a very serious matter indeed at the present time 
when the credit of British railways stands so low. 


Fast PASSENGER SERVICE. 


When the condition of frequent stops and short distances between 
them is left and the question of main-line passenger services as run 
by steam locomotives is considered from the point of view of electric 
traction, the problem alters completely. The chief difficulty in the 
way of electrification for fast passenger services is the existence of 
thesteam locomotive. The diagram gives curves kindly supplied to me 
by Mr. G. J. Churchward, of draw-bar pull plotted against the speed for 
two types of steam locomotives, one for passenger service (the 4-6-0 
type*) and one for goods service (the 2-8-0 type). "The curves repre- 
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sent the average results for saturated steam of many experiments 
with each type of locomotive hauling actual trains, the draw-bar pull 
being measured by the dynamometer car. The two types of loco- 
motives may be taken as representative, one for hauling fast passen- 
ger trains and the other for hauling fast goods trains with nearly the 
maximum loading on the coupled axles permissible for British way 
and structures. They also represent approximately the maximum 
powers which can be developed by steam locomotives built within 
British load gauges, which are not the same for all our railways. 
Constant-out put draw-bar horse- power curves are added for guidance. 
Curves of an American and of a French steam locomotive of the 4-6-2 
or Pacific type are added for comparison. As compared with -the 
clectrie iccomotive the steam locomotive is handicapped by the dis- 
tribution of weight due to the length of the boiler. In the former. 
from the shape and size of the motors. it is possible to get à greater 
ratio of adhesive to total weight than in the latter, especially if every 
axle is driven. In general for fast passenger service the acceleration 
of the steam locomotive is limited not only by the boiler. capacity 


x i . x . 7 LI z . of * * 

There is no uniformity in cifferent countries in the symbols used for 
types of locomotives. This Paper follows American and British steam 
ee thus 4-6-0 indicating a leading four-wheeled bogie, six coupled 
ne wheels and no trailing pony or bogie. 2-8-0 indicates a two- 
wheeled pony, eight cou pled driving wheels and no trailing pony or bogie, 
E +4-0 indicates en articulated locomotive with leading and trailing 

ogies and four driving wheels in cach half. | i 


but by the maximum adhesive weight on the coupled driving 
wheels. 

A 4-6-0 type passenger locomotive can haul a train of 450 tons on 
the level at the highest speeds called for in this country, and, un- 
assisted. a train of 300 tons up a gradient of 1 in 50. The maximunr 
length of the train is in general limited by the minimum length of the 
station platforms, and without radical changes in station structures 
no heavier trains can be run except for occasional *' rush " traffice 
To haul such a train a constant-output locomotive is satisfactory, 
and the control of the output and speed by the regulator and the 
cut-off is so complete that the steam locomotive can run at any speed 
below its upper limit for the load hauled. The problem of getting 
the adhesion necessary to prevent the slipping of the wheels when 
starting is, in general, possible with appreciably lower axle loads 
than for the steam locomotive, while for the same tractive effort the 
advantage in total weight is always in favour of the electric locomo- 
tive. Since the series motor can be overloaded momentarily 75 per 
cent. above its hourly rated capacity, while for adhesion purposes if 
necessary every axle can be made a driving axle, even greater 
starting torques than those shown in the diogram are possible, but on 
British railways they would be not only useless but actually harmful, 
excceding the draw-gear strength. Unlike the case of the multiple- 
unit train, the adhesive weight may be only 12 or 14 per cent. of the 
total train weight, and the strength of the draw-gear limits the draw- 
bar pull after starting to 12 tons. But with an increase in speed the 
torque of the series motor falls off so rapidly that above 60 miles per 
hour (where difficulties begin with steam locomotive design) no 
electric locomotive yet built for hauling only such maximum loads 
as obtain on our railways could give anything like 1,100 H.P. at 70 
miles per hour, as given by the 4-6-0 steam locomotive shown in 


the diagram. 


Turning from the engineering to the economic side, and assuming 


a suitable electric locomotive has been built, a very rough estimate 
may be made of the cost of working, more with the purpose of showing 
the direction in which economies are desirable than of giving any 
figure that can be used for estimating purposes. The annual cost of 
a steam passenger locomotive, averaged over all the different types 
in use on a railway carrying passengers, goods and minerals over not 
less than 2,000 miles of route, and hauling its own locomotive coal, 
may be taken to be £825 for such items as do not vary with the 
mileage run or only vary to an extent which will not affect this first 
approximation. These include capital charges (which are taken at 
6 per cent. for interest and obsolescence), administration and manage- 
ment, wages of drivers and firemen, oil and small stores, maintenance 
repairs and renewals. To this is to be added the cost of coal and 
water, varying more or less directly with the mileage, which for 
passenger service may be conveniently taken as the train mileage. 
The annual cost of coal at about 9s. per ton per 10,000 B.Th.U., 
averaged over the whole working together with the cost of water may 
te taken to be £350, giving a total for the year of £1,175 inclusive of 
capital charges. This is a mean for all locomotive types working an 
average passenger mileage of 10,000,000 train-miles per 1,000 miles 
of route. During the year a passenger engine may be expected to 
run between 25,000 and 30,000, or say, 27,000 passenger train miles, 
so that the mean cost for locomotive expenses (including locomotive 
capital charges) per train-mile will be 103d. 

Of the above sum of 10}d. per train-mile 3d. per train-mile will 
represent the cost of coal and water. After the coal strike in 1912 
the cost per ton went up 2s., but neglecting its presnet high but 
fluctuating value, and taking the cost of the best English coal used 
at 12s. 6d. per ton, to which 3d. per train-mile corresponds, cheap 
coal in this country is one of the factors making against railway 
electrification. The cost of coal burnt in a large modern generating 
station producing electricity for hauling trains by an electric loco- 
motive is less than half the cost of coal for doing the same work in a 
steam locomotive. Weight for weight the electric locomotive costs 
about twice as much as the steam locomotive, but for the same ad- 
hesive weight the electric locomotive weighs some 30 to 40 per cent. 
less than the steam locomotive. Electric repairs and renewals cost 
less, and the net result is that the annual cost of the electric locomo- 
tive will be in the neighbourhood of £1,250 per annum, assuming the 
same rate for capital charges, But while the passenger steam loco- 
motive only runs on the average 27,000. train-miles in the year. 
speading 75 per ceat. of the time out of active service, the electric 
locomotive, which need only be in the shops for one month out of the 
12, will sot sp. ad more than 50 per cent. of its time out of active 
service, The clectrie locomotive can run at least 40,000 Passenger 
train-miles per annum. "There is not much experience to go on, and 
that experience has been wholly obtained in other countries. The 
suburban working in London where clectric locomotives are used is 
so restricted that no figures are obtainable which can be com pared 
with steam working. Multiple-unit motor-cars run 45.000 to 50,000 
miles per annum. 1f these figures are accepted, the cost per train- 
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mile with the electric locomotive (including locomotive capital 
charges} will be 73d., always assuming that electrical energy can be 
bought at 4d. per kilowatt-hour. It must again be emphasised that 
these figures can only be considered as a first approximation to the 
truth, and they will differ for different railways. But assuming that 
for a railway running 10,000,000 passenger train-miles per 1,000 miles 
of route, the conditions enabled electric locomotives to run 40,000 
miles annually, so that a saving of 3d. per train- mile was secured by 
electrification, there would be a possible annual saving due to elec- 
trical working of £125.000. If capital charges (interest and amor- 
tisation) were 6 per cent., this would represent the charges on a 
capital of £2,100,000 per 1,000 miles of route, or £2,100 per mile of 
route. This sum would certainly not cover the corresponding elec- 
trical equipment of the line on an overhead system, inclusive of 
contact wire and structures, distributing cables, bonding and sub. 
Stations. The only items for which a reduction in costs may be 
expected are the cost of electricity and the capital cost of electric 
locomotives. No great reduction in the eost of the former can be 
expected so long as railways generate their own electrical energy, as 
there must be a diversity of load and generation on a scale far beyond 
railway requirements to secure an appreciable reduction in price. 
If electrical energy could be bought at 1d. per kilowatt-hour, and the 
electric locomotive could be made for £50 per ton, the cost per train- 
mile in the above estimate would be reduced to about 6d. The pro- 
blems in front of the electrical engineer who would compete with the 
passenger steam locomotive are, therefore, first to design an electric 
locomotive that will do what the steam locomotive does at high 
speeds ; secondly, to reduce the cost of the electric locomotive (which 
will come about when there is sufficient demand for it); and thirdly, 
to be in a position to buy electrical energy at something approaching 
the Jd. per kilowatt-hour which forms Dr. Ferranti's ideal. 


Fast orn Stow Goons anp MINERAL SERVICE. 


For goods and mineral service the outlook is different, and in 
consequence the form of analysis from averages which was admissible 
to prove a negative is not admissible to prove a positive. For goods 
and mineral services each individual case must be worked out on its 
merits. It may, however, be said that if the same analysis be fol- 
lowed out in the case of the average cost of an electric locomotive for 
goods working as has been done for passenger working the same 
comparative ratio of cost between coal and electricity per train- mile 
would hold with electricity at 1d. per kilowatt-hour—the price at 
which it can in some cases be obtained to-day- in place of the ld. 
per kilowatt-hour assumed for passenger service. Considering 
English conditions, the chief ditference between goods service and 
passenger service is the reduction in the annual train mileage run by 
the steam locomotive. Whereas for steam passenger service it was 
taken to average 27,000, for goods and mineral service it drops to 
10,000 train-miles per locomotive... In addition to this the coal per 
train-mile is nearly doubled. On the average some two-thirds of 
the available steam locomotives may be expected to be in steam on 
any one day, and of those engines in steam the engine mileage will 
probably exceed the passenger train mileage by little more than 5 
percent. On the other hand, goods engine mileage may exceed goods 
train mileage by more than 30 per cent. owing to the many services 
that the locomotive has to perform other than moving trains from 
station to station. Each goods engine in steam may not work more 
than 40 to 50 train-miles per day averaged throughout the vear, 
which gives some idea of the length of time the locomotive is standing 
in steam and using coal but earning nothing, while nearly one-third 
of the engines are away under repairs. Ít is in this direction that 
the electric locomotive appears to have its best chance. In America 
it has been found to be possible at least to double the daily mileage 
run by a steam locomotive, owing to the ability of the electric loco- 
niotive to haul heavy loads at an inercased speed while it wastes no 
energy when standing idle. Instead of more than 30 per cent. of the 
steam locomotive vear being occupied in repairs, not more than 10 
per cent. of the electric locomotive year need be spent in the repair 
shops. [n America the strength of the draw-gear is such that draw- 
bar pulls of more than 30 tons are permissible, and trains of 3,500 aud 
4.000 tons weight can be hanted if titted with continuous brakes. In 
British goods and mineral service the limiting factor is the strength 
of the draw-gear, which is tested to 50 tons and with a factor of safety 
of four is supposed to be worked at a maximam load of 12 tons. We 
are not really limited in our train weights by the maximun size of 
steam locomotive which can be built within the restricted. British 
load gauges (restrieted, that is to say, as compared with Americi and 
many European countries), but by the strength of draw-gear and the 
lav-out of sidings. While the wagons owned by railways can have 
their draw-gear maintained against inevitable degradation by fatigue 
and wear, the privately-owned wagon is not in the same position. 
Unless the whole method of working goods traffic in this country is 
to be altered, a locomotive is not required to give a draw-bar pull of 


more than 12 to 14 tons after starting, and even then the failure: of 
draw-gear will always be considerable with the shocks when staring 
a loose-coupled train and with the stresses due to unequal braking. 
One class of traffic in this country is happily free from this drawback, 
and that is the mineral traftic of the North Eastern Railway on the 
north-east coast. The mineral line between Shildon and Newport 
(Middlesbrough), a distanee of 18 miles, is now in process of being 
electrified, the length of single track and sidings amounting to 3 
miles. Two sub-stations on the route will supply continuous current 
at 1,500 volts, for the most part through overhead conductors and 
through a protected conductor rail in places where an overhead con. 
ductor is inconvenient. The locomotives will be able to start and 
haul mineral trains weighing 1,400 tons at a speed of 25 miles per 
hour on the level, and start an 800-ton train on a grade of 1 in 100. 
The methods of electrification available for the consideration of 
the engineer are varied,* but for goods working involving the equip- 
ment of sidings some form of overhead equipment seems imperative, 
Continuous current, single-phase with commutator motors, single- 
phase with spilt-phase motors, and single-phase with mercury are 
rectifiers and continuous-current motors, and three-phase with 
induction or cascade motors. are all possibilities, and each has to be 
considered on its merits. It is not within the scope of this Paper to 
discuss systems, but it may be poiuted out that owing to the special 
conditions of goods and mineral traffic in this country—a few of 
which have been referred to in this Paper—the electrification of goods 
and mineral lines is likely to begin only in favourable districts, espe- 
cially with steep gradients where the overload capacity of the electric 
motor and its accelerating ability will enable traffic which is now very 
slow to be speeded up. This will increase the earning capacity of 
the existing permanent way without costly re-grading. The electric 
shunting engine is a very good example of what has to be done in the 
matter of suitable design. A shunting engine may be called upon 
for hours to push heavy trains of wagons at 2 or 3 miles per hour and 
then to clear away a train of empties at 25 miles per hour. It is 
frequently called upon to push or pull a heavy loaded train over a 
weighbridge with a pause long enough for the weight to be recorded 
while each wagon is on the bridge. This the steam locomotive can 
do, but the continuous-current series-motor locomotive with con- 
tinuously rated resistances seems hardly an engineering competitor 
of the steam locomotive for such work as this. There is far more 
hope for the single-phase. locomotive. To sum up the position as it 
appears to the author. the inherent advantages of the electric loco- 
motive for goods and mineral haulage are, first, its ability to haul up 
to the maximum strength of the draw-gear at more than double the 
speed possible with the most powerful steam locomotive which can 
be built within British load gauges : secondly, the ability if nose uy 
to have all axles drivea, so that the whole weight of the locomotive 
is available for adhesion while the weight per axle is sensibly reduced: 
thirdly, the advantage that any driver can work any locomotive. 
which is not the practice in this country with steam locomotives: 
fourthly, the ability to run annually at least twice as many Ute 
miles as the steam locomotive. partly due to increased sped and 
partly due to less time spent in the repair shops and for cleaning; 
fifthly, the saving of all coal wasted by the steam locomotive when 
getting up steam, standing in steam, and left in the firebox at the 
Journey's end, with the resalt that with electrical energy at Ld. per 
kilowatt-hour the bill for current per mile is about the same as the 
bill for coal and water per mile; sixthly. the possibility wren the 
strength of the draw-gear permits of loads being hauled quite beyond 
the capacity of any steam locomotive that can be built within or 
load gauges. The electric locomotive takes its power from a generat: 
ing station and not from a moving boiler; it can therefore be de 
signed to give its miximum draw-bar pull at any desired spes |. It 
is for the electrical engineer to make the most of such advantages. 


THE ELECTRIC IRON SMELTING AT HARDANGER, IN 
NORWAY. | 


BY JOH. WARDEN. 


Sammary.—This article deals with the unsatisfactory results that hare 
been obtained from electrice smelting at Hardanger. The choice of ATOR 
ing agent is first discussed. and it is then shown that the defective nature © 
the electrical equipment had a large share in rendering the trial a failure. 
The effect of discarding was circulation in the furnaces from this ca" 
and the suitability of various kinds of ores for electric smelting am then 
dealt with, and the author concludes with an account of electrode cen 
sumption in these and other trials. 
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TTE comparatively full account of the plant at Hardanger is given, 
D dealing particularly with the reasons which have caused an un- 
economical result. As this Paper is evidently written with 
a view to explain such instances as are likely to occur in other 
places, a résumé of the contents seems justified ; a few remarks 
of the present author's experience on similar lines will be added. 
The main points of the Paper are given below. 
ee Since the problem of electric smelting of iron ore has the 
| greatest future and importance in such countries as Scan- 
dinavia, on account of the many sources of both water-power 
and iron ore, factors which are essential for successful elec- 
tric smelting, 1t 1s well to consider the causes of the unsatis- 
factory outcome of the trials at Hardanger. A few com- 
parisons will be made between this plant, where coke is used 
exclusively, and others where charcoal is used. The author 
TES does not mention the fact that the choice of the reducing avent, 
SUM. coke or charcoal, is an important factor in the whole problem, 
"P . ; : 
NUS ud vet all available data seems to point out that this must be so, 
v at least for the present, and it appears to the present writer 
s that the coal question is at least of as much importance as the 
T question of cheap power and good ore. As far as can be con- 
= cluded from the various reports, the operation with coke direct 
in a furnace has serious disadvantages. ‘In the first place, the 
conductivity of coke is high; hence a large current-density at a 
vit lower voltage is required, and this will in turn increase the 
3E electrical losses and cause the plant to be dearer, with a smaller 
us eficiencv. Further, coke is richer in sulphur, and therefore 
WC demands a larger addition of lime, which increases the dead 
ee ballast in the furnace, thus lowering the output. It is true 
UND that coke may be obtained with a low percentage of sulphur, 
but such coke is much more expensive. 


l On the other hand, charcoal is much more suitable, on account 
pos of its lower conductivity, its smaller percentage of sulphur and 
gnat its gas producing properties. But charcoal is expensive, even 
| at its best, and there is likely to be difficulty in obtaining a 
n proper supply of charcoal in Norway, especially at places like 
ue . Hardanger, where the other factors may be more favourable ; 
E hence, if charcoal were to be used, it must be subjected to 
$^ import or long freight charges, a burden which it cannot very 
HS well bear on account of its initial price and its bulky mass. 

* Even in Sweden, where charcoal may be obtained more readily, 
this question has become an acute one. As is shown 
elsewhere, owing to the large demand for charcoal wood, the 
manufacturers are gradually forced to make use of younger, 
quick-growing trees, on which the percentage of bark is rather 
high. As the bark contains a larger proportion of phosphorus, 
this obnoxious element is introduced into the otherwise pure 
ore, and tends to lower the quality of the product. It might 
be thought that the phosphorus would be eliminated in the 
charring process, but apparently this is not so, and to remove 
the bark would mean an increased cost and loss of material. 
This, of course, does not apply so much to charcoal made from 
refuse from saw mills, since the wood is generally barked before 
putting it through the saw mill; but it is usually assumed 
oe that the charcoal from natural wood has a higher value if 
UE: the right kind of wood is chosen. From this it will be 
a seen that the coal question for electric tron smelting is very 


important. 
But, reverting to the Paper under review, it is stated that the 
" conclusions in the report are made from oflicial statements 
{We made by the Electrometallurgical Committee regarding the 
trials at Hardanger, and may be found in “ Teknisk Ugeblad," 
1913, p. 192. From these statements one cannot help arriving 


at the view that the poor results were due to " misadven- | 


ture " and outside conditions, particularly on account of un- 
favourable ores in some cases, bad roasting of the ore, some of 
the electrical details not being suitable, unfavourable sur- 
roundings and high freights, rather than the failure of the 
system. Regarding the furnace type, however, and its 
adaptability for coke, the Committee maintain that this has 
no part in the failure. 

The author in his Paper does not agree with the Committce 
‘on that point, but thinks that, on the contrary, the type of 


furnace design and its unsuitability for working with coke has 
had a great influence upon the results, and caused in a high 
degree the expectations made at the Hardanger works to result 
in disillusionment. He endeavours to strengthen this claim 
in his Paper and to explain in what way he has arrived at this 
conclusion. As regards the unfavourable surroundings re- 
ferred to, he does not go into this question at large nor the 
freight conditions, as it is outside the scope of his issue; he 
only mentions that these conditions are alwavs subject to 
changes and must be taken into consideration at first. It is 
necessary, however, to look deeper into the matter in order to 
find the actual reasons for the unsatisfactory results obtained. 
The author commences with some scathing remarks regarding 
the electrical equipment at Hardanger. 

The choice of transformers and regulating. arrangements, 
according to the report of the Committee, very soon proved 
to be unsuitable for the purpose. Furthermore, the manner 
in which the leads were taken from the secondary to the 
furnaces, and the wav the connections to the electrodes were 
carried out caused the system to work under such bad con- 
ditions that only about two-thirds of the power contracted for 
was available at the furnace. The Committee adds :— 

“ As the plant was carefully inspected electrically before 
being taken into use, without anv mention of these faults, one 
was led to believe for a long period that the bad results were due 
to the faulty operation of the furnace itself. Only later . 
as the conditions were tested in a proper way, was it found 
that a power factor of only 0-60 was obtained.” 

Consequently, during the whole of this period, the first 
furnace was working with a power factor of 0-60, and it was 
only in January, 1913, shortly before the second furnace was 
to be started, that the leads were laid differently and the 
carbon conditions altered so as to give a better effect. The 
arrangement. of the transformers and the regulating svstem 
remained unaltered, however, as this would have caused too 
much expense. The voltages on the secondary side could be 
regulated between 50 and 78 volts. 

To the present writers mind this — crage appears rather 
high, if it is borne in mind that the coke 1s a better conductor 
than charcoal. On the other hand, the volume of the coke, 
compared with charcoal, 1s less, which would, to a certain ex- 
tent, account for this requirement. Judging from the ex- 
perience with a similar furnace, in which coke was also used, 
the normal working voltage of which was 45 volts, 1t seems that 
it would have been sufficient to provide for a booster, by means 
of which the voltage could have been raised temporarily to, 
say, 90 or 92 volts, after each tapping off, when the furnace 
was cooler; as soon as the charge was heated up again, this 
could have been disconnected. It seems a dangerous policy, 
on à plant of such importance, not to provide adequate regu- 
lation, even if the initial cost is thereby somewhat increased. 

According to the Paper, the Electrometallurgical Committee, 
which visited the plant in April, 1913, when some of these faults 


had been corrected, carried out some measurements on the 


second furnace. The power factor was then up to 0-91 and the 
electrical efficiency 0:885 per cent. at a pressure of 78 volts. 
At 50 volts, however, it was found that the normal load on 
the furnace was unattainable, and both the power factor and 
the efficiency were low, though the actual figure was not stated. 
The consequences of the above statements are that, as far as 
the first furnace is concerned, 33 per cent. at least of the total 
power contracted for was not avallable in the furnace on 
account of unsatisfactory arrangements. 

The writer thinks that the above conclusion 1s not strictly 
proved to that extent, as the lowest working figure is not 
given ; and, although the power factor i< rather low, it would 
mean wattless current, which is, of course, not paid for, unless 
a lump sum is paid for a certain quantity of power held avail- 
able at the supply works; but this is not stated. 

The second furnace was started in March, 1913, and showed 
the advantage of a better power factor and higher efliciency, 
at least as far as the higher voltages are concerned. The fact 
that the output of this furnace, however, in spite of this, was 
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not higher than 1-87 tons of pig iron per calculated horse- 
power-vear during March depends on other causes. 

In order to show the results at Hardanger more clearly some 
curves are given bv the Electrical Committee which are based 
on the calculated figure of a 70 per cent. efficiency of the 
furnace per horse-power-vear, arranged for various percentages 
of pig iron, calculated on the charges of ore, limestone, &c. 
One of these curves is shown in the diagram. The upper curve 
refers to furnaces in which there is 33 per cent. of CO, in the 
furnace gases ; the lower curve refers to cases where the gases 
are chiefly CO. Certainly other factors than the percentage 
of iron alone govern the output, namely, the degree of oxida- 
tion of the ore and its assay in general, the analysis of the pig 
iron and the slag, &c.; but, asthe percentage of iron is the most 
important, the other factors have been so far left out of con- 
sideration, and the diagram as shown has been adhered to in 
order to simplify the understanding of the conditions. For 
comparison a few points from other plants are drawn in, 
namely, from the results at Trollhättan (T, and T,), from the 
Strémsniis trials (also at Trollhättan), marked S, from 
Uddeholm (U, and U,); and the results from Hardanger (H) 
are during the period March 2nd to March 28th. During this 
period at Hardanger no gas circulation was used in the furnace, 
80 that these results actually belong to the lower curve, and 
from this it will be seen that the furnaces were only utilising 
about 40 per cent. of the power supplied. A higher figure 
is very unlikely to be obtained with this furnace under the 
prevailing conditions. 


Tous of Pig fron per Horsepower year, 


Per cent. of Pig [ron Calculated on Amount of Charge. 


It is to be remembered regarding these figures that they 
refer to the furnace in full operation during the whole period, 
so that the 70 per cent. does not include any stoppages or 
heating up, repairs, &e. Also it is calculated on the total 
energy actually supplied to the furnaces, not on the amount 
which must stand available at the transformers for emergency, 
&e. The author, in his Paper, calls this figure the apparent 
efliciency, but it should not be regarded as the efficiency of the 
plant, and should not be used as a basis for estimating the whole 
results of the works. This is only natural, as the figure 
obtained for any one single furnace during a short period 
cannot be regarded as a measure of the conditions of the 
complete plant, since the furnaces and periods of smelting 
differ; besides, power may also be used elsewhere than at 
the furnace terminals. All values given in the diagram are 
obtained in this way. The results obtained at Hardanger are 
worked out for three smelting periods, in which Period HI. is a 
part of Period II. The yields during these periods are shown 
in Table I. 

The figures for the power in this table are taken from the 
primary side of the transformers, and therefore include the 
losses in these as well as in the copper connections and elec- 
trical equipment of the furnace. These results are shown in 
the diagram and give the points P,. P, and P,. 

In consequence of the faults in the electrical arrangements 
the actual quantity of power used in the furnace proper was 
only about two-thirds of the registered power, and if this is 


Table I. 
| Percentage of Tons uf pig 
No. Periad. iron against ' ited oe 
the charge. | H.P. year 
Period I. Nov. 7, 1911, to April 13, 1912 381 | 1-28 
2 II. July 10, 1912, to Feb. 20, 1913 50-7 1-58 
» HI. Aug. 25, 1912, to Sept. 8. 1912 56-4 2-01 
Table II. 
Percentage of am 
i Smelting 
scrap as per cent DE 
—— , oftotaloutput. | ` Ppar "a 
| ( Approx.) per cent. 
First. Period I... wm 25 20-8 
Furnace. | Period If. .................. 20 85 
Period IV., March 3 to 
Second March 28, 1913 ......... 10 14-0 
Furnace. \ Period V.. April 26 to: 
L 5- not stated, 


June 4, 1913 ............ 


taken into consideration the figures for the yield are altered so 
as to read (about) 1-92, 2-37 and 3-015 tons per calculated 
horse-power-vear for the three periods respectively. The 
corresponding values are shown as Pa, P,a and Py. 
As will be seen from the diagram, the results of Periods Í. 
and II. stand between the two actual curves, and as the as 
circulation is recorded as being rather low one may be justified 
in assuming that the apparent efficiency in both cases was 
approximately 70 per cent. The point P,a stands somewhat 
over the upper curve, but as this gives the apparent efficiencr 
of 70 per cent. at a gas proportion of 33 per cent. CO,, and as 
the average proportion of CO, is given as 39 per cent., one may 
also assume here an average efficiency of 70 per cent. 

Consequentlv, both furnaces seem to have given an apparent 
efficiency of 70 per cent. after the losses due to faulty arrange- 
ment of connections, &c., have been deducted. It may he 
mentioned that the measuring instruments in the plant show 
a slight error, but this is of minor importance on the whole. 
It is worth noting that these results follow the calculated curve 
fairly well. and from this it is safe to say that the apparent 
efficiency of this type of furnace will be 70 per cent. 

The diagram shows clearly how the faulty electrical arrange- 
ments directly influenced the output on the first Hardanger 
furnace ; but these arrangements, also, were of great impor- 
tance indirectly upon the other working conditions. As one 
of the indirect consequences may be mentioned the large 
percentage of scrap - produced. The Electrometallurgical 
Committee has drawn attention to the difticulties connecte 
with the tapping of the furnace and proper maintenance of 
the taphole, and that it was often necessary to disconnect one 
of the phases in order to obtain sufficiently high voltage to 
melt out the taphole. This proves that it was difficult to 
obtain a sufficiently high temperature in the furnace, and this 
ìs quite likely, since a furnace designed to receive a certam 
quantity of heat electrically and which is only receiving about 
two-thirds of the power will of necessity run rather cool. 
The consequences are also inevitable, and it seems quite per 
missible to lay the chief fault of the high percentage of scrap 
produced to this cause. Table II. shows the amount of scrap 
produced. 

The percentage of scrap from the second furnace 18 notably 
smaller than that of the first, and this must be due to the more 
efficient way in which the conductors are laid and to the better 
electrical arrangement generally, whereby it was possible to 
increase the power in the furnace as compared with the first 
furnace. The interruptions in smelting play, of course, 35^ 
a considerable rôle in this respect ; but lack of sufficient heat 
is more important, as is evident from a comparison between 
Periods IV.and H. Actually, the stoppages are taken in hours 
proportionate to the total period, without stating the numbers 
of stoppages; but we may assume that the figures give? 
represent the approximate influence of the interruptions: 
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"What influence this large percentage of scrap has upon the 
economy of the plant as a whole it is unnecessary to point out ; 
it speaks for itself. 
These difficulties in obtaining a sufficient heat in the furnace 
may also have accounted for the fact that gas circulation was 
subsequently discarded at Hardanger. It was found necessarv 
to increase the heat in the furnace at all costs, and the most 
convenient method of doing this was to abandon the circulation 
ofthegas. The circulation of the gas causes, as is well known, 
a lowering of the temperature in the furnace cavity, because 
ià certain quantity of heat energy is used up by the reaction of 
the CO, with the heated carbon, forming CO, which is an 
exothermie process; further, heat is expended by raising the 
mass of gas up to or near the temperature of the smelting zone, 
and this heat is then carried up in the shaft. Of course, a part 
of this heat is recovered through the pre-heating of the charye ; 
but as the gases pass rather rapidly through the shaft much 
heat is carried away outside the furnace. Hence gas circula- 
tion will lower the temperature in the smelting zone and raise 
it in the shaft, with the consequence that if gas circulation is 
employed the gases leaving the furnace will contain a larger 
percentage of CO, ; ; this, again, influences the coal consumption 
and the power consumption, both these factors being lower if 
gas circulation 1s used. 

The author does not prove this statement by figures, but it is 
clear from this reasoning that the coal consumption should be 
lower, but it is not equally clear that the total power con- 
sumption for the whole furnace should be lower, although the 
process requires less heat as far as the actual reduction of the 
ore goes, if the final gas product is richer in CO,. Against this 
stands the heat expended i in dissociating the CO,, raising the 
‘temperature of the gas and altering the direction of the heat 
gradient. This question could, no doubt, be answered by 
means of the results obtained at the trials of the Swedish Iron 
Institute at their plant at Trollhättan ; but the author of the 
Paper has not made a comparison in this respect. As yas cir- 
culation was abandoned in order to obtain a higher temperature 
the coal consumption increased from 336 ky. coke per ton of 
pig iron with gas circulation to about 385 kg. without it. The 
power consumption increased as well, which can be seen from 
the diagram, where the lower curve gives a fair indication 
of the amount of power without gas and the upper curve 
with gas. However, since the temperature of the furnace was 
‘of much greater importance, the advantages of gas circulation 
had to be given up. Also it appears that the management 
arrived at the conclusion that it would be better generallv, 
under the prevailing circumstances, to carry out the process 
without gas circulation altogether, because, after alternative 
runs with and without gas circulation, it was not used again 
till after December 14, 1912, and for the second furnace only 
a few circulators had been provided, which were in no way 
„sufficient for a good circulation. The circulation of the gas has, 
as will be seen from the above, a greater importance as soon as 
the conditions are adequately arranged to obtain a good heat 
an the furnace cavity. If the abandonment of gas circulation 
was justified on the first furnace in order to raise the tem- 
perature, this was not the case with the second furnace, 
because, since the electrical details have been altered here it 


‘ought to have been possible to obtain the proper heat even 


with gas circulation, and the advantages of gas circulation 


obtained. 
As the diagram shows, when gas circulation is used such that 


the furnace gases contain about 33 per cent. CO,, the output 


per calculated horse- -power-vear can be raised from 15 to 25 
per cent. Of course, gas circulation may cause other difh- 
but as regards the so-called " slig °’ —i.e.. the wet or 


pressed—the experience at Hardanger seems to indicate that 
no particular difficulty in that way prevents the use of gas 
circulation, as it is stated that the av erage gas pressure Was 
about 300 mm. of water. Should, however, the conditions be 
such that all the furnace gases may be utilised for power, &c., 

one may be able to recover a part of the heat energy expended 


an this way. 


With regard to the ore used, it has often been pointed oui 
how important it is to use a high- -grade ore for electric smelting, 
and that the proportion of iron in the charge will greatly 
influence the electrical efficiency ; this is also verv fully 
demonstrated in the diagram. It is in most cases more ad- 
vantageous to concentrate a poorer ore for use in an electric 
furnace, so as to eliminate previously the bulk of the dead 
gangue. This is, as a rule, quite clear, since the gangue forms a 
heavy ballast which i increases the slag and the total losses, as 
well as taxing the furnace unnecessarily. 

If coke is to be used as a reducing agent it is necessary to 
work with a very basic slag in order to obtain a pure material. 
The additions of lime are, therefore, larger, and will cause a 
decrease in the percentage of iron in the charge, so that. in that 
case, it is still more important to use high-grade ores : it is also 
rather important to use an ore with a lower percentage of 
quartz, which in itself would demand a larger addition of lime. 
It seems most advisable to use a mixed ore of basic and acid 
nature, so that the quantity of lime may be a minimum on 
account of the ore. Of course, one must see that the quantity 
of slag will not be too low; this, however, is less dangerous 
with electric smelting, as the slag is of lesser importance than 
with ordinary blast smelting. There are other properties of 
the ore used in electric furnaces, which are more or less 
essential for a good working ; but, as the author savs. it would 

carry us too far to discuss these here. Each kind of ore should 
be carefully investigated in this respect previous to smelting. 

The author is no doubt quite correct in this respect, but, 
as practical experience has shown, it is very difficult in the 
daily routine of work to carry out proper Investigation in each 
case, especially if a greater variety of ore is delivered for 


smelting. The time spent and staff employed would be very 
great. This was hardly necessary at Hardanger. where ores 


of fairly even contents could, no doubt, be obtained. 

The price one should pay for the ore is, of course, regulated 
by the proportion of iron and its adaptability for good smelting. 
It is certainly not self-evident that a cheap pig iron can be 
made from a cheap ore: therefore the classification of the ore 
is governed by the actual results in the smelting. local con-. 
ditions being considered as well. Four different ores were used 
at Hardanger—namelv, Klodeberg ore, " red sand " concen- 
trate and briquettes from Sydvaranger, in Norway, as 
well as ore from Persberg, in Sweden. These ores were used in 
proportions as set out in Table III. 


Table III. 
— Pis iron 
| (E Percentage produced 
: aM of ore B 
Period. Ore. of ironin , Lun per cent. 
| charged : 
the orc. i of iron 


approx.) ! 
(app ee charge. 


1 
—À ee 


| 


— 45 96 


Period IV. 


. Klodeberg ore . 
d : ete 38. 
Periods} Red sand concentrate, 64-5 4 i duis 
Klodeberg ore .......... (045 22 
Period HI... | Sydvaranger briquettes’ 4 56 (0 2007 
Red sand concentrate. | 645 27 
Sydvaranger briquettes 64 88-5 sai 
Jor : Le e E T 36- 
Iron TH Red sand concentrate. 64-5 15 f MO 
Persberg ore.............. 23 | 36:3 46 
£5 


amid concentrate. 


The Kiddie ore, aii was used almost entirely during 
Period I., and also to some extent during Period II.. contains 
about 0-3 per cent. of zinc, and this caused a certain amount. 
of difficulty at Hardanger; but, apart from this, this ore is 
rather poor, and therefore gives, as the table shows, a low 
output, under Period I., only 38-1. Hence, if the ore is not 
exceptionally low in price, it appears to be rather unsuitable 
for smelting generally. 

The briquettes from Svdvaranger are prominent on account 
of their high percentage of iron, and also the small proportion 
of sulphur and phosphorous. They would, therefore, be 
regarded as particularly suitable for this process: but as the 
price is so high it is scarcely likely that it would be economical 
to use this ore as staple ore. It is, however, most suitable for 


enriching poorer ores. 


Enc d : 
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It was stated as a considerable disadvantage at Hardanger 
that the briquettes delivered fell into small pieces, but it is 
expected that this will be improved, and that the briquettes 
will arrive in a sound condition. The red sand concentrate 
is also characterised bv a high percentage of iron and a low 
percentage of phosphorus, and, as it probably can be obtained 
at a reasonable price, it should form a good staple ore. It has, 
however, the disadvantage that it contains a good deal of 
sulphur, so that roasting is necessary, which increases the cost 
somewhat. | 

It was intended at Hardanger to roast this ore on the spot 
and to aglomerate it at the same time. This, however, was 
difficult. inasmuch as, although the de-sulphurisation was 
very eflective, it was not possible to get the ore to stick to- 
gether to any great extent. Hence it was necessary to charge 
the ore in a fairly divided state, instead of in lamps as in- 
tended, and this. of course, caused a considerable alteration 
in the original smelting programme. In any case it should be 
possible to smelt a charge with a considerable percentage of 
concentrate if no gas circulation was used, probably up to even 
19 per cent. of the total ore. 

The author of the Paper does not regard this in any way as a 
reason for abandoning vas circulation ; this is. however. not 
entirely out of question as regards the second furnace, where 
a higher temperature was obtained, and Table HI. shows 
that a certain amount of this concentrate was used during 
that period. In spite of the high percentage of iron in both 
Sydvaranger and red sand ores during Period I., the output was, 
on account of the poorer Klodeberg ore, only 50-7 per cent. 
During Period HI., when only Sydvaranger and red sand was 
used, the output increased to 56-4 per cent. 

It may be remarked here that at the trial smeltings at Troll- 
hättan, and by the Strömsnäs Ironworks, the yield was mostly 
higher—namely, about 62 per cent., and in some cases up 
to 75 per cent. It is, of course, easier to obtain a higher 
yield when the smelting is carried out with charcoal and a 
charge which does not require a large addition of lime as com- 
pared with coke smelting. The Persberg ore was used during 
Period IV. in the second furnace. Although this ore is a good 
ore in itself the author of the Paper does not regard it as 
suitable for the case in question, and he gives the following 
reason for this opinion. In the first case it only contains about 
9) per cent. of iron; and. secondly, it contains a consider- 
able amount of silicious matter. Also a large amount of lime 
Is required in order to obtain a basic slag, such as is required 
with electric smelting, and this is shown bv the fact that, 
although it was considerably enriched with red sand concen. 
trate, only 42 per cent. of pig iron was obtainable : besides, 
the freivht cost would no doubt be high. It is not, therefore. 
that this ore is unsuitable for electric smelting ; on the con- 
trary, where charcoal is used and a verv basic slag not required, 
it should vive good results if mixed with richer concentrates. 

The author proceeds to show by example how Important it is 
to use economically a charge with high percentave of iron, and 
compares the results with different ores. This comparison is 
best made between a modification of the conditions at Har- 
um rund iode E Corresponding conditions for 

f ; quantity of red sand concentrate 
was charged during these periods one can regard Period I. as 
representing Klodeberg ore with about 45 per cent. iron and 
Period IH. Sydvaranger briquettes with about 64 per cent. iron. 
If we further surmise that the furnace in both cases is operating 
Chg a ht be ent th 
in such case the output per Pd ls s vm a 1 i o Be 
curve in the diagram. During Peri l a s 

| : gram. | g Period 1.. with a charge vivinza 
vield of A8] per cent. iron we should have an output of 2 tons, 
and for Period HT.. with a vield of 56-4 per cent. iron, we should 
get 3 tons of pig iron, all calculated per horse-power-vear. If 
we assume a price of 33s. per horse-power-year (which i 


su S quit 
permissible). we find that the At 


UR power cost per ton of pig iron 
will be, In the first case, in round figures 16s. 6d. and in the 
iE case lls. Consequently, the price of electric power 
onlv, per ton of pig ir ade fr "gr j 

V: per ton of pig iron, made from the low -grade ore, is about 


5s. 6d. higher, as compared with the cost of iron made from the 
richer ore. The actual total difference is very much higher, 
as will be shown in Table X., which is given in the second part.* 

Furthermore, during Period I., only 43-8 per cent. of pig iron 
was produced from ore proper (this figure is rather low, if the: 
analysis of the ore is considered), and under Period III. 69-1 
per cent. In other words, in order to obtain 1 ton of pig iron, 
2-3 tons of the low-grade ore and 1-45 tons of the richer ore 
are required. If due consideration is taken of the extra cost 
of handling larger quantities of ore and slag. as well as other 
expenses connected with the smelting of a larger quantity of 
low-grade ore, one is justified to conclude that, for the case in 
question, the Klodeberg ore should only demand one half, at the 
most, of the price of Sydvaranger briquette. 

The consumption of electrodes at Hardanger as compared 
with other works is shown in Table IV., where the consumption 
is given for the works at Uddeholm and the furnace belonging 
to Strömsnäs Ironworks, both in Sweden. 


Table IV. 


Electrode consumption in kilogrammes. 


e — 


Plant. Per dav. 1 2 
Per ton actual smelt- Per dde 
pure ing hours. | "S oe 
Hardanger, Period I. .......... 29-7 170 215 
"uu "MA | EE 16-3 156 172 
T m IL fee ma 11-1 134 138 
js i ENS ede 41-84 439 510 
Uddeholm, Furnace (I.)March| 9-0 (approx.)| 151 (approx.), 158 (approx.} 
15 to Dec. 31, 1912. | 
Uddeholm, Furnace (II.) Aug.| 790 "m 135 » Hl " 
4 to Dec. 31, 1912. 
Strömsnäs, Oct. 1 to Dec.31, | 2:78 , 58 - 09. 


1912. | 


The heavy figure for Period IV. is stated to have been caused 
by an unusually bad delivery of electrodes, and the Electro- 
metallurgical Committee states that the actual consumption 
of electrodes, after all breakages have been deducted, 1s only 
about 14 kg. per ton of pig iron, instead of 41-84 kg., which 
would correspond to about 170 kg. per 24 working hours. As 
the author of the Paper does not state anywhere what capacity 
the furnaces were, it is not entirely fair to draw a comparison 
hetween the plants, as a furnace of a small size will give a 
different figure compared with a large one, though, of course, the 
consumption per ton of pig iron is a deciding factor in all cases. 

It is clear that the consumption of electrodes is greater when 
a lower grade ore is smelted, which would perhaps explain the 
difference between the 14 kg. for Period IV. and 11:1 kg. for 
Period HI., when a richer ore was smelted ; but, on the other 
hand, the electrode consumption is greater when gas circulation 
is used, which would have had the opposite effect 1n the above 
case. It is presumed that the electrode consumption 13 
increased when coke is used as a reducer, and in that case the 
placing of the electrodes should be specially considered, a fact 
which seems to be more or less proved by the frequent breakings 
of the electrodes at Hardanger. 

It has been stated in another report that the furnaces at 
Hardanger carry six electrodes, as is also the case at Uddeholm, 
while Strömsnäs furnace has only four. The advantage of 
using six, whereby a better distribution of heat is obtained, 
Is obvious when coke is used. — But as far as experience 
shows now the electrode consumption is thereby considerably 
increased. The electrodes at Uddeholm and Strömsnäs have 
the same diameter as those in Hardanger—namely, 500 m 
(about 191 in.)—and as the power consumption does not difler 
considerably each electrode has a much smaller working 
current-density with six being used than with four. In other 
words, at Hardanger as well as at Uddeholm, a larger electrode 
diameter than necessary, on account of the energy supplied, 
has been used as compared with Strömsnäs. The question 
arises if the electrode consumption would not have been lower 
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if electrodes of smaller diameter had been employed, so that 
the current-density per square inch had been the same as in 


the Strómsnás furnace. 


Sufficient data for a satisfactory reply to this question is at 
present not available, but the results from Strömsnäs are 


certainly convincing, though several causes must have added 


to the vood results in that plant, for example, electrodes of 


specially good quality and similar causes. 


i 


THE LOTSCHBERG RAILWAY.* 
(Continued from p. 131.) 


Sumniury.—2A description is given of the locomotives and the electrical 
equipment of the new Lótschberg railway. This line—which commenced 
working in July, 1913—has been constructed for working on the single- 
phase system, and is of international importance. At the end ofthe 
article working results are given. 


The Electric Equipment of the Locomotives.—In accordance with 
the requirements of the specification, the electrical equipment of each 


locomotive is divided into two distinct parts, each part being com- | 


plete in itself. It is thus possible to run with one motor, one trans- 
former and the corresponding switchgear. Also the two equip- 
ments can be worked either in parallel or in series. Further, both 
motors can be fed from either of the transformers. The locomotive 


Fic. 6.—Bow COLLECTOR. 


can thus exert. continuously the full tractive effort with only one 
transformer and one controller and the two motors in series, whilst 
it can maintain full speed with one motor alone. 

The current is collected by means of two Brown-Boveri panto 
graph bows (Fig. 6), which are operated by compressed air. To 


protect the locomotive against pressure surges, there are choking, 


coils and a group of condensers connected across the transformers. 
The high-tension oil switches can be worked electrically or by hand, 
and are provided with maximum and minimum releases. To pre- 
vent current rushes when switching in the transformers, resistance 
steps are fitted to the switches. There is an carthing switch at the 
front and back of each high-tension switch, which is closed when- 
ever the doors of the high-pressure compartment are open. 

The trausformers (Fig. 7) are air-cooled, and are remarkable for 
their lightness and accessibility. The two high-tension coils arc 
connected in parallel, whilst the low-tension coils are in series. There 
are 12 tappings off the latter for obtaining the speed regulation. 
Each transformer is cooled by its own fan, and is especially pro- 
tected against the action of short-circuits. 

With the pressure of 420 volts, the motors take a current of 2,700 
amperes at full load. Between the several steps (90 to 520 volts) 
there is only a pressure difference of 45 volts, so that smooth starting 
can be obtained with nearly constant tractive effort. The excellent 


starting conditions obtained with these locomotives are very im- 


2 BS OLET. 


* Abstract of articles in the * Electrotechnische Zeitschrift.” 


and shunting of several trains. When starting on the maximum 
gradient of 2-7 per cent. at an acceleration of 0-05 m. per second 
with a train of 310 tons, the locomotive only takes 40 per cent. of 
the current required at full speed with full torque. The pressure 


| portant for the supply station, especially with simultaneous starting 


FiG. 7.— 'RANSFORMER AND CONTROLLER. 


for the auxiliary motors (118 volts) and for heating (325 volts) is also 
supplied by the main transformers. The maximum current needed 
for train heating 1s about 300 amperes. In the earth lead of each 
transformer is a coll for actuating the maximum cut-out of the oil- 
switch, whilst a further coil is used for the ammeters and wattmeters 


in the cabins. 


Fra. 8. MoToR, GEARED END. 


Mounted on the top of each transformer is its drum-type con- 
troller (see Fig. 7), the contact fingers of which are directly con- 
nected with the transformer tappings. The chief parts of the con- 
troller are the main drum, the auxiliary drum and the driving gear. 
According to its position, the inajg drum connecis two successive 
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Fic. 11.—DIAGRAM OF CONNECTIONS 


drivers cabin. By exciting one of these mag- 
nets, the corresponding pawl is made to engage 
with a ratchet wheel mounted on the controller 
shaft, and thereby rotates the latter in the one 
direction or the other. The controllers and the 
low-tension oil switches are designed for the 
maximum current of 3,600 amperes, the switch 
being fitted with a maximum release for this 
current. These switches can also be worked by 
hand or electrically from the cabin. Between the 
low-tension switches and the motors is the 
current coil for the motor ammeter and the maxi- 
mum overload release. 

The two motors (Figs. 8 and 12) each give 
1,250 H.P. on 1j hours’ rating. They are of the 
compensated series type, and are built under 
Oerlikon patents. Each motor, including gearing, 
weighs 14 tons, and is rigidly mounted in a 
spring-borne frame. The motors are geared to a 
counter axle through a 1 : 2-23 gear ratio, whilst 
the counter-axle is connected to the driving axles 
through a crank drive in the form of a triangular 
frame (see Figs. 4 and 5). With this arrangement 
practically all parts are carried on springs, the 
play of the springs being taken up by means of & 
sliding box in the triangular frame at the middle 
driving axle. The motors have 16 poles and are 
provided with auxiliary fields for suppressing the 
E. M.F. induced in the short-circuited coils by the 
pulsating flux, so that sparkless running is attained 
without resistance connectors. The air-gap is 
3mm. (single). The rotor winding is secured by 
slot wedges and binding wire, and is tested for a 
train speed of 102 km. per hour. Bothstatorand 
rotor windings are made of copper strip, the slot in- 
sulation throughout being mica. The brush.spin- 
dles are fixed to a rocker to facilitate inspection. 

The motors are of the open type and are self- 
cooling. The maximum pressure i8 500 volts. 
and at the maximum power the current is about 
2,000 amperes. A great advantage of using the 
series type of motor is that its speed is inde- 
pendent of the frequency or synchronism. At 
the normal speed of the locomotive, the motor 
runs at four times synchronous speed. Further 
the draw-bar pull and the speed of the motors 
is made largely independent of the pressure of 
the overhead line, for a heavy pressure drop can 
be compensated by the transformer tappings, 
whilst even with one-third of its normal pressure, 
the motor can yield full torque. Consequently 
at norma] pressure the motors possess a great 
overload capacity. The power factor of the 
motors is approximately 95 per cent. at all 
usual running speeds. The efficiency of the 
whole locomotive (transformer. motor, switch- 
gear) at the wheel circumference has been 
measured as high as 88 per cent. The charac- 
teristic curves of a motor are given in Fig. 13. 
The machine room is ventilated by means of a 
fan in the roof. There is a reversing switch 
mounted on each motor, and operated from the 
cabin by a continuous-current magnet. The 
reversing is effected by changing the direction 
of the current in the exciting winding. Between 
the two reversing switches there is the group 
switch which enables the different connections 
of the two parts of the electric equipment to be 
made straightaway. 

The current for the auxiliary motors and 
heating can be taken from either transformer 
by means of switch fuses. The heating apparatus 
for the train is switched on from the cabins. 
and for heating each cabin there are two heaters, 
each taking 800 watts. 

The continuous current for lighting and remote 
control is supplied by a converter set in parallel 
with four ordinary train-lighting batteries. After 
closing the switch between the dynamo and motor 
an automatic starter accomplishes all further 
switching operations. If the transformers 
are under pressure, the alternating-current 


—— P 9 


motor of the converter set runs up with its auxiliary phase in circuit. 


' When the converter has attained its speed or pressure, the starter is 
Switched over and the auxiliary phase cut out, whilst the dynamo is 


connected in parallel with the battery. When the alternating 
pressure is removed, a relay releases the starter, which returns to its 
starting position, and the battery acts alone. 


Fra. 12.—Moron, COMMUTATOR EN». 


For operating the different apparatus, the driver'scabin is equipped 
as follows: The bow is raised by opening the bow valve, and at the 
same time the cabin in service is switched on to the battery supplying 
the control current. To the left of the bow valve are the switches 
for actuating the high and low-tension oil switches; in the middle 
is the master controller for operating the main controllers. To 
the right of this is the switch controlling the electromagnets 
Which operate the reversing switch, the position of the latter 
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Fic. 13.—CHARACTERISTICS OF MOTOR. 


the latter are in the “off” position. 
electrically or mechanically interlinked to prevent wrong manipula- 
tion. Also the high- pressure compartments and the hand-operated 


switches are all arranged on the fool-proof system to secure safety in 
working and freedom from accident. i " 
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Figs. 9 to 11 show the general arrangement of the locomotive and 
the connections. 


MAIN Data or LOCOMOTIVES. 


ds MCN PEDRO RM Single-phase. 
Normal pressure on track...........................- 15,000 volta. 
Frequency usce cinco ir enn eer sl 15¢.5 
OBO e NONE NOM M 1,435 mm. = 4' 81" 
Maximum gradient ...................LLL LLL. .2- 7203 
Total length of locomotive measured over buffers 16-0 m. 
Total length of wheel base ......................... 11-34 m. 
Fixed wheel base... LLL 4-5 m. 
Diameter of driving wheels ....................... 1,350 mm. 

» running p aee. 850 mm. 

i$ crank circle ......................sss. 600 mm. 
EAE DOO (Go eere iane NoD ] : 2:23. 
Weight of mechanical Parts e C 47-3 tons. 

ET electrical — ,  .............ssu 59 ,, 
Total weight |... uL 107 tons 
Weight on driving wheels.......................— 18-2 tons. 
Maximum weight per S E s ocior: 16-6 tons 
13 hours’ FOUN E E O 2,500 H.P. 
Drawbar pull nn 13,500 kg. 
A a ilicis codec ¢ oes 50 km. per hour. 
Maximum speed o oL LL LLL 19 km. per hour. 
Maximum drawbar pull at Starting ............... 18,000 kg. 
(To be concluded.) 
—————— —M—— 
THE TRIUMPHANT ENTRY OF ELECTRICAL SHIP 
PROPULSION. 


BY W. P. DURTNALL. 


Only as far back as 1908 the idea of electric ship propulsion was 
looked on as a joke by many of my esteemed marine enginecring 
friends or as the fascinating and spell-binding dream of a poet, and 
surely not as the serious proposition of a man with a quarter of a 
century's practical engincering experience. In 1910 electrical pro- 
pulsion was described by well-known British engineers as à proposi- 
tion for propelling shi » Which was highly dangerous to the lives of 
the engine-room staffs. Contracts at that time in hand for the first 
large ship to be propelled by this new process were consequently 
knocked on the head. Thoughtful men, however, realising the great 
potentialities of this young but stalwart competitor made a rush to 
the British Patent Office to endea vour again to get this idea patented, 
and to endeavour to secure for themselves patents for this “ highly 
dangerous " method of ship propulsion. 

Gradually its influence has brought about a clearer grasp of the 
fundamental principle involved, and to-day the best friends of this 
real engineering Proposition are to be found amongst the practical 
sca-going engineers in the Navy and mercantile marine. Too often 
these men were told that their industry was threatened by the pos- 
sible introduction of dynamo-tenders and wiremen into the engine- 
room, and that as the control would be from the bridge “ no engineers 
need apply." Too often was the statement made that in the case of 
electrical Ship propulsion the tremendous cost and great weight of 
the necessary machinery would put the matter out of practical con- 
sideration, especial notice being drawn to the supposed enormous 
space which, say, 10,000 m.p. of boilers, 10,000 m.p. of turbines, 
10,000 H.P. of generators, 10,000 H.P. of control gear and 10,000 H.P. 
of electric motors would undoubtedly take up in the hold of the ship. 
and that consequently there would be no space left on the ship for 
passengers and freight. The “ Lusitania" and “ Mauretania ` 
were pointed out as examples as to what should be, despite the fact 
that these Ships were’ 25-knot 34,000-ton displacement boats, and 
used as much as 6,000 tons of coal in crossing the Atlantic, and that 
similar passenger or freight vessels could be driven at the same sea 
ae by electricity with a 30 per cent. reduction in the fuel or coal 

ill. 

The effect on the minds of shipbuilders was successful, large 
capital outlay was utilised in putting down the necessary. machinery 
for the manufacture of direct-coupled large diameter steam tur- 
bines for ship pr opulsion, and many ships are to-day at sea so fitted. 
They are, however, proving very expensive to the ship owners who 
are unfortunate enough to possess them, because they find that, 
unlike the ** Lusitania ” and the “ Mauretania,” their ships do not 
receive a Government subsidy to compensate their thermal ineft- 
ciency. But, as time went on, the continued bombardment by the 
Sponsors of electrical driving was in the end effective, in at least one 
way. The absolutely proved efficiency which was possible by 
running steam turbines many times the revolution speed that screw 
propellers demand for their effectiveness caused the direct-coupled 
steam turbine advocates to turn coat, and admit that the state- 
ments of the electrical] driving advocates were right as regards the 
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horse- power was 5,409 n.n.r. corresponding to 5,870 t.u.P. ; tke mean 
speed was 119-5 revs. per min., the mean speed of the vessel being 


only 12-926 knots. 
indicated-horse-power hour, aud the gear-ratio between the turbine 


and the propeller shaft was 9-04 to 1. 


different efficient speeds of propellers and turbines. Shipbuilders 
are, however, now asked to put down at enormous expense mechanical 
gear-cutting machinery, and in many cases to serap their 
almost new direct-coupled turbine manufacturing machinery, which 
they purchased not many years ago in hopes that direct-coupled 
turbines were really the last word. The result now is that many 
questions have been rightly raised as to the ultimate effect on the 
shipbuilding trades of the absolutely successful trials of the elec- 
trically driven ship * Jupiter " will really have. 

About two vears ago aecurately measured trials were made on two 
sister ships in the American Navy at cruising speed (the speed at 
which war vessels generally travel), and it was found that the ship 
driven by direet-coupled turbines used 45 per cent. more coal than 
the ship which was driven by the slower running propellers in connec- 
tion with ordinary reciprocating steam engines. It was also found 
that the slow running propellers were able to stop the ship in a much 
more efficient manner, whereas the ship fitted with direct-coupled 
turbines, owing to the higher revolution speed of the propellers and 
their smaller blade area, was still travelling " ahcad " even after the 
sister ship was going `“ astern.’ This is of the highest tactical 
importance. Such trials are conclusive, and the American Govern- 
ment returned to the ordinary reciprocating steam engine for the 
propulsion of their new vessels then passed for construction. 


instance, the “ New York," the largest Dreadnought in the world, is 
driven by four shafts each driven by an ordinary reciprocating 


marinesteam-engine. At the same time, knowing that the recipro- 
cating steam-engine possessed important disadvantages, the American 
Government called in outside aid. who jointly with their most ex- 


perienced marine engineers and naval architects, considered the whole 
question of electrical propulsion, together with possibilities of the 
It was then decided that all systems should 
have a fair trial, and as a standard of comparison, and so as to be able 


to come toa proper conclusion, the reciprocating steam-engine driven 
She was 
k. 


toothed-gear drive. 


ship '* Cyclops " was taken as a good example of her class. 


fitted with twin screws and two up-to-date triple expansion marine 


engines and was known to be a very good boat 


It was further decided to build two sister ships on practicallv equal 
lines; one was the “ Neptune," which was to be fitted with mechanical 
reduction gearing and reversing turbines so that the turbines could 
be run at a high speed and the propellers, twin screws, at a relatively 
The other ship was the * Jupiter," which was fitted with 
the system known in this country as the “ Paragon ` system, the 
twin propellers being driven by slip-ring induction motors, and the 


low speed. 


current being generated by means of a high-speed turbo-generator. 


No reversing turbines were consequently necessary, and only one 


turbo-alternator was wanted to supply the current for both pro- 


peller motors. The above ships have now all undergone their sea 
trials. and the results show that, despite the fact that all designers 
had a clear chance of proving the efficiency of their various systems, 


the electrical propelled vessel has come out the best. 


The ** Cyclops. `-—On October 25-26, 1910, this ship was put under 


her sea trials. She then steamed at an average speed of 14-61 
knots, the aggregate indicated horse-power being 6.705. The fuel 
consumption was 1:48 lb. per indicated horse power hour, and the 
steam consumption per shaft horse-power was estimated at 14 Ib. 
per shaft-horse- power. 
and the average revolutions was found to be about 92 on full power, 
the displacement being 19,146 tons. She proved to be a good 
sea boat and was highly successful in passing her trials. 

The " Neptune.’—This ship was fitted with high-speed turbines, 
consisting of two “ ahead " and two * astern ` turbines and with 
toothed mechanical reduction gear, the control being carried out by 
means of pneumatic control from the bridge. She contained a very 


interesting installation of propulsion machinery, but unfortunately 


did not come up to the contract speed. She has, however, since been 
put into service, whilst the machinery manufacturers. make up 
another lot of plant to take the place of the existing set. It is stated 
that the mechanical gears gave no trouble, but that trouble was ex- 
perienced by oil leaking from the gear-boxes. 1t has been stated by 
an American naval oflicer that, in his opinion, the ordinary ship's 
mechanic could not be relied on to make the extremely accurate 
adjustments and alignment required. This, for naval purposes, is of 
great Importance, as it must be possible to do all overhauling and 
assembling quickly, so that the machine will run perfectly and be 
absolutely dependable, The control, however, was very. good, and 
the turbine could be brought up to any desired speed and kept there 
automatically under all conditions regardless of steam pressure, 
vacuum and propeller resistance, providing the revolution speed was 
not too great, On July 26-29, 1911, this vessel was put under her 
sca trials with the following results: On the specified 48-hour 
run at full power the contract speed of 14 knots was not maintained, 
due, it has been stated, to inefficient propellers. The average shaft- 


For 


The ship was tested in very rough weather 


115 


The coal consumption worked out at 1-79 Ib. per 


I put the non-success of the 


“ Neptune " down not only to the inefficient propellers, but also to 
the fact that the ratio of 9-01 to 1 is, in my opinion, not enough to 
reduce the steam consumption of the turbine per shaft-horre-power. 
I do not believe that unless the high-speed ratios that can undoub- 
tedly be got by electrical propulsion. are also obtainable with the 
mechanically-geared turbine boat that the latter will ever be ccm- 
mercially successful, especially beating ia mind that extra reversing 
turbines have to be carried. 

The © Jupiter. *—This, the first large powered electrically-drivert 
ship. was designed for a contract sped of 14 knots. It is fitted with 
twin screws, with a displacement of 19,230 tons on a draught of 
27 ft. Gin. The crew is provided by the Navy, and consists of II 
officers and 148 men, 55 of which are from the seamen branch, 10 
from the artificers) brench, 59 from the engineers’ branch, 15 are 
employed in the commisory and mess-rooms, and 9 are on special 
work. The ‘ Jupiter " is 542 ft. long, and just over 65 ft. beam. It 
is stated that she is a very fine sea boat, and the chief engineer of the 
American Navy tells me that everything points to most satisfactory 
results being obtained in the official sea trials which are taking place 
at an early date. The builders’ trials have now taken place, and the 
results, as will be seen, will compel shipowners and Admiralties the 
world over to reconsider the whole matter of driving naval and mer- 
cantile marine vessels. 

Quite recently the “Jupiter” was put under preliminary sea. 
trials. These were highly satisfactory, as I always anticipated as 
soon as I obtained the official details of the composition of the plant. 
The turbine ran with perfect balance, and indeed ran just as steadily 
in very rough weather as in smooth. The governor controlled the: 
speed perfectly. The lifting of the propeller to the surface of the sca- 
at no time caused any perceptible speed variation, the only effect is 
these cases was the falling off of current to the motors, as shown by 
the meters on the switch control board. 

The particulars of the standardistaion trials show that a full power 
run was made during a period of 48 hours, and that the contract. 
speed was considerably exceeded, the speed averaging 14-78 knots, 
the average power delivered by the generator being 5.000 kw., 
corresponding to 6,300 H.P. The average revolutions of the pro- 
pellers were 115 per minute, and the power required to drive the 
“ Jupiter " was somewhat less than would have been anticipated, 
taking the " Cyclops " performance into account. ft is also inter- 
esting to note that it has been found that the propeller slip is less than 
was expected. This excellent propeller efficiency is due , it has been 
suggested, to the continuous torque that is given by the electric 
motors, compared with the variable torque, that is, of course, given 
by the reciprocating engines of the “ Cyclops ^; at the same time, 
the * Jupiter ` was entirely free from racing, so that this inherent 
feature of the electrically-driven ship has at last been demonstrated 
in practice. The whole world should, therefore, be grateful to the 
American Government for bringing about this tremendous revolution 
in electrical marine engineering, and showing how a very great reduc- 
tion in the cost of sea transport can be made. It is believed that 
when the official trials take place that it will be shown that the 
electric ship ‘“‘ Jupiter " is far more economical than any vessel 
afloat. Electrical and marine engincers can, therefore, look forward 
to a very important development, and the work carried out by my 
friend Mr. W. L. R. Emmet, off the coast of West America, will, 
therefore, be historical, as. quite apart from its high engineering 


value, it opens up a vista of political significance. 


ELECTRIC PROPULSION ON THE U.S.S. *JUPITER." 


BY W. L. R. EMMET. 


The “ Jupiter " is a large vessel of about 20,000 tons displacement, 
and is designed to carry about 12,000 tons of coal and oil, The 
length of her deck over her cargo space is occupied by a line of der- 
ricks, which must add considerably to the weight and wind resistance 
of the ship. She is a sister ship of the colliers " Cyclops © and 
"Neptune." The " Cyclops ". was. equipped with reciprocating 
engines and has been in operation for some years. The " Neptune ` 
was equipped with turbines connected to the propellers by helical 
gearing. The " Jupiter ^ is equipped with one turbine generating 


* Some further particulars of this ship are given in the following article. 

f From the “ General Electric Review " (U.S.A.). slightly abbreviated. 
A Paper read before the Society of Naval Architects and Merine Engineers 
in New York. 
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unit and two induction motors, one driving each of the propeller 
shafts. There is also a board carrying switches and instruments. A 
comparison of the equipment of these three vessels is given in Table I. 
The character of the apparatus installed in the *' Jupiter ” is all of a 
type commonly used in the electrical industry and need not be de- 
scribed in detail here. "There is only one feature about the generating 
unit which is different from the type of units ordinarily used for elec- 
trical purposes—that is, that the governor is so designed that it can 
be set to maintain any desired speed through a wide range, the 
adjustment of the governor being the normal method of speed varia- 
tion used in this vessel. The ship can also, if desired, be controlled by 
the throttle, so that the governor is simply a convenience and in no 
sense a limitation. 

The windings of the generator, which carry the alternating current, 
are on the stationary part and are insulated with non-combustible 
material. The generator drives its own ventilating air by powerful 
impellors attached to the ends of the rotor. This air is delivered 
from the top of the generator through a duct which connects to the 
space from which the fire room blowers take their air supply. The 
heated air from the motors also passes out of the engine room through 
similar ducts. The revolving parts of motors are connected to 
water-cooled resistances through collector rings, and means are pro- 
vided by which these collector rings can be short-circuited, so that 
the rotor circuits are closed upon themselves. Such a condition, 
with the resistances cut out, is the normal state of efficient operation, 
the resistances being used only for the purpose of giving a large 
torque in reversing. "The vessel can be operated with the resistances 
continuously in circuit. With this connection the immediate move- 
ment of either motor in either direction is very convenient, and this 
method of operation is normally used in manceuvring in narrow 
waters or about wharves. The ship can, however, be manceuvred 
and reversed without the use of the resistance ; and while this method 
has not yet been fully experimented with, it is thought that her 
reversal, even without the resistance, will be about as effective as that 
of vessels having existing types of equipment. Since the “ Jupiter "' 
apparatus was designed a method of designing induction motors has 
been developed which will give all the desired characteristics for 
reversal without the use of external resistance. Such motors will 
have squirrel-cage rotors, which are of a simpler character than the 
definite wound rotors now used. While the method of control and 
operation of the " Jupiter " is extremely quick and simple the 
operations necessary with this new type of motor will be simpler still. 
With this new method it will be extremely easy to accomplish all the 
operations of speed control or reversal of either propeller from the 
bridge if desired. 

When the first tests of the “ Jupiter” operation were made she 
had been lying at the Navy Yard dock for four mouths, so that her 
bottom was in a very foul condition. Her speed in that condition 
was something like 25 per cent. below normal. This produced 
abnormal electrical conditions, since the low frequency made neces- 
sary the use of higker magnetic densities than are desirable. Many 
of the conditions of these runs were very unfavourable. A large 
proportion of the crew were inexperienced men; in one fireroom 
watch a large proportion of the fireroom force were sea-sick. A great 
deal of boiler compound was used in the boilers, and the priming was 
exoessive. The condensed water was much discoloured by boiler 
compound, and water was at frequent intervals forced from the valve 
packings. The operation of the apparatus during these runs was 
exactly in accordance with expectations. The turbine ran with a 
very perfect balance, and ran just as steadily in m= -—— 
rough water as in smooth. The governor maintained 
the speed perfectly. The lifting of propellers to the 
surface at no time caused any perceptible speed varia- 
tion. The only effect of such lifting of propellers was a 
fall of current on the instruments showing a diminu- 
tion of power delivered to the propellers, Examina- 
tion of the turbine after several such runs had been 
made showed it to be in perfect condition, and free 
from rust, scale or dirt. 
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Displacement, tons 
Indicated-horse- power at 14 knots 
Engine or turbine specd at 14 knots 
Propeller revs. per min. at 14 knots 
Weight driving machinery, tons ... 
Character driving machinery 


formances and the slip of the propellers is also less than was expected. 
It has been suggested that this difference might, in some degree, 
be attributable to the fact that in the *“ Jupiter " the torque deli- 
vered to the propellers is continuous, while with the reciprocating 
engines the impulses are intermittent. Careful investigation would 
be necessary to ascertain whether there could be anything in such a 
theory. It has also been suggested that there would be some ad. 
vantage in the fact that the “ Jupiter's’ propellers were entirely 
free from racing, but since some of these tests were made in quite 
smooth water this could hardly have had any effect. If no advan- 
tage is gained through these causes it would certainly seem that the 
performance of the ''Jupiters " propellers is very creditable to 
Capt. Dyson, who designed them. 

Through a misunderstanding, the steam pipe on board the 
“ Jupiter " was made much too small, so that the normal pressure at 
the turbine cannot be attained. The vessel will not give her best 
performance until this is corrected, and until an effective separator 
is put between the boilers and the turbine so that the efficiency of 
the turbine will not be affected by priming. It is believed that when 
these changes are made the “ Jupiter "" can, if] desired, be operated 
at a much higher speed than that which has been attained, and that 
her economy will prove to be far better than that of any vessel afloat. 
The steam consumption of the '* Jupiter " turbine and the efficiency 
of all of her apparatus has been determined by exhaustive tests at 
Schenectady, and is also accurately known through knowledge of the 
performances of other similar apparatus. 

Since the preliminary trials, above mentioned, the “ Jupiter " 
turbine has been injured through the breaking of a half-inch tap bolt, 
which held the section of stationary buckets used in the first stage of 
this machine. On account of this trouble her official trial has been 
post poned, and it is hoped that the steam pipe will be changed anda 
separator put in before the official trial is made. A section of 
stationary buckets held by these bolts is the only detachable part 
in this turbine. Tap bolts are subject to the danger of breaking 
under such conditions, and we have had trouble with such method of 
attachment in other turbines. The matter in this case was, however, 
unfortunately overlooked. The trouble is easily corrected, and the 
accident has no significant bearing upon the demonstration which 
this ship has made. While this bolt destroyed all the buckets in the 
first stage the turbine was still capable of operation. Tn? turbine 
was taken apart because it was seen that the economy was not normal. 
By taking out the bolt which was adrift, and clearing the damaged 
parts which might interfere, the ship could still have been operated 
indefinitely at normal speed with a very fair economy. Such 
arrangements could be made in a few hours, Four years ago | 
presented my first Paper on electric ship propulsion to this soctety. 
A year before that I had designed an equipment for the battleship 
‘Wyoming, and a proposal had been made to the Government In 
which my designs were embodied. Since that time I have sub- 
mitted several designs to the Government relating to equipments of 
battle ships which have been built. My last design applied to a case 
like that of the “ Pennsylvania," and was submitted last spring. 
My estimates as to the results of this equipment as compared with 
those which will be accomplished by the equipment which is being 
put into the battleship * Pennsylvania ` are shown by Table H. 

With reasonable allowances for steam required outside of the mun 
turbines, it would appear that this ship, which is provided with 12 
boilers, could, with the turbo-electric equipment, operate equally 
well with 10 boilers. If two boilers were omitted the whole weight 
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EP UE E . . Table | | | | ) | | . 
Gru | " Cyclops." | “ Jupiter." | * Neptune.” 
EE ES 20.000 20,000 20,000 
5.600 Wea p 
88 r.p.m 2.000 r. p.m 1,250 r.p.m. 
88 110 135 
280 156 HL h 
I 2 triple expan- |] turho-generator 2 turbines eac 


sion engines, and two motors, with gearing. 


After this period of preliminary trials the ship 
was docked, and since that time she has made a 
set of standardisation runs and a 43-hour unofficial 
trial with a clean bottom. On this 48-hour trial 
the ship averaged 14-78 knots, the average power 
delivered by the generator was 5,000 kw.. corres- 
ponding to about 6.300 H.P. The average revolu- 
tions of the propeller were 115. The " Cyclops " in 
her official 48-hour run made 14-61 knots with an 
average of 6,705 H.P. The power required by the 
“Jupiter” in this 48-hour run is somewhat less 
than would be expected from the " Cyclops | per- 


Steam consumption in lb. per 


_ shaft-horse-power-hour | .......... l4 (estimated) | 11-2 (tested) | p 
Speed maintained on 48-hour trial! 14:6 knots. | i 13.9 knots. 
H = i u Table II. BED a a e e a a 
| ay p. | Lb- of steam | Lb. of steam | Weight of 
R.P.M. ie m l | per hour per hour driving f 
zd 21 knotsi5, ix i turbines alone turbines alone machinery 
S OU. 2] knots. | 15 knots. | in tons. 
—— c AO Ae ee — 
Turbine drive with geared ) "E | | 1 
cami lurbinesaredoped jJ Eh | HEUS! ERE | 106,000 749 
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saving would be 266 tons. If my first design for a warship made 
over four years ago had been accepted by the Navy Department 
the vessel produced would have been very greatly superior in respect 
to economy, reliability, weight, simplicity and cruising radius to 
any ship now afloat, and ever since that time my case has been 
steadily strengthening through the great improvements which have 
been made in high-speed turbines. Since the “ Jupiter " has been 
put in operation much interest has been aroused among ship owners 
and ship builders, and it is probable that equipments for several 
large vessels will, within a short time be contracted for. If such a 
beginning can be made the practical results accomplished will soon 


develop great activities. 


FAVOURITISM IN SCIENCE. 


In the course of his ninth Gifford lecture before the University of 
Glasgow Mr. A. J. Balfour showed that in addition to such funda- 
mental and inevitable postulates as the belief in an external world 
and the belief in the regularity of the Universe there are also ten- 
dencies, inclinations to believe, probabilities in the special sense of 
the word which guide the course of human speculation. According 
to the report in “ The Times," he stated that the idea that mankind 
has accumulated its scientific knowledge as a child picks up shells by 
the seashore, moved only by the whim of the moment and without 
guiding influences or inclinations, is inconsistent with the history 
of scientific investigation, and he selected two examples of scientific 
doctrine to illustrate the fallacy of the notion that there is no favouri- 
tism in science, no inclination towards one kind of thing rather than 
another. 

The first of these illustrations was atomism—the theory which 
ascribes all the variety and splendour and interest of the material 
world to the movements and the relative positions of the very small 
particles of which the world consists. That theory may be found in 
early Oriental speculation ; it was the theory of Democritus ; it ran 
through the whole of antiquity ; and though it was thrown into the 
shade in the Middle Ages, it burst out again at the revival of learning. 
and was the theory of Bacon and Gassendi and Hobbes and Boyle 
and Newton and Liebnitz, all of whom were in their respective 
fashions the heirs of Democritus. Modern physical science is atomic 
through and through, and modern theories of matter, of electricity, 
and of heat are based upon atomism. When Tyndall, at the Belfast 
meeting of the British Association. gave his presidential address on 
the history of atomism, neither the lecturer nor his critics seemed to 
have thought of asking how it came about that through all these 
centuries this theory, which had originally no experimental or mathe- 
matical or scientific basis, came to prevail and never lost its hold, 
and how it turns out now to be true with a degree of accuracy truly 
astonishing. Mr. Balfour found the answer to this question in the 
fact that the belief had run before the evidence, and that the evidence 


has justified the belicf. 
The second illustration was the group of theories concerned with 


conservation, which, he said, showed a fixed resolve on the part of 
scientific inquirers to find conservation wherever they can. He 
pointed out that matter, mass, weight, motion, force, heat and energy 
have all been regarded as unchangeable in quantity, conserved among 
all vicissitudes, unalterable in amount. He dealt with each of these 
in turn, and pointed out how the idea of conservation had been 
wrongly applied or had been applied in the wrong form, and fyet 
Scientific investigators, after the discovery of each error, pursued 
their search for conservation until they were rightly happy when the 
desire for conservation had found its legitimate exemplar. The 
discussion of the changes in the idea of the conservation of energy 
led Mr. Balfour to an interesting speculation. He had, he said, 
often amused himself by wondering what would have happened if, 
in the early forties of the nineteenth century, the idea of the conserva- 
tion of energy had been a theological dogma. He said that it might 
easily have been so. for James Prescott Joule, who discovered the 
conservation of energy in its modern form, distinctly asserted that 
he believed in it because he thought it the method by which God had 
made the world. In an amusing passage Mr. Balfour described an 
Imaginary Positivist criticism upon this mediaval theological theory, 
and he represented the critic as insisting upon the fact that Joule's 
results attained by modern methods did not bear out his a priori view 
that the grand agencies of Nature are by the Creators fiat inde- 
structible. Joule's results in point of fact did varv enormously, and 
his critic would accuse-him-of the fallacy of assuming his conclusion 
and saying that the-variations in-his results were errors of observa- 
tion. Subsequent experiments have shown that the variations were 
errors of observation, but Joule started with the clear belief that he 


was to find his rule, and this belief kept him right about the errors in 
his observations. 

Mr. Balfour, having illustrated these scientific tendencies to be- 
lieve certain things, went on to argue that such inclinations cannot be 
regarded as happy accidents. He could not himself describe them 
by the word luck ; he thought the word inspiration more to the pur- 
pose. They were, he said, in conclusion, very much what M. Bergson 
has called vital impulse in the organic world. These tendencies of 
scientific belief press on definitely in one direction. They are de- 
feated in one line of advance and victorious in another, but they 
always move onwards, and with them develops all that is valuable in 
our thought, alike about the material world and, as he himself .be- 
lieved, about religious themes. "They have been and they are rich in 
fruit for human progress and for human knowledge. Experiment 
and observation are guided by these tendencies and inclinations. 


MAIN-LINE ELECTRIFICATION OF THE CHICAGO, . 
MILWAUKEE & ST. PAUL RAILWAY." 


Probably by the beginning of the year the Chicago, Milwaukee & 
St. Paul Railway will have reached a decision as to the type of equip- 
ment to be employed for its main-line electrification over the moun- 
tains in Montana. It is practically certain that either a 14,002. volt 
25-cycle alternating-current system or a 2,400-volt direct-current 
system will be used. The company first expects to electrify a division 
113 miles long, extending over the Rocky Mountains between Three 
Forks and Deer Lodge, Mont. Ultimately the electrification will be 
extended to that portion of the main line between Harlowton, Mont., 
and Avery, Idaho, a main line distance of 440 miles and including 
sidings, a total of 450 miles of track. This plan will mean an outlay 
on the part of the railway company of perhaps £1,200,000 or 
£1,600,000, with an annual expenditure of, say, £300,000 or £400,000. 


This work foreshadows the probable ele:trification of the entire 


line from Harlowton to the Pacific Coast, a main line distance of 865 
miles, including the line to Tacoma. Electrical energy will be ob- 
tained from the Montana Power Co, of Butte, Moat., aud the 
Thompson Falls Power Co., with which the railway company has 
entered into long term contracts. "The length of transmission will 
vary from about 15 miles to about 140 miles. 

In the zone of the proposed electrification the railway crosses three 
separate mountain range;— namely, the Bitter Root Mountains, the 
Rocky Mountains and the Belt Mountains. The elevations attained 
by the railway are respectively 4,170 ft., 6,322 ft. and 5,788 ft. above 
sea level. The gradients range from 1 per cent. to 2 per cent. in 
the mountains with many miles of from 0-3 to 0-6 per cent. gradients 
between the ranges. Across this profile it is proposed to haul all 
passenger and goods trains by electric locomotives at sp2eds of from 
25 to 30 miles per hour in the case of the former, and from 15 to 18 
miles per hour for the goods trains. All shunting will also be per- 
formed by electric locomotives. One]electric goods locomotive will be 
capable of hauling a train as heavy as 2,500 tons on l per cent. 
gradients and two will handle the same tonnage on 2 per cent. 
gradients. The electric locomotive units wil] consist of coupled 
halves. ^ 

One interesting feature of the electrification in connection with 
train despatching is pointed out. At the outset but 20,000 kw.- 
hours will be available for railway operation under the contract. 
The despatcher will have this amount of energy to move his traffic, 
and he must not use electricity in excess of that amount. To this 
end he not only must have the entire situation clearly before him so 
that trains will not be started from termini at hours when they will be 
unreasonably delayed on the line waiting for energy, but he must 
supervise the speed of the trains on ascending gradients. In order to 
push an important train across a mountain range at maximum 
speed it may be necessary for the despatcher to slow down other 
trains, or he may order one or more trains to move at maximum 
speed to provide for the prompt movement of subsequent trains. 
These considerations would seem to add to the complexities of the 
duties of the train despatcher, but there are compensations, as Mr. 
Goodnow points out, in the knowledge that under electric propulsion 
a tram when ordered forward may be made to move at the precise 
speed calculated, that the mecting and passing points may be figured 
to the minute, that there will be no delays for coal and water and for 
cleaning fires, and that the electrie locomotive will be readv for 
service at terminals as soon as a new crew can. be provided. The 
working conditions of the enginemen and assistants under electric 
operation should also be greatly improved. 


* From the “ Electric Railway Journal." 
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SOME PROBLEMS OF MUNICIPAL FINANCE. 


In these days when the heads of municipal electricity 
supply departments to a greater and greater extent are 
devoting themselves to the development of the business 
side of their undertakings there may exist a tendency to 
neglect other important problems of management, with the 
result that in time a lack of fundamental soundness may 
become evident. In making this statement we do not 
refer so much to the engineering portion of the undertaking 
as to certain aspects of the financial position to which we 
fee] close attention should be paid if the concern is to 
be really prosperous and stable. Financial stability is,. 
indeed, essential to the ultimate success of any undertaking, 
whether it be owned by a municipality or a company. and 
no amount of business acumen or salesmanship can alto-. 
gether take its place. 

The matters to which we would specifically refer on this 
occasion are those which arise when it becomes necessary to: 
provide and pay for new plant in municipally-owned 
electricity generating stations. As is well known, the usual 
proceedure is for the Local Government Board to grant à 
loan for the amount required, and for this loan to be paid 
off, with interest, within a certain number of years. The 
first difficulty that arises is that of determining exactly 
what this loan period should be. It is common ground 
that in the early days of electric lighting the periods allowed 
by the Board for the repayment of loans were too long ; but 
In recent years the practice of the Board and of the London 
County Council has been modified, and the present tendency 
Is, perhaps, not to allow a sufficiently long period. In all 
cases the deciding factor should be the useful life of the 
plant for which the loan is required. If the period allowed 
for repavment is too short the development of the electri- 
city undertaking is checked because the interest and sinking 
fund are unnecessarily high and extensions of plant have 
practically to be paid for out of revenue ; on the other 
hand, if the loan period is made unduly long the plant may 
be worn out or, what is more likely, become obsolete before 
it is fully paid for. A case of the latter kind has recently 


* D M . 
occurred at St. Pancras, where a loan for modern generating 
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municipal councillor. Is it best to provide for the future 
now or to leave it to posterity to pay for the past ? From 
the politician's point of view the latter course is the 
pleasanter, and at the present time may be excused by 
drawing attention to the high interest now required on 
loans. On the other hand, there are objections to the policy 
of a municipally-owned undertaking piling up a large 
reserve fund when its efforts ought rather to be directed to 
make as little profit as possible consonant with financial 
soundness. Such an unwieldy reserve fund is, however, 
scarcely likely to trouble many undertakings. It is ad- 
mittedly difficult to stcer a middle course between alter- 
natives so directly opposed. But of one thing we are quite 
certain. Whatever be the right course, to raise the tariffs, 
as suggested in the Edinburgh debate, is certainly the 
wrong one. Indeed every effort ought to be made in the 
other direction, combined with a campaign to increase the 


———————— 
plant has been under consideration. Much of the existing 


plant is small (there are several 80 kw. sets) and obsolete, 
but as the London Countv Council at one time used to 
grant long period loans (for 42 years) for the purchase 
of such plant the original capital cost of these sets has not 
vet been paid off. The Borough Council, therefore, now 
finds itself obliged either to write off the remainder of 
the original loan from revenue or to debit the new loan 
with the amount outstanding. The procedure is analo- 
gous to that which we believe is common among money- 
lenders where only a fraction of the sum nominally bor- 
rowed is handled by the borrower in cash. It is evident, 
then, that the long-loan-period policy was a mistaken one, 
especially in the case of electrical plant, in which improve- 
ments have been made at such a rapid rate as to bring on 
obsolescence long before the equipment was worn out. The 
disadvantages of the very short-loan-period policy are 
sufficiently obvious without example. 

Some middle course between the two outlined above must 
obviously be chosen, and it is therefore interesting to note 
that the general policy of the Local Government Board at 
the present time is towards granting lloans for somewhat 
short periods, sufficiently short to ensure that the plant 
will not be obsolete much before the end of the time. 
Thus, to take a recent case. At Bedford the following 
periods were granted: Buildings, 30 years; generating 
plant (turbo-alternator with foundations and connections), 
17 vears ; switchgear, 17 years ; boilers, 15 years; coal- 
handling plant, 15 years; oil-filtration plant for turbo- 
alternator, 15 years ; water recorders, 15 years ; travelling 
cranes, 15 years ; transformer, 15 years. 

There is, however, another way of paying for plant 
necessary for extensions than by raising a loan for the 
amount. The method has been at least suggested at 


sale of energy. 


REVIEWS. 


(Coples of the undermentioned works can be had from THe EtEcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 


Graphs in a Cable-Ship Drum-Room: Notes for Junior Assis- 
tants, By E. RaymMonp- Barker. (London: H. Alabaster, Gatehouse 


& Co.) Pp. 46. 2s. 6d. net. 

This is a compilation of data relating to the mechanical 
measurements in submarine cable-laying, and is intended for 
junior assistants on board ship; the work is combined with 
examples of graphic methods of exhibiting such measurements, 
on the lines of the author’s former applications of his calcu- 
lator-board to the electrical side of cable-ship work. 

The collection of materials, and the clear explanations of the 
means of measuring cable and slack, are at least as useful as 
the graphs themselves, inasmuch as the latter consist of straight 
Jines expressing a simple linear relation which many might 
prefer to compute by slide-rule or by direct calculation. To 


Edinburgh where, we may remind our readers, there is a 


reserve fund equal to the maximum of 10 per cent. of the 
aggregate capital expenditure suggested by sec. 7 of the 


Electric Lighting Clauses Act, 1899. Now, Edinburgh is a 
town where the demand for electricity supply is rapidly 


growing, with the result that it will soon be necessary to 
build a new generating station at a cost for land and 
buildings alone of £100,000, thus loading the revenue 
account with an amount of £7,000 per annum for interest 
on capital and sinking fund without for the present any 
corresponding return. The Electricity Committee pro- 
posed to overcome this difficulty by immediately increasing 
the reserve fund to 15 per cent. of the capital expenditure, 
and applying the amount thus obtained to liquidating the 
extra charge which would be placed on the undertaking 
when extensions became necessary. There was a certain 
amount of opposition to the proposal at a recent Council 
meeting, and the actual procedure to be followed remains 
so far undecided. The present statutory position with 
regard to reserve funds is not very satisfactory and we 
should like to see all local authorities owning electricity 
undertakings compelled to form adequate reserve funds. 
Unless they do so the undertaking can scarcely be con- 


sidered financially sound. 


Loser M 


a mind untrained in mathematics it is often much easier to read 
off the solution of a simple formula by running the eve and 
pencil mechanically along a pair of co-ordinates, than to per- 
form the corresponding arithmetical operations ; but the amount 
of labour to be devoted to the preparation of the curve-sheet 
must be taken into account. One advantage of a graph is 
that when a series of calculated results, plotted on squared 
paper, are seen to lie on a straight line, this affords a criterion 
of their accuracy. There is a fascination about graphic 
methods, irrespective of their utility, which may lead to an 
excessive dependence on them, though as a rule they are not 
used as much as they ought to be. 

Mr. Raymond-Barker has devoted much ingenuity and 
labour to perfecting his caleulator-board, and has also described 
and illustrated here a disc-calculator, which in some respects 1s 
a handier form of the same thing, for indicating cable-slack 
and other percentages at a glance. A feature of novelty in his 
curve sheets which deserves notice, and which must undoubt- 
edlv save labour in any tracing out of complicated diagrams, 
consists in drawing lines which, instead of dots, are composed 
of Morse numerals, enabling each line to be readilv identified 
from among a number of others. This plan should be of 
service In diagrams of electrical circuits. 

J. ELTON YOUNG. 
By M. R. Piravar. 


Die Electrochemische Industrie Frankreichs. I 
W. Knapp.) 


Translated from French by Dr. Max Huth. (Halle 45.: 

Pp. viii.+140. M.9. 
Owing to natural causes (that is, the large and distributed 
amount of water-power in France) and the consequent cheap 


The point, however, raises an interesting question for the © price of electrical energy, electrochemical industry 1s highly 
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developed in that country. The first electric furnace for the 
production of aluminium was operated in France and also 
that for the manufacture of calcium carbide. 

The monograph before us deals in a lucid and clear manner 
with the electrochemical industry of France. The book is 
divided into 10 sections, from which it will be seen that practi- 
cally every electrochemical industry 1s represented in that 
country. The lO sections are, primary and secondary elements, 
electrolysis of water, ozone, chlorine and alkali industry, cal- 
‘cium carbide, fixing of atmospheric nitrogen, galvanoplastic, 
electrolytic winning of metals, electrometallurgy of iron, and 
the production of alloys. 

In France considerable attention has been paid to the puri- 
fication of water by means of ozonc. This agent is also em- 
ployed to purify atmospheric air, as an ageing agent for alco- 
holic liquors, to prepare vinegar, bleach wax, bones and ivory 
and for a number of other purposes. No mention is made of 
the use of ultra-violet rays from the quartz mercury vapour 
lamp, although this might almost be classed as electrochemical 
and has been very largely developed, particularly as a sterilising 
agent, in France. 

Under the fourth heading is the chlorine and alkali industry 
which also includes metallic sodium. There are only two 
factories for the manufacture of caustic soda, the one using the 
patents of the Greiesheim-Elektrom, and the other a modified 
diaphragm apparatus. Electrolytic bleach (hypochlorite) is 
made in considerable quantities and also potassium chlorate. 

An interesting section is that dealing with calcium carbide, 
very large quantities of which are manufactured in France, 
and the first patent for the manufacture of which was taken 
out by the French chemist Bullier in 1894. 

In connnection with the fixation of atmospheric nitrogen 
there is a short note dealing with aluminium nitride upon which 
a large amount of research work is and has been carried out in 
France. There is a considerable section on cvanamide in 
which a general review of the industry in France and other 
countries is given. Some portions of this monograph deal 
more in a general way with the subjects than with French work 
in particular. On the whole. however, one comes to the con- 
clusion that electrochemical industries are in quite a flourishing 
condition in France. This is, as already stated, largely due to 
the generous way in which France has been treated by nature 
to water power. and the sensible wav in which this natural 
power has been harnessed. In reference to the production of 
metals and metallic allovs by means of the electric furnace, 
France is more and more taking a leading position. 

The monograph is of considerable interest as giving in a 
condensed form the position of France in the electrochemical 
world. F. M. P. 


Dispersion und Absorption des Lichtes. By Dr. D. A. Goldhammer. 
(Leipzig und Berlin: B. G. Teubner.) Pp. 144. 


The object of this volume is to explain the dispersion and 
absorption of light in isotropic bodies. The elaborately 
developed theory of Drude is incorrect in its fundamentals, 
and the author had to choose between the theories of H. A. 
Lorentz and M. Planck. These two theories were only sufti- 
ciently developed for a non-conductor with one absorption 
band, and the author, therefore, set himself the task of expand- 
ing one of these theories in such a way that it may be applied 
to the explanation of absorption and dispersion in non-con- 
ductors with many absorption bands and in metals. On the 
whole he follows Planck's theory, which is based on electro- 
magnetic vibrations of electrical doublets. 

Chapters 1., II. and III. deal with molecular resonators, 
dispersion and absorption in an ideal substance, " metallic ”’ 
reflection, " anomalous " dispersion, and dispersion in gases, 
fluids and solids. Chapters IV. and VI. deal with the dis- 
persion of mixtures, solutions, chemical compounds and bodies 
in different aggregate conditions. Many new results are 
obtained which appear to be not without interest. Towards 
the end of the book the author brings his theory in line with the 
electronic theory. The vector notation is emploved right at 
the beginning of the book, and the theory will be followed 
with ease only by brilliant students. A.G. 
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DESIGN OF THE RADIO-TELEGRAPH TRANSMITTER.* 
BY A. S. BLATTERMAN. 


Summary.—The author deals in a general way with the electrical 
calculations required in the design of radio stations. 


Inasmuch as a very considerable amount of work has been 
done concerning conditions and effects encountered in wireless 
telegraphy, it seems that there is sufficient data and theory at 
hand to determine the proportionate and actual values of the 
several factors entering into the design of installations of this 
character. 

A very interesting articlet by Dr. Kimura on the subject of 
radio-transmitter design has recently appeared in THE ELEc- 
TRICIAN, but it seems to embody the evolution and collection 
of à number of highly interesting facts rather than to present 
a method which can be followed in designing the parts. 

It is the purpose of this Paper to describe such a method, 
and the results will be illustrated by means of several examples. 

As far as limiting the design to considerations of any par- 
ticular system and apparatus, it is shown that some types are 
more efficient than others, but all of those of recent date 
feature the radiation of a single wave, which experience shows 
to be most effective, and differ from one another only in point 
of method of obtaining the single waveness. Close coupling 
is to be desired because of the greater energy transfer, but this 
can only be accomplished with single-wave radiation bv an 
increase of damping in the exciting spark circuit. Considering 
only the production of a single wave it is to some extent 
immaterial whether th's damping be high or low, for in the 
first instance the coupling at the oscillation transformer may 
be close, and in the second the coupling will of necessity be 
quite loose. 

In this Paper, then. the use of a single wave, according to 
modern practice, will be a limitation observed; and for the 
sake of obtaining numerical values in particular instances the 
use of a quenched spark of the German Telefunken type 18 
suggested and figured on. The two or three minor alterations 
required to make the methods applicable to other types of 
musical transmitters will be apparent. They lead to no com- 
plications in the general theory. The use of the loaded types 
of antenne, T and umbrella, shown to be effective and econo- 
mic, is assumed. They are in general use. 

Two methods of attack present theinselves, and each will be 
evident from the conditions of the contract or other spectfica- 
tion as to the station's power. In the first place it may be 
required to construct a station to have a certain definite 
working range under given conditions, and in the second 
instance a station of given horse-power consumption and good 
efficiency may be called for. The latter case is the simpler 
and is contained in the solution of the former, so that a treat- 
ment of it will lend directness to an ultimate solution of the 
whole problem. 


GENERAL Design.—CasE 1. 


We will represent the power supplied by the transformer$ 
by W,, and this is in watts. For musical sparks with one dis- 
charge per alternation of current the spark frequency. N. !5 
2x'^vsec. Radiated wave-length is designated by 2, and the 
unit of 1ts measurement is, as usual, the meter. 

The important factors to be determined are the voltage to 
be employed at the transformer secondary terminals, the con- 
denser capacity, the primary inductance of the high-frequency 
system, and the inductance, capacity and decrement in the 
antenna circuit and the allowable ohmic resistance of the 
latter. 

For power in the primary oscillatory circuit under above 
conditions ` 3 


K Copyright. All rights reserve l. 

tN. Kimura (THE Evectriciay. Vol. LXX., p. 59, October 18. 1912). 

+ L. Cohen (THe ELECTRICIAN, Vol. LXX.. p. 230, November 15. 1912). 
and W. Torikata and E. Yokoyama (Tue ELECTRICIAN, Vol. LXX.. P- 22. 
October 11, 1912). 

§ Power in the condenser circuit is almost purely a reactive power, 
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volts (at sparking), from which 


C | amd o $ . . e . e e e e (1 ) 


and since for the resonant condition of antenna and condenser 


circuit 


L,C,=L,C,, 
L, and C, being the inductance and capacity respectively of 
the antenna and L, and C, that of the condenser circuit, and 
since, therefore, 


A= 22au L4, 0. ...... (2) 
47 300,000,000 m./sec., 


we have from (1) and (2) 
NEV? 
| Bz?u?W, 
It has been found that the ratio of antenna capacity to 
condenser capacity in the exciting circuit may well be near to 


henries. 


0-04 (1.e., coefficient of direct coupling = VE = —0-2) 


C,—0-04C,, 
which gives A 009i 
NV; 
NV 22 
d Oe or ror ae l . . es e * 
"t L= 03am aw, 25 404) 


Since the energy storage in the antenna system is alternately 
electrokinetic and electrostatic we have 


2 oa 72 
IL, "LI 2mnax., 


Hence V? ET Lg? amas. 
2max. C, 
2 
z YE 
or V2, = 22, E 
= MUX, 2max, prec 
81042. 
2 3 
And now Page T 


Ó,—total antenna decrement. 


* " 201,74 
So that Wace ee Na UE ae cM d ue x e xs (2A) 
and substituting the value of C, already determined 
No 1,24V 4 
22 1 . (3) 


V?, = à » ° . e P . 
zmax T 0.003272, W ,? 

It is evident that the power in the antenna will be less than 
that in the condenser circuit and the relation between the two 
will be of the form 

W;—-oW, oc«l, 
Q representing the percentage of the energy transfer. 
have 
x ; (4) 


We then 


where C,! is the effective capacity of the antenna which is 
charged to a potential Vomar. 

It is evident that the capacity of the antenna is distributed 
along its length. It therefore becomes necessary to find an 
equivalent antenna capacity which, placed at a height equal 
to that of the given antenna and charged to the potential 
(max.) found at its summit (V5,,,). will carry a charge equal 
to that of the actual antenna with its distributed capacity. 
Let the capacity per unit length —c, and assume a sine distri- 
bution of potential along the aerial, maximum at the summit 
and zero at the earth. At any point distant z from the 
earth therefore tlie potential is 


AI 


v=\ 2max. sin of 


h being the height of the antenna. The charge on an ele- 


mentary length at x is erdz, and 


cvdi=CcVonay SIN i " dr. 


Therefore the whole charge on the aerial is 
Q= f cV due sin . oye 


9cÀV nar. 


and C, — V. 


c1 Xs 
0-08C, V ymar.. 


A 


ya 08V am 00002... 9) 


7o 
Combining (3) and (5) we arrive at an expression for the 
mean square antenna current. Itis 


Therefore 


and from (4) oC, V= 


: 2_ VOUW o, 
* Nò S 


73—30 nearly 
., 36W 0 

= L ©. > ou (6 
t= Nô V, 73; X107. ‘ (6) 
But the power supplied to the aerial is eventually all dissipated. 
And this total dissipation is the sum of the dissipation due to 
heating the antenna conductors and that due to radiation. 
Therefore Wapin ti? R . 2. ee (7) 
The factor 4 is prefixed to the first term because the current 


varies up the antenna according to a sine law, being zero at the 
summit and a maximum at the earth. Hence its value effec- 


or, since 


tive in producing Joulean wasteis = 
V2 
In the above equation (7) 
R-the radiation resistance, 
T,-:wire resistance (high frequency) and earth. 
R is given by Rüdenberg's formula.* 
» 
rR! 6004? 
for flat-top aerials. 2 
Combining equations (6) and (7) 


18 ka LAM W, 
wes Ec UM 2) " è " . . (8) 


The damping coefficient Far to mieten of a simple Hert- 


zian oscillator ist " BARC? 
2a 3/3109 

where C,! is in farads and is a lumped capacity, and l, 4 and p 

are in centimetres. The quantity a S in this formula is the 


radiation resistance in. ohms of the simple linear oscillator. 
which, in the case of an actual antenna system, will be modified 
according to Rüdenberg's formule. In any case, then, the 
decrement formula becomes 
Ra°C,hu 
Ós = — +? 


* 


in which, since the antenna capacity is a distributed one, 2C, /zr 


1 so that finally 
60z RC 
T ox a. ue. de & AD) 


A 
. 7196. 0004? Cy 


/ 
for a flat-top aerial, where Z and ^ are in metres. $ 


must be substituted for C, 


Soy 


A- 


x 107 


* R. Rüdenberg (* Ann. d: Phys. ' XXV, 1908). 
f See Fleming's " Principles of Electric Wave Telegraphy," p. 343, 


1908 ed. 


t Riidenberg (l.r.). 
y According to the work of Poincaré the radiation decrement incre ases 


as the number of wires, and with a decrease in their mutual inductance on 
one another—that is. the more widely they are separated, and hence the 


greater the capacity of the system. 


a t5 0 


ÈE = ke 
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The total decrement of the antenna is the sum of the decre- 
ments due to radiation and to resistance. That is 


Ir RC, 
bamar, T, ©2197, i oh es 1) 


C] 


n frequency of oscillation. 

Putting this value of 6, in equation (8) and also observing 

the value of e ( 

à NV, 
shouid be a simple relation between the radiation resistance R 
and the ohmic resistance 7, of the antenna for given values of 
the constants of the svstem (including the decrement 6,). The 
relation is this: 7,—3:5R, from which it is not to be under- 
stood, of course, that any numerical value of radiation. resis- 
tance will actually determine the ohmic resistance of the an- 
tenna. It is true that r, is proportional to R, but an equation 
representing a definite relation between the two, for the general 
case after construction. mvolves another constant which is not 
determinate by theorv. In practice every precaution will be 
taken to keep the ohmic resistance of the system as low as 
possible. If, after construction, the value of r, existing 1s less 
than the value assumed for design from the above equation 
all is well, for in that case the damping will also be less and the 
mean square value of the antenna current will be raised. 

In this connection it may be well to state that the proportion- 
ality of the ohmic resistance to radiation resistance or, what is 
the same thing, ohmic resistance to the reciprocal of the square 
of the wave-length, holds only within a limited region of wave- 
lengths. It has been found by experiment that up to a certain 
point somewhat less than twice the fundamental of the antenna 
the relation does hold ; but as the wave-length increases beyond 
this value the ohmic resistance rises.* The fact is not ex- 
plained by theory. 

We may then. for purposes of design, recognise the above 
relation (r, —3:5R), and in constructing the antenna bend every 
effort toward the diminution of its resistance, certainly re- 
stricting it to 34 times the radiation resistance as the maximum 
allowable. Thus, r, may be assumed from the dimensions of 
wave-length and antenna height it is desired to employ, and 
the design worked out accordinglv. — The factors wave-length 
and antenna height will be governed somewhat by the value 
of r, which a calculation involving them indicates ; for, though 
r, should be reasonably low, it cannot be carried into extreme 
values owing to practical considerations. By suitably choosing 
the wave-length and antenna height, a likely value of antenna 
resistance may be arrived at. Dec de also upon the value of 
the logarithmic decrement allowable and then, from formula 
(10), determine C,, the antenna capacity to be used. This at 
once permits of a calculation of L4. Li. C,, V, and Vanay, and t 
if the efficiency factor o 1s known. 

These last two calculations are not in general required to 
yield very accurate results since in practice the insulation 
against the aerial voltage Vomax, 1s made several times that 
which is actually required. A similar statement may be made 
concerning the calculation of the antenna current. However, 
approximate values of these quantities may be arrived at for 
the case of a quenched spark installation by assuming o — 0-8 
or 0-9, which is a value generally realised.T 

Before proceeding it may be interesting to consider a 
numerical example. Given 

Power=10 kw., 
Quenched spark 500~, 
N = 1.000, 
Z--1.000 metres, 
0, — 0-04, 
h —40 metres — flat top aerial, 


h, 1.600 «40? 
Ree a 

^ ] 0007 
236 ohms, 


°), 
ra= DoR = 3-5 « 2-506.. 8-95 ohms. 


)we reach the conclusion that there 


* See L.W. Austin, " Jahrbuch," 5, p. 574, June 1912; or Science 
Abstracts,” August 26, 1912. B. 

This factor p will vary for different tv pes of apparatus and. slightly 

for ditferent powers, reaching higher values in high power sets. ~ 


From equation (10) 
u 0-04 x 1.000 


2 (a2 x 8-95 x 3.x 10°) + (60 x xx 2:56 x 107) 
—0-00126 mfd. 
i 1.000? 


b= FPC, $202 x9 x 126 x 10° 
= 220,000 cm. 
C= ʻ 
0-04 - 
(2ssuming the coupling coefficient Rs 0:2), 
c, 000126 5 
Do 001 


—:0-0315 mfd. 
L,=8.800 cm. 


yv- We RR LUN 
M CN o 0-0315 x 1,000 
— 25,200 volts. 


This is the sparking potential at 500~ ; power I0 kw. The 
voltage at the extremity of the aerial is given by equation (5) 
when we assume the efficiency factor o— 0-8, 


008 ——— 
— 35.900 ax 0-8 
= 141,000 volts, 


V 2mhx. ^ 


0-08 


for which sufficient insulation must be provided. 


From (7) W,=0-8 x W, =31,?7,+7,?R, 
; , 1:6 x 10,000 
* 8954+512 


t, =33-7 amperes. 


(To be concluded.) 


oe ee — m —— Í- — ——— 


CORRESPONDENCE. 


THE USE OF HIGH-FREQUENCY IN TELEGRAPHY, 
TELEPHONY AND POWER TRANSMISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sirk: I feel that Herr Maior's article with the above title ur 
your current issue calls for a word of protest. The author 
refers to his previous article in the `“ E.T.Z.," but omits to 
mention that K. W. Wagner—an undoubted authority on the 
subject—has since published a Paper in the * E.T.Z." (Feb. 17 
and 21, 1910) proving conclusively that Herr Maior's suggested 
employment of high-frequency currents is based on wrong 
assumptions, and holds out no promise of any reduction of the 
attenuation in long cables. 

I shall not, therefore, attempt to kill the slain bv criticising 
this part of his article, but will confine my remarks to the last 
column which deals not with telephony but with power trans- 
mission, Frankly, Sir, I am surprised to find such stuff m 
that part of THE ELECTRICIAN which is supposedly devoted to 
serious topics. Ten lines before reaching equation (13) we 
read: " The problem of power transmission would have an 
easier and more useful solution if we employed high-frequency 
alternating currents.” We are then given. equation (l3). 
Which is the usual expression for finding the capacity necessary 
to compensate the phase lag of an inductive coil, Equation 
(19) as obviously wrong. " By this means " (putting a con 
denser in parallel) " we can diminish the current charge (8) 
of the line without diminishing the current in the coil.” Then 
follow the equations for the equivalent resistance and m: 
ductance of a loaded transformer. By substituting “ sending 
for “receiving " the following lines can. be made intelligible, 


SU 


-omwent seems fitting to establish a correct standard practice 
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3 9 | 
oÁ 
although even then the statement is obviously contrary to The polar curve of the light-giving unit should be considered 
fict. when it shows good resultant light distribution. 

Then follows the crowning absurdity, viz., tuning the In a certain well-known flame are lamp. measured with both 
secondary of the transformer at the receiving end of a power | inner and outer globe in place, nearly 6.000 c.p. is regularly : 
transmission line, so that resonance is obtained, then “if the | and constantly obtained at about 20 dev. helow the horizontal 
resistance of the secondary is so small that it can be neglected, | plane passing through the arc, with a consumption of 600 watts. 
then the current charge of the line is almost equal to zero, | Are my friends entitled to call this a 1/10 watt lamp, or should . 
whereas in the secondary the intensity of the current is a | I advise them, in view of its mean hemispherical candle-power, 
maximum. In both these cases the primary and the line seem | to call it a 1/6 or 1/7 watt lamp ? : 
to have a resistance equal to infinity, and the line connecting Nitrozen-filled incandescent lamps seem to require always a 
the source to the transformer is only used for guiding the Poynt- globe to protect either them or the human eye, aad this globe » 
ing flow of energy.” I trust that engineers interested in the unfortunately filters off a considerable percentage of the light. 
transmission of energy will welcome the line which " seems to | Would it, therefore, be reasonable to call the efficiency of the 
have a resistance equal to infinity." Finally, there is also a | above flame arc lamp 1/11 watt. as the measurements stated 
word of cheer for the station engineer for * we can choose for | were made with both the inner and outer globes in place ? 

the transmission of power from the source to the primary a I read in the printed particulars of the recent forms of. 
conductor as thin as possible. In this case the line guides only | tungsten lamps that during a period of 800 to 1,000 hours the 
the energy through the space without absorbing it.” What it | candle-power will diminish 20 per cent. from the initial. Under | 
all means I know not, but I trust that these lines may guide | these circumstances, since the flame arc lamp in question gives 
your readers through Herr Malor’s article with an equal a constant light at all times, it would seem reasonable when 
freedom from absorption. —] am, &c., comparing it with the tungsten lamps to call it a 1/12 or 1/13 . 


South Kensington, Feb. 7. G. W. O. Howe, | watt lamp. 
——— 00 In the interest of honest trading and a desire to keep away . 


from the law courts, I venture to ask vour advice as to what tlie 


RADIO-TELEGRAPHIC PROGRESS. l led —i " 
TO THE EDITOR OF THE ELECTRICIAN, en n n A e called.—1 am, &c., " 
i : » 2 . N rei PITU WEE la 
sun: With farther reference to radio-telegraplic signal whnidon, Feb. 7T. ! TEMPEL aid N 
| We conunent on this letter in our Editorial Notes.—Ep. £.] 


records at present-day speeds (vide THE EnrkcrgICIAN of Feb- 
r 


ruary 6th) I have the pleasure to send vou the accompanying eee ies 

letter and slip—signed and dated—received by me this morn- ONE-SIDED PUBLICITY EXPENDITURE. 

ing from Mr. Axel Orling, who is at Seaford. The MS. note by TO THE EDITOR OF THE ELECTRICIAN. 

Mr. Alex: J. Sharman on the slip obtained at 7:45 (? p.m.) Sin: May I point out that in your leading article last week 
February 7, 1914, describes the recorded signals which were | you misrepresent me when you say, “ Mr. Anderson complained ' 
from a well-known Italian station, as being produced by un- | somewhat bitterly " that the municipalities would not under- - 
damped waves. 4-8,000 metres, approx. Apparatus as | take their share of a national propaganda. 

before, namely : crystal detector, Orling jet-relav, and Wheat- I never complain, Fam never bitter, and I do my best not 


a maae 


-— —À ——— 


anpa» ar ers -— mm» -——— = cu =i rw. on eco» LJ Lem d Ld ~a 
e g A E E Ita Es REPRE TS Isa o to a tup sum rs BER I a ee s mi e) E y t t GP am erre enm hoes 
e cE A NAS SY ^—^^—^———€D L'————— M—— NNNM RR 
+ E ^» errero "roro = mcus. - rE e P €— - mano 
a a a a a a aa Cc c cfc f c Cc CC dE Rd CEDE dC cc lnc f SS SG =e, 
Ea ee - Sa «——-» «M ca o a= e e « — 
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REpcoDUCT.ON or Targ Rzcono OBFAINED [won as Orue RELAY. 


to be “somewhat.” As a matter of fact. I ported out that 


stone receiver. Other signals were received. stmullansonstly 
tlie dup s or the great majority of them, had not the 


on a telephone circuited with the jet-relav, and on a similar | 
wave-length.—I am, &«., ake part in any such propaganda, and | further 


London, Feb. 11. E. RAYMOND-BARKER. ‘stated that the Manufacturers’ Association intended to help 
| them to obtain those powers, with due regard to interests 
| which have grown up under existing conditions. l 
My Dear Mr. RAYMOND- BARKER: l should esteem it a favour 1f you could find space for the - 
In haste I have the honour of sending vou a piece of slip. the signals | insertion of this letter.—1 am. &c., ) 
on which could not be heard in the phone — but, af the same time they were ^— London, Feb. 9 "A. BRUCE ANDERSON. 


being printed, other signals were heard (and read) very strongly in the | : n j 
‘phone! So there was a clear end unmistakable re ception of two trans- | HIGH-FREQUENCY ALTERNATORS, 
TO THE EDITOR OF THE ELECTRICIAN, 


[Cory or LETTER. | 
Seaford, 9 2.14. 


missions at the same time, one dam ped and the other undam ped.— Yours 
met nee: (Sed) AXEL ORLING | Sik: Referring to the letter by Mr. A. M. Taylor which 
: appears in your issue of January 16th. I shall be glad if you 
THE 1/13 WATT LAMP. will kindly publish the following remarks. 
] am ia full agreement with Mr. Tavlor on the fact that he 


TO THE EDITOR OF THE ELECTRICIAN. 

Sum: fn spite of the niny statemends now being published 
as to the efficiency of electric lamos, Eam somewhat at a loss to | 
know what measurement should be taken as determ?atig the 
commercial eandle-power. 

Until recently, metal flameat lamp makers used, Jarvely to 
their advantage, the horizontal candle-power as their unit, 
While arc lamp. makers adopted the mean hemispherical candle- 
power, but circumstances have changed. and the pre ent 


has proposed a technical means of superiiiposing in a common 
secondary circuit. by means of transformers and induction 
coils, impulses having a suitable duration and phase received 
from a polyphase network. But this 15 not the point. with 
whieh my ovetem of high-frequency alternators is concerned. 
In these, as can be easily seen by reading the orginal article, 
the high frequency is obtained directly without the interme- 


diary of transformers or induction coils.—1 aiu. &c., 
Parts, Feb. f. L. bovruiLLoN. 


F 


- 
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RATEABLE VALUE TARIFF FOR RESIDENCES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: I have read with interest Dr. Ashton’s letter, which 
draws attention to a point that has lately been much over- 
looked. In the opening years of this century the question of 
the lowest cost per 1,000 hours of light was the prime factor in 
the selection of a particular lamp, but now there appears to be 
a wild rush to use the most efficient lamp with only little con- 
sideration of the actual working cost. 

It certainly seems reasonable and economical from the point 
of view of the consumer to base the efficiency of the lamps he 
uses on the cost of energy, and (with very low rates for current) 
it might be even well, in some cases, to “ revert to the carbon 
lamp,” if such use can be termed a reversion. It has for years 
been the writer's custom to base the recommended voltage of 
the lamps on the cost of electricity. 

Another point that has to be considered is whether the 
breakages occur when the lamps are burning, as if they occur 
when the lamps are not incandescent there is no advantage in 
using a less efficient lamp (unless with a filament of a differ- 
ent material). In short, the best lamp is that lamp which, over 
a given time, costs least per candle-power, after allowing for 
renewals.—I am, &c., 

Kingston-on-Thames, Feb. 10. F. PEAKE SEXTON. 

INTERNATIONAL SYMBOLS.—A PROTEST. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: It might interest your readers to know that the price 
of publication 27 on “` International Symbols ” is 2s. 1d., post 
free, Counting the front cover, the publication consists of 15 
pages, and of the sever pages printed in the English language, 
one is the cover, a second the preface, a third a list of the gentle- 
men serving on the Special Committee on Symbols, and a fourth 
is devoted to introductory remarks. On the remaining pages, 
three in number, the symbols themselves are nicely set out 
with generous margins. And the cost of this amazing publi- 
cation is 2s. ld., post free. Simple arithmetic suffices to show 
that the cost is 8d. per page for the matter likely to interest the 
busy man, and the cost per symbol about 0-7d. 

Were it not for the fact that the publication is copyright and 
all rights reserved, one would like to enter into competition at 
2s. 1d. per dozen post free. 

If it 1s the desire of the International Electrotechnical Com- 
mission that their publications should be accessible to the few, 
their efforts will, I hope, meet with the success which they 
deserve.—I am, &c., 


Brighton, Feb. 11. H. H. BROUGHTON. 


TESTING SHUNT INSTRUMENT TRANSFORMERS.* 


BY H. B. BROOKS. 


The ratio and phase angle of an instrument transformer may be 
accurately determined by laboratory methods. The commercial 
importance of such transformers has stimulated the development of 
accurate methods in recent years. In many cases, however, it is not 
practicable to dismount transformers and send them to a laboratorv, 
and a method is wanted which, while giving all needed accuracy, can 
be carried out at the point of installation, using commercial instru- 
ments and the ordinary supply voltage. Briefly, the idea of the 
method employed is as follows: From the practical point of view, 
an error in ratio or phase angle which produces a visible error in the 
reading of an indicating watt meter is an error which needs to be 
known, while errors smaller than this are negligible. Use may there- 
fore be made of an indicating wattmeter in such a way that differences 
in ratio or phase angle of an unknown transformer and a standard 
transformer have the best possible opportunity to produce a deflcc- 
tion. By properly choosing conditions, this deflection may be readily 
made to give the numerical values of the quantities which are desired. 

The primary windings of the standard transformer and the trans- 
former to be tested are connected to the same supply system, as 
shown in the accompanying illustration. The secondary windings 
are connected in series so that their voltages are opposed. The 
secondary voltages will be nearly equal and will rise and fall in unison 


— -—— ————Ó——— — 


* Abstract of an article in the “ Electrical World,” 


as the line voltage varies. The thing to be measured is the difference 
between the two secondary voltages, which difference in gencral 
would be only a few volts. As the lower end of the scale of an alter. 
nating-current voltmeter is practically useless, this small voltage 
cannot be measured satisfactorily with even a low-range voltmeter. 
However, a 5-ampere indicating wattmeter may be used as a volt. 
meter by separately exciting its series coil. This may be done by 
passing 5 amperes through the coil to a lamp load. ¢ This exciting 
current must not be drawn from either of the two transformers whose 
ratios are to be compared, but must come from the secondary of any 
other available transformer connected to the same phase as the 
transformers under comparison. The current through the series coil 
of the wattmeter should be kept at approximately 5 amperes, but - 
this current needs to be measured with only moderate accuracy. The 
shunt circuit of the wattmeter may now be used as a voltmeter to 
measure the small difference in the secondary voltages of the two 
transformers under comparison. For example, if the wattmeter is 
made for 5 amperes, 150 volte, 750 watts, and has a 150 division scale, 
then one division is 5 watts and will be given by 5 amperes in the 
series coil and 1 volt on the shunt circuit; hence the difference 
between the two secondary voltages, in volts. will be shown by the 
number of divisions deflection of the wattmeter. Since the ratio of 
good potential instrument transformers changes very little with ordi. 
nary fluctuations of line voltage, the difference of the secondary vol. 
tages will be practically coystant. As the wattmeter reading is steady 
and can be taken to one-tenth of a division, the ratio of one trans- 
former in terms of the other can be read to 1 in 1,000. If the watt- 
meter has a 75-volt range, this may be used and the reading will be 
doubled ; that is, onc-volt difference between voltages will be given 
two divisions deflection. It is obvious that with a wattmeter having 
a still lower voltage range, say 30 volts,{ the difference between the 
secondary voltages could be still more accurately read. 


» " iiem 
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CONNECTION FOR TESTING STANDARD AND UNKNOWN TRANSFORMERS. 


The question as to which transformer has the greater ratio may bo 
casily answered from the fact that increasing the non-inductive to! 
on the secondary always lowers the secondary voltage and thus in- 
creases the ratio of transformation. If the reading of the wattmetet 
is up scale when there is no load on the secondary of the transformer 
under test, and if this reading increases as successive lampe are con- 
nected to the secondary of the transformer under test, the voltage 
of this transformer at no load is lower than that of the standard trans- 
former. Similarly, if the deflection is below zero with no load and 
the addition of load brings the deflection up through zero to & reading 
on the scale, the voltage of the transformer under test at no load is 
higher than that of the standard transformer. In this case the 
potential leads should be reversed at the start to bring the res 
on the scale; they will decrease as the load is graudally applied a 
pass through zero, when the leads may be replaced in the origina 
position. It is obvious that the above method is a suitable one for 
determining the regulation of “ power " transformers, by using o 
transformer of a bank on no load as the standard transformer 
determining the drop of voltage of another transformer as the 
on it is increased. This method is similar in principle to the Us 
described by Drysdale,$ but differs in important details. In h5 
method the shunt circuit of the wattmeter is connected to the secon 
dary of the standard transformer, and the series coil of the wattmeter, 
with some added resistance, is used as a low-range voltmoter ui 


tA ane x ot ‘the wattmeter is described by Drysdale, Tae ELEC 
TRICIAN, Vol. LVII., p. 783, August 31, 1906. ; 

i With this range, at 60 cycles, no error due to mutual na 
enters, for two usual types of portable wattmeter. It is not ad : 
in general, to reduce the range below 30 volts. 

§ Tue ELECTRICIAN, Vol. LXV., p. 644, July 29, 1910. 
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measure the difference of the secondary voltages. The method 


described in the present article inverts these uses of the two coils, the 
series coil being the ono which is separately excited and the shunt 


circuit being used as the low-range voltmeter. This has the advan- 


tago of drawing a very much smaller current from the transformers 
under comparison and thus avoiding what might be an appreciable 


error in the case of small transformers. 
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ANNUAL DINNER OF THE INSTITUTION OF ELEC- 


TRICAL ENGINEERS. 


There was a splendid muster of electrical men from all parts of the 
country at the annual dinner of the I. E.E., which was held at the 
Hotel Cecil on Thursday last, the president, Mr. W. Duddell, F.R.S., 
The Right Hon. Lord Moulton, Lord Justice of 

Appeal in Ordinary, was to have been the principal speaker, but was 
prevented from attending by an important legal engagement. 


being in the chair. 


Among the distinguished guests were Sir Thomas Barlow, K.C. V.O.. 
President of the Royal College of Physicians; Sir W. Graham 
Grccne, K.C.B., Permanent Secretary of the Admiralty ; Maj.-Gen. 
S. B. Von Donop, C.B., Master-General of Ordnance, War Office ; 
Sir J. Crichton- Browne, LL.D., F. R.S., treasurer of the Royal Insti- 
tution; Sir H. F. Donaldson, K.C.B., President, Institution of 
Mechanical Engineers ; Sir George R. Askwith, K.C.B., Chief Indus- 
trial Commissioner; and the Hon. Sir C. A. Parsons, K.C.B., F.R.S. 


In the absence of Lord Moulton Sir JAMES CrRICHTON-BROWNE pro- 
posed the toast of “ The Institution," and reviewed the pioneer ciec- 
trical work which had been done by medical men. He recalled the 
researches and discoveries of Faraday, and commented upon the fact 
that most of this early work was associated with extremely thin gold 
leaves, many hundreds of which were required to produce the thickness 
of a sovereign ; each leaf shone brightly, but was of a pale green colour. 
He remarked humorously that present day electrical engineers were busy 
with the more solid pieces of gold in which no green colour could be 
detected. He thought the Institution had made remarkable progress, 
and might be compared with the mustard seed which sprang up, and 
became the greatest of all herbs, and now there were lodged in its branches 
birds representing every phase of electrical science, trade and industry. 
Sir James paid a high compliment to the President of the Institution, and 
in speaking of his experiments he said that, in his experience at any rate, 
he had never known them to fail. 

Responding to the toast, which was received with musical honours, 
Mr. W. DUDDELL regretted the absence of Lord Moulton, whom everyone 
would have been pleased to hear. He thanked Sir James for his kindly 
references to the Institution and to the help which the medical profession 
kad given electricity in the carly days. He thought that it was desirable 
that electrical engineers of the present time should repay this debt by 
co-operating with medical men so as to ameliorate the lot of the human 
racc. He was pleased to hear Sir James’ appreciative reference to 
Faraday, and pointed out that the Institution honoured him by placing 
his name and portrait on all its publications. The Institution of Elec- 
trical Engineers was also indebted to the Royal Institution for much 
valuable help for more than a century. 

Dr. S. Z. DE FERRANTI proposed the toast of “ The Guests," and, in 
extending a hearty welcome to them on behalf of the Institution, pointed 
out the connection which most of them had with the electrical industry. 
He thought that the guests were typical of the universality of elec- 
tricity, but although one was constantly meeting electricity there was 
still much to be done to disseminate a knowledge of the science, and a 
great deal of this could be accomplished by men who are not electrical 
engineers. It was with this object in view that the Associate class had 
been made in the Institution. Dr. Ferranti, in coupling the toast with 
the name of Sir George Askwith, chief Industrial Commissioner, said that 
he had doubtless many delicate electrical matters in hand at the present 
time. He also referred to the good work which Sir George had carried 
out in settling many different trade disputes. 

Sir GEoRGE AsKWITH, in reply, remarked upon the variegated list of 
guests, and doubtless with the prospective electricians’ strike in mind, 
he called attention to the fact that the dinner had been held with the 
electric light still burning. He was surprised to see how young the 
electrical men all looked. Speaking of the state of the labour world, he 
said there were fewer strikes in this country at the present time than there 
had been for many months past. He thought there were no great 
troubles to be apprehended, but he would content himself by saying that 
there was “ electricitv in the air." 

At the conclusion of the speeches there was a reunion of the members 
and their friends in the large hall, 


Employers’ Parliamentary Council.—It is announced that this 
Council has met “ to consider the grave industrial situation due to 
the Trades Disputes Act and to the unchecked conspiracy of labour 
unionism against private freedom and public welfare." The Council 
has made arrangements to hold a mass mecting (according to a 
cireular which is being distributed) ! 
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LEGAL INTELLIGENCE. 


d 


Metropolitan Electric Supply Co. v. Parker-Jervis. 


At the Brentford County Court last week plaintiff company sued Mr. 
St. Vincent John Parker-Jervis and Miss Naida Parker-Jervis, of Ealing, 
for £17. 10s. 10d. damages to an electric lamp pillar in Churchfield-road, 
Acton, alleged to have been caused by Miss Naida Parker-Jervis, on 
Oct. 7, 1913, negligently driving a motor car owned by her brother, the 
other defendant. l 

One of the plaintiffs’ witnesses (John McKenzie) said he saw the motor 
car turning the corner of Horn-lanc into Churchfield-road, Acton. A 
lady was driving, and he thought she had lost her head. As the car was 
turning, it ran into the pillar. A young man with her seemed to make 
an attempt to help her, but it was of no avail. The road was dry; ‘he 
could sce the tracks of the wheels, but there was no sign of skidding, and 
there was no traffic about. 

Other witnesses said the lady lost control of the car. 

Mr. AMBROSE, an engineer in the service of plaintiff company, said he 
examined tho pillar and found thc two ends cracked, and the doors broken. 

Mr. Hicks, for the defence, submitted there was no negligence. A 
portion of the steering gear went wrong; there was a hidden flaw, the 
keyway having opened and caused the gear to lock. l . 

Miss PARKER-JERVIS said that when she went to turn the comer the 
car would not go round. After the accident she drove away, but pulled 
up and gave the driving over to her brother. Although she had only had 
a licence for nine days, she had had proper instruction. 

Mr. PARKER-JERVIS said that when the car would not go round the 
corner he tried to pullit round. After the collision he took the car to the 
garage and had it repaired. 

Ws. Morrat, foreman of Messrs. W. & G. Du Cros’ repair works, said 
that he examined the car and found the steering gear had gone wrong in 
the keyway and the bar. The flaw had been there some time, but it 
could not have been found out with ordinary cleaning. It was the sort 
of thing that would go wrong at any time. 

His Honour entered judgment for defendants, with costs, 


Stolz Electrophone Litigation. 


On Friday Mr. Justice Eve heard a motion on bchalf of plaintiffs in 
the action Ntolz Electrophone Co. (London) (Ltd.) v. Stolz Electro- 
phone Co, (1913) (Ltd.). for the appointment of a receiver and manager 
of defendant company. 

Mr. Cozens Harpy, K.C., in support of the application, said the matter 
was of some urgency, and it wes desired to appoint Mr. Whinney recciver 
of the property in dispute end manager of the business which was also in 
dispute. "The old company (the plaintiffs) was formed in 1909 and 
became possessed of a large and very valuable business. There were 175 
branches and agencies in various parts of the world. Unfortunately, the 
business management of plaintiff company had been unsuccessful, and 
before the independent shareholders came upon the scene and investi- 
gated the matter the exact details of what had happened were by no 
means clear. The property, which carly in 1913 consisted. of valuable 
patents and inventions, had come into the possession of defendants, The 
view presented upon the evidence was that there was an intention to sll 
the property to the new company for a ccrtain price partly in shares and 
partly in cash, but it had not been carried out. On Aug. 19, 1913, there 
was a voluntary winding-up on the ground of inability to meet the debts 
of the old company. A liquidator was appointed, and last month the 
present liquidator (Mr. Whinney) was appointed in the winding-up of tho 
old company. Plaintiffs had a prima facie case of some interest in the 
property; the business was a valuable one, end there was some £50 or £60 
t day coming in. It appeared that the second defendant (Mr. Hymen) 
hed paid £171 to the new company. Afterwards, a debenture was given 
to him for that sum. Mr. Hyman issued g writ in a debenture holders’ 
action for a receiver and manager, and the company consented to the 
appointment, Mr. Hyman also presented a petition for the winding-up. 

Mr. Coorer (for defendant company) opposed the motion because it 
wes Not necessary and because plaintiffs had not shown they had a lien. 
There were alreedy two officials of the Court protecting the assets, and 
they were quite adequately looked after. 

His Lorpsuip refused the motion and said he was sorry to see that in 
the history of both companics there scemed to have becn conduct of an 
unfortunate character. Defendant company were now in possession of 
the undertaking and assets, and they had themselves been unfortunate. 
There had been a distress levied against them and they had applied to 
Mr. Hyman, who had advanced £171 which was utilised for paying out. 
the distress. Having got the debenture he found that to a certain extent 
hc was badly off. It had been represented to him £171 would free the 
company from its embarassment whereas the position of the company 
was such that it was only possible for him to take one course, first of all 
to get a recciver appointed of the assets and to present a petition for the 
winding-up of the company. An independent accountant was eppointed 
receiver of the defendant company, and the receiver did his best to manage 
the business and was carrying it on at present. There was no proof 
whatever that he was not acting with the vreatest prudence and wisdom 
in shutting down these agencies and in the other matters which were 
committed to his care. The obligation lay on plaintiffs to show that they 
had a better title to the property than those in possession, and it was for 
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them to establish to the satisfaction of the Court that they had any lien 
over the assets. . They had entirely failed to establish that, and the 
motion would be refused, with costs. 


m 


Osram Lamp Works (Líd.) v. Gabriel Lamp Co. (Electrical & 
General Works, Ltd.) | 


On Tuesday Mr. Justice Eve hed before him a procedure summons in 
this action. ' 

Mr. HUNTER Gray, for plaintiffs, said the matter in question was a 
patent for making metal filament. (tungsten) lamps. The filament 
having been made, it was possible by certain tests more or less to see how 
it was made, for when it was raired to a very high temperature certain 
ingredients more or less disappeared. His prima facie evidence wes 
that those filaments had keen analysed, and in the opinion of his experts 
they must have been inede by a patented process. The evidence wes 
very defnite on that point. Those filzments were menufactured abroad 
end sent over to this country, and the result was that plaintiffs could not 
get inspection, and the agents who sold them here professed absolute 
ignorance as to how they were made, end refused to give the source. Bv 
getting evidence from abroad plaintiffs would be able to say how they 
were made. The matter came before Mr. Justice Joyce. and he ordered 
defendants to answer certain interrogatories. Counsel for defendents, 
however, refused to give the name of the source, and defendants said 
they had made inquiries among their directors; and they could not give 
the information as to the method of manufacture. The first interro- 
gatory which plaintiffs wanted to be properly answered was, " Were the 
lamps or any of them manufactured wholly or in part by the Compagnie 
Generale d' Electricité of Paris?“ That defendants objected to. "Phe 
next interrogatory was also important, and was, " Were the filamcnts 
prepared by mixing tungsten with some organic binding medium ? "7 
Defendants replied that they did not know. 

Mr. Sway, for defendants, sad his clicnts were merely factors in this 
country, | 

His Lonpsurmr :. I should think you would be only too anxious to tell 
Mr. Gray where the guilt lies, if there be any guilt. 

Mr. Swan replied that his clients took up their attitude on a matter of 
principle. "The identity of the suppliers of the lamps was not strictly a 
matter relevant to any question which was in issue. The first interro- 
gatory was only put in order to enable plaintiffs to get information which 
might be of assistance to them in arriving et this process. In order for 
that to be of assistance to them they must prove other facts. 

Mr. Gray: My clients say that if they get the name of the firm from 
whom defendants got these lam ps they will be in a position to prove what 
the process was. They may get to know there is no infringement and 
thereby save the time of the Court. 

His Logpsuip: The difficulty I fce] is whether, as e matter of prin- 
ciple, such an interrogatory ought to be answered, because there may be 
many cases in which it is only enabling you to know where to start vour 
inquiries, It was possible the parties might desire to take the matter to 
the Court. of Appeal, and he would, therefore, reserve his judgment. 


Re National Telephone Co. 

On Monday this matter came before Mr. Justice Sargant on a summons 
taken out by the liquidator for the direction of the Court as to the dis- 
tribution of the remaining assets of the company. In. July last it was 
held that the surplus assets were distributable among the deferred sharc- 
holders. They had been so distributed, with the exception of about 
£65,000. The liquidator was anxious to part with that fund to the de- 
ferred stockholders, but felt that it was not quite safe to do so without 
the direction of the Court. The matter had been referred to Chamber: 
for inquiry; advertisements of the proposed. distributions had been 
issued and the matter was finally dealt with ou Monday. 


Morgan Crucible Co. (Ltd.) v. Electrical Engineering & Equip- 
ment Co. (Ltd.) 


On Wednesday Mr. Justice Eve had before him a motion in this action. 
Mr. J. HUNTER Gray, for plaintiffs, said it wes a motion for judgment 
in default of appearance. The action wes for infringement of two letters 


patent. 
His Lordship granted the motion. 


PATENT RECORD. 


—————— Á—————— 
SPECIFICATIONS PUBLISHED. 


T he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, Erlis & Pryor, Chartered Patent Agents, 
70 and 12, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 

1912 SPECIFICATIONS. 
13,747 Lee & Brame. Apparatus ior electroplating. (13/1,13.) 
1913 SrEziFICATICNSs. 
672 Burrin. Connection of moters of «lectric tramears or other rail carriages to 
prevent sid? swing. (Cownate application, 14.243 13.) 
745 OLMSTED & BooTHMAN, Starting and reeulating devices for electric motors, 
Starting rheostat of the band-orcrated mulupie-cwitch type for electric motors, 
in which the separate Switches are of the " loose-hazdls | circuit-break?r typa. and 
are provided with interlocking means controlled bees electrical conditions of the 
motor circuit for preventing the switches from brine closed exceptin à prcd-termined 


sequenc m 
1,069 Peco BINT. 
Carrlares, . A 
1,098 MEVESS. Apparatus for | rlucine ek ctricity, 


Loud-speakin’ telephone for cwad moter-cars and other closed 


1.218 MoosE-LicuT Axt.-Ges. Electric vacuum-lieht apparatus. (13/4/12.). 
1,337 Von Zw8icBerax. Brush-holders for dynamo-slectric machines. 
The invention comprises the combination with a holder adapted to accommodats 
a brush to which is secured on? end of a flexible or other connector of a spring grip 
electrically connected to the holder. and so constructed as to erip that one of the two 
ends of the connector remot? from the brush, and also to apply the pressure require} 
between the brush and the commutator. 
1.343 mS Machines for covering conductors or other cores with fibrous materiil. 
(3:7, 12) 
1.50] Simms,  Maensto-l?ctric machines for combined ignition and illuministi? 
purposes. ud. 
1.935 Wuitr. Electrolytic processes and apparatus, particularly applicable to th: 
production of alkali compounds. 
2.764 PuiirtiPs. Lamp-holder for electric imitation candles. 
3.515 ALEYANDER. (Anderson Windine Machine Co.) Machines for winding coils. 
3.934 eres Testing of the sound receivers of submarine signalling apparatus 
(9, 3.12.) 
5.494 Boon & WiLKINSON. Anti-vibration holders for incandescent electric lamps. 
6,068 Nonon. Process and apparatus for the electrical treatment of cellulose and oth:r 
substances of which it forms the essential part. (26'3/12.) 
7,983 CuMcNT. Arrangements for starting and regulating direct-current electric mctors. 
(Addition to 8,108/12.) 
8,712 MocnE-LicHT AÁKT.-GEs. Vacuum light tubes. (15/4/12.) 
8.841 Parmer. Telephone transmitters. (15412) — 
9.703 WesTERSN ErEcTRiC Co. (Western Electric Co.)  S:lective impulse transmitt:rs. 
9,818 Conner & Kaul. Telephonic indicatine apparatus. 
11.905 Raring & GagRARD. Means of equalising or balancing electric currents, applic 
able to rotary converters. 
Means for balancing alt»rnating currents. used in connection with rotary convert:rs, 
comprising a balancing transformer having differential windings on a common core 
Or cares, 30 that when the currents flowing in the windings are equal the devic is 
neutral. but when an unequal current flows through cither winding the other. by 
virtu? of the inductive action of the device, supplies voltage to restore the cur: =! 
balance of the circuits. : 
15.811 Bees Gyr. (Firm of). Base plats for electrical measuring instrum’:.'i 
(12:7;12.) 
17.850 ANrERSON. Trolley or collector wheels for electricity. . ; 
25,929 UNITED Motor INDUSTRIES, LTD., & De RopAKOWwsKI. Sparking phu ‘of 
electric ignition purposes. 
22,707 Nev. Portable electric lamps. 


APPLICATIONS FOR PATENTS 
Note.—The undermentioned Applications (except those marked t) are not open fo 
public inspection until after acceptance of Complete Specifications. Those marked * art 
open to inspection 12 months after the date attached to them. tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 
December 24, 1913. . NR 
29,721 A. P. LuNpRERG. C. C. LuupBERG. P. A. LuNpBERG & Pesos. Electrical switches 
29.734 LEITNER. Dynamo construction. 
29.751 TERRY & Terry. Electric incand:sc2nt lamps.* f : 
29,752 BIH Co. (G.E. Co., U.S.) Electric Motor control systems for trains and the 
ike. 
29.756 WATSON. Electric cables. 
29.759 Stuart. Electric railway syst:ms and electric motor control systems.’ P 
29,763 Siemens Bros. Dynamo Works. | (Siemens-Schuckertwerke G.m.B. H.. Germany. 
Rectifier for alternatine polyphase currents.* 
29.779 Dixon. Electric capstans. . : 
29,782 Kevin, BotroMLgY & Bairo & Fien. Suspension for mariners compass^s. 
December 27, 1913. 
29.821 DAvipsoN. Electric switches.* 
29.822 Ert:soN & Jones, Electric switches. 
29,824 SmitH & FERRANTI. Current-indicating devic»s.* 
29.539 FkANKUM. Insulators for use on electrical circuits. 


Dec:mb:r 29, 1913. 
29.861 Coates & FERRANTI Limitep. Time-limit devices. F 
23,883 SIEMENS Bros. & Co. (Siemens & Halske Akt. Ges., Germany.) Automate 
selecting devic:s for telephone systems. * 
23.89] Leiser. Heatine body for electrical resistance heating. 
29.902 SvkEs. Generation of electric oscillations. 
D3c:mb:r 30, 1913. , WR 
23,935 Murray. Device for controlling the transmission of m2ssag2s in a printü 
teleyraph system. 
23.946 A lo MEISSNER, Transmitting arrangements for wireless telegraphy and 
telephony. 
29.960 Toomey. Telephonic transmitters. hia 
29,980 WorrRA4M LAMPEN AkT.GEs. Process for the production of alloys of hit 
melting point having ductile properties. (19 8 13, Gormany.)® = 
29,981 Git. (Wolfram Lampen Akt.-Ges., G:rmany.) Electric incandescent lamps. 
23.984 B.T.-H. Co.. WHITCHER & WepMorgs. Electrical distribution systzms. 
297,997 HELLER. Sockets or fittings of electric incandescenc? lamps. ; t; 
30.001 Happan. (Electrelle Co., U.S.) Mechanically-op2rated musical instrum2nts 
such as pianos. * ; E 
24.459 Siemens & HatsxE Axr.-GEs. Circuit arrangements for til:phon* installations 
with semi-automatic working. (31:10:12. Addition to 6.664 13.) "AC" 
26,061 Ges. FUR ELEKTRO Osmose. Method of and apparatus for electro-osmotic pro 


csszs. (21;7,;13.) 
Dec2mb2 : 
30,017 Tupor. Electric bls. St PU : i 
39,034 TE yos tdeson of electric heating elements for use on electric radiators 
and the like. 
30,044 Scumipt. Electric resistances for dimming electric light. 
39,045 SIEMENS-SCHUCKERTWERKE G.M.RB.H. Suspending over 
contact wires. (31 12.12, Germzny.)* 
39.074 Hopskinson. Sound-operated electric circuit intorrupt2rs. 
39,079 Evissn & Swan UNITED ELECTRIC LIGHT Co. & GIMINGHAM. 
30,082 SVENSKA ACKUMULATOR ÁKTIEBOAGET JUNGNER.  Accumulators an 
therefor. | (31.12 12, Sweden.)* 
30,083 B.T.-H. Co. & Hastincs. Electric motor coatrol. 


January 1. 1914. 
19 & 20 Lancaster. Electrical apparatus for heating and czoking. 
38 SVENSKA ÁCKUMULATOR AKTIEBOLAGET JUNGNER. Electrod 
mulators. (16.1.13. Swed:n.)* 
93 AITKEN & AITKEN, Simi-automatic telephone exchang: syst:ms. 
65 Witiiams. Electric tcrch ray magnifier. : t pre 
66 BasriELD. Electrical apparatus for imparting intermittent motion à 
detzrmined intervals.* 
68 BookER. Arc Lamps. : ivity of à 
72 SVENSKA ACKUMULATOR AKTIEBOLAGET JuNGNHR. Restoring th: activi d 
positive electrode mass for alkaline accumulators. (16 | 13. Sw? en.) tering 
73 Scott. Applying el.ctric power to assist or supplement hand power is 
cr oth?r purposes. 
85 B.T-H. Cc. (G.E. Co.. U.S.) Contrifueilcompressors. | | 
91 HoTHAM & Wilson. Intermittently establishing an electric circul 
or recording the level of liquids or for other purposss.* 


January 2. 1914. 
106 Perpes. Packing enclosure for the cells of an electric battery.* lations of 
111 Everett, EpbGcuMBE & Co. Instruments for indicating the phase reta 
alternatinv-current circuits. 
123 SVENSKA ACKUMULATOR AKTIEROLAGET JUNGNER. 
trical aczumulator c:llz.. (16 1,13, Sweden.)* 
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CO-OPERATIVE COOKING. 


There is more at the back of Mr. BEAUCHAMP’s suggestion 


for co-operative electric cooking than appears at first sight. 
Our readers will recall his optimistic speech at the annual 
dinner of the West Ham Electricity Department, over which 
he is the presiding genius. In this speech he pointed out 
the difference between cooking for individuals and cookmg 
for groups, and how the latter shows to so much greater 


advantage on account of what Mr. BEAvcuaAMP termed the 


“cooking load factor.” Restaurants into which electric 


grills and ranges have been introduced are already experienc- 
ing marked economies over gas, coal and coke cooking. 
The figures which we published a fortnight ago of the 
results obtained with a large electric grill at Romano’s 
Restaurant, Strand, London, may be taken as typical of 
electric cooking economies, and it is certain that they will 
favourably influence restaurateurs towards the new cuisine. 
Of course, what is true of cooking for groups by electricity 1s 
equally true of gas and coal, but the increased efficiency 
and cconomy of the electric method are recommendations 
which will weigh in its favour when co-operative cooking is 
seriously considered. That it is worthy of more than a 
passing thought the work of Mr. EBENEZER HOWARD at 
the Garden City, Letchworth, clearly shows; that Mr. 
BEAUCHAMP has come to regard it as feasible is significant ; 
and that it is, after all, but the revival of an old custom is 
encouraging to a degree. Now it is certain that co-operative 
housekeeping is satisfactory, for Mr. EBENEZER HOWARD 
has already proved it :0; co-operative electric cooking 
is practical, economical and healthful for restaurants 
and hotels, Mr. desired 


)RAUCHAMP confirms, and the 
stamp of publie approval is therefore given. to the idea by 


the usages of the past. 
Here, then, is practical endorsement of a. policy out of 


oe 


which much good may come to the electric cooking move- 
ment, "Central station engineers, contractors- and con- 
sultants should work together to identify electric cooking 
with co-operative housekeeping, when it is, or 1s about to 
he, practised å la EBENEZER Howarp, or any other social 
zealot for that matter. This field of development represents 
the upper limit of co-operation from the social point of 
view, and it possesses possibilities of extension among some 
of the best people in the land; for co-operative house- 
keeping is likely to become more than a passing fad of the 
cultured few. | 

Considered as a promising field for increased load to 
the supply station, it may not at the moment have much to 
commend it, but it should not be neglected on that account. 
At the other end of the social scale there is the prospect of 
co-operative or group electric cooking for the artisan classes. 
For generations past the bakehouse has been an accepted 
domestic institution in most small towns and among a 
certain class in the large cities and towns. An attempt 
should be made to “ electrify " these bakehouses, starting 
in an industrial district in which cooked meals outside che 
home are a daily occurrence. Some such discrimination is 
needed, because many people live below the “one good dinner 
a day line," and spend the working week in contemplation of 
a ' blow out " on Sunday. Between these social extremes 
may be found the “ back-bone " or middle-class, which is 
at present confronted with the grave problem of the domestic 
servant, a problem which bids fair to, change the entire 
aspect of domestic life, and which will probably force upon 
the community some form of co-operative ménage. While 
the central bakehouse, in the artisan sense, may not be for 
them, the central kitchen in mansions or flats, or even 
the restaurant, may be practicable, even more with the 
electric range than with any other. One sighs for an Associa- 
tion for Social Experiments, which might undertake certain 
tests upon typical sections of the community, so as to arrive 
a* the best plan to meet the particular end in view. But 
until that association is formed the pioneering and experi- 
menting must be conducted by the progressive elements 
in the electrical industrv in the best way open to them. 


——————— 


Electrical Oil Finder.— t is stated that an electrical appa- 
ratus is now being used for finding oil. By determining the 


| electrical resistances between various points in oil-bearing 


formation, and combining this information with a geological 
knowledge of the surrounding district, the nature of the par: 
ticular formation from the point of view of oil content can he 
told with a very fair degree of accuracy owing to the high 


resistance of oil. 


Po eG keg ois E e. NO LC AU 


—— — — 0 Ó- 
———— 
M A—— M Ceo 


- 488 THE ELECTRICIAN, FEBRUARY 13, 1914. 


BUSINESS NOTICES. 


`. The business of Messrs. Dorman & Smith has been converted into 
‘a private limited company as from Jan. Ist last. The constitution 
. and control of the business will remain precisely as hitherto. the 


. alteration not in any way interfering with the management or scope 


of the undertaking. Messrs. C. M. Dorman, R. A. Smith and H. G, 
Baggs are joint permanent managing directors of the new Company, 
the registered office being Ordsa! Electrical Works, Salford. 


The Victoria Dynamo and Motor Co., Craven House, Kingsway, 


have appointed Messrs. Holmwood Bros., 86 88, East-street, Bed- 


minster, Bristol, their agents for the West of England and South 
Wales. 

Lionel Stanley Taylor and Percival Hutchinson, consulting engi- 
neers, Royal Liver- buildings. Water-strect, Liverpool, have diss5lved 
partnership. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of J. G. Maxwell Hilton, electrical engineer, 103, 


Exchange-buildings, Birmingham, has Feen granted, subject to 
debtor's consent to judgment for £150. 

. Walter Norman Berry and Harry Bamber (trading as W. N. Perry 
& Co.), electrical engineers, 32. Queen-street, Manchester, have been 
adjudicated bankrupt. The first meeting of creditors will take place 
on Feb. 18 at the O. R.'s, Byrom-street, Manchester, and the public 
examination on Feb. 20 at the Court House, Quay-street, Manchester. 


The High Peak Magneto Co. (Ltd.) is being wound up voluntarily. 
and Mr. J. E. Collier. 90, Market-street, New Mills, has been ap- 
pointed liquidator. A meeting of creditors will take place on Feb. 20 
at 32, Union-road, New Mills. | | 

A meeting to receive an account of the winding up of Carney & 
Pearn (Ltd.) will be held at 2, Prince’s-street, Heaton Chapel, on 
March 13. | 

A meeting to receive an account of the winding up of G. C. Milnes, 
Voss & Co. (Ltd.) will be held at 51. North John-street, Liverpool. on 
March 16. . 


Deed of Assignment.—A deed of assignment was executed on 
Nov. 4, 1913, by Fredk. Reginald Bach (trading as Williams & 
Bach), electrical engineer, Hanover-strecet, London, W. Claims to 
Mr. G. E. Corfield, 119-125, Finsbury-pavement, London, E.C., b 
Feb. 24. 
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EXTENSIONS. 

Batley.—At the last meeting of the Corporation it was announced 
that the L.G. Board had sanctioned the following loans :— 

New fecder main, £990 (repayable in 25 years); mains laid solid 
£600 (25 years); armoured mains, £400 (15 years) ; services, £700 (15 
years); feeder pillar, £60 (15 years). 

Bootle.—The Corporation have applied to the L.G. Board for 
sanction to borrow £800 to purchase land at the corner of Atlantic 
and Pacific-roads for the erection of a sub-station. 

Bradford.— Mains are to be extended at an estimated cost of £619. 


Colchester.—In order to mcet the anticipated demand for elec- 
trical energy and to make provision for stand-by plant the electrical 
engineer (Mr. W. Frisby) recommends the erection of a 325 kw. 
Belliss- Vickers steam dynamo. Two of the existing 60 kw. sets are to 
be discarded. . 

Rhyl.—On Tuesday an inquiry was held into the application of the 
Urban Council for sanction to borrow (among other sums) £3.900 for 
extensions of the electricity undertaking, including the provision of 
a second Diesel oil engine generating set. 

Rochdale.—4At a special meeting of the Corporation last week it 
was decided to apply for sanction to borrow £65,000 for further ex- 
tensions of the electricity and gas works. 

Sheffield.—A new three-phase turbo-alternator was started at the 
Neepsend power house on Monday by the Mayor (Col. G. E. Branson). 

The chairman of the Electric Supply Committee (Ald. C. F. BENNETT) 
said that the Committee believed that electricity was not only the light 
but also the power of thc future, end they fully recognised the respon- 
sibility which rested upon them in connection with that great municipal 
undertaking. Their power station was one of the best equipped, most 
efficient and finest power stations im the United Kingdom. Its present 
capacity was 26.000 kw., and before the end of the year they expected 


it would be ii 
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IM 


similar to, but still larger than, the one started by the Lord Mayor. Tn» 
capital expenditure of the undertaking was £1,130,656, and the cost of 
that station was over £200,000, and hc was proud to tell them that the 
station was designed, erected and all the plant installed by the depart. 
ment’s general manager (Mr. S. E. Fedden) without the slightest assistance 
from any consulting expert. It was difficult to realise that in 1903, only 
10 years ego, the total units sold by the department were under three 
millions, while for last vear they wre nearly 22 millions, an inercace of over 
700 per cent. That efforded some idea of the progress made. The de- 
mand wes rapidly increasing, and this year they anticipated a rise to 
27 millions. He believed the representatives of many of the great mani- 
facturing concerns in Shefficld present would realise, as business men, 
the advantage it was to take electricity from a station like that, instead 
of incurring the expense of machinery of their own, with its cital 
expenditure, its liability to brcskdown end its necessity of being kept 
constantly in rcpair. 

Stretford.—A sub-committee of the Electricity Committee has 
been requested to report on extensions of the electric generating 
plant. 

West Ham.—The borough electrical engineer (Mr. J. W. Beau- 
champ) hopes shortly to be able to complete his report on new over- 
ground sub-stations, but he recommends the erection of one in Tram- 
ways-avenue without delay. 

GENERAL. 

Bristol.—The Corporation have adopted a recommendation of the 
Electrical Committee to increase the salary of the city electrical 
engineer (Mr. H. Faraday Proctor) from £800 to £900 per annum by 
two annual increments of £50. 

The chairman (Ald. Pcarson) said that Mr. Faraday Proctor had been 
with them since the inception of the works. From the start of the original 
works no money had been paid Mr. Faraday Proctor for any technical 
advice as consultant to the whole undertaking. Since thc erection of 
the large works at Avon Bank all buildings had been designed and creeted 
under the direction of the clectrical engineer and his staff. Mr. Feraday 
Proctor had had no increase since 1902, but since then the undertaking 
had increased very greatly. He referred to the increase in the consump- 
tion of electricity and the reduction of the price since that date end the 
salaries paid to officers holding a corresponding position in other cities. 

The resolution was carried, and the following increases were alio 
granted : Mr. F. W. Prosser, sales manager and secretary, from £300 to 
£350 per annum, by two annual increments of £25 ; Mr. R. Parker. station 
forcman, from £156 to £169 per annum; J. Duggan, outside foreman, 
from £156 to £169 per annum. 


Coleraine.—In consequence of the proposal to extend the gas 
works, a public meeting is to be called in order to discuss the possi- 
bility of establishing electricity supply works. 

Dublin.—In a report on the working of the electricity undertaking 
the Electricity Committee states that the net profit for the last finan- 
cial year (£7,767) shows a substantial reduction on the figure for the 
previous year (£11,670), and is also considerably less than the profit 
estimated at the beginning of the year. 

The reduction of profit is due to the great increase in the price of col 
and the effect of the Shop Hours Act. The units sold to private eol. 
sumers increased from 5,325,633 in 1912 to 6,166,784, an increase © 
840,000 units (or over 15 per cent.) ; but the cost of coal increased from 
£11,839 to £17,483. During the 12 months ended Oct. 1 last the early- 
closing shops (those charged at 41d. and 4}d. per unit) showed a substan- 
tial falling off in the units consumed, although a considerable number o 
new consumcrs of that class hed been connected, During the pat 
quarter the increase in new consumers had again brought the total of the 
shop electric lighting accounts up to the standard of 1911-12, but the 
accounts of the older consumers still showed a substantial reduction 
compared with previous years, and the effect on the profits of the under- 
taking was very serious. 

The Corporation are, therefore, recommended not to make any change 
in the charges for current. 

Chiswick.—The poll of the ratepayers on the Bill to enable the 
Council to acquire the local electricity works has resulted in 416 votes 
being cast in favour of the measure and 960 against. 


Edinburgh.—' the Town Clerk and City Chamberlain have sued 
their report on the proposal to increase the contribution to the 
sinking fund from 10 to 15 per cent. 

The report states that the fund has been kept at its maximum, and ab 
May 15 last it amounted to £108,678. The consulting engineer (Sir Alex. 
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Kennedy) advised the Corporation that an edditional power ce 

would be required. within the next few vears, and the Electric Lig hi 
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Committee had in contemplation the erection at Craige x 
ire on the new 


station with the necessery feeders. The capital expenditt M 
station and plant would be approximately £125,000. In the peri í 
during which the works are in progress the ordinary expenditure accoun 
of the undertaking will become liable for interest and contribution? 
towards repayment of debt in respect of that expenditure, and the pin 
mittce desires to be in a position to mect these charges without n 
the present rates for electrical energy. To attain this end the ( 'ommitte 
desire to carry forward for the next year or two any net surpluses © Sul 
might arise on the account, but by the Electric Lighting Order of 18 
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iereased to 36,000 kw. by the addition of another turbo | the Council must appropriate these surpluses during the year m 2d 


n —————ÓÁáÁÉ—— o Rl Cdi ond 


—M 
V aen 
| té n "n 


ie ls o 


ES 


n 


say * defit M 1 


THE ELECTRICIAN, FEBRUARY 13, 1914. 


189 


they are ascertained, to the purposcs mentioned in the Order. In view 
of these provisions it would appear thet thc undertakers, in preparing 
their estimates ycarly, must providc sufficient revenuc to mect all the 
ordinary expenditure for the ycar, including interest and sinking fund 
contributions. . It may be added thet in the 1912 session a Bill framed 
by the Incorporated Municipal Electrical Association was introduced 
into the House of Commons which contained a clause in the following 
terms: “ In addition to the provisions contained in any Act of Parlia- 
ment of Provisional Order relating to the application of the revenuc 
received by eny undertakers in respect of their undertaking, the under- 
takcrs may, if they they think fit, instead of carrying the nct surplus 
of such revenue remaining in eny year, and the annual procceds of their 
rescrve fund whcn amounting to the prescribed limit to the credit of the 
local rete, rpply the whole or any portion thereof to any of the purposes 
of their unccrtaking, including the formation of a fund for working 
cepital, provided that the fund so formed shall not et any time excecd 
t, sum cquivalent to one-half of the gross annual revcnue of the under- 
taking for the timc being." This Bill was not considered by the House 
of Commons, but a clause in similar terms might, if pessed, attein the 
purpo:c which the Committce have in view. 

Harrogate. —On Monday it was reported that the L. G. Board had 
sanctioned the borrowing of £7,639 for the electric light undertaking. 


Liverpool.—]n making his annual financial statement last week 
the chairman of the Finance Committce (Sir Chas. Petrie) said that 
thc principal feature that enabled him to reduce the general rate by 
2d. was thc increased transfer from the tramways account. 

For the year 1913 the amount transferred from the tramways account 
wes £88,929, and thc recommendation for the current year is to transfer 
£100,000. an incrcz:e of £33,071. After a transfer of this amount there 
remains £54,163 to transfer to the reserve, rencwal and depreciation fund, 
end there hed alreedy kcen set cside for sinking fund £60,310 in respect 
of the undertaking for 1913. 

The transfer of £25,000 from the electric supply account was £5,071 less 
than the amount transferred last vcar, although the profit on the working 
of the undcrtaking was slightly larger than it was for 1912, with the result 
thet the transfer to rencwels fund wes £5,880 greeter than the amount 
trensferred to the reserve and renewals fund 12 months ayo. The policy 
of thc Committee hes ell along bccn to husband their resources in a way 
which would secure the stability and financial soundness of the two under- 
tekings, end in pursuance of that policy it had been decmed advisable to 
transfer the smaller sum out of the profits of the electric supply under- 
taking for the year. 

London County Council.—On Tuesday the General Purposes Com- 
mittee reported the resignation of Sir Laurence Gomme, the Clerk of 
the Council. 

After spccches of regret by Mr. Ernest Gray, Mr. Cyril Jackson, Sir 
John Benn and Mr. George Dew, it was resolved to accept the resignation 
es from a date to be arranged hereafter. 

Newport (Fife).—Mr. Napier, of Alloa, is to be called in to report 
on the proposed purchase of the Woriit electricity works by the 


Town Council. 

Presentation.—On Tuesday the staff of all the departments of the 
London Electric Railway & Power House presented Mr. A. H. 
Stanley, managing director of the London Electric Railway Co., &c., 
with a silver cigar box as an expression of their appreciation of his 
good services in obtaining for them inter-change privilege tickets on 
all railways. 

Provisional Orders Revocation.— The Board of Trade have revoked 
the Leadgate Electric Lighting Order (1902). the Stanley (Durham) 
Electric Lighting Order (1902). the South Bank in Normanby Electric 
Lightirg Order (1902). the Eston Electric Lighting Order (1902), and 
the Redcar Electric Lighting Order (1900) as from Jan. 30, 1914. 


Sheffleld.—The Electric Supply Committee recommend that the 
salary of the electrical engineer and general manager (Mr. 5. E. 
Fedden) be increased from £800 to £900 per annum. and subsequently 
by annual increments of £25 to à maximum of £1.000. 

Thc Tramways Committee also recommend thet thc salary of Mr. H. E. 
Yerbury, chícf electrical engineer of thc tramways department, be 
increased from £500 to £550 per annum, es from July 22, 1913, with 
further increases of £25 per annum to a maximum of £600. 

On Wednesday the Corporation decided to grant the increase of £100 
per annum, but the question of four further increases of £25 per vear until 
the £1,000 is reached was deferred until after the report of the Special 
Committee has been received. 

Wakefield.—The Corporation have applied to the L.G. Board for 
sanction to borrow £4,000 for the electricity undertaking. 


LIGHTING NOTES. 


Plymouth.—On Monday the Council considered the recommenda- 
tion of the Electricity and Street Lighting Committee to light the 
Embankment by electric lamps placed 100 yds. apart, and that £437 
be included in the estimates on street lighting account for the next 
year. It was, however, decided to refer the matter back for 
alternative estimates showing the relative cost of electricity 
and gas. 


Torpoint.—The Council have decided to take a poll of the rate- 
payers on the electric lighting question. 


Trowbridge.— The parish church is to te wired for the electric light. 


POWER AND HEATING NOTES. 


Electrically-welded Chains.—At a public dinner at Rowley Regis 
last week Councillor B. Millward, who proposed the trade of the dis- 
trict, stated that there had recently come into the district to some 
extent the manufacture of electrically-welded chain. 

That was & serious business to the hand-made chain workers, and 
whether they liked it or not, it was to replace a certain amount of labour. 
He, however, predicted that the bigger classes of chain would never 
suffer from that competition, electric welding only being possible for 
qz in. or din. chain at the outside. 

Norwich.— Electrically-driven air-compressing plant is being 
erected at the sewage works under the supervision of Mr. Arthur E. 
Collins, the city engineer. A 65H.P. electric motor is directly 
coupled to the air-compressor, and no gearing or belts are used for 
the transmission of the power. It is anticipated that the plant will 
be in operation within a month. | | 

Wimbledon.—The charge for electric current for power, heating 
and cooking in the Maldens and Coombe district has been reduced 
from 2d. to ld. per unit as from Dec. 31. | 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Aberdeen.—The Tramways Committec recommend the Council to 
purchase the King-street barracks and to adapt them for a tramcar 
depot. a 

The manager (Mr. R. S. Pilcher) suggests that the whole of the offices 
should bc transferred to King-street. The estimated cost of the first 
portion of the scheme is £11,782; of the second portion of the scheme 
(which provides for future requirements) £6,580, and the third section 
(providing for workshops) £7,625. 

Burnley.—For the accommodation of new rolling stock the Tram- 
ways Committee recommend certain alterations at the depot at a 


cost of £3,100. ( 

Glasgow.—The Corporation have decided that the allowance to be 
made for depreciation in the tramway accounts for the year ending 
May 31 next are to be on lines similar to last year. 

Leeds.— The Corporation have rescinded a resolution directing the 
Tramway and Electricity Committee to obtain tenders for alterations 
to the Market Hall premises for the tramway department, and it has 
been decided to have plans prepared for building general offices for 
the department at the corner of Swinegate and Bridge End. > -- 

Sheffield.—In consequence of a report by the tramways manager 
(Mr. A. R. Fearnley) on the best means of arranging for a through 
penny fare for workmen to and from their work in any part of the 
city, the Tramways Committec again recommend the City Council 
not to alter the existing fares. The Committee have decided to 
equip six cars with top deck passenger meters (for registering the 
passengers leaving the front of the car) at a cost of £6 per car. 


RAIL-LESS, &c. 


Bradford.—The Tramways Committee have decided to proceed, 
as soon as practicable, with the equipment of the following thrce 
routes for the running of trolley vehicles :— is 

(1) Bankfoot to Dudley Hill. via Rooley-lane, and Laisterdyke to 
Bolton Junction, via Killinghall-road. Dudley Hill-road and Idle-road ; 
(2) Bolton Woods, via Canal.road, to City boundary at Shipley, in- 
cluding loop via Stanley-road and Livingstone-road ; (3) All Saints-road 
to Bolton-road, via Horton Grange-road, Carlisle-road, Marlborough- road 


and Queen's-road. 


Hove.—The Council are recommended to agree to the Cedes. 


Electric Traction (Ltd.) erecting a trial installation of their system 
of trolley omnibuses in Goldstone-villas, George-street, and part of 


Church-road. l 
Nelson.--The Corporation have decided to establish a system of 


trackless cars in the higher parts of the borough at an estimated cost 


of £6.678, including equipment at £1.200 per mile and £1,500 for 
extension of existing tramshed. i 


TELEGRAPH AND TELEPHONE NOTES. 


Radiotelegraph Note.—The Argentina Government own a radio- 
telegraphic station at Cape Virgenes, and this was destroyed by fire 


early in the new year. 


"- AA mas Eo 


— — A o —— — — e 


190. THE ELECTRICIAN, FEBRUARY 13, 1914. 
of about £38.300. Power is to he supplied to certain townships in 
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Australasia.— The « Australian Mining Standard " says Coleraine 
(Victoria) is now lighted by electricity in place of kerosene. 

Christchurch (N.Z.) Council are now inviting applications for £100,000 
$} per cent. debentures. The loan is issued to raise fund: for CX PENSES 
cannected with the distribution of clectric power, to be supplied by the 
Government's Lake ( ‘oleridye works. 

Preparations for the Newport power house of the Melbourne suburban 
electric railways scheme are progressing, but the steelwork for the building 
will not arrive until May, and the machincry is expected shortly after. 
wards. Mr. Merz is preparing plans for the sub-stations, three of which 
will be required in working order before the first line (from Broad- 
meadows, through Melbourne, to Sandringham) can be operated. The 
building of motor coaches will not be commenced for some time. Alto. 
gether 190 sliding door motor coaches will be built, while about 170 
swing door cars, now in use, are to be converted into motor coaches, and 
it is believed that 75 of these and the same number of trailers will be ready 
by July. There is discontent amongst the labourers in the power house 
works, regarding working hours, rate of payment, &c. 

The award issued for the electrical employés in the New South Wales 
railway and tramway services provides for considerable Increases in 
Wages, and a 48-hour week, with overtime at the rate of time and a half. 
The wages are: Fitters and battery mechanics, 12s, per day ; armature 
winders, 10s. and bonus; testers, 12s. 6d. + power signalmen, 1s. Gd. ; 
mechanics, 11s. ; arc lamp trimmers, 9s. 6d. > raldwav electricians 
£3. 10s. per week for the first year, thercafter £4 ; power-house men, l4s. 
15s. and per day ; switchboard, alternating current, 9s, per dav; dynamo 
attendants, 10s. 6d. ; and battery men, 8s, 6d. 

Steps are being taken by the Postmaster-General's department to 
obtain a supply of telephone mouthpieces of the Falkiner- Boll t pe, fitted 
with a disinfecting attachment. 

The erection at Hora Hora (New Zealand) of the plant connected with 
the Waihi Gold Mining ('0.’s hydro-electric scheme has now been com- 
pleted, as well as the transmission line and plant at Waikino, Electrical 
energy is transmitted about 50 miles by copper cables to Waikino and 
Waihi. Electric power will be utilised at Waikino for driving all the 
the machinery now driven by steam and gas. em bracing the whole of the 
crushing and treatment plants and tube mills. At the mine the power 
will be used for the pumping, winding and air-com pressor plants. The 
voltage of the generators is 9,000, and the current is stepped up to 50,000 
volts for transmission, and reduced at. Waikino to 11,000 volts; Of this 
quantity a portion will be transmitted to the mine at 11.000 volts, and 


the other portion will be further reduced to 515 volts, for use at the 
Waikino mill. 


Cánada.— Electrie Power for Ontario Farmers,— Among recent 
visitors to London was Hon. Adam Beck. chairman of the Ontario 
Hydro. Electric Commission. 1t has always been diflicult to obtain 
the farm labour necded in the province. Much of the difficulty has 
been overcome by the supply of electric power to the rural districts, 
Milking. grinding grain, threshing, timber sawing and other work is 
now done by electric power. Mr. Beeks latest proposal is the con- 
struction of some 500 miles of electric: railw ays to connect: large 
centres with rural districts, l 


FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate ”? 
Government has approved the statutes of the 
Industrias Eléctricas, the Com pania de Elé 
the Compañia de Alumbrado Eléctrico de 
Territory), 

On Dec. 22 Bucnos Avres Municipality issued a decree revulating the 
laying of electric cables, pipes, &c., within the citv. The opening up of 
the streets is only to be carricd on at night. l j 

The Minister of the Interior has issue 
A. Demaria to establish a public tele phone 
San Ignacio, Apostoles, Concepcion e 
slon is for 30 vears. 


t Tucuman Paper states that the impressa de Luz v Fuerza Eléctrica 
de Norte has resolved to sell its undertaking to the Hydro. Electric Co, 
The former company has been induced to take this step by the competi- 
m that has been taking place sice the H vdro- Electric commenced work. 
The Hydro- Elec trie WA Foo nt sounired hy capitalists intere tid in the 
Afyentine Railway Co, | 
oe Municipality of Curuzi-Cuatia (Province of Corrientes) took over 
: oe e ne service on Dec. 24. ‘The new Usina was constructed 
v the Anglo. Argentine General Electyje Co za C 

à i T ; tton of Plaza Congreso . 
RE ! greso, Buenos 


, The tender of the Cordoba Livht & Power Co, for the supply of clectric 
light in the Sermiento Park has been accepted, x 

Japan.— H.M. Commercial Attaché at Yokohama (Mr. E. F. Crowe 
CMG.) reports that a power company isin course of formation. with 
a capital of about £51,000 to erect a hvdro-clectric power station to 
develop 2.600 n.p, in the Fukushima Prefectoe, at "TEN anated cost 
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d a decree authorising Senor 
service in Posadas, "anta Ana. 
nd adjoining towns, The conces. 


the district and an agreement has been signed for the supply of power 
to a cement company. 


New York Trade Exhibitions.—The U.S.A. Consulate in London 
state that a series of quarterly trade exhibitions is being organised by 
the Merchants’ and Manufacturers’ Exchange of New York. 

These exhibitions will give foreign. manufacturers an opportunity of 
showing samples. Each exhibition. will last three months, The tir-t 
opened on Monday, and is devoted to furniture, lighting fixtures and 
other articles contributing to the artistic furnishing of a home. 

No direct sales will be permitted, prospective buyers being referre] to 
the exhibitor, Space is charged for at 5d. per square foot per month, or 
(alternatively) provided free, the management receiving a commission on 
the sales, 

Any articles consigned to the Merchants’ and Manufacturers’ Exch nee 
for display at these exhibitions will be admitted under bond, duty being 
leviable at the close of the exhibition on any articles sold or retained for 
use in the United States, 

Further information from the Merchants" and Manufacturers’ Es. 
change, Lexington-avenue, New York. 

Portuguese West Africa.—The British Consul at Loanda (Mr. H. 
Hall) states that the concession for electric lighting at that place has 
heen granted to a Portuguese firm which is in touch with German 
houses, 

Russia,—The ** Journal of the Chamber of Commerce " says the 
Russian electro-technical industry has not yet attained any great 
development. Beside thc large foreign firms which have branch 


small importance engaged in the manufacture of electrical machinery 
and instruments, B 
Cerbon and metal filament lamps are manufactured in smell quantiti- 
and imported in considerable quantities, Germeny and Austria being the 
principal su pplicrs. Great Britain and France are far behind. Bohemia 
su pplies glass globes and all ery: tel erticles for lighting. Carbons am 
manufactured at Lublin and at Moscow, and the Russian industry Is 
quite prepared to provide for the country's requirements in this TTCETIONE 
Carbons are menufacturcd by a svndicate uneer the title of the Unite 
Cable Manufacturers. of St. Petersburg (Ltd.) A manufactory i. 
Warsaw su pplies insulating tubes. Electro-technicel porcelain anl 
insulating material in rubber and gutta-percha are manufacturcd In 
Russia by a certain number of firms which have a mono poly of this trede. 
Germany and Italy send electric fans: France, Germany and Swedcn 
supply contact buttons, fusible alloys and other accessories for electric 
installations, Dynamos. motors, transformers and meters are imported 
from Germany, Switzerland and Great Britain. Manufacturers should 
get into touch with well-established wholesale tirms. and it is necessary 
to send travellers and to abandon the principle of delivering goods anh 
for payment in advance, a svatem unknown in this trade in Russia. 
Scandinavian Trade Openings. 4A report in the '* Chamber E 
Commerce Journal? says there is a growing field. for the sale o 
clectric lifts in Denmark. Norway and Sweden. ! 
The ty pe likely to find the largest sale is automatically operated 9 
has a capa itv of three or four persons, Those in use usually have inside 
the car on the right push buttons ma rked to correspond with the ninis 
floors, aud on the outside of the gate on cach toor are operating e 
having one button, the pressing of which brings the lift to the d is 
toor Either #lternatinu or direct current is wed for power total 
and the velteseds either 110 or 220 volts, 
Uruguay. —The “ Review of the River Plate“ says the State 
Electric Power Board has ordered the establishment of electric light- 
ing services at Villa Colon. La Paz and Las Piedras. nee os 
Vacuum Cleaners, — Amongst the extensive range of buildings 
erected at. Balboa, on the Panama Canal, is one devoted ade 
to the administration offices, and a tender has recently been accepte 
at $1,860 from the American Rotary Valve Co. for the supply 
vacuum cleaning system, comprising six cleaning machines. ee 
equipped with 20 H.P, motors, 230 volt, 3- phase, 25 cycle, a.c. t rd 
six l? in. carpet renovators, six 18 in. bare floor renovators. six des 
and shelf renovators, six wall brushes, six Į in. auto-valve apo 
36 bronze flush valves, and 450 ft. 15 in. wire-lined vacuum hose. Ev 
exposed parts of the cleaners are to be treated with an anti-corrosive 
preparation. The equipment of harge buildings with clectrie ed 
cleaning apparatus is becoming a feature of modern life in the Unit 


States, 
MISCELLANEOUS NOTES. 


Dinner.— On the invitation of the directors, about 270 of js 
employés of Mexsrs. Laurence, Scott & Co. (Ltd.). including all W ‘ 
had been in the service of the company for 10 years and upwards. qe 
on the 3rd inst, in celebration of the t wenty-fifth aniversary els 
inaugural dinner, which marked the success of the firm at the be 
toric Newcastle Exhibition in 18NS. xi 

Of the 40 who were at the first function in 1889 about è e on 
fuests on the present occesion, ane could claim a practically v nd 
Iecovd of attendances at the annual dinner in intervening i jill. 
chairman of the company (Mr, Reg. Laurence) wes absent owing t 


establishments in Russia there are only a few Russian concerns of 
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ness, and the chair was taken by Mr. W. H. Scott, supported by his 
co-directors, Mr. Cecil Wilson and Mr. S. Cozens-Herdy. In the spe^ches 
in connection with a short toast list, reference was made to the cordial 
relations between the dicectorate and the employés. Qut of the 80 hands 
employed in the carly days of the business, prior to the building of the 
present wozks, move than half were still in the employ of the company, 
end consi'erebly over half of the totel number employed. 10 years ago 
we" co bat the dinner, 

Mr. Scott gave en interesting historical sketeh of the growth of the 
business, which now employs over 70) bends, He was proud of the fact 
that the stall hod been tretncd almost entirely at the works, and, as had 
been the case throughout the history of the company, was composed, 
without exception, of British subjects. - 

The arrengements for the dinner end the subsequent musical entertain- 
ment were in the hands of a committee of the men, who succeeded in pro- 
viding a most enjoyable evening, 

* Dynamicables.'— We are asked to announce that the next 
Dynamicables Dinner will be held at the Trocadero Restaurant, 
London. W., on Wednesday. February 18th, when Mr. T. Peterson 
will take the chair. 


Interference with Electric Mining Plant.—.t Rotherham on Mon- 
day a young engine driver named M. Willey was fined 205. and costs 
for having rendered useless an electric switeh box at the Barley Hole 
Pit of Messrs. Newton, Chambers & Co. on Jan, 9. 

Mr. Gicrauo (who prosecuted) said defciulant was badly burned about 
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the face and hands. Defendant took an 80-volt lamp. and by means of 
a piece of insulated wire attached it to a switch on a 480-volt conductor 
which supplied six lamps in series. The result was that the lamp ex- 
ploded and the switch was practically destroyed. Defendant was in- 
jured. and told a deputy an electric wire had fused and burnt him. Later, 
he said he had played the fool, and he deserved all he got. If the wiro 
defendant had used hed not been insulated he would have (it was stated) 
been killed, 

Lundberg Switching Competitions.—1n November last we published 
a long list of certificate and prize winners in the competition of last 
summer. 

This list did not include all the overseas competitors, as a longer time 
had to be allowed for their papers to reach home. We are informed that 
the complete list of those who have passed is now as follows: W. J. 
Harris (Royal Engincers’ Office, Colombo) and H. Keith (Punta Arenas, 
Chile), advanced ; W. Jude (Antwerp) and Drummond Hunter (Welling- 
ton, N.Z.), intermediate; R. Drilhon (Pau, France), H. H. Morgan 
(Bermuda) and Ardeshir Kaikobai Modi (Bombay), preliminary. | 

Smoking Concert.— The staff and foremen of the Edison & Swan 
United Electric. Light Co. Ponders End, Middlesex. gave their 
third and last smoking concert of the season on the 6th inst., in their 
works cafe, Ponder's End. There, was the usual good attendance of 
nearly 100 members, Mr. E. P. Rarfeld presided, supported by Mr. 
J. E. Cooper. chief accountant. Mr. W. Davis. instrument foreman | 


made his usual popular and humorous speech. 


Il 
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Turbo-Alternator, Condensing Plant, Boiler, &c. 

The Urban District Council of BEXLEY invite tenders from 
manufacturers for the supply and erection of a 500 kw. Turho- 
Alternator with Exciter, Condensing Plant and Pipework, Water- 
Tube Boilers and Superheater with Mechanical Stoker. Copics 
of general conditions, specifications and drawings may be ob- 
tained from the electrical engineer and tramways manager, Mr. 
H. P. Stokes, A.M.L E. Iz, and tenders, addressed to the clerk, 
Mr. Thos. G. Baynes, Council Offices, Broadway, Bexhill Heath, 
must be received by noon of Feb. 25. See also an advertisement. 


Electric Conduit and Fittings. 


The Comaissroners oF H.M. Works, &¢.. invite tenders for 
the supply of Electric Conduit and Fittings during three years 
from May 1, 1914. Forms of tender, conditions of contract, &e., 
from the Storekeeper, 12, Lambeth Palace rd, London, N.E., aud 
tenders must be delivered before 11 asm. Feb. 27 to the Secretary, 
H.M. Office of Works, &c., Storey's Gate, London, N.W. See 
also an adrertisement, 


Oil Engines and Generators. | 
AYLESBURY Urban District Council invite tenders for the 
supply. delivery and erection of two 100 kw. Diesel Oil Engine 

d.c. Generating Sets, with Static Balancers, Battery. Boosters 
and Accessories, — Specification and forms of tender may be 
obtained from the consulting engineers, Messrs. Kincaid, Walles, 
Manville & Dawson, St. Stephen's House, Victoria Embankment, 
Westminster, SSW. Tenders must be forwarded to the Clerk to 
the Council, Mr. Perey A. Wright, by noon of March 7. See alo 


an advertisement, 


Hydro-electric Plant. 
Tenders are invited by the DOMINION PORTLAND CEMENT Co, 


(Lrp.). N.Z.. for the supply of Hydraulic Equipment. including 
Turbines (1.500 p.P. each), Governors, Penstocks, Valves, &c.. 
and Generators (1.000 kw. each). Exciters. Automatic Regula- 
' tors. &e. Specifications and drawings may be obtained at the 
office of Messrs. Walker. MacEwen & Co.. 7. Prince’s-street. 
Westminster. S.W.. and tenders will be received by the consulting 
engineer, Mr. S. Train Crooks, M.L E.E., 14 and 15. Palmerston- 
buildings, Auckland. New Zealand. until 3 p.m. March 26. 
See also an advertisement, 
High-tension Cables, &c. | 
Tenders are invited (by noon March 7) by the Agent-General 
on behalf of the Government of Western Australia for High- 


+o tension Cables, Telephone Cable and Accessories in connection 


with an electric power station and sub-stations at PERTH. Npeci- 
fications and form of tender may be obtained from the Agent- 
General. 15, Victoria-street, Westminster, S.W.. and further 
information may be obtained from the consulting engineers 
(Messrs. Merz & MeLellan), 32, Victoria-street, SW. See also 
an elvertisenent, 


Railway Stores. 
The GREAT CENTRAL RaiLwav Co. are prepared to receive 


tenders for the supply during the six months ending Oct. 31, 
1914. or during the 12 months ending April 30, 1915, of various 
Stores, and Materials, including Telegraph Materials, Electric 
Light Wires and Cables, Globes and Shades, Carbons. Casing, 
Accessories and Lamps; Asbestos Packing. Sheets and Boiler 
Covering. Brass Sheets and Fittings, Colours and Mixed Paints, 
Drysaltery, Fog Signals, Glass, Hardware, Oil.! Screws, Signal 
Materials, &c. Samples and patterns may be seen between 
Keb, 23 and March 2 inclusive in the public ball of the Conser- 
vative Club, Gorton-lane, Gorton, Manchester. and specifica- 
tions and forms of tender may be obtained from Mr. Walter 
Williams. stores superintendent, Gorton. Tenders to the recre- 
tary, Mr. Oliver 5. Holt. Marylebone Station, London, N.W., 
by 10 a.m. Tuesday, March 3. Further particulars arc given in 
an advertisement, 
Electrical and General Stores. 

ILrorp Urban District Council invite tenders for the supply of 
stores for their electricity works during the year ending March 
ol. T915, including Are Lamp Carbeons, Cables, Coal. boure 
Service Fuse Poycs, Bneandescent Lamps (Metal Filament), 
Joint Poes, Main Switekes and Meters. Specifications, 
conditions and fags cf tender from the chief engineer, Mr. 
Arthur H. Shaw, M.LE.E., Electricity Works. Ley-strect, 
Ilford. and tenders to the Clerk of the Council, Mr. Adam 
Partington, Town Hall. Ilford, by noon Tuesday, Feb, 24. 
See also an adrertisement, 

Harirax Corporation want tenders by Feb. 16 for 12 months’. 
supply of Stores and Materials to the electrtricity department, 
including Lighting Fittings and Electrical Accessories (Lamps, 
Switches, Tapes, &c..) V.R. Cables and Phosphor-bronze Tele- 
phone wire, E.H.T. 6.000 volt Cable, L.T. Lead Covered and 
Armoured Cables, A.C. and D.C. Meters, Tubes, Oils, &c. Forms 
of tender from the Electricity Offices, Foundry-street, Halifax. 

Telegraph and Telephone Material. 

Tenders are invited by the COMMONWEALTH OF AUSTRALLA for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms. specifications, &¢., from the Commonwealth 
Offices, 72, Victoria-strect, London, S.W. The places where 
goods are to be delivered and the dates for receipt of tenders are given 
in an advertisement. 

Sub-station Machinery and Switchgear. 

COPENHAGEN Municipality invite tenders for the delivery of 
Three Motor-generators or Converters, each 300 kw.. with all 
appertaining A.C. and D.C. Switchgear. Specification and 
conditions of contract may be had on application to Elektiisl 
"tation," Gothersgade 30, Copenhagen K. Tenders to "^ Dirch- 
tören for Belysningsvaesnet " Vognmagergade 8. Copenhagen K.. 
bv noon Feb. 21, 1914. See also an advertisement, 
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Electrical and General Stores. 


LEEDS Corporation invite tenders for the supply of the whole 
or any portion of the Steam Coal (small slack, smudge or similar 
material) required for the electric lighting department during 
the ycar ending April 30, 1915; and also for the Goods required 
for the department during the year ending March 31. 1915. 
including Iron and Steel Bars, Angles, Plates, &c., Castings of 
Gunmetal, Copper. Steel and Iron, Bolts, Nuts, Tubes, Copper 

Bars. Strips, Plates, Wire, Tools, Oils, &c., I.R. Covered Cables, 
Jointing and Insulating Materials, Electric Lamps, &c. Schedules, 
conditions of contract and form of tender from the manager, Mr. 
C. Nelson Hefford, 1, Whitehall-road, Leeds. Tenders to thc 
Town Clerk, Sir Robert E. Fox, by noon Feb. 21. 

Portsmouth Tramways Committee require tenders by 16 
a.m. Feb. 17 for one year’s supply of Tyres, Car Repair Stores, 
Insulating Materials, Lamps and Motor Windings, Overhead 
Materials, Feeder Cable, Brake Blocks, Oils, &c. Specifications 
from the Engincer, Fratton-grove, Portsmouth. 

BErraAsT Tramways and Electricitv Committee invite tenders 
for 12 months’ supply (commencing April 1, 1914) of various 
Materials, including Lubrication and Gauge Glasses, Oils, Tools. 
Incandescent Lamps, Asbestos Goods, Solder, Trolley Wire and 
Overhead Line Material, Galvanised Wires, v. b. Insulated Cable, 
Refined Trinidad Bitumen, Bitite Strip Prepared Tape amd 
Rubber Tape fer Joints, Joint Boxes Compound, Fuse Wires. 
Wood and Stoneware 'Troughing. c.i. Street Box Frames, and 
Covers, Glazed Stoneware, Conduits, c. and w.i. Pipes. Lighting, 
Feeder and Section Pillars, Are Lamp Carhons. Electricity 
Meters, m.d. Indicators, Automatic Time-switches, House 
Service Cutouts, &c. Forms of tender and further particulars 
may be obtained from the city electrical engineer, Mr. T. W. 
Bloxam, and tenders must be lodged with the town clerk, Mr. 
R. Meyer, City Hall, Belfast. by 10 a.m. Monday, Feb. 23. 

Hatirax Corporation also require tenders by Feb. 16 for 12 
months’ supply of Lighting Fittings, Insulating Materials, V.R. 
Cable, Copper and Phosphor-bronze and Steel Wires, Trolley 
and Overhead Line Material. &c., for the tramways department. 
Forms of tender from the Tramways Engineer. 

CROYDON Corporation want tenders by noon Feb. 16 for 12 
months’ supply of House Fuse Cut-outs, Meters. Lamp-posts 
and Bracket Arms, Plug Fuses, Feeder Pillars, &c. Specifications 
from the Manager, Electricity Works. 

Hornsey Council require tenders by 4 pin. Feb. 23 for 
Mcters, Cables, Cable Stores, &c. Forms of tender from the 
Borough Electrical Engineer. 

The Managers of PorLAR and STEPNEY Sick Asylum District 
require tenders by 10 a.in., March 5, for 12 months Electrical 
supplies, Ironmongery, &c. Forms of tender, &c., from the 
Clerk, Devon s-road, Bow, London, E. 

WaLTHAMSTOW Council require tenders by 5 p.m. Feb. 25 
for 12 months’ supply of Cables, Jointing Material, Electrical 
Fittings. Carbons, Meters. Lamps, Castings, Car Accessories, 
Paints, &c.. for the electricity and tramways departments, 
Particulars from the Electrical and Tramways Engineer. 

SALFORD Corporation require tenders by March 4 for Stores. 
&c., for their electricity department, including Cables and 
Accessories, Bitumen, Conduits, Meters, Transformers, Carbon 
and Metal Filament Lamps, Carbons, Motors and Starters, 
Engine Room Stores. &c. Specifications from the Engineer, 
Electricity Works, Pendleton. 

Futuam (London) Council require tenders by 4 p.m. Feb. 18 
for 12 months’ supply of Electrical Stores. Castings, &c. 
of tender, &c., may be obtained at the Town Hall. 

Tenders are required by first post March 11 for one year's 
supply of Electrical Goods to the Cheshire County Asylum, 
Parkside, MACCLESFIELD. Samples may ke scen at the asylum 
on Feb, 19 and 20... Particulars from the Clerk. | 

NEWPORT ( Mon.) Guardians require tenders by March 3 for 
supplv of Electric Light Fittings, “ngineers’ Stores, Iron- 
mongery. Oils. &e. Forms of tender from the Clerk, Queen's- 
hill. Newport, Mon. 

Bon ee require tenders by noon March 7 for 
= s supply of General Stores for the clectricity and tram- 
ways departments. Forms of tender from Mr. T. Medcalf 
Electricity Works, Swindon. 
T5 nipple see Co requin tenders by 10 SN Feb. 24 

DER : Steel Girder Tramrails and Fishplates. Specitica. 
tion from the Engineer, Manor House, Shipley. 
onc RR tenders by 9 a.m, Feb. 18 for 12 
vd P E M ires and Cables. 
le ae NAA i d Ont s. Troughing. &e. Forms of 
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Electrical and General Stores. 

EDMONTON Guardians want tenders by 9 a.m. Feb. 25 for 
supply of Electric Lamps, Ironmongery. &c. Forms of tender 
&c., from the Clerk. White Hart-lane, Tottenham. 

STOCKTON Electricity Committee require tenders by Feb. 18 
for 12 months’ supply of Various Stores. Forms of tender from 
the Electrical Engincer. 

Botton Electricity Committee want tenders by noon Feb. 26 
for 12 months’ supply of Meters, Motors and Starters, Trans- 
formers, Joint and Service Fuse Boxes, Oils, &c. Specifications 
from the Borough Electrical Engineer. 


Switchgear. 

The Council of the Metropolitan Borough of SHorepitcn 
are prepared to receive tenders for the supply of extra high. 
tension and low-tension Switchgear. General conditions. 
specification, &c.. may be obtained from the borough electrical 
engineer (Mr. C. Newton Russell), and tenders to the Town Clerk, 
Town Hall, Old strect,*Shoreditch, N., by noon March 3. 


Arc Lamp Carbons. 

Sr. Pancras (London) Borough Council invite tenders for 
the supply of Arc Lamp Carbons. Copies of specification, 
conditions of contract, &c., from the electricity department 
offices, 57, Pratt-street, Camden Town, N.W. Tenders to the 
town clerk, Mr. C. H. F. Barrett, by noon March 2. 
The Pedwas Navigation Colliery (Ltd.), BEpwas (Mon.). require 
tenders by March 5 for 12 months’ supply of Electrical Goods, 
Castings, lron and Steel, Ironmongery, Rubber, Paints, Oils. 
&c. Forms of tender from the Secretary. | 


Wiring, Overhead Line and Power Station Plant. 5 
GATESHEAD Guardians want tenders by Feb. 20 for wiring 
cottage homes at Shotley Bridge (about 400 lights) and for 
Overhead Line and Sundry Plant in the power station. Specifi 
cation from Messrs. Tennant & Barrs, Cathedral-buildings. 
Dean-street, Newcastle-on-Tyne. 


Meters and Fuse Boxes. "E 

BIRKENHEAD Corporation require tenders by 9 a.m. Feb. 24 

for supply of C.C. Electricity Meters (Ordinary and Prepayment) 

and House Service Fuse Boxes. Specifications, &c., from the 
Borough Electrical Engineer. 


Switchboard. | 
SALFORD Corporation want tenders by noon March 4 for Main 
Traction Switchboard. Specification, &c., from the Borough 
Electrical Enginecr. 
Newport (Mon.) Electricity and Tramways Committee 5 
want tenders by first post Feb. 16 for one years supply 9 
Cables, Conduit, Lamps, Carbons, Car Fittings, Overhead p 
Fittings, Electrical Supplies, &c. Form of tender from the 
General Manager, Electricity and Tramways Department. 


Tramway Stores. V 
The Tramways Committee of MANCHESTER Corporation invite 
tenders for the supply of Stores and Materials, including Motor 
and Controller. Parts. Resistances, Commutator Segments, 
Armature and Field Coils, Trolley Poles, Lightning Arrester* 
Lamps, Car Switches, Bells, Cells, &c , Telephone and bye 
Instruments, Insulation Material, Carbon Brushes and Aro 
Lamp Carbons, Overhead. Material, Trolley Bases, D i 
Peacock Brakes, Lifeguards, Cable, Copper, Lubricants, ndi 
and Sundry Rubber Goods, &c., Workshop and Permanent "4. 
Tools &c., Schedules may be obtained from the general mani- 
ger, Mr. J. M. McElroy, and tenders to the Chairman, Tramway’ 
Committee, 55, Piccadilly, Manchester, by 10 a.m., Feb. AE b 
LEEDS Tramways Committee require tenders by 10 a.m. du 
16 for one year's supply of materials, including Electrical pu 
dries, Bolts, Nuts, &c., Iron and Steel. Castings, Oils, Paints, “™ 
Forms of tender, &c., from the General Managet, of the Trams p 
BOURNEMOUTH Tramways Committee want tenders dd 
Feb. 19 for 12 months? supply of Castings. Ironmongery: 9 
Specifications from the General Manager. y, 93 for 
BoLTon Tramways Committee require tenders by Feb. In: 
one year's supply of Overhead Material, Lighting nu 
sulating Materials, Trolley Pole Sundries, Varnish, Castings. &¢ 
Specifications from the General Manager. -— 
SALFORD Corporation want tenders by Feb. 23 for two ju 
supply of various Tramway Stores. Particulars from 
General Manager, 32, Blackfriars-street, Salford. 


Cooling Towers, &c. ders by 
IsriNGTON (London) Lighting Committee require tende cork. 

noon Feb. 25 for Natural Draught Cooling Tower and d aie 
Npecification, &c., from the Electrical Engineer, 50, Eden-gP?*^ 
Holloway, N nr 


z a EE O r ————— —— 


— 


Y jim hs 
S hm 
tenham, 

» tende hT 


Y 
, 
M Ts of tee 
2 


EN hy Lat i 
atid Sis. 


a tr, Neer 
i 


he ss 
pie ctp 
DE 3 
elu. 
toti 
oon Map 


THE ELECTRICIAN, FEBRUARY 13, 1914. 793. 


mE Tn, 


Tram Rails. 
BrapForp Corporation want tenders by Feb. 21 for supply of 


Steel Girder Tram Rails. Specifications from the City Engineer. 


Wiring and Fittings. 
LONDON County Council require tenders by Il a.m. Feb. 17 


jor Electrical Installation at County Secondary School, Hilly 
Fields, Brockley (223 wiring points). Specification, &c., from 
the Chief Engineer, Spring Gardens, S.W. 

Harrrax Education Committee require tenders by noon 
Feb. 16 for Electric Lighting at West House. Specifications, 
&c., from the Education Offices, 22, Union-street, Halifax. 

TOTTENHAM Urkan Council want tenders by noon March 3 
for electric lighting of the Central Library. Specification, &c., 

. from the Engineer, Council- buildings, The Green, Tottenham. 
Meters. 
The Gas and Water Committee of RHonppa Urban District 

Council invite tenders for the supply of Consumers’ Electric 

Supply Meters. Specification, with terms and conditions and 

form of tender, may ke inspected at the offices of the consulting 

engineers, Messrs. Robert Hammond & Sons, 64, Victoria- 

street, Westminster, S.W. Tenders to the Clerk, Public Offices, 

Pentre, Rhondda by noon Feb. 17. , 
Cooling Towers and Induced Draught Plant. _ 

BRApFORD Corporation invite tenders for the supply and 
erection of Natural Draught Chminey-type Cooling Towers and 
Induced Draught Plant. Copies of specifications, &c., from 
the city electrical engineer and manager (Mr. T. Roles), and 
tenders to the town clerk (Mr. Fredk. Stevens) by 10 a.m. Feb. 19. 


Coal Bunkers. 
Tenders are wanted by noon Feb. 16 for supply and erection 


of Steel Framework for Coal Bunkers for WOLVERHAMPTON ` 


electricitydepartment. Specifications from the Chief Engineer. 


Elcctricity Supply. 
The MaGHERAFELT Markets Trustees invite applications (by 


Feb. 20) from firms prepared to undertake to put down plant 
for lighting the town. 
Cable, Meters, Fuses, &c. 

ABERDARE Urban Council require tenders by March 2 for 
Service Cable, d.c. and a.c. Meters. Joint Boxes and Compound 
House Service Fuses and Meter Boards. Specifications from 
the General Manager, Electricity Works, Aberdare. 

Transformer, Switchboard, &c. 

ABERDARE Urban Council require tenders by noon Feb. 28 
for supply, &c., of Transformer, h. and Lt. Switchgear and 
Instruments, Cables and Feeder Pillar. Form of tender from 
the Clerk to the Council. 

Meters, Lamps, Insulators, &c. 

BATTERSEA (London) Council require tenders by noon 
March 3 for 12 months’ supply of Meters. Joint Boxes, Carbon 
and Metal Filament Lamps, Troughing, Insulators,  &c. 
Forms of tender from the Borough Electrical Engineer. 

Turbine Alternator, Switchboard Extension, &c. 

BuRTON-ON-TRENT Corporation require tenders by noon 
March 14 for one 1,250 kw. Three-phase Turbine Alternator 
and Condenser, Pipework, Valves and Accessories, and extensions 
to h.t. Switchboard. Specifications, &c., from the Borough 

. Electrical and Tramways Engineer. 
Electric. Cranes. 

Tenders will Le opened on March 28 at the offices of the Junta 
de Obras del Puerto. Gizon MusEr, Spain. for the installation 
of three Electric Portal 3-ton Cranes, one Slide-rail 8-ton Crane. 
à Revolving Platform for the latter, and the Electric Power, to 
work all four cranes; and for the construction of a Railway 
Track for the transport of the four cranes. A deposit of about 
£540 will be needed in the case of the cranes and of about £77 in 
the eise of the railway. The estimated cost of the cranes and 
the railway respectively is £1,0€0 and £1,545. The first com- 
petition will ke for products of Spanish manufacture only, but 
a second competition may Le held in which foreign products 
Ir ay ke accepted. 

SvpNEY (N.S.W.) Harbour Trust require tenders by 2 p.m. 
March 2 for supply and erection of three Electric Travelling 
Cranes. Forms of tender from the Harbour Trust Office, Cir- 
cular Quay, Sydney. 

Are Lamp Globes. | 

Tenders are invited for the supply of 1,590 Opalescent Arc 
Lamp Globes to the City of MELBOURNE. Copies of specifica- 
tion, &c., from the agents for the City Council, Messrs. Mellwraith. 
McEacharn & Co., Ppty., Ltd., Billiter-square-bldgs., E.C., to 
whom tenders are to be sent by noon February 18. 


Batteries. - | 
The Deputy Postmaster-General, MELBOURNE, will receive 


tenders until 3 p.m. April 7 for six Accumulator Batteries for 
radiotelegraph stations. Specifications, &c., from the Common- 
wealth Office, 72, Victoria-st, London, S.W. 

Cables and Accessories. 

The Agent-General for Victoria is prepared to receive tenders 
for 2,000-volt and 1,500-volt underground Cables and Acces- 
sorics in connection with the scheme for the electrification of the 
MELBOURNE SUBURBAN RaILways. Specification and form of 
tender from the consulting engineers, Messrs. Merz & McLellan, 
32, Victoria-street, Westminster, S.W. Tenders, addressed to 
the Agent-General, must be delivered at his office, Melbourne- 
place, Strand, London, W.C., by noon March 5. 

Insulators. 

The NORWEGIAN STATE TELEGRAPH DEPARTMENT require 
tenders by noon Feb. 18 for the supply of 10,000 Insulators, 
Tenders. marked ** Anbud paa isolatorer No. 5," to the Tekniske 
Avdeling. 'Telegrafstyrelsen. Hagselgaarden, Christiania, where 
form of tender can he obtained and specifications and conditions 
seen. Local representation is essential. "E 

Tramway Construction, &c. 

Tenders are invited for concessions for the construction and 
working of Electric Tramways and the installation of a Water 
Supply in CANEA (Crete). Tenders must be accompanied by a 
receipt proving the deposit of 50,000 frs. (£2,000) at the Bank 
of Crete. Tenders will Le received until March 13 at the Bureau 
de la Mairie, Canca. No special form of tender is prescribed. 

ManrovPor (Russia) Municipality require tenders for the con- 
struction and working of an Electric Tramway in the town. 
Applications, stating on what conditions the contract would be 
undertaken, are to ke sent by May 14 to the Administration 
Municipale, Marioupol, who will supply further information. 


Electricity Supply. 
TREBIZOND (Turkey) Municipality will receive offers until 


March 14 for a 40 years concession for the electric lighting of 
that town. The aggregate power of the street lamps is to be 
not less than 40,000 c.p. A deposit of £450 will be required to 
qualify any tender. There are 10,000 to 12,000 houses, the 
majority of which are inhabited by the poorer classes and most 
of the shops, Municipal offices and schools, are closed by sunset. 
If, however, the enterprise is undertaken, water power could 
doubtless be obtained from the Deirmen River. Conditions of 
tender can be seen at 73, Basinghall-street, E.C. 


5 


TRATADO OODE OOAD AAN TANIDAN 
= TENDERS RECEIVED AND ACCEPTED. 
TUDDHLT DEN HIT 


Lonpon County CouNcirL— The Council have received the fol- 
lowing tenders :— 

Electric Light Wiring Vernon-square (Finsbury) School ; — 
Alpha Mfg. Co. (accepted) .. . £463 | J. Berg & Co. .................. £547 
Arthur Newman (Ltd.)...... 502 | G. Weston & Sons. ............ 548 


ITI 


Pinching & Walton .......... 528 | Malcolm & Allan ............... 550 
C. H. Cathcart & Co........... 935 | Electrical Installations(Ltd.) 557 
Kent & Cocos eb bna 536 | Lund Bros. & Co................ 585 
Tredegar & Co................... 046 | R. H. & J. Pearson ............ 590 
Wiring Ranelagh-road (St. George, Hanover-square) School : — 
Alex. Hawkins & Sons (ace pf.) £369 | Pinching & Welton ............ 417 
Alpha Mfg. €o................... 380 | G. Weston & Sons ............. 450 
Arthur Newman (Ltd.)....... 382 | C. H. Cathcart & Co. ......L... 455 
Lund Bros. & Co................ 391 | Tredegar & Conese 459) 
Malcolm & Allan ............... 414 | Electrical Installetious (Ltd.) 497 


Wiring Popham-road (Islington) School :— 
Alpha Mfg. Co. (aecepled)...... 199 | Electrica] Installations (Ltd.) 260 


Arthur Newman (Ltd.)....... 203 | G. Weston & Sons ............. 282 
Lund Bros. & Co................ 209 | Electric Light Insurance & 

G. E. Tavlor & Co.............. 240 Maintenance Co. ............. 311 
E. P. Alam & €o................ 255 


* 


The Council have also received the following tenders :— -n .-— 

For supply of slot rails and conductor rails :— 

Frodingham Iron & Stech Co. (accepted), £13,150; P. & W. MacLellan 
(rails by North Eastern Steel Co.), £13,706. 5s. ; Watlington & Co. (rails 
by Phoenix Act.-Gcs., Ruhrort), £14,137. 10s. ; Walter Scott (Ltd.), 
£16,475. The chief engincer's cstimate was £13,525. 

For track rails and fastenings :— ES 

Bolckow, Vaughan & Co. (accepted), £39,796. 5s. (carbon stech and 
£41,296. ds. (high silicon steel); Watlington & Co. (rails by Phoenix Act.- 
Gess., at Ruhrort), not to specification, £39,203. 7s. 6d. and £39,893. 75.64. ; 
Walter Scott (Ltd.), £41.920. 10s. and £43,170. 10s; P. & W. Mac 
Lellan (rails by North Eastern Steel Co.), not including bolts and nuts, 
£43,103. 2s. Gd. and £44,670. 12s. 6d. ; Barrow Hamatite Steel Co., 
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£45,979. 5s.. The chief engineer's estimates were £47,131. 15s. and 
£48, 631. 15s. 

Meises. Bolekow. Vanghen & Co. are to be ellowcd to sublet to Guest, 
Keon & Nettlefold the supply of the bolts and nuts, 

Por supply of clectrie chergine &pparetus5 for installation et zcvcn fire 
tations five tenders were recived :— 

“Crypto Electrical Co, (tocepte]), £18. 85. 61. (eic. mechines) end 

20. 8s. 6d. (c.c. machine.) ; Woolnough, Leng (Ltd.), £18. 14s. (6. end 
$21. 10s. 6d.: Verity's (Lte.), £21. 65. 64. and £23. 85. (41. ; Union 
Electric Co., £26. 19. pud £24. 155. ; General Electric Co., £35 end 
£32. lis, 

BaTLEY.—The Corporation have accepted the tender of the Erush 
Electrical Engineering Co. fora 1,200 kw. Ljungstrom turbo-genczator. 
and have adopted the clauce as to pay,rent as originally drawn by 
the company, 

The Corporation have clo ececpted the circnccd tender of the British 
Westinghouse Co. for the supply ond crection of one 500 kw. and one 
250 kw. rotary converter, 


CLYDE Navigation Trest.—Johnson & Phillips have in hand a 
evitract for the Clyde Navigation Trustess for supply and erection 
of power cables complete with distribution boxes, &e.. at Meadow- 
side Quay. 


L. & N. WESTERN Rarrwav.— Messrs. Mitchells, Ashworth, Stans- 
field & Co. have received fron the London & South Western Railway 
Co. an order for 2.500 Maseolite pads (ia the special quality S.S.S. ^. 
the, manufacture, | in. thick) for the electric power cables (in eonneoe- 
tioa with the suburban line: clectrificatiou) to rest on ia passing over 
bridges, viaducts, &c., to prevent their damage by vibration. 


BATTERSEA (LoxroN).— In. connection with the prepayment 
electricity meters now being obtained for the housing estates, the 
Electricity Committee have arranged for a contract to be entered 
into with Ferranti Ltd. for the maintenance, &e., of the specilised 
m^ters for five years, 


PUEFFIELD.— The following tenders have been accepted by the 
Council : —— 

Herbert, Morris (Ltd.), 4-ton hond travelling crane at tramweys ce. 
p2rtment works (Queen’s-road), £113 ; Staveley Coal & Iron Co.. 10,000 
Jin. c.i. pipes for electricity department, £6. 5: per ton; E. Taylor, 
construction of foundations for turbo-elternator end 2uxiliery machinery, 
£1,607. 4s. Gd. l 


WALSALL.— The Council have purchased an oxy-acetvlene welding 
plant from G. Fairlie & Co., at £25, 


BnapbrFonp.— The following tenders have heen accepted by the 
Corporation for rail-lesa car Chassis ana equipment :— 

Devid Brown & "ons, 28 chassis (includine spares), £8,736: Siemens 
Bros. Dynamo Works, 56 motors end 29 controllers, £35,834 ; Dick, Kerr 
& Co, 60 cireuit-breakers, £123: Biceknell, Munro & Rogers, 28 junction 
boxes, £30, Qs, . Elccto- Mechanica Breke Co, 30 resist knees, £213. bs, ; 
Tr mwey Supplies Ltd.) 58 trolley bises, £333. 10x. 

Phe Corporation have alo eccepted the tender of the Chloride Elec. 
trical Storage Co. for two storage batteries, stands, &ce., et £14.100 ; 
Phanix Dynamo Mfr. Co.. two battery booster sets, starting switches, 
End one milkine booster, £3.176; two spare ematuies, £205: Bertram 
Thomes, switchevear for two stores batteries. gnd switcheesr for two 
battery booster sets, £2,627: British Westinghouse Electric & Mie. Co., 
two 1,500 kw. rotary converters, transformers, switchgear, &c., £8,3325 ; 
surface condensing plant for SOLO kw, turbo-g neretor, £3,373: R. 
Crust, wiring Town Hell ext nsion, £06, 


METROPOLITAN ASYLUMS Boarp. —The tenders of Toy & Winslow 
(at £97 and £15. 105.) for wiring the Infirmary and old sw imiming bath 
on the training ship Exmouth " have lien accepted, 


WANDSWORTa (Lovpox). Tho Guardians received soven tenders 
for the provision of electric power fo the “ Wardle 7 drying machine 
at the St. John's Hill Infirmary. and the lowest (that of H. J. Godfrey) 
has been accepted at £59. 10s. The other figures were £NN, 5s. 
£92. 5s., £07. 10s., £104. 10s... £135. and £148. 10s, 


"UEFFIELD.- the tender of Stuart & Moore at £4,0€8 Was recently 
tecepted by the Council to instal a system cf telephonic street alarms 

The Watch Committee have found that by eltering the Proposed route , 
of the cables, &c., it will be possible to reduce by [1 miles the lonuth of 
now cable ducts to be constructed, but the k ngth of cable to he gp lied 
will he Increased, and this has necessiteted & levbcei tender n 
tumed, which emounts to £4,769, plus £453 for braiding the ceble, The 


t M . 
Committee now recommend the Council to eccept thi: emended tender 


* oe m T 

COLCHESTER, —The Corporation have accepted tho offer of Pellis 
& Morcom for the supply of a 325 kw. stum. dynamo (Viekers 
dynamo), at £601, 


BUENOS AYRES.—-Government sanction has keen given to the 
following contracts entered into by the Board of Hydraulie Works 
for the supply of electrical materials :— 


Siemens-Schuckert (Ltd.) ($1879 m ne): Vilmar, Lim pler & Cia. (S214) 
* Accented fos five ge. z> 
Chis p? 
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A. Scapusio & Cia. (81,025); Anglo-Argentine General Electric (a, 
($15.585); Buxton. Cassini & Co. ( $2,028). E 

The tender of the Sociedad Anonima Constructora Nacional fer the 
equipment of en electric power stetion et (Campo de Mayo has bleu 
accepted. "The tender was on the basis of a 6 pcr cent. reduction on the 
offici»! c:timete, reducing it to $42,612 m n. 

The Stcel Co. of Australia have an order fcr the Frahran & Malvern 
Tramway Trust for points and crossings. The '* Australian Mining 
Standard ” Lelieves this is the first occasion on which such work has 
heen cared out by an Australian foundry. 

Commonwealth Contraets.—1 ke following tenders have leen 
a^cepted by the Australian Government Departments :— 

Postmaster Generals Department, Viéctoria,.—Commonwealth Art Pot. 
tery & Insulator Co.. 1,036,800 insulators, 2-7267d. each; 324,000 ditto, 
2-725, each ; 300,000 ditto, 2-55d. each ; 108.000 ditto, 2-875. each. 
British Generel Electric Co., c.b. multiple switchboard at Windsor, 
£16,533. 18s. 3d. 

Postmaster-General Department, West Australia. —W. G. Watson & Co.. 
30,000 ft. steel conduit, 3s. 21d. per 100 ft. ; 10,000 ft. ditto, 3s. 8d. per 
100 ft. > 5,000 ft. ditto, 4s. 104. per 100 ft. ; 1,000 ft. ditto, | in.. 8s. 6d. 
per 100 ft. ; 1,000 ft. ditto, 12s. 8d. per 100 ft. ; 1,000 ft. ditto, 18s. per 
100 ft. ; 3 gross couplings, 6s. 3d. per gross; ] gross ditto, 7s. 1d. : half 
gross ditto, «s. per gross ; 1 gross ditto. 14s. 8d. per gross ; 1 gross ditto, 
Bis. 6d, ; l gross ditto, 44s. per gross; 6 gross elbows, Ils. 3d. per gross; 
l gross ditto, 134; 12 gross ditto, 39s. 3d. per gross; 6 gross ditto, 42. 
per gross; ] gross ditto, 48s.: ] gross ditto, 735. 60. ; 3 gross Inspection 
tees, 39s. 3d. per gross ; 2 gross ditto, 42s. per gross; | gross ditto, 610. 
l gross ditto, 95s. Gd. > 6 gross ditto, 44s. 3d. per gross; 4 sross ditto, 
48s. por gross; 1 gross ditto, 5s. per gross; J gross ditto, 92s. per gros; 
36 gross saddles, Is, 33d. per gross; 6 gross ditto, Ts. Odd. per gross; 2 
gross ditto, Is. lld. per gross; 2 gross ditto, 2s, 6d. per gross; | gros 
ditto, 3s. 130. ; 1 gross ditto, 43. Hid. per gross; 36 gross clip. 114d. 
per gross; 6 gross ditto, Is. lid. per gross; 2 gross ditto, Is. il 
per gross; 2 gross ditto. ls. 9d. per gross; ] gross ditto, 2s. 1d. ; l 
gross ditto, 3s. 110. : 12 gross cbonite bushes, 3s. 31d. per gross: 6 gros 
ditto, 3s. 8d. per gross; 3 gross ditto, 5s. 01d. per gross ; 3 gross ditto, 
63. 930. per gross. John Danks & Son Pty., 500 c.i. pipes, 105. 8d. E 
Geo, Kent, Ltd., 50 bends for c.i. pipe. 13s. 8d. each; 50 ditto, 16s. 3. 
each; Gibbs, Bright & Co., 20 tons hd. copper wire, £85. 2s. 3d. per ton. 

Postmuaster-General a Department, New South Wales.—Western Electric 
Co., 3.000 caps with guard, for supervisory lamp, 3d. cach; 500 fuses, 
Is. 3d. each : 250 telephonometers, £1. 4s. 9d. cach. Lawrence & Hanson 
dlectrical Co., 4.500 cords, Is. 11 2d. each. 

Postmaster-General a Department, Gueenxsland.—Brabant & Co.. 3 eu 
bronze wire, £89 per ton; Brisbane Electrical Co., 6,000 dry cells, 2s. f. 
each. ; 

Department of Home Affairs, Melbourne.—Belliss & Morcone epum 
and condensing plant. for power station, Federal Territory, Du 
Babcock & Wilcox, boiler, with chain grate stoker and. superheater, £1,978. 

Victorian Railways Department.— Automatic Tele phone (Australasia) 
Ltd. spore parts for antomatic telephones, £45; Sullivan Machinery Co. 
special armature coils em! food chains, £25. ds. 3d. 

Victorin Publie Works Department —Sutherland & Ashman. stores" 
battery, Mount Park Hospital, £256. 10s, | " 
Nouth Australia Supply and Tender Bourd.—Stecly & Baker, 44 
insulators, Tid. each: 3,000 ditto, 62d. each. i 

New South Wales Publie Works De partment.—Cowans, Sheldon & Co. 
(Fyvie & Stewart, agents) for 10 15-ton coeLloading electrie cranes for 
Neweastle (N.S.W.) 


——M—————— 
BOOKS RECEIVED. 


[Copies of the undermentloned works can be had from The Flectrician office, Pos ned 
(unless otherwise Stated), on receipt of published price, adding 3d. for Dar or fot 


under 2s. and 5 per cent. for books published net. Add 10 per cent. for abr 
fcrelgn books.) 


n The Principles of Automatic Telephony." By W. Atkins. 
Phe Electrician " Printing & Publishing Co.) 2s. net. “al 
be x se j i : slee i 
Haudbook of Electrical Methods.” Compiled from the “ 
World, (New York : McGraw-Hill Book Co.) 12s. 6d. net. waft 
" American Electricians’ Handbook." Compiled. by Tervell EUN 
(New York : McGraw-Hill Book Co.) 12s. Gd. net. B 
b. . * a r3 c TM y 
Practical Uses of the Wave Meter in Wireless Telegraphy. na 
J. O. Mauborgne, (New York: McGraw-Hill Book Co.) 4s. 2. a 
“ The Journal of the Institution of Electrical Engincers.” Vol. bb 
No. 227. Feb. 2, H914. 3s. (xl. H 
" Incandescent Electric Lamps and their Application." py von 
Ovlev. (London: Longmans, Green & Co.) 2s. (kl. ner XXIX 
T Proceedings” of the Royal Society," Series A, Vol LANA: 
No. A613. Mathematical and Physical Sciences, 25. 6d. "T 
i Science Abstracts.” Vol XVIIL, Part [. January dA 
Scetion A-— Physics; section B — Electrical Engineering. Is. 6d. cach | ial 
l ! : eh Specia 
Lectures. on the Research Chemist in the Works, with Mere 
Reference to the Textile Inductive” By W. P. Dreaper, (London : 
Institute of Chemistry.) 2s, l l t 
ee > i > : C i f ; N 
La Protection des Reseaux et des Installations Eisenia m 
Les Surtensions.” By G. Capert. With a preface by L. pom 
(Paris: H. Duno] & K. Pinat.) fr. li 
te Lt CUN r te 
(UO Elektrizität und Y olkswohlfahrt," i 
Verlag von Georg Siilke), M.2.50, 


Annuaire de F Electricité; (Paris: 


(London : 


By Prof, Dr. A. Rape. 


" La Lumiere Elcctique ) 
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COMPANIES’ MEETINGS AND REPORTS. 
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BLACKPOOL & FLEETWOOD TRAMROAD CO.—'The directors re port, for 
th- vear 1913, states that the balance brought forward from 1912 was 
£3,027. 3s. Id. and the net earnings for the year 1913, efter payment of 
debenture interest and fixed charges, were £21,042. 13s. 4d., making a 
total of £24,069. 16s. 5d. Deducting interim dividend for the six months 
cnded June 30, at rate of 4 per cent. per annum (£3,000) the balance is 
£21,069. 16s. 5d. The directors recommend payment of tinal Civic. nd 
of 44 per cent. on the share capital, absorbing £6,750, end e bonus of 2 per 
cent. absorbing £3,000, the placing to depreciation reserve £5,000 and to 
general reserve £2,500, writing down value of investments in reilway 
stock £368. 15s. and carrying forward £3,451. Is. 5d. 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The report for 1913 states 
that energy has been supplied to the Westminster Electric Supply Cor- 
poration, the St. Jemes’ & Pall Mall Electric Light Co., end the Chelsea 
Electricity Supply Co. to an amount of 28,635,820 units. After meking 
a full allowance for sinking fund and depreciation, the net balance for the 
year, is £5,007. The directors propose to pay e dividend of 5 per ent. 
on the ordinary shares end to cerry forward £7 

CENTRAL LONDON RAILWAY CO.—Subject to final audit the directors 
have decided to recommend payment of the following divinends : On the 
undivided ordinary stock, for the six months ended Dec. 31, at rete of £3 
per cent. per annum, making with the interim divieend of £3 por cont. 
per annum, paid for the first half of the year, a dividend for the year 1913 
of £3 per cent.; on the preferred ordinary stock, for the six months 
ended Dec. 31, at rate of £4 per cent. per ennum, making with the interim 
dividend of £4 per cent. per annum  peid for the first half of the year, a 
dividend for the year. of £4 per cent. ; on the deferred ordinary stock for 
the year, a dividend of £2 per cent., carrying forward £20,878. The same 
dividends were paid for the year 1912, with £27,218 carricd forward. 

CITY & SOUTH LONDON RAILWAY CO.—The gross receipts of reilway, 
&c., during 1913 were £147,470. 5x, and the expenditure was 
£91,606. 13s. Id. With miscellancous receipts from rents, &c. 
(£8,201. 11s. 3d.), the total net income was £64,065. 3s. 2d. Adding 
balance from last account (£2,588. Is. 5d.) and deducting interest, 
rentals and other fixed charges (£28,951. Os. 240.) the balance is 
£37,702. 4s. 5d. The dividend on preference stocks absorbed £42,500, 
less chargeable to capital under provisions of Act of 1913 (£7,385. 17s.), 
leaving £2,588. Is. 5d. evailable for dividend on consolidated ordinary 
Stock. The interim dividend at rate of 5s. por cent. per ennum. which 
was paid on the consolidated ordinary stock for the first half of the year, 
absorbed £1,850, leaving £738. Is. 5d. to be carried forward. The divi- 
deuds on the consolidated ordinary stock for 1912 were et the rate 
of 17s. Gd. per cent., with £2,588. Is. Sd. carried forward after setting 
aside £3,000 for renewals, The capital expenditure during the vear was 
£7,757, Ils. 4d. 

DUBLIN UNITED TRAMWAYS CO. (LTD.)—At the meeting last week the 
chairman (Mr. W. M. Murphy). after giving an analysis of the accounts 
for the past year, said that the history of the company had been a con- 
tinuous record of progress in its receipts and of moderate prosperity in 
its net results, and, though those had not been apparent in large dividends, 
the undivided surpluses had enabled them to provide in advance for 
renewing the company's property, while maintaining the 6 per cent. 
dividend, which they had been paving on the ordinary shares for some 
years. The set-back the company got on the present occasion was due 
to circumstances without precedent or parallel in that city or elsewhere 
in the United Kingdom. A certain Mr. Larkin unfortunately selected 
the city a few years ago as the feld of his missionary labours, Those 
labours took the form of attacking one employer after another, making 
it im possible to carry on any business which attracted his attention except 
under control and permit of Mr. Lerkin, In the course of last summer 
it became abundantly evident that his ambition to become labour dic- 
tator of Dublin would not be fully satisfied. until he had brought the 
tramway company under his subjection. It did not appear to the ehair- 
man to be to the advantage of the shareholders that Mr. Larkin should 
contro] their property rather than the directors and he determined that 
he should not. After referring to the various incidents of the strike he 
said he had no feeling of triumph over the utter defeat of the disruption- 
ists, but he had the greatest commiseration for the victims of Mr. Larkin's 
ambition and their own folly. He got letters every day of the most 
pitiable character from the men whom they should have readily re- 
employed if they applied in time, but who delayed so long that their 
places were filled up, and their names could now only be put on a waiting 
list. Though they had gone through such a trying time, he had some 
satisfaction in the belief thet it would be many a day before another 
strike of the company’s employés took place. That consideration, how- 
ever, would not prevent the directors from always giving sympathetic 
consideration to the just claims of their employes. 

. LANARKSHIRE TRAMWAYS CO.—At the meeting last week the chair- 
(Mr. A. R. Monks) said the balance available allowed. the payment of 
a dividend of 64 per cent. per annum for the half-vear, making 6; per 
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cent. for the vear, compared with 52 per cent. for 1912, and, after reserv- 
ing £522 for additional remuneration duc to the directors, they had £1.991, 
to carry forward, an increase of £414. The Lanark County Council's 
tramways from New Stevenston to Bellshill were opened. for public 
traffic on Sept. 25, and from Mossend to Holytown on Oct. 24. The 
remaining lines from Bellshill to Uddingston had been completed, and 
they expected the Board of Trade inspector in a few days, when the 
lines would) be handed over to them for operation, 

LIVERPOOL OVERHEAD RAILWAY CO.—The gross revenue receipts fot 
1913 amounted to £91,167. 15s. and the working expenses (including 
appropriation to reserve funds) to £59,875. 15s. 9d. The total number 
of passengers carried was 13,183,321, against 12,168,885 in 1912. The 
great activity in the trade of Liverpool during the past vear has resulted 
in a steady increase in the traffic. almost every week showing an increase 
in receipts compared with the corresponding week of 1912. The visit of 
the King and Queen in July. on the oceasion of the opening of the new 
Gladstone Dock, passed off with great éclat, and gave the company the 
abnormally heavy treflic of about 72.000 passengers by rail and tram, 
which was the greatest number ever carried on one day since the opening 
of the line. Sir William B. Forwood, who resigned the chairmanship in 
January, 1912, found it necessary in October to vacate his place on the 
board, in consequence of continued ill-health, Mr. J. U. Hodgson was 
elected to fill the vacancy created. After paying interest on debenture 
stock, &e., and adding balance brought forward, the amount available 
for dividend is £29,054. 178. 9d., out of which interim dividends have been 
paid for the half-year ended June 30 at rate of 5 per cent. on the prefer- 
ence shares and 24 per cent. on the ordinary shares, leaving available for 
tinal dividend £18,990. 16s. 3d. The directors recommend dividends for the 
half-year ended Dec. 31 at the rates of 5 per cent. per annum on the pref- 


erence shares, and 34 per cent. per annum on the ordinary shares (making: 


per cent. for the year), leaving £6,275. 6s. 3d. to be carried forward. 


METROPOLITAN RAILWAY CO,—At the meeting yesterday (Thursday) 
the directors’ report stated that the gross receipts of railway, &c., were 
£914,307, and the expenditure was £522,910 ; the miscellaneous receipts 
(net) from rents, interest, &c., were £176,441, making the total net in- 
come £267,838. After adding balance from last account (£9,496) and 
deducting interest, rentals and other fixed charges and renewals 
(£252.560), dividends on preference. stocks (£211.482) the available 
balance is £113,292. The interim dividend at rate of 11 per cent. per 
annum, which was paid on the ordinary stock for the half-year ended 
June 30, 1913, absorbed £48,463, leaving £64,829, which will admit of the 
payment of a dividend at the rate of 12 per cent. per annum for the half. 
year ended Dec. 31, 1913, making £1. 12s. 6d. per cent. for the vear, and 
leaving £8.258 to be carried forward. The electrical depreciation fund 
stands at £65,821, and it is not considered necessary to make any further 
addition to that fund at present. A general renewals fund has, however, 
been created, and £12,500 has been transferred to it. The high price of 
coal and other materials, coupled with the enhanced rates of wages paid 
to the staff, have had the effect of seriously increasing the expenses, but. 
as the result of economies in working and the opening up of new sources 
of revenue, the directors are able to recommend the same dividend as in 
the previous year. The competition of motor omnibus services con- 
tinued to have an ad verse effect upon the short-distance passenger traflic, 
but there are indications that this competition is becoming less severe. 
Outside the competitive area traffic continues to develop, and the addi- 
tional facilities which will be afforded by the widening of the line between 
Finchlev-road and Wembloy-Park will assist materially. The scason- 
ticket business maintains the steady progress and the receipts from goods 
and mineral traffic also show a satisfactory advance. 

The Great Northern & City Railway was formally vested in the com- 
pany's undertaking on July J last, and the receipts and ex penses of that 
line from the date named are included in the tigures now presented. The 
installation of special grates for the boilers in the generating station at 
Neasden has enabled the company to make use of less expensive descrip- 
tions of coal, and considerable economy has resulted therefrom. In 
order that the current for working the Great Northern and City line may 
be obtained on the most economical basis, provision is being made for its 
supply from the Neasden station, Contracts have been placed and the 
works are m progress. They include the erection of a sub-station with 
the necessary equipment at Drayton Park, the installation of additional 
switchgear at the Moorgate-strect sub-station and the requisite con- 
necting cables. The East London Railway was opened for electrical 
passenger train working on March 31 last, and a steady improvement in 
the carnings of that line is being shown. In accordance with an arrange- 
ment entered into with the lessee companies of the East London line, the 
train service is being provided and worked by the Metropolitan Com pany. 
Anew station, which was opened onthe Uxbridge branch at West Harrow 
for possenger traffic on Nov. 17 last. will be an important factor in the 
development of building operations in the district. In regard to the 
Hammersmith and City Railway (the joint property of the Metropolitan 
and Great Western Companies) an agrcement has been entered into with 
the Great Western Co., under which the line will in future be more 
directly under the management of the Metropolitan Co.. and a number of 
im provements, including the construction of new stations at Coldhawk 


and Uxbridge-roads are. provided for, Arrangements are being made 
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with the London & South Western Railway Co. for the running of a FINANCIAL ENGINEERING & CHEMICAL CO. (LTD.)-—Rcg. Feb. 3, 


through electrical seervice of the company's trains between the Citv and capital £8,400 n eee “ A” shares of 85. cach, 4,000 “ B" shares of Is, 
Richmond, via the Hammersmith linc. The widening of the line between | C@¢h end 4,000 “ C " shares of 1s. cach, to acquire the assets of the Elec. 


Finchley-road and Wembley Park and the reconstruction of the stations | trolytic Alkali Co. (Ltd.) (in liquidation) or some of them or an option 
ct Finchley-road and Neasden have advanced rapidly during the vear ; thereon, to promote a company for the re- purchasing such assets and to 

sections of the widened lines have been completed and brought into use. | carry on the business of menufacturcrs of and dcalers in bleaching 

The erection of the general offices at Baker-strcet has been completed powder, soda, salt, brinc, ges, fucl and residual products, electrical and 

during the year, and the various departments which have hitherto been | general engincers, &c. Reg. office, 62, London-wall, E.C. 

located at different parts of the line have kcen transferred to them. MORTGAGES AND CHARGES, 

L He a oen um bui DM ee m ae HARVEY ELECTRO-CHEMICAL CO. (LTD.)—Two charges on company’s 
: NOUS te ee yas way a bà : d ve anb & Waterloo e uncalled capital and other assets, dated Jan. 15, 1914, to secure £140 and 

md d ee agreement has poen catered nto with the London E ero respectively have been registered. Holders: Major H. de L. Walters 

Electric Railway Co. for the installation (at joint expense) of escalators aud d. D; Jones 

at that station, and a contract for carrying out the works has been Iet. NOM : | ; 

NATIONAL ELECTRIC SUPPLY CO. (LTD) At the meeting last week | YALE BLECTRIC POWER CO. (LTD.)— Particulars of £3,000 debentures, 
the chai Mr. J. Booth ni M d the: " ‘tae ak ve created Dec. 23, 1913, and secured by trust deed dated Jan. 19, 1914, have 
the chairman (Mr. J. Booth) congratulated the proprictors on the increas- | poen. fled, whole amount being now issued. Property charged : Com- 
Ing prosperity Ur the company. They had never before done so large a pany's property, present end future, including certain Jeasehold lands 
Business prts ze much D 1 Be prospetta E d and water rights in and near Festiniog. Trustezs: Liverpool Mortg 2ge 
Every year there was a greater appreciation of the use and benefits o Insurance Co. 

RECEIVERSHIP. 


electricity. Dividends of 4 per cent. for the year on the preference shares 
[4 > m 1 , "OS ort ` € "Cal, :] it . . 
and 5s. per share on the ordinary shares for the half year, making with MIDLAND IGNITION CO. (LTD.)—Notice of appointment of C. H. 
McPherson, 35, Newhill-strect, Birmingham, es receiver or manager, on 


the interim dividend 8s. for the year, and elso £2. 14s. 3d. per share on 
1 Seog ` » 1 

the Founders shares, Were declared, Jan. 15, 1914, under powers contained in first mortgage debenture dated 

Feb. 14, 1913, hes been filed. 


PAISLEY DISTRICT TRAMWAYS CO.—The revenue for 1913 was 
£62,876. 2s. 6d., and the expenses amounted to £41,475. 15s. 9d., leaving ERR : 
£21,400. 6s. 9d. Deducting general interest (£659, 5s. 11d.) and interest Ph reer espada S Id ley-street, Bradford, 
on debenturcs, &c. (£3,200), and debenture sinking fund emount (£1,500) ` a ies deii aa v . 

and adding emount brought forward (£2,443. 185. 2d.) there is & balance STOLZ ELECTROPHONE co (1913) (LTD.)—Notice of appointment of 
of £18,484. 19s. Of this amount £4,500 hes been placed to general reserve, | A: J. Foster, 37, W albrook, E.C., es receiver and mengger, by order of 
£3,750 has bccn paid for the dividend for the helf-vear ended June 30 on | Court dated Jan. 23, 1914, hes been filed. 

CITY NOTES. 
emp 


the 5 per cent. cumulative preference shares, £1,000 has been placed to 
prefercuce share sinking fund and £1,620 hes been paid as an intcrim 
dividend at the rate of 2 per cent. pcr ennum for the half-vear ended 
June 30 on the ordinary sharcs, and the diieetors recommend that the 
MEMORANDA (Fel. 12).—Bank rate 3 per cent. (since Jan. 29, 1914.) 
Price of silver, 26d. pcr oz. Controls 376—576} for money and 
for account. Consola ray Day, March 2; Stock and Shares Continuation 
Days, Feb. 24 and March 10. Ticket Days, Feb. 25 and March 11. Pay 


balance be disposed of by paying £3,750 as dividend for the half-year 
ended Dec. 31 on the 5 per cent. cumulative preference shares and £1,000 

Days, Feb. 26 and March 12; Mining Shares Carry Over Days, Feb. 23 
and March 9. 


to preference share sinking fund, leaving £2,864. 19s. to be carried for- 

ward. The traffic reccipts show an increase of £4,129 end the expenses 
en inercace of £5,807, compared with 1912. The inercase in expenses, 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The dirctors 

have declared a tinal dividend of 14s. cach on the ordinary shares, making 

10 per cent, for the past year. 


although partly due to running an additional service of cars and increase 
in local rates, was mainly owing to increased cost for maintenance of 

COMPANIES 8TRUOK OFP THE REGISTER. —Thle following were struck 
the Register of Joint Stock Com panies on Feb, 6:;— 


track and roadway, largely duc to damage caused by the inereesing heavy 
trafic of motor lorrics and other heavy trafhe. A dividend on the 

Electra Finance Synd., Electric Power Plants, La Regionale Electrique 
ce POrne, Titan Electric Co., Vietorphone. 


ordinary shares wes paid for the first six months of the year at the rate of 
2 per cent., but owing to the heavy expenditure the directors think it 
HYDRAULIC POWER & SMELTING CO. (LIMITED & REDUCED.)—A 
petition for confirming thc reduction of the capital from £1,000.000 to 


advisable not to pay any further zmount this yeer but to increase the 
£500,000 has been presented to the High Court. The list of creditors is 


carry forward. 
ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The directors 

to be made out eas for Merch 11, 1914. Messrs. Ingle, Holmes, Sons & Pott. 

Capxl House, New Broad-strect, London, E.C., are solicitors for the 


report for 1913 states that the con*ections, which at the cnd of 1912 were 
company. , 


14,609 kw., have been increesed during the year to 15.119 kw. and 
11,C05,016 units wre supplied to consumers. A dividend of 5 per cent. 

_KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO (LTD.)—Th" 
directors have decided to recommend a dividend et the rate of 10 per ent. 


has teen ecelarcd on the ordinary shares of the Central Electric Supply 
Co, for the past year. The directors heve carricd £2,500 from net revenue 

per ennum for the half-year ended Dec. 31, making, with the interim 
divicend to June 30 lest, 9 per cent. for the year 1913. 


gccount to the ercdit of continecney fund, ‘The nct profits for the yeer 

1913, applicable to civiéends en shares, amount to ard Hs. ns 
making, with belance brought forwerd (42.240. 108. 7d.), £33,283. 5s. 2d. 
J]xeucting interim Civiecnd paid in August l^st for half-year cnding 

LONDON ELECTRIC RAILWAY CO.—Adividend has been declimed o3 

the ordinary sharcs for the six months ended Dec. 31 at the rate of £i 

per ccnt. per annum, meking £1 per cent. for the vcar (the same rate a! in 

1912). £8,000 hes been reserved for contingencies and renewals, and the 


June 30, et rate of 7 por cont, en preference shares (£3,500) end 10 per 
ent. on ordinary shares (£10,000) there remains to Le Ccelt with 

carry forward is £1.086, comparing with £15,000 rescrycd for renewel: in 
1912, end £3,107 carried forward. 


£19,783. 5s. 2d. The directors propose to pay £ dividend at rate of 7 

per cent. on the prx ference shares for the scond half-year (£3,500) end a 
dividcnd on the ordinary shores for the second half-yoer of Ts. por share, 

MATHER & PLATT (LTD.'—For the year 1913 the directors recommend * 

dividend on the ordinary shares of 10 per ‘cent. per annum, with [a bonu” 

of 5 per eant. (both tax free), less the interim dividend of 5 per cent: 


making, with the interim dividend, a total distribution of 12 per cent. for 
the veat (£14,000), leaving £2,283. 5s. 2d. to be carried forward. "rhe 

alreedy pvid. For each of the last four years the bonus added to the 10 
per ccnt. dividend was 2 per cont. 


irc: 3 regret the loss by death of the Rt. Hon. Alfred Lytt lten. K.C., 
P ie d ane trustecs for the Cebenture stockholécrs, end the Hon. 
METROPOLITAN DISTRICT RAILWAY CO.— A dividend on the 5 percent. 
second. preference stock for half-year cnded Dec. 31, gt rate of 2] per 


Robert H. Lyttelton hes been appointed a trustee. 
TYNESIDE TRAMWAYS & TRAMROADS CO.—For the helf-yeerended 
Dee. 31 the surplus of receipts OVET expen eo was £4.49. Iss. 20. which, 
with balance from lest half-ycer (4 124. ps, 5d.). mal : ers ile and 
fter ceducting interest on debentures, &c. (£l 01 I. 125. 30.) the evel ble 
re i £4,062. 105, dd. The diicetors propose to pay e dividcnd on de 
Tea o share « nt rete of 5 pcr ant, per nnum, ond c civiccnd on | ent. per annum has been declared, making, with the interim diviti ud 
the pu ferc bri p s Lt rete of 21 per ent. per ennum (dcs tax), to plece | of 24 per cont. for the first half of the year, a dividend for 1913 of 2} pet 
the ordinary snares (^ IE : . lezvine to be cerricd forward | cent.. compared with 2 per cent. for 1912 ; £20,000 has been reserved for 
; renewals, egainst £10,000, and the carry forward is £12,659. 
OLDHAM. ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—The directors 
heve declared the helf-veer's dividend on the 5 per cent, prefercuce shares. 
TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.) ahe 
directors propose to distribute, in addition to the interim dividend of 5 T 
cent. paid in July last, a further dividend of 10 per cent., together with à 


Ki P eerye for re newels, &c. 
£1.400 to credit of reserve cccipts show sn inercce of £631. 11s. Od 
The traffic reccipts show ¿n ineeie 6 db. Jls. 9d., 
* 2 : 1 i $ t 
bonus of 12s. por share. For the previous year tho distribution was x 


947. Tis. 4d. ; 
4351. nicspending helf of 1912, but for the whole year the 
the same rate. 
t 


compercd with the co 
jnercere is £1,681. 78, Ed, 

UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON (LTD.)— Ruby 
to the confirmation in general meeting of the respective divid ml 
announcemcnts by the various companies in which the company i 
interested, and subject to final audit of its accounts, the revenue of tho 
Underground Company will enable it to pay the full interest to Dec. 31. 
1913, on its 6 per ccnt. first cumulative income debenture stock, and * 
its 6 per cent. Income bonds and to carry forward about £45,000 agas 
about £3.000 brought in from the previous year. 


—————M t 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


ARCON (LTD.) (133.603.)— Rej. Feb. 2. cepitel £32.50) in £1 sharcs, to 

"Cover from Siedles Patents (Ltd.) the beuefit of and turn to account 
teki ove rd inventions relating to automatic stamp mechine s. to 
ecrtain je Ea HN of mechanieal engineers, manufacturers of electrical 
er is iuclmeer- brassfounders, &e. Private company. First 
and otne ` 


directors are J. H. R. Tardley and J. A. W. Ward. 
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THR BUECTRIOIAN, FEDRUARY 13. 1914. 
METAL PRICES. ELECTRICAL COMPANIES’ SHARE LIST. 
Messrs. J. B. Garnham & Sons, 132, Upper Thames-street, London, E.C., quote under 
date Feb. 11 the following as the present basis prices of per ton. Price * RATE DreipgND 
New METALS. per lb. | Soalter REFERERER ESETERTE £21 12 6 NAME. Wed.. PER CENT. UR 
Solid Drawn Brass Tubss........ fd. | Antimony ........ esses. - £3 0 0 Feb. 11 |YimL.pmD. 
Solid Drawn Copper Tubes ..... © akd. Oto Marats. per ton. —— — 
Brazed Copper Tubes ........ A ai t =e Sal E tet . ae - ^ 
D3$ iei rsz . ; raziery Vopp?r ozzap...... 
Bas B sg ou Bee end oos .. EH 0 O Electricity Supply. Bad 
Rolled Brass ....cesecesceeses . 7d. Old Lead, less 4dlbs. cwt. .... £1617 6 Bournemouth & Poole Elec. Sup. Ord.... 6 0 O| Mar, Sept 
Brass Sheets ................. . 8d. Old Zio. eos £16 2 6, Do. 4f per Cent. Cum. Pref.......... 413 7| Feb, Aug 
Copper Wire esercito w Gide (Tea Lita less eroe ss £16 0 O: Do. 6 per Cent. Cum. Second Pref .... 514 0] Feb, Aug 
Brass R593 2000650534444 e... ,Ofd. Hollow Powter. kb RR ree £175 0 O Do. 4% per Cent. Deb. Stock (red.) . 417 6 | Jan uly 
per ton. | Black Pewtir... lees sess £9) 0 0 Brompton & Bons eton Elec. Sup. Ord.. 5 4 0 arc 
Copper Sheets ......... e. £83 0 O Gun Metal ........eeeeeeee £51 10 O Cent: Préfisisesscasde'ee ess 3 17 O| Mar, Sept - 
English Lead ....... E £19 17 6 Aluminium (mix:d) ........ £12 19 0° Centra} er Sup.Co.4% Guar. Deb. Stck. 4 6 O| June, Dec 
Mr. A. Joseph, Eart-stra2t, L521on-roa4, Southwark, Loa121, S E. quotss uader date Oe aer End & City) El. UPOO : io Ee AM 
Feb. 11, the following priczs of OLD M&rALS ;— per ton. . per Cent. Pref. ....... eee. eD. 
Perlat d per ton. | Old Lead (less 4lbs. cwt. Draft) els 0: Do. 4 per Cant. Deb. Stock (red.) . 4 6 6 | Jan, „July 
Aluminium Cuttings........ £64 0O; Teg dead: 6c cgavesacuceas £17 0 0. Do. 4} pe per Cent. Deb, Stock (red.).... 4 3 10 
Old Brass oes. ceeceeeenoes £43 0 O Old Zinc... sir sre nen . £16 0 0 Do. City Undertaking 44° Cum. Pror 9500 Jan "July 
Clean Copper...... essere. £61 O O| Hollow Pewter ......... e. £135 0 O Chelsea Electric Supply Ord....... T 411 0 
Braziery Copper EN . £56 0 O| Shaped Black Pewter ...... £85 0 0 Do. 4i per Cent. Deb. Stock (red.).... 4 10 O June, Dec 
"Gun Metal , cosi ev £57 0 0 Clean Copper Wire ........ £04 0 O0, Chiswick Elec. Supp. Corp. Ist Mort. TAS 5.10 d 
pau cue E IT ues Rui mu cu UE I ee etr ok E Pete Lighting Ord.. 4 13 E hone jue 
9. per Cen um. Fref........ oe 9 an, u 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. Do, 5 pe Gent, Deb. Stock (red. n 4 3 3) June, pe 
t o per Cent. 2nd De ock (r an, July 
LINE Week a Inc. or dec. (0 AGOREGATE. NN County of London Elec. Supply Ord.. 514 5 Fob Aug 
: ended. £ (a) aS hel Amount Bi" or dec. 6/0 Do. 6 per Cent. Cum. Pref.. 2 5g 415 0 Mar, Se 
Do. 4f per Cent. Deb. Stock (red.).. 4 7 O0 | Jan, july 
E £ a) Do. Second Deb. Stock.....scseees 4 8 6| May, Nov 
Aberdeen ation...) Fob. 4 1,453 | + 32 | 36 58,205 + 3,21 Edmundson's Elec. Corp. Old Spree ve June, ‘Nor 
tine ........| 4 4] 56,655' + 3,451 |. 5 | 284576 + 1220 Do. 6 per Cent. Cum. Pref........... 7 50 May, 
Ashton-under-Lyne SM uo 423| +  10| 46 20.821 |+ 1,31 Do. 6 per Cent. Non-Cum. Pref. .. -> 
yr Corporation . » 7 24l | + 37] 38 14,007 + 2,07 . Do. 4j per Cent. Ist Mort. Deb. (red.). 5 3 6 Ju 
A Electric Trams, Ltd. ie 4 222 | + 53 5 3,338 — 171 /0 | Folkestone Electricity Supply Co. Ord... 6 0 O | April, Oct 
Birkenhead ............| » 8] 1232.4- 82| 45 58,137 i+ 5,269 De. 5 per Cent. Cum. Pref........... S 2 6/| Mar, Sept 
Birmingham ration. s 7112287 | + 832| 45 534.555 ‘+ 44.304 Do. 44 Ist Deb. Stock (red.) ........ 417 1) | Feb, Aug 
Blackburn Corporation ..|  ,, 4 1,157 | + 93 | 45 58.635 ‘+ 5032 Hove Electric Lighting Ord........... 1? 3 April, Oct 
Bolton Corporation......| ,, 8 2,577 | + 74 | 45 123,183 + 6,862 Isle of Wight E. L. & P. Co. Deb. Stock.. 16 9 
Bournemouth Cot Dora bon Ei 4 1,558 | + 92 | 144 91,522 |} 9,385 Kensington & Knightsbridge Ord....... 9 0 Feb, " Aug 
Bradford Corporation ... = Vs i4 as p» | M Do. 6 per Cent. Ist Pref..........e e. 17 6| Jan, July 
Bn Corporation ...|  ,, 8 796 | 4- 25| 45 43,6045 + 2833 tDo. 4 per Cent. Deb. Stock (red. 6 oe 8 0 m 
Bristol Trams & Carriage " 6 7,543 | + 59) 9 33,733 I+ 1,278 Kensington & Kngtbg.Co.& Notting HIN . 
Burnley Corporation. ... i 7 1,621 | + 93 s ae | Ks Co. (Joint Station) 4°4 Deb. Stock (red.) 7 O0 | April, Oct 
Burton Corporation ... a 8 23) | + 15! 45 13,231 + 614 Kent Elec. Power Co. Irred. Deb. Stock.. 12 9 | Jan, july 
Bury Corporation......./ _,, 8 1,237 | + J) 45 | 6052) + 2255 London Elec. Supply Ord............. 8 O | Mar, pt 
ent can “oad ihe i 7 |; R67,046 | +23,35> "s vs s Do. 6perCent. Pref.............. xia 9 O| Mar, Sept 
borneRedruth ..... , 73 13! |] + 6 | 773 |— 25 Do. 4 per Cent. Ist Mort. Deb....... 6 0| Jan, July 
Cani Corporation... a = x T 2: o nl l Metropolitan Electric Supply Ord....... 3 O | April, Oct 
London Rallway.| ,, 7 | 49231 | — 285' 6 | 31.258 ,— 1,998 Do il per Cent. Cum. Pref........... 14 9j Jan, July 
City & South London Rly.  ,, 7 2,674! — 219 6 17.336 '— 1,187 Do. 4j per Cent. D: b. Stóck Ist Mort.. 10 O | June, Dec 
Cork Electric TramsCo...| |, 5 445| + 17 | 5 2.220 |- 83 Do. 3} per Cent. Mort. Deb. Stock(red.) 2 4] Jan, July 
OD ceecccescevcessi Jan. 3) 1,387 — 77 | 43 71,697 — 6,451 Newcastle & District E. L. 4 Mt. Db. Sr. 1 OJ fan. July 
Darby oeescesocsctanes v d : 2 " 2 Do. 2nd Mort. Deb. sx UM da 3 9,Mar Sept 
Dover Corporation ...... Feb 7 195 , | 45 10.957 + 6? N *wcastl?-upon-Tyas ES O-l..... v. 1 0 - 
Dublin A & Lucan Rallway a 6 122 | + 14 5 $33 |— 24 D». Spr Cnt. Pref... scseseeeseeeee ]l 0 e 
Dublin United .........| ,, 6! 5335|— 163] 95 20,982 — 2,325 D>. 2 pir Cont. Ist Mrt D^ sss 12 9| Fob, Aug 
Dundee ration ....| , 4/1 1214 | 4 49 | 38 49,371 ‘+ 3.425 D» 5p Cont. 211 Mort. Ded. Stk. . -8 O| Mar, Sp 
East Ham Council ......| ,, 7 1,045 | — 23 | 145 45,4481 |— 2,76 North Metro. Elec. Power Sup. 5 Morts.. 17 0 ED 
Enthe.eeececosoeciss| 7 255 | + 9 | t45 12,765 + 1,821 Do. 6% Cum. Pref. St......... 9 1| April Oct, 
Exeter Corporation .....| ,, 6 305} + 2| 45 15.273 |+ 645 Notting Hill E. L. Co. 6% Non.Com:Pref. 14 2 T 
Glasgow Corporation ...| ,, 7| 29,871 | + 1,683 | 33 | 733,983 |t 52001 Oxford Electric Ord......... pn ep 8 O| March 
Glossop Trams .........| ,, 7 118! — 6 6 714 |= 17 Do. $ perCent. Cum. Pref. .......... 13 0 Mar Sepa 
Gloucester Corpn. .......| ,, 4 233 | + 9 5 1,394 !— 16 Do. 4% Deb. Stock.. Eu 12 0 
axCorporation.....| ,, 3| 19!3| + 125; 44 93.105 |4- 3,358 St. James’ & Pall Mall Elec. Ord... ... 18 8|Feb, Aug 
H ec. Trams »  $j,,7l| + 5] 5 2.239 |— 242 Do. 7 per Cent. Pref.. TT 18 O|Feb, Aug 
H Ong... s 7 / 611,332] — $399] I6 | $7243) |4- $38,018 Do. 3j per Cent. Deb. Stock (red.).... 2 6| Jan, d 
Huddersfield Corpn. .....| ,, 7| 2,031 | + 1083: 45 95,65) i+ 4,765 South London Elsctric Supply Ord..... 2 0 Ap 
Hull Corporation....... » 7| 329); + 255| 45 | 142,468 |+ 7,233 Do. 5% Ist Mort. Stock (red.).. 9 0 
Ilford District Council...) ,, 7 432/+ 18; 41 23.193 j= 965 South Metro. Elec. Lt. & Power Co. “Ord. . Feb, Aug 
Ilkeston District Council.|  ,, 4 1260 | + 12| 45 5932 i+ 85) Do. 7 per Cent. Ist Pref. wees 9 0| Feb, Aug 
Ipswich Corporation ....| ,, 7 357 | + 12| 45 20,431 |t 652 Do. at Ist Deb. Stock (red.)........ 3 9 pril, Oct 
Isle of Thanet Co. ......) 5, 7 3))| + 17] 19 6711 1+ 462 Urban Electric Supply Ord............. se pril, Oct 
arnock Corporation .| ,, 7 167| + 10] 933 6.744 14 433 po im Cent. Pref......... O O | April, Oct 
Lanarkshire Trams Co. ..| , 5| 1,733! + 30D| 5 9,305 | 943 4j per Cent. Ist Mort. Dəb.. 1 O| April, Oct 
Lancashire United ...... e 4 1.5)2| + 22» 5 7.65) |+ 1.034 Usoridee k District E.S. Co. 5% Db. St. 17 1 si 
rporation.......| p, 7| 8107| + 322] 4t | 353924 J+ 14,531 Waste Heat & Gas Elec. Gan. Stations. . 19 0 | May, Aug. 
Leicester rporation e| 5 7 2,832 | + 97 6 14,936 + 623 Westminster Elec. Sup. Ord............ 10 6 ar, Sept 
Lie Corpora Hon esl cy, 7 655 | + 3l | $33 27,152 i+ 1231 4% per Cent. Cum. Pref. ........ 4 9j Jan, July 
rporation ..... es ix sx E ia - ; 
Lier Corporation...) Jin. 31 | 1263] + 782] §5 69,199 i+ 2,227 Electric Riilaay3: ani Tramways. 
l Overhead Rly. | F.5. 8 1,913 ! + 1? 6 10,021 i+ 33) Pref. Ord 
udno&ColwynBa R : 6 153 | + T 12 L451 |— 3 | Bath Elec. Trams Pref. Or ear vis April 
ondas Bounty Council -| , 6j 420532; — 379, 43 [1.827.692 + 527 wb Por O ea a n d E 613 0 Jan, July 
ndon Elec. Ry. s 7| 14,l05 | — 5) 6 83.293 |— 72) Do. 44 Ist Mort. Deb. Stock (red.).... 6 0 0 pril, t 
London United ........| , 6| 55» | + 372; 6 | 22891 = 3» B'ham Dist. Power & Trac.4$ IstDeb.Stck 5 3 5] Jan, July 
Lowestoft Corporation .. iE 7 172), + 42 18 2441 i+ 273 Bristol Tramways & Carriage Ord....... 613 2 eb, Aug 
woo ‘Corporati . ee ee e ee ee . d 4 per Conte Boss sois 2d ^ Feb, "Aug 
anches : A I fond [p] e a OS. E SUE E ET ' 
Mersey Rallies ration . 3 f 3 T g E: Pic T Mo BritishElectricTraction6%i oPf.Ord. ee sae June, Dec 
Metropolitan Dist. Rly...| ,, 7| 12331| — 32| 6 | 7393 |- 85 Do. D? bidon = . 

Met. Elec. Tramways ....| „n 6| 851] + 315] 6 | 43.453 |- 85 Dos: 6 par ont Cum Pref... pes 6 2 0|Feb, Aug 
Nelson Corporation .....| ZO 7 13}; + 6| 43 9353) + — 755 Dos B nne ese 5 4 O| April, Oct 
Nowsastieon-TyniCorpa. n — 7, 5,209 | + 434| 44 | 221.979 |t 199H poer ode Stock. MD 5 8 5| May, N 

rt (Mon) sesel s 7/1 715) —~ — 2| 45 | 34559 |+ 2376 Do MER le re aa ada 413 9| Fel” Aus 
Nor ampton Corporatio} s 6! S57) + 41 | $45 | 23273 F LÐ | ee oe BO t 117 T|Feb Aug 
Oldham Corporation -...| ,, 8| 2172| + 16| 45 | 101392 j+ 709 Do. CUA See Ord toek seri d NEL 
Perth (N.B.) Corporation.) 3 4 152) =~ 4| 33 655) H 183) Dos. -4 Ber Cont Breton n ee Wed ns es 
Perth (W. A.) Elec. Trams. se ee ve oe e ‘oe Do. dA oat j Pref. Ord. Stock... 4 13 0 ee 
Portsmouth Corporation .| Jin, 31 | 1,7353 + 27] 44 | 99,437 |b 6.332 Be Sd 316 Feb 
Preston Corporation .... reo. 4 8l3 — 22, 45 32611 + 2,327 Do. D LA: ented Df. Ord. Stock. d 415 3 
Rotherham Corporation .| ,, — 4! 1,071, 210 | Wat | 4683). + 941 pod in Dis d 4 1 0 Feb, A 
Salford d Gorporatio 0 e. 4» 9; SUH! + 157] 45 | 23539 |+ 10,593 Do. | & pe don Riy. 5 per Csat. dios: 
Shang **.e*0*0*00206p5D^6 (E) 4 5124 -+ $1,232 ze | . City X a Lon on y. pe 5 1 [6] Feb Au 
Sheteld Corporation ....  » 8. 76/0 '-4 151 | 145 | 337603 | + 24.522 Pre e ERIE E ie 5 | 0| Feb, Aus 
Singapore Trams .......| ,, 7 | $12,449; — $1,019 | il5 | $70,599 ‚+ $3,931 | St B it N 5 3 0| Feb, Aug 
S Metropolitan Tramways} o 6l 1018| + 353 6 5125 |+ 1.359 i} St. ai xu S A EA 5 5 0| Feb, Aug 
Southampton *e*29200€692820€ 7) 4 1,173 + 2/ 41 53,151 t 3,055 | St. ES 4 pe r Cent. Perpetual Debs.. ale e 4 9 0 May, Nov 
Southend Corporation .. i 4 693} + 132] 45 41,823 |t 7,113 l St. Gateshead & District Trams Order ces 711 O ka 
a l E E ee ede Zoo Jf auel >p | Hastings & District Elec. Trams Ord... 8 à 0| Apri, Oni 
Sunderland Corporation... ,, 8| 12312| — © 23| 45 | 63,953 |F 58»| 1 ipee OH iE .. | Mar, Sept 
Sunderland District toreo , 4 977 + 53 14 7,933 t 823 | 10 D 6 r Cent. Pref. vus usw sehen 9 4 6 Mar, Sept 
Swindon Corporatioa .... " 4 | 131 — 3,4141 7,342 + 332 | 10 Do. 41 pe r Cent. DcbS.ccccsoccseccce 518 O | Jan, July 
Tyneside Tram. Co. .....] p 4 48) + 3) 5 2,255 | 193 | St. L Theat E. T. &Lt. 5 per Cent. Pref. . 5 6 2| Mar, i: t 
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steadily increased for many years, being 30 per cent. more 
in 1913 than in the year before, while ample provision has be arranged) the better, 


ordinary shareholders. On the engineering 


of a waste heat station at Barugh, to which, for the same 
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power and lighting to private consumers, but it must not 
supply energy for lighting alone except through an autho- 
rised distributor working under an order. The usual 
restrictions where a supply is already being given are also 
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er Qicromoguet ae and rural districts, so that many parts of the Power Com- 
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| Through and Around the abs dd 
pany’s area are cut off from the use of electricity for lighting 


purposes, even though the mains pass through them. 
Naturally the Power Company wants to alter this state of 
affairs, and a clause has, therefore, been inserted in the Bill 
seeking powers to supply current for lighting in such districts. 


This clause, we are glad to hear, is receiving the support of 
but it will also not surprise our 


a — 


many local authorities ; 


Engel...... T" | 
SoxE Ponts IN RAILWAY Clement and L. V. Walker 825 | | : d 
: ELECTRIFICATION HM B | Lagan INTELLIGENOE ........ 825 | readers to learn that a number of local authorities, especially 
Switches and Switchg ear | i Hu parole ^ ^en s vi e oi those who are not affected, are opposing the Bill. It should 
[Edler]. La Télé hone: a f : : Y: TUA. 
Cande. Dotan et Ia Electric Vehicle Progress Sup- be pointed out that if the inhabitants of the district want 
Teléphonie sans Fil plement ........ ee .. 18 | electric light, and that if they obtain a temporary supply 
— —— | from the Power Company, the local authority will not sub- 


sequently be prejudiced in obtaining a provisional. order. 
It should be the business of a local authority to work for the 
good of the inhabitants of the district controlled by it, 
but it is clear in this case that many of the opposing local 
authorities are interfering in a matter which does not in the 
least concern them. Of course, there is an attempt to 


NOTES. 
——9———— 
A Case for Municipal Reform. 
THE remarks made by the chairman, Mr. A. G. Lupton, 


at a recent meeting of the shareholders of the Yorkshire 
Electric Power Co., show that good progress is being made justify their attitude by the usual talk about a monopoly, 


in bringing the benefits of electrical energy before the which, as is also usual, is quite beside the point. In our 
inhabitants of that part of the country. The revenue has | opinion, the more monopolistic electricity supply becomes 


(provided there are adequate safeguards, and this can always 
and there is no doubt that 
most of its present ills are much more due to “ parish- 


been made for the financial stability of the concern, even 
' than to monopoly, whether we look at the 


. x : l . * 141 * 
though this has sometimes been done at the expense of the pump-ishness ' 
side the | matter from the consumers’ or the suppliers’ point of view. 


We wish, therefore, the Yorkshire Electric Power Co. everv 
success in its attempt to pass this clause, and hope at the 
Further | ano time that the local authorities concerned will be 
blessed with some meed of common sense, and recognise 
that what is the best course for tlose whose interests they 
are supposed to represent is also really the best course for 


increasing demands for energy have necessitated the erection 


reason, further extensions will shortly be made. 
preference shares are to be issued, and a Bill is to be pro- 
moted in Parliament, partly to obtain further financial 
powers, bu* more especiallv to increase the supplv powers 
and generally to facilitate the development of the com- | themselves 
hemselves. 
panv. Of these, from our point of view, the last two are 
the more important, for their introduction has raised a point , PS 
which it would be as well in every way to settle as soon as Taxation of Radio-Telegraphi Time Signals. 
possible. DS WE are glad to be able to announce that, after all. the 
—— PosTMASTER-GENERAL has decided not to require a payment 
l THe Yorkshire Electric Power Ço., like others of its kind, | of an annual royalty for licences ssued in respect of radio 
iS restricted to a certain definite policv—that is to sav, ' stations used for receiving time sgnals, Some little time 
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generally, it can supply energy for power alone or for 
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ago we referred to the agitation against any such proposal, 
and to the active steps which were being taken by Mr. F. 
HorE-JoNEs to resist a form of taxation which seemed 
altogether undesirable. The following letter has now been 


received by Mr. HorE-Joxzs from the Post Office :— 

General Post Office, February 5, 1914. 

‘Sir: With further reference to your letter of December 16th last and 

previous correspondence on the subject of the issue of licences for the 
reception of timc signals by wireless telegraphy, I am directed by the 
Postmaster-General to express his regret that it has not been possible 
to send you a definite reply at an earlier date, and to inform you that, 
in view of the representations made by vou and others, he has decided 
not to require payment of an annual rcyalty for licences issued in respect 
of apparatus intended for this purpose. The fee of £1. 1s., which is 
charged to cover the office expenses connected with the issue of the 
licence and the inspection of the installation, will, however, still be 
payable bv applicants for such licences. 

I am, Sir, 

Your obedient servant, 
(Signed) E. CRABB, 
On behalf of the Secretary of the P.O. 


This satisfactory result is largely due to the organised 
protest of such institutions as the National Association of 
Goldsmiths, the British Horological Institute and the 
British Science Guild, and no doubt also to the pub- 
licity given to the subject in the electrical and horological 
journals. It would have been ridiculous to attempt the taxa- 
tion of such stations merely on the ground that the owners 
picked up time signals from Paris, Norddeich and else- 
where—thus obtaining a time service from foreign sources 
which should have been instituted by this country. Ac- 
curacy in time-keeping is rather a matter that should be 
encouraged than discouraged, and we are glad to see that 
the Post Office officials have now taken this view. 


CER 
Colonial and Foreign Electricity Works. 

WirH this issue we publish our Tables of Colonial and 
Forcign Electricity Supply Works and Electric Railwav and 
Tramway Undertakings, thus completing our Annual Group 
of Tables. Perhaps the most noticeable feature of these 
Tables is the rapid increase in the number of entries, about 
100 further undertakings having been added on this 
occasion. We have endeavoured to obtain as full a list as 
possible of Colonial undertakings, while we have also been 
able to include a number of typical Continental and foreign 
electric power and transmission schemes. Unfortunately 
we experience considerable difficulty in obtaining up-to- 
date figures of the plant capacity. connections, consumers, 
&c., though on the present occasion the majority of the 
entries have been corrected by the engineers of the under- 
takings, to whom we tender our sincere thanks for their 
courtesy in complying with our request for information. 
Good progress is shown in the returns from Australia, India, 
South Africa and Canava. Many new stations have been 
erected and some of the existing undertakings show con- 
siderable expansion. For instance, in Adelaide there are 
now about 11,500 consumers ; in Melbourne there are over 
18,500, and in Sydney over 6,000 consumers. The figures 
of some of the Canadian, Indian and Japanese undertakings 
also indicate remarkable development, while the capacity 
of the plant of the Victona Falls and Transvaal Power Co. 1s 
now 115,000 kw. with ancther 43.000 kw. under construction. 
The Johannesburg mwjicipal electricity department has 


also cver 13,5C0 consumers, so that the inhabitants of the 
Rand would appear to be fully alive to the advantages of 
electricity for lighting, power and industrial purposes. 
Among the additions to the Tables on the present occasion 
may be mentioned the undertakings at Foochow (China), 
Kumamoto (Japan), Honolulu, Horta Faval (Azores), 
Lobito (Portuguese Africa) Addis Abeba (Abyssinia), 
Zagazig (Lower Egypt) and Antofagasta (Chili), the Barce- 
lona and Bochum (Germany) power schemes and the muni- 
cipal undertakings at Buda-Pest, Dront heim,Ghent, Munich, 
Naples and Rome. The reports from China are to the 
effect that as soon as the country settles down there should 
be a good demand for electrical plant and machinery. 
Progress during the past year has, however, been compara- 
tively small, and in one case a station engineer had to 
bewail the loss of more than half his consumers owing to 
the Revolution. 


—J———- 


The Election of Councils of Societies. 

Mr. A. S. E. ACKERMANN has called our attention to an 
alteration in the rules of the Royal Aero Club by which it i 
proposed that members taking part in the ballot for the 
Council shall vote for the full number of members required— 
that is, for as many candidates as there are vacancies. 
Although this Club is only remotelv connected with the 
electrical industry, any such rule is so pernicious that we 
think well to draw attention to it. It should be mor 
generally recognised that much of the balloting that takes 
place in the proceedings of scientific societies is purely 
farcical : in other words, it is practically impossible to throw 
out any candidate. A rule of the kind proposed bv the 
Royal Aero Club makes it virtually impossible for anv other 
candidates to be elected than those proposed by the retiring 
Council. A few moments’ consideration will show that this 
is the case, and is due to the fact that the great majority 
of those members who vote will vote for the unaltered list. 
Any candidate who is comparatively unknown to individual 
members thus receives votes because he is unknown. and 
any member whose name is substituted for one of those 
originally proposed stands a very small chance. lecause 
it would require strong concerted action to secure a majority 
for him. We have never understood why certain societies 
object to members voting simply for the candidates that 
they know, and for those alone. By so doing, the number 
of votes given would vary considerably from one candidate 
to another, and those who receive the largest number would 
be elected —a result which is alwavs supposed to be desirable, 
but which seldom obtains. 

ETE 
The Americanised Great Eastern Railway. | 

ANY criticisms which for patriotic motives we might wish 
to make on the appointment of Mr. Henry W. THORNTON, 
general superintendent of the Long Island Railroad. 85 
general manager of the Great Eastern Railway must "i 
tempered by the statement that this is the outcome of a desire 
on the part of the board of the latter railway to possess 4 
general manager with experience of handling heavv traffic 
operated by electric traction. A biography of Mr. THORY 
TON shows that he entered the service of the Pennsylvania 
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Railroad 20 years ago, and has during that time taken part 
in the development of one of that concern's subsidiarv 
undertakings—the Long Is'and Railway suburban system. 
These lines, 1t will be remembered. are worked on the single- 
phase system. Some interesting developments may there- 
fore be expected when Mr. THORNTON really gets going. We 
are afraid, however, we are not so troubled about this 
appointment as some of our contemporaries have become 
during the past few days. We neither believe with Lord 
CrLAvD HAMILTON that it would not have been possible to 
find an Englishman capable of filling this position, nor do we 
agree with those who think that the doom of the British 
railway chief has been sounded by what has happened. It 
is not the first time that an American has becn called on to 
manage an English railway, nor will it be the last, while 
the opposite proposition 1s cqually true. And we do not 
doubt that precedent will be followed in this case, and that 
far from American ideas being imposed upon us, it will not 
be long before Mr. TuoRNTON becomes, like his pre- 


decessors, more English than the English. 


EE D MÀ — — — — 


Railway Map of London.—We have received from Messrs. 
Edward Stanford (Ltd.) a new edition of their well-known map 
showing the proposed railways, tramways and other schemes 
affecting London which are to be introduced in the present 
session of Parliament. [n its previous form this map is well 
known to readers of THE ELECTRICIAN, and the present copy 
in general outline does not differ verv much from other editions 
which we have noticed. So far as we are aware, for the first 
time the Northern Junction Railway, whose claims are to be 
considered this session, and whose promotion has causeda 
great deal of feeling in some of the northern suburbs of London, 
appears in red on this map. The various proposed extensions 
of the tube railways which have been mentioned in these 
columns are also shown. Apart from any current value this 
map may have. the permanent character of the information 
which it gives should make it generally useful in engineering 
offices. The price is 2s. 

“ The Eutectoid Transition Point of Carbon Steels.’’— 

S. W. J. Smith and Mr. J. Guild recently read a Paper before 
the Royal Society dealing thermomagnetically with this sub- 
ject. The authors state that the magnetic properties of steel at 
temperatures near the eutectoid transition point deserve further 
examination. Simultaneous observations of intensity of 
magnetisation and of temperature were made over various 
ranges of heating and of cooling in different magnetic fields. 
Nine steels containing percentages of carbon ranging between 
0-1 and 1-5 were used. Each steel contained about 0-2 per 
cent., or less, of silicon and of manganese. [t was found that 
the temperature corresponding with the beginning of the 
transformation of the eutectoid durmg heating could be fixed 
within. +1°C. under suitable conditions. This temperature 
was 135 C. as read by the thermometers used, which, however, 
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Wireless System on Lackawanna Railway.—According to 
an announcement in the “ Electrical Review and Western 
Electricizn," the Delaware, Lackawanna and Western Railway 
(U.8.A.) is constructing two additional wireless stations along 
Its line. When these stations are completed thev will, with 
the two stations already in operation, provide for radio com- 
munication over the entire line with such trains as are equipped 
with wireless apparatus. Both the east and west-bound Lacka- 
wanna limited trains will, it is stated, begin to handle com- 
mercial messages as soon as these stations are completed. 


Electric Block System Level-crossing Signal.—The © Elec- 
trical Review and Western Electrician " gives an instance of 
a good type of level-crossing signal in use on an American 
railway. The signal is operated by the ordinary electric block 
system but, in addition to a visual signal being displaved. a 
loud-toned bell is rung which can be heard for a distance of a 
quarter of a mile. The bell rings continuously from the time 
the train reaches a point, perhaps. a mile away from the 
crossing. At night the signal is illuminated by a lamp shining 
through a white or red screen. Should the circuit wire be 
broken or anv other mishap occur the danger signal is imme- 
diately displayed. 

Proposed Meteorological Conference.—As there will be no 


meeting of the British Association at home this vear, it Is pro- 
posed, according to " Nature," to hold in Edinburgh on Tues- 
dav. September 8th, and the four following days, a conference 
of observers and students of meteorology and allied subjects. 


One of the objects of the conference is to bring together ob- 


i ; . i 
servers in meteorology, climatology, oceanography, limnology, 


were better adapted for comparative measurements than for | 


determination of absolute values. It was the same for all the 


steels. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


May 26,1910 .. 


Latakia—Palura ................ $ — 
Scalanuova—Samos .............. April21,1912 ... — 
Marmariza—Rhodes.......... ..» April 21,1912... — 
Poulocondore—Pontianac......... July 6, 1912 ... — 
Jamaica— Colon ................ sese June 9,1913 ... — 
Cayenne—Salinas ................ Oct. 50,1915 ... — 
Cape St. James—-Poulocondore... Dec. 7,1913 ... — 
Fayal—San Miguel ........... ... Jan. 20,1914 ... Feb. 18, 1914 
Oran—Tangier ............ ese . Jan. 20,1914 ... — 
Tangier— Cadiz ............. Doa eU. . Jan. 20, 1914 ... — 
c ne lida ieee Feb. 11, 1914 ... — 


Tangier— Ceuta ...................... Feb, 15, 1914 


atmospheric electricity, terrestrial magnetism and seismologv, 


as well as presons who are interested in the discussion of these 
observations. Special attention is to be directed to the teach- 
ing of meteorology in schools and to the relation of meteorology 


to aviation. To ensure the suecess of the conference it is im- 


portant that the organising committee should know as soon as. 


possible the names ‘of those who propose to attend, and such 
persons are invited to communicate with Mr. F. J. W. Whipple, 
honorary secretary, at the Meteorological Office, South Ken- 
sington, S.W. The representative character of the organising 
committee, of which Dr. W. N. Shaw is chairman, and to which 
further additions are to be made, augurs well for the success of 


the conference. 

Eighteen Years of the Cinematograph.— It will interest our 
readers to know that it is Just 18 vears ago since Mr. R. W. 
Paul first exhibited his cinematograph, which was then called 
the " theatrograph " and " animatograph," and which was 
logically the outcome of the kinetoscope which at that time Mr. 
Paul had been manufacturing for the previous two years. The 
history of the cinematograph since that time is in a general way 
well known to all our readers. We believe it entered its pro- 
fessional career by making its appearance as a turn at the 
music halls, where pictures of scenery and moving trains were 
shown. Subsequently the cinematograph was a feature at all 
shows and processions, while nowadays we have reached the 
stage of the " cinema drama " and the “ Animated Gazette." 
Interest in the cinematograph has been chiefly popular. but 
this apparatus is also of great value to the scientist. while its 
educative value is almost incalculable. and it should be used 


more extensively for this purpose. 

** The Stimulating Effect of Alternating Currents on Chemi- 
cal Action." —In a Paper before the Royal Society Mr. S.G. 
Brown described experiments on the effects produced by pass- 
ing a rapidly alternating current through simple voltaic cells. 
The general effect was to stimulate chemical action and. to 
cause the cells to give a greater supply of continuous current 
which otherwise would not be produced. The alternating 
current would prevent a cell from polarizing, or, if the exposure 
of the zinc anode was small. and the continuous-current delivery 
restricted bv this means, would increase the current by stimu- 
lating a greater chemical action between this pole and the elec- 
trolvte. This latter action depended greatly upon thefalter- 
nating-current densitv, and if this was sufficiently high the 
chemical action induced might be sufficiently intense to oxidize- 
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any known metal forming the anode. It was thought that this 
phenomenon was one of wide application and might explain the 
working of the Branlv coherer. 

Electrification of the Swedish State Railways.— According 
to an announcement in “ Engineering," the Board of the 
Swedish State Railways has just laid before the Government a 
plan for the electrification of certain sections of the State rail- 
ways. The first to be electrified will be the eastern section of 
the Lapland railway from Kirunavaare to Gellivare, Lulea and 
Svartów. Also it is proposed to extend the electric working 
of the Stockholm-Marsta section of the North Trunk line (pro- 
posed some time ago) to Upsala and Krylbo. Of railway lines 
south of Gothenburg it is proposed to electrify the Stockholm- 
Gothenburg line, the Katrineholm-Norrképing section, the 
Párna-Nykóping-Malmó-Trelleborg sections, and the Gothen- 
burg-Malmó line. For the provision and transmission of power 
for these lines two svstems of transmission are to be constructed, 
both starting from Trollháttan. The two svstems of lines, 
which are to transmit energy at 80,000 to 100,000 volts are to 
follow the railways as far as possible, and at about every 25 
miles transformer stations are to be built to transform down to 
15,000 volts, which is to be the working voltage. Provision is 
also to be made at these stations to supply current for lighting 
or power purposes to outside consumers. 

Safety at Sea.—Nearlv every device for ensuring greater 
safety of steamships 1s of an electrical character, and 
ingenuity and skill are being brought to bear upon the problem 
of greater safety at sea every day. Radiotelegraphy has 
quickly earned a first place in this connection, and now we hear 
of another electrical device, the work of Mr. A. Esplen, of 
Liverpool, designed to operate from the bridge the reversal 
of a ship’s engines. At present, even with telegraphic means of 
communication between the bridge and the engine room, a 
comparatively lengthy period is liable to intervene in giving 
effect to the necessary instructions. One of the Houlder 
liners, the " La Negra," trading between Liverpool and the 
Argentine, has been equipped with the new device. 

Mr G. Marconi, in estimating the effect of the new Inter- 
national Convention for the saving of life at sea, states that 
the wireless telegraph clauses of the Convention will necessitate 
the equipment of 10,000 additional seagoing vessels with radio- 
telegraphic apparatus, and that this will mean the provision of 
25,000 additional operators. 

Another vessel, the great new Cunarder * Aquitania," is also 
to have her lifeboats specially equipped with radio apparatus. 

Meterological Radio Observations.—It is announced that a 
radio station at Frederickshavn, near completion, is specially 
equipped to receive from German airships while in flight reports 
as to weather conditions, temperatures, &c., in the higher 
atmosphere. 

Electric Transmission on Automobiles.— An electric trans- 
mission unit which replaces the flv wheel, clutch, change-speed 
sear set, electric starting equipment and lighting generator on 
autumobiles was exhibited on a car at the recent New York 
automobile show. This unit. which is placed directly behind 
the engine crank case, consists of two dynamos with their 
armatures mounted on a common shaft connected with the 
driving wheels. One dynamo serves as a combined magnetic- 
drag clutch and generator, the other acts as a booster motor 
which assists in driving the car at Intermediate speeds. The 
field. voke of the clutch generator is rigidly connected to and 
revolves with the engine crank shaft, at the same time mag- 
netically dragging round with it the armature at a definite slip 
which depends on the current flowing in the latter. Instead 
of wasting in resistance the energy generated by this slip, the 
power is utilised at intermediate speeds to drive the booster 
motor, whose field voke is fastened to the chassis. The change 
from low speed to high speed is accomplished by gradually 
decreasing the booster field excitation and finally short-cir- 
cuiting the clutch generators brushes at high speed. By 
decreasing the booster field excitation more current is drawn 
from the clutch generator, thereby increasing the magnetic 


drag on the latter's armature and consequently reducing the 
5 . ; S MOLDE CM 
slip. At intermediate speeds the efficiency of transmission 1s, 


therefore, the combined efficiency of the two dynamos, while 
on top speed the efficiency is that of the clutch generator alone. 
When operating on top speed the booster is no longer a motor 
but is converted into a generator to charge the storage battery. 
Provision is made for charging either at a 10-ampere or 30- 
ampere. The booster may also be employed as an electric 
brake by placing the controller handle in the neutral position. 
Electric starting is accomplished by operating the clutch 
generator as a motor on storage-battery energy. Battery 
current is not drawn upon except in starting the engine. With 
this gear the petrol engine can be run at its most efficient speed, 
all speed variations of the car being governed through the 
electrical transmission, thus avoiding the jolts sometimes 
resulting from sharp speed changes. "The outfit weighs prac- 
tically the same as the parts it replaces, and costs only £5 to £6 
more. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. A. 8. Blatterman concludes his article on ‘‘ Design of th 
Radio-Telegraph Transmitter " (p. 821). 

We give a translation of an article by Mr. Ricardo Lopez on Sw 
Proposed Improvements on the Wheatstone Automatic System 
(p. 875). 

We conclude our description of the electrical equipment of the 
Lotschberg Railway (p. 809). 

An account is given on p.804 of the discussion on Mr. Roger T. 
Smith's Paper on ' Some Railway Conditions Governing Electrifici- 
tion." This took place at the meeting of the Institution of Electrical 
Engineers on Thursday, February 12th. Our Leading Article 
(p. 818) also deals with this subject. 


An abstract of a Paper by Mr. F. J. Turquand, on the “ Design and 
Maintenance of Miners’ Electric Lamps,” is given on p. 807. 


We give an account of a report by Mr. A. Busse to the Union 
Internationale de Tramways et de Chemins de fer d'Intéret Local on 
* Rail Corrugation " (p. 807). 

We give an abstract of a Paper on “ Electric Train Lighting 
Systems," read by Mr. T. Ferguson before the Manchester Section 
of the Institution of Electrical Engineers (p. 813). 


Companies’ Meetings and Reports.—Meetings of the Gt. Northem 
Railway Co., St. James’ & Pall Mall Electric Light Co., and York- 
shire Electric Power Co. are reported (p. 834). 

Directors’ reports abstracted include those of the Bristol Tram- 
ways & Carriage Co., Cambridge Electric Supply Co.. Central London 
Railway Co., City of Buenos Ayres Tramways Co. (1904). Cie de 
Electricidad de la Provincia de Buenos Aires, Giant's Causeway & 
Portrush Electric Tramways Co., W. T. Glover & Co.. GuemeY 
Railway Co., Kensington & Knightsbridge Electric Lighting Co. 
London Electric Railway Co.. London Electric Supply Corp.. Mackay 
Companies, Metropolitan District Railway Co.. Notting Hill Electre 
Lighting Co., South Metropolitan Electric Light & Power Co. and 
Westminster Electric Supply Corp. (p. 834). 


OBITUARY. 

Sin Fraxk REk.— The death occurred on Tuesday last at Pinner 
of Sir Frank Ree. who had been general manager of the London & 
North-Western Railway since 1909. He was born in 1857. and had 
been in the employ of the London & North-Western for 26 year 
During his term of office as general manager he carried out a Ter 
ganisation of the various departments, and had a large share A 
framing working agreements with other companies. It was alio 
under his auspices that the acquisition of the North London Railway 
was completed and the scheme for the electrification of the com- 
pany's suburban lines sanctioned. 

Lapv Bricnt.—The death occurred recently of Lady a 
widow of Sir Charles Tilston Bright, and mother of Mr. din 
Bright, F.R.S.E. Mr. Bright is himself in somewhat man 
health, and his many friends will join us in condoling with him m "i? 
bereavement. 


APPOINTMENTS VACANT AND FILLED. 


The Governors of the Borough Polytechnic Institute invite du 
tions for the post of chief assistant in the physics and electrotet du 
department. Commencing salary £180. rising to £250 pe e dol 
Applications to the principal, Mr. C. T. Millis, Borough-road. Honto" 
S.E., by March 3. See an advertisement. 
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Applications are invited for the position of borough electrical 
engineer at Salford. Salary £1,000 per annum. Applications to the 
town clerk (Mr. L. C. Evans), Town Hall. Salford, by Feb. 28. 

The Senate of the University of London invite applications for the 
university chair of physics, tenable at Royal Holloway College. 
Salary £600 a year. Applications by first post March 9 to the 
Academic Registrar, South Kensington, S.W. 

Liverpool Education Committee invite applications for the post of 
principal of the Central Municipal Technical School. Commencing 
salary £500. Applications to the Town Clerk by Feb. 27. 

The Council of the Metropolitan Borough of Hammersmith invite 
applications for the post of mains superintendent. Commencing 
salary £150. rising by two annual increments of £10 and one of £5 to 
£175 per annum. Applications to the borough electrical engineer, 
Mr. G. Gilbert Bell, by Feb. 25. 

An assistant works electrician is wanted for a colonial smeltery. 
See advertisement. 

An important English firm of cable manufacturers require an 
experienced traveller, with connection in Lancashire and Yorkshire. 
See advertisement. 

A qualified and reliable electrician is required for a large brewery 
near London. See advertisement. 

A mains and permanent way superintendent is required in the 
Darlington electricity and tramways department. Salary £200, 
rising to £250. Form of application from the Borough Electrical 
Engineer. Applications by March 2. 

Basingstoke Corporation require a clerk of works for the installa- 
tion of a scheme on the three-wire d.c. system. Salary £160. 
Applications by noon March 3. 

A draughtsman acquainted with the design and control apparatus 
for d.c. motors and dynamos is required by Messrs. W. H. Allen, Son 
& Co., Queen's Engineering Works. Bedford. 

An armature winder charge-hand is wanted for the Woking district. 


Mr. H. Holliday, engineer and manager of the Torquay Tramways 
Co., has been appointed engineer and manager of the Rhondda 
Tramways Co. 

Mr. E. E. Fournier d'Albe, D.Sc., assistant lecturer in physics in 
the University of Birmingham, has been appointed special lecturer 
in physics in the University of the Punjab, Lahore. 

Stoke Newington (London) Council have appointed Mr. A. E. 
Collings sub-station assistant at a commencing salary of 30s. a week, 


INSTITUTIONS AND SOCIETIES. 


Institute of Radio Engineers.—At a meeting of this Institute held 
recently in New York, Mr. J. S. Stone read a Paper contributed by Mr. 
C. Tissot on “ The influence of alternating currents on certain melted 
metallic salts." This Paper disclosed that certain metallic salts 
when properly subjected to a direct potential became materially 
better conductors, and maintained their conductivity after a removal 
of the potential, and that if a radio- or audio-frequency alternating 
potential was then applied the conductivity was materially decreased. 


Wolverhampton and District Engineering Society.—A special meet- 
ing of this Society will be held to-night at 7:45 p.m. at the Technical 
School, Wolverhampton. The chairman, Mr. C. E. C. Shawfield, 
will deliver his presidential address on ** Electricity and Gas." and 
this will be followed by a Paper ‘on * The Cooking Problem—Why 
Electricity is Winning," by Mr. F. S. Grogan. 

Royal Institution.—On Saturday next (Feb. 28) at three o'clock, 
Prof. Sir J. J. Thomson, O.M., F.R.S., begins a course of six lectures 
at this Institution on '* Recent Discoveries in Physical Science." On 
Tuesday, March 3. Prof. Sir J. H. Biles, F.R.S., delivers the first of 
three on ‘‘ Modern Ships”: (1) * Smooth Water Sailing.” (2) 
“ Ocean Travel," (3) ‘‘ The War Navy " ; and on Thursday. March 5, 
Prof. C. F, Jenkin begins a course of three lectures on ** Heat and 
Cold." 'The Friday evening discourse on Feb. 27 will be delivered 
by Prof. W. A. Bone, F.R.S., on ‘‘ Surface Combustion." 


Optical Society.—The annual general meeting of the Optical 
Society was announced to be held on Feb. 12. but as a mark of re- 
spect to the memory of the late Sir David Gill. K.C.B.. F.R.S.. who 
was president of the society at the time of his death, the proceedings 
were adjourned after the following resolution had been passed :— 

The Optical] Society desires to express its fecling of the very great loss 
sustained by the Optical Socicty and science generally by the death of 
the president, the late Sir David Gill, K.C. B.. F.R.S. ; to put on record the 
appreciation of his very great services to the society and to science gencr- 
ally; and toexpress the very deep sympathy of the society with Lady Gill 
in her sad loss, : ; 
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EDUCATIONAL NOTE. 


Manchester University.—The Council has appointed Dr. C. A. 
Edwards to the Chair of Metallurgy and Metallography in the Uni- 
versity for the term of three years. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Feb. 20th (to-day). 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Mecting at Hugh Bell School, Middlesborough. Dis- 
cussion on *' Coal and its Use in Steam Raising," opened by 
Mr. P. S. Thompson. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at Royal Technical College, Glasgow. Dis- 
cussion on previous Papers and on the Manufacture of Electrical: 
Cables, illustrated by the Cinematograph. 

GREENOCK ELECTRICAL SOCIETY. 

7:45 p.m. Mecting at Temperance Institute, West Stewart-street,. 

Greenock. Paper on ** Power Station Design," by Mr. J. Punch. 


INSTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Annual General Meeting at Storey’s Gate, St. James’s Park, 
London, S.W. Paper on “ Some Modern Methods of Welding," 


by Mr. T. T. Heaton. 


SATURDAY, Feb. 21st. 
RoyaL IssTITUTION OF GREAT BRITAIN. 


3 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Lecture on “ The Electric Emissivity of Matter," by Dr. J. A. 


Harker, F.R.S. (Lecture II.) 


WONDAY, Feb. 23rd. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at Armstrong College of Science, Newcastle. 
Paper on “Some Railway Conditions Governing Electrifica- 
tion," by Mr. Roger T. Smith. | | 


TUESDAY, Feb. 24th. 
MANCHESTER SECTION OF TAE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the University, Manchester. Paper on 
“Some Railway Conditions Governing Electrification,” by 
Mr. Roger T. Smith. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster, S.W. Papers 
on " Rail-steels for Electric Railways," by Mr. W. Willox, 
and on ** Rail Corrugation and Its Causes," by Mr. S. P. W. D. 


Sellen. 


WEDNESDAY, Feb. 25th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
7:30 pan. Meeting at the University, Edmund-street, Birmingham. 
Paper on ** Electric Locomotives,” by Mr. F. Lydall. 
THURSDAY, Feb. 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on “ Motor and Control Equipments for Electric Locomotives,” 


by Mr. F. Lydall. 


FRIDAY, Feb. 27th. 
JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at 39, Victoria-street, London, S.W. Paper on 
" Operation and Upkeep of Electric Motors,” by Mr. E. F. 


Butler. 


PHvsicAL SocrETY. 
8:30 p.m. Meeting at Imperial College of Science, Imperial Institute 
Road, South Kensington, S.W. First Guthrie Lecture on 
* Radiation of Gas Molecules Excited by Light," by Prof. 


R. W. Wood. 
Rovar [INSTITUTION OF GREAT BRITAIN. 
9 p.m. Meeting at Albemarle-street, Piccadilly, London, W. Dis- 
course on * Surface Combustion,” by Prof. W. A. Bone, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. LEAF. 
The following orders have been issued for the current week :— 
Monday, February 23rd, A Company.— Technical Instruction, 7 p.m. 
to 10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 
Tuesday, February 24th, B Company.—Technical Instruction, 7 p.m. 
to 10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 
Wednesday, February 25th, Recruits only.—Infantry Drill, 7 p.m. to 


8 p.m. Technical Instruction, 8 p.m. to 10 pm. Rating Examina- 


tion for all Companies, 7 p.m. to 10 p.m. 

Thursday, February 26th, C Company.— Technical Instruction, 7 p.m. 
to 10 p.m. Miniature Range Instruction, 7 p.m. to 9 p.m. 

Friday, February 27th, D Company.— Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Instruction, 7 p.m. to 9 p.m. 

Saturdav, February 28th.—Headquarters will be opened from 10 a.m. 
till 12 noon for regimental business only. 
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SOME CONDITIONS GOVERNING RAILWAY ELECTRIFI- 
CATION. | 


We give below an abstract of the discussion on Mr. Roger T. 
Smith's Paper on this subject, which took place at the meeting 
of the Institution of Electrical Engineers on Thursday, Feb- 
ruary 12th. An abstract of the Paper appeared on p. 761 of our 
last issue. 


Mr. H. W. Fig TH (G. E.Ry.), in opening the discussion, said the author had 
atated the greatest drawback to electrification in this country to be the low 
return for passenger transportation. That, however, was a matter which 
could not be dealt with by the railway companies themselves. Fares had 
gone down, and were now extremely low; but many of them were 
statutory obligations upon the companies, who were expected to pro- 
vide superior acceleration, superior schedule of speeds and superior 
comfort for the same revenue. If it were possible to have 100 per cent. 
load factor on suburban services it might be possible to get an adequate 
return from electrification ; but, unfortunately, by far the greater part 
of the suburban business was peak load, and it was not necessary to 
emphasise what that meant in the economic situation. To provide an 
enormous capital for peak load business, and to have that capital lying 
more or less idle during the rest af the day was not good business. Of 
course, clectrification had been shown many times greatly to increase the 
number of passengers handled ; but he thought that some of the figures 
which had been published should be taken with a certain amount of 
caution. Where there was a good steam suburban service it was not 
possible for electrification to show as good results as in a case where a 
comparatively poor steam service had been replaced by an electric one. 
Moreover, the character of the district materially affected the return to 
be got from electrification. In dealing with suburban service the author 
had said that with electrification à maximum of 48 trains per hour could, 
if required, be run each way with existing stations and tracks; but he, 
the speaker, did not think that there was any trunk line railway system 
in this country which could accommodate 48 trains per hour each way 
while employing existing stations and tracks. The limiting factors, as 
the author had shown, were not engineering factors, but questions of 
finance and traffic working. The author had said that most of the 
suburban services into and out of London already electritied, or in process 
of being electrified, were run on tracks distinct from the main line. If 
that was so then a very large service could be worked ; but he did not 
think that, even under such conditions, 48 trains per hour each way 
could be run continuously. It might be done for a quarter of an hour or 
so, but certainly not continuously under the conditions existing on trunk 
lines, where they had a number of gradients and in many cases speed 
restrictions round curves, In the ma:ority of cases, too, even if a line 
could be set more or less apart for suburban service, the latter was bound 
to conflict with goods or other service at some time or the other. He 
considered that the point raised by the author as to the neoessity of 
obtaining a different speed characteristic from the motor was a very 
important one, both as regards main line and suburban working, for the 
reason that it was not possible always to restrict certain rolling stock to a 
definite service. It might be necessary one day for certain rolling stock 
to be working on a schedule which required station stops 0-8 or 0-9 of a 
mile apart, and on the next day to run with trains at 60 miles an hour on a 
semi-express trip, and, unless it was intended to duplicate the rolling 
stock, that was a point which required attention. As regards many of 
the lines running into London which had a very heavy seaside traffic in 
the summer and a very heavy suburban business, it would be found that 
.on Bank Holidays, &c., a very large proportion of the seaside traffic had 
to be dealt with by suburban stock, and if electrification was carried 
sufficiently far out to accommodate those services, then it was necessary 
to have a motor which world work adequately on both. It was, there- 
fore, very important that some attention should be given to the question 
either of separately exciting the field or of devising some other method 
which would give a very flexible speed characteristic to the motor. He 
did not think that the author was quite right when he said that among the 
advantages of the multiple-unit controlled motor-coach train was the 
doubling of terminal accommodation by halving the number of signal and 

locomotive movements. It was no doubt possible with that system to 

do away with a number of locomotive movements altogether, and it 
certainly did halve the number of signal movements; but the terminal 
accommodation was by no means doubled thereby, although, perhaps, 
it was largely increased. He came across some figures the other day 
with regard to the Berlin Suburban Railway, in which it was shown that 
with electric working the number of trains possible on the clear section of 
the line was 40 per hour in each direction and 32 with steam working ; 
but at the terminal it was found that only 33 electric and 21 steam trains 
could be worked per hour. The terminal factor with electrical working 
was about 0-825 and with steam about 0-656, so that it was not possible 
to double the number of trains into the terminals by adopting multiple- 
unit equipment. Regarding long-distance traffic, he thought the author 
had shown that, for the time being at any rate, the problem was not one 
which they could hope to tackle, and that, even if locomotives with the 
necessary characteristic could be obtained, they were still up against the 
problem, under present conditions, of cost of coal, cost of electrical 
energy and, what was equally important, the cost of money. Some of 
the points in the Paper in connection with goods traffic should, he con- 
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sidered, be taken with a little reserve, and he wished to emphasise the 
fact that it was no good providing a locomotive which was capable of, say, 
50,000 miles per annum unless service and traffic conditions allowed of 
that being obtained. He was sure there were many traffic schedules in 
operation in this country which did not call for a greater mileage of 
engines than could be done by the steam engine under present con. 
ditions: but, of course, the electric locomotive was going to be much 
more economical, there being no stand-by costs while idle. He did not 
think that in general goods service it would be found that an electric 
locomotive would do the amount of mileage which was theoretically 
possible, which would naturally affect the cost per train-mile given in the 
Paper. With that exception, the summing up of the position as regards 
goods working was quite accurate; but, personally, he did not imavine 
that heavy goods working electrically was going to come into operation 
in this country at the moment, except in places such as on the north. 
east coast, where the conditions were exceptional General goods 
electrification was in the same category as general passenger electritica. 
tion, and neither of these branches of the work was for the moment a 
matter which they were likely to have to deal with. 

Mr. J. B. Sparks said that when the rather unfavourable remarks of 
the author and of the last speaker were compared with what ws: soing on 
in London and elsewhere the only conclusion that could be come to was 
that electric and steam traction for suburban work could not be com- 
pared as regards operating expenses, as electric traction gave something 
which steam traction could not give. He considered the author: 
suggestion to use one system of electrification for suburban lines amd 
Another for the main line traffic a most dangerous one. It wouk* 
exceedingly difficult to work a railway under such conditions. Especialy 
was that so in the case of the supply, as it would necessitate either tw 
separate power stations or two rotary transformations. The author alo 
referred to the relative importance of the current bill He took fixed 
charges at 60 per cent. and variable charges at 40 per cent., of which 
latter figure electricity represented three-quarters, and said that if the 
cost of electricity were reduced by 50 per cent. the total working costs 
might be reduced by one-quarter. This latter figure he, the speaker, 
thought should be 15 per cent. instead of 25 per cent. He also thought 
that the ratio of current cost to total variable costs was too high. In the 
case of the Central London Railway it was only 40 per cent., and in that 
case, by reducing the current bill by one-half the operating costs would 
only be reduced by 8 per cent. That matter was of great importance 
in view of the fact that, in all probability, railways would not be able to 
purchase current at much less than 0-4 per unit. The author's 0-33d. was 
certainly within the range of possibility, which was more than could be 
said, however, for his 0-25d. With regard to main-line operation, the 
author took an example of 10 million train-miles per 1,000 miles of route, 
or, taking double track, 2.000 miles of track. This gave 5,000 trains pet 
annum, which, assuming 8,760 hours a year (24 hours a day), gave one 
train every 13 hours. That surely was a very poor service, and one could 
hardly expect a saving by electrification in such a case. The author. by 
taking a saving of 3d. per train-mile, estimates that this would be suff 
cient to pay 6 per cent. on an expenditure of £2,100 per mile of route. 
For direct.current equipment at 2,400 volts the cost of the track equip 
ment and the sub-stations for a train service of two trains per hour would 
be about £5,500 per mile of route. If, therefore, the 10 million train- 
miles was multiplied by the ratio of £5,500 to £2,100 a train mileage 
would be obtained which would give a sufficient saving to pay interest on 
that amount. These train-miles worked out at 26,400,000, which was 3 
train every 40 minutes of the 24 hours, that being exactly the service 
the Brighton line at the present moment. Mr. Dawson had stated that 
by putting all the Portsmouth trains on to the Brighton line a train every 
15 minutes could be obtained, which, if his, the speaker's, figures wert 
correct, would give a saving, because if one train in 40 minutes over à 24 
hours’ day just paid for electrification, then a train every 15 minutes 
would give a profit if the traffic demanded such a service. In the cas 
for electrification the author had not mentioned the saving due to the 
elimination of coal haulage. In Mr. Kahler's Paper* it was estimated 
that there was a reduction in the ton-miles run per annum of 46 p 
cent., due solely to the absence of coal haulage over the system. With 
regard to the author's ratio for the mileage per annum of the steam and 
electric locomotives, he found that he took 24,000 for steam and 40. 
for electric. Mr. Hobartt took the same ratio, while Mr. Kahler,? 1n the 
case of passenger locomotives, took 55,000 for steam and 107.000 for 
electric. Regarding the last speaker’s remarks, surely it was admit 
that an electric locomotive spent a shorter time in the shops, and also that 
there was comparatively no cleaning to do, which meant that for a given 
service fewer locomotives were required ; in fact, it was only 70 per NA 
of the locomotives required for the steam service. The records ub 
had been published of clectric locomotives were rather poor. He had 
before him the 1912 figures for the Pennsylvania line and the New York 
Central line. The average forthe former, which had 33 locomotives. wa~ 
only 33,000 miles and for the latter 28,800 miles, which. however, was ibe 
to the peculiar type of service. The passenger locomotives in the case a 
the former, however, did in some cases 54,000 miles per annum. hi 
would be glad if the author could tell him exactly how he arrived at hs 
figure of 71d. per train-mile. lin 

Dr. S. P. Suitu wished the author had given the reasons that hac : 
certain cases led to electritication. They were certainly not always 
economic, and even when economic conditions were present they wer 

Dic ch UM 
* Tux ELECTRICIAN, Vol. LXXI., p. 808. August 22, 1903. 
T The ELECTRICIAN, Vol. LXXI., p. 804, August 22, 1913. 
1 Loc. cit. 
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capacity could be got at a lower total cost by electrifying. The elec.. 
trification of the Brighton line between Victoria and the Crystal Palace 
had been accompanied by a large increase in the service of trains, which 
had introduced an enormous increase in the traffic, and, moreover, not 
only in rush-hour traffic. At any time of the day between 11 a.m. and 
5 p.m. the trains on that line were full, a result which could not have been 
achieved by steam with anything like the same capital expenditure. It 
seemed to him that that was the direction in which railway people had 
to look for remuneration for their expenditure on electric working, and 
although it did not appear, perhaps, to the average mind that a very large 
increase of service on the Jong distances would pay, he would not be at all 
surprised if it were found that it would do so, and that at some not very 
distant future it would be possible to go from Euston to Manchester 
without having first to consult a time-table and without having to wait 
very many minutes for a train. 

Mr. Rocer T. Smita, in reply, said he was glad to have Mr. Firth's 
agreement with the principles on which the Paper was written. He also 
agreed with that gentleman's remarks about the very poor financial return 
which railways could expect from suburban services in this country. He 
had tried to emphasize in the Paper the fact that in London and in many 
large provincial towns people were being carried about in suburban 
services and in trams at prices which were not remunerative. Mr. Firth 
had doubted that 48 trains per hour could be run each way on a line. Of 
course, he was only referring to rush hours, and perhaps 48 trains per 
hour was a Parliamentary figure ; but in the House of Commons Com- 
mittee rooms it was the figure that had gone unchallenged in all the recent 
bill controversies. The District Railway were to-day running 44 and 45 
trains her hour each way, and he understood that very shortly, on a large 
portion of that line, 48 trains each way were to be run. He might men- 
tion that, for Parliamentary purposes, 50 trains had been mentioned. 
He was glad to have Mr. Firth's addition to what he had himself said on 
the question of motor characteristics. The remarks in the Paper about 
the advantages of the multiple-unit control had been given on the 
authority of Mr. Aspinall, and he (the author) had taken it that they were 
correct. The same speaker had emphasised the fact that, although it 
could easily be shown on Paper that an electric locomotive ought to run 
70 or 80 per cent. more miles than a steam locomotive, it might be 
impossible to get anything like that percentage in actual work. He 
wished Mr. Charles Jones, of the Metropolitan Railway. had been present, 
because he would have told them that there was a singular instance of that 
-on the Harrow branch of that railway. Mr. Sparks had objected to two 
different tv pes of supply, but he really thought that in practice the thing 
would work perfectly satisfactorily. He took, for instance, the L. & 
N.W. Railway electrification now being carried out, in which there would 
not be the least difficulty in electrifying the 80 odd miles of suburban line- 
on the continuous-current three-phase or single-phase system, and afters 
wards electrifying the main line on any other system. They were abso- 
lutely distinct, and did not interfere with each other at all. He would 
look into his arithmetic on the question of percentages; perhaps he had 
made a mistake. Mr. Sparks had criticised his figure of 10 million train- 
miles her 1.000 miles of route, and said that it only gave a little more than 
one train about every 1} hours; but they were just the sort of conditions 
that had to be dealt with, and the figure happened to represent the 
average mileage on the G.W. Railway. It was just because of those con- 
ditions that he based his argument that the outlook for electrifying main 
line passenger traffic was so small. Mr. Sparks had given figures dealing 
with the Brighton service, which, however, was a much denser service, 
and the passenger service was so important on a line like the Brighton 
that it was worth while spending a great deal of money on it. He had 
not included anything for coal haulage in his figures because it was not 
the usual custom on British railway to do so, this cost being usually borne 
by some other department than the locomotive department. Of course, 
fewer locomotives were required on an electrified line, and that was where 
the saving in the cost per train-mile came in. He had taken an average 
of 50 watt-hours per train-mile for the train with each locomotive 
running 40,000 miles per annum, and the weight of the average train as 
200 tons. With regard to Dr. Smith's remarks, he considered that the 
reasons which had led people to clectrifv would form a most interesting 
and perhaps a slightly cynical investigation. Mr. Aspinall had put it 
much better than anybody else when he said that they electritied on 
the Lancashire and Yorkshire Railway, not to save money, but to make 
it, and they had succeeded in doing it. To a certain extent, however, 
it must be a speculation. Dr. Smith, he thought, had misunderstood 
him about the limitations of the electric locomotive. He did not say 
that an electric locomotive could not be built to give 1,100 n.r. at 70 
miles per hour. What he had said was that such a locomotive had not 
yet been built to suit such traffic as was required under British con- 
ditions, He would certainly try and take Mr. Mordey’s advice and do 
the best he could to improve the use of electrical energy in trains. [f it 
were possible to adopt the Central London system of putting the stations 
on little hills—which might be done on a new suburban line— nothing 
could be more effective, and that was mechanical regeneration. Electrical 
regeneration was very much more subtle, and a lot of people had got into 
very great difficulties over it. As far as he knew, the only perfect cases 
of electrical regeneration existing at present were those of the three-phase 
locomotives running on the Italian State Railways. In reply to Mr. 
Savers, his intention had only been to represent present conditions of 
railway service so far as he could understand and appreciate them. and 


certainly in some cases only secondary. In this country it might be that, 
unless it was economically sound to electrify a railway, then the con- 
version could not be considered. But losses were compelling many 
‘suburban lines to electrify. In the case of the Dessau-Bitterfeld line in 
Germany electrification was stated to be not so much due to economic 
reasons, but to make it possible to deal with the traffic. It was an 
alternative between doubling the track or speeding up the traffic, which 
-could only be done electrically. Then there were similar cases where 
heavy gradients or tunnels existed, where electrification was the only real 
.solution of the problem. He was sorry that the author had not men- 
tioned the question of terminal electrification, as it seemed to him quite 
possible that within the near future many of the main lines would run 
all their trains, long distance included, electrically into London—i.e., 
bring them to within a certain point outside the city and then change 
the locomotive. It might be that in time they would be compelled to do 
so, either bv law or because the fines for emitting smoke would become 
excessive. Quite apart from the electrification of the whole system, 
upkeep of tunnels and the corrosion of rails and steel work, owing to 
smoke, were arguments which would probably assist in the electrification 
of the termini. Another thing he would have liked to have seen brought 
out in the Paper, and which should be impressed upon all who were 
interested in the electrification of railways, was that the self-contained 
unit was one of the strongest arguments in favour of the existing method 
of hauling trains. If it was only a question of a few miles in and around 
London it might not be so important, because if the service could be 
supplemented by an existing steam service they had an alternative ; but 
if the self-contained unit was done away with altogether, and nothing 
substitnted, the factor of safety was lowered to an undesirable extent. It 
was true that one of the strongest arguments for the steam locomotive 
was that it possessed the field, and that possession helped it very largely. 
It should be remembered that by simply putting an insulator out of 
working the whole electric line could be upset. Under normal conditions 
the system might be quite sound, but they were not living under Utopian 
conditions, and such things had to be considered in regard to the factor 
of safety of working. The author had stated that he did not think it 
possible to develop 1,100 H.P. from an electric locomotive at 70 miles an 
hour. In this connection he (Dr. Smith) showed some slides of the 
locomotives used on the Loetschberg Railway,* which he considered 
were the finest and most successful electrical locomotives ever built. 
The question was, firstly, with regard to the electric control, could one 
gauge the required power at the required specd ? Well, as they would 
see from the curves, it was only a matter of voltage control. By merely 
adjusting the control the motor could be made to work at any speed 
required, and, with regard to the starting torque, that was also entirely 
a matter of control. There was no need to make a starting torque which 
would break the gear. The motors on the Loetschberg locomotives had 
16 poles, and, although running at four times synchronous speed, were 
working quite satisfactorily, so that it seemed to be quite possible to 
design an electric locomotive to run at 70 miles an hour and to give 
1.100 H.P. They all knew that on the locomotive they had to pay twice 
as much for the coal as the generating station man had to pay, and if the 
calorifie value was the same then it would mean that the electric train 
obtained its energy at half the price paid by the steam train. That, 
however, was only a rough comparison. 

Mr. W. M. Morney sad the author had made out a critical case for the 
future of electri: traction on two conditions—viz., that he should get 
his locomotives and his electrical energy very much cheaper than at 
present. But it might be well to go a little further back and see what 
was actually done with the energy. This was often used most wastefully 
in accelerating and decelerating very quickly, as was shown by the way 
the energy consumption increased where the stations were close together. 
Some form of regeneration was wantcd. As to the cost of electric loco- 
motives, he wished the author would give in his reply some figures as to 
the proportion of the total capital cost of electrification that must be 
allocated to the locomotives themselves, and see how much difference it 
would make in his capital cost if he could get his locomotives for half the 
price they now cost. It was quite a usual thing to see in American 
papers very strong articles condemning one or the other system, and he 
was very glad to see in THE ELECTRICIAN a leader pointing out that 
Amerícan technical railway papers must be taken with a grain of salt. 
Nearly all those articles were written with the object of helping one or the 
other manufacturer, and the authors were not free from bias, as they were 
in this country. 

Mr. H. M. Sayers said that it was only the second time that it had been 
publicly stated that goods and shunting traffic on railways under present 
conditions could be economically worked electrically, although it had 
been known to a number of railway engineers for some years. With 
reference to fast passenger service, he agreed that that would be the last 
thing to be electrified, but he did not think it was quite so hopeless as the 
author assumed. It was hinted in the Paper that an electric locomotive 
could not be built to keep up its draw-bar pull at 70 miles an hour ; but 
he imagined that there were several competent motor designers present 
who would undertake to provide any number of motors for that purpose. 
Consideration of the future effects of electrification was absolutely absent 
from the Paper. The effect of electrification in this country must be to 
increase the service, and if a greater amount of revenue was required, 
that revenue could only be got by electritication. There were a great 
many railways in this country being put to heavy ex penditure in doubling 
lines and increasing station facilities, &c., in order to increase their | not to look into the future at ell. He quite agreed that whenever a steam 
capacity for trattic; but he guaranteed to say that the extra earning | service came to the end of its tether that was the time for electrification, 
l | and perhaps that might answer Dr. Smith's point as to one of the reasons 
| that had brought electritication about. 


* Tux ELECTRICIAN, Vol. LXXIL, p. 771. February 13, 1914. 
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RAIL CORRUGATION.* 


BY A. BUSSE. 


This inquiry has made known a certain number of new facts which 
add to the factors already more or less known, that provoke the 
formation of corrugations on the tread of rails. The many 
opinions on this subject are explained by the diversity of the aspects 
from which the subject is regarded, and also by the great number 
of causes, principle or secondary, which accentuate or diminish the 
corrugations. Before analysing the results obtained during recent 
years we consider it advantageous to quote the more important 
conclusions arrived at by the affiliated companies of our Union. 

The Altenbourg Tramway authorities consider that corrugations 
are aggravated by the presence of unsuitable rails. With regard 
to this point of view, we call attention to the fact that our report to 
the Congress of Milan in 1906 stated that the passage of cars caused 
pronounced vibrations in the rails, developing corrugations and 
destroying the foundations. The rails least affected have preserved 
a perfectly firm foundation, which fact tends to show that corruga- 
tions are not the result of wrongly selected rails. 

The Genera] Tramways Company of Antwerp gives its experiences 
as follows: The only lines of thc system that show a serious tendency 
to corrugation are the gradients leading to two viaducts, on which 
are placed double tracks in a curve of 250 metres radius. The outer 
rails of these curves, more on the up gradient than on the down 
gradient, are markedly corrugated, but on the up track the corruga- 
tions are spaced 7 cm. apart, and on the down track 11 cm., while 
on the level they are invariably at distances of 9 cm. Now, in each 
case, the two tracks have been put down the same length of time, 
both sets of rails coming from the same manufacturer. "These facts 
confirm the theory that local influences determine the development 
of corrugations, and that the theory of corrugations existing in the 
rail before service may be rejected. We cannot agree with 
this point of view. If one departs from the principle already 
proved many times that the metal is compressed by the sliding of the 
wheels the variations in length of the waves are easily explained. 
Further, the rails on the descending tracks (11 cm.) become more 
strongly corrugated than those on the ascending track (7 em.). On 
level tracks the pitch of corrugation is between the value given 
(9 cm.). This confirms the opinion of previous reports, relating to 
the displacement of metal by reason of original unevenness in new 
rails. The Antwerp Tramways summarise their remarks that the 
corrugations are found: (a) on the outer rail of long radius 
curves (more than 50 m.), never on the inside rail ; (b) on straight 
lines, in the sections, where a badly laid track is out of line, 
the corrugation is always observed on the rail situated on the 
convex side of the small curves thus formed. If the rails are on 
the same level it changes from one rail to the other. if they are not 
level it is always the higher rail which is affected. 

With regard to this we may remark that all tramways have found 
corrugations on the outer rails of curves. When the wear develops 
on both rails, the corrugations, which are on the inner rail. appear 
to have developed simply from the corresponding ones on the outer 
rail, As a consequence, certain tramway administrations have 
placed the rail joints in staggered positions, after the style generally 
adopted in America, with the object of reducing the fatigue of the 
rail ties and on account of the defects of the other method. The 
results were negative, becausc, on the yielding of the joint, the result- 
ing depression showed itself in the centre of the other rail. 

The Antwerp Tramways attribute the formation of corrugations 
on the inside rail of curves to the following causes ; When on a rail, 
a depression becomes visible, or a joint defective, or an uneven spot. 
appears on the track surface, it will form at this point a depression 
on the other rail due to the sudden overload received by the second 
wheel of the axle, when the first becomes suddenly unloaded. This 
causes a blow duc to the springiness of the car. [t is the recurrence 
of this process which produces corrugation on the second rail when 
the first is already corrugated. 

The Berne Municipal Tramways, in 1901, placed their rails, on 
the Kompaus Bridge, direct on to concrete. There is a gradient 
here of about l in 37. The upper construction of the bridge consists 
of plates bedded in concrete, with a wood paving. Towards the end 
of the second year, corrugations, of a more or less marked form, 
showed themselves all along both tracks. In 1906 a bed of pitch 
pine (3 em. thick) was put between the rails and the bed of concrete 
for a distance of 60 metres. Since this no further corrugations have 

been produced in this part of the track, while on the other part the 
A ta ce ce eR Aas he ee eh, 

* Abstract of a report by Herr A. Busse, chief engineer of the Berlin 
Tramways, on the replies received by the Union Internationale de 
Tramways et de Chemins de Fer d'Intéret Local, in response to the 
** questionnaire " sent out to the members, 


rails have had to be ground several times. Consequently the com. 
pany believes that the corrugations are principally due to the lack 
of springiness in the foundations employed. As a result of these 
obesrvations this company expresses itself in agreement with the 
report of the Amsterdam Tramways at the last Congress, [t is not 
altogether able to admit the theory of the pounding of the wheel 
producing wheel hammering, in view of the forces existing. The 
company believes, rather, that there is a cold rolling of the surface 
of the rail, thus confirming the opinion expressed by Mr. Beaumont 
in " Engineering," Sept. 8, 1911. But contrary to this last idea, 
the opinion is expressed tha* the mass of metal at the edges of the 
rolling surface is solid, and that it does not alter by intermittent 
application of supplementary pressures. This additional pressure 
is the horizontal pressure by the flange ; it is due to the speed and is 
not influenced by the weight. But this pressure is not continuous 
by reason of the elasticity of the obstructions present; it develops 
at each of the points where the flange touches. When compression 
in a vertical plane occurs simultaneously with compression in a 
horizontal plane, these two effects result in the formation of des. 
The Hamburg Tramway Co. is convinced that carmuzstion d 
principally due to the process of rolling. The tendency to undulation 
is always stronger (1) when the number of passages between the rollers 
is great, notably during the formation of the channel, and when th 
change of section is greatest, towards the end of the process: (2! 
When the tensile strength of the rail metal is high and the modis 
of elasticity is low. The company basis its opinion on the obsrá 
tions made in its own network, and considers equally, as one of the 


causes of corrugation, the rigid laying of the rail on a foundation d 


concrete. It is an established fact that the hollows form more rapidly 
ee in greater number on a foundation of this nature than ona gravel 
bed. 

The Noord-Zuid Hollandsche Tramway (Maatschappij to Haarlem) 
is of opinion that the more rigid tracks, namely, those tracks set in 
paving, are more rapidly attacked by corrugations. This mode o 
construction necessarily leads to slipping of the wheels on the rail 
when the cars traverse a curve; also when they travel on a straight 
track laid in the slightest degree out of truth. This slipping occur 
especially when the exterior rail is longer than the other ; it provokes 
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vibrations in the rails which transmit themselves through the wheels 
of the cars. The result of these vibrations is a diminution and an 
augmentation of the reaction between rail and wheel. It is these 
variations of pressure which constitute the principal cause of corruga- 
tion. The clastic track which can follow the different pressures 18 
in a more favourable condition than the rigid track. 

The Christiania Tramways are also of opinion that corrugation 
derives its origin from the process of rolling. As before, experience 
has shown that corrugation more often attacks long radius 
curves and sections where the rails are not set in exact alignment. 
The hollows so formed have been effaced by means of grinding. but 
eventually they reappear. The corrugation is not altogether s 
pronounced on the old lines, consisting of 33 kg. rails, or on a very 
elastic foundation on which heavy rails are laid. On the strength 
of this statement the company proposes to experiment with the 
method of M. Zell, director of the Gottenberg Tramways. The 
company admits that the braking of cars certainly has an influence 
on the formation of hollows, because they frequently appear on 
gradients and in the immediate neighbourhood of stopping placet, 
that is to sav, at places where the brake is always applied. 

All the statements made shows that corrugations can never be 
attributed to a single cause, but that it is the combined effect of 
several factors which directly provoke the phenomena, and that 
there are others which help it. The particular construction of the 
car, of the type of rolling stock and the mode of propulsion can pro 
duce the corrugations on the rolling surface if certain conditions 
exist in the quality of the rail or tyre, or also in the foundation of the 
track. [n spite of the divergency of opinion on the causes of ng 
rugations, one can at once attribute it to the nature of the metal o 
the rails and to the effect. of those factors indicated by the Antec 
national Commission on the subject. These factors, which have oe 
determined, not only by the Commission, but first of all by he 
detailed observations of our members, are :—(1) The nature of t i 
rail metal, recent observations indicate that this is the principal PORE 
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of corrugations ; (2) employment of too hard a type; (3) energetic 
braking at full speed ; (4) too rapid starting ; (5) high speeds; (6) side- 
rolling motion of the carriage which can be produced by (a) the 
rigidity of the wheel system supported by the same line axle, (b) 
inequality of the wheel diameters on the same line axle, (c) difference 
in level between the two rails of the same track, (d) unsymmetrical 
distribution of theload, (e) difference of elasticity of the springs of the 
same car, (f) too much play in the axle boxes, (g) a want of uni- 
formity in the distance apart of the wheels and the rails, (^) irregu- 

- larities in the level of the track, (i) torsional and distortional effects 
due to the lateral motion of the motor, (j) the two live axles of the 
same car not being parallel, (k) defective construction of chassis, 
(i) platforms too small; (7) curves of large radius; (8) nature of 
foundations. 

Our opinion, which is confirmed more and more by the companies 
of our union, is that the nature of the rail metal should be considered 
as the principal cause of corrugations; although the causes cited 
under Nos. 2—8 favour very much the formation of corrugations 
they do not promote it. Many experiments have already proved 
that the manufacture of the rail considerably influences the pheno- 
mena of corrugations, both on tramways and on railways. Also, 
for example, some rails coming from different works, or of the same 
manufacturer but rolled at different times, were laid haphazard 
without any determined order on the same section, consequently 
having the same wear. It was proved that the corrugations in the 
various lengths were completely different. The rails of our works 
or those rolled at a certain time presented marked corrugations, 
although the rails furnished by other works, or those rolled at another 
time, were by no means attacked. This indicates stronglv that the 
phenomena ought to be attributed solely to the variations in the 
quality of the metal and the method of manufacture. 

It is expedient that the companies afliliated to our union should 
make numerous attempts with a view to find a metal which will 
resist the formation of corrugations. This is the only means by 
which the manufacturers, who are naturally responsible for the good 
quality of their goods, could be pursuaded to make a rail of suftici- 
ently resisting quality. It is a well-known fact to-day that there 
exists inequalities in the structure, and above all in the density and 
durability, of the metal. Moreover, the operation of cutting the 
rails show very clearly that at certain places they can be cut quite 
easily whilst at others this will take several hours. 

The experiments undertaken with double rails in England, America 
and France have furnished good results, due both to the better 
form of head used and to the elasticity obtained by the special fixing 
of the flange to the under part of the rail. A new step in the experi- 
ments having in view the elimination of possible corrugation and at 
the same time bettering the quality of the metal, has bcen made in 
the construction of a rail patented in Germany, and shown in Fig. 1. 
It has a double web, compared to the rails ordinarily employed, and 
it has the great advantage of being rolled edgeways. This result is 

obtained at each rolling by exerting a considerable pressure on the 
metal of the head ; this part thus becomes very dense by comparison 
with the metal of the grooved and Vignoles patterns, which are 
rolled flat in a manner that does not result in a direct pressure. 
This latest advance makes it desirable that the effect of transverse 
and longitudinal sections of rail heads should have been tested to 
the life limit, it having been stated that the metal is dense only on 
the surface, and in consequence it is not able to stand up in a satis- 
factory manner to service fatigue. Outwardly the form of the new 
rail ensures the deflection of the head under load ; also the surface of 
contact between the head and the tyre of the wheel is greater and 
thus diminishes corrugation. Another advantage of the new form 
-of rail should result by the enlargement of the transmitting surface 
and the consequent diminution of pressure transmitted to the founda- 
tions by the sleepers. It should be useful to carry out extended 
‘experiments with the elastic rail of the above type or other new types. 
A detailed study of the replies of our members and of the indication 
of our present report proves that corrugation is encouraged not onl y 
by a non-elastic under-surface but also by the employment of too 
‘deep and too rigid a section. notably when the metal is of bad quality. 

The conclusions presented at the last congress after recent research 
-and observation have not brought out many new features. Alto- 
gether, and this is a very important fact, the latest experiments have 
‘confirmed irrefutably the conclusion already announced that the 
metal of unused rails already contains the source that will give rise 
to corrugations on the rails when in service. A very great interest 
is attached to the property which elastic rails possess of stopping or, 
‘More or less, diminishing corrugations. We think that research in 
this direction should become the subject of more work with a view 
Eo termini how much it is necessary to alter the profile of the 
irails. 

It would be very useful to effect some change in the method of 


£07- 


testing the metal of rails and of tyres. Asa matter of fact, it is not 
known how imperfect is our knowledge regarding the dynamical 
actions of the superstructure and the rolling surface. It is for that 
reason that in the No. 14, Feb. 18, 191I. of the “ Zeitung des 
Vereins Deutscher  Eisenbahnverwaltungen," pp. 233-234. M. 
Scheibe called the attention of investigators to the economic import- 
ance of the question of quality tests on rails and tyres. as follows : 
" Seeing that the tendency of hard rails generally was to corrugate, 
the hardness of the steel naturally played a more important role than 
was apparent. Theoretically the hardness was in direct proportion 
to the resistance to disintegration of small portions of the rails. In 
actual practice it has been only determined by means of shock and 
fracture tests. These do not permit a practical conclusion concern- 
ing the resistance of steel rails to corrugation, nor in computing a 
coefficient. of resistance (see the statistics on the method of classifi- 
cation, particularly with regard to the quality of the metal published 
in 1908 by the Vereins Deutscher Eisenbahnverwaltungen. ') 

It has already been seen that actual tests on new rails failed to 
furnish sufficient indication to determine anything of the ditference 
in quality of the rails. especially the resistance to corrugation. Some 
means have recently been proposed for the immediate determination 
of this resistance. 

l. In the ' Organ für die Fortschritte des Eisenbahnwesens in 
technischen Beziehung." p. 339, 1909, it was proposed to determine, 
on the rollers themselves, the resistance to corrugation of the rails, on 
the basis of the electrical energy consumed by a corrugation test 
apparatus of special construction. 

2. M. Saller proposed in the same publication to use as a basis of 
comparison for the determination of the anti-corrugation quality. 
the action of a jet of sand on the rails. This means furnishes good 
results of the objects of comparison can be well chosen. 

3. M. Preuss had already sought to determine the anti-corrugation 
quality of rails by means of the effect caused by rolling and slidiug 
simultaneously steel wheels. 

All that is required is a process either known already or a new one 
to determine exactly the relations between the resistance to corruga- 
tions and the other properties of the metal. The method should be 
theoretically unimpeachable, easy to emplov in practice. and should 
have every guarantee of accuracy. Allowing the considerable 
difficulties of this important problem, it is absolutely necessary 
that one should work on a great number of possible plans. The 
simultaneous study of this question by a great number of our mem- 
bers should certainly result in a solution; the preliminary tests 
should not be prolonged and the economic value of the tests pro- 
posed should be thoroughly realised. 

Concerning the corrugation of the overhead conductors there is 
nothing new, and we shall refer to our previous work. Concerning 
corrugations on the trolley wire we point out that the phenomenon 
was recently observed on a telephone wire (silicon bronze). 
There is equally little to add to the records recently published on 
the corrugation of the wheels and tvres. 

We observe, before concluding, that the experiments, the experi- 
mental analysis and the metallurgical researches of the Commission. 
appointed by the German Union of Tramways and Light Railways, 
for the study of rail corrugations have not yet resulted in determin- 
ing the factors of the phenomenon. 
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DESIGN AND MAINTENANCE OF MINERS' ELECTRIC 
| LAMPS.* 


BY F. J. TURQUAND. 


The design of miners’ electric lamps may be divided into sub- 
sections—viz. : (1) The shell or case, including the lantern or light- 
emitting portion; (2) the battery or source of electrical energy ; 
(3) the methods of mechanically and electrically connecting the lamp 
case containing the clectric bulb with the battery, including locking 
devices, The body of the lamp may suitably be constructed of wood, 
iron or steel, or aluminium alloy. Impregnated wood has the adyan- 
tage of being light, strong and not affected by acid, but is liable to be 
bulky and somewhat diflicult to permanently and securelv tix to the 
lantern. Iron or steel is used by several makers in the form of 
pressed cases. The advantage of using these metals are (1) inter- 
changeability, (2) no machining, (3) mechanical strength and rigiditv, 
and (4) ease of manufacture. The disadvantages are (1) liabilitv 
to rust and acid corrosion (and of ferrous liquid getting into the 
battery and ruining it), (2) weight, and (3) the difficulty of removing 
a battery from a battered or dented case. Aluminium alloys are 


* Abstract of Paper read before the London branch of the Association 
of Mining Electrical Engincers on Feb. 6. 
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used with success by several manufacturers. Battery cases should 
be provided with a pad of resilient material to minimise the trans- 
mission of shock from the case to the battery, and should also fit loose 
around the battery for the same reason. 

The incandescent bulb is a comparatively fragile article, and must 
be protected as far as possible from vibrations and mechanical shock. 
The usual methods employed are to mount the bulb on spring, air 
or rubber-cushioned contacts. The surrounding glass should be as 
thick and strong as possible consistent with minimum light loss. and 
preferably of the smallest dimensions, to present the smallest surface 
to an obstacle. "The dome-shaped glasses very generally used have 
the advantages of strength and of leaving only one edge to seal against 
leakage. There are. broadly, three methods of holding the glass 
dome on to the base of the lantern— viz., (1) by pressure upon the 
dome; (2)a flange cast round the base of the glass, or (3) by cement- 
ing a maalie ring on to the edge of the glass, which ring can be 
screwed or otherwise attached to the case of the lamp. It has been 
proved that the current passing through a 2-volt electric bulb when 
broken or short-circuited may fire methane by either the cooling lag 
of the filament or a make-and-break spark at the short-circuit, and as 
comparative immunity from risk of these happenings is an important 
factor, deciding the suitability of an electric lamp for miners’ work, 
various devices are extant with this end in view. The point is to so 
place the bulb in the Jamp that in the event of the outer glass breaking 
from anv cause the electric current shall be automatically cut off 
before the bulb can itself be d: imaged. 

The simpler and smaller the switch between the bulb and the 
battery the better. The type that appears to have found most 
favour is simply a screw, the head of which is ontside and the point 
inside a flame-proof chamber. Serewing down on to a contact closes 
the circuit, and it really seems difficult to improve on the idea. The 
real object of the switch is more for purposes of «conomy in the event 
of underground disaster than convenience under ordinary conditions, 
Light is always required for work in a dark place, but where perhaps 
a dozen men may be entrapped together after a fall or roof, 12 times 
the burning period of onc lamp can be obtained by extinguishing all 
but one lamp. and then burning the lamps in succession instead of 
simultaneously. 

Lamps using primary batteries as their source of energy are on the 
market: a lamp of this type is the Float rescue lamp, which has 
passed the Home Office tests. The makers estimate the cost of 
maintenance at 2d. per lamp per shift, and that the prime cost of 
installing such lamps would be Jess than thai of accumulator lamps. 
Lead acenmulators are, however. more commonly used. The 
desirable battery for miners lamps must. give maximum storage 
capacity for minimum weight. and be capable of use for the full length 
of time in any position in spite of the evolution of gas tending to set 
up a pressure within the battery. Many attempts have been made 
to achieve this object, but most electric lamp makers are satisfied 
with a battery designed for use in the upright position, but which 
when inverted for a short period will not emit liquid. Some makers 
simply hermetically seal the battery with a screwed plug during the 
discharge period, and this method —when the container case is strong 
enough and the battery elements in such condition that very little 
gas is given off- is quite satisfactory. Another lamp is provided 
with ingenious concentric tubes rising from the bottom of the 
hatterv, whereby the gases and only a few drops of acid escape on 
to an absorbent substance after the battery has been completely 
inverted. ln designing the battery case. usually made of trans- 
parent celluloid, one has to decide whether to construct a case that 
will effectively withstand wear and tear for the average life of an 
accumulator cell in a miners lamp in actual practice (about 500 
charges and discharges— say 12 months), or to employ a more ex- 
pensive case strong enough to outiast several renewals of electrodes. 
The writers experience, however, emphasises the importance of pro- 
viding a substantial base to the cell in both instances in types of 
lamp where the cell is removed from the outer case for charging, and 
also the use of resilient material for supporting the electrodes in the 
cell rather than the celluloid or ebonite feet frequently employed. 
The advantages of removing the cell from the metal case are the 
following: (1) The condition of the electrodes and the level of the 
electrolyte can readily be observed through the transparent celluloid ; 

(2) the probability of spilling of acid over the metal parts is mini- 
(3) more time is available for cleaning and repairing the 
lamp; (4) with interchangeable batteries a defective battery or 
Jamp respectively cau be replaced by sound parts. The principal 
advantage of charging the batteries in the lamp is saving of time in 
putting on charge and getting the lamp ready for the shift if no 
repairs are necessary ; and. as a matter of fact. there is usually 
sufficient margin of time to effect minor replacements between the 
shifts, as well as charge up the batteries. j ag 

Members of this Association will probably be familiar with the 


mised ; 


essential differences between the lead-acid and the nickel-stæt 
alkaline cell, so that it is unnecessary to take up time by detailing 
these differences. The claims for the alkaline cell in practice are a 
follows :—(a) A long life of at least 2.000 charges and discharg- 
before serious deterioration occurs ; (b) a strong, case made of meta! 
| instead of celluloid or ebonite, making more permanent non.leakip: 
Pita possible ; (c) inappreciable gassing on discharge, allowin: 
the cell to be hermetically sealed without danger of its bursting: 
(d) small liability to deterioration through irregular charging and dis- 
charging. consequently less margin for depreciation required, and 
less weight for given capacity than with the lead cell. There are 
now four types of alkaline batteries on the market; these wer 
described in the Paper. 

The subject of the erection and maintenance of miners’ electric 
lamp installation is extremely important. The main points in 
erecting a miner s electric lamp charging and repair installation ar : 
(«) An electric supply at constant voltage supplied through a circuit 
the installation resistance of which is high and without liability to 
leaks; (b) absolutely accurate circuit and testing voltmeters and 
ampere- meters, including a main-circuit recording volt- and ampere- 
meter, which should be recalibrated periodically and have frequent 
sub-section fuses with the minimum of margin; (c) strony benches 
and charging racks completely covered with stout lead or gls 
sheet ; (d) facility for washing down with a hose, and quick draine. 
To economically maintain a large number of miners’ electric brp 
the selection of right methods is important, and accurate observa: 
and record of each individual cell vital to success. Considere 
difficulty may arise in keeping all the batteries in uniform conditi«. 
from two causes modifying the hours of actual discharge—vamn 
resistance of the electric bulbs, and the free use of the switch. The 
writer consequently recommends that lamps should be handed to th 
hewer with the light switched on and with instructions not to smite 
it off except in the emergency previously referred to. This preti 
ensures a predetermined discharge and also tends to lengthen the 
active life of the bulb (which is less fragile when alight), and to 
decrease the bulb renewal account. It is also most necessary th 
the manufacturers! regulations for the maintenance of the battery le 
adhered to as closely as possible, in order to obtain the best result 
and the advantage of the manufacturers’ guarantee. It wil t 
found that one of the largest items on the list of renewals will be bulb 
replacements, and in selecting the watt per candle-power efficient 
of the lamp adopted, the following facts must be borne in mind. 
That the efficiency must not be high enough to shorten the usefui 
life of the bulb by fracture of the filament or undue blackening of the 
glass, nor low enough to discharge the battery at too high a rate 
Experience shows that the average life of 2-volt bulbs is 600 burning 
hours— or, say, when working four shifts per week, three month: 
and that it is desirable to test all the bulbs individually through « 
Jong-scale ammeter and use only bulbs of the required efficiency. 
In view of the Home Office Regulations for the use of clectric hand- 
lamps in coal mines, requiring all lamps to show a spherical illuminat- 
ing power of not less than 1 c. p. after nine hours’ continuous burning. 
it is desirable to install a photometer of reliable design and manv- 
facture, and periodically test batches of lamps for candle-power an 
voltage on closed circuit at the expiration of an ordinary shift, noting 
any lamps showing a diminishing cfficiency, to ascertain whether th 
bulb or the battery is at fault. The percentage of reported failure 
in the pit can be materially reduced thereby, and the reputation of the 
installation kept up to standard. Batteries decreasing in discharge 
capacity should be immediately placed in hospital and substituted br 
others known to be in good condition; and bulbs whose filament. 
when examined through a magnifying lens, reveal thin or irregular 
sections, should be at once rejected. Examining the variow 
manufacturers’ claims i in this connection, and quoting from a reper 
on Gray-Sussmann lamps (of which there are about 20,000 in ul. 
publishe d by Mr. W. E. Gray, one learns that: 5. 4 à- A 
liberal estimate of the cost of working, based on nearly three year 
experience, including all material required for repairs and renewal. 
current for charging at J4d. per unit, all wages, and including giving 
out the lamps and 10 per cent. depreciation on first cost, was unde! 
3id. per lamp per weck, as compared with 13d. or 1jd., which he 
supposed would be considered the usual cost of working oil lamps: 
in other words, they were really getting nearly three times the hight 
at about double the cost. . `. .” The estimated rate for ele 
tricity here seems high, considering the low cast of power at the pit > 
mouth, but this item is less important than other items, viz., cost of 
renewals and labour. The writer again emphasises that it 18 only by 
the strictest attention to and accurate records of the details of the 
daily life of each individual lamp that the highest commercia 
efficiency can be secured and maintained. The lamp cabin stall 
should be trained to observe and note all abnormal conditions that 
may occur, and at once apply the remedy, always recording à 
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reporting the facts to their chargemen, who must in turn periodically 
summarise such records in order to effectually deal with any disputed 
points that may arise between Inspectors and the colliery manage- 
ment and the manufacturers of batteries, bulbs, and other integral 


parts of the lamp. 


| DISCUSSION. 

Mr. W. MavnicE remarked that in no branch of the mining industry 
had such great progress in so short a time been made, as in tho intro- 
duction of electric lamps. Flame lamps were still in much the same 
state as they were when Davy introduced them about 100 vears ago. 
Noflame lamp, except perhaps acetylene, could give sufficient illumination 
for the miner's purpose. Electric lamps gave a much better intensity of 
illumination, thereby preventing nystagmus amongst the miners, and 
also overcame many dangers in working. With regard to the author's 
‘remarks on screw switches, he thought that the modern trend of design 
tended to substitute the rotating plate type. Although agreeing with the 
advantages that a screw type switch could give in case of disaster, the 
lock-on lamp had several distinct advantages. Lamps utilising primary 
batteries were hardly workable owing to very high cost, a matter of 2d. a 
shift. Lead batteries were distinctly useful, but apt to be troublecome. 
The author's estimate of the life of lead battery lamps was very much 
on the high side. A lamp that would last for 500 shifts would mean a 
"life of about 20 months, taking the discharge as 10 hours out of the 24, 
‘while the average life of a battery according to his experience was only 
10 months. Alkaline accumulators had a distinct field of their own, and 
he would like to inquire from the author as to how he estimated the life 
-of an alkaline cell at 2,000 shifts. The Edison cell had not vet given the 
‘results expected of it. Failure was due to the surface of the electrolyte, 
under working conditions, occa ionally falling below the top of the 
eleotrode. This caused the iron to oxidise, and that part of the electrode 
then became ineffective. The accurate records of each lamp as advocated 
by the author were too great a refinement to be practicable from the 

‘colliery manager’s point of view. 

Mr. S. B. Hasraw said with regard to the construction of the body of 
lamps, that the objections raised by the author to iron or steel cases were 
not very important. Steel cases can be made sufficiently strong that a 
dented case was a very rare occurrence. The bulb consumption in the 
case of the Ceag lamp, owing to the special construction employed, was 
very low, and in some cases was quite comparable to the life of the ordinary 
house lamp. He remarked that tests made after the Senghenydd 
disaster had proved that even the most dangerous mixture found in 
mines, about 95 per cent. of methanc, could not be ignited from a two- 
volt cell. The life of lead cells depended upon the life of the positive 
p'ate; this he would put down as being from 8 to 12 months, whilst 
negative plates lasted twice as long. The life of the case depended solely 
on the human treatment it got. Alkaline cells had not vet made goad, 
and would not compare, for ordinary miners’ use, with lead cells. In a 
colliery, where Ceay lamps had been installed, the cost had worked out 
at under a 4d. a shift. 


THE LOTSCHBERG RAILWAY.* 
(Concluded from p. 774.) 


Summary.—A description is given of the locomotives and the electrical 
equipment of the new Lótschberg railway. This line—which commenced 
working in July, 1913—has been constructed for working on the single- 
phase system, and is of international importance. At the end of the 
article working results are given. 


THE Power Stations AND LINE EQUIPMENT.f 


After the above description of the Oerlikon single-phase loco- 
motives for the Lótschberg Railway, the other particular« of the 
electrical equipment of this line may be of interest. On account of 
the heavy tourist and goods traffic to be handled and the urgent 
necessity for earning dividends after the great outlay of over 110 
million francs (£4,400,000), regular working had to be commenced as 
soon as the line was opened. Since up to that time very little was 
known about the behaviour of a 15,000-volt overhead conductor in 
long tunnels (out of the total length of 100 km., over 41 km. are in 
tunnels), or of the effects of atmospheric clectricity on a line con- 


necting two districts separated by an Alpine range and of quite | 


different climatic conditions, it was not unreasonable to expect that 
certain troubles might occur. As a matter of fact, in the first few 
weeks of working there was a whole series of phenomena, some of 
which caused trouble, since their cause and nature were not imme- 
‘diately recognised. Nevertheless these disturbances were not such 
that they made electric working impossible, as can be well seen from 
the fact that, since working was begun, no ta single ordinary train 
has had to be taken off on account of electric troubles, or hauled by 
.& steam locomotive. When it is further considered that most of the 
‘staff and employés were totally inexperienced with high-tension 
work and that no important part of the equipment has failed, 


— — MM ——À— 


* Abstract of articles in the '* Elektrotechnische Zeitschrift." 
f By L. Thormann, consulting engineer, Berne, and chief engineer for 
tthe electrical equipment of the Berner-Alpenbahn. 


though certainly various details have had to be modified, the open- 
ing of this line can well be regarded as an important success in the 
electrification of main lines. | 

The Power Stations.—The Berner Alpenbahn-Gesellschaft has con- 
tracted with the Gesellschaft der Bernischen Kraftwerke in Berne for 
the supply of electric energy for working the whole line. The latter 
company has the constitution of a shareholders’ concern, but is 
really an undertaking with the Government for the utilisation of the 
water power in the Canton Berne. There are at present four 
hydraulic power stations, of which two—situated at Spiez and 
Kandergrund (near Frutigen)—supply single-phase energy to the 
line at a pressure of 15,000 volts. The turbines are required to 
supply up to 10,300 kw. continuously, which is taken and measured 
at the two sub-stations on the line at Spiez and Kandergrund. The 
charge is based on the units used at a price per unit which is fixed 
monthly, and takes the time into account. For this purpose the 
number of kilowatt-hours used during a month is divided by the 
mean of the six highest loaded quarter-hours on different days of the 
month. With à maximum consumption (24 hours per day) the cost 


Fig. 14.—Train av TUNNEL MOUTH AT BLAUSEE STATION, 


per unit would work out at 2} centimes (0-22d.). Such, of course, is 
not possible in railway working, so that the cost of the current is 
greater than this figure. 

At the hydraulic power station at Spiez, which was already 
equipped with single-phase generators for the experimental line 
Npiez- Frutigen, there is a head of 64 metres. At present two sets 
are installed, each consisting of a Francis turbine (built by Piceard, 
Pictet & Co., Geneva) direct coupled to a Brown. Boveri generator. 
The large storage of some 400,000 m* contents just above the pres- 
sure pipe makes the power station suitable for traction work, because 
large quantities of water can be drawn off momentarily, whilst 
between peak loads water is collected. A new pressure pipe of 
2-] metres diameter had to be built between the water tower and tho 


turbine house. 
The single-phase sets have the following outputs :— 


"ip2r Mcr TREE 300 r. p. m. 
Turbine output—('ontinuous ..............Lusseeeessl 2.350 kw. 
5 » —Maximum Sisto dete eR NIS 2,830 kw. 
(Generator output— 
Continuous at cos @ -F LL. 2,500 k.v.a. 
s s COSA -LPO ME 2.500 k.v.a. 
| Maximum capacity at CoS @ OFT ..LLuuuuueessesseese 3,750 k.v.a. 
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The turbine sets are horizontal, and have three bearings. The 
turbines are governed automatically by a speed regulator which 
opens the inlets by means of an auxiliary motor, the closing being 


effected by springs. The auxiliary motor works with oil pressure 


supplied by a pump, geared to the turbine shaft. The same motor 


for supplying the railway. The turbines are for 2,950 kw. and the 
single-phase generators give 2,700 k.v.a. at cos f — 0-7, and can with. 
stand 50 per cent. overload. 

The machines are built by the same firm as those in Spiez, the 
design of the turbines being different, however, to suit the increase 


also operates a pressure regulating device, which is so arranged that | in fall. Automatic governing is again accomplished by means of an 


all the water in the turbines can flow through it, in case the load is 


auxiliary motor, which regulates the openings and deflects the water 


suddenly removed, whereby the speed variation is less than 10 per | if the load is suddenly taken off. The variation in speed and in pipe 


cent. At the same time, the regulator shuts off the water supply 


pressure when full load is suddenly removed is about 12 per cent. A 
Brown-Boveri quick-acting regulator is used for controlling the 


within 4 seconds, with fluctuations of pressure in the pipe of some 
2 percent. The energy stored in the generator is 70,000 kg. m?. single-phase pressure. Here, again, the machines are wound direct 
The generators have six poles and direct-coupled exciters. The | for the line pressure. The same protecting devices are installed 
pressure of 15,000 to 16,000 volts is obtained without transformers, | as in Spiez. The water earthing devices each consume about 5 kw. 
and no trouble as yet has been experienced as a result of this simpli- { The choking coils have 2 x 36 turns with a section of I6 x 16 mm.. and 
fication in the plant. In addition to the ordinary maximum oil | consist of iron to damp out the effect of short-circuits in thenetwork > 
cut-outs, the following apparatus for protecting the machines against ! on the machines. It is arranged that the two stations cannot be 
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Fic. 15.— DIAGRAM OF CONNECTIONS 
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connected in parallel through the overhead conductor, but by means 
of a conductor consisting of two wires each 8 mm. in diameter, wit 
the rails acting as return. Working the two stations in parallel 
this wav leads to economy through making each station contribute 
to the needs of the whole route, and not merely of certain sections. 
Usually the stations are working in this way and no trouble bas 
been experienced thereby. f 
Transmission and Overhead Equi pment.--The general scheme i 
connections is shown in Fig 15. The overhead conductors A^ 
divided into three main sections, each of which is connected to on! 
of the power stations through an automatic overhead release; ad 
that in case of short-circuits the faulty section is cut out. whib! 
working on the other two remains unaffected. The three peer 
are: Spiez to Kandergrund, Kandergrund to Kandersteg, Kander 
steg to Brieg. The first section can be connected with either Bp}? 


- Oo. 
"or the Kandergrund supply stations, whilst the other two 9 y 
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Kandergrund, the last section being connected up by a main feeder 
consisting of two 8-mm copper conductors. 

Along the whole track there runs a feeder which divides the over- 
head conductor into further sub-sections, a station'apart. The connec- 
tions from the feeder to the overhead line are made in special switch 
cabins at the stations. The overhead conductor is thus split up so 
that sections between stations, inside stations,along shunting lines,&c., 
are all independently controlled, whilst the switches are arranged so 
that the overhead line between stations assists in transmitting the 
energy (see Fig 15). 

The switch cabins are stone structures, and only oil switches are 
used, except for the isolating links, which, however, cannot be 
opened underload, and are only operated by those specially instructed, 
whereas the oil switches for controlling the different sections can be 
operated by any of the officials. "They are arranged for remote con- 
trol where necessary. 


Kandergrund 
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Line Feeders 6x 50.sg mae 


Line Feeders 4*50sq. 
Power Station 
. Kandergrund 


Ausserberg Lalden. 


(SPIEZ- BRIEG.) 


FOR THE LOTSCHBERG LINE. 


In order to locate faults quickly short-circuit indicators are pro- 
vided, which set a bell ringing in any station where the current in the 
overhead line and feeder momentarily exceeds that for which the 
maximum overload release is set. Also in Kandergrund there is an 
oil resistance which can bo inserted in any of the three main sections, 
and limits the current to 50 amperes in case of a dead short-circuit 
on the line. In case, therefore, one of the overload releases at the 
Kandergrund power house operates owing to a short-circuit, the 


| TOverhead Line 5r | | 
Future Second Track S 


Feeder 50 


station official at once finds out whether the short-circuit has cleared 
itself or not by inserting this testing resistance. If it has not, then 
he finds out by means of a telephone how far down the linethe 
short-circuit indicators are operating, and thus locates and cuts out 
the faulty section, which must then be repaired by the permanent 
way men. This arrangement has proved very satisfactory, and very 
few cases have occurred where a long time was needed to find the 
fault, despite the long tunnels. 


The protecting devices against lightning and pressure rises—the 
utility of which is still a matter of opinion—are also fixed in the 
switch cabins. Horn-arresters, with carborundum resistance, are 
provided at every station, and water earthing devices at Spiez, 


Kandergrund, Kandersteg, Goppenstein, Hohtenn and Brieg. These 


devices should consume 10 kw., but owing to the limited water 
supply, they actually take 1-5. to 9 kw. The overhead line is. 
also earthed at the stations through the lighting transformers. 

The overhead conductor has a section of 100 sq. mm. between 
stations, and is suspended from a single catenary formed by asteel 
wire of 50 sq. mm. cross-section. Inside the stations, where it has not 
to assist in transmission, the section of the conductor is reduced to 
55 8q. mm. 
or both ends, according to the length of the section, a tension of 
about 400 kg. being maintained by weights, 1,200 to 1,500 m. 

‘apart. In the longer tunnels, where no large differences in tempera- 


Blausee- Mittholz Felsenburg 


Choking Coil, 


To (‘ondenser. 


-ojjj Protecting Device. 
Lightning Arrester. 
Water Resistance. 
Water Earthing Device 


Farthing Plate. 


| ture occur, automatic stretching devices are not needed, but have 


proved absolutely necessary in the stations, where the position of the 
wires at points and crossings must be kept the same at all tempera- 
tures, to prevent the collecting bows jamming. These arrangements 
for adjusting the tension have proved satisfactory for a proper collec- 
tion of the current at the speeds met with on the Berner Alpenbahn. 
There are two porcelain insulators between the overhead conduc- 
tor and carth. Though single insulators proved satisfactory on the 
experimental line Spiez- Frutigen, for extensions it was nevertheless 
decided to adopt the double insulation on account of the liability to 
mechanical injury from stones—a danger to be guarded against in 
mountainous districts—in order that working would not be inter- 
rupted when one insulator failed. Several cases have already 
occurred to justify this precaution. This double insulation is of less 
use where the working pressure causes the breakdown, as has hap- 
pened at various times in tunnels duc to moisture collecting on the 


All the overhead conductors are weighted either at one- 
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insulators. Under these conditions both insulators usually give 
way together, for when the one becomes unable to withstand the 
pressure, the resistance of the other also has usuallv sunk too low to 
prevent a breakdown. 

, The feeders and connecting leads have only a single insulator to 
earth, since a temporary breakdown of these does not cause the same 
interruption as when an overhead conductor is put out of service. 
Glass insulators are used for the feeders, these having proved very 
good against mechanical injury. The overhead equipment is sup- 
ported by iron masts along the open track, and by framework struc- 
tures in the stations. The masts, which are seldom placed between 
the rails, are 60 m. apart, and at curves of less than 500 m. radius 
there is also a side support midway. Under these conditions only 
one-half of the effective width of the line is utilised theoretically, but 
experience has shown that it is not desirable to exceed this. The 
total width of the bow is limited to 1,200 mm. on account of the 
tunnels. 

The arrangement for the suspension of the overhead line in the 
tunnels is shown in Fig. 16. "The points of suspension are from 22 
to 28 m. apart. All the tunnels are built for a doubletrack. The 
height of the overhead conductor above the rails varies from 6:7 m. 
in the stations to 4-8 m. in the tunnels. Fig. 14 shows a tunnel 
entrance and the masts supporting the overhead lines. 
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Main Point of Suspension. 
Fig, 16.—NUSPENSION oF OvERSEAD CONDUCTOR IN TUNNEL. 


RESULTS OF WORKING. 

As already mentioned, all parts of the equipment have in general 
proved satisfactory. Owing to the short time the line hax been 
working, it is too early to speak of working results proper, since an 
important. point in the latter is the maintenance cost of the equip- 
ment. Consequently only a few things that have occurred. will be 
mentioned, without attempting anvthing final. 
have, on the whole, i 
type of niotor, the 


my The locomotives 
adi requirements, The selection of the 
l ransmission through gearing and ` , 
mechanical construction appear anaie for the PRU of pu 
Berner Alpenbahn. On the other hand. various mechanical. and 
electrical details have not been quite satisfactory. Whilst in Gestalt 
cases the drives operated faultlessly, in others various troubles ap- 
peared which at first made themselves felt by unsteady runnin i 
particular speeds, and later by excessive wear of the bearings : it 
would seem that on the Berner Alpenbahn the same experience with 
the electric locomotives must be gone through as on the Pennsylvania 
Railway, where it is neccssary to exercise the greatest care in the 
workmanship of all parts and submit the same to a frequent adjust- 
ment and inspection. From an electrical standpoint the Es T 
adjustment of the brush tension gave trouble at first. If the ean 
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was too great, the commutator and brushes would overheat and wear 
away rapidly ; with too little tension commutation was not good. 
These phenomena varied with different kinds of carbons, and it took 
a long time to find a satisfactory solution. 

Several breakdowns have occurred in the power transformers 
when working, usually where the current enters, despite the special 
care taken with the insulation. The cause of these breakdowns has 
not yet been ascertained. During the last few months, their occur- 
rence has been less frequent, perhaps because the atmospheric con- 
ditions have been more favourable, or the improvement in the pro- 
tecting devices against pressure surges have been successful. 

The collecting bows have also given rise to different troubles by 
coming off and either damaging the conductor or themselves. These 
troubles were usually traceable to movements of the rails, especially 
at the beginning, caused by the setting of the permanent way and the 


effects of temperature, more particularly at the curves. Possibly 


with a new line such difficulties cannot be avoided; 
Trial runs have shown that the locomotives fulfil the conditions of 
the contract with respect to output. Excellent results were ob. 


tained for the temperature rise, and the cooling arrangements have 
been satisfactory. 
only worked at four-fifths full-load, to prevent inadmissible wear of 
certain parts and to obtain a proper idea of their behaviour It 


For the sake of precaution, the locomotives are 


` 


4800 mm. above Ralls 
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Overhead Conducto” 


Intermediate Point of Susven-ion." ` KS. À 
ta vC- “se. 
would almost appear that the power of the motors already exceeds 
what can be transmitted to the wheels bv any of the drives adopted 
hitherto. 24» — 4 (o ie 

The overhead equipment has proved satisfactory with the simple 
catenary ? suspension. and weights for maintaining the tension, 
though at first the adjustment with respect to the rails gave some 
difficulties, owing to insufticient experience. 

Most trouble was experienced with the insulation in the tunnels. 
Whilst no insulators were pierced in the open, quite a number broke 
down in tunnels, and always at wet places. As was gradually dis- 
covered, deposits were formed on the insulators, either from water 
dripping from the arch or from dust collected by moist insulators. 
As the deposit collected a brush discharge would first occur. follow 
by a breakdown which often destroyed the insulator. Care has now 
been taken to lead away any water that collects, whilst insulators ux 
periodically cleaned as they become dirty. Though considera 
time was taken to make the installation satisfactory in the tunne ` 
it can now ke said with safety that even with unfavourable noe 
conditions it is possible to work with 15,000 volts in such bose 
Experience has shown, however, that in tunnels much more difficu: 
conditions are met with than can ever occur on the open track. 
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ELECTRIC 


TRAIN LIGHTING SYSTEMS.* 


BY T. FERGUSON. 


Railways have been slow in adop‘ing electric lighting for their 
passenger stock, but this reluctance to use electricity can hardly be 
for the reason that it is unsatisfactory as a means of illumination, or 
that there is no reliable svstem available, as there are many perfectly 
reliable electric lighting systems on the market which sufticiently 


fulfil the requirements for ordinary workirg conditions. 


It would 


appear that the reason why electricity at the present date has not 


entirely superseded gas is one of capital expenditure. 


Obviously 


the cheapest system to use would be to instal high-specd steam- 
driven generators on the locomotives and merely equip the carriages 


with lamps and wiring. 
This w 


the carriages. 


providing suitable cable connections between 
ould, of course, mean equipping all the loco- 


motives and carriages on the railways, and also providing those 


goods waggons which 


connections and couplings. 
in Ameriea, where it is known as the “ head end ^ 
are many variations of the straight 


are used with passenger trains with wiring 
This system is used to a limited extent 
system. There 


“head end " system, usually 


em bodying the use of storage batteries on one or more of the v ehicles, 


together with the nec 


essary regulating apparatus. The object of 


this is, of course, to maintain the supply of lighting at such times as 
the locomotive is uncoupled from the train or the generating plant 
is inoperative due to breakdown, low steam or other cause. 


The simple “ head e 


nd " system, although certainly the cheapest 


in first cost and subsequent maintenance, affords some inconvenience 


to traffic working. in 


so much as the locomotives must remain 


attached to their trains for longer periods than are necessary with the 


gas-lighting svstem. 


Certainly a good deal of inconvenience in this 


respect could be overcome by providing the platforms of terminal 


z 
5 


stations with suitable lighting mains and plug connections to connoct 
to the trains when they are standing alongside the platforms and 
waiting for their locomotives. There would still, however, be short 
periods when the locomotive with its generating set would not be 
available ; for instance, when the trains are split up at junctions, and 
where very often several minutes are spent shunting different 
portions about the sidings. Suggestions have been made to equip 
such junctions with either collector rails or overhead wires connected 
to a lighting supply at the proper pressure. and so feed the carriage 
lighting system through current collectors. Besides the incon- 
venience of the `“ head end " system, it does not lend itself to gradual 
conversion, and hence the lines upon which electric lighting systems 
have been developed are practically confined to the “ individual 
unit " system, where each carriage carries its own generator, driven 
from the axle, and also a storage battery to supply the lights when 
the train is standing. There is an alternative course open in the case 
of block trains, and that is to light the complete train from one or 
morc large axle-driven dynamos in the brake van or vans, storage 
batteries and regulating gear, of course, being employed just as in the 
"individual unit" system. The "'individuul unit” system is 
particularly well adapted to the requirements of the railways, as 
each coach so equipped is an independent unit, can be run anywhere 
on the railway and has no storage tanks which require to be re- 
charged at frequent intervals. The system can be introduced as 
gradually as required, the obvious way being to equip new coaches 
as they come out of the works and convert old gas-lighted rolling 
stock as opportunity arises. The capital cost of the system is, of 
course, much greater than that of the * head end " system, and the 
maintenance must. also be considerably greater. 

In general, it may be said that modern train lighting equipments 
comprise the following apparatus: A dynamo slung from the under- 
frame or truck frame of the carriage and belt driven from a pullev 


7 | E 
| Single l Method of | Type— | | Voltage Alteration Alteration 
| ar transposing! constant Pole- Method | Method of Typeof | compensa- | of compen- to output | Overcharge 
Make. | double- batteries inieurrent or changing — of regu. | adjusting | automatic ition in lampjsation when, when main | preventer 
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Mather & Platt.: Double By hand | Constant None Armature Field ^ Electrical | Second None | By field Adds field 
i switch current required reaction | resistance batterv resistance | resistance 
Vicars (Ltd.) ...|. Single | Constant Brush =; Automatic! Diverter : Electrical | Automatic | Automatic | Diverter Switches 
| current rocker | rheostat rheostat rheostat | hassome lextra shunt 
i | effect coil to main 
autorheostat 
Tudor Co. ......| Singlet E Constant Brush Counter- | Diverter | Electrical | Hot iron- | Separate | By field. | Adds extra 
current rocker com- wire resis- hot wire | resistance | field resis- 
| pounding tances resistance | | tance 
Silvertown ......| Double Mechanical: Constant | Governor |Counter- | Diverter ‘Mechanica Second None None None 
| current | operated | com- battery 
| | | pounding | 
Prown-Boveri...] Single | Rising | Brush | Voltage Adjust- ' Electrical |. Fixed Regulator | Regulator | Adds resis- 
i | voltage if | rocker» regulator , ment of | resistance alters: — alters tance in 
! | lamps | regulator | dynamo | dynamo regulator 
j Anoto |] i volts | volts circuit? 
Dalziel ..... eo] Single | . | Constant | None Differ- Rheostat Electrical | Resistances! Each lamp! Battery None 
| i voltages | required | ential ` i and or group of , charging required 
l , exciter mechanical lampson | inde pen- 
| | separate j dent 
| ' resistance 
Grob ....... vee Double f| Mechanical; Constant [Mee hanical Series ET Mechanical! Lamps on None  , Battery None 
voltage excitation | dynamo required charging inj required 
armature battery on i dependent 
| bucking | booster | 
| © against | 
| regulating | 
| battery | | 
Buttner .........| Single ! — Constant None — | Armature | Field Electrical, Hot wire Separate | Hy field. JAdds extra 
| current required | reaction ; resistance | resistance hot wire | resistance | field resis- 
| | | | resist ance tance 
Newbold — ......| Single n" ; Constant Mechanical Automatic edis Electrical Lig. Separate | By extra tes 
l | current rheostat ' | resistance coil on 
| i | regulator 
Gould ............ Single ; ! Compound Mechanical Carbon Pss Electrical Separate | Separate S Shunt coil 
i | powder | regulator | regulator of 
regulator. | regulator 
Series and | | | | | 
| shunt | | | 


» = 


* Abstract of a Paper read before the Manchester Section of the Institution of Electrical Engineers. 


1 Requires 25 per cent. more cells on account of hot wire resistance losses. f The charge to the battery is increased when more lamps are 


switched on. 


§ Pure constant-voltage system. 


|| Has one battery as regulator. 
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on one of the axles; means for regulating the voltage or output of 
the'dynamo over a wide range in speed, and cutting it in and out of 
circuit at the right moment; a storage battery which is charged 
while running and supplies current to the lamps while the train is 
stopped or running slowly. Along with this is, of course, the 
necessary wiring, lamps and fittings. Traffic conditions demand 
that such equipments should answer the following requirements : 
The equipment may have to run on night service for long periods, 
hence the dynamo while running must generate more current than 
is required for the lamps—that is to Say, it must charge the battery 
while the lamps are burning—in order to make up for the current 
taken from the battery to supply the lamps while the train is sta. 
tionary, and also to make up for the local losses which take place 
within the battery. The equipment may similarly have to run on 
day service for long periods; hence some definite means for the 
adjustment of the output is necessary, The same equipment may 
have to run on a suburban service having many stops and a low 
average speed, or an express service with few stops and a high 
average speed. It would be a great drawback if the ratio of the 
pulleys had to be changed when passing from the one ty pe of service 
to the other. On most railways the traffic department is not slow 
to raise objections if this has to be done. A train-lighting dynamo 
should be capable of operating satisfactorily between speeds of 12 
and 72 miles per hour in order to make it sufficiently flexible in 
working. Machines are required both for coaches requiring heavy 
and light lamp loads, and, as it is madvisable to use many different 
sizes, some form of output adjustment is again necessary, The 
storage battery cells must be as few as possible, on account of first 
cost, subsequent. maintenance and “ dead weight.” The equipment 
must be robust, simple, strong, obvious in action, and easy of definite 
adjustment, so that poor-class labour may be able to maintain it. 
The maintenance cost must be as low as possible both as regards the 
dynamo and the batteries. It should be possible to switch the lamps 
on and off at will without affecting the voltage applied to the lamps 
remaining burning. The output must be casily and definitely adjust- 
able to'suit all conditions of traffic. The additional draw-bar pull 
on the locomotive duc to driving the dynamos must be as low as 
possible, especially at high speeds. Batteries which have got into 
bad sulphated condition owing to coaches lying idle must quickly 
pick up again when the coaches are placed in service, 

An attempt was made to meet these several requirements by the 
use of a dynamo connected in parallel with a single battery. Under 
these conditions, the battery was being charged, was discharging or 
floating according to the machine pressure. The drawback of this 
arrangement lies in the difficulty of dealing in the lamp circuit with 
the extra voltage necessary for charging the battery. This diffi- 
culty led to the adoption of the double battery system, in which two 
batteries are arranged in parallel with the dynamo and with each 
other. Between these batteries is a resistance, which permits the 
charging voltage to send practically enough current through the 
resistance to supply the lamps, so that the second battery floats, 
Any alteration in the current only alters the amount of current 
passing through the resistance, and the second battery will, therefore, 
have to supply more or less current as the current from the dynamo 
rises or falls. The battery efficiency of this system is very low, the 
arrangement is not at all flexible in operation and is expensive to 
maintain. The constant current svstem has up to now proved the 
more practical system. In connection with the subject of the extra 
draw-bar pull imposed on the locomotive by the use of electric 
train-lighting systems, it should be said that, in both the constant. 
current and constant-voltage systems the draw-bar pull will decrease 
as the speed of the train increases. It should, in fact, be inversely 
proportional to the speed. Exception, however, must be taken to 
belt-slipping systems where the draw-bar pull remains constant, the 
power required to drive the dynamo being proportional to the speed, 
and the difference between this power and that required at the normal 
‘tull-load speed being absorbed by the belt. For any particular speed 
the constant-current system will offer the same draw. bar pull whether 
Jamps are switched on or off and whatever is the state of the charge 
of the battery, until such time as the overcharge preventer may trip 
the dynamo out of circuit or reduce its out put. In the constant- 
voltage system the draw-bar pull will be high when the lamps are 
burning and the state of the battery is low, and will fall away as the 
battery charges up or the lamps are switched off. With most modern 
systems the efficiency at all speeds is practically constant; hence the 
draw-bar pull falls off as shown. However, with belt-slipping 
systems, as mentioned before, the draw-bar pull will be constant. 
In this case it is assumed that the dynamo is generating the above 
current at a speed of 20 miles per hour and above. 

A study of the Patent Office records and of the literature on the 
subject will show that a large number of systems have been proposed 
and many put on the market at one time or another, Some of these 


are as follows: Beaumont & Still, Bliss"( United States Lighe x 

‘0.), Buttner, Brown- Boveri (old system—-Aichelley Bee 
(new system), Consolidated Light & Heat Co., U.S.A. (several 
forms), Gould-Simplex (U.8.A.), Grob system (Pintsch Gas Lighting 
Co.), Leeds Forge Co., Leitner-Lucas, Moskowitz, Mather & Platt 
(Rosenberg dynamo), Newbold, U.S.A. (made by Adanis Westlake 
Co.) “ Safely" system (U.S.A.), Siemens, Silvertown system 
J. Stone & Co., Tudor Accumulator Co., Verity-Dalziel. Dalziel's 
Improved constant-voltage system. and Vickers-Hall. Several of 
these have now practically dropped out of Service, but there still 


DISCUSSION. 


Mr. H. M. TAYLOR drew attention to the low efficiency of the batteries, 
especially when a double battery system was employed, and, considering 
the low efficiency of train lighting systems, he thought there was little 
cause for surprise that there should be such a large increase in the draw. 
bar pull, or decrease in the speed of the train, when the lighting apparatus 
was In Operation, 

Mr. W. FENNELL asked if it was still the custom of railway companies 
to test the suitability of a battery for train lighting purposes by its capa- 
city for withstanding abnormal over-charges. He referred to an eX pen. 
ence he had had some years’ ago in which the merits of a battery sub- 
mitted to a company was decided by such a test. 

Dr. J. D. Coats thought that the total cost of a lighting installati 
might be considerably reduced by arranging the batteries only on the 
individual coaches, and a single generator in one of the coaches, {vi 
Instance, the yuard’s van. 

Dr. C. C. GARRARD expressed the opinion that modern train lighting 
systems appeared to be unnecessarily complicated, 

Mr. J. D. Morean remarked that the development of the principal 
train lighting systems appeared to be characterised by excessive accumu- 
lation of corrective accessories, A defect in the dynamo or battery was 
corrected by the addition of some device designed to prevent that defect 
from operating adversely in the lighting circuit. Frequently the acces- 
sory introduced a further defect, and this was rectified by another acces- 
sory, and thus the accumulation of corrective accessories proceeded. 
He emphasised the necessity of the designer reviewing the fundamental 
requirements of the problem and endeavouring rather to develop system: 
inherently satisfactory, rather than attempting to gain perfection by 
complicating a system which was fundamentally defective. He dis- 
cussed the question as to whether the ideal generator system should pro- 
vide constant voltage or constant current. The requirements of the 
lamp circuit demanded a constant voltage and variable current. Un- 
fortunately this was not capable of attainment by ordinary means, 
because the requirements of the battery were incompatible with this 
condition. The designers of train lighting systems had become 50 
obsesssed by the difficulties occasioned by the use of the battery that the 
problem was no longer how to light a train but how to charge a battery: 
and it was for this reason that the constant-current system had become 
generally adopted. He further remarked that the unsuitability of the 
constant-current system was becoming more and more widely recognised, 
and serious efferts were being made in a number of directions to reali 
an ideal constant voltage system. 

Dr. E. ROSENBERG remarked upon the impartial nature of the Paper, 
and said that it presented a good review of the present state of electric 
train lighting. The general question of constant voltage and constant 
Current systems was of great interest, and there was no such thing as 8 
strictly constant Voltage system or constant current system. The 
systems of Stone and the author, for example, were constant torque 
systems, and endeavoured to give a current in inverse proportion to the 
momentary voltage of the battery. In the so-called constant voltage 
systems the voltage had to rise gradually from approximately 2 voti 
per cell to the charging voltage, i.e., 2-4 volts per cell. It was to be 
remembered that regulators were not very accurate appliances, and e 
some systems the inaccuracy of the regulator due to friction, heating af 
coils and other causes might be so great as to create a voltage difference 
quite comparable with that in the so-called constant current systems due 
to gradual increase of voltage during continued charge. Similarly. the 
inaccuracy in the so-called constant current systems due, for instance, t^ 
varving belt friction and other causes, make a greater diterence 
in current than occurred in the so-called constant voltage systems due tv 
the reduction of current during the continuous charge. A very n 
esting constant voltage system, designed by Mr. Woodridge, of the pu 
tric Storage Battery Co. of America, was specially distinguished by t d 
omission of anv kind of lamp regulator or resistance between ded am 
lamps. A voltage of 2-25 Volts per cell was employed, and it was dise 
that this was sufficient to keep the battery well charged and in hina 
order. Further, the Voltage was so low that the gradual increase in the 
illumination when the battery voltage rose from rest was not felt unc 
fortably by the cye. The arrangement. consisted of a generator whi 
Was a modification of the Rosenberg machine. The field winding v 
composed of a serica winding just strong enough to compensate t 
armature reaction, and a shunt winding taking a small current, connecte r 
as one diagonal of a Wheatstone bridge arrangement. The remamine 
diagonal of tho bridge was connected in parallel with the battery acre "i 
the generator terminals, It was well known that iron wire when nearmz 
a dull red heat increased enormously in resistance with a slight increase 
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The Outlook. .—— 5 


Tf the inquiries for electric vehicles are any criterion the 
future of electric automobilism in the United Kingdom is 
assured. All the makers of, or agents for, vehicles almost 
complain of the sheaves of inquiries which they are called upon 
to deal with daily, inquiries emanating from every class of 
present and prospective motor vehicle user. In the world of 
commercial and industrial transport there appears to be a 
growing feeling of uneasiness for the petrol vehicle among 
certain classes of tradesmen and dealers. The complaints 
arise from the comparatively high cost of maintenance of such 
vehicles, from the need for skilled men to drive and keep them 
in order, from the fire risk incurred in garaging them and in 
petrol storage. and from the smell and noise which they make : 
a powerful list of indictments, and one which is in no way 
exaggerated. The petrol or steam vehicle gives a wholly wrong 
idea of mechanical transport to the commercial vehicle user. 
It introduces into what should be a perfectly simple opera- 
tion—that of conveying goods or persons from one spot to 
another—the complications of repair shops, fireproof storage, 
stocks of spare parts and multifarious other accessories. None 
of these figures in the actual running of the vehicle from place 
to place or on a regular round of calls. Small wonder that car 
and vehicle hiring associations have sprung up and offered to 
relieve the user of his mechanical troubles by concentrating 
the repair and upkeep of a number of cars into a. single work- 
shop. The electric battery vehicle scores 
its rivals in this particular of repairs and maintenance. 
The mechanical parts are so few and so simple that. deliberate 
tampering or bad driving is required to put the electric vehicle 
out of service. The fire risk attaching to the electric is prac- 
tically nil, and here again it scores in the matter of insurance 
over steam and petrol. | 

$ * + * 

Although the transmission gear on an electrie vehicle is 
extremely simple. it is of vital importance to the efficieney of 
operation, A badly designed set of gears or chains will 
Increase the mileage cost of electrical energy. considerably, as 
well as introducing excessive wear and tear. Fortunately for 
automobilism in every form, the machinery employed for the 
production of gears is as highly perfected as it seems possible 
to make it. Helical gears in particular have proved compara- 
tively easy of production now that. the requisite cutting tools 
have been designed and constructed. A remarkably accurate 
and silent gear is thus at the disposal of the electric vehicle 
maker, There ean be no denving that the prospects of 
the use of a reliable and efficient form of gearing for electric 
Vehicles are better to-day than ever thev were, and this fact 
will materially assist the progress of the electrie vehicle move- 


ment. 
x * * x 


The majority of the pleasant things which are now being said 
about the electric vehicle emanate from electrical men, and 
are open to the criticism of being unduly biassed. Interest, 
therefore, attaches to the opinions expressed by Mr. D. J, 
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Smith on the subject of the electric vehicle in a Paper recently 
read before the Association of Engineers-in-Charge. He said : 
‘When the members of the American Society of Automobile 
Engineers visited this country in 1912 they were struck with 
two things—the motor buses of London, nothing similar to 
which was then in use in U.S.A., and the almost total absence 
of electric motor vehicles. In U.S.A., especially in the chief 
cities, electric motor trucks are used in very large numbers, 
one firm in New York, it is stated, having no less than 400 of 
these vehicles. ; 

“ For short journeys the electric vehicle has a future before 
it in this country, and many electric vehicles are [in] use and 
more are on the way for this purpose. For work in towns the 
electric vehicle has many advantages over any other. There 
is no change speed gear, the vehicle is noiseless, accelerates 
rapidly (a great point in traffic work), is vibratorless. odour- 
less, and gives off neither exhaust fumes or steam. It can be 
driven well by a much less skilled man than would be required 
for either a petrol or steam vehicle. When standing there is no 
mechanism running, the vehicle is at complete rest. These are 
great advantages, and if the electric vehicle has no others it 
would still be well worth consideration, but it has other and 
still more valuable points. The cost of running for power or 
current is extremely low, much lower than that of a petrol 
vehicle of equal capacity. The repair cost, apart from the 
batteries, is also much lower. There is no gear box or clutch 
the torque is even, so there is little wear on the working parts. 
Where the upkeep of the battery is contracted for by the 
makers an electric vehicle is really a no-trouble machine, pro- 
viding that it has been well built in the first instance. That 
it is possible for electric vehicles to stand up for several years 
under the hardest wear is proved by the City Police ambulances. 
Possibly the mileage run by these vehicles is not great, but the 


conditions are extremely severe, yet the wear on the driving 


mechanism is very little indeed. Several of the leading 


London firms, such as Lyons, Harrods, &c., are now running 
electric vehicles, and with firms whieh have a large town 
delivery the electric vehicles will no doubt onst the petrol for 
this work." 
* * * * 
The method of charging batteries for electric vehicles is one 
of considerable importance. The purchaser of a fleet of, sav, 
electric lorries or vans will probably find it necessary to buy a 
motor-generator or some form of booster with which to 
efficiently carry out the charging operations. At first. sight 
this outlay may appear to be unreasonable, but it has a 
parallel on the petrol vehicle side. The user of a number of 
petrol vehicles finds it profitable to spend a fair sum of money 
upon a fireproof pit in which to store petrol in bulk. He can 
save a considerable amount by buying his fuel in large 
quantities, and for this reason he is prepared to make the out- 
lav upon a suitable storage and one which will comply with the 
regulations of the authorities. This faet must. be borne in 
mind when a comparison between the cost of the electric and 
the petrol vehicle is effected. The outlav onfa motor-generator 
and the outlay on a petrol pit must be placed on the debit 
side of the two types of vehicle in question. 
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MINIATURE PRECISION D.C. 
INSTRUMENTS. 


MODEL 257 AMMETERS AND VOLTMETERS 
(Moving Coil; 

Are specially adapted for Electric Vehicles. 

They are periectly damped. 

Are unaffected by vibration. 

Are legible on the worst of roads. 

Are consistently accurate and reliable. 

Their dimensions are 3:35in. by 4in. and 

The scale is 2:6in. lon». 

They are stocked in a number of standard 
ranges and are listed from 47/-. 


Write for List D3. 


WESTON ELECTRICAL INSTRUMENT CO. 
Audrey House, Ely Place, Holborn, E.C. 


Telephone : 2028 HOLBORN. 


Telegrams and Cables : ** PIVOTED, LONDON." 


THE CASE FOR THE ELECTRIC VEHICLE. 


What is the feature of merit which the electric vehicle possesses to 
account for its rapidly extending use ? The main advantages are 
two—namely, simplicity and cheapness in operation. The electric 
tramcar has been proved to be the cheapest means of conveying a 
given number of passengers over a given distance where a stcel track 
is provided for it to run upon. The electric tramcar has also shown 
itself to be a most reliable vchicle, doing its work regularly day after 
day, in all weathers, with comparative freedom from breakdown. 
Now, the principle under which electricity is used to impart motion 
to the electric road vehicle is, broadly, just the same as that em ployed 
in the electric tramcar, the only essential difference lying in the road 
vehicle drawing its electricity from a battery of accumulators which 
it. carries, whereas the tramcar draws its electricity direct. from the 
power station via the overhead trolley wires, the current returning 
to the station along the rails. A beautiful simplicity of mechanism 
is a feature of both vehicles, and accounts for the popularity of the 
electric battery vehicle, its ease of driving. its low cost for repairs and 
maintenance, ‘and its long life. From the point of view of the 
merchant or manufacturer using power-driven vehicles to transport 
goods to or from his warchouse or factory, there is this further very 
important advantage for the electric car—it may be taken into any 
building without increasing the fire risk. 

The electric vehicle designed for the transport of merchandise is 
naturally an altogether heavier machine than that for purely pas- 
senger-carrying purposes, and consequently gives a lesser mileage on 
one charge. These vehicles are built in various sizes, from the H 
ton light delivery van, with a maximum speed on the level of 14 
miles per hour, to the big 7-ton waggon, with a speed of between 
6 and 7 miles per hour. 

Although, when compared with the speed of the petrol car, the 
electric is a slow vehicle, it must not be forgotten that it is essentially 
a car for use in inter-urban and suburban areas, and it is solely in 
this sphere of utility that it has proved itself to be so advantageous. 
In the busy thoroughfares of towns and cities the ability of a vehicle 
to attain a high rate of speed is of little use, What is of paramount 
importance in traffic is the ability to accelerate quickly, and in thia 
the electric vehicle excels. No time is lost in changing gear; the 
driver merely moves the switch handle—the only control lever 
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beyond the brakes—and the vehicle at once responds, Because the 
electrie cannot be driven on the level at. a greater speed than that for 
which it is designed, and in the case of the commercial vehicles it haa 
been shown that these are always moderate in degree, a rash driver 
cannot race home with a heavy van, causing heavy wear and tcar, as 
he can, and often does, with the petrol-driven type. 

There is, of course, no great difficulty in building the electrie 
vehicle for higher speeds, but, especially for commercial vehicles 
operating in towns and cities, it has been found that the speeds 
mentioned are those best suited to the traffic conditions; indeed, 
they are very near to the highest speeds which are safe for such 
service. While the low maintenance expense and long life of the 
electric are largely accounted for by the simplicity of the mechanism, 
they are to some extent due {to the moderate speed. — And this 
moderate speed, associated with the property of a quick acceleration, 
enables the electric car to get about in town and city districts just 
as quickly as its petrol prototype, and with less expense. 

The usual equipment of an electric vehicle consists, in addition to 
the storage battery, of a sim ple electric motor, with two ball bearings, 
the motor being coupled direct to the cardan shaft, and driving the 
main axle through cither worm or bevel gear. [n the case of com- 
mercial vehicles, chain-driving is almost universally employed. 
Working in conjunction with the perfectly uniform turning effort 
of the electric motor a properly designed chain-drive is difficult to 
improve upon for simplicity and efficiency. The motor in this 
case drives, by chain, a countershaft which in turn drives by means 
of outside chains the rear road wheels. 

One is perhaps better able to understand the simplicity and ease 
of upkeep of the electric vehicle when one compares it with its petrol- 
driven prototype. From 24 to 30 bearings are done away with, 
together with clutch, gear-box, carburettor, cylinders, pistons, 
connecting rods, fan, oil pump, radiator, sparking plugs, magneto, 
&c. The clectrie car has none of these adjuncts, and, moreover, 
having ball or roller bearings everywhere, which only require the 
filling up of grease cups at infrequent intervals, it is, by comparison, 
a clean machine to handle, And when the car is stopped all con- 
sumption of power ceases. Added to all these advantages is the by 
no means unimportant one, absence of odour, 

The effect of the simple gear of the electric vehicle and its ease of 
control is to make it an ideal car for ladies who wish to drive them- 
selves, while as a commercial vehicle it admits of a less highly paid 
driver than is necessary for a petrol-driven van. And in the delivery 
of light goods, such as drapery, stationery and groceries, the fact 
that the driver can easily keep clean hands and clothes makes it 
possible for him to deliver the goods at the door, and so avoids the 
necessity for carrying the assistant usually seen on petrol-driven 
vans. 

The electric vehicle as constructed to-day offers the most reliable 
and economical means of transporting merchandise in all fields of 
use where the requirements of daily mileage come within the limits 
which its storage battery provides for—viz., 40 to 50 miles. For 
such work it can show a degree of economy unapproachable by any 
other type. The petrol car has, undoubtedly, been developed to a 
wonderful stage of perfection, but, nevertheless, it remains a costly 
machine to maintain, and the fuel upon which it depends for power 
has for some time been showi ng a continued upward tendency in cost. 
On the other hand, the prices charged for electric power by the supply 
authorities of [this country have for many years exhibited a con- 
tinuous downward tendency. 7 l | 

Many undertakings arc prepared to sell electricity for battery 
charging at prices ranging from Id. to Hid. per unit. With such 
prices. the’ electrie vehicle js u paying proposition. A }-ton 
delivery van, for instance, requires only about 25 units on whieh to 
do an average journey of 50 miles. ^ With clectricity at ld. per 
unit, and allowing for the'loss in the pressure-reducing apparatus. 
the cost for the 50 miles works'out at. only 2s. 9d., or two-thirds 
of a [penny per mile. But the economy is not represented 
only in the cost of power; the savings in wages and repairs are 
important items, while the assured long life of the vehicle (10 vears 
is a safe figure to work on) necessitates a much smaller allowance 
annually for depreciation than in the case of the petrol vehicle. — Mr. 
Frank Ayton, in the * M anchester Guardian." 


THE DIFFERENCE BETWEEN Erecreie Barrery avn Horse Harrck 
GRAPHICALLY DISPLAYED, 
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The Edison Accumulator costs more to buy, and 
less to operate than any other in existence. It is 
WARRANTED FOR FOUR YEARS to show 
100 per cent. of rating in Vehicle Service. No other 
Accumulator can approach this degree of durability. 
Ask for full particulars of Accumulator Vehicles, 
including Commercial Vans, Trucks, Omnibuses, 
Municipal and Public Service Vehicles. 


EDISON ACCUMULATORS, Ltd., 
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LLOYD ELECTRIC VEHICLES. | 


LORRIES, 
VANS, 
STREET SWEEPERS, 
STREET WASHERS, un) oat 
TOWER WAGONS, — 0 | 
AMBULANCES, | 
FIRE ENGINES, 
HEAVY TRACTORS. 
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MOSSAY AND OO,, LTD., 


45, HORSEFERRY ROAD, WESTMINSTER, S.W., 
LONDON. 
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" CEDES ” ELECTRIC 
TURNTABLE LADDER. 


As constructed for the London Fire 
Brigade. Total weight of vehicle 
fully equipped, 5 tons 15 cwt. Speed 
25 miles per hour. go ft. ladder raised 
to full height by electric motor in 
10 seconds. 


The *'Cedes" Turntable Ladder 
gets clear away from Fire Station 
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ELECTRIC VEHICLE PROGRESS IN THE UNITED 
STATES DURING 1913.* 
BY W. P. KENNEDY. 

Notwithstanding the pronounced tendency on the part of the pur- 
chasing public to refrain from new undertakings involving outlay or 
investment, the introduction of electric vehicles has continued a 
steady and healthy progress practically equivalent to tnat during any 
similar period in the recent past. This is the most encouraging evi- 
dence which could be desired because of the confidence which it must 
confirm among those interested in promoting the use of this type of 
vehicle. The electric commercial vehicle has received a great deal of 
very encouraging attention from the present users of petrol equip- 
ment, prompted by the development of an increased interest in the 
value of mechanical transportation and a recognition of the evident 
stability of electric equipment in the hands of large commercial 
organisations, which are becoming more and more pronounced advo- 
cates of its reliability and economy. Scepticism has almost entirely 
disappeared, and the substantial character of investment already 
made in this type of car attests the conservative confidence which it 
has earned as an industrial or commercial utility. Another ten- 
dency portending to dissipate the illusion hitherto surrounding the 
mysterious and unknown characteristics of electric equipment is the 
extraordinary activity during the past year on the part of petrol 
pleasure-car manufacturers to provide their machines with apparatus 
for starting. lighting, signalling by electrical means. This is certain 
to have an extensive educational influence in familiarising the great 
mass of automobile users throughout the country with the automatic 
simplicity and reliability of electrical equipment. 1t is another step 
in the direction of a more favourable regard for the electric vehicle 
upon its own merits, and will remove one of the greatest obstacles to 
its general introduction, which has been the collateral development 
of the petrol car. 

Another very stimulating influence in the general situation during 
the year just closed has been the cohesion with which all of the several 
business groups at interest in promoting the advance of the electric 
vehicle have united in their common purpose. While the central 
station organisations in the larger cities and their vicinity have been 
remarkably vigorous for some years past, the disposition of many in 
the medium and minor cities has been apathetic, and in some in- 
stances peculiarly indifferent to the project which has such vital 
possibilities for their individual development. The result of the 
collective magazine advertising campaigns subscribed to by a great 
number of these central station companies and conducted by the 
Electric Vehicle Association has perhaps’ been more pronounced in 
its educational effect upon the minor central station than upon the 
prospective purchasing public fur which it was primarily intended. 
This is shown by the vigour with which friendly controversy has been 
conducted at every opportunity afforded by society and association 
mcetings, where the presumed or acknowledged deficiencies of the 
contending parties in their conduct or qualification to co-operate for 
the common good have becn a constantly recurring and a burning 
topic. 

Conditions surrounding the pleasure-car field have not materially 
changed during the past year. The cars have continued to be intro- 
duoed at about the same rate, with perhaps some increased activity 
in the smaller cities, where the influence of co-operative advertising 
has had a more pronounced effect than in larger cities. The design 
of some of the principal makers has undergone slight changes, these 
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particularly in relation to methods of rear axle drive, but beyond the 
value of these as constituting a difference or having some supposed 
merit as talking points in influencing purchasers likely to be swayed 
by the latest trend of fashion no radical alterations have been effected. 

During the past year there has been commendable development 
tending to safeguard the manipulation of battery charging and pr- 
viding for the automatic performance of predetermined functions 
wherever convenience or necessity precludes that constant super- 
vision desirable in cautious or exact charging. Apparatus of this 
type has made considerable headway, particularly in the installation 
of private garages attached to residences, where its employment 
enhances the facility and convenience of the electric carriage as à 
domestic luxury and comfort. Another refinement in the direction 
of security has been the development in convenient form of perform- 
ance indicating and recording instruments whereby attention and 
supervision is invited and directed toward those inconspicuous, though 
essential, details which largely contribute to precise operation. The 
use of this type of instrument has been of considerable benefit in re- 
moving the supposed mystery surrounding storage-battery appa- 
ratus,and has reduced to definite and accurate indication most of the 
hitherto unknown quantities involved. l 

One strong indication of the stability of the electric commercial 
vehicle is the absence of second-hand cars upon the market. ln 
other words, they are a good, sound investment, and those who buy 
them keep and use them. Moreover, the fact that they usually re- 
main in the service of the original purchaser makes the pedigree, so 
to speak, of every commercial electric a matter of easy proof, and 
consequently whenever used cars appear for sale they are easily dis- 
posed of. The principal contributing factors to this situation aIv 
well-established design, the practical commercial standardisation of 
minor wearing equipment-—-batteries, tyres, chains, &c.- ready 
availability of this upon the market, as well as the susceptibility to 
change or modification of this equipment, permitting some latitude 
or adjustment of capacity to the performance required. 

Of remarkable significance is the progressive development accon- 
plished during the past year in the application of the small so-called 
industrial truck in the handling of freight at railroad and steamship 
terminals, as well as to serve as a general utility in industrial estab- 
lishments. The significance of this application can be measured only 
by the conspicuous absence of activity of freight transportation 
organisations iu their terminal equipment and facilities. "T'he intro 
ductory period necessary to overcome the reluctance to change ey 
isting in such institutions seems to have been passed. The prc 
liminary installation of these devices has goven such overwhelming 
evidence of the economy to be effected with their application as to 
create an almost immediate demand for their employment m greab 
numbers, 


THE BOSTON ELECTRIC GARAGE.* 


BY C. F. SMITH. 


Tho automobile oquipment of the Buston Edison company consists 
of 116 in use and 29 on order. As these 29 machines arc being delivercd, 
the total will shortly be 145 in use, 87 of which are electric vehicles, 2) 
being passenger and 64 commercial. Sixteen of these machtnes n 
be garaged in public garages in the outlying districts. A reserve 9 
approximately 10 per cent. of the total number of machines owned by 
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Radius about 50 Miles. 

In recent haulage trials at Brighton this van took gradients 
of 1 in 8, with a full load and two men on the driver's scat. 
With electricity at one penny per unit, the motive power costs 
one farthing per mile; the control is entirely by foot, and 
application of either brake cuts off the current. The front 
wheel is fitted with a full lock, so that the car can be turned 
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practically in its own length. The motor, which is economical! 
and efficient, isenclosed in the hub of the front wheel, and the 
4o-cell battery is placed under the driver's scat. 

The driver is comfortably seated, and is protected. against 
the weather by a collapsible hood. | 

The exceedingly low running and maintenance costs of the 
Torpedo “Electric” will appeal to all users of motor cars 
or horses. 


PRICE, complete with 3 Brass Electric Lamps, £240. 
. See our smart Coupés and Pleasure Cars. 


the company is held for sparo vehicles so as to insure a continuity of 
service when care are laid up for overhauling, painting or emergency 
repairs, , A description of the petrol vehicle equipment and tho 
petrol vehicle garage isfgiven, and the author,then describes the 
electric garage. This joins the petrol garage, and is 236 ft. in length 
and 110 ft. in width, with a line of steel columns down the centre. 
It is of single-story construction and has capacity for 110 vehicles 
without resorting to banking. Mach car is assigned a permanent 
position or stall. ‘These stalls are numbered over the car, and this 
number, called the circuit number, appears on the wattmeter fuses 
and switches at the car and at the switches on the charging panel. 
Attached to the circuit number over the vehicle is the cars number 
that occupies that position and this number also appears at tho 
switches on the charging panel in connection with the circuit number, 
leaving small chances for error in current rates. Cars are grouped so 
that each panel serves batteries of the same voltage, thus enabling 
us to take advantage of the double-voltage system, with which these 
panels are equipped. By a three-bus bar arrangement, the bus 
bars are normally served with 90 and 125 volts, either of which can 
be connected to the charging circuits by the double-throw switches 
at the bases of the panels. By this arrangement, an 11. per cent. 
saving over the single-voltage system is made. ‘The bus voltages 
can be raised or lowered 30 volts at the power house. All charging 
circuits are coppered for 100 amperes, and current is provided from 
two 200 and one 50-kw. motor-generators. The bus bars have a 
carrying capacity of 4,000 amperes. The rheostats are su arranged 
in relation to each other that any one of them may be removed 
without disturbing the one above or below it, by simply removing 
‘three small screws and a taper pin. Heat from these rheostats is 
carried off through ventilating fans located above the bank. 
Adjacent to the panel room is the battery room. The panels 
control the. charging circuits terminating m the battery room and 
the switch arrangements are such that a battery may be discharged 
through the same rheostats that govern the charging currents. Two 
of these circuits are connected to the recording volt and ammeters. 
These instruments give a graphic record of the performance of a 
battery on charge and discharge, the complete cycle being on the same 
chart. In order to get the dry, hot steam required to leave the 
batteries in an absolutely dry state after cleaning, 90 lbs. pressure 
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| given ; also Ambulances and Dust-collecting Vans. 
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TORPEDO ELECTRIC MOTOR Co. 


122, HAMPSTEAD ROAD, N.W. 
LONDON. 


ONE TON “ELECTRIC” LORRY 


Having a Radius of <0 to £0 Miles, and capable of doing 
15 miles per hour. 


The battery, of qo cells and 250 ampere-hours, is underslung 
and has special lowering gear; the powerful motor, which is 
mounted on the rear axle, drives both wheels through 
differcutials, is both efficient and economical, and capable of 
withstanding very heavy overloads fur short periods, 


The control, brakes, and steering gear are on the same principle 
as the three-wheeled van. Tyres are all solid and guaranteed 
for 13,000 miles. The floor space of body is 00 in. x SOM., 
but any style of body can be fitted. Motive power at id. per 
unit costs about $ of a penny per mile, and the up-keep and 
renewals are proportionately low. 

è 


Trial runs given in London or suburbs by appointment. 
Quotations and particulars of 2} and 5 tonners can now be 


is carried. An insulated nozzle having a } in. opening attached to a 
12-ft. length of steam hose is used in directing the jet of steam against 
the batteries. A water distilling plant is maintained for furnishing 
wator for the batteries. This has a capacity of 250 gallons per day 
when both units of the distiller are used. The units may be used 
separately if desired, however. The storage reservoir on which the 
distiller sets and discharges into will hold a week's supply of water. 
"Beneath the distilling plant is located apparatus for charging ignition 
batteries, also apparatus for charging and discharging from 1 to 10 
vehicle cells that may require individual attention, Connecting the 
garage and stock room is a glass-covered, brick-paved passage way 
70 ft. wide and 236 ft. long having a self-sustaining roof. This 
passage Way is entered directly from the garage or at the ends. On 
the stuck room side there is a loading platform, the entire length of 
the passage way on which are located individual steel lockers.. Night- 
men draw the necessary stock for each truck s work for the following 
day and place it in these lockers. The trucks are backed up to this 
platform in the morning,and but a few minutes are required to,transfer 
the loads to the vehicles. 


TYPES OF ELECTRIC VEHICLES. 


Maker or Agent. 
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Ty pe. | Transmission. 
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; MR" i Es : 
Front drive (three Sun and Planct gear) "Torpedo Electric Motur Cog 
wheel) 


(Four wheel)... Double reduction *Mossay & Co. (Lloyd Elec- 


helical year , tric) 
” ^» » » » *Conway Jenkins (F.R.A.M.) 
| Electric) 


Motor built in wheel |*Cedes Electric ‘Traction, Ltd. 


93 7» 
. hub, no gearing 
Rear Drive ' n. : | 
(Four wheel) ....| Worm & Cardan shaft|t Edison. Accumulators, Ltd. 
E P Spur gearing ......... *Torpedo Klectric Motor Co. 
» z Motor built in wheel |*Cedes Electric Traction, Ltd. 


` hub, no gearing 
* With Tudor head batteries. + With Edison nickel iron. battery. 
All makers supply both commercial, industrial and pleasure vehicles, 
for loads from à cwt to õ tons. 
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IPSWICH AND THE ELECTRIC VEHICLE. 

id —-P* 

, The result of the publicity campaign, which reachedTitsYelimax 
with the seven days’ deniónstration by two cars sent down by Edison 
Accumulators, indicates quite clearly, judged by the {amount of 
interest evinced and the inquiries which have been received, that 
there are good prospects for the sale of electric vehicles in Ipswich. 
The principal dantad. experienced In. negotiating for immediate 
business has been the high cost of the cars. With a lower first cost 
there is little doubt that many orders would be placed at once. As 
an illustration of the amount of real interest shown it may be men- 
tioned that Me. W. H. L. Watson, of Edison Accumulators, was un- 


able during the week to seculi the®people who had asked for a per- 


Mr. FRANK Ayton, ELECTRICAL ENGINEER, Ipswich Corporation’ 3 


AND Mr. W. H. L. WATSON (at THE WHEEL) IN Episos BATTERY CAR AT 
IrswicH. 


sonal demonstration. It is of interest to note that since the visit of 
che‘cars the Public Health Committee has called for a report upon’the 
question of dealing with the transit of the refuse from the Eastern 
district of. the townftofthe refuse}destructor by means of an electric 
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F After all, one of the chief advantages of the electric Vehicle is its 
simplicity, and much time was taken in opening up to exhibit the 
mechanism and the battery. It will probably be found in the 
future that the most efficacious method to employ for demonstration 
purposes will be for a tirm to send down a complete van and also a 
skeleton chassis, If the latter was driven about with the van, with 
some announcement drawing attention to the simplicity of the work. 
ing parts, it would certainly prove an excellent advertisement of the 
electric’s principal virtue. 


3-WHEEL ELECTRIC FOR THE CITY OF LONDON (0. 


The City of London Electric Lighting Co, has purchased a three- 
wheel electiie vehicle, which it. has placed in operation for general 
service within the area of supply and round and about London. 
The vehicle is of a standard pattern made hy the Torpedo Electric 
Motor Co., and is fitted With front. wheel drive, the motor being 
enclosed. within the hub of the wheel, and. the power transmitted 
through a sun and planet gear, Ft will be seen from the illustrations 
that the front wheel is supported ou. each side by substantial leaf 
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TORPEDO ELECTRIC THREE-WHEELER WITH VAN Bopy. DRIVER 
PROTECTED BY Hoov AND SCREEN. 


springs which are attached to the four ends of a steel cradle, this 
latter being designed specially to withstand heavy shocks. The 
upper portion of the cradle terminates in a substantial pin which 
fits into a stout bearing in the front portion of the chassis. ae 
steering wheel is suitably geared to this pin, and affeature of 
arrangement is that a full lock for the wheel is obtained. The 
vehicle can, therefore, be turned within its own length. The bat- 
teries are carried under the driver's scat, and the control is by à sub- 
stantial pedal whieh is interlocked with the brake pedal. Dun 
ately pressure is applied to the latter the controller flies to the o 
position, 
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Torrepo ErE-^TarC TauREE-witEELER" wir. PassENGER Pony. 
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a Inthe car supplied by the Torpedo Electric Motor Co. to tlie City 
oi, Q,Londor. Electric ,lighting. | Co, Tconvertible,, bodies, have 
been fitted. The illustrations showghow it is possible „to interchange 
these two bodies, The pleasure body is extremely roomy and will 
easily accommodate four people behind and one by the side of the 


driver, although, as a matter of fact, a seat for only two people at 
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C.T.S. Cable for Electric Vehicle 

Wiring and Charging Connections. 

St. HELENs (C.T.S.) CARLE CO., 
WARRINGTON, 


TUDOR 
ACCUMULATORS 


FOR ELECTRIC VEHICLES. 


AMBULANCE WITH TUDOR BATTERY. 
Fort of London Authority —4 Vehicles. City of London Corporation - -2 Vehicles, 


BATTERIES FOR COMMERCIAL VEHICLES, 
PLEASURE CARS, OMNIBUSES, &c. 
LIGHTEST IN WEIGHT—HIGHEST IN EFFICIENCY. 


Maintenance undertaken at Moderate Mileage Rates. 


TUDOR ACCUMULATOR CO., Ltd., 


3, CENTRAL BUILDINGS, WESTMINSTER, LONDON, S.W. 
Works: DUKINFIELD, near MANCHESTER. 
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THE ADVANTAGES OF ELECTRIC AUTOMOBILE LIGHTING 
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LAMP YOU USE. 


SIEMENS LAMPS 


Are Renowned for Great Strength under all conditions. 


WOTAN TUNGSTEN £452 
FILAMENTS GIVE THE UTMOST BRILLIANCE. 


To be obtained of all Electricians throuzhout the Kingdom. 


Type No. 84. 
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SIEMENS 


RUBBER-SHEATHED 


FLEXIBLE CABLES 


FOR 


BATTERY CHARGING, 


HAND LAMPS, 


&c. 


SIEMENS BROTHERS & CO., Ltd, 


WOOLWICH, LONDON, S.E. 
Telephone: City 6400. 


Telegrams: Siemens Woolwich. 
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the back is fitted. The van body, as will be seen from the illus- 
tration, carries a useful advertisement for the electric service. 

The vehicles has been supplied by the company for some wecks 
past, and we understand that it has given every satisfaction. The 
battery has a radius of 50 miles on one charge. 

Through the courtesy of Mr. F. H. Jackson we were recently given 
the opportunity of a run in the vehicle, and can speak highly of its 
easy riding and convenience of control. By the introduction of a 
resistance across the field of the motor and a simple tumbler switch 
it in possible to accelerate the car about another five or six miles an 
hour ahove the normal, 12 to 15 to which it is geared, 


LLOYD ELECTRIC LORRY FOR BOOTLE. 


Another electricity department has decided to set a good example 
hy employing an electric vehicle for general service on the mains 
within the area of supply. Bootle Corporation is Just about to take 
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delivery of a Lloyd electric lorry from Mossay & Co., the agents in 
this country for the vehicle in question. The lorry is equipped with 
the Lloyd standard arrangement of front-wheel drive, there being 
two motors suspended on the inside of each wheel, and driving it 
through machine cut double reduction gearing completely enclosed 
in a water and dust proof housing. The lorry has a range of 40 
miles on one charge of the Tudor 40-cell lead battery. The latter is 
of the Tudor Co.'s standard vehicle battery design, and is made in 
England at the company's Dukinfield works. A neat method of sus- 
pending the battery below the centre of the chassis has been adopted, 
and by means of a rack and pawl gear it is possible to raise and lower 
the battery by hand. The gear is attached to a trolley which re- 
ceives the battery, and it may be wheeled away from the vehicle to 
be charged or examined. The battery can, of course, he charged in 
situ if desired. Fach of the motors is normally rated at 1} H.P., but 
an overload of 4 n.r. can be sustained without injury to the machines. 
The speed on the level is 16-17 miles per honr. The lorry will carry a 
live load of 5 ewt.. and will be used for carrying stores, small motors, 
&e., and generally upon emergency and other mains work throughout 
the system. The vehicle is fitted with four wheels, each having 
760 » 90 Michelin pneumatic tyres. 

The control is radial lever on the hand wheel, and by pedal 
operated with the left foot. The pedal controller is used to cut the 
current on and off through resistance steps, and must always be de- 
pressed while the vehicle is running. The radial lever controller 
alters the battery and motor connections, and is not used for making 
and breaking the circuits. The drum and finger contacts of this con- 
troller are concentric with the steering column, and are enclosed by 
a cylindrical brass cover which fits over circular machined surfaces 
top and bottom of the controller housing. The cover supply fits 
tightly in position and requires no screws or bolts to secure it. By 
this means it is readily accessible at all times. The pedal control 
is available under the front bonnet, as are also the connections to the 
motors and battery. "The vehicle is one of the lightest which Mossay 
& Co. have in their list. uL 2€ 
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ELECTRIC VEHICLES ON THE CONTINENT. 


Some idea of the popularity of the electric vehicle on the Continent 
may be gathered from the following list which shows a number of 
the larger users of the Lloyd Electric front drive vehicle :— 


Taxicab Companies: Vehicles. 
Amsterdam and Haarlem .........cccececececccccnseeeeneees 44 
bilo TEE 13 
Hamburgs oeer a N E 85 

Accumulator Fabrik Hagen ................. eene 17 

Munich Road Carrying Co. .....ccccceecscecececeeeneneenneeeenees 12 

Post. Offices: 
log eL DE 101 

SUO AE CE 20 
(CODODhaPgPtia «iren a vea toon en pe DeVuva Des oae Ka EP 12 

Municipality of Altona ..........Lleeeeeeeeeseeee reete 14 

Fire Brip ahia a ee ee ena E NE 37 
roc per" 361 


In addition to these, several hundred vehicles have been supplied 
to private owners such as breweries, bakeries, stores, hospitals. &c. 
The range of types of these vehicles includes lorries and vans from 
5 cwt. to 5 tons, tractors to draw 8! tons, ambulances, fire engines, 
tower, wagons, crane wagons, street washing and sweeping machines. 
In all 18 types of vehicles, , 


A GROUP or Luoyp Exvecrric FIRE ENGINES. 
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in temperature, and this feature was employed in the system. If the 
generator voltage was slightly below its normal value, the current through 
the bridge would drop slightly below its calibration value and the voltage 
drops across the corners would be very low, also the exciting voltage for 
the shunt would be much lower than the battery voltage. A slight rise 
in the battery voltage, however, would reduce this exciting voltage con- 
siderably, even down to zero, consequently the machine would not per- 
ceptibly change its voltage whatever increase in speed might occur. The 
system had been employed very successfully in America. Regarding 
the statement “ with most double battery systems the efficiency is pro- 
bably not more than about 5 to 10 per cent. of the current generated," 
this seemed remarkable, and surely could not refer to systems which 
provided a definite current independent of belt slipping and a current 
graduated in accordance with the momentary lighting load. The dynamo 
efficiency of 65 per cent. seemed a fair figure provided it included belt 
losses in systems which worked without belt slipping. The author de- 
scribed an overcharge preventer; did this apply when lights were on ? 
A long non-stop run might cause the battery to reach “ gassing "" point 
even with lights on, and breaking the ficld might mean that during the 
remainder of the journey the battery would have to feed the lamps and 
become discharged again. This would be a disadvantage as compared 
with systems where the output could be adjusted by changing the ex- 
citation and where the overcharge preventer could be arranged to reduce 
the excitation to such a value that the dynamo current equalled the lamp 
current. 

Mr. J. DENHAM said that although the necessity for overcharging 
protection had been emphasised, no mention had been made of any 
switching device to prevent overdischarging. It was an easy matter 
for an empty train to stand in a station or siding all night with the 
switches on, and in his opinion some overdischarge prevention should be 
employed. 

Mr. A. Pore said that one important system used extensively in 
America and on the Continent, but not referred to in the Paper, was the 
" straight" storage system. The system had many advantages, espe- 
cially when applied to trains running to and fro between towns about 12 
miles apart. When facilitics could be provided for charging at one or 
both ends, small batteries only were needed. The speaker did not agree 
with the author that a sulphated cell could be cured by running in service; 
the only remedy was complete overhaul in the repair shop. 

Mr. E. McKINNon referred to the wonderful difference in care taken 
of batteries in Germany and Scandinavia as compared with this country. 
However satisfactory electrical train lighting schemes might work abroad, 
it did not follow that the results could be repeated in this country owing 
to the conditions of working. A recent catalogue published by one of 
the makers of a system described in the Paper stated in the section re 
cells, “ provision is made for inspection and testing, also for taking the 
specific gravity and keeping the cells in a fit and proper condition." The 
catalogue also went on to state “ attention at very infrequent intervals 
only is required to see whether on the whole the battery is over or under 
charged." This could only be construed into an invitation not to trouble 
about the cells very much. The aforesaid catalogue advocated that a 
small charging current be passed through the battery when the coach 
was running light in order to make up for polarisation losses. This was 
very bad practice, as this current would attack the positive plates, and, 
by unnecessarily reducing them to lead peroxide, shorten their life. A 
rough comparison of the methods of assembling cells showed the heavy 
handicap under which cells were worked in this country. The cells 
were so placed that access could only be obtained after crawling under 
the coach and removing numerous bolts, connections and lids, the whole 
operation having to be carried out in a knecling position. In Germany 
the cells were arranged neatly under the body of the coach, and the foot- 
board in front of the compartment was arranged to swing up, giving easy 
access for inspection. The instructions stated that the battery should 
be examined once a week, but the freedom of access induced the atten- 
dant to examine the battery much more frequently. In Denmark axle- 
driven systems were not in common use owing to the number of ferries 
on the main routes, and straight battery lighting was employed. The 
battery was assembled in a special battery compartment on the con- 
ductor's coach, and inspection was easy at any moment whilst in service. 
The author stated that auy of the constant.current systems could be 
maintained by comparatively poor class labour, also that traffic con- 
ditions demanded that a poor class of labour should be able to maintain 
the equipment. This was the keynote to the question of battery depre- 
ciation. In England, rule-of-thumb methods, indifferent attention and 
quite crude switchgear were the rule. and if anything went wrong the 
battery was blamed. In Germany there was splendid organisation and 
close attention, and if anything went wrong the mechanic was blamed. 
Dr. Rosenberg had referred to Mr. Woodridye's statement that a voltage 
of 2-25 would maintain a cell in proper condition in train-lighting service. 
One point had apparently been missed here—namely, that the cell should 
bs kept healthy. Once cells were allowed to become sulphated through 
standing idle or discharged for long periods, then such a voltage would 
not restore the cells to a healthy state, and the system would, therefore, 
probably be a failure under the ordinary conditions on British railways. 
The speaker did not agree with the author in his arguments against the 
double battery, especially the statement that the fully-charged battery 
would probably discharge into the empty battery, with consequent 
double losses. ` 

Mr. W. STANSFIELD said that the author, in referring to Mr. Dalzicl's 
system, recommended the replacement of the special magnetic circuit 
by differential coils in the exciter circuit. using an iron wire resistance 
with one coil. The speaker had, in conjunction with Mr. Hatt, developed 
a train-lighting system on somewhat similar lines, and obtained some very 
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promising results with experimenta] machines. It was found that by 
connecting the exciter to the main machine at one pole and connecting 
the differentia] coils so that the one with the iron wire resistance was 
across the main machine, and the coil without the resistance was across 
the free ends of the main machine and the exciter, almost any charac- 
teristic could be obtained from one rising as the speed was raised, through 
a level voltage line irrespective of speed (within the limit of the speeds 
allowed for), even to a characteristic in which the voltage actually fell 
after rising to a maximum. The speaker had also experimented with the 
special bridge arrangement referred to byeDr. Rosenberg, and obtained 
very fair results, although not so good as the differential coil arrangement. 
Mr. A. NEWTON, in a written communication, said there was no doubt 
that the treatment received by and the maintenance of tbe battery or 
batteries, used in conjunction with train lighting systems, deserved 
attention, as this feature controlled to a very large extent the success or 
otherwise, with which any train lighting system would meet. Regarding 
Mr. Ferguson's description of the direct-current volt system, and the 
treatment accorded to the battery by this system, provision was already 
made for the use of the series resistance Mr. Ferguson mentioned, and 
this resistance could be connected in such a manner that the regulation 
on the lamps was in no way affected. This would be effected by con- 
necting the series resistance between the top contact on No. 2 switch 
directly above the terminal marked “ B positive[' and * B negative." 
It would be seen that with this connection of the series resistance and a 
consequent higher charging voltage and increased lamp resistance, the 
system could be readily adjusted, so that when No. 2 switch cut in, the 
voltage on the lamps would not vary: also the series resistance would 
be in circuit with the battery only while charging, and with both Nos. 1 
and 2 switches cut out, the lamps would be directly connected across the 
battery as before. It had been, however, found in practice that the 
battery treatment was all that could be desired without the use of this 
resistance ; but in certain cases, where a very large storage capacity was 
required, compared with the actual lamp current, this resistance would 
be of use in enabling a smaller dynamo to be used, and as pointed out 
above, as this resistance would not be in circuit with the lamps when the 
battery discharged, its inclusion would affect the overall efficiency to a 
very slight extent indeed. Regarding the use of a hot iron wire resistance 
and a plain magnetic circuit for the exciter, he would like to draw atten- 
tion to the fact that such a machine was provisionally patented in this 
country some four years ago, and as it did not appear to have been 
developed, the natural conclusion was that it was not very practicable. 
Even if the same degree of regulation could be obtained with the use of 
8 wire resistance.as suggested, the absolute certainty of building up with 
a constant polarity when driven in either direction of rotation (which 
was at present an important fcature of the direct-current volt machine), . 
would be materially prejudiced, and indeed it was doubtful if a machine 
arranged with this method of excitation, and without any independent 


source of excitation, could be depended upon to build up at all, as the 


degree of saturation in the magnetic circuit of the exciter would in any 
case necessarily be of a very small order. In the patent specification of 
the direct.current volt dynamo he believed mention was made of the 
possibility of using a permanent magnet in the place of the highly satur- 
rated pole. The objections to this, however, were the very much de- 
creased magneto force available from such & magnet, and also the ncces- 
sarily much increased weight to obtain the same flux carrying capacity. 
In connection with the former objection the relationship between the 
magneto motive force expended upon the highly saturated pole, and the 
reluctance of the armature and air gap portion of magnetic path, was of 
considerable importance as effecting the fineness of regulation, 

Mr. G. C. LUNDBERG, in à written communication, said the Paper 
appeared to make no reference to the giving of facilities for the partial 
control of the light by the passengers. It being assumed that the actual 
switching on or off of the light throughout the train must be under the 
control of the guard, it is essential on main.line trains that passengers 
in individual com partments should be able to dim the light when wishing 
to rest. With the electric switch-and-wire svstem available, there was 
no need to adopt the usual wasteful method of having the lights full on, 
and obscuring them by means of moveable shades. Various tumbler- 
switch series parallel controls had been devised for this purpose, while 
one or two methods were being used in which the lamps were dimmed bv 
resistances contained in the switches ; and though such methods found 
favour in some quarters, he was inclined to think that the above series- 
parallel methods constitute good alternatives. 

'The AvTHOR replied briefly to the points raised. 


SOME PROPOSED IMPROVEMENTS IN THE WHEAT- 
STONE AUTOMATIC SYSTEM.* 


BY RICARDO LOPEZ. 


The author proposes to describe a new method which he has 
invented for perforating the paper strips used for the automatic 
transmission of telegraphic signals by the Wheatstone transmitter. 
Fig. 1 shows the essential parts of the ordinary Wheatstone trans- 
mitter, and Fig. 2 the modifications proposed in the author's appa- 
ratus. Fig. 3 shows the usual punching plate, through which the 
punches pass in order to perforate the paper, and Fig. 4 shows a 


* From a translation ia the “Journal IXlégraphique" of a communi- 
cation to the ** Revista Telegray hic." 
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punching plate without punch No. 3, such as it is intended to use 
with the new apparatus. Figs. 5 and 6 show certain letters punched 
on the old system, and Figs. 6 and 7 the same letters on the Lopez 
system. It will be seen that the work of perforation is much sim- 
plified, and that this can be effected without any other change in the 
electrical connections or any further training on the part of the 
operators. 

The existing system is, of course, well known ; it is, therefore, only 
necessary to draw attention to the proposed modifications. In the 
new system the perforations, when they occur in the top row, are 
expressly for the purpose of producing spaces between the letters 
and words; those in the bottom row produce the dashes. Those 
in the central row are used to carry the paper through the trans- 
mitter by the star wheel, and when there is no hole punched imme- 
diately above or below them (i.e., either in the top or bottom row) 
they produce a dot. Therefore a dot is produced by one hole 
punched in the middle row, a dash in produced by a hole in the 
middle row and a perforation in the bottom row; and a space is 
produced by a perforation in the middle row and one immediately 
Above it in the top row. It will be seen, for instance, from the 
letter h, what an immense simplification is introduced. The amount 
of punching necessary in the top and bottom rows is about one-third 
of what it is on the old svstem on an average. 

A number of different perforators are in common use, but they 
can be divided into three categories. The first includes the well- 


[ Fic. 1.—SHOWI1NG CONSTRUCTION OF THE WHEATSTONE AUTOMATIC 
‘TRANSMITTER. 


known types due to Siemens, Muirhead, Rosatti and others. In 
these instruments there are three keys. The first operates the 
punches which pass through the holes 1, 2 and 4, and thus perforates 
the paper so that a dot is produced. The second causes a punch to 
pass through the hole 4, producing a spacing signal; and the third 
causes the punches to pass through the holes 1, 3, 4 and 5, thus pro- 
ducing a dash. The punch No. 1, therefore, wears badly, as it is 
used in the formation of both dots and dashes. On the new system 
the left-hand key works punch No. 4, and produces a dot; the 
middle key works punches Nos. 1 and 4, and produces a space ; and 
the other key operates punches Nos. 2, 4 and 5, and produces a dash. 
The wear on the punches is thus much reduced, and the work of 
repair is simplified. It will be noticed that punch No. 3 is not used 
at all on the new system. 

There are also two other systems of perforators, associated with 
the names of Terrin and Gell; but neither is in common use, pro- 
bably owing to the complication of their mechanism ; but they like- 
wise are easily adaptable to the new method, which, indeed, would 
allow considerable simplifications to be introduced into their design. 

The author then describes the ordinary Wheatstone transmitter 
in considerable detail with the aid of Fig. 1; but it is fair to assume 
for our present purpose that its method of working is common know- 
ledge. It is sufficient to draw attention to one or two of its defects, 
on which the author lays stress. Thus, if the transmitter is worked 
without any slip being inserted, the compound lever P will cause a 
series of dots to be emitted. "The receiving slip will record these 
dots with an almost mathematical precision, the size and spacing 
of these dots being very regular. 1f, now, a slip is passed through 
the transmitter containing perforations corresponding to a series 
of dots, and if the transmitter is worked at the same speed as before, 
we find that the above-mentioned regularity has disappeared. The 
reason foe this is very simple. In the one case a sort of steady 
oscillatory motion is set up, and the rods E and M find nothing to 
hinder the regularity of their motion upwards and downwards. 
But when the slip is inserted the conditions of steady motion are 
tlightly upset, and it is found in practice to be almost impossible to 
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adjust the various parts of the transmitter with such precision that 
the slip offers no resistance to the motion on the rods, though theo- 
retically the holes ought to be so spaced and the rods ought to be so 
adjusted that the rods should pass through the holes without any 
hindrance whatever. 'The same thing happens in the formation of 
the dashes, and it is not, therefore, possible at high speeds to repro- 
duce them with absolute perfection. Another defect in this trans- 
mitter is due to the fact that the electrical contact is"good or bad 
&ccording to the pressure exerted by the compound lever P on the 
contacta C, Z, C', Zt. This pressure depends on the effect produced 
by the jockey wheel J ; and, of course, account has to be taken of the 
fact that it is necessary that the collars}K, K!, which are acted on 
by the spiral springs S5, S6, must be able without difficulty to move 
the compound lever P from one position to the other. The tension 
of these spiral springs is fixed to some extent by the strength of the 
paper; if, therefore, the rods E and M are prevented by the paper 
from rising, the pressure exerted by the jockey wheel J is not always 
sufficient at high speeds to produce a good contact. 

Another defect may also be noticed. The rods E and M are 
pivoted at the ends of the bell cranks A, A!, and there is no kind of 
adjustment provided. The lengths of these rods are adjusted in the 
factory very exactly in the first instance, and no further adjustment 
is possible; it consequently happens that, after a short time, wear 
of one kind and another takes place, and the repair of these rods 
becomes necessary. i j 

In the author's transmitter, which it is now proposed to describe, 
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these defects disappear; the signals are recorded with great regu- 
larity even at high speeds ; the contacts are made more satisfactorily; 
and, lastly, the rods E and M are provided with a very simple method 
of adjustment. f 
The author's system may be explained as follows: The rocking 
lever, with its pins N, N!, work in the usual way, as also the collars 
K, K! and the compound lever P. The rods E and M are pivoted at 
the ends of the auxiliary levers A3, As, and the extent of their 
upward movement is adjusted by the screws T, T!. The wear pro- 
duced in the process of time is, therefore, capable of being taken up. 
Two small pins, G, G!, are fixed on the rods E and M for purposes 
that will be explained later. The bell cranks A, A! are the same as 


Fic. 4.—SnuowiNa Puncuina PLATE 
WITH LOPEZ MODIFICATION. 


Fia. 3.—SHowiNG ORDINARY 
PUNCHING PLATE. 


in the ordinary Wheatstone transmitter, and act as before on the 
collars K, K!, but at their upper ends they have laminated tips which 
are chamfered off so as to face the pieces U, U!. These tips are also 
adjustable. The claws U, U! are worked by two small forked levers, 
which rest on the pins G, G', and are kept in position by spiral 
springs, as shown. These levers rock to and fro, according as the 
rods E and M rise and fall. 

These, then, are the main alterations proposed, and it, remains to 
explain how they work. Let us suppose the compound lever P to 
be in the spacing position, and therefore to be making contact with 
C, Zt. Let us suppose the transmitter to be worked without passing 
any slip over W. The pins N, N! will cause the bell cranks A, A! to 


"fore, in its former position. 
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execute an up-and-down motion ; the auxiliary levers A?, A? will par- 
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ticipate in this motion, seeing that they are pressed against the | I-D-1 LOCOMOTIVE FOR THE RHAETIAN RAILWAY.* 


stops T, T! by the springs S7, Se. The forked levers controlling the 
movements of U, U! will also follow the up-and-down motions of 
Eand M. Each time that E or M rises U or U! falls, and this causes 
the collars K, K! to act on the compound lever R. That is to say, 


- the compound lever P stops in the spacing position so long as no slip 


passes through the apparatus. 
Let us now suppose that a slip is passed through the instrument 


containing only the central perforations, and having no perforations 


either in the top or bottom row. The rods E and M are, therefore, 
unable to pass through the paper, and are kept pressed against the 
paper by the action of the spiral springs S* and S*. Consequently, 
U and U! do not come into operation; the collars K and K! are, 
therefore, free to act on the compound lever P with a steady and 


" uniform motion, producing in the receiving instrument a series of 


dots. Therefore in this instrument the dots are produced with an 
absolutely perfect regularity, seeing that. for their production the 
rods E and M do not have to penetrate the paper at all. 

Let us next consider the formation of dashes, and let us take the 
letter a as an example. The dot is, of course, formed as above, and 
then the rod M rises, but is unable to pass through the paper, as there 
is no corresponding perforation. This puts U: out of action, and 
allows the collar K to push the compound contact lever P to make 
contact with Z,C!, and this allows the marking current to begin 
to flow. Then the rod E rises, and passes through the corres- 
ponding perforation in the paper; consequently U prevents the 
collar U! from acting on the contact lever P, which remains, there- 
The rod M then rises and acts as before, 
though this time the collar K performs a useless journey, seeing that 
the contact lever P is already making contact with Z, C!. Then the 
rod E begins its second ascent ; but, as it cannot pass through the 
paper, U fails to act, and the collar K pushes the contact lever P to 
the contacts C, Zt and the dash is completed. Thus the marking 
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BY HANS ENGEL. 


A new type of locomotive has been constructed for the electrically 
operated line St. Moritz-Schuls with a branch to Samaden-Pontre- 
sina, known as the Rhaetian Railway. The line on which the loco- 
motive is to be employed has a 1 metre gauge with maximum gra- 
dients of 1 in 40 and a minimum curve radius of 530 ft. It is operated 
by single-phase current at a pressure of 10,000-11,000 volts, 164 
cycles. The locomotive must be capable of drawing a train having 
a total maximum weight of 200 tons, and it was particularly specified 
that a train having a tota] weight of 180 tons must be able to start 
on the gradient of 1 in 40 and attain a speed of 17-5 miles per hour 
in 32 seconds, Further, these trains must travel backwards and 
forwards over the entire line from St. Moritz to Schuls four times 
consecutively, t.e., a total distance of 285 miles, without the electrical 
equipment becoming excessively heated. The maximum speed is 
274 miles per hour. The type of brake specified was the Hardy 
vacuum brake. 

The locomotive is constructed to run easily on curves in accordance 
with the nature of the track. It has two fixed and two movable 
coupling axles and two Bissel bogie trucks. The upper portion 
consists as usual of a closed machine compartment and two drivers’ 
cabs. The drive is accomplished by two motors, each having an 
hourly rating of 350 H.P., with gear wheels on both sides of them 
whith work on to a common gearing shaft. For the purpose of 
equalising the pressure each of the gear wheels mounted on one shaft 
is provided with teeth set at an angle, this angle being opposite on 
each wheel. The gearing shaft drives the jack shaft lying between 
the third and fourth axles by means of coupling rods also set at an 
angle. and the jack shaft in turn drives the coupling axles. Both 
motors are connected up in accordance with a method known as the 
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AUTOMATIC TRANSMITTER. 
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Fics. 7 AND 8.—SHOWING SAME LETTERING PERFORATED BY TAE LOPEZ METHOD. 


current flows steadily from the moment when the dash begins to the | double-feed system; on starting up, the rotor is short-circuited. 
moment when it ends, and there are no intervening perforations ! The control is effected by electromagnetic contactors operated from 


through which a rod has to pass during the continuance of the 
marking current, while the dash is being formed. 

The spaces are also formed in a manner that is quite easy to under- 
stand. As it rises the rod M passes through a hole in the upper row, 
and this allows U: to fall and to prevent the movement of the 
collar K; and as long as the rod M passes through the paper the 
contact lever P will remain in the spacing position (t.e., it will make 
contact with C, Z!). The spiral springs S?, S" are solely for the pur- 
pose of pulling the arms carrying the collars K, K'; they do not 
transmit any pressure to the slip, and in this respect they differ from 
their action in the ordinary Wheatstone transmitter. Thus their 
tension can be increased if desired, and in this way the pressure 
exercised by the jockey wheel J can be increased with a view to 
improving the contact made by the compound contact lever P. This 
latter point is of great importance if it is desired to obtain clear 
signals at high speeds. The slip is only affected by the tension of the 
springs S5, S8, and to some extent by the springs S!, S?, which are less 
powerful than the springs S5, S* used in the ordinary Wheatstone 
transmitter. This allows the same slip to be passed through as 
many times as may be desired, and the clearness of the signals will 
not be affected thereby. 

It may be added that the new perforating system has already been 
used in practice, and this applies to both the perforator and the 
transmitter. All the work in connection with the mechanical 
adaptation of the perforator and the construction of the new auto- 
matic transmitter has been done in the workshops of the telegraphic 


department of the Argentine Republic in Buenos Ayres. The 


automatic transmitter has also been used for a considerable period 
In Connection with the Argeatiae State Telegraph Departmeat, and 


- has Econ found in workiag to give thoroughly satisfactory results. 


the controller which, similarly to the reversing controller for the 
motors, is fed with alternating current at 300 volts. Owing to the 
fine graduation of the voltage led to the motors, starting and speed 
regulation while running can be carried out smoothly and without 
any shock. Each motor can be separated from the other electrically 
in a very simple manner, 80 that in the event of one motor becoming 
defective the locomotive can be run with the other alone. The elec- 
trical equipment further comprises two pantograph current collectors, 
the electro-pneumatically operated high-tension oil switch, the oil- 
cooled transformer, a motor compressor which generates the com- 
pressed air required for raising the current collectors and for the 
operation of the oil switch, the sand strewer and the signal whistles, 
also a converter which provides the direct current for the lighting 
and oil switch release. Finally, the equipment for the vacuum brake, 
consisting of a motor pump and two brake controllers combined with 
air valves, should be mentioned. 

The energy for heating the trains is taken directly from the trans- 
former; 100 kw. can be supplied for this purpose. All current- 
carrying parts are enclosed in special compartments in order :o ensure 
the safety of the attendants. In all cases where the appiratus is 
under high tension these compartments are interlocked in such a 
manner that they can only be opened when the current has been cut 
off. The locomotive covered a total distance of approximately 8,750 
miles during the first three months of working without developing 
any appreciable defects. No wear of the commutators was notice- 
able and the wear of the brushes was very slight. Similarly, the 
contactors have not required any overhauling whatever. At the 
trial runs the locomotive complied with all the specified conditions. 


—————- A 


* From the “ A. E.G. Journal.” 
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3s. 6d. nett ; Vol. 11., 6s. neit; Vol. LI., 4s. 6d, nett). Futt Prospectus Free. 

THe Evectric FuRNACE I IRON AND SrEzEL PRopucTIoN. By John B. C. Kershaw 
F.I.C Price 3s. 6d. nett. 

THe Practical WisELESS Stipg Ruts. By Dr. H. R. Belcher-Hickman. Price 2s. 6d 
nett. Redu-tion on quantity. 

BRAKES POR TRAMWAY Cars. By H. M. Sayers. Price 3s. 6d. nett. 

EvectricaL LABoRATORY Notes AND Forms. Arranged by Dr. J. A. Fleming, M.A., 
F.R.& Single copies 4d. nett, or in dozens at 3s. 6d. nett. Complete Sets of 50 
Notes and Forms, 12s. 6d. nett, or in strong portfolio, 14s. nett; or bound in strong 
clott, 15s. nett. Spare Copies of Tabular Sheets, 1s. per dozen. Portfolios, ls. 6d. 
each Sectional paper, Is. per dozen sheets. Complete Prospectus rost free on request. 
These Notes and Forms are kept revised as new printings are required. 

HANDBOOK OF THE ELECTRICAL LABORATORY AND TESTING ROOM. Very fully illustrated, 
By Dr. J. A. Fleming. Vol. l., 12s. 6d. nett. Vol. lI., 14s. nett. 

LIGHT, RADIATION AND ILLUMINATION. From the German of Paul Hogner, translated 
by Justus Eck. Now Ready. Price 6s. nett, post free 6s. 6d. 

Primary BATTERIES: THEIR CONSTRUCTION AND MANUFACTURE. By W. R. Cooper 
Price 10s. 6d. nett. New Edition in preparation 

SmcoNDARY BATTERIES: THEIR CONSTRUCTION AND MANUFACTURE. By E. J. Wade 
Price 10s. 6d. nett. 

Boner FEED Water. By F. A. Anderson. Price 6s. nett. 


Tre Evectric Arc. By Mrs. Ayrton, M.I.E.E. Price 12s. 6d. nett, 

PrELIMINARY WIRELESS TELEGRAPH CONFERENCE (BERLIN, 1903). Bs. 6d. nett. 

INTERNATIONAL WIRELESS TELEGRAPH CONVENTION AND SERVICE REGULATIONS 
(BERLIN, 1906). With complete report of Proceedings. Price 21s. nett. 

INTERNATIONAL TELRGRAPH CONVENTION AND SERVICE REGULATIONS, 
(Lisson Revision, 1908.) Also 1912 AMENDMENTS to same. 

INTERNATIONAL RADIO-TELEGRAPH CONVENTION AND Service REGULATIONS (London 
Revision, 1912). Price Ss. nett, post free 5s. 6d. 


Further portions of this list of " THE ELECTRICIAN " SERIES OF BCCKS aprear each week. 


ELECTRICITY SUPPLY TABLES AND DATA. : 
" 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the Dec. 19 issue of * The Electrician.’ ThisSupplement 
consisted of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom. Table IIL, dealing 
with Electric Power Companies, was published with the Dee. 26 
Issue ; Table L, Electricity Undertakings with no Tramway Load, 
with our issue of January 9; and Table Ia., Electricity Under- 
takings? taking Supply “in Bulk," and Table IL, Electricity 
Undertakings with both Lighting and Traction Loads, with our issue- 
on January 23. With the January 30 number there was issued a. 
complete Alphabetical Index to Tables I. to VI.; and the series- 
is completed by the publication with this issue of : Tables 
VII. and VIIL, dealing with Electricity Works, Tramways and 
Railways in the Colonies and many places abroad. 

These valuable Tables are combined and completed in one: 
Volume. Price 6s, 6d. nett, post free, Ready Feb, 21. 


NOW READY. 

Vol. LX XI. of "Tus Exvecraicun.” Bound in Publisher's covers. . 
Price 17s. 6d. Postage U.K. ls. extra, abroad 2s. 6d. 

Cases for binding Vol. LX'XI., price 28. ; post free, 2s. 3d. 


———— 


SOME POINTS IN RAILWAY ELECTRIFI- 
CATION. 


Last week Mr. Rocer T. Smiru read the first of the series - 
of Papers on “ Railway Electrification " which the Institu- 
tion of Electrical Engineers has included in its programme 
for the present session. As our readers will probably 
gather from the abstract which appeared in our last issue, 
the author is not very enthusiastic over the advantages of 
electric traction, but that is not altogether a drawback, as 
it is always well to have the difficulties that are ahead of us 
set out in a clear manner, for it is only by realising these 
difficulties that a satisfactory solution of them can be found. 

There are & few points in connection with this very wide 
subject which stand out prominently, even if we disregard 
that part relating to suburban traffic, the problems in con- 
nection with which are now generally well recognised owing 
to the ample experience which has been gained. Suburban 
traffic is a problem in itself to which electrical methods are 
peculiarly adaptable. When, however, we come to main 
line passenger traffic the conditions are very different. 
The express steam locomotive of to-day is far from being an 
inefficient. machine, and it presents certain features that 
render it well adapted for its work. Coupled with a fair 
torque at low speeds, it is also capable of exerting a con- 
siderable torque at high speeds. It is true that its initial 
acceleration is not high, but this point, which is so import: nt. 
in suburban work, is comparatively unimportant when the 
stops are infrequent. On the other hand, the torque of the 
series electric motor is very high at low speeds, with the 
result that an electric locomotive is capable of giving 
accelerations far bevond those which are reached by steam 
locomotives ; but when we come to high speeds the charac- 
teristic of the series motor is such that the torque rapidly 
falls off. Consequently, at the speeds required for express 
working, the torque of the series electric locomotive is less 
than that of the steam locomotive. This, however, should 
scarcely prove an insuperable difficulty, and it should be 
possible, if it is desirable, to give the motors something of 
a shunt characteristic in order to maintain their torque. 
This also seems advisable in the case of motor cars which 
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may be required to work on semi-fast trains as well as on | lie in the low return obtainable, while he objects to: 


the ordinary suburban service. 

The greater difficulty, in our opinion, is ilia capital cost 
that is involved in any scheme of electrification. In order 
that the results should be satisfactory it is essential that 
electrification should show better results than existing 
methods in some form or another. Thus, if the cost is 
increased on account of capital expenditure, there should be 
a compensating increase in receipts owing to the possibility 
of handling a larger traffic. No doubt in time some of the 
capital costs will become much lower than at present. The cost 
of generating plant, for example, has fallen in a remarkable 
way during the last few vears, and we do not doubt that the 
cost of locomotives will also fall largely when they are 
manufactured on anything like a considerable scale. The 
price at which current can be obtained is also important, 
and it is worthy of note that in Ckicago, where the railway 
load is very large, the price is still the comparatively high 
one of 0-4d. per unit. "There is, therefore, some distance to 
go before the Ferranti figure is reached. It must always 
be remembered that the costs of a system which has been 
developed for many years are necessarily nearly sta- 
tionary, whereas those of a new system tend to fall with 
every new development. This is a point worth noting in 
considering the future of electrification. Mr. SMITH, 
however, as he was careful to point out, was only dealing 
with present conditions. 

No doubt an important factor in the ub is the larger 
percentage of useful work which an electric locomotive is 
capable of doing during its whole life as compared with the 
steam locomotive. It is not necessary for so much time to 
be spent in the repair shops. Further, energy, and therefore 
coal, is naturally only being utilised when the locomotive 
is doing useful work. This fact is particularly noticeable 
in the case of locomotives used in goods traffic. Here the 
steam locomotive is particularly inefficient. Apart from 
this point, electric traction leads to the possibility of 
speeding up goods traffic, and this is one of these compen- 
sating advantages which should be borne in mind. There 


is, unfortunately, one rather serious difficulty in sight, and. 


that is the weakness of the drawgear in common use on 
mineral waggons. These waggons are mostly private 
property, and are, therefore, constructed from the point of 
view of the owner, as distinct from the railway company. 
Such drawgear is incapable of withstanding anything like 
the loads which electric locomotives would be capable of 
drawing, and, consequently, until such drawgears are made 
stronger one of the advantages of the electric locomotive 
does not apply. This is one of the matters which is handled 
in a better way in the United States, and where, in conse- 
quence, very much heavier goods trains can be operated 
than in this country. It is to be hoped that the railway 
companies will make some attempt before long to overcome 
this difficulty. 

It is hardly surprising to find that electrical railway men 
are not all in agreement with Mr. Smiru’s premises and 
conclusions. As will be seen from the account of the dis- 
cussion in London, which we give on another page of this 
issue, Mr. H. W. FIRTH, chief electrical engineer of the Great 
Eastern Railway, finds the difficulty of electrification to 


providing capital for rush-hour traffic as not being good 
business. Considering the enormous suburban traffic 

carried by the Great Eastern Railway, this opinion is one 

which must carry some weight ; but, all the same, we feel 

it is one that is rather narrow in character. Electrification 

cannot be considered solely from any one point of view, be 

that point financial, engineering or economic. Rather must 

it be considered from every point of view, and even then it 

will sometimes be found that, while theoretically the con- 

version is ill-advised, practically it may be successful, for: 
the success of electrification really depends, not on how it 

will affect present conditions, but rather on the way it will 

make possible the solution of future problems. The elec- 

trical engineer is accustomed to overcome difficulties, and 

as a rule he does not mind facing them. We therefore hope 

that he will give careful attention to Mr. RoGER SMITH'S: 
Paper and the points raised in the discussion from the point 
of view of overcoming the difficulties that are there men- 
tioned, and of producing a thoroughly satisfactory solution 
of the problem of main line electrification. 


— Á— 


REVIEWS. 


(Copies of the undermentioned works can be had from THe ELECTRICIAN Offices, pos 
free, on receipt of published price, adding 3d. for books published under 2s. Md 
10 per cent. for abroad or for foreign books.) 
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Switches and Switchgear, By R. Epter. Translated by Pu, 
LauBAcH. (London: Constable & Co.) Pp. 401. 15s. net. 


"When reading Prof. Edler’s book the first question that arose 
in the present writer's mind was: Why was the book written ? 
and the second one was: Why was it translated ? It must be- 
regretfully admitted that, with the exception of Chapter VIII., 
no satisfactory answer has been found to either question. 

In his preface the translator suggests that the volume will be 
of interest from a historical point of view. There may be some 
truth in this, although it is doubtful whether many people will 
find 15s. worth of history in it, especially when this can be 
obtained gratis in the manufacturers' catalogues upon which the 
book evidently has been largely founded. The very frequent 
references throughout the book to the firm with which the 
translator, according to the title page, is connected, may, how- 
ever, suggest an answer to the second question. 

The volume opens with some general remarks, and then pro- 
ceeds to consider the current carrving capacity of switchgear. 
It is stated that 50°C. is a permissible rise of temperature for 
lever switches (in the reviewer's opinion much too high a 
figure), and over two pages are devoted to a calculation of the 
current density which can be used with this temperature rise. 
The calculation leaves entirely out of account, however, tlie 
heating at surface contacts, which is, of course, greater than in 
the copper itself, and the calculation is, therefore, valueless. 

In Chapter III. an interesting theoretical discussion is given 
of the design of contact springs and brushes. Unfortunately, 
however, it leads to the result that switches of over 1,000: 
amperes capacity must be made with brushes, a conclusion 
which is disproved by the large majority of the largest present- 
day manufacturers. 

Chapter IV. deals with low and medium tension switches, 
discusses the dimensions and gives a number of illustrations 
of Continental design. The theory of the spiral springs used 
for giving the quick break 1s included. 

Chapter V. purports to deal with high-pressure switches, but 
we cannot say that it does this with any degree of success. In 
fact, having regard to the vast amount of highly interesting. 
material and data which are at present available for a dis- 
criminatmg author, we can only describe this chapter as 
ludicrous, A number of mostly old-fashioned catalogue illus- 
trations are given, together with an altogether unforgiveable. 


horn switches and isolating links. 
. jumping voltages of horn lightning arresters, but no mention 
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amount of padding. For example, part of the opening sen- | La Téléphonie à Grande Distance et la Téléphonie sans Fil. 


tence of this chapter reads as follows: “ The continually in- 


. creasing extension which has taken place of late years in the 
-electricity-consuming fields of generating stations, and, indeed, 


not only of the town central stations, but also of the overland 
transmission (country) stations, has necessitated a constant 
increase in the voltage, so that this, as is well known, has now 
attained values which would formerly have been considered 
impossible," &c., &c. The execrable English we could forgive, 
but not the platitudes. 

Thirteen or fourteen pages are devoted to various types of 
A table is given for the 


is made of the fact that the values are dependent upon the 
thickness of the material of which the horns are made. 

Some dozen pages are given to oil switches, in the whole of 
which hardlv a reference is made to the large amount of re- 
search work and practical results published. for example, in 
recent vears in the “ Transactions " of the American Institute 
of Electrical Engineers. 

On the other hand, five illustrations are given of various be!l 
cranks and levers (incorrectly stated to be generally made of 
wood), &c.. for operating remotely controlled oil switches, the 


author gravely remarking that the length of the levers must 


“ differ, of course, according to the case under consideration.” 
An idea of the author's capability of dealing with this portion 


-of the subject can be judged from his remarks regarding oil for 
‘switches. 


" Ordinary machine oil," he informs us, “is not 
greatly to be recommended." The present reviewer once came 
across a fitter who filled up an oil switch with machine oil, for 
which performance he was soon removed to another sphere of 


.&ctivitv, but we never expected to find an author, who was 


presumably writing for our instruction, display such want of 
knowledge of the subject. 

Chapter VI. deals with fuses, and is largely theoretical. 
Among the types illustrated are none of the more modern and 


‘successful constructions. High-tension horn and oil fuses are 


also considered. 

In Chapter VII. we come to automatic switches. The treat- 
ment is elementary. For example, the important point as re- 
gards the effect of variation of voltage on reverse current cut- 
outs is not touched on. A number of " price-list ” descrip- 
tions are given. Judging from page 121. the author would 
appear not to be aware that nearly all modern d'rect-current 
circuit-breakers are fitted with free handle devices. On 
p. 127 an interesting description is given of an overload breaker 
which automatically eloses again when the fault or short- 
circuit has gone off the line. 

A short description of the Andrews’ system of protection is 
given, but the Merz-Price system is not dealt with; a short 
sketch of some makes of relays is included. This is followed by 
a better section on remotely controlled switches with a descrip- 
tion of automatic synchronisers. 

Chapter VIIL, dealing with starting and rezulating resis- 
tances, comprises 183 pages, or nearly half the book, and is by 
far the best portion. The author has evidently made a serious 
study of this branch of his subject, and the designer will find a 
good deal of useful information and the theoretical principies 
underlying his designs. In a few instances the d'fferential 
calculus has been used, which is to be regretted, as this class of 
book will be used mostly by persons who do not possess a high 
mathematical knowledge. In our opinion it would have been 
better if the whole volume had been confined to starting and 
regulating resistances, as certainly the first 168 pages of the 
book are practically valueless. 

The last chapter deals with accumulator switches, with a 
sub-section on automatic rezulators, in which no mention is 
made of the Tirrill regulator, only one Continental type being 


described. A description of various battery charging and dis- 


charging arrangements, with a short index, close the book. 

The printing, illustrations and general get-up are excellent. 
We regret, however, that we are not ab'e to recommend the 
book to anvone wishing to obtain a satiofieiory stateme it of 
modern switehgesr pract ce. 


By PAUL DRUMAUSE. 
64. 3fr. 

The preface to this little work informs us that its object is to 
supply the electrical engineer not engaged in telephonic work 
with particulars of the latest strides in long-distance telephony, 
and this purpose is satisfactorily fulfilled. The first part of the 
brochure practically resolves itself into an elementary treatise 
on Pupin coilloading. The principle of the speech relay and of 
continuous or Krarup loading are discussed and dismissed in a 
few lines. The physical nature of telephonic transmission is then 
described by the aid of the familiar hvdrodynamic analogy. 

The actions of resistance, inductance and capacity are ex- 
plained on the basis of the electronic theory. 

Four illustrations of aerial and underground loading coil 
pots are given, all of the Siemens & Halske pattern. 

On p. 28 a statement is made that Pupin coils in the case of 
submarine cables are inserted under the lead sheathing. This 
Is. of course, rather misleading, as the only coil-loaded sub- 
marine cable with a lead sheath that occurs to one is the short 
length across Lake Constance. 

A few pages are devoted to the mathematical theory of the 
loaded line, and the method adopted is the well-known one used 
by Breisig and Devaux-Charbonnel. Reflection effects, 
although of such great importance, are discussed very slightly, 
and important considerations such as the effect of leakance in 
the case of loaded aerial lines, the loading of phantom circuits 
and precautions to be taken against disturbance, are either 
ignored altogether or merely mentioned. There are a few 
references to loaded lines, both working and under construction 
on the Continent and in America. 

The last nine pages of this pamphlet are devoted to wireless 
telephony, and consist of an outline description of the Poulsen 
arc method in its most elementary form. 


There is no index. B. S. C. 


Starke's Cipher Code. By H. Cuas. STARKE. (London: G. PI. 
Putnam'sSons, Capetown and Pretoria: T. Maskew Miller.) Royal 
8vo. 

It is universally realised that the use of highly scientific 
cipher codes has in practice reduced the cost of telegraphy to 
an almost irreducible minimum—that is to say, so far as the 
commercial public is concerned, it is no exaggeration to say 
that the cost of telegrams to many parts of the world has been 
reduced by the use of these cipher codes to a figure not higher 
than the cost of inland te'egrams in plain language. We do 
not believe that it is the commercial public which is constantly 
agitating for cheaper telegraphic rates but rather the general 
publie, which has not yet become accustomed to the use of 
code words. Commercial houses are more concerned in the 
avoidance of repetitions and the provision of improved methods 
of transmission. Vast improvements have been made of late 
vears in these directions, until it may be claimed that long- 
distance telegraphy has acquired a degree of accuracy which, 
under all the circumstances, approaches perfection. In view 
of the intricacy of the more rezent cipher codes the accuracy of 
the received message is highly creditable to the telegraph 
operator, a proof of the merits of the apparatus with which he 
is provided and of the means adopted by the telegraph and 
cable companies to ensure increased accuracy along with 
increased speed of transmission. 

Amongst the newer cipher code svstems may be mentioned 
that designed by Mr. Chas. Starke, of Mowbray, C.P., South 
Africa, for use in conjunction with existing codes *' to reduce 
cost and increase the scope for business cablegrams.” The 
main object of this code is to provide for individual trades and 
occupations a cipher code which can be adapted to what may 
be termed the individual needs of any particular business. 
Those whose business compe's them to consult the phrase codes 
open to general reference know how difficult it is to find the 
actual phrases suitable to their special needs, and usually 1t 1s 
necessary to compile one’s own code if all the facilities offered 
by coding are to be employed. Mr. Starke claims that by the 
use of his system not only is provision mide for the odd:tioa 
to ex sting cedes of a vast mount of matezialapplying specially 
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«to each individual business and its own correspondence, but 
that rules are laid down by which this additional material can 
be added with a minimum of trouble from time to time, as ts 
convenient or-necessary. By means of a series of tables and 
examples Mr. Starke shows how this is to be accomplished, 
and the clearness of his exposition shows that he has thought 
out many problems which concern the code user and has added 
one more to the many means which exist to reduce the cost of 
coding and to ensure accuracy. 

The book is in thrée parts. Part 1 provides for the use of 
words of five letters, each of two syllables, and an indicator. 
Two of these words are joined together as one word. Part 2 
deals with words of nine letters, each having four svllables and 
an indicator. Part 3 deals with words of seven letters, each 
having three syllables and an indicator. These are operated 
by means of check words, which are formed in the same way 

for each series—i.e., the value of every syllable and every 
indicator in the message is added to form the check number. 
Words from all the three parts can be sent in the same message. 


DESIGN OF THE RADIO-TELEGRAPH TRANSMITTER. * 


BY A. S. BLATTERMAN. 
(Concluded from p. 782.) 


Summary.—The author deals in a general way with the electrical 
caleulations required in the design of radio stations. 


To simplify the work for the general case, the curves (Figs. 
1, 2 and 3) were plotted from the above equations, and they 
Show relations between the antenna capacity, resistance, wave- 
length and damping coefficient for different powers and mast 
heights. The following example illustrates their use. 


| EXAMPLE. 

It is required to design a 5 kw. station. As trial values let 
the mast height, wave-length, damping, &c., be assumed as 
follows :— 

W,=5 kw. at 900 —, 
h —50 metres, 
421,000 metres, 

0,—0-01. 

Referring to Fig. 1, it is seen that for h=50 metres and 
4=1,000 metres and 6,=0-04 the antenna capacity required 
is 0-0008 mfd., and a reference to Fig. 2 shows a sparking 
voltage of 22,100 volts. 

This value of antenna capacity is rather small for a 50-metre 
aerial and the transformer voltage is higher than is either 
necessary or desirable. Small antenna capacity is not de- 
sirable because it means high potentials for given energy 
storage and few wires, which gives a small grip on the ether. 
On the other hand, very large antenna systems are expensive 
and offer large surface to wind, so that it is economic and 
effective to design for an aerial whose capacity 1s neither ex- 
cessive nor very small. The value just determined. viz., 
9-0008 mfd., may be increased and the transformer voltage 
decreased if it is permitted to use a larger value of damping. 
Thus, if 0,—0-08, C, is required to be 0-0016 mfd. and V, 
=16.000 volts. Or, if the former low decrement 1s desired, a 

* Copyright. AÙ rights reserve J. 

t The potential induced in the secondary winding of the transformer 
is not necessarily the potential at which sparking occurs. Neither is the 
sparking potential equal to that maximum value which may finally be 


reached in consequence of resonance. With a resonance transformer it 
may be shown (see Turner, THE ELECTRICIAN, August 2, 1912) that 


V= pE 
17 oP , 


where V,=sparking voltage, p=ratio of number of secondary turns to 
‘number of primary turns, E=maximum value of primary E.M.F. 
In designing the transformer V, will be known by the methods of this 
Paper, so that a choice of the R.M.S. primary voltage(-- Ey 2) will de- 
termine p the ratio of secondary turns to primary turns. The secondary 
voltage for which the transformer must be specitied is then 


py 
V2 


good set of values may be obtained by altering either the wave- 
length or antenna height, or both, as follows :— | 
05—0-04. 
h —50 metres. 
A=1,200 metres. 
C,—0-0014 mfd. (From Fig. 1.) 
V,=17,000 volts. (From Fig. 2.) 
Allowable r,—9-7 ohms. (From Fig. 3.) 
C, 0-035 mfd. 
L,=11,760 cm. 
L,—294,000 cm. (total). 
Probable V,,,, —95,000 volts. 
Probable 1,—22-T amperes. 


CasE 2. 


Let us consider the above features of design from another 
point of view. It was suggested above that, instead of the 
power supplied being given, it might be desirable to design and 
construct a station capable of transmitting over a given dis- 
tance, in which case the power to be utilised would not be 
known but would be one of the factors to be determined. 


500 ~~, 5 kw. 
Quenched spark. 


C2 mjd. for 84 —0'04. 
vy 


1290 


A Metres. 
8 


700 


4CO 


< < o 
ə mfd. for 654—008. 


e 3 Fic. l. 


To make the problem more definite, since the range of a 
given station will, among other things, depend upon the height 
of the receiving antenna, the following work assumes the heights 
of the receiving and sending antenne to be the same. The 
formula worked out by Austin for transmission over salt water, 
giving the value of received antenna current in terms of 
current in the transmitting aerial, antenna heights, wave- 
length, distance, &c., 1s 


13d 
- h h. Su " 
1,2435 I, toe vas 
Ad 
Where I,—current received through 25 ohms resistance in 


amperes, 
I, — sending antenna current (amperes), 
h, — height of sending antenna in kilometres, 
h, — height of receiving antenna in kilometres, 
}= wave-length in kilometres, 
d —d!stance between stations in k lorze:rcz. 
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This formula takes no account of the energy radiated back 
into space by the receiving antenna. Dr. Kimura, in his 
article of the above reference, works out a formula in which 
correction is made for this radiation loss. If such refinement 
is deemed necessary reference should be made to the Paper in 
question; but Austin’s work seems to indicate that the 
original equation is sufficiently accurate for ordinary cases, and 
it will be used here without modification.* 

The word “ range,” as I have used it, signifies that distance 
over which a given sending station may work to a similarly 
equipped receiving station—that is, sending and receiving 
antenna heights are equal. If the receiving antenna is higher 
than the sending one, the distance which can be covered by the 
given transmitter will be increased above that of the follow- 
ing calculations, and vice versa. 

For good communication in dayhght the value of I, may be 
taken at 40 microamperes, for moderately good work 30 micro- 


amperes, and for just audible signals 10 microamperes is re- 
quired.f Austin’s formula, for the case of h, — h,, becomes 
à 
]1,—4-25 L,. € idt 
from which, for good daylight work, the required sending cur- 
rent is given by 


OM ad 


Ad 0*0015d 
[= m" va 
nearly, and for faint day signals or strong night work :— 
Ad pw 
T= hat d 


From these formule I have given two tables (Tables I. and II.) 
and deduced three simple formule which enable the sending 
current to be computed for good and moderately good day com- 
munication and for good night communication, for different 
distanc 'es, Wave- lengths and antenna heights. 1 


mE" L. W. Austin, * “Bull” Bur. Std.. Vol. V VII. No. 3. 1911. 

t With the most modern tuning apparatus in which high-frequency 
resistance is kept low, and very especially in connection with the hetero- 
dyne receiver, these values of received current will be much smaller. 

t If, in a particular instance, A, is different from h,, and is known, the 
following table gives A, and thence A’ or A”. (A'- 1A, A^-. 4A.) 


A for different combinations of h, and hy. 


— — 


hy | he 125 h,= 90m h,= 60m h,-. 50 i h= 40" ™ h.-—- 30" 


20 763 s 1.059 1.589 | 1.006 | 2.380 3,171 
30 500 604 1.040 1.244: 1,560 w 
40 384 534 800 960 i we 1.560 
50 304 422 634 M | 060 | 1,249 
60 246 | d4l 462 634 800, 1.040 
90 1634 d^ ws 341 422 | 534 | GH 
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The formule to determine I, for use in connection with the 
above tables are— 


L=5 for good day communication ; 
L= Mi for fair day communication ; 
I,= ,, for just audible day signals, or good night 


communication. 


The values of A, A’ and A" are read from Table II., corre- 
sponding to any chosen antenna height. B for any distance 
and wave- -length i is read from Table I. For economic reasons 
it is desirable to keep both I, and the antenna height low ; and 
this means that A, A’ and A" must be as low as possible, and B, 
for a given distance, as large as possible. An inspection of 
Table I. will show that a certain maximum value of B exists for 
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Radiation Resistance R ohms. 
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a given distance, and corresponds to a definite wave- -length.. 

Thus, fora distance of 1,000 miles, the best value of B occurs 

when the wave-length employed i is about 1,500 metres; or, in 

other words, the most efficient wave- length for transmission 

over 1,000 miles is in the neighbourhood of 1,500 metres, since: 

at this wave-length work can be carried on with the smallest 

value of L. From Table II. this last can be still further de- 

creased by i increasing k. However, in arriving at this value of 

h, reference must Be made to the curves of Fig. 3, so that. 

reasonable relations shall be maintained between A. A and r3 0 

the sending antenna. Referring to Fig. 3, it would not be well 

to operate a 20-metre aerial at a 1.500-metre wave, though it 
would be possible. Better proportions would be— 

(4=500 metres or 600 metres, 

1 h — 20 metres, 

( 41.500 metres, 

14 —40 metres or 50 metres. 


At any rate I, is now determined, and corresponding to it the: 
values of å, h and raare known for the distance over w hich it 18- 


required to transmit. 
The power in the transmitting aerial is then, as before, 
W,—4I/r,4I2^R, 
r,=ohmic resistance, 
R — radiation resistance. 


or else 


Il 
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Observing the relation r, —3:5R. : 
W, = 2-751,7R, 


j 2 
wa EOSHLRS.. . (1) 


R being read from the graph (Fig. 3). 

Then, knowing W,, the other constants of the transmitter— 
viz., C4, L,, C,, L,, Vi, 0,—are determined as in Case 1. 

The following example will serve to indicate the magnitude 
of the units for a 1,000-mile transmitting station according to 
the above method of design. It will be assumed that good day- 
light work over sea water 1s required, and if the station is for 
overland work this will probably mean readable signals at the 
given distance. 


and if, as before, 


EXAMPLE. 
Sending current =I, = B 
From Table I. the best values of B occurs for 4— 1,500 metres. 
s. B=T7-5, 


À—1,500 metres. 


Referring to curves (Fig. 3) a good value of antenna height is 
50 metres or 60 metres. 


Therefore let h —50 metres. 
Then, from Table II. the corresponding value of A is 
A — 160. 
760 


Therefore 


From (11) 


),— TÓC 100 amperes, nearly. 


W, -344:100?R, 
R —1:8 (from Fig. 3). 
W,=3-44 x 10,000 « 1-8 
= 62,000 watts, 


Therefore 


or approximately = 60 kw. 
Table I. 
(From Austin, “ Bul." Bur. Std., Vol. VII., No. 3, p. 344.) 
Distance Xs X22 Xm X Xe a 
(mile) | 300 m | 600 m. 1,000 m. 1,500 m. 2,500 m. | 3,750 m, 
100 2,170 11,270 817 | 573 361 - 949 
200 650 433 | 310 228 152 108 
300 203 205 156 — | 122 85 62-4 
400 llG | 107 | 89 | 73 | 536 — 408 
500 . 55-4 602 ' 538 | 463 35-9 28-2 
600 27-6 348 ` 342 31:1 25-3 20-4 
800 T72| 128 | 147 14-8 13-1 11-5 
1,000 2-27 497 67 Tb | 742 6-77 
1,200 2.0 3-24 3-95 4-36 4-34 
1,500 0-54 1-10 1-58 | 2-04 , 235 
2,000 0-21 0-385! 0-64 0-817 
2,500 | 0038| 0-098; 0213 0318 
Table II. 
Antenna | , Antenna 
height A. A’. A’. ^ height, A. A’. A’. 
h metres l | h metres. 
20  ! 4,760 2,380 1,190 50 160 380 190 
30 2,080 1,040 ; 520 . 60 512 256 128 
40 1,200 600 | 300 | 90 2272 1136 56-8 


m 


This is the power required for strong signals. One-fourth o 
this, or 15 kw., corresponding to 20 microamperes in the re- 
ceiving aerial, would in all probability give signals easily d's- 
tinguishable and of ample strength for satisfactory working 
unless the atmospheric absorption or interference were abnor- 
mally bad. | 

Proceeding, then, with the supplied power 15 kw., the 
following values will be obtained :— 

6,=0-04. 
À—1,500 metres. 
L,= 223,300 cm. 
L, —8,932 cm. W,=15 kw. 
V12 20,650 volts at 500a. 1,—50 amperes. 
É n Probable Vonay —115,600 volts. 
Fc Allowable — r,—6-3 ohms. V MM uar 


À —50 metres. 
C, —0-0028 mfd. 
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CORRESPONDENCE. 
ON THE TRANSMISSION OF ELECTROMAGNETIC 
WAVES THROUGH AND AROUND THE EARTH. , 
TO THE EDITOR OF THE ELECTRICIAN. l 
Sır: In a Paper under the above title, published in THE 
ELECTRICIAN for December 26, 1913, Prof. G. W. O. Howe 
compares the theoretical attenuation constant for wireless 
transmission, f —0-0018/4/ 2, as given by W. Van Rybezynski, 
and the empirical constant, f —0-0015/4/ 2, proposed by Dr. 
Austin and myself in their application to experimental observa: 
tions. He finds that the empirical formula agrees more closely 
with the experimental data. It must be noted that in checking 
the observations by the formule only daytime observations 
were used. The data given by Dr. Austin for night-time 
observations are somewhat irregular, but the attenuation 
constant is in general much smaller; in fact, it is à common 
experience that radio signals can travel longer distances at 
night-time than during daytime. The Rybezynski formula, 
however, gives the attenuation as due only to the curvature of 
the earth, and in that case it should apply equally well for the 
night-time signals as the daytime signals, which is not so. 
Evidently there are other disturbing factors besides the earth's 
curvature which must be accounted for if we are to have a 
complete theory of radio transmission. There is no doubt that 
the conductivity of the atmosphere, and some form of reflection 
from the upper layers of the atmosphere, must play an im- 
portant part in modifying the intensity of the electromagnetic 
waves in their transit through space. Also some of the elec- 
tromagnetic energy is dissipated bv the conductivity of the 
earth, due to the clinging of the electromagnetic waves to the 
surface of the earth, as was shown by Profs. Zenneck and 
Sommerfeld. We cannot, therefore, compare the Rybezynski 
formula, which gives the attenuation due to one factor only, ' 
with observed data which give the resultant of several factors, 
It is more likely that in à complete theory of wireless trans- 
mission the attenuation factor will consist of several terms to 
account for the various disturbing elements. "The fact that 
the simple empirical formula satisfies fairly well all the observed 
data so far available is very remarkable indeed, but it may be 
it is only accidental. It is probable that as more data are 
obtained the simple formula may be found insufficient, but for 
the present it is the best working formula we have. | 
It may be of interest to note that if in the empirical formula 
we express r and / in centimetres, the attenuation factor takes 
the form, 
Lao ar zr, EM 
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8 (l) 
where f is the frequency of the oscillations and a= 0:0015 is the 
experimental constant. In the propagation of alternating 
currents in conductors the intensity of the current diminishes 
as the distance from the surface is increased in accordance with 
the following expression, 


I = Ie e + 8 5 e (2 
where I, is the current at the surface of the conductor and 
p is the specific resistance. b X 

Formule (1) and (2) are of the same form, and if we could 
consider the attenuation of the electromagnetic waves as due 
to their passing through a conducting medium, and the dis- 
placement current entirely neglected, then by comparing (1) 
and (2) it is seen that this requires for the specific resistance of 
the medium to have the value p=5-3 x 10% C.G.S. units, 


wea A 
p 


| which is about the value of the specific resistance of the atmo- 


sphere. I am merely calling attention to this as a curious 
coincidence, for formula (2) cannot be applied to this problem, 
since the atmosphere is at best only a semi-conductor. If we 
take into account the displacement current; as well as the 
conduction currents, then the attenuation for a plane electro- 
magnetic wave is given by 


8 - A ef 1 4/14 e ©.. (3) 
KpPw i 
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and for the same value of the specific resistance formula (3) 
. gives entirely different results from that obtained by formula 
(2. It is, however, interesting. 

Prof. Howe also works out the theory of propagation of 
electromagnetic waves on cone-shaped conductors to show the 
rapid damping of the waves in travelling through such materials 
of which the earth's crust is formed. He could have obtained 
approximately the same results by using formula (3), which is 
the attenuation constant of a plane wave in travelling through 
a semi-conductor. It would be interesting, however, to know 
how he obtained the expressions for the inductance, capacity 
and leakance of the conductors. The expressions as given in 
his Paper do not appear to me to be correct, but I may be mis- 
taken ; possibly Prof. Howe would be willing to indicate briefly 
the derivation of the formule. 

Washington D.C., U.S.A. 

Jan. 31, 1914. 


Lovis COHEN. 


PHYSICAL SYMBOLS. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : It is with much interest that I have perused the recent 
discussions appearing in THE ELECTRICIAN in regard to letters 
and symbols used for various quantities with which calculators 
of physical phenomena have to deal. 

As far as I could see, after all arguments had been sifted, the 
various alphabets now in use—Greck, German and English— 
were practically inadequate to supply the demand, there being 
more quantities on hand to be separately symbolised than 
there are letters to symbolise them ; also, that in the case of 
the German alphabet, the letters were too difficult to print on 
the MSS. in the course of a calculation. 

As I happen to be, in a small way, a worker in the scientific 
and mathematical field, I have often racked my brain to a con- 
. siderable extent to find symbols for my various quantities, such 
that each would have its distinctive letter. As follows from 
the discussions that have already appeared in your magazine, 
the same difficulties have been encountered by others, and met 
with no satisfactory solution. l am not a believer in dreams, 
but when I awoke one night in a cold sweat, after most exciting 
and hair-raising mix-ups with anarchists, nihilists and bombs, 
it occurred to me that the Russian alphabet afforded a vast 
and easily applicable alphabet for the symbolisation of many 
physical quantities. Most letters of the Russian alphabet are 
distinctive and easy to make, such as an upside down N.a B 
the wrong way round, or an M with an extra leg, &c. The only 
drawback was that, after I got hold of a Russian alphabet in 
the library, I could not stomach the names of the letters. 

Now, I should like to submit to you and your readers who 
are interested in the subject the idea of utilising the Russian 
alphabet for supplying symbols for some physical quantities 
that so far have no distinctive letter, or that have letters 
already in use elsewhere. If the use of the Russian alphabet 
were found practicable for this purpose. it would be an easy 
matter to assign human names to the various letters m use, or 
make them more palatable to the English and American tongue 
by cátting'out a few skis, vitches and koffs. 

lam writing this to vou because | have found the use of the 
Russian alphabet exceedingly useful in. writing up my own 
notes, and since reading your discusstons on the subject thought 
it might be of some use to others. Of course, not being versed 
in Russian, | re-christened the letters [ use with some distinc- 
tive nicknames which may mean nothing to others, but which 
convey a world of meaning to me. 

Hoping I have not encroached too much on vonr valuable 
time—I am, &c., 

Oakland, U.S.A., Jan. 23. E. H. BENDEL. 

[We fear that the names certainly present a difficulty ; even 
such a symbol as V suffers from this trouble. Apart from 
this difficulty, however, we notice on perusal of the Russian 
alphabet that only a small proportion of it is available owing 
to a resemblance to other letters already in use. Differences 
must be easily noticeable, and from this point of view an N 
upside down must be ruled ont.—Ep. £.] 
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HOW TO PROLONG A PATENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: A paragraph on p. 723 of the current issue of THE 
ELECTRICIAN has come to our notice entitled * How to Prolong 
a Patent." "We would say that this taken by itself may be a 
cause of confusion to some of your readers, as, of course, it is 
not at all possible to prolong the monopoly of a master patent 
hy the subsequent application of patents on minor details. The 
publie will under the circumstances outlined in the paragraph 
have the full right of making the lip part of the gas producer 
casing of cast iron when the master patent expires, and also 
at such date they will be able to make the article of sheet iron 
if the second patent be invalid for the want of subject-matter, 
which it would be if some unforeseen beneficial effect were not 
obtained by the substitution of sheet iron for cast. 

If there be actually inventive ingenuity required to sub- 
stitute sheet iron for cast iron in the making of this article, 
then by reasonable justice the holder of the second patent 
would be entitled to his monopolv which would, of course, be 
confined solely to the improvement. That is to say, the 
general publie would after expiry of the main patent be able to 
make the article of cast iron as set forth therein, but he could 
claim monopoly in the making of the articles of sheet iron for 
the life of his patent on such valid improvement. He would 
not thereby, however, have a scope of monopoly extending to 
the article made of other materials except. sheet iron.—We 
are, &c., 

Liverpool, Feb. 12. W. P. Tuompson & Co. 

[We reproduced the paragraph to which reference is made 
rather for its humour than for its technical importance, but it is 
well to have an authoritative statement on the subject.—Ep. £.] 


THE REVIEW OF “LIFE UNDERSTOOD.” 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I have just seen your article on " Life Understood,” by 
Mr. F. L. Rawson. 1 do not pretend to have a scientific train- 
ing, but I do pretend to understand psychology, as I have 
lectured for the last six years, one year in Germany, three years 
in England and two years in America. At different times I 
have liad many theories put before me, but I have never had a 
theory into which all the facts I am aware of fit completely until 
I| read" Life Understood.” 

[ have long given up studying any theory unless it is prac- 
tical, and have looked upon theories as only temporary aids 
to life. Since I bevan to read " Life Understood " a few weeks 
ago I have been testing the theories therein set out, and the 
results can only be spoken of as miraculous. Mr. Rawson has 
not confined himself to the scientific explanation of such things 
as spiritualism, telepathy and the different methods of mental 
healing ; but he has given practical methods of obtaining many 
results that have so long bathed psychologists. 

* * * * * * * 

Your reviewer takes exception to the view taken with regard 
to the reality of matter and what thoughts are. I also take 
exception to Mr. Rawson's theological views, with which I do 
not agree ; but in fairness to him I must say that the proof of 
whether a theory is true or not is results. P 

I recently was reading Mr. Rawson's life that appeared 1n a 
recent magazine, and if one-half of what is stated about him 
is true he certainly has made his mark in every form of work 
upon which he has entered, and I for one am, therefore, keeping 
an absolutely open mind as to whether I may not be wrong m 
my theological views. Mr. Rawson claims that at last science, 
religion. and metaphysics absolutely agree, but each has 
somewhat to alter the old ideas. Let us hope that he is correct 
in his statements. If so, it will not be long before the world 
recognises the facts—I am, &c., 

Bromley, Feb. 13. PsyCHOLOGIST. 

[We have known Mr. F. L. Rawson a great number of years, 
and we have always regarded him as very thorough. As 
" Psychologist " has gone beyond the points dealt with in the 
review of Mr. Rawson's book, we have felt constrained to 
curtail the letter to some extent.—Kp. ] 
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AN ELECTROLYTIC METHOD FOR THE PREVENTION 
OF CORROSION OF IRON AND STEEL." 


BY J. K. CLEMENT AND L. V. WALKER. 


Experiments to devise an clectrical method for the prevention 
of the corrosion of steel immersed in acid water were undertaken 
in May, 1911, by Mr. F. M. Stanton. Stanton's experiments included 
laboratory experiments and tests on plates immersed in the Monon- 
gahela river. In the laboratory experiments, steel plates 6 mm. by 
19 mm. by 51 mm. were suspended in N/5 H,50,, in separate vessels. 
In one vessel à carbon rod was suspended near the steel plate and 


connected to the positive pole of a storage battery, the negative pole 


of which was connected with the steel plate. The steel plate in the 
second vessel was not protected. After 24 hours’ exposure it was 
found that the unprotected plate had lost in weight 1-8100 grammes 
and the protected plate only 0:0012 gramme. In the tests with 
plates submerged in the Monongahela river à much smaller current- 
density was used than in the laboratory experiment, and the pro- 
tection against corrosion was much less complete. The plates used 
in these tests had the following dimensions: 6in. by 8in. by } in. The 
protecting current was furnished by a 2-volt accumulator. The loss 
in weight of the two plates at the end of 15 days’ immersion was, 
for the protected plate 0-7 gramme, and for the unprotected plate 
10-9 grammes. 

Mr. Stanton left the service of the Bureau in July, 1911, and the 


work was interrupted until December, 1911, when experiments 


were resumed by the present authors and Mr. A. E. Hall. The 
object of the experiments to be described was to determine the 
current-density required to prevent corrosion of steel plates in acid 
water under various conditions. 

Several apparatus were 'tried, and that finally adopted in these 
experiments was provided with an attachment for stirring the elec- 
trolyte. The plates were arranged at points on a circle 5 in. in 
diameter, supported by a thin wooden cover, at whose centre the 
carbon anode was suspended. For stirring, a low-power hot-air 
engine gave fairly constant speed, and could be run over night. In 
order to be able to calculate our current-densities with greater 
accuracy, all surfaces of the plates except the one facing the anode 
were protected by painting with Bakelite lacquer. An application 
of four or five coats gave a good, smooth surface impenctrable to 
acids. The first few experiments using the final apparatus were run 
with the stirrer rotating at 660 revs. per min., and, under these con- 
ditions, currents that had protected the iron plates almost compl: tely 
in still water were absolutely useless. Ou cutting down the stirring 
rate to 35 revs, per min. in N/100 acid, small currents were again 
effective, and runs could be checked with a fair degree of accuracy. 

The results of experiments using N/100. H,8O, as electrolyte 
and with the stirrer running at 35 to 40 revs. per min. were made. 
In this series of experiments the electrodes were removed from the 
electrolyte and their loss in weight determined at frequent intervals, 
The curves plotted show that the plates having a current-deasity 
of 0-4 milliampere per square inch or less continued to lose weight 
during the entire period of the experiments. Plates protect: d by 
current-densities greater than 0-4 milliampere per square inch 
exhibited a marked initial corrosion, and thereafter no further loss in 
weight. The initial loss in weight of the plates protected by current- 
densities greater than 0-4 milhampere 1s probably due to the fact that 
at the start of the experiment the plates were covered by a film of air, 
and that the oxygen of the air film acted as a depolariser. Some 
time elapsed, therefore, before the plates became completely polar- 
ised, and during this period they were only partially protected by 
the current. The difference between the rate of loss in weight of 
the unprotected plate during the initial period and the rate during 
the remainder of the experiment is probably due to a differeace in 
the structure of the original surface of the metal and that of the 
interior portion, as well as to the action of the film of air surrounding 
It at the beginning of the experiment. 

The enormous acceleration of corrosion produced. by extremely 
rapid stirring (660 revs. per min.) has been noted above. On account 
uf the magnitude of this effect a series of experiments was made in 
which the speed of the stirrer was the only variable. An 
examination of the curves obtained as a result shows that. other 
conditions being constant, the loss in weight by corrosion Varies 
directly as the rate of stirring. These results demonstrate that the 
rate of flow of acid solution over the metal surface is an important 
factor in determining the amount of corrosion and the current-density 
necessary to protect the metal. The very considerable inercase iu 
the speed of corrosion produced by circulation of the electrolyte is 
not surprising, since the flow of solution over the metal not only 
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hinders the exhaustion of hydrogen ions in the vicinity of the anode, 
but provides a continual supply of oxygen and tends, ta destroy any 
film of hydrogen which may form on the surface of the cathode. 

In the experiments which have been described the following 
factors were found to influence the current-density required to 
protect the corrosion of steel plates submerged in sulphuric acid 
solutions: (a) Rate of stirring of electrolyte; (b) amount of oxygen 
present; (c) acid concentration. 

Of these, the last named is probably of least importance, especially 
in dilute solutions. The rate of stirring of the electrolyte is by far 
the most important factor. In practice the supply of oxygen in the 
immediate vicinity of submerged metal surfaces depends largely 
on the rate of flow of solution over the metal surface. With the 
lowest rate of stirring used in the experiments (35 revs. per min.), 
and in acid concentrations not greater than 1/100 normal, a current- 
density of from 0:5 to 0-8 milliampere per square inch reduces the 
corrosion loss to a negligible quantity, while with the stirrer rotatiug 
at a speed of 450 revs. per min. and a current-density of 2 milli- 
amperes per square inch the corrosion loss amounted to 25 per cent. 
of the loss on the unprotected plate. It has been shown that the 
corrosion of iron submerged in sulphuric acid solutions may be 
prevented by imposing a counter-E.M.F. The density of the current 
required to prevent corrosion depends on various factors: Acid 
concentration, amount of dissolved oxygen, and degree of circulation 
of electrolyte. "The influence of these factors has been studied, and 
curves have been given showing the current-density necessary under 
various conditions. It has been found that the current-density 
required can be calculated, within the limit of experimental error, 
from the loss in weight of the metal under the given conditions when 
not protected. | 
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LEGAL INTELLIGENCE. 


i 
Day v. Willard and Others. 


On Friday last Mr. Justice Pickford delivered his reserved. judgment 
in this action, which was reported in THE ELECTRICIAN for January 23. 

In viving judgment, his Lordship said that plaintiff's claim was against 
three defendanis for a declaration of his title to. certain. shares and 
benetits derived by the exploitation of the Ruthenburg electric furnace 
patent. Plaintiff and Mr. Ruthenburg appeared to have got into con- 
nection and the original proposal was to develop the invention and use 
it in connection with certain mining transactions in Cornwall, Wales 
being eventually added. Plaintiff could. not collect the capital at the 
time that he wanted it, and he vot into connection with another of the 
defendants (Mr. Willard), and there was a dispute between plaintiff and 
Mr. Willard and Mr. Haviland, as to what the connection between Chem 
was. Plaintiff said he went to Mr. Willard because he could not get the 
capital and because he thought that they might be able to intluence it. 
It was stated by Messrs. Willard and Haviland that the communication 
made to them by plaintiff had nothing to do with the idea of getting 
capital, but was made solely with the idea that they might put the scheme 
into shape and give plaintiff certain office facilities in connection with the 
work. He did not believe that was the case. The agreement that was 
made afterwards. by which Mr. Willard and Mr. Haviland were to have 
2.000 shares in the company intended to be formed, whereas plaintiff 
had only 1.000. seemed to be entirely opposed to the idea that it was 
smph proposed that Messrs. Willard and Haviland should put the 
matter into better shape and give the use of their ofhce. He did not 
think that Mr. Dav, who had up to that time failed to find any capital, 
would have told them that he did not want them to find the capital, and 
he could find it himself, but, he did not think either that it was at all 
satisfactorily proved that Mr. Willard and Mr. Haviland undertook theni- 
selves to find the money. He thought the real agreement between the 
parties was that. Messrs, Willard and Haviland should help plaintiff in 
the matter of collecting the capital, and they all expected to make some- 
thing out of it. The fact was, neither side was to be solely responsible 
for the capital, they were both to try to get it, and, according to plaintiff's 
storvit was agreed that heand Mr. Willard should divide the protits of the 
then contem plated business which was connected with Wales and Cornwall: 
Lut thisscheme fell through. ‘Then there arose the questions with which his 
Lordship had strictly codeal within the case. There was a proposal made to 
utilise the invention in Newcastle by means of an agreement with a Mr. 
Esselmont.and who was interested in mining matters, and the vital ques- 
tion was, whether there wasin fact such an agreement made between plain- 
tiff on the one side, Mr. Willard and Mr. Haviland, and, perhaps, including 
Mr. Stalmann on the ocher side, that they should, whatever shape the 
matter took, and however it was carried out, act as partners in the 
enterprise— partners not in the strictly technical sense, but partners in 
the sense of sharing together in the profits of the various transactions * 
The particular form that the scheme took was that Mr. Ruthenburg 
should give plaintiff an option for a certain time upon the invention, the 
option being. of course, for allowing plaintitf—or plaintiff and Mr. 
Willard— with the aid of Mr. Haviland possibly, and possibly with the aid 
of Mr. Stalmann, to obtain capital and form a company. [t appeared 
that on Aug. 19 plaintiff wrote a postcard after seving Mr. Stalmann and 
Mr. Ruthenburg: “ Doubt if able to come up in morning, practically 
arranged with R. & S, thev take two-fifths we three-Afths or 1.000 


* 
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each * * , ," The outcomo was that the option should be given to 
plaintiff, and there should be 5,000 deferred shares that were to be allotted 
to plaintiff, and out of that Ruthenburg and Stalmann should each take 
1,000, and plaintiff, Willard and Haviland should take 1,000 each. In 
the course of time differences arose partly in consequence of incorrect 
statements of Mr. Ruthenburg with regard to the agreement that had 
been concluded with Mr. Esselmont and partly with regard to the fact 
that the capital was not obtained, and the result was that the option 
was determined some time in October, and Mr. Ruthenburg declined to 
renew it to plaintiff. Whatever was the reason, Mr. Ruthenburg refused 
to renew the option to Mr. Day. and in fact renewed it to Mr. Stalmann, 
and the eventual result was that a company was formed. Willard and 
Haviland got 3,000 of the deferred shares instead of 2,000, and plaintiff 
vot none, and plaintiff's case was that he was entitled to call upon them 
to give him the share that would have been his under the original agree- 
ment. Plaintiff's view was that Mr. Willard and Mr. Haviland had got 
the best of him, and had worked upon Mr. Ruthenburg so as to get the 
whole thing for themselves, but the evidence given by Mr. Ruthenburg 
was that no such sort of influence was exercised by defendants over him, 
and so far from them trving to persuade him (Mr. Ruthenburg) not to 
renew the option to plaintiff they suggested in fact that he should do so, 
but Mr. Ruthenburg in any case declined to grant it to plaintiff. The 
evidence was that defendants were perfectly willing that plaintiff should 
come in upon equal terms if he could find the capital. Apparently 
plaintiff and defendants were working together in quite a friendly wav, 
and his Lordship thought that probably Mr. Day was of opinion it did 
not matter to whom the option was given as that was only a matter of 
form. Mr. Day was not able to procure the capital in any considerable 
measure, because the original particulars produced for the purpose of 
showing two people who were to invest had become incorrect, and could 
not be used in consequence of certain misunderstandings as to terms 
made between Mr. Ruthenburg and Mr. Esselmont, and also in conse- 
quence of the fact that no substituting particulars had been issued. 
In the result the capital was obtained by Messrs. Willard and Haviland, 
and a company was formed, and these two defendants claimed to get 
these 3,000 shares, and not to share them with plaintiff. It seemed to his 
Lordship that the question of plaintiff's right entirely depended upon 
whether there was any general agreement approved between the parties 
to the effect that whatever shape the scheme eventually took, and how- 
ever the company was formed, which should work the patents, that they 
should share the profits that should be made out of the whole matter. 
It was quite clear to him that with regard to the Cornwall and Wales 
original scheme, plaintiff and Mr. Willard were to share equally the profits, 
and in his opinion that agreement did not extend to the subsequent 
project and arrangements, and when tho Welsh scheme [came to an 
end his Lordship was of opinion that agreement also ended. So that 
the only question that remained was : Was there an agreement between 
the parties, that, however the matter was carried out thev should all 
share in the profits? Did an agreement exist by which these persons 
should work together for putting the invention on the market and forming 
a company and share the profits? The suggestion in brief was that in 
January, 1911, it was verbally agreed between plaintiff and defendants 
that they should become partners and work together for forming the 
company, and all the profits to be derived should be shared between them, 
In order to succeed in that action plaintiff had to establish an agreement 
of that nature. His Lordship was of opinion that there could be no 
doubt that the idea was, and the understanding was, if one might call it 
so, that they were all to share in that way, but of course, one could not 
sue upon the strength of an understanding or an idea, and he (the judge) 
had to find if the agreement was proved to the effect, and substance of 
that which he had referred to, and he was bound to say with some 
measure of regret that he did not think there was such an agreement. 
Plaintiff had given his evidence on the matter extremelv fairly, but he 
could not find that plaintiff's evidence came to anything approaching 
such an agreement as that. However, he (the judge) could not find the 
agreement was proved, and therefore he gave judgment for defendants 
with costs. 


Morgan Crucible Co. v. Electrical Engineering & Equipment Co. 

In reference to the report of this case which appeared in our last issue 
(p. 786), we are informed by plaintiffs’ solicitors (Messrs, Johnson, 
Weatherall & Sturt) that, owing to a technical irregularity in the pro- 
ceedings thev are applying to the Court to rescind the order made by 
Mr. Justice Eve on the lith inst., and the action (for an injunction tc 
restrain defendants from infringing plaintiff's letters patent) will, there- 
fore, be continued and heard in due course, 


J. P. M'Donald v. Fyfe, Wilson & Co. 

In the Outer House, Edinburgh, last week, before Lord Anderson, 
plaintiff sought to recover £105, 12s. for alleged breach of contract. 
Pursuer is lessee of the Drill Hall Picture House, Loanhead, and he made a 
contract with defenders for the hire of certain electrical plant. the 
machinery to be delivered on August 22, 1913. He paid the first instal- 
ment of hice on that date, but the plant was not then delivered. A tem- 
porary set was delivered on Aug. 29, but the complete set was not deh- 
vered until Sept. 10, 1913. The Lord Ordinary said the parties con- 
tracted for delivery of the plant on Aug. 22, defenders did not deliver on 
that date, and therefore broke their contract, ‘They were in breach of 
contract, and he allowed a proof as to the amount of damages due to 
pursuer. 


Winding-up Order. —On ‘Tuesday Mr. Justice Astbury made an order 
for the compulsory winding up of the Stolz Elsctrophune Co. (1913 (Ltd.). 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. © 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MBwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

W henever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
23.417 BLAcKALL & Jacoss. Electrical token apparatus for railways, 
23,689 RorLrE. Turbo-slectric machines. 


1913 SreciFICATIONS, 
1.442 Roux & SANCHEZ. Supports for the filaments of incandescent lamps. 
1.467 MippLEMIss. “ Dimmers ” for electric lamps. 
1,591 Sıemens Bros. Dynamo Worxs, Ltp., LvpALL & DuxE. 


systems. 

1.617 Western ELecrricCo. (Western Electric Co.) Winding machines. 

1,902 Western ELECTRIC Co. (Woodward, acting for Western Electric Co.) Tele- 
phone-exchang? systems. 

1,939 TogsikATA, Yokoyama & Kitamura. Oscillation gaps or discharg:s for use in 
ra liot»lsphony. radiot2leeraphy, and like purposes. 

1,964 Kennepy. Railway signalling apparatus for use at places where sp2ed restrictions 


Electric motor con‘ro] 


obtain. 

2,198 Dickinson. Devices for closing and disinfecting telephone mouth-pi:ces and 
other articles. 

3,829 BARTON & BARTON & RoBERT W. BLAcKwELL & Co.  Lattic» masts. poles, towers 
and columns for wireless telegraphy stations, transmission lines, windmills, and 
the like. 

6.226 Swan. Rhecstats for controlling electric motors and the like. 

7.376 Sterry. Telephone call registers. 

7,656 BITTER & WEISSBERG. Insulators for high-tension oil-immersed electrical 
apparatus. i 

Relates to safety fuses for hieh-tension oil-immersed electrical appiratus. The 
casing of the fuse wire is removably mounted in the duct-insulator. and is open at the 
lower ne to the oil of the apparatus, whereby an elastic closing of the melting space 
is assured. 

10,841 RaiLiNG & GARRARD. Method of operating rotary converters and other alternat. 
ing current machinery. 

11.135 DeLvenne. Apparatus for automatically starting or braking electrcmotors. 

11.991 KEnscHBAUM. Metallic vapour electric lamp. (8,1/13.) 

14,122 Soc. pgs TELEGRAPHES MULTIFLEX. (Systeme E. Mercadier H. Magunna.) 
Arrangements for converting continuous currents of electricity into isochronous 
undulatory currents. (21:6.12.) : 

15.571 Oris ELEVATOR Co. (Otis Elevator Co.) Controlling means for electric motors. 

16,267 Western ELEcrRIC Co. (Franklin Tuthill Woodward. acting for Western 


Electric Co.) Telephone exchang? systzms. (Divided application on 1902 13. 
Jan. 23.) - "n 
16,481 Kanazawa. Process of manufacturing an electric lamp filament containing 


cobalt. (17/7;12.) 

Relates to the manufacture of electric lamp filaments. The filament is made by 
mixine cobalt-oxide and manganese sulphate with carbonac:ous matter, and cutse- 
quently fusine the metallic salts and removing the carbonac ous matter. E 

19,933 Horr. Aerial illuminating devices for use in connection with air craft. (Addition 
to 18,166/12.) . 

21.758 Stocks. Electric signalling apparatus for ship's telegraphs and the like purposes. 

22,816 ALLGEMEINE ErEKTRICITATS Ges. Discharg? tub» with incandesc:nt cathode and 
enclosed vapour-forming body.  (14/10,13.) : : 

Relates to discharge tubes. Avoids condensation surfac*s by carrying the leading. 
in wires at a single sealing place which is located in proximity to the incandescent 
cathode. The tubes can be manufactured as simple bodies of revolution. . 

26,600 PARRA. Devices for attaching electric, telegraphic and t?lephonic cables or wires 
to insulators. (25 11/12.) 

27.641 YouNo. Electric fuses. (14/12 12.) 

28.267 Pocnon. Sparkine plugs. (31,12,12.) 

23,389 BaRonio & Woop. Apparatus for pertorating tap: for automatic taleeraph 
transmitters and the like. (Divided application on 29,416,12. Dec. 20.) 


APPLICATIONS FOR PATENTS 
Note.—The undermentioned Applications (except those marked t) are not open fo 
public inspection until after acceptance of Complete Specifications. Those marked ^ are 
open to inspection 12 months after the date attached to them. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 
January 2, 1914. 


124 B.1.-H. Co. & Pottock. Dynamo-electric machines. 

125 B.T.-H. Co. (G.E. Co., U.S.) Lighting fixtures. f l 

133 Esteve. Electric lamps fed by induction apparatus driven by irregular actuating 
means. (4,;1;13, France.)* 

134 KravsHAar. Electric safety lamp for mines. (7,1,13, Germany.)® 

136 Quain. Electric heaters. 


January 3, 1914. 
155 HvouEgs. Holders for electric incandesc2nt lamps and the like. 
173 & 174 Mason. Machines for generating electrical energy.* 
183 BRADWELL & BRADWELL. Dynamo-electric machines. Mr 
188 SUMNER-SMITH, BARFIELD & CoLsoN. Apparatus for heating rooms and buildings 
by electricity. 
194 WirsoN. Detectors for radiotelegraphy or telephony. . 
196 BoiRAULT. Electrical coupling devices for railway and other vehicles. 
application on 21.480/13. 23 8.)* . ; 
208 GvARMATI, Laky & Laszlo. Life-saving device particularly applicable to electric 
tramways and the lixe. 


(Divided 


January 5, 1914. 


Electric furnaces. (4/1/13, Sweden.)® 

231 HUNTINGDON. Suspenders for elzctric cab es and the like. " 

252 Arco & MEISSNER. Relay arrangements for wireless telegraphy and telephony. 

253 LANE. Dynamo-zlectric machines. fis 

284 Marks. (Siemens & Halske Akt.-Ges., Germany.) Anode of hard lead for elec 
trolytical purposes. * "m 

285 AKT.-GEs. Brown, BovERI ET Cie. Electrodes for metal-vapour rectifiers or 
like. (Addition to 186 14. 10;7,13. Germany.) * ' 

295 Moreau. Means for signalling on and controlling trains independent of driver. t 

299 SIEMENS-SCHUCKERTWERKE G.M.B.H. evices for breaking alternating-curren 
commutator motors. (4/1/13, Germany.)* 

310 GRAHAM. Telephone systems. *® 

311 GkAHAM & Rickets. Telephone systems.* 

313 Wape. (Charles Kaisser, Belgium.) Commutator switches. ® 


January 6, 1914. 


318 Dent. Wat:r-motor mounted upon or between a floating deck or decks, fo 
purpose of driving an el:ctrical generator. 

340 Hart. Switches.” 

341 WARNHCLZ, SPENCER & WicMocRE. Reversible electric motors.* 

357 FREIBERG & PrizscHE. Sparking plugs. (8,9,13, Germany.)* 

364 CowrER-CoLES. Electro-deposition ot alloys. 

373 Hentzer. Electric apparatus for heating hquid.® 


226 RENNERFELT. 


r the 


LI 
WE ARZ 


L-b 


CONTENTS. 
Tug ELEcTRIC VEHICLE ...... 827 Pyrene Fire Extinguisher. 
Business Notices............ 828 Illustrated .............. 178 
Bankruptcies, Liquidations, &c. 828 A New Lamp Packing ...... 179 


Electricity Supply .......... 828 
Power & Heating Notes .... 829 
Traction Notes .......... 
bal ial & 2 dne pos 829 


Bop Notes siis BD Eleetrie Vehicle Prag 
Miscellaneous Notes ........ 830 - Supplement. 
Tenders Invited . (E E E E E a E 08 831 The Outlook (EK E E S EE r E E E E E E E E 1 
Tenders Received & Accepted 833 The Case for the Electric 
Companies Meetings & Reporte 834 Vehicle ................-. 2 
Electric Vehicle Progress in 
The Round Table............ 173 the United States. By W, D. 
The “ Point Fives".......... 173 | Kennedy ..............-. 4 
Pedestal Pattern Instruments. The Boston Electric Garage 
Illustrated .............. 171 Dy C. F. Smith.. 4 
A New Soldering Flux...... 174 Types of Electric Vehicles.. 5 
Explosion-proof Gate End lpswich and tbe E Jectric 
Switch. lllustrated ...... 174 = Vehicle. Illust:ated...... 6 
Step - by - Step Slow - speed 3-Wheel Electric for the City 
Worm Geared Starters. Illus.176 ^. of London Co. Illustrated 6 


Mazda Half- Watt Installa- 


THE ELECTRICIAN, FEBRUARY 20, 1914. i 


New Ediswan Electric Iron. 
Illustrated 
Half.Watt Osrams at Harrods. 
Illustrated 


@eeeeeeee enn so * @ 


Lloyd Electric Lorry for Bootle. 


tions. Illustrated ........ 176 Illustrated ............ 8 
Compression Chamber Multi- Electric Vehicles on the Con- 
gap Lightning Arresters. tibentos ss ee vete a aa 
Illustrated .............- 177 — 
À Well-lighted Drawing Office. City Notes ......eee eoe e ess 856 
Illustrated .............. 178 


Companies' ore List ...... 857 


THE ELECTRIC VEHICLE. 


The electric vehicle movement in this country is now 
likely to take definite shape. Since the formation of the 
Electric Vehicle Committee it is evident that the spirit 
of co-operation will crystallize the interests which are 
chiefly concerned with this development. The heads of 
the electricity supply undertakings, the battery makers, 
the manufacturers of electric vehicles have met at one 
table and have agreed that they are mutually dependent, 
and that by concerted action they can build up a large 
business in electric vehicles in the United Kingdom. The 
recent improvement in the efficiency of the metal filament 
lamp has clearly demonstrated to the electricity supply 
concerns that they must seek other means than a mere 
lighting load to ensure a steady and regular demand on their 
plant and mains. To a great extent the growth of indus- 
trial electric power installations has assisted towards this 
desirable end, but it does not go far enough. There is still 
that deep valley in the load curve represented by the “ dull 
dead hours ” between midnight and dawn. 

Whether or no the development of the electric vehicle in 
the U.S.A. is due to lack of enterprise on the part of the 
petrol vehicle makers, or is the outcome of an effervescence 
peculiar to the American temperament, we do not know or 
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caic. We are satisfied in our minds that there is a good 
field for the “ straight electric” in this country, and we 
shall, from now onward, make it our business to record, at 
regular monthly intervals, the progress made by the various 
interests concerned. Needless to say, we seek the co- 
operation of the station engineer, the battery maker and 
the electric vehicle manufacturer in this matter. - | 

In the preliminary stages the commercial vehicle must be 
vigorously '' pushed." There are numerous indications 
that the petrol vehicle does not satisfy the requirements of 
the commercial man and trader, who wants reliability ànd 
constant service rather than speed in the matter of his 
particular class of transport. While it is true that the 
initial cost of petrol commercial vehicles is low compared 
with the cheapest of the electrics, the outlay on the latter 
can be considered as a much better investment than that 
upon the former. With the increase in the number of 
electric vehicles this statement will pass into the region 
of demonstrated fact, and carry greater conviction than it 
is possible for it to do at present. This matter of the com- 
mercial and industrial electric must be kept well to the front 
by all the parties concerned. Any work in the direction 
of the pleasure vehicle should at the moment be in the 
nature of a side line. Until charging rates, charging plugs 
and a few other important details are settled and stan- 
dardised the “touring electric" cannot be taken seriously, 
An electric battery passenger car can, of course, act as a 
good advertisement for the movement, and here we feel 
that the station engineers ought to wake up and put at least 
one car into service in their supply areas. The example set 
by the municipalities of Glasgow, Blackburn, Bootle and 
Ilford, and that of the Citv of London Electric Lighiing Co., 
needs to be actively followed up in all parts of the country, 
The initial outlay is not heavy, and such a car can be used 
regularly without fear of some parsimonious committeeman 
criticising it as an expensive luxury. Of course, the field 
in which the battery vehicle makers are hoping to obtain 
important business is that of the street cleaning and: dust 
removal departments of the municipalities up and down 
the country. Tvpes of vehicles which are doing splendid 
service abroad are available, in many cases on conie 
paratively short deliveries. The application of the battery 
vehicle in this field can, therefore, be regarded as perfectly 
practicable, and not in the nature of an experiment. These 
and other matters are very much to the front just now. We 
hope that the work which the Electric Vehicle Committee 
is doing will bear good and immediate fruit. 
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BUSINESS NOTICES. 


F In reference to the notice of the retirement of Mr. B. M. Jenkin 
from the firm of Messrs. Kennedy & Jenkin. which appeared in our 
issue for Jan. 30th (p. 678), the title of the firm has been altered from 
Kennedy & Jenkin to Kennedy & Donkin. 

The telegraphic address of Messrs. Boou & Wraith has been changed 
to '* Boonawrait Sowest London." 

Messrs. Nathan & Allen, Queen Anne's-chambers, Westminster, 
London, S.W., have been appointed London agents for Mr. Geo. 
Ellison, of Birmingham. 

. Mr. S. M. Hills, A.M.I.E.E., asks us to notify that he has resigned 
his position as a representative for Messrs, Ferranti Ltd., to take up 
an appointment as assistant sales manager in London to the Record 
Electrical Co. (Ltd.), Caxton House, Westminster, S.W. 

Fredk. Thompson and Hans Ochsenbein (trading as Thompson & 
Co.), electrical and mechanical engineers, 15 and 16, Garlick-hill, 
London, E.C., have dissolved partnership. Debts by Mr. Ochsenbein. 

Mr. T. Roland Wollaston has resigned the position he has held 
during the last seven years as North-Western representative of the 
Power-Gas Corporation, of Stockton-on-Tees, and he will contine 
himself to his practice as consulting at 26, Corporation-street, Man- 
chester. 


Patent Development.— The owners of British patent No. 4,980 /1910 
relating to * A method of and apparatus for splitting mica,” desire to 
enter into negotiations for the practical working of the invention. 
Applications to Messrs. Dicker, Pollak & Derriman, patent agents. 
Halton House, 20-23, Holborn, London, E.C. 

"The proprietors of letters patents Nos. 15.952 and 25.095/1904, 
21.534/1905, 7,338 and 8.195/1909, 9.964 and 11.837/1910. and 
5.545/1912, relating to '* Electric accumulators with alkaline elec- 
trolyte," desire to dispose of the patents or to grant licences. In- 
quiries to Svenska Ackumulator Aktiebolaget Jungner. Stockholm, 
Sweden. 

Patent Amendment.— The Fyrene Mfg. Co., 410, Hast 32nd 
street, New York City, seek leave to amend the specification of patent 
No. 12,233/1910, granted to Edward Maurice Davidson for " Im- 
provements in or relating to compounds for and processes of extin- 
guishing fires.” Particulars of the proposed amendment are set out 
in the "Illustrated Official Journal (Patents) " of Feb. 18, and 
notices of opposition (on patents form No. 18) must be given within 
one calendar month from that date. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

An application for the discharge of Frank West Suter, engineer 
and company director, 67, St. John’s Park, Upper Holloway, London, 
N., will be heard at Bankruptey-buildings, London, W.C., on March 
10. 

A first dividend of 3s. will be payable on Feb. 23 at 191, Corpora- 
tion-street, Birmingham, to creditors of J. G. Maxwell Hilton, elec- 
trical engineer, 103, Exchange-street, Bolton, and his discharge has 
been granted subject to his consent to judgment for £150. 

The Kent Electric Power Synd. (Ltd.) is being wound up volun- 
farilv, and Mr. E. A. Walker, 24, Railway-street, Chatham, has been 
appointed liquidator. 
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EXTENSIONS. 
Bampton.. Messrs. Brooking & Co., laeten are erecting an elec- 
tricity station in this district, 


ETAT 
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Basingstoke. —The L.G. Board have sanctioned a loan for the 
erection of electricity supply works. 


` Burton-on-Trent.—Last week the Council decided. owing to the 

increasing demand for electric current, to authorise the electrical 
engineer (Mr. T. Hall) to proceed with the erection of a dupheste 
turbine alternator, at an estimated cost of £6,000, 


Dartford.—4 L.G. Board inquiry was recently held into the 
application of the Council to borrow £11,000 to enable them to give 
a supply of electricity in bulk to the West Kent Electric Co. 

The clerk of the Council (Mr. W. Kay) said that at present they were 
eenerating current on the d.c. SV steam, but it was proposed to put down 


high-tension plant to give a supply of current in bulk to the West Rent 
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Co. The Council were authorised by sec. 40 of the Dartford Improvement 
Act, 1902, to enter into agreements for supplying electrical energy in 
bulk tostatutory undertakers in any districts joining the boundary. Th» 
agreement would be for aterm of seven years. The company would take 
350 kw. at £4. 5s. per ennum, and 1,000,000 units per annum at 0-3d. per 
unit. Although the plant was primarily required for supply to West 
Kent, it would enable the Council to supply factories in their own district 
and any further works that might be erected. Assuming at the end of 
five years they ceased to supply Crayford in consequence of the company 
bringing their own cables from Woolwich, they would be in a position to 
reverse the bargain bv taking a supply from the company.  'l'hat would 
place the Council in such a position that it would not be called upon to 
provide further capital for future extensions. Assuming there was no 
company other than Vickers (Ltd.), the receipts from that firm would be 
£2,675 per annum for the five years. The expenditure to mect that would 
bc: Loan charges, £800 a year; coal, £1,200 per year; wages and main- 
tenance, £350; wayleaves, £5; total, £2,355, leaving a profit of £320 
per annum. There was also every probability of supplying another 
factory at Cravford, from which the receipts would be £1,135 per annum. 
The additional cost of coal would be £520, leaving a profit of £615, or a 
total profit on the two of £935. The total capital sanctioned to March 3l 
last was £53,353, and the total capital expenditure was £46,730 

The engineer (Mr. J. D. PEMBER) supplied technical details of the pro- 
posed extensions, and said that with their present low-tension system 
thev were in a hopelessly isolated position, but with the high tension they 
could join up with adjacent districts. 

The inspector (Mr. H. Ross HoorER) said the present application, so 
far as £11,000 was concerned, would not seem sufficient to guarantee 
their being in a position to give a bulk supply and have the necessary 
spare plant zveilable for meeting breakdowns. lf penalties were exacted 
there might not be much profit at the end of the financial year. 

Mr. PEXBER said tenders had been provisionally accepted for water- 
tube boilers, economiser, pipe work, &c. (£4,845) and for rotary plant and 
switchboard (£4,521). 

The West Kent Co.'s representative said they had had inquiries for a 
supply of electricity from a calico-printing works and an engineering 
works at Slades Green. They would probably require 400,000 units. 

After hearing evidence, Mr. Kay replied to certain objections raised, 
and said he thought the undertaking had a bright future, and if the loan 
were granted it would place them on their feet. None-of the loan woul! 
be used for replacing obsolete machinery. 

Halifax.—A new 3.500 kw. turbo-alternator was started last week. 

Hove.-—The Council have accepted the offer of Liverpool Corpora- 
tion to advance £180,000 at 4 per cent. per annum for com pleting the 
purchase of the electricity works. 

Warrington.— An inquiry was held here last week into the applica- 
tion of the Corporation for permission to borrow £14,551 forextensions 
of the electricity generating plant and works. 

The deputy town clerk (Mr. A. T. Hallaway), who appeared in support 
cf the application, said the capacity of the present plant was 3,150 kw. 
and the maximum demand was 2,409 kw. Since December they had 
contracted for further connections amounting to 422 kw., which brought 
them to their maximum capacity. The present application would in- 
erease the capacity by 1,000 kw. The profit on the undertaking since 1t 
was established was £19,406, of which £9,358 had been placed to reserve. 

The Inspector said such a happy result had been achieved by keepmg 
down the capital charges, 

West Hartlepool. The Corporation recently applied for sanction 
to loans of £2.000 for excess expenditure on the waste heat scheme, 
and of £23.000 for additional feeder cables to serve the Lynn- 
street, Church.street, Stockton-road. Foggy Furze and Wooler-road 
districts. i 

Woolwich.-—Application is to be made to the L.C.C. for sanction 
to horrow £1.200 for mains. £880 for services, £740 for meters. £2.940 
for hire-purchase, and £1.520 for hire rentals, within 10 years. 


GENERAL. 

Ayr.— Mr. John F. €. Snell is preparing a report on the present 
position of the electricity supply undertaking for the. Lighting Com- 
mittee. 

Carlisle. -The proposal to give a supply of electricity at Scotby 
met with considerable opposition at the last meeting of the Council. 

Mr. Buck, chairman of the Gas Committee, led the opposition, which 
was ultimately defeated by 14 votes to 11. 

Cranbrook.— At a recent public meeting a representative of 
Messrs. Saunders & Saunders submitted particulars of an electricity 
supply scheme. and a resolution in favour of the scheme was carri 
by 76 votes to 9. 

Croydon.—The price of current supphed to the tramways depart- 
ment isto be fixed ot fd. per unit for all current used beyond 2,000,000 
units in any one vear. 

Electric light is to be 1stalled in the several depots of the Highways 
depertment in lieu of gas, at a cost of £240. 

Barnes.— The following charges are to be made for the supply of 
electric current to the cottages now being erected in the Malthouse 
area, 

4d. per week for two 20 watt lamps, (xl. for three 30-watt lamps. and 
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8d. per week for four 30-watt lamps, the charges to include the supply of 
lam ps in the first instance ; all lamps being renewed by the tenants. 
Having considered nine tenders for wiring the cottages (from £54 to 
£26. 6s. 6d.), the Council decided to have the work carried out by the 
electricity department. 
| Bo'ness.— The Council have decided not to take advantage of the 
option to take over the electricity works. which are at present being 
maintained by the National Electric Construction Co. The question 
of purchase is to be deferred for four vears. 


Douglas (Isle of Man). -At the meeting of the Council lait week 
the report. of the Electrical Committee was adopted. 

The committee reported that it was of opinion that it would be advan- 
tageous to provide the necessary posts and fixings for the decorative 
lighting of the town, and recommended that the committee be authorised 
to go into details for a scheme. 

Dudley.—4At the meeting of the Council last week it was announced 
that the arrangement for the transfer of the Corporation's electricity 
works to the Shropshire, Worcestershire & Staffordshire Electrie 
l'ower Co. had been completed. 

The purchase moncy is (a) £63,000, being the amount of the loans still 
outstanding, the instalments with interest to be paid as they become due ; 
£10,500, of which £3,500 has been paid down, and £7,000 will follow in 17 
annual instalments ; and (b) £3,334 on account of recent capital expendi- 
ture. 


Ipswich. —An inquiry was held last week into the application of 
the Corporation for sanction to borrow £37.500 for the electricity 
undertaking. 

The Town Clerk (Mr. Witt Bantort) said there was no oppesition to 
the application, and the feeling was that the Council was not going fast 
enough. Complaint had been made by representatives of the eastern 
part of the town, and it had been agreed that every part of the town 
should have the bencfit of electric supply. 

The Inspector (Mr. H. Ross Hooper) proceeded to analyse the appli- 
cations in detail. These were divided into the following : Mains £21,000, 
services £3,000, motor rental, wiring, &e., £4,000, works already carried 
out prior to obtaining sanctions for borrowing £1,700, plant £6,150, and 
land and buildings for sub-stations £1.200, tota] £37,050. He said there 
was a large amount of money being applied for in connection with motors. 
Would it not be better to pav for them outright ? 

The engineer and manager (Mr. F. AvToN) said they could not go 
ahead on those lines. Many other authorities would be only too glad to 
have those borrowing powers, and there were considerable advantages 
in having them. 

The Inspector: With little motors, but with big ones there is ob- 
viously an advantaye in letting the consumer purchase his motor. 

It appeared that £2,500 per annum had been expended during the past 
three years, but it was now proposed to expend an average of £7.000 a 
year, The undertaking was going ahead very rapidly, and they had 
doubled their area, The Duke-street station would be useful for the 
Orwell works, which was now fitted up with d.c. plant, and in the near 
future there would be some large extension work coming on for the Dock 
Commissioners, who would be using all sorts of electrical devices. In 
connection with the new station at Derby-road, the Inspector pointed 
out that it would be as well to amend the plans of the building in order 
to make it ^ riot proof," and he also advised against putting up cast-iron 
kiosks at the corner of roads, as they were liable to be overturned. 

Keith.—The Council have appointed a committee to report upon 
the question of electricity supply. 

Knaresborough.—A committee of five members has been appointed 
by the Council to report upon a proposal to utilise the water power of 
the Nidd in generating electricity. 

Mr. Geo. Wilkinson, of Harrogate, has estimated the cost of the plant 
which would include two 60 n.r. water turbines and [alternators) at 
3,180, but a reserve gas or steam-driven plant would be becessary. 

. Limerick.—The L.G. Board have declined to sanction the Corpora- 
tion’s application for a loan of £1,576 to enable the Council to meet a 
deficit on the working of the electricity undertaking. 

Lowestoft.—The L.G. Board have agreed to sanction a loan of 
£950 for electricity meters, repayable in five years. 

Prestwick.— The Council have approved the draft provisional order 
of Ayr Corporation for supplying electricity in this district. 

Reading.—The Corporation have decided to oppose the application 
of the Reading Electric Supply Co. for a provisional order to enable 
them to:supply electricity in bulk to the York Town & Blackwater 
Gas Co., on tbe ground that the granting of the order would pre- 
judice the Corporation's present powers of purchasing the company's 
undertaking. | 

Stirling.—Some time ago the Council were approached by Mr. 
Geo. Balfour in regard to proposals for the electrification of Stirling 
and Bridge of Allan tramways and for the purchase of the burgh 
electricity undertaking. 

The Council instructed Mr. James Robertson, burgh electrical engineer 
of Greenock, and Mr. P. Fisher, general manager and cngineer of Dundee 
Corporation Tramways, to prepare a report on Mr. Balfour's proposals, 
and this report has now been submitted to the Council, Messrs. Robert- 
80n and Fisher state that they saw no reason why the Council, which had 


the largest interest in such a scheme, should not lay down and operate 
the tramwaya quite as successfully as a private company could do. The 
Council have now asked Messrs. Fisher and Robertson to supplement 
the report by a further statement on certain aspects of the question, and 
it was decided to recommit the whole matter to the Tramways Committee, 
with instructions to submit recommendations to the Council upon tho 
completed report. 

Swansea.—The Tramways and Electric Lighting Committee are 
to he asked to allocate £700 out of the profits of the electricity under- 
taking towards relief of rates for the vear ending March 31. 1915. 

Truro.- Negotiations are proceeding between the Corporation and 
the Comwall Electric Power Co. for a supply to the Corporation of 
electricity in bulk for 21 or 42 years. The Council's consulting 
engineer is Dr. J. A. Purves. 


Whitworth.—In connection with the Council's application for 
sanction to a loan for electricity supply, the L.G. Board have inti- 
mateh that they feel a difficulty in sanctioning any loan in respect 
of the scheme owing to the proposed agreement with Rochdale Cor- 
poration for a supply of electricity for a period of five years. 

The Board stated that, in view of the fact that much of the work would 
be unsuitable if at the expiration of the agreement the Council found it 
necessary to erect. their own generating station, they have directed 
the Council to negotiate further with Rochdale with a view to securing 
a supply for a period not less than 15 years, with proper provision 
for notice on either side as to the determination or continuance of 
the supply at the end of that period. As regard the details of the scheme 
the Board were advised that the site of the meter house was unsuitable, 
and they also considered that a provisional agreement should be made 
for the purchase of the site for the sub-station, 


POWER AND HEATING NOTES. : 


Electric Power in Doeks.— l'he Port Talbot Railwav & Dock Co. 
are providing additional coal tipping and wharfage facilities, &c., and. 
owing to the amount of electric power required for belt conveyors, 
for additional lighting. &c.. an up-to-date electric power station is 
being erected at Copper Works Junction. 

Electrical Exhibition.— An electrical exhibition is being held this 
week (from Tuesday to Saturday inclusive) at Reigate. The exhibi- 
tion has been organised by the electricity department. Daily demon- 
strations of electric cooking have been arranged for. 

Electricity in Collieries.—1n the report of D. Davis & Sons (Ltd.). 
for the year 1913, it is stated that nine-tenths of the shares of John 
Lancaster & Co. (Ltd.) had passed into the possession of the company. 
In connection with the collieries of John Lancaster & Co. an electri- 
fication scheme had been adopted and was being precceded with as 
expeditiously as possible. 

Electricity in Ironworks.—The Whitehaven Hematite Iron & Steel 
Co. are putting down at their Cleator Moor lron Works electric plant 
of 1.000 kw. capacity. Blast furnace gases will be utilised and cur- 
rent will be supplied to the mines in the Cumberland iron ore field, 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Hull.—An extension of the Hessle-road route was opened on 
Monday, when the experiment with $d. stages was put into operation. 


Lanarkshire.—The tramway route from Uddingston to Bellshill 
Cross of the Lanarkshire Tramways Co.'s system was opened for 
traffic on Friday. 

Light Railways.—The Board of Trade has confirmed the Merthyr 
Tydfil Light Railway (Amendment) Order, 1914, and the County 
of Hertford Light Railways (Watford and Bushey Abandonment) 
Order, 1914. 


London County Council.—On Tuesday it was agreed that the appli- 
cation of the labourers. rammermen, platelayers,. point fitters and 
sandmen employed in the permanent-way section in the tramways 
department for alterations in their conditions of labour be referred 
to the permanent-way and building conciliation board. 


TELEGRAPH AND TELEPHONE NOTES. 


Guernsey States Telephone Department.—The accounts for 1913 
show an increased net profit for the year compared with 1912, the 
figures being £768. 8s. 3d. against £607. 10s. 4d. The total amount. 
spent on construction account to Dee. 31. 1013. was £45.282. 17s. 8d. 
Working expenses show only a small increase of £57 over 1912 
(£1.975. 8s. ld. against £1,895. lls. 8d.). Revenue receipts were 
£6.919. Os, 3d.. against £6.655. 4s. lld. the previous vear. Sub. 
scribers lines have increased to 1,725. an addition of 72 for the 12 
months. the largest increase in any 12 months since 1909, 


Municipal Telephony.—A L.G. Board inquiry will be held on 
Tuesday next into the application of the Corporation for sanction 
to borrow £192,423 for the purchase from the Postmaster-General 
the National Telephone Company's plant in the Hull area, 
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Radio-Telegraph Notes. —Onoe of the latest developments of radio- 
telegraph equipments at sea is the equipment of one of the Allan 
liners (the '* Alsatian ") with a motor-driven lifeboat with wireless 
equipment expressly designed for the heaviest work to he encoun- 
. teredinaseaway. The radio apparatus has a range of 109 miles.. 

The new radio station near St. Just-in-Penwith, belonging to the 
Post, Office, was badly damaged by fire on Sunday. and the appa- 
| ratus temporarily put out of gear. 

- A school of radiotelegraphy has keen opened in Aberdeen under 
the charge of Mr. J. Kingsley Bell. nephew of the late chief engineer 
of the North British Railway, and Mr. W. Manley, who has been for 
54 years instructor in wireless telegraphy in the British Nav SS 

It is announced in the'daily Press that satisfactory communication 
has been effected between the Long Island (U.S.A.) station and the 
Telefunken station at Nauen, and that a commercial service is to be 
established between these stations. 

The International Convention on the Safety of Life at Sea has been 
issued, and under its provisions (subject to certain exemptions) all 
seagoing vessels, whether steamships or sailing ships, and whether 
passenger carriers or otherwise, having on board 50 or more persons, 
are required to be fitted with a radiotelegra phic equipment adequate 
to meet the varying conditions set out in the Convention, and also 
to satisfy the condition that they may be required by the Govern- 
ments to which they belong to maintain a continuous watch by one 
or more operators holding certificates in the terms of Art. 10 of the 
Service Regulations of the International Radiotelegraph Convention, 
London, 1912, together, where necessary, with one or two certificated 
watchers. Tac regulation affecting this subject provides that if an 
efficient automatic calling apparatus is invented, continuous watch 
may Le mainteined by this means by agreement between the Govern- 
ments. It is recommended by the Conference recently held in 
London that every ship of large size should be provided with search- 
lights for use in rescue work and on other urgent occasions, 


FTIIT TRITT R 
EMPIRE NOTES. 
AHI TU UU 


Australasia.—The ‘‘ Australian Mining Standard ”’ says the coni- 
missioners appointed to investigate the proposal of the Katoomba 
(New South Wales) Council to obtain permission to borrow £28,000 
for the purchase of the works of the Katoomba and Leura Gas Co., 
have prepared their report, but they do not recommend the exercise 
of the right of purchase, as the Council would be faced with the im- 
mediate necessity of finding £13,000 forextending the plant and mains. 
The works cou'd not be made self-supporting for at least four years. 

The Council is obtaining an estimate of the cost of installing an electric 
supply, and in the opinion of the commissioners it is not likely to approach 
half the cost of purchasing the gas works. "The commissioners believe 
that there is room for both gas and electricity, and think that the resi- 
dents would be best served: by having e choice of either. Should the 
Council purchase the gas works it would not be in a position to also erect 
electricity works for some years. 

The Fremantle (W. Australia) Tramw avs Board some months ago 
called for tenders for locallv-made cars, No tenders. were forthcoming, 
but finally Messrs, Bolton & Sons, local coach builders, agreed to under 
take the building of two cars, one of which has been recently completed, 
and a satisfactory trial run took place just before Christmas. The new 
car cost £1,010, while the imported cars cost £1,000 ; the local car is 
stated to be larger, and its improved value represented. £130. 

The annual report of Launceston (Tasmania) municipal electricity 
undertaking for the vearto July 31 1913, shows totalcapitalex pe nditure 
£187,416 (increase £3,874). re duced to £164,440 by transfers from reserve 
to capital eceount, Revenue was £21,665 (com pared with £20,076 in 
previous year) end net profit £5,676 (£4,087), 

The proposed loans for electricity end water supply schemes at Whan- 
garei (New Zealand) and for electricity supply end tramways et Napier 
(New Zealand) have been sanctioned by the ratepavers. 

Preliminary work in the setting out of the site for the power house for 
the electrification of the Newcastle tramway system is being carried out. 
Additional Jines will be laid down as soon as the power house is ready. 
The rolling stock will have to be replaced bv new cars, and a much larger 
number will be required than those at present in use. 

Customs Decisions.—^According to a recent decision street railway 
. ear bodies without wheels or axles or without motors are subject to 
import duty of 30 per cent. ad val. under the general tariff. and 20 
per cent. under the British preferential tariff upon importation into 
Canada. 

A recently issued supplement to the Australian Commonwealth Cus- 
toms ‘Tariff Guide states that the im port duty on rail-fess electric trolley 
buses and parts thereof and ball-bearing hub; to fit spe ciel shaped exles 
of vehicles (imported separately) is 40 per cont. under the generel end 
35 per cent, under the United Kingdom preferential tzritf. 
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India.—'' Indian Industries and Power " says, in regard to the 
Dehra Dun electric supply scheme, Messrs. Balmer, Law rie & Co, 
have been instructed to carry out the work. 

Three- phase curr nt will be transmitted from Mussoorie power house 
to Dehra Dun (about 7 miles) at 6,300 volts. There will be four sub. 
stations in Dehra Dun, each equipped with two 30 kw. star connected 
transformers; the voltage will be 390 between the phases on the secon- 
. dary and 225 volts between any phase and the neutral The Lt. con- 
ductors will be of bare copper on overhead poles. The contract includes 
about 420 public lights, each consisting of two metal filament lamps, 
and controlled by automatic time switches. Messrs. Balmer, Lawiie & 
Co. have also received an order for the lighting of the Vicere ‘gel Lodge 
and staff quarters, Dehra Dun, for which a separate sub.station will be 
provided. 

Considerable progress wes mede during the past year with the Tata 
hvdro-electrie scheme for supply power to Bombay factories, Th 
Lonavle lake is full, and impounding practically 360 million cubic ft. 
of water, and the Walwhan dam is up to one-third its final height and full 
of water to that level, equal to nearly 650 million cubic ft. Two-thirds 
of the total length of underground cables have been laid, and it is ex- 
pected that the generation and supply of energy will co:nmence in about 
two months. The excavation of the pipe line way is neering completion 
Good progress has also been made with the power station. The trans. 
mission line towers are all erected. 


MISCELLANEOUS NOTES. 


Dinner.— The India Rubber, Gutta Percha & Telegraph Works Co. 
(the Silvertown Company) held their 31st annual dinner and social 
evening on Saturday last at the Liverpool-street Hotel. A record 
number of 152 was present and spent a most enjoyable evening. Mr. 
A. P. Crouch (secretary) was in the chair and Mr. F. C. Crawford 
(submarine department) in the vice-chair. 

The toast, " Success to the Company, its Agents and the Annual 
Dinner " wes proposed by Mr. Crouch in an interesting speech, and re- 
sponded to. on behalf of the company's agents, by Mr. W. J. Head, of the 
Newcastle branch. 

Mr. S. A. RUSSELL (works manager) proposed the Chairman, and Mr. 
C. H. Hills (general stores department) the Vice-Cheirman. 

The musical programme was in the eble hands of Mr. T. W. Reeds, end 
the committee (Messrs. W. Best (chairmen), W. Blair, A. Cheethem, 
C. H. Hills, T. Lockwood, F. Matthews and T. W. Reeds) ere to be con- 
eratulated on the success of their efforts. 

Imports.—The following are official values of electrical machinery 
material and apparatus imported into this country (a) during Janu- 
ary, 1914, with the increases or decreases compared with January, 
1913 :— 

Electrical machinery £119,734 (increase £3,959); telegraph and tele- 
phone cables other than submarine £3,422 (decrease £3,838) ; telegraph 
end telephone apparatus £26,034 (increase £6,494) ; other electrical wires 
end cables, rubber insulated £24,510 (increase £10,029); with other in- 
sulations £10,742 (increase £6,549) > carbons £13,909 (increase £1,135); 
glow lamps £12,602 (decrease £7,699); arc lamps and electric search- 
lights £230 (increase £91); pu of erc lamps and se archlights (other 
than earbons) £8.548 (decrease £1,974); primary and secondary batteries 
£8,560 (increase £3,213). Total of clectrieal goods end apparatus, other 
than machinery and uninsule ited wire, £138,511 (increase £136,192). 

Exports.—The exports of clectrical machinery, material, &c., (a) 
during January, 1914, and the increases and decreases compared 
with January, 1913, are as follows :— 

Electrical machinery £281,737 (inerezse £68,308) ;. telegraph and tcle- 
phone cables, submarine £25,226 (decrease £22,888); other than sub- 
marine £4,583 (decrease £12,423): te legraph and telephone apparetus 
£21,483 (decrease £085) ; other electrical wires and cables, rubber m- 
sulated £32,078 (decrease £11,948); with other insulation £21,332 (de- 
crease £48,254); carbons £1.05] (increase 411); glow lamps £12,484 
(decrease 4917); are lamps end searchlivhts £376; parts of are lamps 
end scerchliphts (other than carbons) £2,317 (increase £474); primary 
end secondary batteries £14,995 (decrease £9,066). Total of electrical 
goods and apparatus, other then machinery and uninsulated wire, 
4253.721 (decrease £114,807). 

Inquest.—An inquest was held at Broompark, Durham, on the 
lith inst. on Joseph E. Blackburn, an engine fitter's assistant, who 
was accidentally killed at Littleburn € ‘olliery on the 4th inst. 

While at work in the mine his head came in contact with live electric 
wires, He was picked up unconscious and died soon afterwards Medical 
evidence was to the effect that death might be due to either shock, con- 
cussion of the brain or clectrocution, but: most probably elec 'trocution. 

‘The jury found that Blackburn had met his death through coming into 
contact with live electric wires. 


Shipping Engineering and Machinery Exhibition.— Admiral H. S.H. 
Prince Louis of Battenberg has b ds the invitation of the Com- 
mittee to open this Exhibition on Sept. 25th, 1914, at 3 o'clock. 


Unemployment Insurance.—The Umpire has decided that ccn 
tributions under Part 11. of the National lusurance Act are not 
payable in respect of workmen engaged in the manufacture of w ood 
caving and capping for electric wiring. 
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Railway Stores. 


El:etric Bellhanger’s Work. j 
The Commissioners of H.M. Works and Public Buildings are 
prepared to receive tenders for the execution of Electric Bell- 
hangers Work to the buildings in their charge iu the London 
district for three years from April 1, 1914. Schedules of prices, 
conditions of contract, &¢., may be obtained at H.M. Office of 
Works, &c., Storey's-gate. London, S.W., where tenders must 
be delivered before 11 a.m. March 12 to the Secretary. Further 
particulars are given in an advertisement. 


Distribution Cables. 

Barnes Urban District Council invite tenders for the supply 
of Distributor Cables. Specification and forms of tender from 
the engineer and manager, Mr. C. S. Davidson, and tenders must 
be delivered to the Clerk of the Council, Council Offices. Mort. 
lake, London, S.W., by Monday, March9. See also fan 
advertisement. 


Motor. 

The Electricity Supply Committee of the Corporation of the 
City of DuBLIN invite tenders for the supply, delivery and erec- 
tion of one 210 n.n.P. three-phase e.h.t. Motor for use in connec- 
tion with the motor generators at their Fleet-street station. 
Specification, forms of tender, &c., from the city electrical 
engineer, Mr. Mark Ruddle. "lenders, addressed to the Chair- 
man of the Electricity Supply Committee, Cork Hill, Dublin, 
must be delivered by noon, Monday, March 2. See also an 
advertisement. 


Telegraph and Telephone Material. 

Tenders are invited by the COMMONWEALTH OF AUSTRALiA for 
the supply and delivery of Telegraph and Telephone Material. 
Tender forms, specifications, &c., from the Commonwealth 
Offices, 72, Victoria-street, London, S.W. The places where 
goods are lo be delivered and the dates for receipt of tenders are given 
in an advertisement. - 


Turbo-Alternator, Condensing Plant, Boiler, &c. 

The Urban District Council of BEXLEY invite tenders from 
manufacturers for the supply and erection of a 500 kw. Turbo- 
Alternator with Exciter, Condensing Plant and Pipework, Water- 
Tube Boilers and Superheater with Mechanical Stoker. Condi- 
tions, specifications, &c., from the electrical engineer and tram- 
ways manager, Mr. H. P. Stokes, A. M.I. E. E., and tenders to 
the clerk, Mr. Thos. G. Baynes, Council Offices, Broadway, 

!^ Pexhill Heath, by noon of Feb. 25. 


Turbo-Alternator, Rotary Converter, Switchgear, &c. 
ROTHERHAM Corporation require tenders by noon March 12 

for a 2,000 kw. High-pressure Turbo-Alternator, Condensing 
Plant, Switchgear, &c.. a 1,000 kw. Rotary Converter, Trans- 
former and Switchgear, and a 20-ton Crane. Specifications 
frcm tke Porough Electrical Fngincer. 


Electric Conduit and Fittings. 
The Commissioners or H.M. Works, &c., invite tenders for 

the supply of Electrie Conduit and Fittings during three years 
from May 1,1914. Forms of tender, conditions of contract, &c., 
from the Storekeener, 12, Lambeth Palace-rd, London, S.E., and 
tenders must be delivered before 11 a.m. Feb. 27 to the Secretary, 
H.M. Office of Works, &c., Storey's Gate, London, S.W. 


0il Engines and Generators. 
AYLESBURY Urban District. Council invite tenders for the 
supply, delivery and erection of two 100 kw. Diesel Oil Engine 

d.c. Generating Sets. with Static Balancers, Battery Boosters 
and Accessories Specifications from the consulting engineers, 
Messrs. Kincaid, Waller, Manville & Dawson. St. Stephen's 
House, Victoria Embankment, Westminster, S.W. Tenders to 

the Clerk to the Council, Mr. Percy A. Wright, by noon March 7. 


Electrically-driven Pumps, &c. 
. BEpFoRD Corporation require tenders by 10 a.m. March 7 
for Electrically-driven Centrifugal Pumps (four s.p. 2.000 v. 
Motors coupled direct to four Centrifugal Pumps), with Starting 
Gear, Switchgear and Klectrical Connections. Specification, 
&c., from Messrs. Major Tulloch & Haworth, 28, Victoria-street, 
London, S.W., or from the Borough Electrical Engineer. 
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The GREAT CENTRAL RarLway Co. are prepared to receive 
tenders for the supply during the six months ending Oct. 31, 
1914, or during the 12 months ending April 30, 1915, of various 
Stores, and Materials, including Telegraph Materials, Electric 
Light Wires and Cables, Globes and Shades, Carbons, Casing, 
Accessories and Lamps ; Asbestos Packing, Sheets and Boiler 
Covering, Brass Sheets and Fittings, &c. Samples and patterns 
may be scen (between Feb. 23 and March 2) in the public hall 
of the Conservative Club, Gorton-lane, Gorten, Manchester, and 
specifications and forms of tender may be obtained from Mr. 
Walter Williams, stores superintendent, Gorton. "Tenders to the 
secretary (Mr. Oliver S. Holt), Marylebone Station, London, 
N.W., by 10 a.m. March 3. | 


Electrical and General Stores. 


ILForpD Urban District Council invite tenders for the supply of 
stores for their electricity works during the year ending March 
31, 1915, including Arc Lamp Carbons, Cables, Coal, house 
Service Fuse Boxes, Incandescent Lamps (Metal Filament), 
Joint Boxes, Main Switches and Meters. Specifications, &c., 
from the chief engineer, Mr. Arthur H. Shaw, M.L E.E., Elec- 
tricity Works, Ley-street, Ilford, and tenders to the Clerk of the 
Council, Mr. Adam Partington, Town Hall, Ilford, by noon 
Tuesday, Feb. 24. 

Bxi.FAsT Tramways and Electricitv Committee invite tenders 
for 12 months’ supply (commencing April 1, 1914) of various 
Materials, including Lubrication and Gauge Glasses, Oils, Tools, 
Incandescent Lamps, Asbestos Goods, Solder, Trolley Wire and 
Overhead Line Material, Galvanised Wires, v. b. Insulated Cable, 
Refined Trinidad Bitumen, Bitite Strip Prepared Tape amd 
Rubber Tape fcr Joints, Joint Boxes Compound, Fuse Wires, 
Conduits, Pipes, Lighting, Feeder and Section Pillars, Are Lamp 
Carbons. Meters, m.d. Indicators, Automatic Time-switches, 
House Service Cutouts, &c. Forms of tender, &c., from the 
city electrical engineer, Mr. T. W. Bloxam, and tenders must 
be lodged with the town clerk, Mr. R. Meyer, City Hall, Belfast, 
by 10 a.m. Feb. 23. 

HonNsEY Council require tenders by 4 p.m. Feb. 23 for 
Meters, Cables, Cable Stores, &c. Forms of tender from the 
Borough Electrical Engineer. 

The Managers of Poer AR and SrEPNEY Sick Asylum District 
require tenders hy 10 a.m., March 5, for 12 months’ Electrical 
supplies, Ironmongery, &c. Forms of tender, &c., from the 
Clerk, Devon's-road, Bow, London, E. 

WaLTHAMSTOW Council require tenders by 5 p.m. Feb. 25 
for 12 months' supply of Cables, Jointing Material, Electrical 
Fittings, Carbons. Meters, Lamps, Castings, Car Accessories, 
Paints, &c., for the electricity and tramways departments, 
Particulars from the Electrical and Tramways Engineer. 

SALFORD Corporation require tenders by March 4 for Stores, 
&c., for their electricity department, including Cables and 
Accessories, Bitumen, Conduits, Meters, Transformers, Carbon 
and Metal Filament Lamps. Carbons, Motors and Starters, &c. 
Specifications from the Engineer, Electricity Works, Pendleton. 

Tenders are required by first post March 11 for one year's 
supply of Electrical Goods to the Cheshire County Asylum, 
Parkside, MACCLESFIELD. Particulars from the Clerk. 

NEWPORT (Mon.) Guardians require tenders by March 3 for 
supply of Electric Light Fittings, Engineers’ Stores, &c. 
Forms of tender from the Clerk, Queen’s-hill, Newport, Mon. 

SWINDON Corporation require tenders by noon March 7 for 
12 months’ supply of General Stores for the electricity and tram- 
ways departments. Forms of tender from Mr. T. Medcalf, 
Electricity Works, Swindon. 

Bedwas Navigation Colliery (Ltd.), BEpwas (Mon.), require 
tenders by March 5 for 12 months’ supply of Electrical Goods, 
Castings, Ironmongery, &c. Forms of tender from the Secretary. 

GILLINGHAM (Kent) Council require tenders by noon Mareh 6 
for one year's supply of Meters, Cables, Lamps, Mains, Iron- 
work. Oils, &c. Forms from Mr. A. D, Chalmers, Gillinghan:- 
road, Gillingham. 

HESTON AND ISLEWORTH Council require tenders by March 7 
for Cables, Troughing, Meters, &c., for one year. Forms of 
tender from the Engineer, Electricity Works, Hounslow. 
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Electrical and General Stores. Cooling Towers, &c. 


Borrow Electricity Committee want tenders by noon Feb. 26 
for 12 months' supply of Meters, Motors and Starters, Trans- 
formers, Joint and Service Fuse Boxes, Oils, &c. Specifications 
from the Borough Electrical Engineer. 


LonDon County Council Asylums Committee require tenders 
by 11 a.m. March 2 for supply of Electric Lamps, Ironmongery, 
&c. Forms of tender from the offices of the Asylums Committee, 
6, Waterloo. place, S.W. 

Tenders are wanted by 4 p.m. March 4 for 12 months’ Elec- 
trical Supplies for RICHMOND and PoRTRANE Asylums. Forms 
of tender from the Storekeeper. Richmond Asylum, Grange- 
gaman, Ireland. 


Dover Harbour Board require tenders by March 10 for 12 
months’ supply of Electric Cables, Electrical Sundries. Iron- 
mongery, Tubing, Oils, &c. Schedules from the Register of 
the Harbour Board, Castle-street, Dover. 


EpiNBvRGH Corporation want tenders by March 9 for one 
year's supply of Electrical Materials for Interior Wiring. Iron- 
mongery. Jointing and Packing. Engineer's Stores, &e. Forms 
of tender from the City Electrical Engineer. 

PEMBROKE (co. Dublin) Urban Council require tenders by 
noon March 2 for 12 months’ Electrical Supplies and Iron- 
mongery. Rubber Goods, Oils and Colours, &e. Specification. 
&c.. from the Town Hall, Ballsbridge, co. Dublin. 


EpMONTON Guardians want tenders by 9 a.m. Feb. 25 for 


supply of Electric Lamps, Ironmongery, &c. Forms of tender 
ke., from the Clerk. White Hart-lane, Tottenham. 


Switchgear. 


The Council of the Metropolitan Borough of SHOREDITCH 
are prepared to receive tenders for the supply of c.h.t. and lt. 
Switchgear. General conditions, &c., may be obtained from 
the borough electrical engineer (Mr. C. Newton Russell), and 
tenders to the Town Clerk, Town Hall, Old. street, Shoreditch, 
N., by noon March 3. 


Switehboard. 


SALFORD Corporation want. tenders by noon March 4 for Main 
Traction Switchboard, Specification, &c., from the Borough 
Electrical Engineer. 


Tram Rails, Bonds, &c. 


DvRBAN (Natal) Corporation invite tenders for 12 miles of 
Steel Girder Tram Rails (95]b. per yard). 3,000 Copper Rail 
Bonds and 275 Cross Bonds Specifications from Messrs, 
Webster, Steel & Co., 5. Fast India-avenue, London, E.C., to 
whom tenders by March 11. 

SHIPLEY Urban Council require tenders by 10 a.m. Feb. 24 
for supply of Steel Girder Tramrails and Fishplates. Specitica- 
tion from the Engineer, Manor House, Shipley. 


Arc Lamp Carbons. 


Sr. Pancras (London) Borough Council invite tenders for 
.the supply of Arc Lamp Carbons. Copies of specification. 
conditions of contract, &c., from the electricity department 
offices, 57, Pratt-street, Camden Town. N.W. Tenders to the 
town clerk, Mr. C. H. F. Barrett, by noon March 2. 


Tramway Stores. 


BoLron Tramways Committee require tenders by Feb, 23 for 
one year's supply of Overhead Material, Lighting Material, 1n- 
sulating Materials, Trolley Pole Sundries, Varnish, Castings, &c. 
Specifications from the General Manager. 

SALFORD Corporation want tenders by Feb. 25 for two years’ 
supply of various Tramway Stores. Particulars from the 
General Manager, 32, Blackfriars-street, Salford. 

DUNDEE Tramways Committee require tenders by March 4 
for 12 months supply of Carbon Brushes, Insulated Tapes. Wire. 
Lamps. Switches, Rubber Goods, Castings. Glass, Paints. Oils. 
&e. Specification, &c.. from the General Manager. 


Meters and Fuse Boxes. 


BIRKENHEAD Corporation require tenders by 9 a.m. Feb, 24 
for supply of C.C. Electricity Meters (Ordinary and Prepayment) 
and House Service Fuse Boxes. Specifications, &c.. from the 
Borough Electrical Engineer. 


Turbine Alternator, Switchboard Extension, &c. 


BurTON-ON-TRENT Corporation require. tenders. by noon 
March 14 for one 1,250 kw. Three-phase Turbine Alternator 
and Condenser, Pipework, Valves and Accessories. and extensions 
to h.t. Switchboard. Specifications, &c., from the Borough 
Electrical and Tramways Engineer. 
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IsriNGTON (London) Lighting Committee require tenders by 
noon Feb. 25 for Natural Draught Cooling Tower and Pipework. 
Specification, &c., from the Electrical Engineer, 50, Eden-grove, 
Holloway, N. 


Wiring and Fittings. 


TorTTENHAM Urban Council want tenders by noon March 3 
for electric lighting of the Central Library. Specification, &c., 
from the Engineer. Council- buildings, The Green, Tottenham. 

EDINBURGH Corporation require tenders by Feb. 28 for elec- 
tric Lighting at South Gray's Close and Fountainbridge Wash- 
houses. Specifications from the City Electrical Engineer. 

West Ham Guardians want tenders by 10 a.m. March 5 for 
six months’ supply of Electrical Fittings, &c. 

TRIMDON Parish Council require tenders by Feb. 21 for supply 
of Poles, Brackets, Cables, &c., for Trimdon Colliery Villages. 
Specifications, &c., from the Clerk, I, Church View, Trimdon, 
Trimdon Grange, S.O. 


Cable, Meters, Fuses, &c. 


ABERDARE Urban Council require tenders by March 2 for 
Service Cable, d.c. and a.c. Meters, Joint Boxes and Compound 
House Service Fuses and Meter Boards. Specifications from 
the General Manager, Electricity Works, Aberdare. 


Transformer, Switchboard, &c. 


ABERDARE Urban Council require tenders by noon Feb, 28 
for supply. &c.. of Transformer, h. and lt. Switchgear and 
Instruments, Cables and Feeder Pillar. Form of tender from 
the Clerk to the Council. 


Meters, Lamps, Insulators, &c. 


BATTERSEA (London) Council require. tenders by noon 
March 3 for 12 months’ supply of Meters, Joint Boxes, Carbon 
and Metal Filament Lamps, Troughing. Insulators, &e. 
Forms of tender from the Borough Electrical Engineer. 


Rotary Converter, Balancer and Meters. 


NOUTHAMPTON Corporation require tenders by 10 a.m. March 
9 for a Rotary Converter, Balancer and d.c. Meters  Specih- 
cations, &c.. from the Borough Electrical Engineer. 


Cables, &c. 


Tenders are invited (by noon March 7) by the Agent-General 
on behalf of. the Government of Western Australia for High. 
tension Cables, Telephone Cable and Accessories in connection 
with an electric power station and sub-stations at PERTH. Speci- 
fications and form of tender may be obtained from the Agent- 
General, 15, Victoria-street, Westminster, S.W., and further 
information may be obtained from the consulting engineers 
(Messrs. Merz & McLellan), 32, Victoria-strect, S.W. 

The Agent-General for Victoria is prepared to receive tenders 
for 2,000-volt and 1,500-volt underground Cables and Acces 
sories in connection with the scheme for the electrification of the 
MELBOURNE SUBURBAN RaiLways. Specification and form of 
tender from the consulting engineers. Messrs. Merz & McLellan. 
32, Victoria-street, Westminster, S.W. Tenders. addressed to 
the Agent-General, must be delivered at his office. Melbourne- 
place, Strand, London, W.C., by noon March 5. 


Electric Cranes. i 


SypNEY (N.S.W.) Harbour Trust require tenders by 2 p.m. 
March 2 for supply and erection of three Electric Travelling 
Cranes. Forms of tender from the Harbour Trust Office, Cir- 
cular Quay, Sydney. 

Tenders will be opened on March 28 at the offices of the Junta 
de Obras del Puerto. GIJON MUSEL, Spain, for the installation 
of three Electric Portal 3-ton Cranes, one Slide-rail 8-ton Crane. 
a Revolving Platform for the latter. and the Electric Power to 
work all four cranes; and for the construction of a Railway 
Track for the transport of the four cranes. A deposit of about 
£540 will be needed in the case of the cranes and of about £77 in 
the case of the railway. The estimated cost of the cranes and 
the railway respectively is £1.000 and £1,545. The first com- 
petition will be for products of Spanish manufacture only. but 
a second competition may be held in which foreign products 
may be accepted. 


Hydro-electric Plant. 


Tenders are invited by the Dominion PORTLAND CEMENT CO. 
(Lrp.). N.Z.. for the supply of Hydraulic Equipment, including 
Turbines (1.500 H.P. each), Governors. Penstocks, Valves. &c.. 
and Generators (1.000 kw. each), Exciters, Automatic Regula- 
tors, &e. Specifications and drawings may be obtained at the 
office of Messrs. Walker, MacEwen & Co., 7, Prince 8-street, 
Westminster, S.W.. and tenders will be received hy the consulting 
engineer, Mr. S. Irwin Crooks, M.L E.E.. 14 and 15, Palmerston- 
buildings, Auckland, New Zealand, until 3 p.m, March 26, 
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Batteries. 

The Deputy Postmaster-General, MELBOURNE, will receive 
tenders until 3 p.m. April 7 for six Accumulator Batteries for 
radiotelegraph stations, Specifications, &c., from the Common- 
wealth Office, 72, Victoria-st, London, S.W. 


Electric Cranes. 
Tenders have again been invited for Two Electric Cranes 
(10 tons and 6 tons respectively) required for the docks at the 
Pig*vs. Tenders will be received up to noon March 28 by the 
President of the Harbour Board, Piræus. at whose office plans 
can be seen. 


Generating Plant, &c. 

The Deputy Postmaster-General, MELBOURNE (Victoria). 
requires by 3 p.m. March 17 for a Portable Direct-coupled 
Internal Combustion Engine and Dynamo. Specification, &c., 
from the Deputy Postmaster-Gencral. 

H.M. Trade Commissioners for South Africa (Sir R. Sothern 
Holland) states that the electric lighting plant at PAARL, Cape 
Province, will be run by turbines impelled by water direct from a 
reservoir containing about 120,000,000 gallons, at a net head of 
1.100 ft. Tenders for the seheme have been invited only in 
South Africa. Tenders for supply and erection of Two 75 kw. 
Turbo-Generators, Two Three-Phase Alternators, Switchgear. 
11 Transformers, High and Low Tension Cables, Meters, &c., 
will be received, up to March 16, by the Town Clerk, Municipal 
Offices, Paarl. from whom tender forms, &c., may be obtained. 

The Hoffman Brick & Potteries, Ltd., require tenders by 
noon Feb. 28 for supply of one 500 kw. Direct-Current Generator 
Direct Coupled to a Triple-Expansion Engine, a Condensing 
Plant and Switchboard Panel. Particulars from the company. 
123, Queen street. MELBOURNE. 

Tramway Construction, &c. 

Tenders are invited for concessions for the construction and 
working of Electric Tramways and the installation of a Water 
Supply in Canta (Crete). Tenders must be accompanied by a 
receipt. proving the deposit of 50,000 fre: (£2,000) at the Bank 
of Crete. Tenders will he received until March 13 at the Bureau 
de la Mairie, Canca. No special form of tender is prescribed. 


MARIOUPOL (Russia) Municipality require tenders for the con- 
struction and working of an Electric Tramway iu the town. 
Applications, stating on what conditions the contract would be 
undertaken, are to be sent by May 14 to the Administration 
Municipale, Marioupol, who will supply further information. 


Electricity Supply. 

TREBIZOND (Turkey) Municipality will receive offers until 
March 14 for a 40 years concession for the electric lighting of 
that town. The aggregate power of the street lamps is to be 
not less than 40,000 c.p. A deposit of £450 will be required to 
qualify any tender. There are 10,000 to 12,000 houses, the 
majority of which are inhabited by the poorer classes and most 
of the shops, Municipal offices and schools, are closed by sunset. 
If, however, the enterprise is undertaken, water power could 
doubtless be obtained from the Deirmen River. Conditions of 
tender can be seen at 73, Basinghall-street, E.C. 


Telegraph and Telephone Material. 

The Deputy Postmaster-General MELBOURNE (Victoria) will 
receive tenders until 3 p. m. April 7 for supply of 60 non-polarised 
Relays (schedule 096). Specifications. &c.. from the Common- 
wealth Office, 72, Victoria-street, London, N.Q. 


Rotary Converters. Transformers, &c. 

New SovTI WALES GOVERNMENT Ratuways and TRAMWAYS 
DEPARTMENT require tenders by noon. March 25 for the supply 
of five 1,000 kw. Rotary Converters, 15 365 kw. single-phase 
transformers &c.. for tramway sul-stations, — Specifications, 
Åc., from the Electrical Engineer, N.S. Wales Government 
Railways and Tramways, 61, Hunter-street, Sydney, N.5.W. 


Motor Starters. 

New South Wales Government. Railways and Tramways 
Department, SYDNEY. require tenders by noon March 18 for 
supply to Randwick Stores. Sydney. of 24 Starters for d.c. 
Motors. Specification, &c.. may be obtained from the office of 
the Electrical Engineer, New South Wales Government Rail. 
ways and Tramways, 61, Hunter-street, Sydney. 


Sub-station Machinery and Switchgear. 
| COPENHAGEN Municipality invite tenders for the delivery of 
Three Motor-generators or Converters, each 300 kw., with all 
appertaining A.C. and D.C. Switchgear. Tendera to ** Direk- 
türen for Belysningsvaesnet " Vognmagergade 8. Copenhagen K., 
hy noon Feb. 21, 


— 
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WonkHOvsE LightinG.—The Kensington (London) Guardians 
received 17 tenders for the supply of electric lamps and fittings. but 
several of them were for only some of the items required. and the 
tender of Pryke & Palmer has been accepted, at £100, 10s. 9d. Tho 
following is the list of tenders received :— 


IU 


Pryke & Palmer (accepted) ..... EO TTE £100 10 9 
Kanson & Co. (Six itCms)......cccecceccnesereesenseereeesens 49 7 0 
London Electric Warehouse Co. (four items).......... 58 17 ] 
Pope's Electric Lamp Co. (six items)............... m 6L 1 8 
Cryselco (Ltd.) (four items)............ eere 02 3 9 
Brimsdown Lamp Works (five items)............. eere. 67 10 3 
Maxim Lamp Works (fcur itema)........... eese 67 13 2 
Atlas Electrical Co. (10 items)............ euer Tt 11 Il 


Brompton & Kensington Elec. Supply Co. (irregular) 76 3 2 
British Westinghouse Elec. & Mfg. Co. (seven items) 77 4 5 


"Z" Electric Lamp Mfg. Co. (four items)......... wv 9 5 4 
Baxter & Caunter (eight items)............ eese 79 9 0 
British Economical Lamp Co. (four items onlv)....... 80 4 2 
Cooper & Roberts (five items)......... eee 80 ]4 4 
Edison & Swan United Electric Light Co. (10 items) 87 10 11 
Siemens Bros. Dynamo Works (10 items)............... 87 l1 0 
General Electric Co. (11 items)........ e eeeeeeeeeeeeeees 96 12 3 


Lonpon Country Councit,—The Council have received five 
tenders for wiring and fitting the new building in connection with the 
enlargement of Crossness pumping station, and the lowest, that of 
Alex. Hawkins & Sons, at £559, has been accepted. The amounts 
of the other tenders were £574, £575, £648 and £716. 

For supply of (1.) 500 tons special section rolled steel bar for type 25A 
magnets, and (il) 84 tons special section rolled steel bar for type 26A 
m 2,mets,required in connection with maintenance of magnetic brake c quip- 
ments over a period of 12 months, the tender of the Lilleshall Co. has 
been accepted at £6. 10s. pec ton. Messrs. Andrew Brown & Co. (for 
S.A. des Acieries d'Angleur) quoted £7. Is. 6d. and £6. 10s, (for Celivery 
et Council's depot, Angerstein branch of S. E. & €. Rly.), Frodingham 
Iron & Steel Co, £6. 14. 93., John Batt & Co. £7 and £6. 15, Cargo Fleet 
Iron Co, £6. 16s, 6d., Geo. Schultz & Co. £7. 2s. 6d., Earl of Dudley's 
Round Oak Works £7. 2s. 6. and £7. 15s., P. & W. McLellan £7. 2s. Ed. 
and £7. 15s., Hy. Bessemer & Co. £8, W. Bain & Co. £9 and £9. 10s., Robt. 
Murdoch & Co. £9. 5x, D. Colville & Sons £0. 5s., Brown & Tawse, 
£9. 12s. 6d., £8. 7s. 6d.. and £7. Vis. ëd. (Total amount of accepted 
tender is approximately £3.796. Estimate of Chief Officer of Tramways 
was £4,450.) 

The offers of the Brush Eh ctricel Engineering Co. to supply a traverser 
for the extension of Abbey Wood car shed at £415, and of the Briti-h 
Westinghouse Elec. & Mfg. Co. to supply and erect the electrical equip- 
ment for the traverser at £184. 5s., have been accepted. 

Epsom.— n future a supply of electricity is to be given for domes- 
tie purposes to occupiers of houses not exceeding £25 ratable value 
on payment (quarterly in advance) at the following rate :— 

For two 25 c. p. lamps £F 6s. per annum, three ditto £]. 14s, per annum, 
four ditio £2 per annum, and five ditto £2. fi. per annum, and ds, for each 
lamp over five. 

BasrscsrORE. - The Council have accepted the tender of Johnsou 
& Phillips for providing, laying and jointing up complete of a low- 
tension, three-wire system of mains, paper-insulated, lead-covered 
and steel tape armoured complete with all feeder pillars, &c. 

Lv ros. - The Council bave accepted the tender of the Atlas Engi- 
neering Co, (at £168) for a lathe for the electricity works. 

Government Contracts. The British Government Departments 
placed contracts with the follow ing firms during January :- — 

Adintralty.—Vlaver & Mitchell, Reid. Bros. (Engineers), Chadbuin's 
(Ship) Telegraph Co., Sterling Telephone, &c.. Co., Spagnoletti (Ltd.), 
W. MeGeoch & Co.. Hawkers (Ltd.), and D. H. Bonclla & Son, electric 
bells, bell fittings, gongs, &c. 

War Office. —J. Howden & Co, 350 kw. pen rator. 

Crown Agents for the Colonies, —J. Stone & Co., clectrical fittings, &c, ; 
Marconis Wireless Telegraph Co., materials for wireless station. 

Post Office, —Beitish LM. Ericsson Mfg. Co, protective apparatus, 
tele phone apparatus: International Electric Co, protective apperatus ; 
Antomatic Telephone Mfg. Co.. Gent & Co. and London Flectric Wire Co. 
& Smiths, telephone epparatu; ; Western Electric Co., telephone cable 
and apperatus: Coallenders Cable & Constructicn Co., Johnson & 
Phillips and Union Cable Co.. telephone cable; W. T. Henley’s Tele- 
graph Works Co., telephone cable, making. drawing-in, &c., cable (Cardiff- 
Newport and Caidiff-Swensee); Marconis Wireless Telegraph Ce. 
wireless apparatus ; British Insulated & Helsby Cables, making. drawing- 
in, &c., cable (Liverpool-5t. Helens), and supply of bronze end copper 
wire; Siemens Bros, & Co., making, drawing-in, &e.. cable (Manchestei- 
Bolton, Menchester-Burnley, Manchester- Rochdale end Newcastle- 
North Shields): Peel-Conner Telephone Works, telephone. exchange 
equipment (Weybridge); T. Bolton & Sons, Shropshire Iron Co. and 
F. Smith & Co. (ine, in London Elec vic Wire Co, & Smiths), bronze wire, 


834 


a ee 


- 


Emma 


COMPANIES’ MEETINGS AND REPORTS. 


ee 


. St. James’ & Pall Mall Electric Light Co. (Ltd.) 


"Lhe ordinary general meeting for 1914 was held on Tucsday, under the 
presidency of Mr. WALTER LEAF. 
The SECRETARY (Mr. Frederic J. Walker, F.C.L.S.) having reed the 
notice convening the meeting and the auditors’ report, 
The CHAIRMAN said: Gentlemen, before I come to the accounts 
I must mention one anxiety, now happily past, which hung over us for a 
great part of the year. Immediately after our last annual meeting our 
managing director, Mr. Walker, was laid low by a very serious illness, 
ultimately involving an operation of the gravest character. Let me 
congratulate you, the board, and Mr. Walker alike on the success cf that 
operation, and on Mr. Walker's presence emong us to-day, with his 
health, we all hope and believe, permanently re-cstablished. The 
steady and normal increase in our sales hes produced e total 
revenue of £146,000 against £138.000 last vear—inercase £8,000, 
For this purpose we have purchased and generated about 800,000 units 
more than last year, at an additional cost, as shown on thc accounts, of 
about £6,000, giving us apparently an additional profit from all sources 
of something over £2,000. This is, however, only a part of the facts ; 
we have to consider not only the figures of our own Company, but those 
of the Central Electric Supply Company, in which, as vou know, we are 
partners with our friends the Westminster Company. We are becoming 
cach year more dependent on the bulk supply, which is furnished by the 
Central Company, and this vear our purcha:es of current amount to 
£52,233 as against only £41,483 in 1912. The Grove-road Works, as 
you know, are admirably suited for the generation of electricity. We 
have adopted the most modern description of turbine and boiler plent, 
and extensions are continually made to mect the requirements of the two 
purchasing Companics. At the present time the Directors have in hend 
lerge additions to the main generating plant, involving a cepital expendi- 
ture of about £60,000, and from the experience which they have ecquired 
they are confident that this expenditure will be justificd by a further 
reduction of the low working costs which have pleced this fine power 
station in the forefront of such undertakings. -As you know, our con- 
cessions ex pire in 1931, and the question of raising additional capital re pay- 
able at the end of the term becomes a serious problem. If we were to go 
to the public and seek to raise fresh capital by a new debenture issue, 
the necessary sinking fund needed to repay the whole in less than 17 
years would form a serious burden on the undertaking, and one which 
would rapidly grow more onerous every year. It is therefore of the first 
importance that we should finance ourselves during the remainder of 
our term out of our own resources. For this purpose the joint engineers 
have drawn up a careful and detailed estimate of the capital requirc- 
ments of the Company for the next 10 vears—that is as far as, at the 
moment, we need look forward. After full consideration the board have 
edopted a scheme, due to the ability of the joint managers, by which 
the Central Company can finence itself for this period by adding vearly à 
sum of about £4,000 to the depreciation fund invested in the business. 
Our practice in the Central Company, by agreement with the support- 
ing companies, has been to set aside eunually a sum, increasing of course 
from year to year, and in 1912 amounting to £13.500, of which two-thirds 
have been invested in the names of the trustees and the Company jointly 
to form a sinking fund for the redemption of the debentures, while the 
other one-third has been invested in the business, After setting aside this 
sum, and paying each of the companies a dividend of 5 per cent. on the 
share capital held by them, the price of the current charged hes been 
fixed at the lowest figure per unit which will balance the revenue account. 
Thus the additional sum which the Board have decided to set aside for 
the depreciation account is provided by an increase in the price per unit 
at which the current is charged to the purchasing companies. 1f you will 
refer to the accounts of the Central Company which are in your hands, 
vou will tind that instead of £13,500, as in 1912, we have in 1913 charged 
£18,574 to depreciation account, of which £10.000 has been placed to the 
sinking fund, and the balance of £8.574, or £4,000 more than last vear, 
has been invested in the business as depreciation fund. By maintaining 
this appropriation we shall not only make provision for all new capital 
expenditure, so far as we can foresee it, but shall offer additional security 
both to the debenture holders and to the sharcholders—vourselves— for 
the due repayment of capital in 1931. And this additional security 
has been obtained by charging this company about £2,000 more for the 
current taken than they would otherwise have had to pay. In other 
words, about £2,000 of vour profits have been put away to reserve in the 
Central Company. | will not prophesy as to the maintenance of the 
dividend of 12 per cent. we now propose to you. I can only tell vou that we 
are placing to reserve, in one form or another, a sum which, after con- 
sultation with the auditors, we hold to be such as prudent men should 
set aside, having regard to the experience which we have had in the past, 
and the most careful estimate we can form of the future. We may, of 
course, be affected again by some such difficulty as that caused by the 
advent of the metallic filament lamp, but we do not at the moment see 
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the quarter from which such zn event is likely to come upon us. We are 
still engaged, and coubtless shall always be engaged on scrapping plant 
which has grown out of dete; one such considerable undertaking of 
which 1 have told you in past years has now been nearly carried through, 
and has been financed out of the provision we have made for it from 
revenue. Others will follow on it, and we prcpose to provide for them 
in the same way. 

A bill has been promotcd in the name of the County of Londoa 
Company, called “The London Electric Supply Bill,” with the object, 
apparently, of attempting to secure a revision of the existing conditions 
and an extension of tenure for the whole of the London electric supply 
companies. We had no part in the inception or drafting of that bill. and 
heard of it first only through the public advertisement. We are, therefore. 
free to express our views impartially. Now we should, of course, be glad 
to have an extension of our life beyond the 42 years given in our Order ; 
but it is essential] that we should have a voice in the terms on which that 
extension is to be obtained. Of these the Bill itself contains no hint. 
And when we tind that it proposes to override the Act of 1908, which, by 
regulating our position towards the County Council, gives us rights which 
we deem to be of the utmost importance to us, we cannot accept it in 
blank. We must at least be in a position to discuss on en equal footing 
the terms, possibly very onerous, on which the County Council may be 
willing to grant an extension of our Order; and we have, theicfo:e, 
deemed it necessary in your interest to join with other Companies in 
presenting a petition against the Bill. You have doubtless heard that we 
have jbeen approached by a financial group which desires, through the 
medium of the Bill, to effect, under the form of a large holding Comp:ny. 
an amalgamation of al] the Electric Supply Companies of London. Of 
that scheme I cannot say much et the moment; itis still under considera- 
tion by a conference, and 1 have no rightito anticipate their decision. 
Before I propose the resolution I should like to say one word of thanks 
to the staff for the way in which they have conducted the business of th: 
Company during the past year. On several of them—notably, on Mr. 
Dobson—an additional burden was laid by the absence of Mr. Walker; 
but Mr. Dobson and the whole of the steff joincd together to run the 
Company most efficiently, and most kindly took upon themselves the 
extra work which was thrown on their shoulders. To them and to Mr. 
Walker our heartiest thanks are duc. I now move the adoption of the 
report and the payment of the dividends set out therein. 

Mr. MARLBOROUGH R. PRYOR seconded the resolution, which 
was carried. l 

The re-clection of the retiring directors (Mr. Pryor and the Right Hon. 
Gerald Balfour) and the retiring auditors was then agreed to, and a vote 
of thanks to the chairman, directors and staff terminated the proceedings. 


BRISTOL TRAMWAYS & CARRIAGE CO, (LTD.)—The gross reccipts for 
1913 were £423,816. 7s. 2d., and the working and general expenses and 
renewals £343,582. 14s. 2d., leaving a net revenue of £80,233. 13s. After 
paving debenture interest, &c., the preference dividend and an interim 
dividend at rate of 4 per cent. per annum on the ordinary shares, it is pro- 
posed to appropriate the balance by paying a final dividend for the half- 
vear ended. Dec. 31 at the rate of 5 per cent. per annum, and to place 
£8,361. 7s. 2d. to reserve fund for contingencies and renewals. The 
receipts from the tramways increased by £13,146 (59 per cent.) and those 
of the carriage department increased by £40,956 (304 per cent.). The 
total number of passengers carried during the year on the cars and motor 
omnibuses was 56,790,399, compared witih 52,370,515. The company 3 
system comprises 17 distinct tramway services and 15 motor omnibus 
services, and the latter will be further increased in the ensuing summer. 
The report states : “ A bill is being promoted to empower the Corpora- 
tion of Bristol to work any tramways purchased or belonging to them. 
There are no tramways belonging to the Corporation, neither have they 
as yet been able to decide whether or not to purchase any tramways. The 
bill will receive the determined opposition of your directors.” 


CENTRAL LONDON RAILWAY CO.—For the year 1913 the gross receipts 
of railway, &c., were £254,837 and the expenditure wes £147,781. with 
miscellaneous receipts from rents, interest, &c., (£36,502) the total net 
income was £143,558. Adding £27,218 from 1912 and deducting interest. 
rentals and other fixed charges (£38,298), and also dividends on 44 per 
cent. preference stock £21.600) the balance available for dividend on 
ordinary, preferred ordinary and deferred ordinary stocks is £110,878. 
The interim dividend at rate of £3 per cent. per annum, which wes pr 
on the ordinary stock, and at the rate of £4 per cent. per annum on the 
preferred ordinary stock for the first half of the year ended 31st. Dec. 
1913, absorbed £38,499. leaving £72,379, which will admit of the pax- 
ment of a dividend at the rate of £3 per cent. per annum on the ode 
stock, £4 per cent. per annum on the preferred. ordinery stock for t : 
second half of the vear, and at rate of £2 per cent. on the deferred ordan 
stock for the whole year, making £3 per cent. on the ordinary stock ae 
£4 per cent. on the preferred ordinary stock for the year, carrying 25 
ward £20878. The capital expenditure during the year amounted to 
£67,749. Sz. 7d. 
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CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) 
The report of the directors for the year 1913 states that the result of the 
vear's working has been satisfactory. The gross earnings of the West 
End undertakings from sales of current, rents, &c., were £151.239.1065.1d., 
compared with £146,675. 18s. in 1912. The expenses (excluding depre- 
ciation) were £66,866. 2s. 10d., against £66,686. 3s. ld., and the net 
earnings were £84,373. 13s. 3d., against £79,089. 14s. 11d. With the 
balance of £18,000 brought forwerd and interest (£2,237. 19s. 4d.) the 
total is £104.611. 12s. 7d. After providing for interest on debenture 
stock (£17,829. 8s. 8d.) and setting aside £22,000 for depreciation, there 
is a balance of net revenue of £604,782. 3s. 11d, out of whic h have 
been paid the dividend on preference shares for the veer (£18,000) and an 
interim dividend for the first half of 1913 at rate of 5 per cent. per annum 
on the ordinary shares (amounting to £10,000), leaying a balance to be 

dealt with of £36,782. 3s. 11d. The directors recommend that a final 
dividend be puo on the ordinary sharcs for the second half-year at 
the rate of 7 per cent. per annum (making 6 yer cent. for the whole 
year) absorbing £14,000, that there be transferred to general reserve 
£4,782. 3s. 11d., end that there be carried forward £18,000. The com- 
pany has now conncctcd to its West End mains a total equivalent of 
703,693 (30-watt) lamps, or 454,037 in lighting, 31,845 in heating, and 
217.811 (8,759 H.-P.) in motive power. 

The gross earnings of the City undertaking from sales o current, rents, 
&c., were £149,818. 12s. 9d., against £148,513. 0s: Gd.: the expenses 
were £80,638. 18s. 4d., against £84,058. 13s. 60. ; and the net earnings 
were £69,179. 14s. 5d., against £63,554. Ts. After bringing in the balance 
of £18,000 from 1912, and paying interest on the debenture stock, loans 
end advances (£30,852. 18s. 4d.), the balance is £56,326. 16s. 1d.. out of 
which has been paid the dividend on the preference shares (£18,000), 
leaving £38,326. 16s. ld., against £18,000. The directors recommend 
that £20,326. 16s. ld. be transferred to general reserve and. £18,000 
carried forward. The company has now connected to its City mains the 
total equivalent of 688,421 (30-watt) lamps, or 318,527 in lighting, 
53,285 in heating and 316,609 (12,732 n.r.) in motive power. 

The report refers to the London Electric ity Supply Bill (1914) pro- 
moted by the County of London Co. to enable it and other London supply 
companies to enter into agreements with the London County Council. 
The directors have considered the provisions of the bill, and are (it is 
stated) taking the steps they deem necessary for the protection of the 
company's interests by lodging a petition to be heard before a Parlia- 
mentary Committee. “Mr. John D. Laurie has been appointed a director 
in place of the late Mr. Henry Campbell Pulley. 


ELEOTRIOAL DISTRIBUTION OF YORKSHIRE (LTD.)—The nct profit for 
1913 was £2,559, which with the balance brought forwerd (after pay- 
ment of directors’ remuncration) of £485, makes a disposable balance of 
£3,054. The directors recommend a dividend (tax free) for the year et 
the rate of 6 per cent. per annum on the amount paid up on the ordinary 
shares, adding to reserve £1,000 and canving forward (subject to direc- 
tors’ remuneration) £636. During the year the company hes acquired by 
transfer the provisional orders of urban councils of Birstall and Greetlard. 
The number of consumers is steadily increasing. 

GREAT NORTHERN RAILWAY CO.—.\t the meeting last week the 
chairman (Lord Allerton) said, in reply to a shareholder, that the question 
of electrification of the local service had been before the directors more 
than once. He did not think he could sav anything positive on thc 
matter. So far as they could judge. electritication provided the most 
effective service for passengers, but they should remember that they had 
practically to double the cost of the line they were going to build. “Then 
they wanted to know what they were going to do with their goods trains. 
Of course, if they were going to make an clectrified line really effective for 
its purpose, they could have no goods trains. The board had considered 
it necessary to acquire an interest in the Great No the n & City line. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
The directors’ report for 1913 states that the renewal and reserve fund 
now stands at £122,138. 13s. 8d., an increase of £6,777. 105. 4d. over 
the amount at the end of 1912. After providing for the amount 


placed to renewal and reserve fund account, end after paving 


the dividends on the 6 per cent. first preference shares to June 30, 
on the 5 per cent. s»c:rd preference shares to Sept. 30, 1913, 
and an interim dividend at the rate of 8 per cent. per annum 
on the ordinary shares for the first half of the vear, the balance 
standing to credit of net revenue account for the vear is £0,933. 5s. 2d. 
Of this sum £1,500 has been appropriated to pav ment of first preference 
dividend to the end of the vear, and £625 has to be set aside to meet the 
portion of the dividend on the second preference shares accrued to same 
date. It is proposed to pay out of the balance (£7,808. 5s. 2d.) a fui ther 
dividend on the ordinary shares at the rate of 10 per cent. per annum for 
the past half-year, making. with the interim dividend paid in August, 9 
per cent. for the vear, and leaving a balance of £2,558. 5s. 2d. to be carried 
forward. The directors express their deep regret at the death of Mr. 
R. S, Erskine, who held the position of secretary to the company since 
its formation, and wish “ to put on record their extremely high appre- 
ciation of the sterling qualities of their late secretary, to whose unre- 
mitting efforts the high standing of the company is very largely due.” 
They have filled the vacancy caused by the death of Mr. Erskine by 
appointing Mr. G. S. Britton, who for a number of years has acted as 
assistant secretary to the company. 

LONDON ELECTRIC RAILWAY CO.—The gross receipts during 1913 
were £715,319 and the expenditure was £332,856. With miscellaneous 
receipts from rents, interest, &c., (£59 0010) the total net income was 
£411,464. Adding balance from last years account (£3. 107) and deducet- 
ing inte: est, rentels and other fixed charges (£215,259), the appropriation 


to reserve (£8,000) and the dividend on preference stock (£126 947) LE cu c FU RD ETT IY OU 
balance available for dividend on ordinary shares is £94,365. The 
interim dividend et rate of £1 per cent. per annum, which was paid on 
the £10 ordinary sharcs for first half of the year ended Dec. 31, 1913, 
absorbed £46,639, leaving £47,726, which will admit of the payment of a 
dividend at the rate of £1 per cent. per annum for the second half of the 
year 1913, making £1 per cent. for the veer, carrying forward g balance of 
£1.086. The capital expenditure during the year was £638,074. The 
extension of the railway from Edgware-road to Paddington was opened 
on Dec. 1, 1913, and the traffic is developing satisfactorily. Good pro- 
gress is being made with the construction of the extension from Charing 
Cross to the Embankment, and it is hoped this will be opened for public 
traffic at an early date. The work on the Queen's Park extension and 
Oxford Circus escalators is also well advanced. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—In the directors’ 
report for the year ended Dec. 31 it is stated that the net total capital 
expenditure amounted to £99,418, and the mejor portion of this expen. 
diture has been incurred in equipping the suburban railways for electrical 
working under the scheme which was approved by the proprietors at the 
last meeting. The first section of railway put in hand is that between 
Balham and Wallington, through West Croydon. and good progress has 
becn mace with the work since the contract was let. 


LONDON ELECTRIC SUPPLY E (LTD.)— The profit on the 
working for the year 1913 is £71,752. 17s. 2d., against £68,670. 10s. 4d. 
in 1912. With the amount brought forward (£3,705. 16s. 2d.) and interest 
on deposit (£75. 8s. 9d.). the total is £76,534. 2s. ld. Interest on deben- 
ture stock to Dec. 31, 1913. que £10,494. 4s., end sinking fund for 
redemption of debenture stock £12 .000, leaving a balance of £45,039.183.1d. 
The board propose to pay a dividend of 6 per cent. on the preference 
shares (of which an interim dividend of 3 per cent. was paid on Sept. 1, 
1913) ebserbing £26 952 and a dividend of 3 per cent. on the ordinary 
shares (£9,990), to place £3,000 to contingencies eccount, and to carry 
forward £5,097. 18s. ld. The supply hes been cfticiently maintained 
during the year. The number of units sold amounted to 35,330.223, 
cgainst 28,409,755 last vear; the total costs per unit sold being 0-62d., 
against 0-66d. The power supplicd for traction purposes shows 13 per 
cent. increase, while the power supplied for tramways and industrial 
purposes shows 60 per cent. increase over last year. The directors record 
with deep regret the death of their esteemed colleague, Sir William Preece, 
who had been a director of the ( ‘orporation since 1899. The vacancy has 
keen filled up by the election of Mr. Oliver Bury. 


MACKAY COMPANIES.—The directors’ report states that the Com- 
mercial Cable Co. is engaged in a further suit against the Newfoundland 
Government for repudiation of a contract, the Government, notwith. 
standing the company's legal victory when the case was referred to the 
British Privy Council, having dec lined to carry out the provisions of the 
contract. The proposal in favour of Government ownership of th^ 
telegraphs and telephones in the United States is opposed, The report 
states that et least $2,000,000.000 would be required to pay for the 
physical propertics and the earning capacity of the telephone end tele. 
graph plants, end that the Government. would further have to pay the 

railroad in order to acquire their rights in the railroad. telegraph lines, 
At the annual meeting of the Meckay Companies the number of trustees 
was increased from eight to nine, Sir Thomas Skinner, Bart., being 
unanimously elected as the edditionel trustee. The report shows a kub: 
stantial increase in reserves, end intimates that extensions have gone on 
es usual without the issue of obligations or the use of any portion of the 
reserves, "The Gott invention, by which the companies! submarine cables 
end land lines may be joined at will into one continuous circuit, and the 
whole operated by Morse instruments in the Morse code, is in daily ure, 


MATHER & PLAIT (LTD.)—The directors’ report for 1913 states that 
the net profit, after charging depreciation and directors’ remuncration 
and expenses, was £164,524. 12s. 6d., to which must be added the balance 
brought forward (£35,505. 15s. 8d. ) making an available total of 
£200,030. 83. 2d. The preference dividend and the interim dividend on 
the ordinary shares for the half- year to June 30 absorbed £40,000. 
leaving £160,030. 8s. 2d. The directors recommend payment of a divi- 
dend for the half-year to Dec. 31 of 5 per cent. per annum on the pre- 
ference shares (£10,000), a dividend for the vear to Dec, 31 at the rate of 
10 per ecnt. per annum (tax free) on the ordinary shares, less interim 
dividend paid in September (£30,000), and a bonus of 5 per cent. (tax 
free) on the ordinary shares (£30,000), the transfer to reserve of £50,000 
(bringing up the emount to £270,000), carrying forwerd £40,030. 88. 2d. 


METROPOLITAN DISTRICT RAILWAY CO.—The gross receipts for 1913 
were £789,662 and the expenditure was £383,132. and with miscellaneous 
receipts from rents, interest &c. (£116,542) the total net income was 
£523,072. Adding balance from last account (8.520) and deducting 
interest, rentals and other fixed charges (£337,262), the appropriation to 
reserve (£20,000) and the dividends on the 4 per cent. guaranteed stock 
and 44 per cent. first preference stock (£124, 930) the balance available 
for dividend on the second preference stock is £49,409. The interim 
dividend at rate of 24 per cent. per annum, which was paid on the second 
preference stock for the first half of the year, absorbed £18.375, leaving 
£31,034, which will admit of the payment of a dividend at the rate of 24 
per cent. per anunm for the second half of the year 1913, thus making a 
dividend of £2. 10s. per cent. for the vear, carrying forward a balance of 
£12,659, after setting aside £20,000 for reserve. ‘The capital expenditure 
during the year amounted to £100.621. The electrification of the East 
London Railway has been completed and electric trains commenced run- 
ning thereon on March 31, 1913. "The work of constructing fying jure- 
tions at Earls Court ha; been completed ai: d the new lise brought into 
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use, The works in progress at Charing Cross Station, which are being 
carried out in conjunction with the London Electric Railway Co., will be 
shortly completed. A satisfactory means of interchange will be estab- 
lished at this point between the Metropolitan District Railway and the 
Bakerloo and Hampstead lines of the London Electric Railway Co.. and 
the station thus reconstructed must become a large exchange centre for 
passenger trathe between the three above-mentioned railways. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD. The directors? re- 
port for 1913 states that thecomp:ny s captial expenditure, which stood at 
£249,607. 16s. 6d. in December, 1912, now stands at £247,992. 9s. (xl. 
The cost of the joint station at Wood-lanc to date has amounted to 
£224,402. 11s. 1d., and joint debenture stock amounting to £231.500 has 
been issued. The redempiion of this stock is secured by cumulative 
sinking funds, which now amount to £59,078. 19s. 10d., invested in trustee 
securities, The equivalent of 222,350 8 c.p. lamps is connected (against 
211,338 in 1912), and the profit is £24,465 (against £24,436) ;. there are 
4.027 consumers, and, with the exception of 27, they are supplied at 200 
volts. The gross revenue was £46,118. Is. 7d., an increase of £1.338. 
From the available net profit of £25,562. 6s. 8d. have to be deducted 
depreciation, renewal and reserve (£3,000). debenture interest 
(£2,410. 13s. 4d.), Kensington and Notting Hill joint debenture stock 
interest (£2,581. 4s. 5d.), sinking funds (£1.586. ¥s. 4d.), interest on 
loans (£375. 18s. 7d.), and amount to be distributed to staff under 
co-partnership scheme (£264. 13s. 6d.), leaving a balance available for 
dividend of £15,343. 8s. Gd. Both classes of 6 percent. preference shares 
have already received their full dividend, which absorbs £8.136, and 
leaves £7,207. 8s. 6d. available for dividend on the ordinary shares. The 
directors, therefore, recommend. payment of a dividend of 5s. per share 
(less tax) on the ordinary shares, absorbing £6,368. Cs. 5d., carrying for- 
ward £839. 8s. Id. The scheme of co- partnership with the staff. brought 
into operation during 1912, is working satisfactorily, Under this scheme 
there will be distributed among the staff an addition to their wages of 8 
per cent. "The directors regret to have to report that Mr. Geo. Schultz, 
the engineer and manager to the company since its formation, has been 
compelled to withdraw from active work for reasons of health, In view 
of his long service and intimate knowledge of the undertaking, the 
directors have appointed him consulting engineer to the board. Mr. 
R. G. Raw kins, who has held the position of secretary since the opening 
of the works, has been entrusted with the duties of manager, and Mr. 
A. P. MeDoual', who has been for some vears assistant engineer under 
Mr. Schultz. has been appointed chief engineer. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—The 
revenue account for 19813 shows a credit balance of £41,560, 17s. 2d., 
which. with £5.469. 134. 1d. brought forward, makes a total of 
£47,039. 105, 3d. After deducting £13,460. 17s. 3d. for interest ou deben. 
ture stock paid and accrued, and for other interest, and £6,503. 175. 7d. 
for interim dividends paid on the preference shares, there remains a 
balance of £27,074. 15s. 3d., which the Urectors recommend be dealt with 
as follows: In paying final dividend upon the 7 per cont. cumulative 
first. preference shares (£5,003. 17s. 7d.) and 6 per ent. cumulative 
recond preference shares. (£1.500),. placing. to credit of. depreciation 
account (£50,000). to credit. of reserve account. (£10,000), the. balance 
(£5,570. 17s. 8d.) being cerned: forward. The equivalent. of. 289,70» 
35-watt lamps is connected, an increase cf 30833: and the number of 
consumers is 2,888, an increase of 625. ‘The new consumers and lamps 
connected exceeded these added during 1912. when the number of con. 
peetions was greater than in any previous veer: and the net. revenue 
shows a larger increa-e than in any veer since the formation of the com- 
pany. The surplus protits, after placing £5.000 to depreciation account, 
represent 2 dividend of 8 per cent. on the ordinary shares, but the com- 
pany is precluded by the provisions of the debenture trust deed from 
proving any dividend on the oidinaty shares until it hes set aside to a 
special reserve fund a substantial cum, which during the pest vear 
amounted to £14,882. The We-t Kent undertaking is beinz actively 
developed in portions of it^ stetutery eres with -atiefectery results, 

WESTMINSTER ELECTRIC SUPPLY CORPN, (LTD.)—The directors 
report for the year 1913 states that the total power of the lamps, motors 
aud apparatus connected to the company’s mains, which on Dee. 31, 
1912, was the equivalent of about 37.710 kw., had increased by Dec. 31, 
1913, to the equivalent of about 39,046 kw. The length of roadway in 
which continuous-current mains have been Jaid now exceeds 95 miles, 
making about 387 miles of ways into which upwards of 282 miles of 
copper (strip and cable) have been drawn. In addition 6 miles of trunk 
mains (35 miles of wavs) are laid in the company’s area to connect the 
stations with the Central Electric Supply Cows station at St. John’s Wood. 
An interim dividend at the rate of 10 per cent. per annum on the ordinary 
shares and the dividend on the 44 per cent. preference shares for the half- 
vear ending June 30. 1913, has been distributed. After allowing for 
depreciation, sinking fund and other charges, the net balance is £13,625, 
from which must be deducted the second half-vear’s dividend on the pre- 
ference shares (£11,653). leaving £31,972. Qut of this the board recom- 
mend payment of a dividend at the rate of 10 per cent. per annum (less 
tax) for the past half-vear, making 10 per cent. for the vear, carrying 
forward £6,078. The directors greatly regret the loss of the valuable 
services on the board of Mr. R. W. Wallace, K.C., who has ceased to be a 
director. Mr. E. A. Goulding, M.P., has been elected to fill the vacancy. 


YORESHIRE ELECTRIC POWER CO.— At the meeting on Tucsday last 
the chairman (Mr. A. G. Lupton) said that it would be possible to pav a 
small dividend on the ordinary shares, but in view of the rapid growth of 
the company, and of the need to deal with the second mertzeases on the 
undertaking, the directors considered that it would be unwise to do so, 
ajthonch they hoped that the patience of the shareholders would not be 


much longer tried before a dividend would be reached on the ordinary 
shares. The cost of coal continued high, and there did not seem to be 
any immediate hore of relicf. The 2,000 kw. turbine in the waste heat 
station at Barugh had been running satisfactorily on load since October, 
and owing to the great Increase of demand for current it had been neces. 
sary to order a second turbine of 3,000 kw., which would bring the plant 
in that station up to 5,000 kw. That would soon be completed. In July, 
1908, when eapite] wes necded to develop the company, the issue of 
£45,000 6 por cent; second mortgages was sanctioned. "l'he time to repay 
those had now come, crd with that object the directors recommended 
tagt e further issue of £50,090 6 per cent. preference shares should. be 
authorised end offered to the holders of the second mortgages in exchange. 
The object of their amending bill was partly financial. partly to increr « 
the supply powers end generally to facilitate the development of the 
company. The financial clause: would eneble the company to exercise 
its borrowing powers when shares are partly instead of fully paid as at 
present, to iue. redcemeble debenture stock, and clause 3 enabled the 
current supplied by the company to be used for lighting in those places 
where no other supply is possible. In the more populous pleccs the com. 
pany was supplying in bulk to local authorities and to companies who 
distributed it for lighting, and the company's current was available to a 
considereble population, but it had become apparent that the cost of 
those distributing orders wes too great to make them practicable in the 
scattered and more rural di-triets, so thet in many parts of their area the 
inhabitents were cut off from the use of clectricity for lighting even 
though the company’s mains might be passing their doors. There was 
no difference between the clectric current which would drive a factory ot 
a motor, heat a flat iren. cook the dinner in an clectric oven, or warm a 
siiting-room by a radiator, vet those uses were all included in the powers 
of their Act, whilst the use of the same current for light was forbidden to 
the ordinery hcusehelder. Clause 3 had, therefore, been inserted in 
their bill in response to many inquirie from residents in such districts 
who saw the company’s mains close to them but were unable to take 
advantage of their supply because they only required it for lighting and 
not for power, and they were also receiving a lerge ameunt of support 
from locel authorities, but a number of the larger local authorities, most 
of whom were in no way affected by the bill, were petitioning against that 
putieular clause. Horbury Urban Council, who obtained en electric 
lighting order in 1904, had decided to oppose the bill. The company had 
offered to vive the Council a bulk supply and the Distribution Company 
offered to take over their order. but nothing was dene end the Board of 
Trede eventuelly revoked their powers. 


CITY NOTES. 


— 


MEMORANDA (Feb. 19).—9Bank rate 3 per cent. (since Jan. 29, 1914, 
Price of silver, 261d. per oz. Consolas 761—76; for money and 
for account. Consols Pay Day, March 2; Stock and Shares Continuation 
Days Feb. 24 and March 10. Ticket Days, Feb. 25 and March 11. Pay 
Days. Feb. 26 and March 12; Mining Shares Carry Over Days, Feb. 23 
and Merch 9. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors have 
decided, subject to completion of audit, to place £50,000 to reserve and to 
recommend to the shareholders payment of the following dividends : 
Ou the preference shares 12s. per share, being at the full rate of 6 per 
cent. per annum: on the ordinary shares 20s. per share, being at th? rate of 
10 per cent. per annum. On account of these dividend: 6s. per pre- 
ference share and 6s. per ordinary share was paid in September. 1913, and 
the balance remains to be paid. After payment of the dividends (less 
tax). transferrmy the balence of the dividend equalisation fund to profit 
end loss, and. providing for other appropriations there will remain about 
£27,000 to be carried forward. 


CONSOLIDATED DIESEL ENGINE MFRS. (LTD.)—Three report: have 
been issued by the committee recently appointed by the shareholders to 
inquire into the affairs of the company and to report on the reconstruc- 
tion scheme. The. first report (by Messrs, Peddie, Davidson, Gregson. 
Lawson and Hambling—the latter with some reservations) adversely 
criticises the scheme; the second (by Mr. Richardson) proposes the liqui- 
dation of the company and the distribution of its assets; and the third 
(by Mr. Fels) submits independent proposals for a reconstruction. A 
speciel meeting of the shareholders will be held to-day (Friday) to con- 
sider the reports. 

W. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.)—The directors have 
decided to recommend a dividend on the ordinary shares of 15 per cent. 
(tax free), including the interim dividend of 5 per cent. paid in August last 
and also (consequent on the success of the company s © Why Not ` Golf 
Balls) a bonus of 5s. per share on the ordinary shares (tax free). The 
traisfcr books will be closed from the 28th inst. to March 5, inclusive." 


LONDON ELECTRIC WIRE CO. & SMITH'S (LTD.)—The directors recom- 
m end a dividend of 7! per cent. (less tax) on the ordinary shares for the 
half-vear, making 10 per cent. for the year, placing £500 to depreciation 
reserve, £50,000 to extinguish goodwill and carrying £22,673 forward. 

MANILA ELECTRIC RAILROAD & LIGHTING CORPN.— The directors 
have decided to appoint a British advisory board of three members, and 
Sir William Garstin and Messrs. Leonard Govett and A. N. Connett have 
been appointed, 

TELEGRAPH CONSTRUCTION & MAINTENANCECO. (LTD.)—The transfer 
books are chred from ló6th to 26th Inat., inclu-ive. preparatory to pav- 
ment of dividend, 
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NOTES. 
SR E 
Improving the Telephone Service. 

IN this week's issue of Tue ELECTRICIAN we publish for 
the second time a section devoted to telephonic matters. 
Perhaps one of the most. insistent problems that now 
trouble both the user and the operator of the telephone are 
those that are concerned with improvements in the service. 
This question is dealt with, both directly and inferentially, 
in two of the articles in the present telephone section. Mr. 
W. AITKEN, in a Paper recently read before the Newcastle 
Section of the Institution of Electrical Engineers, describes 
several pieces of apparatus for curing such complaints 
against the telephone service as are usually made by the 
public. These include failure to give service, charging for 
Service not given, mistakes in operating, line reported 
“engaged ” incorrectly, * cutting off " and general slack- 
ness. [n passing, Mr. AITKEN remarks that the first trouble 
cannot be solved by mechanical means, nor should we 
imagine can the last, unless methods more suited to the 
Middle Ages than the present day are employed. A good 
deal of Improvement can, however, be effected under the 
other headings in the way of providing apparatus which 
shall assist the operator m her duties. That such assistance 
is often needed is obvious to all who recognise the strenuous- 
ness of the operator’s work and the large extent to which 


ee 


Lock and F. M. Denton). 


the efficiency of present methods of working depend upon 
her capability and health. The human element is a 
necessary link in the manual system, but that is no reason 
why this element should be overloaded with work that can 
be better done in other ways. Mr. AITKEN is to be con- 
gratulatcd on the ingenuity of his methods, which we hope 
will secure wide adoption. In this connection Mr. von 
LixsTOw's article, in which a method employed for measur- 
ing the answering time is described, deserves attention. 
Mr. Linstow works out theoretically what the ideal 
answering time should be, and then provides apparatus 
whereby the requirements of the service may be checked. 
This should allow a diagnosis of the various diseas7s for 
which Mr. AITKEN provides remedies. 


—— 


A SECOND method of relieving the operator, suggested by 
an article in this issue, is to remove her altogether. All 
purely automatic systems, of course, do this, and the system 
which Messrs. Siemens Bros. & Co. have recently installed 
on a small scale at King’s College Hospital is no exception 
to the rule. The only human elements that exist in this 
case are the caller and the called, and so far they scem to 
have been able to perform all that is required of them quite 
satisfactorily. A further point of interest about this 
system is the way in which it can be applied for purely 
jntercommunication purposes in offices or works, end at the 
same time combined with the outside system. At Wool- 
wich, for instance, each office and shop is fitted with an 
instrument by which any other office or shop can be auto- 
matically called up. In a similar way the operator at the 
sub-exchange can be called automatically and communica- 
tion established with the Post Office system. Incoming 
calls from the latter system are put through on the automatic 
instruments. A duplication of instruments is therefore 
avoided, while the sub-operator is not disturbed (as is the 
case when the Post Office external instruments are used for 
internal intercommunication) unless an outside call is 
required. 

Defining the Limits of Gas and Electric Competition. 

WE have heard suggestions made that the developments 
in electricity supply may ultimately reduce the sphere 
of gas distribution to the limits represented by the gas 
works and by the boilers, or the gas engines, of the local 
electricity station. We know of several supply engineers 
who cast longing eves on the gas holders adjoining their 
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own works, and allow themselves to dream of the time 
when they can regard their contents as sources of fuel. 
Whatever may be the fate reserved for public gas supply, 
it is not likely to be an appanage of electricity undertakings 
for some time to come. The change, if it is to take place 
at all, must be made gradually—a fact which is doubtless 
recognised by Mr. C. E. C. SHAWFIELD, ex-borough electrical 
engineer of Wolverhampton. For in his presidential address 
to the Wolverhampton and District Engineering Society 


he remarked that the present position of the two commo- | 


dities, electricity and gas, might resolve itself into a division 
of the spoil among their respective suppliers. Electricity 
supply, on the one hand, might reasonably be devoted to 
furnishing energy for lighting and power, because it had 
proved itself pre-eminent in these spheres of public ard 
industrial utility. Incidentally, of course, that position 


has been reached largely by the gradual supplanting of gas. ` 


As to gas supply, it seems to Mr. SHAWFIELD that it has 
proved itself especiallv efficient for cooking, heating and 
hot water supply ; consequently it may be expected, in his 
opinion, to develop strongly along these lines in the immediate 
future. We fear that all Mr. SHAWFIELD’s optimism will 
not enable him to run with the hare and hunt with the 
hounds in this particular chase. On the one hand, the gas 
advocates of the present day are not prepared to admit the 
unsuitability of gas for lighting and power purposes ; while, 
on the other, the electricity advocates, at this juncture, are 
unwilling to yield anv points to gas on cither the heating 
or the cooking propositions. By the time that some 
semblance of an agreement is reached by the respective 
parties, probably the position of electricity will have so 
improved as to make any compromise entirely out of the 
question ; and, in any case, the public must be left an 
unfettered choice. 


a 


Progress of London Electricity Supply Companies. 

THE reports for the year 1913 of the various electricity 
supply companies in London have recently been issued, and 
show a satisfactory state of affairs, if the purely financial 
side of the undertakings and the benefits to the shareholders’? 
pockets are alone considered. This, it will be readily 
granted, is something to the good, and probably explains 


the roseate tinted articles on the situation which have 
appeared in some of our financial contemporaries. For no ! 


financier, or shareholder for that matter, can view with 
feelings other than those of satisfaction the dividends of 
10 per cent. paid by the City, St. James’ and Westminster 
companies, or the but slightly less favourable results 
obtained by the Kensington & Knightsbridge Co., especially 
as these results have not been obtained at the expense of 
financial stability. Thev also show a gradual rise over a 
number of years, and therefore indicate really solid progress. 


— ll 


Now, knowing as all those connected with the electrical 
industry do, that such expansion is not all that might have 
been expected, we may inquire with some curiosity why the 
companies have been so successful, and in so doing we are 
afraid we must dismiss the reason given by a contemporary 
that it is due to the spirited publicity campaign they have 


started. In our opinion it is more due to the fact 
that most of these companies supply in high-class resi- 
dential or shopping areas, or in the City of London, 
where electric light is a necessity of civilisation, just as the 
telephone is a necessity. This explains much of the recent 
| progress and present prosperitv, but we fear the wav of the 
| companies will not be so smooth in future. The word 
" purchase " is already beginning to have an ominous 
sound for them, and they rather naturally want to ki.ow 
what the London Countv Council are going to do. The 
matter is made more interesting by the fact that wiilin 
six months from August next the City Corporation lias the 
right to notify their intention to purchase the City of 
London Company's undertaking, though this right wil 
lapse if not exercised within that period. "The Citv portion 
of the Charing Cross Company's undertaking is affected bv 
' a somewhat similar provision, though the right, instead of 
lapsing in this case, remains in force until the end of 1927. 
This all adds complication to a consideration of what the 
future of the companies will be. We therefore feel it is 
incumbent on the London County Council to state whether 
they intend to take a part in solving the problems of 
electricity supply in London as a whole or to remain inactive, 
This statement should be made without delav. 
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The “ T.C. & M." Company. 

ON April 7th, 1864, there was registered in London a 
company entitled the Telegraph Construction & Mainten- 
ance Co. (Ltd.), which has from that date been familiarly 
known in submarine telegraph cable circles as the T.C. & M. 
Company. The Company combined the interests of the 
pioneers, Glass, Elliott & Co., and The Gutta Percha Co., 
which had been concerned with the first submarine telegraph 
cable manufacture in the world. From the very first this 
1864 enterprise has been an eminently successful one, and, 
without departing in any way from its original field of 
operations, has maintained a position of the highest character 
amongst joint-stock companies. The T.C. & M. Company 
may be said to have commenced its submarine cable manu- 
facture and laying and repairing work with the Atlantic 

cables, as the carliest map of the submarine telegraph 
system of the world shows the cables of the Anglo-American 
and French Atlantic Telegraph Companies, all of which 
were manufactured bv the Company. More or less coinel- 
dental with the T.C. & M. Company's getting into full work, 
the submarine telegraph route to India and the East was 
begun by the Companies which later became the ^ Eastern " 
group, and for this enterprise the T.C. & M. Company has 
from the first manufactured and laid the cables. In the 
interval between those early davs and the present the 
Company has been associated with very many of the great 
submarine telegraph cable ventures that have established 
British reputation for this class of work. This brief 
historical note is of interest at the present time, seeing that 
the 50th annual general meeting of the Company took place 
at the offices in Old Broad-street, London (where the 
Company's Head Offices have been located since 1869), 
vesterday (Thursday). As fully reported on another page 
of this issue, the Chairman, the EARL or SELBORNE, K.G., 
was able to present an excellent report of the results of the 
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50th year's work of the Company, and the Directors were able 
to propose a dividend of 20 per cent., making the 28th 
occasion in the 50 vears that this amount has been paid. 
The annual net profit is £121,863, and the carry forward 
is £111,860. The general reserve stands at £125,000—all 
of which is not a bad result for a company engaged in 
" a threatened branch of electrical industry." 
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Dangers of Wireless in Ships.—O wing to a suggestion that 
explosions or fires in ships might be caused by sparks due to 
resonance effects from electric oscillations, it is stated that 
radio inspectors under the United States Bureau of Navigation 
are to make special inspections of the radio equipment on ships 
carrving inflammable cargoes. 

Heat Production from Muscular Work.—A Paper read 
before the Royal Society by Dr. R. T. Glazebrook, F.R.S., and 
Mr. D. W. Dye took the form of a note on a previous Paper by 
Prof. J. S. Macdonald. Prof. Macdonald’s results are analysed 
graphically by plotting, equations being obtained from curves 
connecting the various quantities—heat produced, work done, 
mass of individual. The average values of heat produced by 
various persons, all working at the same rate, are first plotted 
against rate of doing work ; a linear relation is found. The 
values of heat produced are next plotted against the rate of 
work for each individual; these also give approximately 
straight lines with the same equation. Finally, a complete 
expression connecting the quantities is found, and a table 
and series of curves are given. "These are in good agreement 
with observed values of the heat. 

Electric Lamps in ‘Mines.— At a joint meeting of the South 
Wales branches of the Association of Mining Electrical Engi- 
neers and the National Association of Colliery Managers, re- 
cently held at Swansea, Mr. J. Glynn Williams drew attention 
to the inconsistent attitude of the Miners' Federation with 
regard to electrical plant. One day they shouted for the ex- 
clusion of electricity from mines, and the next day they asked 
for electric safety lamps. The chairman (Mr. Lewis Watkins) 
said that he had had some experience of the use of electric safetv 
lamps, and one type had been used at his collierv with great 
success. He had seen lamps falling from the staging into the 
sump some distance below, and vet they had remained alight. 
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Proposed: Electrification of Los Angeles & San Diego- 
Beach Railway.—It is stated that the Los Angeles & San 
Diego Beach Railway Company proposes to electrify its system. 
The cost of the electrification has been estimated at about 
£60,000. 

Longest Submarine Telephone Cable.—The new Anglo- 
Dutch cable, which is to be completed within the next 12 
months, will be the longest submarine telephone cable yet laid. 
The terminal points will be Aldeburgh and Walcheren, a dis- 
tance of 79 nautical miles. The cable will be of the four-core 
Pupin loaded tvpe. Arrangements are being made, according 
to the “ Cologne Gazette," to use this cable to give a regular 
telephonic service between London and Berlin. 

Electric Vans in U.S.A. Government Service.—Accord- 
ing to the “© Electrical World," the number of electric vans 
in the service of the United States Government is continually 
increasing, and the rapid expansion of the parcel post field 
indicates that hundreds more of these vehicles will toon be 
added to that branch of the Post Office Department. — Eight 
navy vards, three arsenals, the Government printing office at 
Washington. a naval hospital and two army depots use electric 
vans, while in Manila, P.L, approximately 40 are in the 
service of the War Department and the various branches of the 
Philippine Government. [t is reported that one Washineton 
department which replaced several petrol and horse-drawn 
wagons with electric vans about two years ago has thereby 
averaged savings amounting to £200 annually on each of the 
battery-driven cars installed. 

Parcel Post Delivery with Electric Vans in New York.— 
Twelve electric vans in the service of the New York post office 
are now engaged exclusively in delivering large and heavy pack- 
ages sent through the parcels post. Accompanied by their 
drivers these vehicles are leased to the post office on the basis. 
of a working day of 8 hours out of a given 10. after which 
an extra charge is made for overtime. Service was begun in 
January of last year coincident with the inauguration of the 
parcels post, seven vehicles being used during the first months. 
These vans are made by the General Vehicle Co., and are all 
1,000 lb. waggons, with the exception of a l-ton van used to 
convey bulky matter from the Madison-square postal sub- 
office. According to the “ Electrical World," during the 
month of December, 1913. the 12 electric vans of the companv 
were in service 27 davs. travelling altogether 7,111 miles, and. 
delivering 98,243 parcels. At this rate the parcel-post fleet, 


His company (Bargoed Co.) were so satisfied with the electric | Covered an average distance of 263 miles per day, or 22 miles 


lamp that they had ordered 6,000 for use. { 
Electrical Trades’ Benevolent Institution.— We are in- 


formed that Sir David Salomons has accepted the position of 
President of this Institution, vacant by the death of Sir William 


Preece. 

Sir David Selomons, Bart., M.A., M.I.E.E., was born in 1851, and in 
the earlier days took a prominent part in the development of the elec- 
trical industry. He was one of the early members of the Society of Tele- 
graph Engineers, an associate of the Institution of Civil Engineers and a 
Fellow of the Chemical Society. He established a fine mechanical work- 
shop, operated electrically, and engaged in various departments of elec- 
trical and mechanical engineering work. As early as 1873 he exhibited 
at the International Exhibition of that year his nitro-ammonia process, 
the predecessor of the dry plate in photography. In 1870 he perfected 
an electro-ex posing camera as well as many electrical and mechanical 
improvements for railway signalling, &c. In the erection of his work- 
shops he was his own architect. He was also a prolific writer on elee- 
trical and mechanical subjects and several of his books are in circulation 
to this day. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Latakia—Palura ................-. May 26,1910 .. — 
Scalanuova—Samos .......... . . April21, 1912 — 

i hodes.............. . April 21, 1912 — 
Poulocondore— Poentianac......... July 5, 1912 — 
Jamaica— Colon ...... E EET June 9,1913 ... — 
Cerenne-— Salinas piss TEINTE E " ET aa — 

à . —Poulocondore... ec. 7, ate — 
i e TT . Jan. 20,1914 ... Feb. 20, 1914 
Tangier— Cadiz ............... Jan, 20, 1914 ... — 
Paramaribo—Cayenne ..........-. Feb. 11, 1914 — 


Tangier— Ceuta ......... e. Feb. 15, 1914. ... 
Oran—Tangier — Seshusianewase Feb. 25,1914 ... 
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per individual vehicle. Deliveries were made at the rate of 
3,628 parcels per day, or about 303 per day per vehicle. The 
average distance travelled per package delivered was 0-0724 
mile, or 382 ft. At the rental paid by the Government for this 
delivery service the average cost per parcel was 1:65d.. not 
including, however, the salary of the carrier who accompanied 
the van on its rounds and made the actual deliveries. [n 
addition to the electric waggons herein referred to. which are 
employed exclusively for parcel-post delivery, a number of 
larger electric vans are used for mail haulage between the New 
York City depots and postal stations. Some of these cars 
have been in service five or six years, having been used 24 hours 
a day and every day in the year during much of this period. 
Such mail service. according to those familiar with its require- 
ments, is one of the most exacting to which commercial vans 
can be applied, but has been negotiated with flying honours by 
the ` electrics.” 

Operating Data of a Battery-Driven Tractor.—Some data 
are given in the accompanying table of the daily performance, 
cost of maintenance and operation, &c., of the batterv-driven 
tractor used bv the Pennsylvania Railway, U.S.A., for hauling 
goods waggons through the streets of Jersey City. The 
" Electrical World " states that this tractor was placed in 
regular service on Feb. 4, 1913, and during the seven months 
which followed hauled 4,935 cars, having a total weight of 
165,574 tons, a distance of 2,076 miles. The cost of handling 
these cars with the electric tractor was £934-58, as compared 
with £1,835-82 had horses been employed, thus representing a 
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return of 64-5 per cent. on the capital invested in the tractor. 
The figures in the accompanying table include the cost of all 
repairs made on the equipment. 

Operating Data. Battery-driven Tractor. 


Cost of maintenance and operation, seven months ............. £702-04 
Interest at 6 per cent. on £2,680, seven months  ............... £95-20 
Depreciation on £2,680 (less tyres and battery, £840, equals 
£1,840), at 5 per cent., seven months. ........ MEE sera £53-07 
Depreciation on battery, £640 at 20 per cent., for seven months £74-67 
Total charges for seven months  .................. eee £925-58 
Total charges if horses had been used (4,935 cars x 7-75s.)....... £1,835:82 
Saving by electric tractor, seven months .................... cess. £910-24 
Saving over investment by electric tractor, per cent. ......... 58-5 
Saving, including investment (58-5+6 per cent.), per cent.... 64-5 
Cost of service per waggon (£925-58 + 4,935) ..................... 3-76s 
Gost of service per ton (£925-58 + 165,524) ............. esses 1:4d. 
Averave number of waggons per mile ......................... sess. 2-4 
Cost of service per ton mile (0-028 x 2-4). ..................LLsse. 0-067 
Total number of waggons handled (4,9354-2,788) ............. 1,123 
Number of tons handled per hour ................... eese 121 
Cost of service by electric tractor per working day. ............ £551 
Cost of service by team per working day ......................... £11-06 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Our Telephone Section contains the following articles: ‘* Measure- 
ment of Average Value of the Answering Time at the Odense 
Exchange, Denmark." by Mr. J. von Linstow (p. 847). A descrip- 
tion of the automatic telephone system at King's College Hospital, 
London (p. 850). A Paper on ** Suggested Methods of Improving the 
Telephone System." by Mr. W. Aitken (p. 856). and an article on 
* The Fyns Communal Telephone Co." (p. 861). 


We give an abstract of a Paper on “ Motor and Control Equip- 
ments for Electric Locomotives,” read bv Mr. F. Lydall before the 
Institution of Electrical Engineers yesterday evening (p. 844). 


We publish an abstract of the Board of Trade report on an electric 
railway accident at Newcastle-on-T yne (p. 845). 


Companies’ Meetings and Reports.—An interesting statement was 
made by Sir Alexander B. W. Kennedy, engineer-in-chief of the 
Westminster Electric Supply Corporation, at the meeting of share- 
holders on Wednesday in regard to the finance of the so-called amal- 
gamation scheme (p, 889). 

Meetings of the fo'lowing companies are als» reported: Central 
London Railway Co., City & South London Railway Co.. Con- 
solidated Diesel Engine Manufacturers, Electrical Distribution of 
Yorkshire. Kensington & Knightsbridge Electric Lighting Co.. 
London. Brighton & South Coast Railway Co., London Electric 
Railway Co.. Mather|& Platt, Metropolitan District Railway Co.. 
Notting Hill Electric Lighting Co., South Metropolitan Electric 
Light & Power Co.. Telegraph Construction & Maintenance Co. The 
reports abstracted include those of the Aberdeen Suburban Tram- 
way Co., Ascot District Gas & Electricity Co., British Electric 
Transformer Co., Bruce Peebles & Co.. Cambridge Electric Supply 
€'o.. City of Buenos Ayres Tramways Co.. Electrical & General 
Investment Co.. Farnham Gas & Electricity Co., Giant's Causeway 
& Portrush Electric Tramway Co... W. T. Glover & Co.. Guernsey 
Railway Co., W. T. Henley s Telegraph Works Co.. Lancashire 
United Tramways Co., Llanelly & District Electric Lighting & 
"Fraction Co., Newcastle & District Electric Lighting Co.. Newcastle- 
upon-Tyne Electric Supply Co... Northampton Electrie. Light & 
Power Co.. Searborough Electric Supply Co.. Underground Electric 
Railway Co. of London. Waste Heat & Gas Electrical Generating 
Stations. Wemyss & District Tramway Co. (pp. 880-884). 


APPOINTMENTS VACANT AND FILLED. 


The Senate of the University of London invite applications for the 
university chair of physics. tenable at Royal Holloway College. 
Salary £€00 a year. Applications by first post March*9:to the 
Academic Registrar. South Kensington, S.W. == 

The Governors of the Borough Polytechnic Institute invite applica- 
tions for the post of chief assistant in the physics and electrotechnics 
de partment. Commencing salary £180. rising to £250 per annum. 
Applications to the principal. Mr. C. T. Millis, Borough-road. London. 
S.F., by March 5. See advertisement, 


A superintendent of telephones and foreman of electric light is 
required for the Dominica Government. Salary £200 per annum 
and travelling expenses. Applications to Messrs. Preece, Cardew & 
Snell, 8, Queen Anne's-gate, Westminster, S.W. See adver‘isement. 


Basingstoke Corporation require a clerk of works for the installa- 
tion of a scheme on the three-wire d.c. system. Salary £160. 
Applications by noon March 3. 


An electrical fitter is required for works in South Wales. See 
advertisement. 


An engineer with experience in the construction and manufacture 
of fans and small motors is required to take charge of department of 
first-class electrical manufacturing firm. 

A junior lecturer and demonstrator in physics is required at the 
University of Sheffield. Salary £150, Application to the Reg'strar 
by March 10. 


A first-class engineering draughtsman and designer is required, 


with experience of chemical and electrical engineering plant. See 
advertisement. 


A mains and permanent way superintendent is required in the 
Darlington electricity and tramways department. Salary £200. 
rising to £250. Form of application from the Borough Electrical 
Engineer. Applications by March 2. 


The Postmaster-General has appointed Mr. G. F. Mansbridge. 
M.I.E.E., to be Assistant Controller of the Stores Department, G.P.0. 


For the position of superintendent in the Southampton Corporation 
Tramways department there were 91 applications, and Mr. R. F. 
Dixon, assistant electrical engineer of the Hull tramwavs. has been 
recommended for the appointment. 

Portrush Urban Council have appointed Mr. R. B. Leach. of 
Heywood, electrical engineer for the proposed electricity supply 
scheme. 


Mr. H. J. Penfold has been appointed junior charge engincer at 
Dover at £78 per annum. 


Dr. L. J. Clendinnen has been appointed skiazraphist and radio- 
logist at the Melbourne Hospital. 


Mr. A. E. M'Closkey has been appointed (on probation) t» the 


position of electrical engineer in the Queensland branch of the 
Australian Postmaster-General's Department at £528 a year. 


INSTITUTIONS AND SOCIETIES. 


Yorkshire Section of the Institution of Electrical Engineers,— The 
annual dinner of this section was held on Friday last at the Hotel 
Metropole, Leeds, Mr. W. B. Woodhouse. chairman of the section, 
being in the chair. A large number of members and guests were also 
present, including Mr. A. G. Lupton, pro-chancellor of Leeds Uni- 
versity. Mr. W. Duddell, F.R.S.. Mr. Robert Hammond. Prof. G. F. 
Charnock, Mr. H. Dickinson and Mr. J. D. Bailie (hon. secretarv’. 

Mr. A. G. Luptoy, in proposing “ The Institution of Electrical Engi- 
neers," referred to the remarkable changes which had been brought 
about by the development of the industry, and said there seemed to be 
hardly a phase in life in which they did not look to electrical engineers to 
keep them in the right way. It was hardly possible for them to realise 
what life used to be before the introduction of electricity, and yet he 
supposed the next generation would sav we had been too slow. 

Mr. W. DupbpELL. in reply, drew attention to the great present pros- 
perity of the Institution. Both the membership and the revenue were 
increasing, and these brought with them an increase in the work there 
was todo. They hoped to extend their operations, however, and looked 
to the local sections to help them. 

Mr. Rost. HAaMMonpD, who also acknowledged the toast, remarked that 
the progress of the industry had been greatly due to the Institution in the 
way in which it had educated and given a standing to qualified men. 
In South Africa there was a gre :t application of electricity to gold mining. 
and he urged that every coal mine in Yorkshire should have electric 
winding. Eight vears ago the idea of electric winding on the Rand was 
treated as something ridiculous, To-day, out of 60 of the Rand mines. 
48 were worked electrically. and half of them were supplied with electric 
winding with a power amounting to 70.000 kw. What could be done on 
the Rand by the members of the Institution of Electrical Engineers could 
be done in Yorkshire. 

In proposing the toast of ** Our Guests.” Mr. W. B. WOODHOUSE drew 
attention to the wav in which the coal and agricultural industries might 
mutually assist each other. Coal was already indirectly used as a fertiliser 
bv the production of sulphate of ammonia, and electricity could be 
employed to get rid of that bane of the agriculturist—smoke—and also to 
give him a convenient source of power for his various operations. 

Mr. H. DICKINSON replied. l 

Junior Institution of Engineers.—A meeting was held in She Veld 
on Saturday last for the purpose of forming a local section of this 
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Institution in that city. The meeting was well attended, and, after 
several members had spoken as to the aims and objects of the In- 
stitution. a formal resolution was passed requesting permission from 
the Council in London tə form a local section. 

Physical Society.—The following have been elected officers of this 
society for the ensuing year :— 

President : Sir J. J. Thomson, O.M., F.R.S. Vice-Presidents (who have 
filled the office of President): Prof. G. C. Foster, F.R.S., Prof. W. G. 
Adams, F.R.S., Prof. R. B. Clifton, F.R.S., Prof. A. W. Reinold, C.B., 
F.R.S., Prof. Sir A. W. Rücker, F.R.S., Sir W. de W. Abney, R.E.. K.C.B., 
F.R.S., Sir Oliver J. Lodge. F.R.S., Prof. S. P. Thompson, F.R.S., Dr. 
R. T. Glazebrook, F.R.S., Prof. J. H. Poynting, F.R.S., Prof. J. Perry, 
F.R.S.. Dr. C. Chree. F.R.S.. Prof. H. L. Callendar, F.R.S., and Prof. A. 
Schuster, F.R.S. Vice-Presidents: Prof. T. Mether, F.R.S., Dr. A. 
Russell, Mr. F. E. Smith and Mr. R. S. Whipple. Secretaries : Mr. W. R. 
Cooper and Dr. S. W. J. Smith. Foreign Secretary; Dr. R. T. Glaze- 
brook, F.R.S. Treasurer: Mr. W. Duddell, F.R.S. Librarian: Dr. 
S. W. J. Smith. Other Members of Council: Dr. W. H. Eccles, Sir R. A. 
Hectield, F.R.S., Prof. G. W. O. Howe, Prof. J. W. Nicholson, Major 
W. A J. O'Meara, C.M.G., Mr. C. €. Paterson, Prof. O. W. Richardson, 
F.R.S.. Prof. the Hon. R. J. Strutt, F.R.S., Dr. W. E. Sumpner, and Dr. 
R. S. Willows. Assist. Secretary and Reporter : Mr. J. Guild. 

Royal Society.—The Papers read before the Royal Society yester- 
day iacluded the following: ‘* The Magnetic Properties of Iron when 
Shielded from the Earth's Magnetism,” by Prof. E. Wilson ; *' The 
Occurrence of Ozone in the Upper Atmosphere,’ by Dr. J. N. Pring ; 
"The Electrification Produced by the Raising of a Cloud of 
Dust." by Mr. W. A. D. Rudge; and on ** The Electrical Ignition of 
Gaseous Mixtures," by Prof. W. M. Thornton. 


International Electrica] Congress.—In connection with the Inter- 
national Electrical Congress to be held from Sept. 15 to 18. at San 
Francisco, during the Panama-Pacific Exposition, the following 
have been appointed honorary members, representing Great Britain, 
on the International Committee on Congress Organisation: Mr. W. 
Duddell, Mr. Alex. Siemens. Dr. R. T. Glazebrook, Col. R. E. 
Crompton, Mr. C. le Maistre, The Rt. Hon. Lord Rayleigh. Dr. 
Gisbert Kapp, Sir J. J. Thomson, Dr. Silvanus P. Thompson, Mr. 
W. M. Mordey, Prof. J. A. Fleming. The Hon. Sir Charles Parsons, 
Sir Oliver Lodge, and Mr. S. Z. de Ferranti. | 

Old Centralians.—4A very successful dinner of this Society was 
held last Saturday evening, when the Chairman. Dr. G. T. Moody, 
presided. Among those present were Prof. H. E. Armstrong. 
F.R.S., Prof. W. E. Dalby, F.R.S.. Prof. S. Dixon, Mr. W. Duddell, 
F.R.S., Prof. M. O. Forster. F.R.S.. Mr. Hugo Hirst, Sir Philip 
Magnus, M.P.. Prof. T. Mather, F.R.S.. Prof. W. J. Pope, F.R.S.. 
Dr. Le Sueur. Mr. A. L. Soper and Prof. W. C. Unwin, F.R.S. 
Humorous speeches were delivered by the Chairman, Prof. Dalby, 
Mr. S. S. Lambert, Mr. Maurice Solomon, Prof. Forster and Mr. 
Hirst, the intervals being devoted to a musical programme per- 
formed by Miss Forbes and Mr. Humphreys. 

Electrical Trades Benevolent Institution.—At the present time a 
strenuous effort is being made by the friends of this Institution to 
secure à handsome collection to be announced as an addition to the 
funds at the Annual Festival on March 25. We are. therefore, asked 
bv Mr. Justus Eck, chairman of the committee. to call our readers’ 
special attention to this matter. That the Institution has justified 
its existence is beyond doubt, for during the year 1913. despite the 
activity in electrical circles, the demand tor relief was twice that of 
the previous year. and must. as Mr. Eck remarks, inevitably increase. 
Membership is becoming of added importance. and it cannot be too 
earnestly impressed on all those engaged in the electrical trade in 
the United Kingdom whether as employers. managers. teachers. or on 
the engineering. designing. drawing, sales or office staff. or in any 
other similar capacity. to qualify as members without delav. As our 
readers will remember, membership is secured to qualified persons by 
a payment of 10s. in each year. payable in one sum or by small 
amounts, monthly or weekly. Many members. however. contribute 
sums in excess of this, five pounds being not at all unknown. Con- 
tributions of this kind. as well as others. are collected by authorised 
holders of collection books who receive reward for their work in the 
torm of free membership and votes in proportion to the amount of 
their collections. An appeal is made to all firms in every branch of 
the electrical industry in the United Kingdom to support this institu- 
tion and if unable themselves to collect. to nominate one or more 
members of their staff who are willing to become active collectors. 
Prompt application to the secretary. Electrical Trades Benevolent 
Institution, 18. Park Mansions, Vauxhall Park. SW. will ena le 
even the new collectors to report results before the next F estival. 

The vearbook of the Institution for 1014 has just heen issued and 
shows that the progress for the past vear has been satisfactory. The 
invest nents now stand at £4,920, the receipts for tae ponr mon al 
sonr e: amounted to £1.362. 18s. 9d.. and tae expenditure to 
£399. 16s. 8d.. leaving a credit balance of £062. 2s. Id. 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Feb. 27th (to-day). | 
JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Mceting at 39, Victoria-street, London, S.W. Paper on 
“ Operation and Upkeep of Electric Motors," by Mr. E. F. 
Butler. 

NOTTINGHAM ENGINEERS’ AND WORKS MANAGERS” ASSOCIATION. 

§ p.m. Meeting at Victoria Station Hotel, Nottingham. Papor 
on " Metal Filament Lamps, and their Application to Works 
Lighting," by Mr. S. H. Callow. 

PavsicAL Society. 

$:30 p.m. Meeting at Imperial College of Science, Imperial Institute 
Road, South Kensington, S.W. First Guthrie Lecture on 
" Radiation of Gas Molecules Excited by Light," by Prof. 
R. W. Wood. 

ROYAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Piccadilly, London, W. Dis- 

course on ** Surface Combustion," by Prof. W. A. Bone, F.R.S. 


SATURDAY, Feb. 28th. 
Rovar INSTITUTION. 
Meeting at  Albemarle.street, 


aa 


3 p.m. Piccadilly, London, W.. 
Lecture on “ Recent Discoveries in Physical Science," by Prof. 
Sir J. J. Thomson, O.M.. F.R.S. (Lecture 1.) 


MONDAY, March 2nd. | | 

. SocrETY oF ENGINEERS. 

7:30 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Paper on '' Esperanto : 
An Internationa] Language for Engineers" by Mr. T. S. 
Gueritte. 


TUESDAY, March 3rd. "EP 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL. 
ENGINEERs, 
7:30 p.m. Meeting at the Municipal School of Technology, Man- 
chester. Paper on “ The Possibilities of Electiic Traction om 
Railways,” by Mr. J. L. Moffett. 


INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at Great George-street, Wesiminster, S.W.; 
Discussion on Papers on '' Rail-steels for Electric Railways,” 
by Mr. W. Willox, and on * Rail-corrugation and its Causes,” 
by Mr. S. P. W. D. Sellon. 


SCOTTISH STUDENTS’ SECTION OF THE INSTITUTION OF ELECTAICAL 
. ENGINEERS. 

8 p.m. Meeting at the Royal Technical College, Glasgow. Paper 
on '' The Maintenance and Repairs of D.C. Plant," by Mr. H. A. 
Stewart. i 

WIRELESS SOCIETY or LONDON. 

$ p.m. Meeting at the Institution of Electrical Engineers, Victoria. 
Embankment, London, W.C. Discussions on “ The Design of 
Receiving Apparatus," opened by Mr. E. R. (Clarke, and on 
“The Relative Importance of Constructional Features of 
Telephones,” opened by Mr. W. J.. Fry. 


WEDNESDAY, March 4th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at Victoria Embankment, London, W.C. 
Discussions on ‘ Synchronous v. Induction Motors," opened by 
Mr. H. K. Whitehorn, and on '' The Prospects of Electrical 
Engineers," opened by Mr. J. W. Kilby. 


THURSDAY, March 5th. 
Roya INSTITUTION. 
3 p.m. Meeting at  Albemarle-street, Piccadilly, London, W. 
Lecture on * Heat and Cold,” by Prof. C. F. Jenkin. (Lecture I.) 


FRIDAY, March 6th. 
GREENOCK ELECTRICAL SOCIETY. 
Meeting at ths Temperance Institute, West Stewart-street, 


(245 p.m. 
" Power Transmission," by Mr. A. 


Greenock. Paper on 
Zoller. 

JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at 39, Victoria-street, London, N.W. Paper on 

'" Maihak Indicator and Bottcher’s Power Counter," by Mr. 
F. E. Rainey. 

THE LONDON ELECTRICAL ENGINEERS 

Officer Commanding, Lieut.-Col. H. M. LEAF. 
The following orders have been issued for the current week :— 

Monday, March 2nd, '* A " Company.—Technical Instruction, 7 p.m. to 
10 p.m. Min'ature Range Practice, 7 p.m. to 9 p.m. 

Tuesday. March 3rd, " B " Company.— Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 

Wednesday, March 4th, Recruits onlv.— Infantry. Drill. 7 p.m. to 8 p.m. 
Technical Lustruction, 8 p.m. to 10 p.m. Rating Examination for all 
Companies, 7 p.m. to I0 p.m. l e 

Thursday. March 5th, ^ € ^ Company.— Technical Instruction, / p.m. to 
10 p.m. Miniature Range Praciice, 7 pan. to 9 pm. : 

Frieay. March Gih, " D? Company.— Technical Instruction, « p.m. to 
9:30 pm. Miniature Range Practice, 7 p.m. to 9 p.m. 

Saiurdav. March 7hb. Headquariers will. be ev ned for regimental 
business only from 10 a.m. till 12 noon. 
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MOTOR AND CONTROL EQUIPMENTS FOR ELECTRIC 
LOCOMOTIVES. * 


BY F. LYDALTL. 


Summary.—The question of motor capscity in relstion to certain out- 
side charectersities of the locomotive is touched upon, and the influence 
of the weight of the locomotive and the conditions of service upon the 
design of the control equipment is then considered by means of an ex- 
ample. "Various systems of control are dealt with, and the author next 
discusses from a practical standpoint the design of the resistance grids, 
contactors, reversers, circuit-breakers, epparatus for zutomatic working 
and incuction regulators. 


Dealing first with motors for locomotives it will be convenient to 
divide them into two classes—viz., geared and gearless motors. The 
suitability of one class in preference to the other in any particular 
case has already been discussed at some length in a previous Paper.t 
The conclusions arrived at are that the sphere of utility of the geared 
motor is practically confined to locomotives of moderate speed, as, 
for instance, locomotives whose maximum speed never exceeds 60 to 
65 miles per hour; whereas for express passenger locomotives, with 
which speeds up to 80 to 85 miles per hour may be reached, the gear- 
less motor practically holds the field. It is proposed only to draw 
attention to questions of motor capacity in relation to (a) gauge, 
(b) electrical system, (c) voltage, (d) diameter of driving wheel, (e) 
method of transmission, and (f) forced ventilation. 

(aj Gauge.—It will be readily understood that a narrow gauge 
hampers the designer very seriously. If it is intended to adopt the 
ordinary form of transmission—viz., by single reduction gearing 
with the “ wheelbarrow " type of suspension—the space available 
for the motor and the gearing is equal in one direction to the distance 
between the wheel tyres, less the necessary clearance. If with the 
normal-sized driving wheel the space available is insufficient to 
accommodate a motor of the required capacity, the only alternatives 
are to increase the wheel diameter or to adopt some other form of 
transmission. The latter of these two alternatives leads to a more 
expensive construction, but nevertheless it may be unavoidable. 
The restrictions of gauge are of less importance in a locomotive in 
which gearless motors are used mounted in the body of the loco- 
motive and driving by connecting rods and jack shafts. With this 
construction the motor can be made as large in diameter as desired 
consistent with the limits of armature peripheral velocity, but in an 
axial direction it is limited by the distance between the centres of the 
crank pins at the two ends of the jack shaft. With outside bearings, 
however, the cranks being on extensions of the journals, this is not a 
severe restriction. 

(b) and (c) Electrical System and Voltage. —Four alternative sys- 
tems may be mentioned: continuous current, low-tension, con- 
tinuous current, high-tension, three-phase alternating current, 
single-phase alternating current. For continuous current low- 
tension may be regarded as »ny voltage up to 750 or 800, high- 
tension 1,000 volts upwards, there being no cases that the author is 
aware of in which the voltage is between 800 and 1.000. It will he 
obvious that for the same capacity a high-tension motor will be 
larger and heavier than a low-tension motor. There is less space for 
armature conductors, and therefore the armature must be bigger for 
the same volume of copper. The commutator may be shorter if the 
motor is designed for a high terminal voltage, and not merely insu- 
lated for connection in series with another low-voltage motor on a 
high-tension supply ; but this advantage is counterbalanced by the 
longer creeping surfaces required and the greater clearances between 
live parts and the frame. Space in an axial direction being in general 
restricted, the tendency will naturally be towards an increase in the 
diameter, corresponding to an increase in the working voltage. [n 
considering the two alternating-current systems the question of 
frequency is important. For three-phase locomotive motors, 
especially those operating in cascade, a low frequency is desirable. 
In the new locomotives for the Norfolk & Western Railway 25-fre- 
quency motors are to be used, but this is probably on account of the 
general tendency in the United States to adopt this frequency as the 
lowest standard for railway werk in order to utilise tke supply for 
other purposes at the same time. So far as capacity in relation to 
weight and bulk is concerned, polyphase induction motors make a 
very good showing, as may be seen from several examples in the 
table annexed. Jt must be remembered, however, in comparing 
induction motors with motors having series characteristics, whether 
continuous current or single-phase alternating current, that the 
induction motor is rated at its maximum speed —that is, at a speed 
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which may correspond to the maximum permissible peripheral velo. 
city of the rotor—whereas thc series motor is rated on the basis of a 
speed which may be, and often is, not more thin half the maximum. 
If series motors were especially designed to give their output on the 
one-hour rating at their maximum speeds they would compare very 
favourably with induction motors; at least the continuous-current 
series motor would give astonishing figures for weight per horse. 
power. | 

(f) Forced Ventilation.—The advantage of forced ventilation in 
inereasing the continuous capacity is so great that it is becoming 
general to introduce it in locomotives of all classes except small 
industrial locomotives. A few figures are given in the table showing 
the gain in capacity duc to forced ventilation as compared with radia. 
tion from the external surface of the closed motor, shown more par- 
ticularly in the relation between the continuous and the one-hour 
ratings. The complication of apparatus involved in the provision of 
the blowers is not great, and no trouble in regard to maintenance 
need be anticipated, as the blowers and their motors can be fixed in 
the interior of the locomotive where they can be inspected at any time. 


CONTROL EQUIPMENTS. 


The design of an electric locomotive, on the other hand, depends 
on quite different considerations from those affecting the design of a 
motor coach. In the first place, the weight is arbitrarily chosen 
independently of the structural strength and to a certain extent of 
the capacity of the equipment; on the contrary, the principal 
deciding factors are the adhesion necessary to enable the required 
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tractive effort to be exerted, and the speed of travel. The first cf 
these factors determines the weight carried by the driving wheels; 
the second the number and arrangement of non-driving wheels. In 
many cases locomotives are ballasted in order to bring up the total 
weight to the required value. In the second place, electric loco- 
motives are not usually intended for service in which high accelera- 
tion is required. Rapid starting is not a matter of great importance 
for freight trains or for long.distance passenger trains. In conse- 
quence the proprtion of the weight on the driving wheels to the total 
weight of the train is usually much lower in the case of trains hauled 
by electric locomotives than in the case of multiple-unit motor and 
trailer coach trains. This difference in the ratio of adhesion weight 
to total weight has a marked influence on the control system, as will 
be seen the moment the question of starting on gradients is con- 
sidered. "The following general statements with regard to heavy 
traction by steam or by electrie locomotives will be admitted by 
railway engineers. (a) The weight on a pair of driving wheels 15 
generally not far from the maximum permissible weight as deter- 
mined by the strength of the track, bridges, &c. (^) A locomotive 
is utilised to the greatest advantage when it is coupled to the heaviest 
train with which it is able to deal; that is, haul at the regulation 
speed on the line selected, start on the steepest rising gradient, and 
stop on the maximum falling gradient. 

It will perhaps be best to explain the influence of these points on 
the control system by considering a simple example. Let it be 
assumed that the maximam weight per axle of the locomotive Is 16 
tons; aad take the case of an articulated four-axle 64-ton locomotive, 
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cach half of which is equipped with one continuous-current motor, 
driving through single-reduction gearing and coupling rods. Sup- 
pose also that the steepest gradient on the line is 1 in 90. Fig. 1 
gives the performance curves of each motor. In order to study the 
capabilities of the locomotive it is necessary to make some reasonable 
assumption as to the maximum value of the coefficient of adhesion. 
Let it be assumed that this value is 1 to 4, in other words, that the 
greatest tractive effort that can be exerted by the motors without 
causing the wheels to slip is 64/4 tons (— 16 tons) measured at the 
tread of the driving wheels (not at the draw-bar). Now the varia- 
tions of the tractive effort exerted by the motors during the progress 
of the controller obviously depend on the number of steps in which the 
controlling resistances are switched out with motors in series and in 
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parallel. Whatever the variation may be, the current on each posi- 
tion of the controller must be allowed to fall so far that when the next 
step of resistance is switched out the current does not increase 
beyond the value corresponding to the maximum permissible tractive 
effort. If the load behind the locomotive when travelling up the 
specified gradient is too great, the current will never fall sufficiently to 
permit the controller to progress without causing the wheels to slip. 
It is, of course, well known that when the wheels slip the tractive 
effort is much less than while the wheels adhere to the rails. If, 
therefore, the load is excessive, the locomotive will be unable to start 
the train and gather speed on the gradient, although it may be per- 
fectly capable of maintaining full speed up the gradient if the train 
has already bzen started on the level or on an easier gradient. Thus, 
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suppose the locomotive mentioned above is coupled to a train weigh- 
ing,W tons, and assume that the tractive resistance of the whole train 
during the start is 7 lb. per ton, then the tractive effort required to 
maintain speed on the gradient of 1 in 90 without acceleration will be 


wes [22:017 
(W +64) 90 
= (W + 64)32 1b., 

: 


"s 0-915 t 
—20* 915 ton. 


This, then, will be the theoretical lower limit of the variation of 
tractive effort during the start. For example. supposing the number 
of steps in the control system is such that with an upper limit of 
16 tons the lower limit is 12-5 tons, then the maximum train weight 
permissible will be given by the equation 


W 
— +0-915= 12-5, 
10 


from which W=810 tons. It is hardly practicable, however, on the 
assumptions made above, to work with a trailing load as high as this. 
If this load were coupled to the engine and an attempt were made to 
start up on the specified gradient, each step of the control would 
occupy an inordinate time before the motor current fell far enough 
to permit the controller to advance to the next step. This is fairly 
obvious from the speed time curve in Fig. 2, which shows how the 
acceleration varies from a fairly high value down to almost zero on 
each position of the controller. If, then, the maximum theoretical 
load is attached to the locomotive, the acceleration must actually 
reach zero on each position of the controller, which is, of course, 
impracticable. In practice, therefore, the load must be limited to 
something less than the theoretical maximum value. For the fol- 
lowing reason the reduction will depend on the gradient. If the 
tractive resistance is small compared with the force of gravity on 
the gradient the pull required to maintain speed on the gradient can 
be calculated with fair accuracy. If not, the calculation will depend 
to a large extent on a correct forecast of the tractive resistance. Even ` 
a correct forecast, however, is not sufficient, since the tractive 
resistance differs between wide limits under varying conditions. For 
example, suppose the gradient in question is l in 50, and the estimated 
tractive resistance is 7 lb. per ton. Then the pull corresponding to 
steady speed will be 


2.240 
——— +7 lb. per ton=51-8 lb. per ton. 


50 

An error of 10 per cent. in the tractive resistance will only involve an 
error of 1-25 per cent. in the total. If. however, the gradient were 
I in 200, an error of 10 per cent. in the tractive resistance would lead 
to an error in the total of 3-8 per cent. The only safe way, then, is 
to estimate the tractive resistance on the high side and allow a margin 
beyond the calculated value to ensure that the starting period is not 
unduly prolonged. For example, in the case illustrated in Fig. 2, 
the theoretical maximum value is 810 tons, and the actual value on 
the basis of which the curves have been drawn is only 740 tons. The 
number of steps in the controller or control system will depend on 
the characteristics of the motor in question. If the magnetic circuit 
of the motor is not highly saturated on that part of its range which 
is used during starting, and if the resistance of the motor is relatively 
high, the number of steps necessary to keep the torque variation 
within moderate limits is not likely to be excessive. The greater the 
saturation and the lower the internal resistance the greater will be 
the number of steps. These two factors can be combined in one— 
viz., the slope of the speed curve at the working range. The greater 
the slope the smaller the number of steps. This slope, being the 
resultant of the two factors, will vary with different motors. In a 
general way, one may say that the bigger the motors the lower will 
be the internal resistance, and, thezcfore, the less the slope and the 
greater the number of steps. This is illustrated by the comparison 
in Figs. 1 and 3, the former of which shows the starting curves for a 
550 H.P. motor and the latter those for a 100 H.P. motor, the same 
percentage variation of torque being permitted in both cases. 


(To be concluded.) 
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BOARD OF TRADE REPORT ON ELECTRIC RAILWAY 
ACCIDENT AT NEWCASTLE-ON-TYNE. 


The report of Lieut.-Col. P. G. von Donop, R.E., to the Board of 
Trade on the accident which occurred to an electric train at New- 
castle Central Station on January 9th has now been issued. It 
appears that a two vehicle train was entering the station when it 
collided with a stationary train of seven electric vehicles. Five 
passengers were slightly injured, and some damage was done to the 
stock. On approaching the station a train has to pass an up distant 
signal. an outer up main home signal, an up main route indicating 
signal (showing the platform into which the train is to run). and a 
platform entering signal. Under the last signai is a calling-on arm, 
the lowering of which indicates that the platform line is partially 
occupied, and that the driver cf the incoming train can only proceed 
so far as it is clear. 


The 3:27 p.m. electric train from Tynemouth to which the accident 
occurred consisted of only two electric vehicles, and was to be admitted 
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into No. 2 platform line. This line, which has a platform 501 ft. in 
length, is just long enough to accommodate nine electric coaches. On 
account, however, of there being some points fitted with a locking bar, at 
the eastern extremity of this platform line, it is necessary that the wheels 
of vehicles arriving at this platform should come to a stand clear of that 
bar. When nine vehicles are standing at the platform there is only a 
clearance of 4 ft. 2 in. between the last pair of wheels and the locking bar. 
At the time that the train was approaching the station, there were seven 
electric vehicles already standing in No. 2 platform line, so that there was 
just room on that line for the vehicles forming that train. But it was 
necessary, in order to clear the locking bar, that they should be brought 
to a stand very close to the standing vehicles. From the position of the 
signals the driver clearly understood that that line was already partially 
occupied by some vehicles. He seems to have applied the brakes, and 
does not think that the wheels were then skidding, but when he was about 
4 yds. from the standing vehicles and was almost stopped, he realised 
that he was not going to stop in time; he then at once applied sand and 
the Westinghouse brake, but the wheels were then skidding, and the colli- 
sion occurred. He attributes the skidding to the fact that the rails were 
in a greasy condition. The shock of the collision was so slight that he 
was getting his train ready to go out again before he knew that there were 
any complaints of injury. Other evidence goes to show that the driver 
had the train well under control. 

This is, the Inspector remarks, not the first collision of this nature 
which has occurred at Newcastle Central Station on occasions when, 
owing to the length of trains and the length of platform accommodation 
available, it has been necessary for trains to be run very close up to buffer 
stops or to standing vehicles before being brought to a stand. As long 
as this practice continues, of giving a driver a very small margin of space 
within which he must stop his train, errors of judgment resulting in mis- 
haps of this nature are bound to recur. There is only one other point 
calling for notice in connection with this accident. When trains are per- 
mitted to enter the platform under the calling-on signal, that signal 
should not be lowered until the train has been brought nearly to astand 
at the platform signal. From the evidence given by the signalman it is 
clear that on this occasion this regulation was not observed, and that the 
calling-on arm was lowered long before the train had reached the platform 
signal. It also appears according to his evidence, that it is the practice 
at this box for this regulation to be disregarded. The reecon alleged for 
this disregard is that, if a short train is actually brought to a stand at the 
platform signal, it may be standing in a position in which it is then im- 
possible for it to pick up the electric current, and consequently the train 
could not move forward again. There appears undoubtedly to be some 
reason in this argument, as, owing to there being some points and cross- 
ings situated near the east end of the platform line there is a considerable 
space over which there is no third rail from which current can be picked 
up. It is, of course, very desirable that all rules should be strictly ad- 
hered to, and it is therefore suggested that the company should look into 
this matter with the view, if necessary, of amending the regulation. 


RAIL-CORRUGATION AND ITS CAUSES.* 
BY S. P. W. SELLON. 


The corrugation of rails has become general and serious upon rail- 
ways and tramways since the introduction of electric traction, and 
seriously exercises the owners of such undertakings. Investigations 
organised by many associations in various parts of the world have 
not discovered a solution of the trouble, or propounded any theory of 
the causes which has found general acceptance ; nor have they put 
forward any remedy. The object of this Paper is to put forward the 
present position for discussion, in the hope that therefrom assistance 
towards a remedy may proceed. 

Large expenditure is being incurred by many tramway undertakings 
in grinding out corrugations, thereby shortening the life of the rails 
abnormally. It is estimated by the general manager of the City of 
Glaszow tramways that his undertaking spends not less than £10,000 
per annum in this grinding operation. ‘The author is of opinion that 
the rail-steel now used for rails is not hard enough or tough enough for 
its work. Possibly modern methods of stecl and rail making are at 
fault in this direction. The use of wheels of small diameter is evi- 
dently severe on the rails, but the conditions of tramway working 
make alteration impracticable. It therefore becomes necessary to 
find a material which will not vield to the wheel actions which are the 
immediate cause of corrugation. 

Tne author believes that hard rails--7.e.. with a high proportion of 
carbon—-are essential, and he finds it stated by an important ('on- 
tinental authority that rails which contain carbon exceeding 0-55 
per cent. and phosphorus less than 0-08 per cent. have never been 
found corrugated. The authors personal experience Is, that well. 
made rails containing a high percentage of carbon are practically free 
from trouble. Further, there is resent evidence that a high propor- 
tion of silicon added to the rail-steel gives a satisfactory increase of 
life by its greater resistance to corrugation, as well as to ordinary 
wear. In leaving this portion of the sabject. the author would ob- 
serve that between 1868 and 1903 he was responsible for the purchase 


* Abstract of a Paper read before the Institution of Civil Engineers. 
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of [10,000 tons of tramway rails, to a specification which included a 
high proportion of carbon—namely, not less than 0-60 per cent. 
The terms of the specification were strictly enforced during inspec- 
tion, and the rails were laid in various English towns. On those rails 
no corrugation has occurred.; whereas, when the tramway systems 
referred to have been extended with rails containing between 0-40 and 
0-55 per cent. of carbon, in accordance with the British Standard 
specifications, corrugation has appeared on these extensions, although 
the method of construction and the rolling stock carried by them are 
the same. With such experience it is difficult to come to any other 
decision than that, while there are many causes tending to produce 
corrugation, it is the character of the rail in resisting that pheno- 
menon which is the chief practical factor, and the one which should be 
dealt with. The British Standard specifications were established 
before corrugation was realised as a scrious possibility, and the range 
of carbon content permitted, besides being rather wide, only ap- 
proaches the hard side for Bessemer steel, whilst it is on the soft side 
for open-hearth steel. 

The general character of corrugation is described, stress being 
laid upon the facts that the ''crests" have the appearance of 
planished or cold rolled steel, and are relatively hard and refractory 
to acid ; and that the '* hollows " are dull, show some lateral detru- 
sion and pitting, and are only slightly harder than the body of the 
steel. The conclusion drawn is that the ` crests " are cold rolled, 
and the “ hollows " are surface which has been crushed, due to the 
vertical loads imposed by the wheels oscillating about the elastic 
compressive limit of the steel. How the oscillatory character of the 
load is brought about is not considered, but it is pointed out that at 
ordinary speeds the usual pitch of the corrugations on tramway-rails 
corresponds with a frequency of the order of 100 per second. The 
difference between this periodicity and that causing the corrugation 
of macadam roads by motor-vehicles is referred to. The possi 
bility of the rails receiving initial corrugations in the processes of 
rolling and cooling is briefly discussed, but it is pointed out that such 
initial corrugation, if it ever exists, is uncommon. Differences of 
surface hardness or internal stresses reccived during manufacture 
are suggested as possibilities. 

Leaving these suggestions, the fact remains that corrugation is due 
to the failure of the rail-table under the stresses imposed upon it. 
The surface is alternately cold rolled and disintegrated. The 
measurements of static pressure made by Mr. Worby Beaumont, and 
set out in the Paper he presented to the British Association in 1911, 
are shown to prove that pressures of such magnitude as to produce 
destructive effects occur, but that it is probable that the compressive 
elastic limit of rail.stecl is not generally exceeded. The evidence, 
therefore, seems to show that a comparatively small increase in the 
compressive strength of the steel will prevent the particular kind of 
wear under consideration. The author suggests that the essential 
points to be specified are mechanical properties corresponding with 
the working stresses imposed upon the rails, and first compressive 
strength. The British Standard specification prescribes an ultimate 
tensile strength of 40 tons per square inch, the compressive strength 
is probably about the same as the tensile; the actual wear of tram- 
way rails suggests that it is somewhat in excess of 40 tons per square 
inch. Probably steel with an ultimate tensile strength of 50 to 60 
tons per square inch will be hard enough to resist the destructive 
stresses, but it is essential that it shall not have a high degree of 
ductility. The minimum pressure needed to produce surface crush- 
ing and flowing should be determined. It is suggested that a Brinell 
test mav give all the information needed. The tup test may have to 
be modified, but rails laid on a continuous concrete substructure 
have a large margin of safety against breakage from vertical shocks. 
and a less severe tup test should suffice. The whole specification of 
the rail in respect to its mechanical qualities should bear a direct 
relation to the stresses which it will be called upon to resist. 
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A 425-Mile Transmission Project in California.—A power 
transmission scheme covering a distance of 425 miles is proposed 
by the Coachella Valley Ice & Electric Co. A 35-mile trans- 
mission line will be built from Banning to San Bernardino, 
connecting the existing lines of the Coachella and the Southern 
Sierras svstem. From Coachella the transmission line will also 
be extended 150 miles to the south, where it will connect with 
the present system of the Holton Power Co., operating in and 
about Kl Centro. From the water-power station at Bishop to 
El Centro is a distance of about 425 miles, so that the con- 
necting links about to be built will complete one of the longest 
transmission lines in the world. The transmission potential 
will be 55.000 volts. 
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| number of incoming calls without the corresponding attractions 
ı of the pilot relay. The number of these is known, and is given 
| by (T,—T,). 
Nothing, however, is known about the way in which these 
calls come in, how many concurrences of the first, second or 
(Y p: 2 E 1 = e .- L4 - . at "OD: ilit 
Summary.—A short description is given of the means employed. of cae order un di M bi i ld RRON E EE 
measuring the enswering time, and the author then discusses mathc- 1.9 such concurrences 15 decreasing very rapi A Wit the or er 
matically the effect of calls coming in before the previous call is answered. | af the concurrence. and as our first approximation we will 
A formula is deduced for an ideal enswering time by means of which the | assume that we will not have more than three simultaneously 
respective service given by operators can be compared. incoming calls. so that concurrences of greater than the second 
As the method used in the measurement of the answering order will he treated as being of the second order. This will 
time at Odense Exchange is new, it is possible that it may alwavs be allowable even in exchanges with a great influx of 
n d ^ z € r ic . Ps Tis E € € = s | E ; 
> d calls when there is proper co-operation between the operators. 
he of interest to others outside our own company, and I have, | © ns h eee | " Boece th d E 
therefore, tried to describe this method. By the term "^ answer- We will now investigate the Influence on the answering time 
ing time " is meant the time elapsing from the moment a | Que to simultaneously incoming calls. This can most easily 
m ' i m M ype Y a6 id T y ry ‘ " D 1 4 SUR Ch Po 
subscriber calls his central ottice (takes off the receiver) until he oa " Ds eU SH D. Each call has a certain answer 
: . . . u time. The first call show 
the operator answers. Up to the present time this answering | ma 2 E: ul i a a M 2 
g. 1à: answering tim 
time has, as far as I know, only been measured hy means of | qu. APO x T i 
: ’ vs ° i : : =L. " Jtner se ra Cad 
test calls from subscribers’ stations. the intermediate distribut- he ers ep to 
. i Ae . | has an answering time of C". anc 
ing frame or other convenient places. This method determ nes n IE ; 
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separate call is S.=C. Another 
call concurrent to this one can 
originate anywhere in the time 
C and only in this space. because otherwise the relay would 
be attracted twice. The maximum answering time for a call 
of the second order can be S,max. — (C 4-1), when ¢ is the time 
an operator takes in making a connection, calculated until the 
time the following answer begins, and the minimum time is 


Fig. l.—DiaGPAM OF SIMUL- 
TANEOUS CALLS. 


compared, taking into consideration the conditions under 
which the call was made. | 
The boards in the switchboard equipment in service at | 
Odense exchange are divided into three sections, with 200 to 
300 subscribers in each position. The subscribers’ calling 
signals are connected to the winding of a pilot relav. This 
controls the circuit of the pilot lamp, placed in the middle of 
the position and common to the same group of line lamps. 
which circuit will be closed and the lamp illuninated whenever Smin. =, 
any line relay operates, or in case of several simultaneous calls | or the average answering time for a call of the second order is 
until all calls are answered. The system 1s a double-cord | then calculated to be _ 
system, and the method of operating is to throw the listening S= atl. 
key into the answering position before inserting the answering 2 
plug. All ringing keys are automatically thrown back. 
The measuring arrangement, which will be referred to later 


In the same way the average answering time for a call of 
the third order can be shown to be 


` . . t 
on. consists mainly of two counters and two watches supplied q C L5 
» " v. $ ‘ry ° 
with starting relays. They are connected to the pilot relays ^ ou 
for calling, in such a way that one of the watches will The number of " first ` calls included in T, calls is T.: the 
R 


start when the pilot relay attracts its armature and stop when | rest (T, — T,) will be of a greater degree. and preliminarily we 
the call is answered, or, if several calls are coming in simul- | will assume r (T, — T,) to be of the second degree, and y (T -p 
taneously, when the last one is being answered. Simultaneously | be of a degree greater than the second. Treating all calli of 
with the attraction, the counter associated with this watch | greater than the second order as beiny of the third order | We 
will count one step forward. The other watch measures the | can take the total answering time ^ l ' 
time elapsing from when the operator begins to answer a call C i C 

until the connection is made. and its counter will at the same S=T,.C+.4£(T,—T,) (. Jr ae (T;—T)( dE 1-51) 2. 0) 
time count one step forward for each connection made. We ae 2 

will make a preliminary assumption that the central office only 
consists of one position (the influence of the neighbouring 
positions will be mentioned later on). In this case the measur- Fors ; 
ing instruments will indicate (1) number of attractions of the ded separate calls the watch will count on an average C seconds 
armature of the pilot relav for incoming calls, which we will oreach call. Forconcurrences of the first order (incoming calls 
denote by T,; (2) the total time for these attractions, which of the second order) the watch will. notwithstanding the time 
we will denote by S,; (3) the number of calls corresponding when the second call SAMES I, when it is only concurrent with 
to the number of attractions T,, we will call T, ; and the total the first one, show a time elapsed of (C+¢) seconds. For 


and we know z+y=]1. 
Having obtained this expression for S, we will now inves- 
tigate what it is for an answering time indicated on the watch 
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time taken for these connections denoted by E, E m arts ert eens order (incoming calls of the third 
If all the calls were coming in separately—that is, if each Es a a is (C 4- 2t). This is rendered clear bv Fig. 2. 
Separate call was answered before the next call came in—then te pilot relay for T, calls is attracted T, times and each time 


the time S; would be the total answering time of T, calls, and for a minimum period of C seconds ; besides that in r M 
the average aiuwerino-time«of thie-centraliaihicc heresdonoted of these cases It is attracted an additional ¢ seconds, and in 
with S, would be y( Es D,)casesa further £ seconds. The total answering time 
5, is therefore calculated to be : 
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generally se ; there will always be a certain | With the aid of the equations (1) and (2) 
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z can be eliminated through the equation z- y— l, | According to experience, C is on an average equal to , 


and t. 
and of unknown quantities only y remains, the determma- " 
tion of which will be shown later on. id TM = 
With the aid of the equation x + y=1 the equations (7) an — a 
1 P e g 2D. —ay\t . T 
(2) can be modified to and we get j= rs " uM. 


C t 
g—7,C+(1—-TH(s +t) +T T) 


and Sı=T,C+(T.—T,)t+y(T.— Ta), 


and from these two equations € can be found 


(3) 
(4) 


C t 
S S,-(T,- T), — (Te T) 


as 8-8 
m C=2. y g 
e ^8 


By insertion of thi: value in equation (3) we can obtain an 
expression for 5. 
We will first change equation (3) to the form 


S= (T TS (T7 T) (1+ 0540 
and we will have 
d N-- r - 
S(T gy sosy JHT) (1+0.59)', 


or 
S(T, --T,) =(T, + T) (8—8) - (T2 — T05! 
+(T,—T,}?(1+0-5y)t, 


we get ] 
OST, — T, S, + T,8, - (T, — T)*t (Te? — T.T,)yf. 
^ S y TE—T.T 
g_ Se pe ey 
2T, 2 2T, 2T, 
and as the average answering time is determined by 
28 
Sm = T, 
S TL—TON  T2—T.T 
S S e ?[ ?— ets - 
Sas i s _| i r s) zx d °° Jt. . ° . (5) 
OT. 20, wl, 2T.T. 


From this expression we will first try to eliminate the pre- 
liminary unknown quantity y. The total number of calls 
concurrent to others. as mentioned before, is (T, — T;). 

The total number of concurrences is equal to the number of 
calls of the second order—that is, z( T, — T,). 

What is the probability of getting concurrence in these of the 
second and greater degree ? The time in each of the z(T, — T,) 


e n C 
cases in which one or more farther calls can come in 1s (3 +t 
dnd 


C E 
The total time is. therefore, f 2) (T, — Tr. Under the as- 


ion of a uniform density of calls the probabilitv of 
f three or more calls will be 
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where T is the time corresponding to T.. 
The number of concurrences of three or more calls will 


thereafter be 


sumpt 
concurrences O 
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This number we have formerly denoted with y (T, — Tj), and 
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consequently 


J= T ; 
or because r+y~1 
C 
( 2 +t (1 Lund y)T, 
d T 


Taking the expression 2: equal to a, where a is that part 
of the time in which the operator 1s occupied, we get 

1-254 
| IO T4195 a 
The quantity a will in most cases vary between 0-2 and 0-5. 
Between these values we can obtain the corresponding values 


of y—namelv. a —0:2 y=0-2 
0-3 0-28 
0-4 0-34 
0-5 0-39 


Having found this expression for y asa function of a, we will 
investigate the reciprocal proportions of the last two terms of 
equation (5). which we will denote with R, and R,. 


Te — T.T, 
and R,-—- ‘OTT, 


For a service with small density of calls a will be small and 
(T, — T,) small, but for a greater density of calls a will be large 
and (T, — T,) will also increase. If we investigate the sizes of 
R, and R, in two opposite cases, assuming 

(1) T,=T,. which gives R, — R,-0; 

(2) T, 2 0-7 T,, a —0-4 and y — 0:34. 

In case 2 we get R, —0-064.! sec. 
R, —0-073.t sec. 
R,—R,- 0-009 . ! sec. 

Further, when we assume a large value for f, for example, 

( —]10 seconds, we get 


Jt. 


and 


R,—R,- 0-09 sec. 
So we can now state that the difference between R, and R; 
will not exceed ,' second, and we will in the future substitute 


R,+R, =2R,, 
by means of which equation (5) can be modified to 
S S —T,y 
ae t S; (T, Ts) à (6) 


2T, 2T, TRT, 

This is the complete expression for the average answering 
time Sm. in which the quantities Sj. T, and T, are known from 
the measuring arrangement and the quantity 
_E, 

T, 

This formula can, furthermore, be modified in order to get still 
more exact values, because the measurement of the answering 
time ceases by this method when the answering plug is inserted, 
and notwithstanding the service is as quick as possible, some 
fraction of a second will always elapse between the insertion 
of the answering plug and the operator's answer. [Ít will be 
possible to increase the answering time with a quantity by 
neglecting the last term in the formula. We will denote this 
with B, and in this case we have 


t 


[Toe Fe) 
JU pee h 
TT. 
In this expression we will insert 
T, 
r=, M 
e 
and we get (1—») 


A large number of practical tests have proved that the 
quantity » will generally fall between 0-8 and 0-9. 
We will assume »—0-85. Corresponding to this value for 
n, with / 2seven to eight seconds, we vet 
R=0-2 second. 


Experiments have shown that such a quantity corresponds 
approximately to the time elapsing between the insertion O 
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the answering plug and the verbal answer of the operator, and 
for that reason we always use the reduced formula, 
S, S, 
Sm on t Ty 0... . . (64) 
Another object of this method is to be able to classify 
the service rendered by the different operators, taking into 
consideration the circumstances under which the work is done. 
In order to do this we will go back to formula (3) 


S-T,C--(T,— T;) G+) HaT — T); 


and if we insert the value T 
SN 
jm 


T. 
we get C , 
Sz »T,C :-T.(1— o +) kale T R 


and for the average answering time 


C ( 
Sce door +l ny. 5 


, lern a i 
EM Cao» (1-7) 


Bv means of this formula we can calculate an ideal service 
suitable to use for comparisons, taking the answering time C to 
be equal to Cj, and the handling time ¢=- ¢; ; under this assump- 
tion we find an ideal answering time, 
214^ 7, 7 
Siz = Cor(lI-—»)t 142). & o gk. ge A) 
2 2 

In connection with the tests made at the Odense exchange 
we should use as a basis the corres- 


We will now consider the measuring arrangements which are 
shown in principle in Fig. 3. The arrangement shown here is 
connected to the operator’s position, in order to make it as clear 
as possible. At the central office it is arranged in such a way 
so as to permit a small number of measuring apparatus to be 
connected to the position we want to control through plugs 
and jacks. 

As soon as the pilot relay for calling is attracted the watch S; 
will start and the counter T, will count one step forward. When 
the operator begins to handle a call a connection is established 
over the contacts in the handling kev (the listening key. in this 
svstem has to be thrown before the opcrator plugs in the answer- 
ing jack) from earth through the winding and relay A to the 
live side of the battery and over the battery to earth, which 
will operate the relay A. The attraction of this relay s arma- 
ture will open the shunt, short-circuiting the counter T,, and 
it will start to count. By throwing the answering key into 
ringing position the counter will once more be short-circuited 
and will return to its rest position. For concurrent calls the 
counter will count the number of these, provided they are 
handled from the position, to which they are coming in. 

When the relay A attracts its armature, that is, when the 
operator begins to handle a call, provided the pilot relay is 
attracted, the watch relay E, will also be energised and will 


Pilot Relay for Calling 


E To 
T2 Calling Lamps 


s 
; 


ponding numerical values of n and y x E D NUT r uum | dro c MEE C d " 
based on the relation between a and n. Eos Teal Se i OS I 5 
THEME S y (approx.) Concurrence | 2 LOL aa ai ERN B, "BL 
OUS onedeioeedents 0-1 "-Anrachontimeoftie o 
T MANN 0-2 ol duds | ae a 
QN. a 0-3 i C+t i i j ; 
ESL. auesdusiXeess ()- 4 — : ! . (re. Q EL 
Assuming arbitrary numerical Example 2 | i ae eee ON b------ T us 
values for C; and ¢; for example aaa Ge ates CHEER = i i iun B 
— - 
C, 3 seconds and tl; -- 6 seconds, AM letras s l | | i ne 
' Cet ! bd i 2 
we should find that an operator, Ialle ky | DA! 
having served a certain number of Exampie 3. | ' e T || ce eee JUNE -i i "UN 
separate incoming calls with an Concurrence} EENEN PEE EEE | "B te = i 
average answering time of 3 seconds, ee ME i m= reg? i 
has not rendered a better service i auda | acies rE e cea z t; 
than another operator who. had 30 SET d i | " Ur ids cc DEDI E OE E 
per cent. of the calls concurrent with concurrence 1 220 = 
other calls, and required, sav, 5 Mercer NP le e | 


seconds per answer, of course. under 
theassumption that theoperator had 
not any additional work other than 
that connected with the handling of 
the incoming calls. Each operators abilities in connecting 
her calls can hereafter be compared with her ideal service 
formula, used in connection with the value of x corresponding 
to the service made, and her abilities can be expressed by 
3 
1^ fe 

This efficienev can be conducted one step further by the 
following consideration. From the moment the subscriber 
calls the central office and until the desired conversation can 
be obtained there will elapse a certain waiting time consisting 
of three parts :— 

1. The central office's answering time. 
n 
r 

3. The time elapsing whilst the operator Inserts the calling 
plug in the jack at the required number, presses the ringing 
key until the called subscriber responds. For the last-men- 
tioned part of the waiting time the central office will be irre- 
sponsible. The first two periods sive (S,,4-/) seconds, but 
following the service formula it should be S;--/; seconds. The 
quality of service may, therefore, be expressed byt’ 

, Oth t 
n =. - e 
Sut 


2. The handling time ¢=, 


LI 
t h 
t pilot relay. 
i ' +, 
Fic. 2.— DIAGRAM OF CONCURRENT AND NON- 
CONCURRENT CALLS. 3 


long as the operator is handling the call. 


[ 
" Contacts in AE 
i f f ,. f Closed in Answering Po 


attract its armature with the re uit that the watch will go as 
If the pilot relay is 
not attracted, which will generally be the case when a call 
originating in a neighbouring position is being handled, or if 
the operator is only li.tening to a connection already made, 
the time E, will not be measured. We will now investivate 
whether this arrangement can. furnish us with T,, S. T, and Es, 
required for determination of answering time and handling time, 

That the quantity T, elwavs must be correct can be seen 
Immediately from tlie arrangement. The quantity E, can vet 
an unimportant addition due to the fact that the watch will 
start if, during the handling of a call, from a neighbouring 
position, a call comes in to the operators own position. This 
inaccuracy is, however, so small that we can nevlect it. 

With regard to the quantities S, and T, the case is more 
complicated, and it will be necessary to investigate the service 
in different cases. 

When in the following, reference is made to an idle or busy 
operator, this will alwavs refer to the operator serving the 
position under test. i 


A.—SERVICE FROM THE POSITION UNDER TEST. 


ERA 
l. Separate call, operator idle; correct recording of both 
quantities. 


sition. 


nie Fic. 3.— DIAGRAM OF CONNECTIONS. 
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2. Concurrent incoming calls, operator idle; correct re- 
cording of both quantities. 

3. Separate call, operator busy ; when the call comes in the 
shunt short-circuiting T, will be opened and both T, and T, 
will count. After the operator has handled the call, her T, 
will count again ; that is, we will get one T, too much. 

4. Concurrent incoming calls, operator busy ; due to the 
reasons mentioned under 3 we will get one T, more than the 


number of calls. 


B.—SERVICE FROM NEIGHBOURING POSITIONS. 


1. Separate call, operator idle ; recording only on T,. 

2. Concurrent incoming calls, operator idle ; the operator 
on the position under test will handle the first incoming call 
and this will be recorded correctly. Assume an operator from 
à neighbouring position will handle the following call, while 
the first one is still being handled. — OT; is not recorded ; this is 
quite correct. as such calls are not handled from the position 
under test. S,, on the contrary, will be somewhat too great, 
because the watch goes until the last call is answered ; and 
should this be answered from a neighbouring position the 
operator under test will receive as answering time the whole 
of the time the pilot relay is attracted, without having to 
receive at the same time the last of the corresponding calls 
recorded on T,. 

9. Separate call. operator busy + correct recording. 

4. Concurrent incoming calls; operator busy; the connec- 
tion made from a neighbouring position can give a slightly 
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larger value for S,; the connections made by the operator on 
the position under test will be correctly recorded. Generally 
it mav be said, that help rendered from neighbouring positions 
will decrease the error of taking the threatening concurrence 
of the third and greater order as being of the second order. 


C.—HeE.Lpe RENDERED To NEIGHBOURING POSITIONS. 


This will only influence the result in such cases where, while 
an operator at the position under test is aiding another, a call 
comes in to her own position, and she hörsel. must serve this 
call. In this case there will be recorded one T, too much, but 
at the same time S, will be too great. This increase in the 
value for 8, will be from 0 to t seconds: that is, on the average 
t/2 second, and will nearly correspond to the extra call. The 
result will be that the cases A, and A, give too great a T,, the 
cases B, and B, too great an S, and B, and too small a T,. 

The probability for the happenings of the cases A, and A, is 
very small, because both neighbouring positions nt be occu- 
pied at the same time as the position under test. The error 
hereby will further be decreased through the case B, and still 
more through the cases B, and B,. 

What the result of these counteracting errors may be is 
difficult to determine except by trials, and a great number of 
test calls made by controllers have proved to correspond verv 
well with simultaneous measurements made bv the aid of this 
method. In the latest comparative tests the difference was only 
! second, while the first tests made by quite unskilled people 
gave a difference of 0-6 second. 


AUTOMATIC TELEPHONES AT KINGS COLLEGE HOSPITAL, LONDON. 


There are a number of interesting features in connection with the , to prevent the accumulation and assist the removal of dust, while 


automatic telephone clock and indicator svstems which have 
recently been installed hv Messrs. Siemens Bros & Co. at | 


Motor interrupter N? 1 


L vute- throw dh Contacts dum 
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Fic. 1.— DIAGRAM OF MOTOR [NTERRUPTER CIRCUIT. 
*60v 


King's College Hospital. Denmark Hill. London, S.E. This equip- 
ment was specially designed. and installed to meet the requirements 
specified by Prof. D. N. Capper, M.Inst.C.E., the consulting 
engineer for the hospital. Throughout great care has been taken 


Common Apparatus Unit. 


Y 
+60v 


automatic working was adopted in view of the necessity for constant 
intercommunication without the enployment of a night operator. 


Preselector and Connector 
Unit. 


[poser 
tsou | 
| Us | $u 
d | ry pw 
ose 


| " TOG CaS OCR TEs) Ge A EUIS 
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|: ic rx am. driving FAIS CS. 
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ke Contacts on connectors. 
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ic pig ad fx ar er ra rat 


GT Š 
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GENERAL DESCRIPTION OF THE SYSTEM. 
The various problems connected with the application of automatic 
telephony to the requirements of private users have long been re- 
ceiving the careful consideration of Messrs. Siemens Brothers & Co.'8 


Ld 
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preselector and relay C on the discriminator. The operation of relay 
T disconnects the driving circuit for the preselector and connects the 
subscriber's line through to the chosen discriminator. Relay T also 
connects the 60-volt terminal of the battery through the 10-ohm 
winding only to the C line contact so that a second preselector testing 
this line finds it engaged. As soon as the discriminator has been 
taken relays A and C thereon arc operated, the former by the current 
round the subscriber's loop, while the latter is in series with relay 
. T on the preselector. 


The relays in the discriminator are so connected as to cause the 
switch to make a “ discrimin:tion " between the two groups of lines 
connected to its contact bank. Should the subscriber send one 
impulse only, relay A is relcased once and returns to the operated 
position. This causes relay H to operate. Relay H retains and 
prepares the circuit for testinz overthe contacts of the first hundred. 
Should, however, two impulses Ee sent, relay A is released, operated 
and released again before returning permanently to the operated 
position. This second release causes the operation of relay J whose 
circuit has been prepared by relay H. The effect of the operation 
of relay J is to change the preparations for testing from the contacts 
of the first hundred to those for the second hundred. As soon as the 
inpulses have kcen sent relay V, is 
released, causing the driving circuit to 
Le completed. The arms rotate but the 
testing circuit can only be completed on 
the contacts already prepared by relays 
HorJ. That is, the discriminator will 
choose a line to the first or to the second 
hundred depending on whether one or 
two impulses have bcen sent. 

When a free line in the group desired 
is found the testing rclay (T) on the 
discriminator operates, connecting the 
subscriber's line through to a connector 
and disconnecting the relays in the 
discriminator. Relay C on the connec- 
tor operates in series with relay T on 
the discriminator. At the same time 
relay -A is operated by the current 
round the subscribers loop. Relay L 
is operated, its circuit being closed by 
contact C, of relay C, but closes its con- 
tact L, after contact A, has opened. 
Relay A also closes the circuit of relay 
V'. The subscribers impulses are re- 
ecived on relay A, relay V, being 
operated during the impulses and falling 
back when the train of impulses is 
finished. For cach impulse magnet H 
is operated once and raises the con- 
nector arms to the desired level. The 
opening of contact V,, releases relay 
C, which changes over the impulse 
circuit at contact C, to magnet D. 
The secend train of impulses is directed. 
therefore, to magnet D and causes the 
arms to rotate to the desired contact. 
Contact V4, closes the circuit of P, 
the testing relay, which, if the line 
is free, operates, short-circuiting its 
900-ohm coil, so causing the line 
to test engaged, since other P relays 

Fic. 4.— l'ERMINAL STRIP. will not operate in parallel with 

USED IN JUNCTION Box, the low-res:stance winding. Relay 

L remains operated for several tenths 
of a second after P has operated in virtue of its slow releasing pro- 
perties and so connects the ringing current (Fig. 1) to the called line as 
soon as the circuit isccmpletcà E y thecentacts of P. At tke same time 
a tone current is connected through the 260-ohm winding on A as a 
signal to the calling sukscritcr that the line he has called is being 
rung. Relay L is operated again at five-second intervals Ly means 
of the tive-sccond interrupter. When the called subscriber answers 
relay Y is operated, thus disconnecting relay L,stopping tke ringing 
and connecting relay C once more in circuit. Relay T in tke called 
subscribers preselector circuit is operated in series with 1elay P in 
the calling connector, disconnecting the line relay R and joining the 
called suEscribers linc through to the connector. The circuit be. 
tween the calling and cel!cd subscribers is now complete. 

When the called sut scril er replaces his tcceiver relay Y is released. 
The 60-okm winding of relay P is short-circuitcd and relay P releases. 
The circuit through the T relay of the called prcselector is discon- 
nected and relay R is again joined up to the line. The called sub- 
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scriber is now free to originate calls or receive further calls from other 
subscribers. Should the calling subscriber clear relay A, the con- 
nector is released and contact A, opens the circuit of relay Vl. Relay 
V! releases and closes the circuit of the release magnet M. M oper- 
ates, releasing the connector arms and opening contact M,, inter- 


Fia. 5.—View or EXTERNAL DISTRIBUTION Box. 


rupting the current flowing through the T relays on the preselector 


and discriminator. These release, relay T in the calling preselector 
closing the circuit of the driving magnet, which returns the pre- 
selector arms to normal. 


EXCHANGE EQUIPMENT. 


The necessary power for working this telephone system is Wi pue 
from one of two 60-volt batteries (the other acting as stand-by), eac 


Fic. 6.— EXTERNAL DisTRIqUTIOs Box wirH Top COVER REMOV ED- 


consisting of 30 cells and having a capacity of 80 am pere-hours at 
the 9-hour discharge rate. l : 
110-volt direct-current supply. Tappings for working f : sate 
clock and indicator circuits are taken off the same battery at P 

sures of 30 and 26 volts respectively, it having been foun 


The batteries are charged from ey 


d that 
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ED 


the current taken for these purposes is so small and intermittent that 


there is no fear of one half the battery being run down before the 
other. This arrangement has, besides, many obvious advantages 


-over the usual primary battery system. 


Theoretically the telephone exchange of an automatic system 
should, of course, be placed in such a position that the cable em- 
ployed is a minimum, but in the case of King’s College Hospital it 
was desired to have it installed near the engine room for greater con- 
venience in supervision. 

The main cables are all made up of 101b. copper conductors 
insulated with paper. The conductors are twisted up in pairs, and 
bv this means all chance of cross-talk and other disturbances on the 
telephone lines is eliminated. The two wires forming a pair have 


different coloured insulating paper to facilitate testing, &c. The 


requisite number of pairs are twisted up into a core; an outer layer 
of paper is then added. The whole is then thoroughly saturated in 
beeswax and lead sheathed. The cables are run as far as practicable 
in the main subways and pipe trenches provided for the heating 
Where they leave the subways or trenches they are 
run in steel tubing to their respective terminating points. 

Fig. 3 shows a front view of & junction box, and Fig. 4 shows a 
terminal strip of the type mounted in the junction boxes. "These 
terminal strips are made up in various sizes, the particular one 


illustrated being designed for terminating 20 pairs of wires. A 


a 
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Fic. 7.—ViEW oF EXCHANGE INSTALLATION. 


fanning strip is fitted on the back side of the strip (as shown) for 
serving the wires to their respective terminals. | 

All the cables entering the junction boxes are terminated on these 
terminal strips, and cross-connecting wires are then run between 
the various strips to join the circuits together as required. These 
*ross-connecting wires are threaded through the small enamelled 
rings fitted between the terminal strips. This ensures the wires being 
run in a correct manner so as to present a neat appearance. : 

Fig. 5 shows one of the external distribution boxes in position. also 
the cable and distributing wires entering the box. Fig. 6 shows a 
similar box with the top cover removed. The holes through which 
the distributing wires enter can be seen. also the screw terminals for 
terminating the wires. The plate carrying the terminals is remov- 
able. The bottom of the box is fitted with a flange through which the 
main cable enters ; this flange when tightened grips the cable firmly. 
The cable is then opened out and the wires soldered to the under side 
of the terminals, The bottom of the box is now partly filled with 
melted compound and the terminal plate screwed back into position. 
To ensure high insulation special insulating oil is poured into the 
cavity in the terminal plate and surrounds the bottom of the ter- 
minals, These boxes have been specially designed. and are guaran- 
teed of high insulation resistance under all weather conditions. 

The distributing wire used in the installation consists of twin 124 


copper conductors. Each conductor is enamelled and wrapped with 
paper. The two wires (one with red and the other with white paper 
wrapping) aretwisted.togethersaturated in beeswax and lead sheathed. 


Fia. 8.—r RoNT VIEW OF PRESELECTOR, - 


This class of wire is, we understand, verv suitable for work of this 
kind, as should the lead sheath through any cause be fractured the 
insulation resistance of wires is not affected, owing to the high 


Fic. 9.—SIDE VIEW oF PRESELECTOP. 


insulating properties of the enamel ; in other words. the lead sheath 
is merely a mechanical protection for the comparatively light gauge 
wires. The wires are held in position on the outer walls by means 
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of[lead cleats, these cleats being left long enough to allow of more 
wires being added as required. Fig. 5 shows a number of wires in 
position. The wires are taken into the various rooms through the 
window frames, the necessary holes in the woodwork being plugged 
after the wires were run in. In this case, as the building was new, it 
was possible to run the wires on the brickwork inside the rooms before 
thefplastering was done. 

Fig. 7 gives a general view of the King's College exchange installa- 
tion. Apparatus racks and wiring is provided fer the ultimate 
equipment of 150 lines. Racks 1. 2, 3 are standard 50-line racks, on 
which the '' preselectors " and connectors are fitted. The present 
equipment consists of 90 subscribers’ '' preselectors ° and eight 
connecting circuits. One of the great advantages of '* preselectors " 
is. Messrs. Siemens inform us, that they can be added one at a time. 
if necessary. as new lines are required. Above the 50 line racks are 
fitted small racks for the '' discriminators.” 


Fic. 1O0.—CONNECTOR 


criminatois ` are not required to work a system of 90 lines. they will 
be required immediately the number of lines exceeds 10C—i.e., as 
soon as there are three figures in the subscribers’ number. As all 
the subscribers" numbers in a three-figure system must contain three 
figures, it therefore follows that in a system such as that at the 
King's College Hospital. where the ultimate number of lines will 
exceed 100. it is advisable. so as to avoid the necessity of changing 
the subscribers numbers from two figures to three figures, to start 
off on a three-figure basis. For this reason the numbers on this 
installation commence at 101. 

The common apparatus rack is equipped with all the apparatus 
which is common to the exchange. battery interrupters for driving 
the preselectors and discriminators, tone apparatus for the “ free ” 
and ** busy " tones, and alarm apparatus to indicate any trouble on 


Although these '* dis- ! 
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the equipment. The interrupters are provided in duplicate with 
necessary change-over switches, so that should any trouble occur 
on one set it is only necessary to throw a switch to bring the “ stand- 
by" set into use. Fig. 1 shows the circuit for the b:tery 
interrupters supplying the driving current for the switches. The 


circuits are arranged so that all apparatus is at rest until a. 


subscriber removes his receiver from off the rest; this automatically 
starts up the driving apparatus, &c., which continues in operation 
until the receiver is replaced. *S The point is of great importance, 
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Fic. 11.—CONNECTOR MECANISM COMPLETE. 


| especially at night, as there is no working apparatus. and con- 


sequently no waste of energy in the intervals between connections. 
|, All the subscribers’ lines entering the exchange are brought through. 
, " test Jacks," while by means of a ‘‘ plug” the testing panel sen 
| in Fig. 7 can be connected to any subscriber's circuit. This testing 
panel is fitted with necessary listening keys and ohmmeter to enable 
the line to be tested for breakages, &c. A small recorder is also 
fitted in the panel, by means of which the subscriber's calling dial 
can be tested without the necessity of visiting the instrument. 
Figs. 8 to 11 show i. ws of the exchange equipment. 


ELECTRIC CLOCKS. 
The present equipment consists of one automatic winding PEA 
clock, 120 10 in. dial indoor secondary clocks and one double-face 
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12 in. dial illuminated outdoor clock. The control clock is designed 
for automatic winding, and is guaranteed to one second per day 
accuracy. The mechanism is so designed that impulses are sent out 
to the secondary clocks at one minute intervals. A special feature 
ot this clock is the alarm apparatus, which is fitted in connection 
with the automatic winding gear to warn the attendant when the 
voltage of the battery is getting low. The magnet which controls 
the winding gear operates each minute in the same way as the 
secondary clocks, but this magnet is so designed that it will cease 
operating, due to low voltage of the battery, long before the secon- 
dary clocks. This allows the clock weight to descend, and after two 
minutes a contact is made which rings a bell and gives a warning, so 
that the battery can be attended to before the secondary clocks 
cease to operate. Fig. 12 shows the control clock at King's College 
Hospital with the bottom door opened to show the ''impulse " 
relays. The clocks are, it is claimed. absolutely '' silent” in opera- 
tion. "This fact will be appreciated for hospital work. 
The mechanism of the secondary clock is very simple. merely consist- 
ing of a magnet the armature of which when actuated by the impulses 
sent out each minute by the control clock moves the hands forward by 
means of worm gear mechanism. The case of the clocks is of 
oxidised metal, and the front cover is so designed that it can: be 
removed without unscrewing. &c.. so rendering the mechanism easily 
accessible. The clock circuit: are worked from the same battery of 


Fig. 12.—ViEW OF THE CONTROL CLOCK.. 


accumulators as is used for the telephone system, the voltage em- 
ployed being 26. For convenience, the complete system of clocks 
throughout the hospital has been divided into seven circuits. A 
pair of wires is run from the control clock for each of the seven 
circuits, the secondary clocks being bridged across this pair of wires. 
The resistance of the magnet coil in the secondary clock is mide very 
high (2,400 ohms), and when it is remembered that the impulse sent 
out from the control clock each minute lasts for less than one second 
it will be seen that the current consumption for operating the clocks 
is reduced to à minimum. Each of the seven circuits serving the 
different portions of the hospital is protected by means of fuses, so 
that should a fuse blow only one circuit is affected. 

In eonnection with large electric clock installations of this descrip- 
tion it has long been felt that some efficient but inexpensive appa- 
ratus was required in connection with the control clock whereby the 
man maintaining the installation could at a glance satisfy himself 
that the time shown by the clocks in the various circuits was in 
unison, and in the case of one of the circuits being faulty means 
should be provided whereby the man, after clearing th» trouble on 
the circuit, should be able to bring the clocks into step with the 
clocks on the remaining circuits without visiting and correcting each 
separate clock. This facility is provided on the King’s College 
Hospital installation, and consists of an automatic impulse counter 
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connected across each of the seven circuits. also one impulse key per 
éircuit. These impulse counters and keys are fitted in the test jack 
rack in the telephone room adjacent.to the control clock. ^ These 
counters operate at each impulse from the control clock, and it will 
be obvious that if they are reading the same number when started 
they will continue in. step for all time, unless a fault develops on one 
of the circuits. The effect. of the fuse blowing not only stops the 
secondary clocks in the effected circuit, but also stops the impulse 
counter, thus forming an indication. When the circuit is again in 
working order the secondary clocks in that circuit are behind time. 
It will be evident, however. that if impulses are now sent out to the 
affected circuit by means of the impulse key provided, as soon as the 
impulse counter reads the same number as the impulse counters on 
the remaining circuits, the secondary clocks will also be reading 
correct time. 
STAFF ARRIVAL INDICATOR SYSTEM. 

` This system allows the porter at the main entrance, by the depres- 
sion of a button. to call up and indicate in various rooms throughout 
the hospital the arrival of any particular official. After the porter 
has removed his finger from the key the bell stops ringing, but the 
indicator remains in the '* in" position until the official leaves the 
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Fia. 13.—Press BUTTON KEYBOARD FOR STAFF ARRIVAL ÍNDICATOR. 


building, when the porter, by the depression of the second key, 
restores the indicators to the ‘‘ out " position. The depression of 
the second key does not ring the bells. 

The svstem installed is arranged as follows: Thirty-six circuits are 
provided. and appear on indicator boards situated as follows: Main 
entrance hall. main waiting hall. staff room, resident medical officer's 
corridor and medical school. Provision is made for an additional 
18 circuits on the indicator board in the main entrance hall, but only 
14 of these are equipped at present. "These circuits do not appear on 
the remaining boards. "The 36 circuits, which are multipled over all 
the boards, are used for the various surgeons and doctors. and these 
circuits are so arranged that the depression of the key, in addition to 
operating the indicators and bells in the rooms mentioned above, 
also operates a buzzer in the particular ward to which the surgeon or 
doctor is going. This advises the sister in charge of the ward of his 
arrival. A small distribution board is provided to enable the ward 
buzzer circuits to be connected to any particular key or keys should 
there be any change or rearrangement of the medical sta T. The 
circuits are all worked from the same battery of accumulators as is 
used for the telephone svstem. Fig. 13 shows the press button 
keyboard fitted in the porter's room at the main entrance. ' The 50 
pairs of keys are shown numbered from 1 upwards. In addition it 
will be seen that cach alternate row of keys is marked “ir” and 
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pes 


“ out” respectively, also that a list of the medical staff and officials 
The names are engraved on removable 
ivory tablets, so providing for rearrangement as required. Below 


is fitted below the keys. 


the keyboard is shown the terminal strips for terminating the cables, 
also the distributor for the ward buzzer circuits. Fig. 14 shows the 
54 line indicator board in the main entrance hall. 


which the removable name cards are mounted. The case of the 
indicator board, which is also hinged, is fitted with a glass front. 
The indicators are of the polarised electrical restoring type. The 
metal disc which shows in the '' in ” position is white enamelled. 
It will be noticed the tops of all mountings slope at an angle of 
45 deg. to facilitate the removal of dust. On the arrival of an official 
the porter depresses the '* in" key corresponding to the particular 
indicator bearing the official's name. This operates all the indi- 
cators on the cireuit and rings a bell which is mounted adjacent to 
eachrindicator board. The release of the key stops the bells ringing, 
but the indicators remain in the '' in" position. The design of the 
indieators is such that no current is required to hold them in either 
the "in" or ' out” position. If the particular key depressed is 
connécted to a ward buzzer circuit, the buzzer in the ward is also 
actuated until the key is released. When the official leaves the 
building the porter depresses the corresponding '' out" key. This 
restores all indicators to the '* out " position, but does not operate 
the bells or the ward buzzer circuit. i 


Fiu. 14.—V1EW OF STAFF ARRIVAL INDICATOR. 


BELL CIRCUITS. 

The majority of the bell circuits installed are similar in operation 
to those usually fitted in a large institution of this kind. There are, 
however, one or two special features. All bell circuits are worked 
from the same battery of accumulators as is used for the telephone 
system. The bells and indicators are of special design, with high 
resistance coil windings, making them, it is claimed, much safer in 
operation. All contacts are platinum. All terminals are enclosed, 
and the front covers of bells and indicators have sloping topa to 
facilitate the removal of dust. All wiring is done with the same class 
of wire as is used for the telephones. Bells, to awaken the nurses 
and servants, are fitted in the bedroom corridors, and the circuits 
are 80 arranged that the depression of one of the keys marked “‘ ring " 
starts the bells on the particular circuit ringing, and also lights a small 
red lamp situated above the keys as shown. On the release of the 
key the bells continue ringing and the lamp glows. After a given 
period the corresponding key marled "stop "is depressed, This 
restores all apparatus to normal. The lamps are fitted as a guard 
against the bells being left on indefinitely. 

Electrical restoring indicators of the same type as used for the 
staff arrival circuits are fitted in the general offices of the sister, 
matrcn and secretary. Two press buttons are mounted on the 
aister's, matron s and secretary's desk in their private offices, and by 
depressing one of these keys marked " engaged " the indicator is 


The remaining 
indicator boards are similar to this. but are arranged for 36 indicators 
only. The indicator boards are fitted with a hinged zinc sheet in 


operated so thatthe disc shows and a buzzer fitted adjacent’ to the 
indicator mounting is also actuated. The release of the key dis- 
connects the buzzer circuit, but the indicator remains in the “ en- 
gaged” position. The depression of the second key restores the 
indicator to the normal or disengaged position and ‘also actuates the 
buzzer. 


SUGGESTED METHODS OF IMPROVING THE TELE- 
PHONE SERVICE.* 
"» eae BY W. AITKEN. 


Summary.—The author describes & number of methods which he sug. 
gests for increasing the efficiency of the telephone service. These take 
the form of automatic or semi-automatic devices intended to assist the 
operator in her work and to eradicate such faults as charging for service 
that has not been given, operating mistakes, wrongly reporting lines 
engaged and premature severing of connections. 


COMPLAINTS BY PUBLIC. 


Grave complaints are being made regarding the efficiency of the 
telephone service. These complaints are not very specific, but they 
may be tabulated thus: (1) Failure to give service, (2) charging 
for service that has not been given, (3) mistakes in operating, (4) 
operators incorrectly reporting lines engaged, (5) premature severing 
of the connection, (6) general slackness on the part of the operators. 
The first complaint cannot be dealt with by electro-mechanical 
means, and this Paper therefore takes no further notice of it. The 
second to the fifth complaints inclusive, however, contain features 
on which this Paper has considerable bearing, and the author hopes 
to put forward suggestions for methods of working that will eliminate 
many of these troubles directly or indirectly. Complaint 6 is, per- 
haps, the most generally believed in and the most difficult to rectify. 
This assumes that the passing from the service of the Company to the 
Post Office has made the operating staff less conscientious and les: 
faithful in the performance of their duty. If this be so it can be 
rectified in time by discipline and careful supervision. After care 
fully reviewing the systems in use and the operation of the same the 
author has come to the conclusion that the plant is not as efficient as 
it might be, and some suggestions are here made for improving the 
efficiency of the plant and enhancing its value. It must be recog- 
nised that the full automatic or machine telephone system must 
gradually replace the girl-operated system, but for economic reasons 
this cannot be introduced as quickly as telephone administrations 
would like, ór as quickly as the public might demand, neither could 
the firms capable of manufacturing this equipment cope with the 
supply for the whole country within a period of from six to 10 years. 
An endeavour is here made to suggest improvements that can be 
introduced in a comparatively short space of timo, and at a small 


| increase of cost, on switehboards that are of modern pattern. 


RESPONSIBILITY FOR SERVICE. 


There are two parties responsible for the efficiency or inefficiency 
of the telephone service, viz., the operators at the central exchange 
and the subscriber's operating staff. The operator answers & call, 
tests the line wanted, and if the latter is idle completes the connection. 
In a manually operated system these duties are fundamental. In 
addition, at present the operator on receiving certain signals with- 
draws the plugs. If, however, the position is very busy, the operatro 
may answer one or more fresh calls before withdrawal, with the 
result that between the time when the calling subscriber replaced hi: 
receiver and the operator withdrew the plugs that line would test 
“ engaged ` to any other caller. Again, either line desiring a second 
call during that period would cause a supervisory lamp to glow, and 
in the case of the called subscriber this lamp is on a position where he 
cannot be answered. These weaknesses the author proposes to 
rectify by giving the equivalent of automatic disconnection, the 
instant removal of the engaged test when the subscribers replace 
their receivers, and the instant reconnection of the calling lamp to 
each line, so that the operator gets a definite calling signal if the 
receiver is replaced and then immediately removed. The sub- 
scriber's staff can also greatly interfere with the efficiency of the 
service by operating it incorrectly. If every line ended on one 
telephone the service would be ideal as far as the subscriber was con- 
cerned, but he frequently has a switch for one extension line, or 
several lines on a switchboard, and with these he is given facilities 
for upsetting the service if he does not conform carefully to the m- 
structions provided. The connection will probably be put through 
promptly, but when the ring-off signal is received from the extension 
line it is not acted on instantly, with the result that if the “ central 
operator has another call for the same subscriber, instead of getting 


* A Paperread before the Institution of Electrical Engineers at New- 
castle. Slightly abbreviated. 
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parallel connection to the meter key, which is also normally open. 
Relay D is double wound, one winding being in the local circuit of 
relay S' and the other in a local circuit controlled by two extra springs 
to be fitted on the speaking key. The calling cord relay D D opens 
all the conductors to the plug C P normally, and is controlled in the 
local circuit of relay S. When the present method of registering calls 
is retained, relay S is unaltered and is connected in every way as 
described for S’. In the diagram S is shown with a contact which 
momentarily earths a circuit for automatic registration and then 
opens the circuit again. Relay D D is double wound, one coil being 
in the local circuit of relay S and the other being completed by extra 
springs on relay D, so that relay D D is energised and controlled by 
D, and only when relay D permits is relay D D under the control of 
the station called for ditoo nection purposes. To prevent relay D, 
by the action of the calling subscriber, irregularly or unduly holding 
relay D D against the called party, the winding of D D controlled by 
relay S is a shunt across the supervisory lamp L. When, thereforc 
relay S is de-energised by the called subscriber moving the switch- 
hook, it opens the shunt circuitso that the lamp L glows and calls the 
operator's attention to the irregularity. As long as it is energised 
relay D D also completes a circuit of the lamp L,. It will be noted 
that the transmission circuit, the line circuits, and the multiple are 
absolutely unaltered. 

. Operating. —When the operator answers 4 call by inserting the plug 
A P in the jack of the line calling, and presses over her speaking key 
K to join up her telephone, relay D is energised, as a local circuit is 
completed from earth at the key K through extra springs, through 
winding b of relay D to the battery. All conductors are then joined 
through to the calling line and relay S is energised. This completes 


the ‘‘ main " station she gets the extension, or should the extension 
desire to call the main station the exchange will be called and the 
operator will find that she is not wanted. Obviously all these pro- 
ceedings react to spoil good service. Usually the operating is left 
to the office boy, with the foregoing results. The devices described 
below will after a call cause the restoration of all apparatus to its 
normal condition to be automatic. 


AuTOMATIC DISCONNECTION ON MANUAL SwITCHBOARDS. 


An invention which can speed up existing.systems and make the 
essential and responsible operation on which the efficiency of the 
service most depends automatic and beyond the control of the 
operator is worthy of the gravest consideration. In addition to 
automatic disconnection each line tests idle immediately the receiver 
is replaced, the line lamp is instantly reconnected with its line, and 
the called subscriber is guarded against the caller not replacing his 
receiver promptly. When the connection is through two or more 
exchanges the advantages just mentioned are secured, and also the 
junction line is instantly released and made available for another 
connection. The carrying capacity of the junction's lines will thus 
be increased, and in all probability the A operators' load can also be 
increased. The conversion of an existing common-battery switch- 
board to automatic disconnection is a comparatively simple matter, 
it being necessary only to alter the connecting cord circuits by fitting 
in place of the lamp a special relay in the local circuit of the answering 
cord supervisory relay, and similarly another special relay in the 
local circuit of the calling cord supervisory relay, also adding two 
extra springs to the speaking key. On the junction circuit one cut- 
off relay of a simple pattern is required. Various modifications will 


be suggested to meet different conditions. 


Lamp Sisgnals.—Preferably the lamp signals should be read in a 
method somewhat differently from that at present adopted. Usually 
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a lamp associated with each line glows as a clearing signal. With 
the author's system it is not essential to withdraw the plugs instantly, 


a8 they have been rendered electrically inoperative when the receiver. 


is replaced, and he therefore prefers that certain lamps associated 
with the cords should glow during the period of connection. A super- 
visor will then appreciate the condition of the operator's load inuch 
more readily, as a glowing lamp will indicate a live connection. Plugs, 
whether in their sockets or in multiple jacks. having non-glowing 
lamps in front, are available for instant further use. The glowing 
lamp will take less current than the shunted lamp at present used. 
For the same reason the junction lamp should also preferably glow 
during connection, the line being instantly available when the re- 
ceivers are replaced, whether a plug is in a socket or a jack. The 
benefits of the system are felt immediately after the first cord circuit 
is altered, either on a junction or a subscriber's position, so that the 
change-over may be gradual and can be carried out without the 
service suffering in the slightest. The alteration of the A position 
18 of the greater importance. 

_ “A” Position Circuit.—When automatic disconnection is to be 
litroduced on the system using repeater coils it will probably be 
found advantageous to introduce the cut off relays in the local 
circuits of the supervisory relays. If the cut-off relays are made to 


.take the place of the supervisory relays they must be similarly 


shunted, and might, therefore, be affected adversely by the variation 
of the line resistance. The local circuit method will be found the 


-simplest and most economical method of converting an existing plant. 


.1 shows an “A” position cord circuit so equipped. Cut-off 
relay D 18 connected in the local circuit of the shunted relay S’, the 
winding of which is connected directly in the line conductor. This 


_Felay is connected exactly as in ordinary practice, but now controls 


cut-off relay instead of a supervisory lamp. All conductors from 


. the plug A P are open on the relay D. The sleeve conductor has a 


another circuit through the a winding of relay D so that it remains 
energised after the key K is moved to another position and opens the 
b circuit. Current through r, engages the calling line. Relay D 
being energised also completes a circuit from earth at the lower con- 
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tact of D through the lower winding of D D to the battery, so that 
D D is also energised and the lamp L, glows. The operator tests 
the line wanted in the well-known manner, and if idle inserts the plug 
CP. Ringing is done in the customary way. The supervisory lamp 
Lthen glows and continues to glow until the called subscriber answers. 
When the subscriber answers, relay S is energised and completes the 
shunt circuit of the lamp L so that it ceases to glow. This coil is also 
the retaining circuit of relay D D. "The connection is now established. 
Should the calling subscriber replace the receiver, relay S’ will be 
de-energised and open the circuit of relay D. D will become de- 
energised and open all the conductors to the plug C P and the circuit 
of the energising winding of relay D D. The calling line will imme- 
diately test idle and the line relay and calling lamp will be re-asso- 
ciated with it, so that another call can be sent in on the line lamp. 
Relay D D will remain energised until the called subscriber hangs up 
his receiver, when relay S will be de-energised and open the circuit of 
relay D D so that all conductors to the plug C P are opened, and the 
called line will now test idle and the line lamp be re-associated with 
the line. The lamp L, will cease to glow, and the operator will know 
that the plugs are available for another call. Should the called sub- 
scriber be the first to replace the receiver, relay S will become de- 
energised and open the upper or shunt winding of relay D D so that 
the lamp L glows, but relay D D will remain energised by the circuit. 
through the contact on relay D. If this lamp glows for an appre- 
ciable time the operator would challenge the calling circuit. It will 
be readily appreciated that the plugs being rendered electrically in- 
operative it is not essential to withdraw them instantly, and thev 
may be withdrawn at the convenience of the operator, or they may 
even remain in the jacks until required again for another connection. 
For the same reason the negative clearing signal will be no disad- 


vantage, as the connection is automatically disconnected by the 
subscriber, and it is believed that the lamps glowing during connec- 
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tion will be a valuable feature in continuously advising the super- - 


visors of the condition of the operator'sload. . 
m "^ REGISTERING TELEPHONE CALLS. 


` Manually Operated.— The calls may be registered in the well-known - 


manner by pressing a meter key, and in the modified arrangement 
this key may be pressed either during the connection or at the ter- 


mination of the connection before the plugs are withdrawn. The. 


answering plug third conductor is connected in parallel with a spring 
of relay D and a spring of the meter key, both being insulated nor- 
mally. If registering is done during the conversation the operator's 
meter and extra battery are in parallel with the resistance r (about 
200 ohms), but if after, there is no resistance, as the circuit is open at 
the springs of relay D. m 

Automatic Registration; Meters in Exrchange.— The automatic 
disconnection system lends itself readily to automatic registration 
in a simple manner, particularly if the meters are retained in the 
exchange as at present. The existing circuit with the meter in 
parallel with the cut-off relay remains unaltered. One additional 
relay, M C R (Fig. 1), is required, and may be called the meter control 
relay. This has springs so arranged that it gives a momentary con- 
tact when energised. An extra spring is added to the cut-off relay 
D to complete a circuit for relay MC R. The resistance r, in series 
prevents relay MCR pulling up when relay D is first energised. 
When the resistance r, is momentarily short-circuited, relay M C R 
is energised, and is then retained energised by the circuit through 
relay D. The supervisory relay S has springs so arranged that when 
energised a momentary earth is put on relay M C R as before nfer- 
tioned. As relay MCR is then locked in a local circuit further 
operation of relay S will not affect the circuit again. 

Operation.—When the calling subscriber i$ answered and relay D 
becomes energised, a circuit is completed from earth through the 
contact of relay D, resistance r,, winding M C R, to the battery. 
Resistance r,, however, docs not pass sufficient current to energise 
relay M C R. 


B position 
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When the called subscriber answers by lifting the receiver, relay 
S is energised and momentarily shunts the resistance rg, and relay 
M C R is energised and remains energised because the current through 
it is sufficient for that purpose. Relay M C R on becoming energised 
momentarily completes a cireuit from the main battery B, through 
the meter battery M B, the operator's meter O M, the contact of relay 
MC R, the contact of relay D, to the third conductor of the plug A P 
and the jack of the calling line, through the meter to earth, so that 
both meters register one call. Relay M C R is not de-energised until 
relay D has opened its contacts, so that it is impossible for relay 
M C R to send another impulse on becoming de-energised when the 
springs again momentarily make an earth connection. If thought 
desirable a key M K may be fitted so that the operator can send an 
additional impulse when the call is of greater value than one impulse. 

Meters at Sub-stations.—When the meters are to be fitted at the 
subscribers’ offices two meter control relays are necessary for each 
cord circuit (Fig. 2). Relays D and S are altered as before described. 
Relay R (Fig. 2) has two normally insulated contacts, connected one 
to each line at the plug side of relay D. Relay R is in a local 
circuit completed through a contact on relay D, so that relay R is 
energised immediately after relay D. Momentary contacts are then 
made with the lines, but, as relay R R is not energised, the battery 
is not connected. Relay R completes a circuit for relay R R through 
resistance rs, which does not allow sufficient current to pass to ener- 
gise it. Rclay R R is made to de-energise slowly. The momentary 
contact on relay S energises relay R R by short-circuiting the resist- 
ance rs. Relay R R is then held energised, while the local circuit is 
completed through a contact on relay R. At the sub-station the 
meter, which is made to de-energise slowly, is fitted normally in 
parallel with the speaking set. It may remain in parallel or be cut 
out of this circuit. When the relay part of the meter is energised in 
this circuit a second or registering circuit is completed in parallel 
with the condenser, which is normally in series with the bell. The 
operation is as follows: Wher a subscriber makes a call a circuit is 


| 


completed through the relay winding of the meter in parallel with 
the speaking set, so that it operates to connect the registering circuit 
across the eondenser and in series with the bell... The operator 
answers-and connects relay D in circuit, and relay R is energised and 
causes momentary contacts to be made with the lines, but completes 
no circuits. Connection is made with the subscriber called, and, 
when he answers, relay S is energised and momentarily shunts resist- 
ance r,, so that relay R R is energised and is retained energised by the 
circuit through relay R contact. Relay R R completes no circuit 
when energised, as the circuit is open at relay R. At the termination 
of the conversation, wher the calling subscriber replaces his receiver, 
relay D is de-energised and opens the cireuit of R. As relay R 
becomes de-energised ita springs make momentary contacts, which 
complete a circuit from the batteries B and M B through the opera- 
tors meter O M, the contact of relay R R, the outer contact of relay 
R, to the ring of plug A P, over line b, through the bell and meter to 
wire a, the tip of plug A P, to the other contact of relay R, to earth. 
The sub-station meter registers and then falls away, so that the con- 
denser is in series to prevent current flowing normally. The meter 
is de-energised slowly so as to allow of the impulse being received. 
The relay R R is made to operate slowly so that it will not become 
de-energised until the impulse has been sent by relay R. 

Meters at Sub-station and Exchange.—The existing meter arrange- 
ment may be retained at the exchange. and a connection made to the 
back contact of relay R, which is normally open at relay R R, so that 
an impulse may also be sent through the exchange meter when the 
calling subscriber replaces his receeiver. 


JUNCTION WORKING. 


Order-Wire Junction.—Fig. 3 is a diagram of a junction circuit in 
its simplest form showing only the features in connection with auto- 
matic disconnection. The special feature is the introduction of the 
cut-off relay R, on which the three conductors of the plug P are nor- 
mally insulated. The four-wound repeater has the two windings on 


| B position 


A position 
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the line side connected through a condenser, which is shunted by the 
12,000-ohm winding of a relay R. The repeater windings to the plug 
have the inner ends connected to the battery. One conductor to 
the plug has a supervisory relay R’ in series (with a non-inductive 
shunt). This relay R’, when energised, connects a low-resistance 
winding across the 12,000-ohm winding of relay R. Relay R com- 
pletes the circuit of the cut-off relay R,, so that it connects all the 
conductors through (with the exception of a break in the tip con- 
ductor) The back contact of the third conductor relay R, connects 
the operator's testing winding I C through a contact on the cut-off 
relay to the tip of the plug P, so that when the operator tests the line 
she may get a click in her receiver if it is engaged. The A operator 
must take up the line instantly it is allotted to her, so as to energise 
the disconnect relay and join up the B operator's testing circuit. To 
enable the B operator to know that this has been done and that the 
test will be effective, a tone test device is connected in the circuit of 
the testing winding of her speaking set, by which she will get a low 
hum when she tests, if the cut-off relay is energised, on which the 
ordinary test will be superimposed. It is suggested that in a primary 
circuit of a coil and battery a suitable and distinctive tone would be 
received from a microphone, against the diaphragm of which a jet of 
air impinged. The cut-off relay also completes the circuit of a lamp, 
which glows until the cut-off relay is de-energised at the termination 
of à conversation. | 
Operating.— When an A operator receives a call for a line in another 
exchange she asks for that number over a suitable order wire, and 
the B operator allots a junction to be used. The A operator has 
lifted the plug, such as C P in Fig. 1, and is waiting with her plug over 
the block of jacks appertaining to the exchange in question, so that 
she plugs in instantly. The 12,000-ohm relay R is then energised, 
and it in turn energises the cut-off relay R,. Relay R, joins tho 
conductors to plug P with the exception of the tip conductor, which 
remains open for testing purposes. The B operator then tests the 
line wanted in the well-known manner, and knows by the faint hum 
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received from the tone test device in series with the tertiary winding 
of her telephone set whether the line is engaged or not, and that the test 
has been effective. The plug is inserted in the jack if the line is idle, 
and ringing is done in any of the well-known ways. When the sub- 
scriber answers, the B operator's supervisory relay R, is energised, 
and this by putting a low winding in parallel with the high-resistance 
winding of relay R, actuates the A position supervisory relay 5 so 
that the lamp L ceases to glow. "When the junction plug was in- 
serted, the sleeve relay R, was energised and cut off the operator's 
testing coil I C. The B position lamp L glows during connection 
and until automatic disconnection takes place, When the sub- 
scriber replaces the receiver after conversation the supervisory relay 
R, at the B position is de-energised, and the low-resistance shunt on 
relay R is removed, so that the A position supervisory relay 5 is de- 
energised, and allows the supervisory lamp L to glow if the calling 
line receiver has not been replaced. If the calling line receiver has 
been replaced the cut-off relay D D will also be de-energised, and 
will open all the conductors to the plug C P, so that relay R is de- 
energised. This relay opens the circuit of the B position cut-off relay 
R,, and in de-energising it opens all the conductors to the plug P, 
thus rendering it electrically inoperative. The called line now tests 
idle, and its line lamp is re-associated with the line in readiness for 
another call. When relay R, becomes de-energised it connects up 
the operators testing circuit at that relay, but it is opened at a 
contact of the cut-off relay. The lamp L (Fig. 2) ceases to glow and 
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the plug P may be withdrawn. Any junction may be allotted for 


answer, relay R, is energised and cuts off the calling lamp C L. A 
retaining circuit is then completed from earth at relay R, through the 
moving spring and the inner contact and winding of R, to the battery, 
so that when the operator cuts off her telephone the cut-off relay Ry 
will now be controlled by relay R. A supervisory lamp S L is con- 
nectcd in parallel with the retaining coil of the cut-off relay, so that 
it glows as long as this relay is energised. The speaking and ringing 


key K is connected between the contacts of the cut-off relay and the 


repeater. 

Operating.—W' hen the A operator has a call for a line in another 
exchange she tests in the well-known manner for an idle line, unless 
a visual test or other device is provided to indicate what lines are 
engaged. When the plug, such as C P (Fig. 1) is inserted, the 12,000- 
relay R is energised, and a local circuit for the calling lamp C L is 
completed. The B operator pushes over the speaking-key lever to 
join up her telephone, and a local circuit is also completed through 
one winding of the cut-off relay R,, so that it is energised to cut off 
the calling lamp C L and complete the retaining circuit previously 
mentioned. It also completes the circuit of all conductors through 
to the plug P. The supervisory lamp S L also glows. The operator 
tests and rings in the usual manner. When the called subscriber 
answers the supervisory relay R, is energised and shunts the 12,000- 
ohm winding, so that the supervisory relay S (Fig. 1) at the A position 
shunts and puts out the associated lamp L, and the holding circuit 
of the cut-off relay D D at that position is completed.VWhen the 


called subscriber hangs up his receiver after a conversation, the B- 
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position supervisory relay R, is energised, and the shunt removed 


another call whether the plug is in its socket or in a jack— if the lamp | from relav B.so that 1f the calling subseriber has replaced his receiver 
| : i 


is not glowing. The junction is thus rendered available for imme- 
diate further use when the subscriber replaces his receiver. Although 
a plug remains in the outgoing jack at the one end, «nd the junction 
plug may be in a multiple jack at the other end, thes have both been 
rendered electrically inoperative by having all their conductors 
opened. "The operators will withdraw the plugs as quickly as pos- 
sible, but they may delay this until it can be done without interfering 
with the efficiency of the service. 

Automatic Calling on Junctions.— When no order wire is used the 
insertion of a plug at the outgoing end automatically lights a lamp 
at the B position as a calling signal. Such a circuit is shown in Fig. 4. 
The repeater, with its windings connected to the condenser and the 
battery, is exactly the same as on order-wire junctions, as is also the 
12,000-ohm relay R and the supervisory relay R, at the B position. 
The relay R, does not directly control the cut-off relay Ra} All 
conductors to the plug P are normally insulated at relay Ra. The 
cut-off relay R, is double wound, cne winding being completed in a 
circuit with the battery through an extra contact on the speaking 
key, which is closed when the operator presses over the lever to 
answer a call. The second winding has one side connected to the 
battery and the other to an inner contact of the cut-off relay, the 
associated moving spring being connected to the contact ot relay R, 
the outer contact of the same moving spring being connected to the 
calling lamp and battery. When the operator puts over the key to 


a 


the A-position supervisory relay 5 and the cut-off relay D D are de- 
energised. All the conductors to the A-position plug C P are, there- 
fore opened, and the B-position relay R is de-energised. This opens 
the retaining circuit of the cut-off relay R,, so that it is de-energised 
and opens all the conductors to the plug P, allowing the line relay and 
lamp to be re-associated with the called line and the line to test idle. 
The supervisory lamp S L ceases to glow and the calling lamp C L is 
re-associated with the junction line. The junction line has thus been 
automatically disconnected at both ends instantly and is available 


for another call although the plugs have not been withdrawn. The 


onus of determining disconnection is on the calling subscriber, and 
should he fail to hang up his receiver the called subscriber calls the 
operator's attention to the irregularity when he hangs up his receiver 
by causing the supervisory lamp to glow. The caller, immediately 
he hangs up his receiver, re-associates his calling relay and lamp with 
his line and causes it to test idle, but does not release the called Hoc. 
The called subscriber must replace his receiver to release his line and 
also the junction line. It is believed that the fact of the supervisory 
lamps glowing during conversation will Le a very. valuable feature 
from the point of view of supervision, particularly in enabling a trathe 
supervisor to note at any period of the day the load of the position 
and the load of the junction lines. [t is reasonable to expect aiso 
that the carrviug capacity of the Junctions will be increased, as they 
cannot be delayed by slow releasing of the lines. 
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"JuxcrioN WORKING WITH THE B Positions UNALTERED. 


In certain circumstances it may not be considered advisable to 
alter the incoming ends of the junction lines on the B positions. This, 
at any rate, might be delayed without sacrificing a very great deal of 
the efficiency of the system. When two lines are joined together 
locally, i.e. in the same exchange. the full advantage would be 
obtained if the board were of the complete multiple type. If, however, 
it were worked on the transfer system., and in the case of connections 
through another exchange. all the advantages would be obtained 
with the exception of theautomatic disconnection at the B position and 
the consequent instant release of the called subseriber's line. His line 
would test “ busy " and the line lamp would not be re-associated with 
the line until the operator withdrew the plug as at present. Owing 
to the high efficiency of the operating at these positions this might 
not amount to à great deal, and might not be noticed in service tests. 
The junction would be automatically released when both subscribers 
replaced their receivers, and the clearing signal would be instantly 
given to the B operator. That operator by the lamps glowing would 
know what lines were idle although she had not had time to remove 
the plugs and could again bring the lines into use by removing the 
plug from one part of the multiple to another. The private branch 
exchange lines at each end of the circuit would both be instantly 
automatically disconnected, all the lines would be opened at the A 
position, and the clearing signal would be given at the B position. 


«73 centres» 
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When the connection was through two exchanges the loss would be 
somewhat greater, as the clearing in the second exchange would 
depend on the withdrawal of the plug at the first exchange. 

Systew Usixc. DISCONNECTING Keys. 

For small multiple switchboards for publie service, or as branch 
exchanges in subscribers’ offices; the author prefers to use keys to 
take the place of the relays formerly described. Fig. 6 shows a com- 
bined speaking, ringing, and two disconnecting keys mounted on a 
common frame, the two latter keys being electromagnetically con- 
trolled. This arrangement is very compact. The " Stone " system 
of transmission is best adapted for use with electromagnetic keys, as 
it is not then necessary to shunt them, preferably used with a 40- 
volt main battery. The circuit is shown in Fig. 5. When the 
operator presses over the speaking-key lever to join up her telephone 
it engages with the two levers of the cut-off keys and forces them over 
also. The coils of the keys are joined to the conductors by the 
springs, the inner ends of the coil D being connected to the battery. 
As the caller's microphone is then in circuit current flows through the 
coil of the answering-cord kev so that it is retained after the speaking 
key is moved to another position. The springs of this key also com- 
plete a circuit of one winding of the key in the calling circuit, so that 
it also is retained and connects the conductors through to the calling 
plug. A double-wound relay is connected across the loop with the 


inner ends connected to the battery, and current is supplied through 
this to the called subscribers microphone. The supervisory lamp 
cireuit is completed by the back contact, and the holding circuit of 
the cut-off key by the front contact. The former enables the called 
subscriber to signal the operator should the caller fail to replace the 
receiver promptly after conversation. When the caller replaces his 
receiver the cut-off key D is de-energised and opens the conductors, 
so that his line tests idle, and a second call can be sent in instantly. 
The energising coil of the calling cord key is also opened, but it is still 
held operated by current over the line, maintaining relay R, ener- 
gised, and only when the called subscriber restores his receiver does 
relay R, and key D' become de-energised and open all conductors to 
the plug C P so that his line tests "idle" and his line lamp becomes re- 
associated with his line. As the circuit is opened when the callers 
receiver is replaced, and cannot be re-established without the inter- 
vention of the operator, the answering cord should then be reckoned 
as '' idle," but the operator must wait until the second lever returns 
to normal before withdrawing the calling plug to avoid re-associating 
the called subscriber's calling lamp with the line until the receiver is 
replaced. ] E 
PRIVATE BRANCH) EXCHANGES. 


Automatic disconnection is particularly applicable to this type of 
installation of the non-multiple kind in subscribers’ offices. It is 
essential, however, in order to obtain all the advantages described, 
to use line and cut-off relays instead of a line relay with a break jack. 


Exch line Local lines 
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as is usual. With a view to reducing the cost and saving space, com- 
hined or twin relays should be used. These are common in auto- 
matic practice, but have not hitherto been used in manual systems. 
A common core is used with a central ring, which with the armatures 
and magnetic returns complete two independent magnetic circuits. 
Fig. 7 shows a suitable design. The cord circuit is illustrated in 
Fig. 8. The keys are shown separated in order to simplify the 
diagram. The electromagnetic key D takes the place of the answer- 
ing cord supervisory signal] and the bridging coil through which 
current is fed. There are no condensers in the conductors, and the 
double winding of the cut-off key is connected across the loop when 
the key is operated, with the inner ends connected to the relay R, 
contacts. When relay R, is not energised another coil B is in serie? 
with the windings to complete the circuit, but when the relay !5 
energised the windings are connected to a local battery or feeder 
mains to supply current forja local connection. The supervisory 
signal is replaced by a relay R, which shunts the lamp L and also 
controls the slow-acting relay R, so that the local line connected to 
the answering or calling cord can disconnect the circuits. Relay B; 
ig a retaining relay which is energised when the bridge is completed 
across the loop by the lever being pressed over and the momentary 
contact z completed. Relay R, thus keeps the circuit complet 

when the operator moves the key K to the ringing position, until the 
called subscriber answers. Relay R, then short-circuits R 80 that 
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‘jt is de- energised, and thereby relay R controls the connection and 


Relay R, 


opens the circuit at the determination of the conversation. 


ds slow to release to allow R to pulsate the lamp L when the switch- 


hook is moved to call the operator. This allows calls to be trans- 
ferred from one station to another. The line circuits on the Jacks 
are somewhat modified. Each exchange line has two jacks. the 
upper or answering jack having the bush insulated. while the lower 


-or calling jack has T bush connected through an 80-ohm resistance 


The line indicator with a condenser in series is permanently 
The cut-off relay coils on the 
In the cord circuit 


to earth. 


local lines are of high resistance- say, 500 ohms. 
the calling plug has the third conductor connected through a low- 
resistance relay R’ to the batterv and earth. When energised, this 
relay by one set of contacts opens the circuit of relay R, and connects 
the sleeve of the plug A P through the resistance r to the battery and 
earth. so that the cut-off relay of the extension line may be energised, 
by another set of contacts switches the battery through one 
winding of the coil of the cut-off key D from one side of the super- 
visory relay R to the other. so that relay R is always associated with 
the local line. When a call is received from the exchange the plug 
AP is inserted in the upper jack AJ. and, as the bush of that jack is 
insulated, relay R, is not Sie when the levers of keys K and D 
are pressed over. A circuit is then completed from the main ex- 
change battery through the cut-off key winding D D in the calling 
cord there, over the line circuit, through the windings of kev Dat the 
private branch exchange, through coil B. and the w inding of relay 
R,. the cireuit having Deen momentarily closed by the contact w of 
key D which eaused relay R, to be energised and be retained. The 
holding circuit of DD is thus completed at the main exchange, and 


‘the supervisory lamp shunted out, and at the private branch exchange 


the cut-off key D and relay R, are energised. and they remain in that 
condition after the ke V K is moved to the ringing position, When 
the plug CP is inserted in the jack of the line wanted the cut-off relfy 
is energised, but the relay R} is biased against this current. When 
the called subscriber answers. à circuit is completed through relay R. 
Which shunts out the lamp L by the 40-ohim winding of re lay R, that 
is also energised, and it short-circuits the winding of R, so that It is 
de-energised, and relay R, completes the circuit for the bridge across 
the loop. When the called subseriber replaces the receiver, relay R, 
through relay Ry. opens the bridge circuit so that key D is restored 
to its normal position, indicating to the private branch exchange 
operator that the cords are avail: thle for further use. Key D in turn 
opens the line circuits and de-energises the key DD at the central 
exchange. The exchange line has thus been instantly Cleared at both 
ends and made available for another connection in cither direction. 
When a call originates with a private branch exchange line the plug 
AP is used for answering, and the key is thrown over, a cireuit then 
heing completed through relay R, and the cut-off re lav COR. Relay 
R, connects the battery betw Bon the two windings of the key D so 
that the caller can talk to the operator, [f connection is wanted 
with the exchange the plug CP is inserted in the lower or falling jack 
CJ. A circuit is then completed through the S0-ohm spool on the 
jack bush, through relay R}. and the latter relay euts the circuit ot 
R so that it is de ener gised and replaces the local b tte rv bv the coil 
B. as current for the microphone on an exchange connection is to be 
fed from the central battery. Relay R, also connects the winding 
of the coil D to the plug CP side of relay R. so that the latter is asso- 
ciated with the circuit of plug AP. T he exch: inge is called automa- 
tically, as the coil B completes the loop circuit. The springs of relay 
R, should be so adjusted that thev make contact before breaking. so 
that the key D may not release. Relay R, will energise, and will in 
turn be cut out of circuit when the relay R, is energised. The calling 
line cut-off relay will be kept in operation by current through the 
resistance z, At the central exe 'hange the answering cord key D will 
he maintained energised over the caller's line and microphone. When 
the caller's receiver is replaced relay R will be de-energised. and by 
relay R, open the circuit of coils B and D, «o that the key D' at the 
central exchange and the key D at the private branch exchange will 
be simultaneously de-enc rgised, and the line will be instantly cleared 
at both ends. Should a local connection be conte mplated. the plug 
AP will be inserted in the caller's jack and relay R, will be energised, 
so that current will be provided for the calling line ; aud when the 
plug CP is inserted in the calling line jack, relay R, will not be ener- 
gised, so that current will be : asas ibl to energise both microphones, 
In such a case the circuit will be automatically disconnected only 
When the receivers at both stations are replaced. It is thought that 
a single cut-off key will not be objectionable on these small boards, 
because there would alw ays be a plug over a lamp which might glow 
if the called subscriber ke pt his receiver in his hand after the caller 
had replaced his receiver. Suitable circuits are also provided. for 
giving automatic disconnection on extension line switches and on 
-cordless switehboards. 
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THE FYNS COMMUNAL TELEPHONE COMPANY. 


Apart from the technical features of the telephone system under 
the control of the Fyns Communal Telephone Co. (whose engineer 
contributes an article to our present issue), the system is also of con- 
siderable interest from the financial point of view, as the arrange- 
ments are of an exceptional character, and have been successful. 
The methed of control is due to the fact that Government did not 
favour the purchase of the Fyns Telephone Co.'s undertaking by the 
Odense municipality, but was willing to permit municipal working if 
all the local authorities of Fven combined. 

It is interesting to note that when a committee of the local authori- 
ties was formed to consider the purchase of the Fyns Telephone Co.'s 
system they proposed to effect this on the basis of the market price 
of the shares. which would have given a price of about £37,225. The 
Government, however, appointed a Valuation Committee. This 
Committee valued the undertaking on the basis of the balance sheet 
for 1898, instead of the share capital, with the result that the valua- 
tion came to about £55,555, or an increase of about 50 per cent., and 
it was decided that this sum plus 5 per cent. interest should be paid to 
the company. The capital expenditure and cost of renewals during 
the year 1899 were also to be refunded, the transfer taking place on 
January d. 1900, [t is evident that in Denmark the Government 
desires to encourage private enterprise, Whereas the reverse seems to 
be the case in this country. 

The capital required for the purchase was raised at 41 per cent. per 
annm, redeemable in 38 years, thus making the interest and sinkin y 
fund together 51 per cent. 

The undertaking is in the hands of a limited company, the 
shareholders of which are representativ es of the three distrietsan dele ot 
town councils of Fyen, which is the second most important island of 
Denmark. It may. therefore, be looked upon as a municipal eonce n 
run upon company lines. The capitalis obtained bv raising loans, 
which loans can be raised by a resolution of the board, subject to the 
approva: of the Danish Minister of the Interior. Signed share 
certificates are issued m respect of loans, and the responsibility as 
regards repayment rests with the shareholders. Temporary. loans, 
or overdrafts at the bank, can be raised for the purpose when re- 
quired for meeting immediate expenditure, and these are subject to 
the same formalities. Share certificates cannot be transferred ex- 
cept to parties of the nature above mentioned as being eligible to be 
shareholders. At the dete of the formation of the company the 
number of shareholders was 1.635. 


The administration of the company is vested in a Board of Repre- 
sentatives and in a “ Dircetior " (offices being at Odense). Me nhe TS 
of the Board of Representatives are chosen by the district and town 
councils on the basis of one representative) for eich group of 50 sub- 
seribers within the jurisdiction of the Council, provided that no 
Council shall return niore than five representatives. Three members 
retire from the Board annually. Representatives must be of Danish 
nationality, and must not have any official business relations with 
members of the Board or of the " Direction.” or similar private busi- 
ness relations. Deputies are also appointed who succeed to vacancies 
which occur on the death or resignation of representatives before the 
The president and vice-president 
hold office for one year. 

The Board conduct the affairs of the company through a * Direc- 
tion having its headquarters at Odense, and consisting of five 
members elected by the Board, three of whom must be chosen from 
amongst the representatives of the market towns, and the remaining 
two from the representatives of the district councils. The in unge- 
ment committee Consists of the president and vice-presideat of the 
Board, together with the chairman and vice-chairman of the “ Direc- 
tion." — This committee appoints à managing director nominated by 
the " Direction; The " Direction ^. prepares instructions for the 
managing director, and deals with the more detailed part of the work, 
such as the preparation of reports for submitting to the Board. The 
Managing Com: nittee are respon ‘ible for sceing that the res ‘lutions of 
the * Direction are carried out. The members of the "7 Pirestion ~ 
are practically unpaid, 2166 per annum being distributed among 
them, but the Board may, with the sanction of the Minister of the 
Interior. remunerate any member for any work actually performed 


by hun. Menbers of the Board. are. reimbarsed for. travellinz 


expenses, 


At least 20 per cent. of the surplus of the annual revenue in excess 
of the annual expenditure is credited to a reserve fand. This is a 
proviso which is common to all Danish licences. The remainder of 
the surplus is dea!t with at the discretion of the Board, and may be 
distributed to the shareholders in proportion to their holding s. 


ra 
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RAIL CORRUGATION. 


During recent vears there have been few problems in the 
electric tramway world that have been so important as that 


of rail corrugation. Corrugation not only causes discomfort. 


to’ passengers and those living in the immediate neighbour- 
hood of the tramway, but is an item of expense to the 
tramway undertaking, because it becomes necessary from 
time to time to grind the surface of the rails so as to remove 
it. If it were merely a question of grinding this would not 
so verv much matter, but it must be remembered that in 
proportion as grinding is carried out the life of the reils 
Consequently, the cost of corrugation is & 
serious matter. As an example it may be mentioned that, 
according to Mr. J. DALRYMPLE, the cost of corrugation to 
the city of Glasgow amounts to at least £10,000 per annum. 

Owing to its importance, rail corrugation has been the 


is diminished. 


subject of prolonged investigation and of many theortes. 
Many of the latter are ingenious, and may very possibly be 
correct under certain conditions ; but in a subject of this 
kind it becomes extremely difficult to prove any theory with 
certaintv, and there is alwavs the additional difficulty that. 
whereas any particular theory mav hold in one under- 
taking it is found to be subject to exceptions in others. 

It has gradually become evident that the subject must be 
looked at from two points of view. No dithiculty arose until 
the advent of electric traction, when the rolling stock 
became very much heavier. and accelerations and decelera- 
tions also became greater ; corrugation appeared, although 
the rail sections were made heavier in consequence of these 
The question naturally arises whether 


If the 


rallis not sufficiently hard or homogeneous, it is conceivable 


increased weights. 
the rail cen be so made as to prevent corrugation. 


that corrugation will take place, whereas if the hardness Is 
sufficient the rail might resist any tendency to corrugate. 
The second point to be considered is that, supposing the 
ral to be insufficiently hard, what conditions will promote 
corrugation ? Possibly too great rigidity of the road bed 
may be a cause, or the special construction of the rolling 
stock. Here, however, we come to very complicated con- 
ditions, and it is simpler ił, by chance, these conditions may” 
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be disregarded. This may be done if a rail can be found 
which will not permit of its surface being corrugated under 
normal tramway conditions. Fortunately, evidence has 
been accumulating that this is possible, and that, provided 
the composition and physical properties of the rail comply 
with certain standards, corrugation does not result. 

In this connection it is interesting to note the opinions 
given in the report by Mr. A. Busse, which was published 
in the last issue of THE ELECTRICIAN. For many years the 
Union Internationale des Tramwavs has been collecting 
information on this question, and the report by Mr. Busse 
is the latest digest of the replies received from various 
members of the Union. Mr. Busse makes the important 
statement that where rails from different works, or from the 
same manufacturer but rolled at different times, were laid 
haphazard along a section where they would be subjected 
to the same wear, the corrugations were completely different. 
In some rails they were marked, whereas others were not 
attacked, showing that the tendency of a rail to corrugate 
depends primarily upon the method of manufacture. This 
is borne out further by a Paper read by Mr. STEPHEN 
SELLON last week before the Institution of Civil Engineers. 
From the abstract which appears elsewhere it will be seen 
that the author advises a rail specification which requires a 
high proportion of carbon —namelv, not less than 0-6 per 
cent. Between 1898 and 1903 he was responsible for the 
purchase of 10,000 tons of rails to this specification, and on 
these rails no corrugation has occurred, whereas it has been 
noticeable on rails containing between 0-4 and 0-55 per cent. 
of carbon, although the method of construction and the 
rolling stock were the same. 

With so much evidence before us, it now seems reasonable 
to assume that, if a sufficiently hard rail is used, trouble from 
corrugation will cease. If that is so it will be a happy 
solution of a prolonged difficulty. At present it should be 
noted that the British. standard specification calls for a 
percentage of carbon from 0-4 to 0-55, which, according to 
Mr. SELLON, is much too low. Having regard to the great 
importance of the subject, it is to be hoped that the En- 
gineering Standards Committee will now proceed to look 
further into the question with a view to altering the terms 
of the specification. However interesting the subject of 
rail corrugation may be to the experimentalist, evervone 
will be relieved to hear the last of it if this happy result can 
be obtained simply by the addition of a little more carbon 
to the rails. 
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Die Verwendbarkeit der Drehstrom-Kommutatormotoren. By 
Dg.-1xc. Cant T. Burr. (Berlin: Julius Springer). Pp. 55. M 3. 
This little book deals with the applicability of the three- 
phase commutator motor. Though the theoretical possibilities 
of this motor have lone been known. it i5 only during the last 
few years that it has been developed into a practical machine. 
to supply, if possible, the long-felt demand for a variable speed 
three-phase motor. There are now several Continental firms 
engaged in the manufacture of either the series or the shunt 
type of this motor, so that the appearance of this short treatise, 
dealing with its suitability for various drives requiring speed 
control, is very welcome at the present time. 
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Obviously such a book would be of little value if it merely - 
concealed a trade advertisement ; in truth, however, we find 
the criticism as complete and as candid as could be desired. 
Much of the material discussed is based on Siemens-Schuckert’s 
experience : but this is not to be wondered at. for the practical 
development of the three-phase series motor is largelv due 
to them, whilst much of the knowledge we have of this tvpe is 
obtained from publications of their staff. If there is any trace 
of a bias, it is perhaps the author's advocacy of the series type 
with movable brushes, fitted with a speed-limiting device, 
where necessary. The shunt characteristic has, undoubtedly, 
a much wider use in practice than the series characteristic, 
and though the series moter mav be adapted where a shunt. 
motor would be the right thing, it is. and remains, an adaptation. 
At the same time. it must be remembered that the shunt tvpe 
has been developed in Germany under patent rights held bv 
the Allgemeine Elektrizitats-Gesellschaft. 

Dr. Butf commences with a brief discussion of the motors 
themselves and the limiting factors in their design. Their 
disadvantages are summed up as follows: the limited output 
due to the small permissible flux per pole; the reduced ethci- 
ency owing to the excessive brush losses ; the higher cost con- 
pared with induction and continuous-current motors. With 
regard to the last item, we rather think the author is too opti- - 
mistic, when he estimates the cost from one and a half times 
to twice that of an induction motor. Thus the three-phase 
commutator motor is heavily handicapped in every way at the 
outset, so that it is needful to enquire carefully whether the 
speed control thus obtained is 7 economical,” from a commer- 
cial point of view. When comparing the three-phase com- 
mutator motor with the induction motor with resistance con- 
trol, or with the conversion into and use of continuous-current, 
or with anv other possible arrangement, all these drawbacks 
must be taken into account. Moreover, each kind of drive 
must be considered separatelv, since the speed-torque curve 
has great influence on the result; for example, when large. 
torques are required at reduced speeds, the induction motor 
becomes very inefficient. and the need for a motor with econo- 
mical speed regulation very strong. 

The discussion of the various kinds of drive separately, and 
in detail, occupies the main part of the book. and will be found 
of great use to engineers, quite apart from the variable speed 
three-phase motor. First the characteristics of a fan drive 
are dealt with, and it is shown that in order to vive the three- 
phase commutator motor an advantage over the induction 
motor with slip resistance. the speed reduction must not be 
less than 18 per cent.. and must exceed this to compensate for 
extra capital cost. upkeep. &c. Then follow m their. turn 
centrifugal pumps, compressors and blowers, and here again the 
induction motor comes out best. With reciprocating pumps. 
however, a good case is made out for the three-phase commu- 
tator motor. likewise rolling mills offer a useful field of applica- 
tion, since the required speed characteristics are easily obtain- 
able. For driving machine tools and. spinning machines, it 
seems preferable to convert and use continuous-current motors, 
when several have to be installed. 

Passing on to intermittent working, where economy at start- 
ing is Important. considerable space is devoted to windine- 
engine drives. In certain cases a saving can be effected Ly 
using three-phase commutator motors, vet when everything. 
including safety. is considered, the continuous-current (Ward 
Leonard) system will generally be found preferable. Lastly 
cranes, lift, reversible rolling mills and planers are discussed. 
but only in a few cases does the three-phase commutator motor. 
chiefly of the shunt type, offer decided advantages. 

Taken es a whole. tie conelasion one arrives at is thot this 
recent development in electite machines does not and cannot 
be made to fulfil »atisfacteri!v a real feit need. and great credit 
is due to the author for his cendid and thorough discussion of 
the subject. As in the past. so now, continuous current is the 
proper solution. for speed control; and in those individual 
cases Where it is found advisable to retain alternating current 
the choice will only fall on the three-phase commutator motor 
when the nature of the drive and other circumstances of the 
case Warrant it. S. PARKER SMITH. 
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THE COOKING PROBLEM —WHY ELECTRICITY IS 
WINNING.” 


BY F. 8. GROGAN, 


The old saving associating cooks with the devil is ample indication 
that the cook in early days gained a bad reputation for spoiling food. 
This is easily understood when one considers the rough-and-ready 
methods of the past. I fear that in the present day the average cook 
has a lot to learn. To understand the art of cooking food an elemen- 
tarv knowledge of chemistry is useful in order to appreciate what 
happens. Cooking is merely the application of heat, and sometimes 
liquid, to food stutls so as to make them digestible either directly, 
as when starch is changed into dextrine and when fibrous substance 
is softened, or Indirectly, by producing a nice appetising appearance, 
odour and flavour to promote the dige stive fluids, 

The first record 1 can tind of gas actually being used for cooking 
purpeses dates back as far as the early part of 1700. Coal gas was 
then discovered by the Rev. John C layton in a ditch 2 miles from 
Wigan. He tells us that the water seemingly burnt like brandy, and 
a flame was so tierce that several strangers succeeded in boiling eggs 
overit. [t was not, however, until xome 60 vears later that William 
Murdoch, a Scotsman, lit his house by gas in Redruth, Cornwall. 
In IS10 the first commercial gas company was formed to supply 
London and Westminster; but gas was not used to any large extent 
for cooking until the latter end of the 19th century. 

The use of electricity for lighting was first made possible in 1870 
by the introduction of generating machinery in the form of the 
Gramme ring machine, In 1879 gas shareholders were startled bya 
report that electricity was to be used as a source of light for the future. 
A writer commenting upon this in 1890 says: " This report was ill- 
founded, the electric light has not te the gas to any extent 
worth mentioning.” That is less than 25 vears ago, and it is common 
knowledge to-day that the supply of electrical energy is making rapid 
strides, not only for lighting and power, but also for cooking and 
heating, Asa fact t. electric cooking was already being talked about 
at that very time, for in. 189]. we find Mr. H. JJ. Dowsing. at the 
Crystal Palace Electrical Exhibition, lecturing three times a day on 
" Eleetrie Cooking." 

In just the same way as the kitchen coal ranze for good roasting of 
meat was a retrogression from the open hearth for the sake of con- 
venience, so also was the introduction of gas cooking another retro- 
gression for the sake of greater convenience. Fortunately, however, 
we have now firmly established clectrical cooking apparatus, which, 
undoubtedly, as vou will see later, is infinitely superior to any of the 
older ranges, introduci ing many advantages and without sacritic Ing 
anything for convenience, I hope the reasons f put. forward. to 
substantiate the title of this Paper will convince evervone present 
that electric cooking can compete and will eventually supplant all 
older cooking methods. 

pr. Ferranti, pasi- president of the Institution of Electrical 
Engineers, and a great. poner in the. commercial applic ation of 
electric science, in the discussion on a Paper read in London on 
Decembe r 4th last dealing with “ The Electricity Supply of. Large 
Cities " gave as an axiom to engineers the following prophetic words : 
“My view as to the demand is this: Wherever there is fuel com- 
bustion at present there is the demand, and it is for electrical enzi- 
neers to devise such means and imorovements in the process of con- 
version as will secure for us that demand.” Phe manufacturers of 
cooking apparatus, although always keen to devise such improve- 
ments in their apparatus, have already placed on the market cookers 
which answer all requirements of the publie. [n recent years they 
have done much to make electric cooking popular by publie demm- 
strations, and have brought before the public the advantage s and 
merits of the newer system. 

It is most essential that the electricity supply authorities should 
give their publie the facility for using electrical energy in this way— 
that is to say, they must hire out domestic apparatus at a low 
quarterly rental. The publie of Wolverhampton are particularly 
fortunate in this direction, as. owing to the sound advice of their 
borough: electrical engineer, Mr. S. T. Allen, the Corporation have 
already struck a domestic tariff for the supply of current which is one 
of the lowest in the country, and, in addition, electric cookers can be 
hired out for a few shillings a quarter. At the present time, owing 
to the efforts of Mr. Allen and his staff, there are now a large number 
of cooking installations coupled up to the mains. 

The advantages of electric cooking may be briefly stated as— 

(1) Perfect cleanliness ; 

(2) Simplicity and conventence of operation ; 


-— ————— -M - — 


» Abstract of a Pr per read before the Xeolserti: n pton and District 
Engineering Society. 
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(3) Perfection and superiority of rexalts ; 
(4) Actual monetary saving, owinz to les: loss in weight when 


cooking food ; 


(5) Cheap cost of operation ; 

(6) Absolute safety ; 

(7) Great portability ; 

(S) Most perfect heat regulation ; 
(9) No fumes, no foul gases. 


As to (1), the cleanliness must be obvious to all, seeing that the 
heat is produced, not by combustion of fuel, but by the direct trans- 
formation of electrical energy to heat energy. The result is that 
neither fumes of any kind are given off nor is there any sooty 
deposit, hence the outsides of the utensils used are as clean at the 
end of the operation as at the beginning, and may even be put down 
on à white tablecloth without blackening it. Further, the inside of 
the oven is kept clean with the minimum of trouble. In addition 
to cleaner cooking stoves and vessels, the kitchen and its decorations 
must be cleaner, as wherever there is escaping heat that must blacken 
in a short time decorations in the vicinity, to say nothing of the puffs 
of smoke on a windy duy which will deposit fine soot in the kitchen. 

(2) The simplicity of operation is easily demonstrated. Every 
piece of electrical apparatus hasa predetermined rating, which means 
that when switched on for a given time a certain amount of heat must 
be given off in that time; therefore all cooking operations by the 
electric method are a matter of time- in other words, if a cake tikes 
13 hours to eook to-day with the full heat for half an hour and the 
low heat for one hour, and is corree tly cooked, then the same mixture 
in the same oven must be equally well cooked in exactly the sime 
time to-morrow, next week or next year. Why? Because the 
Board of Trade impose such restrictions on variations of voltaze in 
public supply mains that only a very small variation is allowed at the 
consumers! terminals. Compare this with coal. The calorific value 
of the fuel varies for each delivery of coal to the house. The draught 
up the chimney is a variable quantity, owing to the accumulations 
of soot and sometimes contrary winds, and the cook ean never be 
sure of obtaining the correct heat in the oven; also to maintain the 
heat much attention must be given to the stoking up of the fire. 
With gas we have toa less extent the same trouble, as there is no 
restriction dealing with variations of pressure except that the 
minimum pressure is generally specitied. Not only does the ealoritic 
value of the gas vary, but the pressure of supply varies by hundreds 
per cent., especially in differeit. parts of a town. The convenience 
of electric cooking is such that the apparatus may be placed at any 
part of the kitchen. 

The next claim (3), the saving in arastaze of fool owing to 
shrinkage in cooking, has been described as nonsense. The critics. 
however, a few vears ago altogether repudiated such a claim; but 
to-day some of these same erities are claim! ing that they can show 
the same saving and more—-according to newspaper advertisements. 
This claim in favour of electric cooking i is that only 10 to 12 per cent. 
is lost due to shrinkage during the cooking of meat, as against 25 to 
33 per cent. in other methods, That is not all; there are on the same 
basis other savings in favour of electricity. Even a small family of, 
say. three can have a joint weighing only 1} Ib. (uncooked), and it 
can be cooked to perfection by the electric method, in that it will be 
tender and perfectly cooked from side to side, none being cut to waste. 

The use of casserole cooking in china vessels is becoming muc h 
more general with the introduction of clectr.e cooking, because the 
china (so-called fireproof, but it is not with either coal fires or gas 
flames) becomes much less liable to crack when in operation over an 
electric hotplate. Again, owing to the perfectly even temperature 
of the oven, no burning of cakes and pastry takes place. 

] am quite willing to admit that results approaching that of electric 
cooking can be obtained, and I have cooked meat with similar 

savings in weight in the older methods ; but only with a vast anrount 
of care and trouble which none of vou dare to expect from the 
present-day cook. This is where clectricit v, as in hundreds of other 

cases, comes to the rescue. 

l will now deal with the criticism that the extra weight saved 12 
electrically cooked food is, if anything, only water. Dr. Hute ‘Hinson. 
in his bock " Food and Dietetics,” gives the following analysis of 


beef :— 
Composition of Beef. 
Water, Proteid, Fat. Ash. 
TEEM TDO ... "Ec s ]-2- cues l 
Medium fat ,........ UG... z OUO sure Dub Rowe lj 
VOD Tot osirsteeodi Oi auscis DIO .ü- 2040 2 1 


The deduction is that the fatter the beef the less water in its cone 
position, From experience one knows that there is a greater loss 
on cooking fat meat than lean meat ; therefore water is not the 03 y 
loss, "The value of a food cannot be judged by its chemical test sas 

We must consid ^r 
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also the physical test, another theoretical valuation of it. as a source 
of energy, due to the production of heat on the oxidation of part of it 
in the body. More important still is the physiological test of a food, 
dealing with its ability to be easilv digested and also its absorption 
into the blood. The value of meat must, therefore, be considered 
from the diagram (Fig. 1), showing the structure of meat, which I have 
taken from Dr. Hutchinson's book, and which will help me to describe 
what happens in an electric oven. The meat is first subjected to heat 
at a temperature of 250^ F. to 300 F. for a short time. when the tem- 
perature is reduced to about 2007F. and the meat left in the oven 
about 20 minutes to the pound. This treatment coagulates the 
surface so as to retain the juices, with the result that the meat only 
loses 10 to 12 per cent., and sometimes less; the whole of the nutri- 
tive value is retained, the flavour aad digestibility of the meat is 
better, allowing the full absorption or assimilation of the food when 
eaten. By referring to the diagrammatie representation of a piece 
of lean meat vou will see that the muscle fibres consist of bundles of 
microscopic tubes of albumenoid substance, held together by the 
connective tissues and with varving quantities of fat cells. The 
tubes of the muscle fibre contain water, holding in solution such pro- 
teid as myosin, muscle albumen and hemoglobin (which is the red 
colouring matter containing iron); also valuable salts of potash and 
phosphoric acid, most useful in building muscle tissue: a’so extrac- 
tives which are valuable as flavouring substance and extreme'v useful 
in stimulating the digestion. "The connective tissue or collagen is 
converted into galatin. This, in the presence of water, absorbs five 
to six times its weight, dissolves when heated, and sets in a viscid 
liquid or jelly when cooled. This property is. however, quickly 
«destroyed when heated to 284^F. To bring this point right home 


DIAGRAM SHOWING STRUCTURE OF LEAN MEAT. 


you have only to remember how easy it is to destroy glue. which is a 
similar gelatin substance. Remember that for cooking the muscle 
fibres, a form of albumen, a temperature of only 170°F. is necessary 
to coagulate it and loosen the fibres. and that for the cooking the 
connective tissue, or collagen, a low temperature of about 200 F. is 
all that is necessary to yield gelatin. The cooking of the connective 
tissue is greatly aided by the presence of water in the meat, and 
thereby made far more digestible. Again, the fat has been made 
more brittle and digestible by extraction of some of the water. The 
retention of the mineral matter is valuable in building up muscle 
tissue, and, finallv, although the extractives are only about j per 
cent. of the total weight, they play a most important part in the 
digestion in the stomach, thus assuriug the theoretical value of the 
food from chemical and physical tests being obtained by the com- 
plete assimilation and absorption into the blood. The improved 
flavour is due to the concentration of the salts and extractives. 

The reason why such results are not obtained with the older 
methods is primarily duc to the cook's inability to regulate the tem- 
perature of an oven. It is no uncommon thing to find one working 
at 400^ F, and even greater. That there is no necessity for such a 
high temperature must be obvious when you remember that 75 per 
cent. of the meat consists of water. Any excess over 212-F. there- 
fore, in addition to wasting fuel, will only cause rapid evaporation of 
water on the surface, and being continued will have disastrous etfects 
on the outer layers. "This surface becomes dried up and allows the 
inner juices to ooze out. carrying with them the valuable extractives 
and salts, and a large proportion of the joint becomes a hard leathery 
unmasticable mass of desiccated albumen, gelatin, &c. At the 
higher temperature some of the fat is also decomposed, liberating 
free fatty acids, so harmful to digestion. 

There are other powerful arguments against high temperatures, 
*qually valuable, but the above reasoning will show why a coal fire 
gives a better result than a gas stove when cooking meat, because 
the majority of the heat in a coal fire oven is radiant heat, whereas 
from the universal design of the present gas stoves it is obvious that 


a large amount of heat is transmitted by convection, and a con- 
tinuous fresh supply of hot air is passing and absorbing moisture all 
the time. 

(4) With the above explanation you will realise the actual mone- 
tary saving that can be obtained by the introduction of electric 
cooking into any household, and that the saving effected is not only 
water, but also nutritive foodstuffs of proteid and fat. Also that the 
digestibility of the cooked food has been increased, because the 
extractives and juices are retained. 

A certain pork butcher, who sold about 30 cooked legs of pork per 
week, said his loss was formerly 40 per cent. and is now only 22 per 
cent. in the electric oven, or a clear saving of 18 per cent. After 
deducting the cost of current at Id. per unit, his saving amounted to 
2s. per leg of pork or £3 per week extra profit. On being told that 
he had only saved water, he answered: ‘* Perhaps sə. but you see 
my customers pay me 1s. 2d. per lb. for it." 

The cheap cost of operating electric cookers is amply demonstrated 
by the increasing numbers installed all over the country where elec- 
tricity is sold at 1d. per unit, against gas at 2s. 6d. per 1,000 cubic ft. 
In Derby, for instance, about 70 were installed during the first vear, 
after the Corporation instituted hiring out the stoves, and the demand 
is still increasing. In Wolverhampton you have a much lower rate 
per unit for cooking. and with it electrical cooking is certainly the 
cheapest method. The annual consumption varies considerably 
with the style of household and number in family, but. as à rough 
figure, one may estimate on 1,500 units to 2,500 units per annum for, 
say, a family of six. For example, 24 records from consumers in 
Brighton show an annual consumption of 2,500 units, whereas at 
Harrow an average from seven consumers shows an annual consump- 
tion of 1,600 units. In larger installations this figure will not in- 
crease pro rata to the number in family; for example, in a boys’ 
school the cost of electricity at $d. per unit for cooking worked out at 
just under 1d. per head per day for 100 people. (The lecturer then 
referred to the striking example of economy. cleanliness and conve- 
nience at Romano's famous restaurant in the Strand, London—of 
which full particulars were given in THE ELECTRICIAN for Jan. 23, 
1914.) 

In contrast to the above statements, vou will doubtless wonder 
what is the explanation of the statement being spread in every town 
in the following terms: " As the heat obtained by the combustion 
of Id. worth of gas is equal to the heat equivalent of 4} units of 
clectrical energy, the explanation of the failure of electrical cooking 
is not far to seek." 

'These statements I have generally been able to trace back to the 
British Commercial Gas Association of London; they are based on 
a price of 1d. per unit for electricity as against 2s. 6d. per 1,000 for 
gas. If such a statement has appeared in Wolverhampton. there- 
fore, the comparison will have been given as 2] to l in favour of gas. 
The explanation is simple: These statements are published with the 
deliberate intention of misleading the public, and refer only to the 
theoretical side, without continuing the argument to a practical 


conclusion. 
Now, coming to the practical side, I call your attention to Table I., 


which is based on the following assumptions :— 


Theoretically — 
With 100 per cent. efficiency l unit of electricity can produce 
3.411 B.Th.U. of heat 
With complete combustion 1 cubic ft. of gas can produce 500 ditto 
With complete combustion 1 1b. of coal can produce 14.300 ditto 
With complete combustion 1 lb. of “coke can produce 13,500 ditto 


The last three items are for average values. "Then. taking the 
price of electricity at 1d. per unit, gas at 2s. 6d. per 1,000 cubic ft., 
coal at 21s. per ton, coke at 14s. chaldron (12 cwt.), 


. Tabel | g i 


THEORY. PRACTICE. 


 B.Th.Units of heat gg ine | Useful B.Th. Units 
obtained for Id. : : y of heat obtained 


Cooking by 


worth of each at i _, for Id. worth of 
1009, efficiency. praestes each. 
Electric stove...... 6.822 | 809, | 5.460 
Gas stove .......... | 16.666 15°, 2.500 
Kitchen f Coal ... 127.000 EE E 2.540 
range Coke ... 108.000 IMS A 2.160 


The efficiencies given in this table are open to criticism, but I am 
convinced that they are near enough for the purpose of comparison. 
It should be remembered that the figures given in the efficiency 
column are liable to be much less with careless;handling. This 
applies more especially in the case of the coal range. to a less 
extent in the case of a gas stove, and hardly at all to the electric 
cooker. Quite a large amount of cooking in the kitchen consists of 
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boiling water. and in such cases alone can we obtain an absolute 
quantitative measure of the efficiency which may be stated as the 
relation between the heat units absorbed by the liquid to the theore- 
tical heat units possible from the amount of fuel or energy consumed. 
The efficiency of an electric kettle may be as high as 97 per cent. 

The British Commercial Gas Association, therefore, deliberately 
ignore the practical side, and to show how ridiculous is the argument, 
one might apply the same reasoning as between coal and gas. From 
the *‘ theory ` column we should then say: *' As the heat obtained 
by the combustion of ld. worth of coal is equal to the heat obtained 
by the combustion of 7d. worth of gas. the explanation of the failure 
of gas cooking is not far to seek." They would not accept such a 
statement, vet their own, regarding electric cooking. is equally in- 
correct. 

(4) The absolute safety in operating electric cookers must be 
apparent to all. An explosion is quite impossible, risk of fire is 
reduced to a minimum, and when the equipment is properly installed 
and earthed clectric shocks are impossible. 

There are two methods of boiling, either by means of self-con- 
tained utensils with the heating element inside or by means of 
ordinary utensils (which must be flat on the bottom surface) placed 
on hotplates running up to a temperature of about 600°F. The 
former are to be recommended for fast and intermittent work and the 
latter for continuous work generally required in the kitchen. I find 
it desirable to supplement the ordinary electrical equipments in the 
kitchen with a fast boiling kettle. which in five minutes boils 1 pint 
of water from 49 F. to 2127 F. with a consumption of 740 watts (at 
an efficiency of 97 per cent.). On the other hand, a 2-gallon urn 
working on a hotplate. consuming 800 watts, boils in one hour and 
10 minutes 16 pints of water at an efficiency of 80 per cent. The cost 
of boiling 1 pint of water in the kettle works out (at $d. per unit) to 
0-03d. per pint. Compare this with a test of gas boiling using a 
similar kettle. One pint of water was boiled in 4} minutes with a 
consumption of 1-7 cub. ft. of gas (an efficiency of 23-5 per cent.) and 
at a cost (with gas at 2s. 6d. per 1,000 cubic ft.) of 0-05d. per pint, 
about double the cost of electric boiling. 

All baking operations of pies, pastry, bread and cakes are not only 
easier but better in the electric oven. The modern baker's oven is 
constructed so as to give radiant heat from the steam pipes at the top 
and bottom of the oven, and this is exactly what we do in an electric 
oven, instead of applying all the heat at one part only. Electric 
grilling methods are also a great improvement, and many restaurants 
have already introduced this form of grill. The art of grilling is to 
apply the heat quickly to the outside of the food so as to seal the 
surface, retain the juices and coagulate the inside without drving it 
up. You have only to try a piece of steak grilled electrically and 
notice its puffy appearance and excellent flavour to be satistied with 
the great improvement. 

I hope that, in my endeavour to show vou how electricity wins in 
the cooking problem, you will appreciate that the slow method 
advocated for cooking meat (20 minutes to the pound) is a great 
advantage. [n spite, however, of the convenience of being able to 
leave the oven unattended for a couple of hours manufacturers still 
have to cater for a certain section of the publie who will only order 
their meat on the day upon which it is to be cooked. The butcher 
delivers, sav, a 6 lb. joint at 11:50 in the morning. and it must be 
served for one o'cloek dinner. Well, for the present we have to meet 
such people's demands, and let me sav at once that the manufac- 
turers can and do supply ovens for this quicker speed of cooking. 
Nevertheless. [ am sure that all who have tried the alternative 
method will. except on emergency, no longer countenance it. 1 
Lelieve that the time is not far distant when we shall make use of 
electricity for certain classes of work in heating at a stow rate, using 
continuously thermal storage ovens in which even longer times are 
allowed for cooking. as much as 40 minutes to the Ib. 

The lecturer concluded by proving the growth of electric cooking 
to-day by presenting some slides on the sereen showing the vast 
range of the apparatus, from the smatlest requirement to the largest. 
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PHYSICAL SOCIETY. 


At the meeting held on January 23rd, at the Imperial College ot 
Science, Prof. C. H. Lees, F.R.S., Vice-President, in the chair, a 
Paper entitled 


* Some Characteristic Curves and Sensitiveness Tests of Crystaland 
Other Detectors,” 


was read by Mr. P. R. Coursey. 

The Paper describes some experiments recently conducted on 
different types of wireless detectors. which were undertaken with a 
view to finding out whether any definite relation could be traced 
between the sensitiveness and characteristic (or. volt-ampere) curves 
of a detector. Sample curves for some of the most common detec- 
tors are included in the Paper and show that in some cases a fairly 
good agreement exists between the sensitiveness curve of a detectoi 
and the second ditferential of its characteristic. this being most 
notably the case in the more stable of the crystal detectors, but at the 
same time it is abundantly evident that the flexure of the charac- 
teristic curve cannot be the only cause of the response of a detector to 
wireless signals, but that at least a second action must also be present. 
as in some cases—notably the electrolytic detector—it was observed 
that the maximum ordinates on the second differential. i.e.. the point 
of greatest cliange of flexure of the characteristic curve. were at places 
where the measured xensitiveness was either zero or extremely small. 
showing that there are probablv at least two actions opposing one 
another at this point. As this is most prominent in the case of the 
electrolytic detector. it perhaps suggests that this additional action 
when present in other detectors is electrolytic in nature. or that the 
received oscillations when superimposed on the direct-current 
boosting voltage partake of the properties of some "* trigger ^ action 
(such às in the Zehnder trigger evmoscope). This view is supported 
by experiments with detectors of the tellurium-aluminium type. 


Prof. J. A. FLEMING thought it wes impossible to avoid speculation in 
connection with these interesting effects. He thought the real cause of 
the asymmetry in the case of valve-detectors was the emission of elec- 
trons from the hot filament. The laws governing this emission had been 
shown to be analogous to those governing the evaporation of water. 
Consequently it could be increased by applying a negative pressure. Some 
of the irregularities observed might be the equivalent. phenomenon to 
boiling with bumping. He thought it would be of interest if, Mr. Coursey 
experiments could be repeated at different temperatures. 

Mr. W. DUbpELL thought the investigation was extremely difficult. as 
one could not be certain that a viven pair of crystals would always work 
in the same way. As far as the crystal detectors were concerned, he dul 
not think the relation between the sensitiveness and the second diflereu- 
tial of the characteristic curve was very clear. The determination of the 
second differential curve was very difficult unless the original observations 
could be reproduced very accurately, M 

Dr. W. EcctgEs thought that the agreement between the characterretie 
curves given in the Paper and those given for the same peirs of substances 
by previous experimenters showed that the shapes of the curves wete 
undoubtedly dependent on the physical properties of the substances 
more than on the configuration of the contact. A theory of the cause ed 
the shape of the characteristic curve had been published, The present 
Paper dealt, however, with quite a different matter, namely the con- 
nection between the shape of the curve and the sensitiveness of the de 
tector: the theory of this was also known and was chiefly a matter cf 
geometry, 

Mr. D. Owen asked what the measure of sensitiveness adopted by the 
author was; also if he could furnish figures as to the actual voltage acre 
the contact at limiting silence in the telephone. He would suggest that 
prediction of the sensitivencss of a particular individual detector might 
be more simply made from inspection of an alternating voltave chara: - 
teristie—that was, from a graph in which the direct current through the 
contact uncer an alternating low-frequency voltage. was plotted as 
ordinate against the alternating volts as abscissa. 

Dr. R. S. WirLows thought the characteristic curve given for the 
oscillation valve was not a good one for the purpose. H lower voltae 
had been used the curve would have possessed three distinct branche 
In his expericnce of the valve, the detector was most sensitive when the 
voltaze was boosted up until it was just at the point of producing yenii: 
tion by collision. By makine use of the clectronie emission. from het 
lime a better cathode was obtained than in the ease of the carbon tilamen® 

Prof. G. W. O. Howe thought too much weight had been attached to 
slight changes in the charscteristies of the crystal detectors, A minut? 
alteration in the point of contect geoathy altered the properties et 
detector. Ht would be interesting to hear if Mr, Coursey had repeat 
his observations. Sometimes a polarising voltage ireatly improved A 
sensitiveness, while the slightest shifting of the point might render t p 
polarising, voltage quite useless. Since they were so sensitive to 2177 
changes in the conditions, much stress should not be lud on little art 
tions in the characteristic, "mE 

Mr. E. H. Rayver thought that some of the irregularities m UY 
characteristics might easily be due to vibration and similar disturbance” 
He thought it would be uscful if the author wave some idea of the rest 


. as defined in the Paper. 
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tance of the detectors at maximum sensitiveness, so that one could sce if 
the telephone was doing justice to the detector. u 

Prof. Fortescve had also found crystal detectors very sensitive to 
disturbances, such, for example, as the passing of a motor "bus near the 
laboratory, and he thought that slight changes from one characteristic 
to another, rather than real changes in the characteristic, would account 
for some of the irregularities shown. 

The AUTHOR, in reply, agreed with Dr. Fleming that it would probably 
be of great value to conduct experiments similar to those described in 
the Paper at various temperatures, both above and below the ordinary, 
as in this manner a better insight might be obtained, from the experi- 
mental point of view, às to the part played by thermal effects at the con- 
tact of the two crystals. The fact that it was unnecessary to have at least 
one of the contacts of low thermal conductivity was supported by the 
tests on the tellurium-aluminium detector, in which both materials were 
metals. These tests seemed to show, however, that the mode of opera- 
tion of such detectors differed considerably from that of the more ordinary 
crystal detectors, the type of curves obtained more resembling those of 
the electrolytic and other detectors in which very little agreement could 
be traced between the sensitiveness and differential curves. The response 
of the detector under oscillations seemed in this case to resemble that of 
a filings coherer, again suggesting something in the nature of a‘ trigger `“ 
action. In reply to Mr. Duddell and Prof. Howe steps were taken in the 
tests to ascertain to what extent the characteristic curves could be re- 
peated, and it was found that with the “ good-contact " detectors, or 
those operating with moderately firm contact between the crystals, e.g., 
the “ Perikon," almost exact repetition of the curves could be obtained 
on different occasions, and that although changing the crystals or points 
of contact altered the scale of the curves, yet in general the main features 
were present. With the more * imperfect," or “ loose-contact,” de- 
tectors, however, the repetitions were not nearlv so good. "The curve 
shown by Mr. Owen was of interest, but really expressed the response of a 
detector to signals of various strengths, and did not give the sensitiveness 
In reply to Mr. Rayner, the resistance of the 
detectors at their points of maximum sensitiveness varied frem a few 
hundred to about 10,000 ohms or more, depending on the crystals used, 


Mr. W. DupvELL, F.R.S., exhibited a 
Water Model of the Musical Electric Arc. 


In the model the arc is represented by a mushroom valve. The 
pressure of the valve on its seat is so arranged that the pressure 
tending to re-seat the valve diminishes very rapidly as the valve lifts. 
Water is admitted beneath the valve. flows through the valve into 
the vessel which contains it. and overflows. — In order to indicate the 
difference of pressure on the two sides of the valve which represents 
the arc a glass pressure-column is introduced into the pipe leading to 
the valve and quite close to it. As the water overflows freely from 
the tank in which the valve is immersed, the pressure on this side of 
the valve may be taken as our zero of reference, and consequently 
the height of the water column in the pressure tube above or below 
the level of the overflow gives the pressure underneath the valve. 
If water be admitted below the valve the pressure in the pressure 
tube rises to a high value ; finally the valve lifts, i.e., the are is struck, 
but the pressure still remains high. If, however, the flow of water is 
increased, the valve will open considerably and the pressure helow it 
will decrease. If nicely adjusted this effect can be made to take 
place over a considerable range. lH instead of connecting a pressure 
tube of small bore indicating the pressure on the underneath side of 
the valve a large diameter tube be introduced so that the water 
column in it has a periodic time of its own and is able to oscillate 
similarly to the condenser circuit shunting the arc. oscillations will 
be set up in this column. and if the periodic time of the liquid in this 
column be altered. the period of the oscillations will be altered; this can 
easily be done by connecting air vessels of different capacit v tothe open 
end of the tube, so altering the controlling force acting on the water, 
In other words, altering the capacity of the circuit shunting the arc. 
With this water model a great many of the properties of ares both 
intermittent and oscillating can easily be shown. The one point of 
difficulty in constructing the model is to obtain a force acting on the 
valve which decreases rapidly when the valve lifts and which occa- 
Sions no friction. So far the only successful method which the author 
has tried is to hang from the underneath side of the valve a piece of 
soft iron which nearly touches the pole of a small electromagnet. 
This gives a force which without any friction rapidly decreases as the 
valve lifts and works very well. 


Mr. C. R. Darina exhibited some 
“ Further Experiments with Liquid Drops and Globules.”’ 


l The experiments included a demonstration of the structure of a 
liquid jet hy means of orthotoluidine (density slightly greater than 

at room temperature) issuing from an orifice under water; the 
ormation of spheres of water enclosed in a skin of aniline and of 
8pheres of dimethyl-aniline encased in a skin of water; the expan- 
ston of a globule of liquid floating on water when a drop of another 
quid is allowed to fall on it, and the combination of globules of 


certain liquids when floating on water. This was well marked in the 
case of a globule of dimethyl-aniline and a number of smaller globules 
of orthotoluidine. 


A Paper entitled 


* A Note on Aberration in a Dispersive Medium, and Airy’s 
Experiment,” 


by Mr. JAMES WALKER, was taken as read. 

The view recently adopted by Lord Rayleigh that in the case of 
aberration we are concerned with the group-velocity instead of with 
the wave-velocity, makes it necessary to consider the experiment of 
Airy. in which he measured the angle of aberration with a telescope 
filled with water. A modification of Lord Rayleigh's explanation of 
this experiment leads to the result that the angle of aberration thus 
determined corresponds to an angle p-'v/U measured in air. The 
same result is obtained from an analytical investigation. and a 
numerical calculation shows that the increase in the angle is about 
l per cent. —an amount that is probably too small to be detected. 


THE DETERMINATION OF THE COLOUR OF A LIGHT.* 


BY DR. L. BLOCH. 


Summary.—The author uses three coloured screens, after the method 
of Ives, and compares the red, green and blue so obtained with that of 
daylight through the intermediary of a tungsten lamp as a standard. 
A large number of results is given. 


The colour of a light is of importance in more wavs than one. 
The change from the colour of the old oil lamp and the batswing 
burner to that of the Welsbach burner was found by most people at 
first to be unpleasant ; on the other hand, no objection was raised 
as to the colour of the light when the change was made from the 
carbon incandescent lamp to the tungsten filament. The limited 
field for the mercury vapour lamp is, of course, due entirely to the 
colour of the light, which is unsuited for ordinary purposes. Some 
means is, therefore, needed of comparing the colour of davlight, 
which is the obvious standard, with that of any artificial illuminant. 
This problem has long since been solved for scientitic purposes by 
the use of the so-called spectrophotometer. Curves can thus be 
constructed to show the photometric values of the light at each wave- 
length. Such curves show that the carbon filament gives much 
more red and much less green and blue light than ordinary sunlight. 
Similar effects are given by the carbon arc, though the differences 
are not so great, and in the violet part of the spectrum it resembles 
daylight very closely. But an instrument of this kind. with all the 
necessary calculations and curves, is altogether unsuitable for pur- 
poses of argument with the average consumer. Arons’ “ chromo- 
scope ` was another attempt to solve the problem ; he used for his 
purpose an adjustment, depending on the polarisation of light; but 
it has probably made no headway for practical purposes. The use 
of screens for purposes of comparison is quite old. L. Weber deve- 
loped one method with screens of red and green glass; and Voege 
used five screens, viz., dark red, red, yellow-green, green and blue. 
Their methods were too cumbersome to be of general use. But it 
may be as well to remember that in lithography and in colour-photo- 
graphy all effects are produced by three colours, viz., red, green 
and blue. These colours ought, therefore, to be sullicient for pur- 
poses of analysis, and Ives. instrument, in which he used screens of 
these three colours only, must be considered an improvement, [ves 
results depended on the readings of three adjustable slits through 
which the light was passed for purposes of recombination, after 
having previously passed through a prism and then through the 
screens. This method is cumbersome and probably not sufficiently 
accurate. But the method of three filter screens is the one used in 
the experiments about to be described, and the author hopes to show 
that it is capable of giving accurate results and of being used without. 
any complication or difficulty. 

The choice of the glass out of which the filters ave to be constructed 
is naturally of importance, and it was soon found that the follow- 
ing glasses, made by the firm of Schott, of Jena, were suitable, viz., 
for the red filter (F 4,512), for the green filter (F 6.380), and for the 
blue (F 3,873). The extent to which these screens are transparent 
to lights of different wave-lengths is stated by the makers, and can 
be represented by curves (which are given in the original Paper, but 
not reproduced here) These curves, for the three different. filters, 
naturally overlap to some extent. Thus both the green and the red 


* Abstract of an article in the * Elektrotechnische Zeitschrift.” 
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filters are transparent to some extent to light lying in the region of 
the orange-yellow. The eye-piece of the photometer used by the 
author was constructed by Franz Schmidt & Haensch, of Berlin, and 
is shown in the figure, herewith. The three glass filters are 7 mm. 
in diameter and 1 mm. in thickness, and are mounted in a rotatable 
dise. Any kind of photometer can, of course, be used, but preference 
was given for various reasons to the portable type of Brodhun instru- 
ment, which has been previously described by the author. Opal 
glass or smoked glass can be used as extra screens in order to vary 
the range of the readings; due allowance would in that case natur- 
ally be made for their transmissivities with respect to lights of the 
different colours. 

It will be evident that a method of this kind gives no absolute 
readings, but only makes comparisions between the light to be ex- 
amined and some standard. The standard would obviously be the 
light of the sun. But this is liable to variations as a colour standard 
according as the sky is clear or overcast, and to some extent accord- 
ing to the time of vear and the place at which the measurements are 
made. But if the work is always done with an overcast sky, the 
variations will be found to be very slight and unimportant, in so far 
as colour alone is concerned. And though it might appear to be 
simpler and better to use this type of daylight as a standard directly, 
there are many advantages in using it only indirectly, and comparing 
the light to be examined by means of some auxiliary standard which 
has been previously calibrated and can be kept steadily constant. 
Thus, for this purpose the ordinary standard lamp of the photometer 
was used, consisting of a small tungsten lamp taking 0-8 ampere and 
about 1-2 watts per Hefner candle- power. 

The method of procedure may be explained somewhat as follows, 
taking the case of a flame arc lamp giving a yellow light. With a 
lamp of this type, there are liable to be variations in the readings, 
but fairly steady values for the purposes of comparison can be 
obtained by taking three readings in rapid succession through each 
of the filter screens. Thus, in one case, by comparing the flame arc 


DIAGRAM SHOWING CONSTRUCTION OF TAE TUBE CARRYING THE RED, 
BLUE AND GREEN GLASSES. 


lamp with the standard tungsten lamp, the readings showed that the 
ratio of red to green in the tlame are was 46-2 per cent. of the ratio 
in the standard lamp, and of blue to green was 57 per cent. ; while, 
when daylight was compared with the tungsten lamp, the ratio of 
red to green was 46:5 per cent., and of blue to green 193 per cent. 
Thus eliminating, as it were, the intermediate auxiliary standard of 
the tungsten lamp. we find that when the flame arc is compared with 
daylight the ratio of red to green is 99-5 per cent. and the ratio of 
blue to green 29:5 per cent. Thus, in so far as the ratio of red to 
green light is concerned, the flame are is almost exactly the same as 
davlight; whereas, when it comes to a comparison of blue with green 
light. the flame are is found to give much less blue light than is the 
case with daylight. This gives one a simple method by which the 
colour of the light emitted bv a given tvpe of lamp can be judged, 
comparing it in every case with an arbitrary staudard, which is most 
usefully taken as the light received from the sun through the medium 
of an overcast sky. 

In this way the author examined a great number of different kinds 
of artificial light. and gives his results both in graphic forms and in a 
table. "he graphic diagrams show at a glance the relative positions 
which would be occupied by the ditlerent forms of light. according 
as thev differed from daylight by having too much red or too much 
blue light. The tables contain only the figures actually obtained, 
without any attempt to place the various lights high or low in the 
scale ; and for our present purpose these figures are sufficient and 
are here reproduced in Table 1. The following remarks may. how- 
ever, be of interest. as bearing on the interpretation of the figures. 

Daylight was examined under various conditions. Thus, as has 
been explained, the light given from an overcast sky was taken as 
the standard, the ratios of red to green and of blue to green being 
ascertained. and for comparative purposes being taken in each case 
as being 100. Daylight from a blue sky was found to have some 
excess of blue, as compared with an overcast sky, and the light 


Table I.—Showing Results of Measurements on Lights of Diffcrent 


Kinds. 

Ratio of Ratio of 
red to — blue to 
green. — green, 

Daylight (overcast SKV) .......... eese "—— — 100 ... 109 
Daylight (blue sky) .......... jideestns T— sad 80-5... 116 
Sunlight (somewhat misty day) ........ "c 116 ... 92 
Stearine candle .......s.s.ssesesoressosseesoeseeessseseesreerseeses 463 ... 34 
Paraftin lamp..............-- ON US dtp LN 403 ... 3065 
Luminous flame from Bunsen lamp .................. ees. 367 ... 375 
Batswing gas burner ........... eese Sel aad a c Mp op . 9313 ... 46 
Acetvlene two-tlame lamp ....... "tc —Á see. 263 .. 485 
Upright Welsbach mantle .....esesesesessoesesssssessesecesre 190 ... 305 
Inverted Welsbach mantle | ........... iras ee db dko ACRES 185 ... 5S 
High-pressure gas with ramie mantle............... cure: 204 ... 5l 
High-pressure gas with silk mantle .............sees PNE 219 ... 50 
Bunsen burner with sodium flame ................ eee . 107 .. 65 
Bunsen burner with thallium flame .................. eee. 02-5... 575 
Bunsen burner with lithium flame .................. eese 0.840 ... 76 
Magnesium flame... eese — —X— . 138 ... 635 
Carbon incandescent lamp (4 watts per Hefner c.p.) ...... 342 ... 413 


Carbon incandescent lam p(3:5 watts per Hefnerc.p.).... 330 ... H 
Carbon incandescent lamp(3 watts per Hefner e.p.) ..... 317 ... 456 
Metallised carbon lamp (2:5 watts per Hefner c.p.) ...... 305 .. 4i 
Metallised carbon lamp (2 watts per Hefner c.p.).......... 2900 ... 49 
Nernst lamp without globe (1-7 watts per c. p.)............ 275 ... 48 
Nernst lamp with opal globe (1-7 watts per c.p.) ......... 284 ... 49 


Tantalum lamp(1-7 watts per Hefner c.p.)................- . 300 .. H8 
Tungsten lamp (1-2 watts per Hefner c.p.)..........s 271... 9055 
Tungsten lamp (1 watt per Hefner c.p.)............. eese. 256 ... 53. 
Tungsten lamp (0-8 watt per Hefner c.p.) ....ussese 245 8. 559 
High c.p. tungsten lamp (0-6 watt per c.p.) ....L sees 21T. xs 5n 
High c.p. tungsten lamp (0:5 watt per c.p.) ....... Mu 200 "T 615 
High c.p. tungsten lamp (0:4 watt per c.p.) .... esee 190 63-5 
High c.p. tungsten lamp with opal globe (0:5 watt per . 
Hefner c. p.)......... ——— a nu ALS us 59 
Verico lamp ...... WE Ea A RD Gees Vot TE eM EE 190 ... 96 
Carbon arc lamp without globe .............. eee . ]00 .. the 
Carbon are lamp with opal globe ........ — M I80 ... 62. 
Enclosed are lamp with opal globe | ............... — e 185 2. 005 
* Daylight " are lamp with coloured screen ............... BR... 100-9 
Magnetite arc lamp ......... NU QM 85:5 
Flame arc, giving white light eseseesssssssserreese ——— 125-5... 63-5 
Flame arc, giving vellow light .......... E TEY . 905 .. 2-5 
Flame arc, giving red light ........... T RAE messes. DUST Vue. E - : 
Mercury vapour lamp in glass tube ........... eee 9... 325 
Ditto, with rhodamine screen .......... eese T . 27:5... M 
Quartz mercury vapour lamp ..........- ——Á— . 20 .. 30 
Ditto, with opal globe... ..... ccc e eee e ecco eens —Á— 20 ... 20 
Moore light with carbonic acid gas..... A E doe Cl . S835 .. 108 
Moore light with nitrogen ..........cseeeseeee eene enne 055 ... l9 
Moore light with neon....... eese Tec rv Un 2240 .. 6 


received directly from the sun was found to have some excess of red. 
Lights given by solid, fluid or gaseous combustibles were found in 
all cases to have an excess of red and a deficiency in blue light. 
There is a difference between the batswing burner and the Bunsen 
burner having a luminous flame : thus more red is capable of being 
given by a gas flame than is the case with the ordinary batswing 
burner. The acetylene flame contains less red than the batswing 
burner but more than the Welsbach mantle, and. the magnesium 
flame is better than any of them. The measurements on the various 
types of Welsbach burner were carried out by the author in the 
laboratory of the German Auer Co., and show that on the ordinary 
pressure of gas there is little difference between the upright and the 
inverted types. But on high-pressure gas the amount. of red is 
increased, and this corresponds with the impression that the light 
itself makes on the eye. which appears to be noticeably yellower. 
Coloured flames with sodium. thallium and lithium are also included 
in the list. 
For the different electric lamps. readings were taken at various 
efficiencies. It will be noticed that, with an increase in efficiency 
in each case. there is a corresponding approach to the colour of day- 
light. seeing that there is a loss of red and a gain of blue. The light 
of the Nernst lamp is not very ditferent from that of other types 0 
incandescent electric lamp. and the addition of an opal globe appears 
to make very little difference. But there is à noticeable improve- 
ment in some of the tungsten lamps. notably in those of high candle- 
power, taking 0:5 watt per Hefner candle: power. as is shown by care- 
ful measurements on the Nitral lamps of the A.E.G. The m 
in colour, as compared with the older kind taking I watt per can gi 
power. is much more marked than would. be expected from wey 
differences in efficiency. The Verico lamp, which has a blue g 
globe, is a nearer approach to daylight, and has noticeably less re 
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thin the ordinary tungsten lamp without such a globe; still the 
diffcrence is very marked, in spite of what advertisements say, between 
it and daylight, though it is not very unlike the Welsbach light in 
chaiac‘es, 

The pure carbon arc lamp. which is generally supposed to give a 
livat similar to that of daylight, contains actually much too much 
red and too little blue. and the addition of an opal globe only makes 
matters worse. There is also a type deseribed as the ^ Daylight Are 
Lamp." in which plain carbons are used, arranged beside one another. 
Tae peculiar effect is. however. obtained by a specially coloured glass 
through which the light passes. Without the glass the light ix almost 
exactly the same as that obtained with plain carbons. But the 
cffect of the coloured glass is to cause the ratio of blue to green light 
t, l e almost exactly the same as it is in daylight: but, unfortunately. 
the red light is too much weakened, and the screen over-compensates 
fev the defect; probably, with the choice of other screens. the light. 
of the sun could he imitated almost exactly. With the new high 
eandle-power tungsten lamps, taking 075 watt per candle- power. the 
same effect could be reached with glass globes of a properly selected 
| heésh-green colour. as experiments which are now proceeding with 
the so-called Nitral lamp seem to show. The magnetite are lamp is 
specially interesting; as is well-known, the negative electrode is 
made of magnetite. and the positive of copper. It is in extensive 
ure in America, particularly for street lighting, though in Europe it 
is not so commonly used. It gives a light very similar to that of 
daylight, as the figures in the table show. and differs considerably in 
general character from the plain carbon are. The figures for the 
flame arcs differ according to the kind of light *hey are intended to 
emit; those giving a white light are more similar to daylight than 
the carbon arc, but are inferior in this respect to the magnetite arc. 
The ordinary mercury vapour lamp in glass tube has of course a 
notable deficiency of red light, which it has been sought to correct 
in many ways; but it also has a surprising deficiency in the blue 
]ertion of the spectrum, a fact which is not immediately noticeable 
hy the naked eye. The figures are rather different with the quartz 
mcreury vapour lamp, and the effect produced by the rhodamine 
screen may also be noticed. In any case it appears to be very ditti- 
cult to correct the deficiencies at both ends of the spectrum. 

The Moore light also requires mention. and the tubes which con- 
tain carbonie acid gas in fact give a light differing only slightly in 
character from that of daylight. Actually it appears to lie half way 
tetween the light given from a clouded sky and that given with a 
blue sky. The purpose of this lamp, which is to give a light that will 
closely imitate that of daylight. seems. therefore. to have been 
accomplished, Its main advantage seems to lie in its use when 
matching of colours is of importance. and there are probably other 
purposes to which it could be usefully applied, and which depend 
rather on the colour of the light than on other considerations, Still. 
a light of this character as an artificial illuminant. seems to many 
people to he unpleasant ; it looks too pale and too blue. Thus in 
the case of the Hame ares. which give a white light. there seems to 
have heen no attempt to imitate daylight with any exactness. If 
anybody were given the choice between an artificial light which 
imitated daylight exactly and one of the new high candle-power 
tungsten lamps, taking about 1-watt per Hefner candle-power. he 
would almost certainly choose the latter. Curiously enough, the 
character of the Moore light with nitrogen gas. which is the type 
most frequently in use, is quite different. Of all the forms of clectric 
light which we have so far examined it has by far the largest pro- 
portionate amount of red light. and far the least of blue. But these 
figures are even exceeded by the Moore light with neon gas, which 
gives extremely little blue light. As far as the red is concerned, it 
is only exceeded by the flame obtained from lithium in the Bunsen 
burner. It is an odd fact that the Moore tube with neon gives a 
higher light efficiency than with nitrogen, and far higher than with 
carbonic acid gas. Thus with the Moore light things seem to he 
eonducted on precisely the opposite principles to those which prevail 
with lights which depend on temperature for the radiation of light. 
and which tend to approach more nearly to the character of day- 
light in proportion as their light efficiency is increased, 

The work herein described has been mainly carried out in the 
laboratory of the Berlin electricity works with the intention of devis- 
ing à method by which the character of a light can be easily deter- 
mined. It is not only suitable for physical laboratories. but also for 
the photometer rooms of factories, such. for instance, as works for 
the manufacture of gas mantles. carbons for are lamps. incandescent 
lamps of various types, &c. Similarly, the effects produced. by 
coloured glasses can be determined, and there are obviously other 
useful applications. Further experimental work on the subject is still 
in hand, and it is intended to construct a special photometer for the 

Purpose, The author hopes at a later date to be able to report 
further on the matter, 
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CORRESPONDENCE. 
DESIGN OF THE RADIO-TELEGRAPH TRANSMITTER. 
TO THE EDITOR OF THE ELECTRICIAN. | 

SIR : [n vour issues of the 13th and 20th inst. Mr. A. S. 
Blatterman gives a comprehensive, if condensed, exposition of 
the relations obtaining between the several electric dimensions 
of a wireless transmitter. | | 

This Paper requires and, despite its defects, well repays 
careful study; but on the first cursory perusal the reader must 
be startled by a relation arrived at. between the ohmic and 
radiative resistances of an antenna (top of p. 782). Assuming 
merely that 0-04 is the ratio between the capacities of the 
antenna and the condenser, by a quite general algebraic treat- 
ment the author obtains equations (1), (8) and (10), whence it. 
appears that in ct 

r= SOR, 
where r, is the ohmic resistance—" wire resistance (high fre- 
quency) and earth "—and R is the radiation resistance, 

It is obvious that no such relation can connect these two 
quantities, For example, the substitution of bronze for copper 
in the antenna, or of wet earth for dry earth beneath it, would 
alter 7, whilst leaving R unchanged. The author seems to 
perceive that he is on dangerous ground, for, after deducing 
from his equations the relation referred to above, he proceeds 
with quite astonishing sang froid to brush it aside in the words : 
“ From which it is not to be understood, of course, that any 
numerical value of radiation resistance will actually determine 
the ohmic resistance of the antenna." 

Thereafter, having proved the relation in. general, and then 
having denied its validity, without offering any explanation of 
such contradiction he adopts it as a sort of rule-of-thumb. “ If, 
after construction, the value of r, existing 1s less than the value 
assumed for design from the above equation all is well, , ." 

There follows a reference to Austin’s curves of antenna 
resistance, which are cited as experimental evidence for the 
proportionality of ohmic resistance to radiation resistance 
with values of 4 up to about twice the fundamental wave- 
length. In the same volume, however, a few pages further on, 
Austin’s own interpretation of his results is summarised as 
follows : " The author believes that there are two terms in the 
resistance, one of which decreases as the square of the wave- 
length, while the other increases directly as the wave-length. 
The latter is credited to the earth resistance."* If this con- 
clusion of Austin’s is correct, in a good antenna radiating at a 
wave-length near its fundamental, the ohmic resistance is but. 
a small fraction of, instead of 3-5 times, the radiation resistance. 

The author is building on insecure foundations ; pieces of 
sound rock are there, but they are mingled with sand. The 
trouble is due, in part at least, to the use of undefined terms. 
On p. 781, column 1, it is stated that 

LC, =L, 

" Ly and C, being the inductance and capacity respectively of 
the antenna." Now what, we may inquire, should be connoted 
by the inductance or the capacity of an antenna—or any other 
cirewit with distributed intermixed inductance, capacity and 
resistance—unless it is the inductance or capacity of the 
equivalent concentrated circuit ?F Let us call the antenna a. | 
In the absence of other explicit definition, by common sense 
and common usage the equivalent concentrated circuit (which 
we call b)— may be defined as consisting of concentrated 
inductance Ly, capacity Cy and resistance Ry in series such 
that :— 

(i.) The free periods of a and b are equal ; | 

Gi.) An E.M.F. of this periadicity acting at the base of a 
produces there a current equal to the current produced by the 
same E.M.F. inb ; 

(11.) These equal currents are associated with equal powers. 
These three conditions determine L,, C, and Ro; and where 
not otherwise defined, the loose terms inductance, capacity or 

* * Jahrbuch ` Vol. V, p. 582. 


T Perhaps a more precise term for equivalent artiticial antenna and 
similar phrases, 
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resistance of an antenna should be taken to signify these 
quantities. 

The author does not explain what L, and C, really signify, 
except that in one place (p. 781, top of second column) C, is 
written for ch, the product of the capacity per unit length 
(assumed constant) and the height of the antenna. With no 
obvious definition of L,, however, will this elucidate the state- 
ment: ''Since the energy stored in the antenna svstem is 
alternately electrokinetic and electrostatic, we have 


b Lot omas. = {CV o max 

Vomay, being defined as the maximum potential found at the 
summit of the antenna. The meaning of this equation is 
altogether obscure ; it expresses equality between some (un- 
defined) electrokinetic energy referred to the current at the 
base of the antenna and some electrostatic energy referred to 
the potential at the top of the antenna. If C, were the capa- 
city of an antenna with an indefinitely large flat. top, the right 
side of the equation would correctly represent the energy in 
the antenna ; and, it is true, the author states that © The use 
of the loaded types of antenna, T and umbrella, shown to be 
effective and economical, is assumed " (p. 780). But this can 
not be reconciled with the equatiny of C, and ch, nor with 
the assumption of " a sine distribution of potential along the 
aerial, naximum at the summit and zero at the earth." 

There are other points in the argument open to criticism on 
similar lines, but enough has been said to show that the results 
arrived at cannot be accepted as they stand. 

Passing from the more purely theoretical considerations, one 
wonders why the author has throughout assumed a ratio of 
0:04 between the capacities of the antenna and condenser. 
This ratio is by no means a fixed one in practice, and it is with- 
out theoretical significance for the efficiencv of the transmitter. 
I question whether any practical designer of a wireless trans- 
mitter ever followed, or will in future follow, the course of 
calculation advocated by the author, namely, that of basing 
the capacity and voltage in the spark circuit upon the dimen- 
sions of the antenna. The dimensions of the primary (spark) 
and secondary (antenna) circuits can. be calculated independ- 
ently of each other from the given conditions of power and 
wave-length. Investigation of the desirable coupling between 
the two circuits with a non-quenched spark would involve 
mutual relationships between the two circuits; but such an 
investigation does not fall within the scope of Mr. Blatterman’s 
Paper, and would indeed be a research of more purely academic 
importance. 

Passing to yet more practical considerations, a word of 
dissent must be passed on the author's estimate of the import- 
ance of the value of the maximum voltage reached at the top 
of the antenna, which, he implies, need not be so accurately 
computed as the other quantities, “ since in practice the insu- 
lation against the aerial voltage V.,,,, is made several times 
that which is required." The necessity for moderating this 
voltage arises not so much from leakage over the suspending 
insulators as from brush discharge into the atmosphere. As 
is well known, there is a fairly narrow range of voltage for any 
given form of conductor below which only very slight loss from 
brushing occurs, but above which the loss becomes enormous ; 
and seeing that in high-power stations the costs of the masts 
supporting the antenna may amount to nearly half the cost of 
the whole plant, it is a matter of great commercial importance 
to adjust the size of the antenna to the power to be used in it, 
and therefore to be able to predetermine the quantity V, as 
closely as may be.—1 am, &c., 
~ London, Feb. 23. L. B. TURNER. 

ON THE TRANSMISSION OF ELECTROMAGNETIC 

WAVES THROUGH AND AROUND THE EARTH. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Before replying to the points raised by Mr. Louis Cohen 
in his letter in your current issue, I wish to say that I am very 
sorry that I omitted to couple his name with that of Dr. Austin 
when referring to their experimental formula for the attenua- 
tion of radiotelegraphic waves. As Mr. Cohen says, the at- 
tenuation must be the resultant effect of several distinct 
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causes, such as curvature, resistivity of the earth's crust, and 
conductivity of the atmosphere. Ido not agree with Mr. Cohen, 
however, when he says that we, therefore, cannot compare the 
Rybezynski formula, which gives the attenuation due to one 
factor only, with observed data which give the resultant of 
several factors. By making this comparison we find—and 
this is the point I wished to emphasise—that one of these 
causes alone, viz., the curvature of the earth, was sufficient to 
account for a much greater attenuation than that observed bv 
Austin. The result of the ionisation of the atmosphere is to 
cause the received current at a distance of 4,500 km. to be 10 
times as great as it would be if the atmosphere were a perfect 
dielectric and the earth a perfect conductor. For this reason 
the similarity of Mr. Cohen’s formule (1) and (2) can, as he 
admits, be nothing more than a mere coincidence and all 
attempts to hase the empirical attenuation formula upon the 
phenomenon of skin effect are, to my mind, entirely fallacioua 
and misleading, 

With regard to the latter part of his letter, I did not go into 
the calculation of the inductance and capacity of the inverted 
cones because I had already explained this in a Pape. read 
before the British Association at Birmingham and printed in 
THE ELECTRICIAN for September 19, 1913. With regard to 
the leakance G per radial kilometre, consider a ring 1 km. wide 
at a radius of x km. ; its surface, which is the cross-section of 
the leakage path, is 27tz.10!? sq. cm., and the distance through 
the dielectric to the equivalent ring on the opposite cone is 
01.105 cm. The leakage resistance between the rings, assuming 
the current to follow the circular paths, is pr.105/2z.710!? 
= p0/2z110* ohms, and G is the reciprocal of this, viz., 2271°/p0 
per radial kilometre. Perhaps I should have explained this a 
little more fully in the Paper. Although the arrangement cf 
the inverted cone gives truly spherical waves, the values of the 
inductance, capacity and leakance per kilometre are constant, 
as in an ordinary transmission line where the waves are plane. 
For this reason Mr. Cohcn’s equation (3) gives “ approximately 
the same results." Speaking generally, however, I think it 
very undesirable to work out formule on the assumption of 
plane waves, and then to assume that the results can be applied 
to spherical waves.—I am, &c., 


London, Feb. 23. G. W. O. Howe. 


MONOPOLY IN ELECTRICITY SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The Editorial Note on the Yorkshire Electric Power 
Company's Bill in your current issue touches a question which I 
hoped would he brought forward in the recent discussion on 
" Some Conditions Governing Railway Electrification,” before 
the Institution of Electrical Engineers, namely, the importance 
of common supply for all purposes. Your statement that " the 
more monopolistic electricity supply becomes (provided there 
are adequate safeguards, and this can always be arranged) the 
better," sums up the position very concisely. Whether the 
monopoly is under municipal or company control is not 4 
matter of vital importance ; the latter makes for economy 1 
management, whilst the former has the advantage in raising 
capital. The important thing is that lighting and heating and 
power both for factories and traction should be supplied from 
the same station or group of stations (depending on the size, &c., 
of the district) under one management. This is the ideal to be 
aimed at, as it would vive the best load factor for the system, 
thus reducing to a minimum generating costs, as well as the 
expenditure on distribution and management. 

The advantages and convenience of the electric drive are 50 
marked that its universal adoption is almost wholly a matter 
of cost per unit, and the lower the price the greater the number 
and varietv of consumers, the higher the diversity factor and 
the better the load factor. The demand for office lighting and 
factory driving falls off as that for transport increases, and vice 
versa, so that with a common source of supply a marked level- 
ling up of the load curve would result. Further, when the use 
of electric vehicles for commercial purposes becomes general (i 
state of affairs which may be expected in the near future), a large 
night load will be ensured for battery charging. which will have 
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the effect of reducing still further the price at which electric 
energy can be sold at a profit. 

Dr. Ferranti's figure of $d. per kilowatt-hour is by no means 
unattainable ; as a matter of fact electric energy is now being 
sold in Norway at less than one-half this price, viz., £2 per kilo- 
watt-year, or about j':d. per unit. This energy is derived from 
water-power stations, which, as a rule have high capital costs 
compared with steam stations, so that steam stations with 
cheap coal supply and high load factors, such as would result 
from the general use of electricitv, should be able to sell their 
product at a comparable figure. More especially should this 
be the case when the coal is gasified and the by-products 
recovered. One gas company in London could, I am told on 
vood authority, afford to give away the gas it produces, for the 
income derived from the sale of its by-products more than 
covers expenses. Combined gas and electricity undertakings 
(a further step towards monopoly) should, therefore, be able to 
supply electric energy on very favourable terms, the gas and 
coke being used for power production.—I am, &c., 

London, Feb. 24." T. MATHER. 


THE HUNT CASCADE INDUCTION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: The article which appeared in THe ELECTRICIAN for 
January 2nd by Mr. Denton on the above subject is an ex- 
ceedingly interesting one, but there appear to be one or two 
discrepancies to which I should like to call Mr. Denton's 
attention. 

1. On page 525 there is some confusion of figure numbers. 
In line 27, right-hand column, the reference to Figs. 5 and 7 
should be to Figs. 6 and 7. In the next line, Fig. 4 should be 
Fig. 6; also, in line 31, Figs. 4 and 5 should be Figs. 6 and 7, 
and in line 41 Fig. 5 should be Fiy. 6. 

2. On page 526, in the section devoted to “ The Rotor 
Winding,” it is stated that Fig. 14 shows a three-phase winding, 
with one slot per phase per pole, for an eight-pole case. If this 
is so, there should be 24 slots or coil sides in all, whereas Fig. 14 
shows only 12; the figure really shows a four-pole winding 
with one slot per phase per pole. This seems to cause con- 
fusion later, as on page 527, near the top of the left-hand 
column, the following passage occurs: “ We thus have 12 
bars (coil sides), four belonging to each of the three phases of 
the eight-pole system." If each phase has four bars, and there 
a eight poles, clearly there is only one-half bar per phase per 
pole. 

An elucidation of these points would do much to add to the 
value of the article, as any obscurity or inaccuracy in con- 
nection with the derivation of the windings is fatal to a clear 
understanding of the operation of the motor.—I am, &c., 

ARCHIBALD C. Lock. 


We have submittcd Mr. Lock's letter to Mr. Denton and 
have received from him the following reply : 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I am greatly obliged to Mr. Lock for pointing out the 
errors which occur in my article on the Hunt Cascade Induction 
Motor, which appeared in Toe Evecrrictan of January 2nd. 
I was so foolish as to do my own proof reading: hence the 
errors. 

Mr. Lock points out the corrections necessary in the num- 
bering of the figures on p.525. On p. 526, in the section headed 
" The Rotor Winding.” the words “eight pole “and © four pole” 
should read “four pole" and "two pole " respectively, 
right to the bottom of the first column on p. 527, whilst ** 12- 
pole speed," occurring 10 lines from the bottom of the second 
column of p. 526, should read “ six-pole speed.” An alter- 
native correction would be to re-draw Fig. 14, making it into 
an etght-pole system having 12 coils. Figs. 15, 16 and 17 apply 
generally, irrespective of the actual numbers of poles, and 1 
feel sure that the confusion with reference to Fig. 14 is of no 
great importance. At the same time I much appreciate the 
opportunity which Mr. Lock has given me to set the matter 
right.—I am, &c., 

London, Feb. 23. 


F. M. DENTON. 
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RE EDLER’S “SWITCHES AND SWITCHGEAR.” 
TO THE EDITOR OF THE ELECTRICIAN. | 

SIR: As the translator of the above work, which was so un- 
favourably reviewed in your last issue, I venture to ask if you 
would permit the publicity of your columns to the following 
remarks :— | 

Upon reading the reviewer's criticisms the first question 
that arose in my mind was, “ Why was this lengthy review 
written " ? Since the reviewer finds so little that is, in his 
opinion, praiseworthy in the book, he could surely have dis- 
posed of it in a few scathing stylistic phrases. However this 
may be, I will not deign to follow his example by suggesting a 
personal reason for the length of the review. I am sorry that 
he is unable to answer the two questions which he raises, but 
as they do not directly concern the translator, I must leave it 
to the author and the publisher respectively to supply the 
solutions. 

The sentence which the reviewer has apparently so carefully 
picked out for criticism as regards its English literary merit, is 
certainly a trifle cumbersome, and I am much obliged to him 
for calling my attention to this fact. At the same time, I do 
not consider that it can justly be termed “ execrable,” but I 
certainly enjoy the choice unconscious humour of its being so 
harshly characterised by a reviewer who, like himself, in his 
review employs the phrase '' An idea of the author's capa- 
bility. . . . can be judged," where obviously a closer 
attention to the English of the sentence would have suggested 
the use of the verb “ obtained " or * gained.” ` | 

As regards the criticism of the work in general, I must leave 
the author to reply for himself i£ he should think fit. I would 
content myself with the one remark that the reviewer would 
appear either not to be closely conversant with German prac- 
tice or else not to have borne in mind the fact that the book is 
almost exclusively devoted to German conditions and manu- 
factures.—I am, &c., 

London, Feb. 24. 


Pu. LAUBACH, 
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LEGAL INTELLIGENCE. 


eure 
Re Crompton & Co. (Ltd.); Player & Arnor v. The Company. 


On Monday Mr. Justice Warrington heard a motion in the debenture 
holders' action brought by Player and another against Crompton & Co. 
(Ltd.) and others. 

Mr. Clauson, K.C., and Mr. J. F. Carr represented tho plaintiffs, Mr. 
Younger, K.C., Mr. Gore Browne, K.C., and Mr. H. E. Wright, were for 
defendant company; and Mr. Douglas Hogg appeared for Mr. Ivor 
Bevan (trustee of a trust deed to secure the debentures). 

His LonpsHiP said the motion was ono of an ordinary nature for tho 
appointment of a receiver. 'lhe question raised was whether tho 
plaintitls were entitled to maintain the action for the realisation of their 
security. It had been held in defence that the money was not payable 
because no event had happened such as would put plaintitfs into a 
position to be entitled to realise their security. Plaintiffs held debentures 
issued by Crompton & Co. (Ltd.) in 1895. These debentures were further 
secured by a trust deed of Jan. 26, 1895, the trustee being Mr. Ivor 
Bevan, Last June Crompton & Co. (Ltd.) passed a resolution for the 
voluntary winding up of the Company for the purpose of reconstruction. 
Subsequently the business and assets of the mortgagor company were 
transferred to the last defendants who were a company bearing the same 
name. Since the new company had taken over the old company's 
assets the former company had executed a supplementary trust deed 
giving to the debenture holders a specitic charge on certain asscts not 
included in the original trust deed. What was more material, they 
created a new floating charge upon the assets of the new company. A 
very large number--probably the bulk - of the debenture holders hal 
accepted that arrangement. Plaintiffs were the minority, and some said 
they were not bound by that arrangement. and the security they originally 
had was a floating security which had now crystallised. "They. held 
they were now entitled to an order for realisation. The debenture 
stated that the principal moneys should become immediately payable if 
the company made default or if an order was made or any resolution was 
passed for winding up the company otherwise than for the purpose of re- 
organisation, reconstruction or amalgamation, or if an order was made 
appointing a receiver. [n his lordship's opinion plaintiff was entitled 
immediately to sue and maintain an action and to obtain judgment 
when the proper time came. Plaintiffs under the circumstances asked 
for the appointment of a receiver. Defendants quite truly said the new 
company was a prosperous company, and that the arrangement proposed 
was perfectly honest, and that he ought not at the instance of plaintiffs 
and a minority to appoint a receiver. They said the appointment 
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might damage the company. His lordship said the right to the appoint- 
ment of a receiver was one of the ordinary rights accruing to a mortgagee, 
and especially to an equitable mortgagee who had no means of taking 
possession, and whose security was realisable as one of the steps in the 


realisation. He thought, therefore, that plaintiffs were entitled to a 
receiver. Inasmuch, however, as the company was a prosperous one, 


and to immediately put a stranger in possession of the assets might do 
some damage, his lordship thought he might, quite properly, while making 
an immediate appointment, direct the receiver not to give security or 
take possession of the assets until the expiration of a certa'n period. 

Mr. CLauson said he was prepared to gecede to a suggestion from the 
other side. This was to refer it to chambers to appoint a proper person, 
the order not to be proceeded with for six weeks, except by the judge's 
order or by consent. 

His Lordship made the order in those terms, 


Marconi & Others v. Helsby Wireless Telegraph Co. 


On Monday defendants applied to Mr. Justice Joy-e tha’ this esse 
should be heard with an assessor. 

Mr. C. TERRELL (for defendants) sad the applica ion was ma 'e under 
sec. 31 (1) of the Patents Act, 1907, which provi ted that © In an ection 
or proceedings for infringement or rectifica ion. of a pe'ent the Court 
may, if it think fit, and shall at (ie request of either of the parties call 
in the aid of an assessor to try Cie case wholly or partially with his 
assistance." Counsel stated that the course hal never been adopted, 
on the request from the parties, but it had been done by the Court in one 
case. Ho doubted whether the case might not prove even more com- 
plicated than the one recorded case in which an assessor had been called, 

Mr. J. HuwTER Gray (for plaintiffs) opposed the application, saving 
that for 31 years the Courts had been trying patent cases, and this was the 
first instance of such an application. Moreover. there was no information 
before the Court on which it could vet a specially qualified assessor. 

His LonpsuiP : Who the assessor is to be is a different question, but 
at present I am only considering whether there is to be one. E shall 
order that this case be tried with an assessor. You may now go away and 
try to agree on one. Tf vou make up vour minds that vou won't agree 
to anybody, then I must try to find someone myself, with such assistance 
as ID can get. Mis Lordship refused an application to fix a day for the 
tried. 


PARLIAMENTARY INTELLIGENCE. 


mmo 


Telephone Rates.—In the House of Commons on Monday the Post- 
master-General (Mr. Hobhouse) stated, in reply to a question by Mr. 
Goldman, that he was giving close attention to the draft scheme for the 
revision of telephone rates prepared under the instructions of his prede- 
cessor, and he hoped to be able to announce the proposed new rates 


before Easter. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MgwBunN, ELLIS & Pryor, Chartered. Patent Agents, 
70 and 72, Chaacery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
al the Patent Office the former is given in brackets after the title. 


1912 SreciFICATION. 
Electrically-operated musical instruments, 


1913 SPECIFICATIONS. 
1,658 Poomore. Means for forming clay bangs employed in the manufacture of insu- 
lators and other like articles. 
1,895 ELECTRCHECHANISCHE INDUSTRIE GES. & HERRMANN. 
on à small scale. 
1.990 Lez & OrprigLD.. Dynamo machines for constant output at varying speeds. 
2,295 Brunn. Method of producing platso or surfaces for controlling clectrically- 
operated mechanism. (9,4 12.) 
Relates to the production of plates, &c., for controlling electrically-operated 
mechanism, According to this invention pictures or signs of movements of of erating 
members of a machine are photoeruphed and stereotype plates designed therefrom, 
By means of those plates the means actuating the above membirs are influenced, 
372 Attwates. Electricsaf ty lamps ter mines and the hke. 
469 Since. Rorerrs & CHADWicK. | Storage battery charging. 
588 Horstwann Hoestmanr Heo rottann HORSTMANN & EDGAF. 
for op: rating ekestris geaatuh leas valves and the like. 


24,260 EISENMANN. 


Switch for electric lightiny 


POR 


Time mechaniin 


iN) 


"2,757 Wiriiats McGg- 2H & Cc & Revere tos Electric switches. 
2.918 Masczort. Transmitting apparatus for use in wireless telegraphy and telephony. 
2,919 Marconi. Transmitting apparatus for use in wireless telegraphy ard telephony, 
4445 Rueger. Process fer the manufacture cf ken, portzculhrbeapthbotle fooson 
dynamo machines and for hre purreses, 

23462 BT -H.Co. (GE Co Elsctricsestches. 

46054 BT-H.Co. IGE Coi) Eluetucmutct ;zn'üel.y.tr mz. 

1.425 HeAr^r. Sunilhrs apperatulo g tamea. and] the tke 

11472 Bertie Ieeciarer & Yercey Caries doro & Wiga, Electricity prepoze 


ment meters. 
5,012 Vexcesvert & Mic ey | 
6245 B.T-H. Cz. (Compar Franca Thomscn-deust n Regalaticn of dynamo. 
electric machines. 
Relates to the eg ilation of dynamos. The idea is to limit the increase of current 
without slowing the motor and to aby ro current at fullload during pericd of sp-eding 
up to Shorten this pero oy. IY cot its wnat the cupis Gt abeorled Ly the 
moter constant by controlling th: excitation of the motor by means of a potential 
regulator which tends to maintain constant the P.D. at the t rminal. of a shunt 

traversed by the Motor cui Bs. 
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7,298 MacKenzie. (Cook Railway Signal Co.) Battery compounds. 

Relates to storav? battery compound, comprisine H.SOy,, asbestos. sodium silicat? 
and water, 12 parts by weirht of HSO; sp. gr. 1:230, 3 parts by weight of asbestos 
(cl:xansed!), 1 to O'S part by weight of cod. sil. sol. sp. gr. 1:180. The component; 
are mixed cold, and battery filled in usual way. 

7.722 LowbEen.  Inzandeseent lamps. (Addition to 1.180 12.) 
8,267 HgLrENsTEIN. Track contact devices for electric tramway and like v»hicis. 
(13,4/12.) 
8.464 BENTLBv. Electricallv-driven clocks. 
11.969 LUNDBERS, LuNoperG, LuNDeERG & Peco. El<ctrical connectors of the plug 
and socket type. 
12.638 FEgr'ERICO & REM Controlling of electric clocks. (31/5 12.) 
14.035 GiRARDEAU. Suprivyine of energy to raliot:lsgraphic antenne. 
17.502 Aron & Arcx. Electric head lamvs for motor vehicles. 
18,568 Davies & BcpELL. Locking apparatus for holding clectric light glow lamps to 
holders. 
18,975 STEPHENSON. Electrical hizh-tension indicator. 
19.857 Reeves. Anti-vibration device for electric lamps. 
20,179 WESTERN ELECTRIC Co. (Woodward acting for West:rn Electric Co.) Telephone 
transmission circuits. 

Relates to telephone transmission circuits, especially when they contain a relay or 
repeater for linking two talking circuits together. Without much affecting the quality 
or volume given by the rep2ater, ‘Singing " is reduced by a connection containine an 
inductanc^, a capacity and a resistance, either or all being variable and conn:ctable to 
the rec:iver, the transmitter or the repeater for the purpose of varying the imp^danc? 
of the circuits. 

23.110 HurBERT. Electrical regulating switches. 
24.913 HirzELBERGER & New BnirisH Ever Reapy Co. Electric torches. 
29,241 WIDEGREN & WIDEGREN. Transmitter of electric-writiagtelegraphs. (3012.12). 
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APPLICATIONS FOR PATENTS 


-Norg.—T he undermentioned Applications (except those marked +) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to tkm, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


January 6, 1914. a 
G.m.B.H. Fuses for elcctric circuits. 


(176, 12.) 


389 Stemens-ScHUCKERTWERKE (10, 5:13, 
Gormany.)* 

399) B.T.-H. Co. & P. rtocy, Dynamo-electric machines. 

391 B.T.-H. Co. & Hastings. Electric switchine systems. 

39) WirHERS, (Kenrick Cecil Cox. Norfolk Island.) Submarine telegraphy. 

402 TAYLOR. Protecting altirnatine-currcnt elictric gentrators. 


January 7, 1914. 
411 Garswoon Harte CotLigíRIES Co., EDMONDSON & EDDLESTON. 
recerdiny sienals in mines. 
412 MickBgri RIGHT LIMITED. PECK & MICKELWRIGHT. 
440 ARMSTRONG. 


Indicator for 


l El:ctric switch. 
Call-up switch for wireless t lephonss. 


45) Baron. (Georg Heimann. Germany.) S:mi-autematic graded servic: t:lephon? 
systems. (Addition to 11.888 [3.)* 

452 GIRARDELLI, Transmitter for distant controlling apparatus for ordnance, (16 1 i3 
Italy t 


459 Siemens & Halske AKT.-Ges. Number impulse instrument for automatic or 
scomi-autornatic telephone systems. (17/4 13, Girmany.)* 


January 8. 1914. 

DIS Cumonr. Starting and regulating the speed of dynamo-electric machines. 
tion to 8.108 12.)* 

521 Morrison & ManspEN. Shade reflectors for cl ctric and other lighting purpos s. 

54) WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK C.H. p.H. Electric icin: 
descentlamps. (13 1.13. Austria.)* 

519 Heurt & Girpen. Electrolytic recovery of zinc from sclutions of zinc sulphate. 

557 Western ErgciRIC Co. (Franklin Tuthill Woodward. of Beleium.) Improv - 
ments in electrical terminals. l 

Sl Western Erectsic C». (Franklin Tuthill Woodward. Belgium.) Det:rmininz 
and ad:usting the speed of rotation ot impulse-tranımitting devicos for autos 
matic telephone exchange systems.) 

570 Harpen. Electric induction furnaces. *® 

$99 Mascasini & Contarpi. Application of the electric proprrties of metallic sul 
phides toelectrotzctinics, (11 1 13. Italy’ l 

£97 Heuser. Equipment for producing welded seams by means of the electric atc 
and added welding materials. (29 7.13. G-tmany.)* 


January 9, 1914. 

593 NgviLLE WiLLIAM3S & Co & WOODHOUSE. 
conductors. 

624 Ertisc8 & Murtter. Protective devices for dynamo-electric motors. 

628 CLARKSON. A'tpRE WS & JACKSON. Construction of electric ovens and th? lik-. 

639, bl GrABossKy. Electrical heating apparatus, 

641 BuEscs Ayres & Paciric Raitway Co. (James P. Hartz, Argentina.) Si: 
nalling apparatus. 

643 Krasek. Hich-speed interrupters or vibrators used in connection with electrically 
orerated devices. 

654 W. R. SYKES INTERLOCKING SIGNAL Co, & Tarrant. Railway signalling. 

683 Rowtin, Collectively actuating and controlling altzrnating-current motors. 
(Addition to 735. 13.)* 


(Addie 


Supportiny and insulating electric 


CURRENT TRADE LITERATURE. 


[Special reference ix made to a number of new lists in the Art Supplement 
pages of this Section. 

“ Toor SrEEL " GEARS AND Pinions, -The wear and efficiency of 
gearing are important. considerations, for whatever purpose the 
gearing may be required, A pamphlet dealing with these questions 
has just been issued hy Messrs, Scholey & Co. (Ltd.), 151, Queen 
Vietoria-street. London. E.C.. and we recommend interested readers 
tu apply fora copy. The gears and pinions dealt with have a ` tool 
stoel” wearing fave. possessing all the properties of steel used for 
higa grade tools. 

INSULATORS. — Liet BJ to hand from the Electrical Engineering & 
Equipment Co , describes and illustrates Viacg- Insulators. 

UxioN Capres.--The Union Cable Co, (Ltd), Dagenham Dech. 
are sending out a handy vest pocket size cigar and cigarette lighter, 
having their name and address neatly embossed thereon. — Probabl7 
the majority ot the recipients of this novelty are ardent devotees of 
the frayrant weed, and the lighter should certainly achieve its mission 
in keeping the company’s preducts v ell in mind. 


3 r3 TF? 7m 


THE ELECTRICIAN, FEBRUARY 27, 1914. 818 


CONTENTS. 


Loss OF WEIGHT IN Cookina ..873 Silica Lampsin the Laboratory 182 
Business Notices............ 874 New Conduit Accessories. Illus, 182 
Bankruptcies, Liquidations,&c. 874 Alba and Calla Fittings for 
Electricity Supply .......... 871 “ Half. Watt" Lamps. Illus. 181 
Lighting Notes ........ e. 875 Benjamin Lighting Spccialities 184 
Power & Heating Notes .... 875 , Shop Lighting“ Wotan” Half- 
Traction Notes ............ 875, Watts. IEllustrated....... . 186 
Telegraph & Telephone Notes 876: A New Bound Electrical 
Empire Notes ....... eee 876, | Catalogue...... Vui sis bee os 186 
Foreign Notes .............. 876 | B. & K. Accessories. Illus... 187 
Miscellaneous Notes ........ 877 | Carron Ele:tric Cooker ...... 188 
Tenders Invited ............ 877 ''Dipped" Daylight Lamps.. 188 
Tenders Received & Accepted 879 . 
Companies' Meetings & Reports 880 


The Round Table............ 181 City Notes eeeeeoenveee oe eeed 884 
The ** Point Fives".......... 181 Companies’ Share List ...... 835 


EEE 


LOSS OF WEIGHT IN COOKING. 


Ever since the electric cooking experts pointed out that a 
joint of meat suffered less loss of weight when cooked in 
an electric than in a gas-heated oven, the advocates of 
gas cooking have pooh-poohed the idea. At the outset 
they declined to discuss the matter, but when the electric 
cooks persisted, the gas cooks were forced to admit that 
there was a certain definite difference in favour of the 
electrically-cooked joint. Their reply was: “ What does 
it matter; you are merely losing water, and all the 
nutritive properties of the food are retained. Why then 
make all this fuss?” For months past this controversy has 
gone on, and our gas friends cannot be made to admit that 
this water, or moisture, or vapour, or whatever they like to 
call it, must be purchased at the butcher's and paid for at 
the rate of anything from 7d. to 1s. 3d. per lb. With a self- 
complacency only equalled by that of the proverbial 
ostrich, our gas friends are burying their heads in the sand, 
They will not, for some mysterious reason, make any 
voluntary admissions upon any matters relating to the 
merits of the electric service, especially when it is applied to 
cooking. It has been necessary repeatedly to drag their heads 
out of the sand, wipe their eves, and fix their attention 
upon the point upon which it is desirable it should be fixed. 
Reluctantly thev have admitted that there is this serious 
loss of weight in a gas-cooked joint, and evasively they 
attribute this loss to nothing but water. In this position 
we find them at the present moment ; but we are compelled 
to forcé them to go further. The head-raising and e ye- 
wiping process must be repeated in order to correct the 
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outlook of our gas friends upon this cooking problem. On 
Friday last Mr. F. S. GRoaaAN read a Paper (of which 
an abstract appears in another part of this issue), before 
the Wolverhampton and District Engineering Society, in 
which he went over much old ground, but also intro- 
duced a valuaple and new contribution to the discussion 
of this subject. He produced medical evidence showing 
that the physical structure of meat is such that if the 
cooking temperature is unduly raised the nutritive and 
digestive elements which are undoubtedly present in flesh 
of all kinds are cither removed entirely or their properties 
are destroyed. An examination of that portion of his lec- 
ture dealing with this matter also indicates that the large 
percentage of moisture present in meat contributes to its 
food value, and should be conserved as much as possible in 
the process of cooking. Mr. GRoGAN’s presentation of this 
valuable evidence in favour of the careful cooking of meat 
comes at a timely moment. During the past 12 months a 
number of electric restaurants and electric kitchens in 
hotels have been installed. Reports are reaching us of the 
comments of patrons of several of these as to the improved 
quality of the cooking and the greater palatability of the 
food. Quite aside from the scientific aspect of Mr. GRoaAN's 
investigations, and the fact that they may not appeal per se 
to the #verage housewife, they are given that confirmation 
with which in practice it is always desirable to confront the 
advocates of gas cooking. The physical structure of 
beef or mutton has little or no interest for the busy woman 
or the chef who must prepare meals to time and give 
satisfaction in the result. But an appetising appear- 
ance, an improved flavour, and a feeling of comfort 
after a meal are matters of concern to the multitude. The 
restaurateur also finds the case abundantly proved, not so 
much by Dr. Hutcuinson’s chart, which, as Mr. Grogan 


points out, furnishes its quota in clinching the arguments 


but by the valuable by-product from his electric grill 
in the shape of good wholesome dripping. valued at 8d. 
per lb. Neither a gas nora coal grill can provide such a 
valuable product, and for this reason they must, in futüre, 
operate at a disadvantage in comparison with electricity. 
The position resolves itself into this : Mr. Grogan is able tó 
provide the science, and the users of electric cookers, 
particularly those in restaurants and hotels, are able to 
furnish the practical proof, of the fundamental truth of this 
really fascinating problem, I 
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BUSINESS NOTICES. 


Mr. C. MeKinlay, A. M.Inst. E.E.. is resigning his position as 
manager of the electrical showrooms of Messrs. Falk. Stadelmann & 
Co. (Ltd.). 83-87, Farringdon-road. London. E.C.. having been 
appointed London representative of the Carron Company in con- 
nection with the sale of their electrical cooking and heating apparatus. 
Mr. McKinlay’s representation also extends to the South of England. 

‘The Institute of Inventors has removed to 20. High Holborn 
(ground floor). London, W.C. 

Messrs. R. Belfield (Ltd.) notify that. they are moving to 65, 
Victoria-street. London, S.W.. on the 16th March. 

Mec: srs, William Adams & Co.. electrical and general enginces and 
agent: have appointed Mr. H. J. Asmuss to the control of their 
Victorian, South Australian. and Tasmanian branches, with head. 
quarters in. Melbourne. 

Patent Development.—The owner of patent No. 65 1910. relating 
to 7 Improvements in relays for telephones or other weak current 
apparatus," desires to enter into negotiations for exploiting same in 
this country. Applications to Messi. Dicker. Pollak & Deriman, 
Patent Agents. Holton House, 20-23. Holborn, London, EC. 
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- Coventry.—4A new condenser, &c.. is to be provided at Priestleys 
Bridge tramway depot at a cost of £1,100, and new mechanical 
stokers are to be fitted to two boilers at the depot at a cost of £500, 


HU 
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Harrogate.-—The L.G. Board have sanctioned a loan ef £7,639 for 
the electricity supply department. including £5.239 for generating 
plant, &¢., £1,000 for h.t. mains, and £1.400 for Lt. mains and trans- 
formers. 

Hornsey,— The L.G. Board have sanctioned the borrowing of 
{6.000 for mains extensions. 


Hull —The new plant recently installed at the Sculeoates electricity 
works was formally inaugurated last week. 

After the inaugural ceremony, the company inspected the works and 
the city electrical engineer (Mr. H. Bell) gave parciculars of the new plant. 
Subsequently the chairman of the Electricity Committee (Ald. E. Hanger, 
J.P.) invited the party to partake of light refreshments, and among the 
visitors was Mr. A. S. Barnard, formerly city electrical engineer. 


Kettering.—.An inquiry was recently held into the application of 
the Council to borrow £10.000 for extensions of the generating plant 
at the electricity works and £2.000 for distributors and services, 

The town clerk (Mr. J. Bond) and the elcetrical engmeer (Mr. W. A. 
Walker) appeared in support of the application. [t was stated tht 
tenders had been provisionally eccepted for a turbo-generator at £8,600, 
r cooling tower, &e., at £025 end extensions to buildings at £200, 


Lowestoft.— 1t was reported to the Council last week that the L.G. 
Peard would grant a loan for meters (repayable in five years) and 
the Town Clerk was directed to make application to the Board for 
their sanction to a loan of £950 for the purpose. 


St. Pancras (London). — The London County Council have agreed to 
lend £9.843 for electricity supply. including £1.300 for acquisition of 
land (repayable in 50, yenis). £4.978 for mains (25 years), £2.543 for 
house services (12 years). and £427 for meters (10 years). 


Walthamstow, — Application is to be made to the L.G. Board for 
sanetion to borrow £5.00 for extensions of the boiler house. 

Willesden.-— Application is to be made for sanction to a loan of 
£2000 for meters, 


GENERAL. 

Alton, -The Urban Council have instructed their surveyor to visit 
towns where electricity supply has been introduced and to report 
upon the feasibility of establishing electricity works in the district, 

Brighton. —Considerable. discussion arose on the presentation. of 
the annual estimates to the Council last week. 

On the general district rate, Councillor Tis path moved an amendment 
that the estimate of profit« earned by the electricity undertaking to be 
devoted to relief of rates be reduced from £5,000 to €3,000. 

Ald. Gervis, who seconded, said he disapproved of the system of 
depleting the reserve funds of the lighting undertaking. He would like 
to point ont the strong line the L.G. Board hed taken lately with regard 
to the allocation of profits for the velief of rates. As soon as they vot an 
adequate reserve the Board would strongly urge reducing the tariff. Very 
often it was said they had no industries in Brighton. They could get 
industries driven by electricity if they were to offer nenufacturers power 
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at a low figure. That would pay them better than giving a penny here 
and there in relief of rates. He hoped, however, that a L.G. Beard 
inquiry would wake upthe ratepayers to the fact of the utterly unsound 
policy the Council was pursuing in allocating the profits of the electrical 
undertaking to relief of rates before they had a substantial reserve or any 
reserve et all. 

Councillor Brack said they had borrowed altogether £840,000 for the 
electrical undertaking, end of that amount they still owed about £528,000. 
They had been eating into their reserve until at present they had only 
about £4,000. ‘The proposal was that £5,000 of the electrical under- 
taking profits should be taken for relief of rates; but members of the 
Lighting Committee refused to believe that. £5,000 would be availeble. 
He did not believe that the policy of taking the profits of the undertaking 
end applying them to relief of rates was a fair one. The profits were made 
from the users of electricity, and were devoted not only among the users 
of electricity, but the users of gas also. He did not think it was fair thet 
the users of electricity should be made to pay an undue amount in order 
thet the users of gas should have their rates reduced. There was no doubt 
thot in some of the squalid homes of limited air space the air was vitiated 
bv the vas that was burning, and therefore every encouragement should 
be given for the using of electecity. 

Other members criticised the proposal, but os a division the amend- 
ment was defeated by 20 votes to I5. 


Dover.--The Works Committee recommend the Couneil to issue 
instructions for the provision of slot meters for use in the workmen's 
cottages in course of construction. 


Dumbarton.—The Council have decided to promote a provisional 
order for (inter alia) the confirmation of the agreement between the 
Council. the Electric Supply Corpn. and the Clyde Valley Electrical 
Power Co.. re the supply of electrical energy in bulk in the burgh. 


Income Tax Assessment, —An alteration has recently been made 
in the assessment of the electricity undertaking of the 5t. Pancras 
(London) Borough Council. 

The assessment is based on the annual profit made after making 
numerous adjustments for income not subject to tax, and expenses which 
ere not allowed to be zpplied in reduction of profit. One of the largest 
adjustments occurring in the revised assessment is the deletion of the 
profit derived from the supply of current for street lighting. The profit 
made from the sale of current to other departments of the Council is 
hot subject to income tax, being regarded as a transfer of funds, or that 
no income tax is chargeable on any profit made by the Council out of 
itself. "The accounts do not disclose the profit made from public street 
lighting separately from other sources of profit, and it is, therefore, 
necessary to estimate the amount. The difficulty arises in fixing this 
extimated expenditure, which for many years has been done by taking 
that part of the total expenditure incurred on publie and private lighting 
in the proportion of the units sold for public lighting to the units sold for 
both public and. private lighting. This method has for some time pest 
appeared to the borough treasurer (Mr. Booth) to be subject to criticism. 
inasmuch as it assumes that the cost of supplying current per unit to 
public lamps is exactly the same as the cost of the current: supplied to 
private consumers, whereas, upon looking closely into the matter, it will 
be seen that there cannot be so large an expense incurred in the supply of 
current to public lamps, which heve longer burning hours and a more 
fixed demand than the supply to private consumers. It is a necessary 
consequence of these two factors that less expenditure is relatively 
necessary on standing charges than in the ese where the burning hours 
are short and the demand intermittent. The treasurer had, therefore, 
placed a revised method of estimating the cost of supply to public lamps 
before the Surveyor of Taxes, differentiating the expenditure between 
(4) standing expenses (comprising wages, salaries, repairs and wear and 
tear of machinery), and (b) generating ex penses (cost. of coal, oil, water, 
&c.) amd taking such. proportion. of the. standing expenses. as the 
kilowatt demand for public lighting bears to the kilowatt demand for the 
whole supply, together with that proportion of the generating expenses 
which the number of units generated for public lighting bears to the 
current. generated. for the whole supply. A further alteration in the 
assessment has been given effect to by substituting the total units 
generated for both public and. private lighting in place of the units sold 
for the purpose of fixing the proportion of generating ex penses incurred 
on publie liyhting. ‘Phe adoption of this revised method will make A 
considerable difference in the estimated cost of the current supplied to 
public lamps, inasmuch as the estimated gross profit under the original 
method would only amount to £1,578, against £25,839 under the revised 
method. ‘The Income. Tax Commissioners have approved the revised 
assessment (£1495. 185), income tax upon which will be payable. This 
means a payment of £248, lIs. less than would have been paid under the 
old method of assessment, . 


Ipswich.—Owing to the increasing work and responsibility thrown 
upon the engineer and manager of the electricity department (Mt 
Frank Ayton) and particularly in consequence of the projected ex- 
tensions, it has been decided to grant him a bonus of £100 for the 
vear ending 31st prox., and also a similar bonus for the vear ending 


* 


March 1915. 


Kingstown (co. Dublin).—The Council have resolved to apply to 
the Board of Trade to post pone the question of the revocation of their 
electric lighting order of 1896 for a further period in order to give them 
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an opportunity of again considering the question of municipal elec- 
tricity supply. 

London County Council,- On Tuesday the Highways Committee 
recommended the following increases in salary in connection with the 
staff of the tramways department :--- 

Mr. J. Welling, permanent way engineer, from £575 to £600 a vear 
Mr. A. R. Owen, tramways and marine claims superintendent, from £500 
to £550; Mr. W. E. Ireland, rolling stock superintendent, from £000 to 
£525. 

London Electric Supply Bill.—' The Parhamentary Committee 
reported to the London County Council on this Bill on Tuesday. 

After setting out the objects of the Bill the Committee stated that the 
companies which had entered into agreements for mutual assistance 
up to the present are the London Elcetric Supply Corporation, St. James? 
end Pell Mell Electric Light Co.. the Westminster. Electric Supply 
Corporation, the Central Electrice Supply, and the Chelsea Electricity 
Supply Companies. The promoters of the bill (the County of London 
Electric Supply Co.) obtained powers of purchase in its Romford Order of 
last session over certain land in Barking for e site for a large generating 
:tation, and the bill would enable the Council by agreement with the 
company to purchase any generating station provided on that site as pert 
of the undertaking of the company. Thet there was no agreement 
between the promoting company and the other London companies in 
revard to the bill seemed clear from the fact that all the latter hel 
Qeposited. petitions against it. Acting on the authority given by the 
Council, the Committee have erranged for a petition to te presented 
egainst the bill. It is pointed out in the petition that the Council is 
fully alive to the complications end diflicultics in regard. to electricity 
supply in. London, the necessity for further development in the mest 
advantageous manner, end tle importance of the option of purchase 
vested in it by the London Electric Supply Acts; 1908 and 1910: that 
with a view to determining cs to the best course to be adopted in regard 
to these matters the Council hos appointed a special committee to con- 
sider the whole subject: thet the committee, with the assistance of 
eminent expert advice, have elzcady devoted much time and attention 
to the question, but have not completed their inquiries and are not vet 
in e position to submit the result of their deliberations to the Coancil. 
The petition states thet the Council ia at. present unable to determine 
whether or not it will be necessary to place before Perhement pre pesels 
for further leg sation on the subject. and thet it objects to the grent in 
the meantime of any further powers such es these proposed in the bill. 
It is also pointed out in the petition that the hill if allowed to beco: e law 
it may prejudice the Council iu. any neyotietionsgwhich it may heye to 
undertake es the result of its investigations, and may militate against a 
complete end. satisfectory settlement of the importent questions now 
under consideration. 

Southport.—At the mecting of the Corporation on ‘Tuesday a 
revised scale of charges. including a special rate for the supply of 
electricity to cottages at a fixed weekly charge for light, was sub- 
mitted. 

Considerable discussion ensued, end the scheme was eriticised by the 
chairman of the Gas Committee. Eventuelly the Ges end Electricity 
Committees were esked to consider the question end submit their Joint 
prepesals to the Finence Commnittec. "EE | 


LIGHTING NOTES. 


Crook, -The question of adopting public electric lighting has been 
referred to a committee for consideration and report. 


Lowestoft.—-The Council have approved a scheme for the improve- 
ment of the lighting of the Vsplanade. 

It ia proposed that the lower Esplanade be lighted with 10 flame are 
lamps in lieu of the present arc lamps (the present standards to be fitted 
with a new carrier) et a cost of £120. to be borne by electric helting 
revenue pecount. For the Upper Esplanade the present 00 cp. lamp: 
tre to be repleced with [00 c.p. metal filament lamps: this arrencye. 
ment only to continue until the Council is in a financial position to deal 
Cffectivelv with the lighting of this part of the Esplanade. The Electric 
Licht Committee wes of opinion that the flame cre lamps would etec- 
tively light the shelters on the lower Esplanade, and therefore made no 
recommendation on the point. 

Ship Lighting.—1n view of the publicity which has recently heen 
given to the S.S. “ Umgeni " in connection with the deported South 
African Labour Leaders, it may he of interest to note that she is onc 
of the many boats fitted with marine type “ Tantalum ^ traction 
lamps. We are informed that Messrs, Bullard, King & Co.. who 
control the Natal Line of steamships (to which the * Umgew be- 
longs), have been using " Tantalum ` lamps for lighting their theet ef 
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-cawas during the past three years with complete satisfactio. 

| Train Lighting. —At the recent meeting of the North Sta:Tordshire 
Railway Co. Mr. Beville Stanier (the deputy-chairman) said they had 
completed an electric lighting installation in all coaches on their 
system, a fact which was highly interesting in view of what had 
happened on other railways in recent accidents. All signals at Pt ike 
had also been equipped with electric lighting. and the change had 
Proved highly successful. They had also in hand an electric haulage 
plant on the Newcastle Canal, which would greatly facilitite the 
hindling of traflic on the canal. veer gs 
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POWER AND HEATING NOTES, 


Electricity in Collieries.-—The Summerlee & Mossend Iron & Steel 
Co. are sinking a new shaft at their Prestongrange Colliery, near 
Musselburgh. and electric power is to be adopted. 

Blackhall Colliery, East Durham, is being provided with àh electric 
power and lighting installation, Winding. hauling, coal-cutting, surface 
lighting, &c., will be done electrically, and the Cleveland & Durham 
County Electric Power Co, will supply current. 


Ipswich.-—The Corporation have agreed to give a supply of electt'e 
power to Messrs. Ransomes, Sims & Jefferies 

The firm find that; owing to want of space, they are not able to increase 
their own power plant, end they esked the Corporation if they would 
take steps to meet their requirements, which had developed even quicker 
than they anticipated. It was suggested that a sub-station should. be 
provided in the neighbourhood of Orwell Works which would supplement 
the supply available from the existing mans to an extent necessary to 
meet the firm's further immediate requirements in power, which they 
placed at about 100 n.e. The cost of providing a sub-station would be 
£1.100 for the site and building, £2.350 for two 250 kw. converters, h.t. 
end Lt. switchgear, travelling crane, &c., £300 for a feeder cable to Orwell 
works, and £260 for contingencies, a total of £4, 100. 

The engineer and menager (Mr. F. AvrosN) estimated that the Joss on 
the first vear's working of this sub-station would be about £54. Messrs. 
Rensomes had undertaken to take a supply from the Corporation of not 
less than that equivelent to a demand of 100 p.P. for seven years, and 
they hed made it clear thet everything pointed to the demand rapidly: 
increasing, The Committee resclved. thet it was desirable to take: 


immediate steps to coter for Messrs, Rew omes! requirements in the, 


manner proposed, cud they instructed Mr. Ayton to include the plant for 
the sub-station in the specification for the three-phase plant in connec- 
tion with the scheme, involving an estimeted outlay of £16,000, to which 
the Council geve its csent in June lest. QUE 

The Committee, who ere also being pressed by the Ipswich Industrial 
Co-operetive Society for à supply of power for their bakery in Cauldwell 
Hell rozd, recommenced that they may be empowered to accept tenders 
for the supply of meterials, &c.. connected with the provision of the sub- 
station, end ebo in connection. with the carrying out of the scheme 
(authorised by the Council in Jun: Pst) for the supply of electrie current: 
to the es stern district of the borough. Tt wes also recommended that 
application be made to the LG. Boerd for sauction to the borrowing of 
£4.000 to mect the costs of providing meons for the supply of current to 
Orwell Works, 

The recommendations were cdopted by the Council. 

Southampton. At the mecting of the Corporation on Wednesda: 
it was reported by the borough electrical cugineer (Mr. H. F. Street) 
that owing to the merea-ed rental for radiators since Dec. 31. 123 
radiators were returned on Jan. 13 and I6) on Feb, 3. 

The report stefed thet the e wes a great desl of dissatisfaction among 
consumers, and while «eme did not cavil at the increased prive for modern 
radiators, they would not poy the 10s. por annum for the older type- 
which had been in use for & considerable time. While the return of the 
radiators was a rource of greet. anxiety, the department was more 
concerned about the increasing number of returus of other hire apparatus 
by people who appeared to be satisticd with the working of the same, but 
who wished to determine the hire, though that had not been increased, 
They could only assume that such action was caused by the feeling of 
uneasiness which was so prevelent emong consumers at present. Letter.: 
end cells hed been made, but no tangible result had accrued beyond the 
unfortunete fect that the epporeftins was being returned. The activity 
of their competitors was most merkel where hire apparatus was installed. 
People were being led to believe thet ell price. were to be inereased, with 
disastrous results to the department. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Accrington,- A sum of £2,000 (equivalent toa 21d. rate), has heen 
voted towards relief of rates out of the profits on the tramways, 

East Ham.— The Council are recommended to accept Hford Coui- 
cils offer for the lease of the Hford-hill track for three years, at 5}d. 
per car-mile. 

Hull.—The Tramways Committee have decided to allocate out of 
the current years profits £7.00) to relief of the rates. and to place 
£5.000 to reserve on the understanding that it should be utilised for 
providing shelter on the cars for the drivers. The years working 
showed a surplus of €12.385. against £13,435 in the previous yeaf. 

RAILWAYS. 

Electric Tracticn on Standard Ra‘iways,—At tke meeting of the 
Lancashire & Yorkshire Railway Co. last week it was reported that 
during the past year £33.505 had been expended on the electrification 
of the Town Green to Ormskirk section, £41.000 at Liverpool and 
Southport end £44200 at Hor vury, Newton Heath. Bank Hull and 
Colne. 

The estimate of further capital expenditure for the ensuing vear is 
£GS4,NIU. mostly for wideninzs, sidings and additional lines necessary to 
keep pace with the growing trathe. x]25.000 is for clectrie power sta- 
tions, chiclly the new power station at Clifton Junction, ln the first 
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instance it was proposed to electrify the existing lines from Manchester, 
through Crumpsall, to Bury, and judging from their experience in the 
neighbourhood of Liverpool, the Board have little doubt that the addi- 
tional traffic will well justify the additional expenditure. The small 
cost of generation shown in the electric power and light account shows 
the expediency of the company's policy in making its own electric power. 
The chairman, Sir Geo. Arm ytage, stated, in reply to a question, that it 
was not intended to carry out the clectricfication of the system from Man- 
chester to Liverpool, the Liverpool example had been referred to as 
justifying the project of electrifying the Manchester- Bury lino. 


We are informed that there is no truth in the rumour that the 
Midland Railway Co. intend to electrify their line from St. Prancas to 
Hendon. It is, however, true that at present the directors of the 
company are considering the question of the electrification of certain 
portions of their lines, but nothing definite has yet been decided upon. 


In the report of the London & South Western Railway Co. it is stated 
that of the capital expenditure of £230,500 during the past year £62,300 
was spent on the electrification of the suburban lines (including the sum 
spent on the Wimbledon power house). The outlay contem plated during 
the current vear is £997,000, and £90,000 of this is assigned to Waterloo 
Station, ard£750,000; to suburban electrification, and £25,000 to widening 
the line between Richmond and Twickenham. | 

In the report of the North-Eastern Railway Co. for the past. vear it is 
stated that £150.000 has been set aside for the electrical equipment of 
lines, ‘The Company are opening out an old track of line from Shildon 
to Newport, Middlesbrough. The load oa this mineral line will be made 
up of 70 20-ton waggons, and they will be drawn by electric locomo. 
tives which are being built at the Darlington works. 

In connection with the proposal to adopt electric traction for the 
double track of the Canadian Pacitie Railway in the new tunnel through 
the Selkirks near Roger's Pass, British Columbia, it is reported that Mr. 
Geo. Bury (the Vice-Fresident) has been to New York to study railroad 
electrification questions, &c. The tunnel, which is 5 miles in length, 
will be completed in tho autumn of 1915. i 


TELEGRAPH AND TELEPHONE NOTES. 


Municipal Telephony.—A Local Government Board inquiry was 
held at Hull on Tuesday into the application of the Corporation for 
sanction to borrow £192.423 for the purchase from the Postmaster- 
General of the National Telephone Co.'s plant in the Hull area. 

The Town Cuerk (Mr. H. A. Learovd), who appeared in support of the 
application, gave a sketch of the history of the Corporation's telephone 
undertaking, with which it was now proposed to amalgamate the old 
National Telephone Cows system. The Post Office had promised. the 
Corporation a new licence for 21 years as from Jan. 1, 1912, and they 
hoped the L.G. Board would grant a loan for 22 vears, es from the same 
date, He commented upon the action taken at Portsmouth and Glasgow, 
but he said the situation at Hull was entirely different. 

The question of the possibility of wireless telephony was raised, and 
Col. Easton, who opposed the application, said one of the eminent engi- 
neers who gave evidence before the Select Committee was asked if there 
was any possibility of wireless being substituted for ordinary telephones, 

Mr. E. Lav ERACK replied that that possibility was only of the slightest. 

Mr. THomMAs HOLME, Corporation telephone manager, supplicd technical 
details of the working of the telephone service. He said he was not 
afraid of the automatic switchboard. That and any other improvements 
which were perfected) could. be adjusted to the Hull system. If the 
automatic apparatus developed it would develop on lines that would help 
the Corporation, With reference to the present. Post Office stat coming 
over into the Corporation service he said it would be optional. The 
waves of those who came over would be increased by a percentage which 
would enable equivalent benetits to the pension benefits being paid, but 
it would be a condition of service that the increase would be earmarked 
for that purpose, © The Corporation’s present staff would be placed on the 
seme footing. 


Radio-Telegraph Notes.— "l'he Bolivian Government has entered 
into a contract with Marconis Wireless Telegraph Co. for installing 
a complete service fof radio-telegraphy throughout the Republic. 
The most northerly station will be at Riveralta on the Amazon and 
the most southerly at Jacuiba on the Argentine frontier. 


Hawaii (Sandwich Islands) was one of the first places to instal 
publie. radiotelegraphic communication on the Marconi. system. 
Since 1901 the tive largest islands of the group have been in commu- 
uication with one another and with ships at sea, and in Sept., 1912, 
the Federal Telegraph Co. opened up communication on the Poulsen 
system, It is expected that the Marconi Telegraph Co. of America 
will shortly give a full 24-hour service from two powerful stations 
located at the north and south ends of the island of Oaku. The same 
company's station at San Francisco is nearing completion and will 
effect communication between San Francisco and Hawaii. 

It is stated that under the contracts entered into between the 
Canadian Government and the Universal Radio Telegraph Co., last 
vear, for the establishment of radio communication between the 
United Kingdom and Canada, and between Canada and Australasia. 
the Anglo-Canadian service will come into effect at the end of April. 


The Canadian terminal station is at Newcastle, N.B., and on this 
side the station is situate on the West Coast of Ireland. 


A new wireless telegraph society has been formed at Nottingham, 
with Mr. H. Gill as corresponding secretary. 


The demand for instruction in wireless telegraphy at the Royal 
Technical College, Glasgow, is so great that the present arrangement; 
at the school of Navigation are inadequate. 

The managers of a number of local lines of steamers have initmated 
that they will make special arrangements for giving the apprentices on 
their ships every possible opportunity of attending the classes. They 
are of the opimon that, while all ships fitted with an installation must 
have one wireless opcrator, the manipulation of the apparatus, on cargo 
ships at any rate, might be entrusted to a junior officer, and that'on long- 
distance passenger ships one exclusive operator might be carried, and 


there might also be, for relieving purposes, one qualitied member of the 
crew. 


ON T A 
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Australasia.—A report on the working of the electricity de- 
partment of the Auckland (N.Z.) City Council for 1913 shows that 
the business is progressing rapidly, the demand last year being more 
than double that of 1912. In February, 1913, a new power station 
was opened, and specifications have been drawn up by the city elec- 
trical engineer for three exhaust steam turbines, to meet the increased 
demand in the central part of the city, and & high-pressure threc- 
phase alternator set to supply power to suburban areas A sub- 
station will be erected near Newmarket, and power will he supplied 
in the western residential areas by the end of 1914. The 
Council has reduced the charge for power from 3d. to 2d. a unit, 
aud current is supplied at the latter rate for cooking. heating, &c. 

An Order in Council has been passed by the Victorian Executive 
Council authorising the India Rubber, Gutta Percha & Telegraph Works 
Co. to supply electrical energy to the township of Colac. The maximum 
charges are to be 15s. for any amount up to 20 units and 9d. per unit 
above that quantity. 

The same company has completed its installation of electric light at 
Davlesford (Victoria). The company owns and will control the service. 

Mr. A. W. Kendall, manager of Australian General Electric Co., says 
the first shipment of motors for the clectrified Melbourne suburban rail. 
ways should be made within six months. The General Electric Co. has 
the contract, but a large part of the work is being done at the works of 
the British Thomson-Houston Co.. Rugby. A specially-designed motor 


is being manufactured, but es about 1,600 are required the work will take 
considerable time to complete. 


The Premier, Mr. Watt. recently seid thet, in consequence of the action 
of the Ministry in going ahead with the electrification scheme, the country 
had been saved about£500.000. Since the Cabinet had letits contracts there 
had arisen a great demand for electrical equipment in Europe and America. 

Mr. G. H. Morgan (manager of the telephone exchange in Melbourne) 
and Mr. 5. L. Monaghan (assistant manager of the Sydney exchange) 
have left on a visit to Great Britain, Europe and the United States to 
study the latest developments in telephony. 

The acting secretary of Victorian railways (Mr. E. B. Jones) and the 
superintendent of passenger traffic (Mr. T. B. Molomby) have left Mel- 
bourne for England to investigate the working of electrical railways. 
Mr. Jones is the chairman of the Electritication Committee, of which Mr. 
Molomby is also a member. They will collect information regarding 
English, European and American systems. On their return in about 
"ix months’ time other officers will be sent on similar tours. 

New Zealand Trade.—The practice is for Trade Commissioners 
belonging to the several Dominions to visit the United Kingdom 
officially from time to time in order that traders and manufacturers 
may have an opportunity of consulting them. Mr. W. G. Wickham, 
Trade Commissioner for New Zealand, is expected to arrive m 
London about mid-March, and will attend first at the offices of the 
Commercial Intelligence Branch of the Board of Trade, 73, Basing: 
hall-street, London, E.C. Afterwards he will visit such trade and 
industrial centres in the provinces as may appear most advantageous 
in view of applications received from firms in those centres. Appoint- 
ments should be made at an carly date, addressed to the Director, 
Commercial Intelligence Branch, as above. x 


FOREIGN NOTES. 


American Hydro-Electric Works. -The hydro-electric power plant 
of the Georgia-Carolina Power Co.. on the Savannah River (about 
six miles from the city of Augusta, Georgia) was formally dedicated 
on the l6thinst. The contractors for the erection of the plant. Messrs. 
J. G. White & Co., were congratulated upon completing their wor 
more than four months ahead of the contract time. 

In the evening great crowds collected to witness the illumination of 
the city, when the electric lighting was transferred from the old steam 
plant to the new plant. The city was placed in darkness for two minutes 
at the end of which current was switched on from the hydro-electric works. 


Ji 
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Argentina.—The * Review of the River Plate" says the Nationa Holland.—A consular report states that Rotterdam Municipality 
Government has authorised the transfer to Sr. J. Grando of a | have placed a loan in Holland of £1,000,000 for extension of electric 
concession for a telephone service in the territory of Formosa | supply and telephone cables and other public works. | 
grante d on April 5 last, to Sr. A. Demaría. — ] PEN Italy.—A decree has been issued authorising the granting of a 

The equipment of the electric tramways of the city of Santa Fé is being | concession to the Societa anonima tramvie elettriche savonesi for 
carricd out, and the service is expected to be inaugurated in March. the construction of an electric tramway from Savona to Porto Vado, 

Three ex perimental electric light standards each 20 metres (about 66 ft. with a route encircling the town of Savona. 


in height are being erected by the Buenos Ayres Municipal Lighting De- 
MISCELLANEOUS NOTES. | 


partment. ‘Lhe standards will each carry four 4,000 c.p. are lamps. 
Applications for Restoration of Expired Patents.— Bertram and 


. Messrs. Colson, Brookhouse & Pyne have informed Rosario Munici- 
ality that they are not preparcd to take up the concession granted them | 4, ; : : 
pant y prep P £ Eustace Thomas have applied for the restoration of patents for 
" Electrically controlled brakes for cranes and the like" (No. 


for clectricity works in that city under the conditions proposed by the 

Council. It is stated that the Municipality desired to bring about com- | __ l , C 
15.544/1909). which expired July 3, 1913; “ Improvements in 
electric switches " (No. 15,081/1909); and ‘ Improvements in 


petition with the existing company, and that the latter recently made an 
advantageous proposal to the authorities concerning the public lighting. 

The electric light station of J. J. Gocnaga at General Madariaga (Buenos | electric collectors for maintaining connection between stationary and 
Ayres) has been inaugurated, — — | moving conductors ” (No. 15,682/1909), which expired July 6, 1913, 
AUN (Entre Rios) Municipality propose to establish electric supply owing to hon paxiaent of renewal fees. Notices of opposition must 

The Governor of Cordoba hes been informed by a local director of the be lodged at the Patent Office, London, by April 14. 

United River Plate Telephone Co. that the tclephone lines bwtecen Bell Exhibition.—An clectrical exhibition, which is being organised by 
Ville and Villa Maria will be constructed as soon es possible and it | the electricity department of the Corporation of Lowestoft, will be 
will not be long before communicetion will exist between Cordoba, | held in the New Skating Rink, Freemantle-road, Lowestoft, from 
Rosario and Buenos Ayres. _ | Wednesday, April 22. to Saturday, May 2, inclusive. The managers 

A decree has been published approving the statutes of the Compania | of the electrical section are Messrs. Herbt. H. Saunders and Wm. R. 

May, of the Corporation electricity department, and the organising 
manager is Mr. H. W. Larcher of 20, Pimlico-road, London, S.W. 
Price of Oil Fuel.—-In the course of a reply to a question in the 


Americana de Luz y Traccion 
House of Commons, Mr. W. Churchill, First Lord of the Admiralty, 


The City Council of Bolivar (Province of Buenos Ayres) has approved 
the specification for the electric lighting of that town. 

said that, taking prices and freight charges together, the cost of oil 
fucl was now approximately double that of 1910. 


La Electrica del Norte, which recently disposed of its works at Tucu- 
man to the Hydro-Electric Co., will (it is stated) shortly sell its works at 

The Question of Money.——When one sits down quietly and con- 
siders the amount of money which has been sunk in the development 


Nentiago and Jujuy. 
Las Varas municipality (Santa Fé province) contemplate the erection 
of electricity works. 
- The Sociedad Elétrica del Sud, which holds the concession for electric 
light and power in Necochea, is negotiating for the purchase of the ates SH 
Quequen power house. of the petrol vehicle industry from its early beginnings to the present 

The first section of the electric tramway in Santa Fé will be ineugurated | time, one is bound to realise that many engineering problems have 
on March 6, and the second and third sections are ex pected to be opened | been solved only by this means. Had a tithe of this outlay-—which 
A M of July. Tm Mis must run into a few millions—been spent upon the development of 
x n pus ds lor, oa he E PLA x K. e the electric battery. and the battery vehicle, there would have been 
fi NOS 7 ng ; IY o nuary, and aunneg nus A . t da it 2 . : 

a Se ee oe A ee E no need for the uprising of the petrol vehicle industry at all. As 
Visit arrangements were made to overcome the patent difficulties which ee nr | . the only legacy which the pterol industry c 
delayed the putting into operation of the automatic exchenge in Cordoba. Matters stand now, t 1C on M egacy x uen 1e p eroi in us ry CR 
The Automatic Telephone Mfg. Co. are now the sole owners of tho | bequeath to the electrical industry is the results of metallurgical 
Argentine patent rights. The United River Plate Telephone Co. have research in the production of high grade steels and in accurately cut 
placed a further order for automatic equipment for Rosario. The local | and efficient gearing. With such valuable bequests the electrical 
agents of the Automatic Mfg. Co. are Messrs. Colson, Brookhouse & Pyne. | ndustry must feel satisfied, 

The Cia de Luz é Industrias Electricas, whose statutes have been : T 
Muze nC as MCN S : Unemployment Insurance.— The Umpire under the National 
epproved by Government, has been formed with a capital of $1,000,000 ( l . hg: 

Insurance Act, 1911, has decided that contributions are payable for— 


(paper), to acquire and construct electricity works throughout the Re public . i i 
, l ; Workmen engaged wholly or mainly in constructing underground 
Cuba.—Senor A. M. Muller has been authorised to establish elec- | conduits for telegraph and telephone wires and cables. 
tnaty generating plant in Campo Florida (Havana Province) fo- Contributions are not payable in respect of— 
Workmen engaged wholly or mainly in erecting poles, and in fixing, 


lighting and power supply. 
, , l laving or jointing overhead or underground telegraph an ‘le phe 
Franee.—4A consular report states that the question of installing eal S. E ground telegraph and telephone 
a cranes and other cargo-handling apparatus at the port of Workmen engaged wholly or meinly in fitting up cest-iIron fuse boxes 
unkirk is under consideration. j such as arc commonly used for ordinary domestic installations; 


ESO anoe v ana THEE DIA HIR IT IOON EDAM TLLA 


E TENDERS INVITED. 


= 
MUAH AULA UU ET UU 


UE 


———— 


il 


Copper Wire. wu" Telegraph and Telephone Material, &c. 
piziet Harbour Commiaionems nite tender for the | The Arsssattas Coxnos west Postmaster Generis De 
line specification, form of tender, &e., may be obtained from partment invite tenders from time to time for I aper-insulated 
the Harbour engineer, Mr. W. Redfern Kelly. M.LC.E. Tenders Lead-covered multiple win Cable and for other Electrical 
to the secretary, Mr Ww A curie Hadour OMe: Belki -must Supplies. according to standard specifications which can be seen 
EEA ` , , at the Commonwealth office. 72, Victoria-street, London, S.W. 


be delivered on Wednesday, March J1. See «n advertisement. 


Telegraph and Telephone Material, &c. Flectric Bellhanger's Work. 


Tenders are invited by the COMMONWEALTH OF AUSTRALIA for The Commissioners of H. M. Works and Publie Buildings are 
the supply and delivery of Telegraph and Telephone Material prepared to receive tenders for Electric. Bellhanger s Work in 
and Electrically Controlled Clocks. "lender forms, specifica- the buildings in their charge in the London district for three 
tions, &c. from the Commonwealth Offices, 72, Victoria- years, Schedules of prices, &c., may be obtained at H.M. 
street, London, S.W. The places where goods are Yo be delivered Office of Works, &¢., Storey’s-gate. “London: S.W.. where 
and the dates fur receipt of tenders ure given in an advertisement. tenders must be delivered. to the Secretary before HL a.m. 

The Deputy Postmaster-General, MELBOURNE, also requires March 12. 


~ tenders by 3 p.m. April 21 for 123 c. b. Switchboards. Specitica- 


tion, &c., from the Commonwealth office, 72, Victoria-street, | Distribution Cables. 


London, S. W. Barnes Urban District Council invite tenders for the supply 

The Deputy Postmaster-General, ADELAIDE (South Australia), of Distributor Cables, Specification and forms of tender from 
requires tenders by 2 p.m. April 8 for 35 Magneto and 20 c.b. the engineer and manager, Mr. C. S. Davidson, and tenders must 
Switchboards, Specification, &c., from the Commonwealth he delivered to the Clerk of the Council. Council Offices, Mort- 


(Office, 72, Victoria-street, London, S.W. -~ "m P lake, London, S.W., by Monday, March 9 ; | ^ ^ — 


ee a 5 Lc EL 


— 
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Three-phase Motor. 

The Electricity Supply Committce of the Corporation of the 
City of DUBLIN invite tenders for the supply, delivery and erec- 
tion of one 210 3.H.P. three-phase e.h.t. Motor for use in connec- 
tion with the motor generators at their Fleet.street station. 
Specification, &c., from the city electrical engineer, Mr. Mark 
Ruddle, and tenders to the Chairman of the Electricity Supply 
Committee, Cork Hill, Dublin, by noon, Monday, March 2. 

Oil Engines and Generators. 

AYLESBURY Urban District Council invite tenders for the 
supply, delivery aud erection of two 100 kw. Diesel Oil Engine 
d.c. Generating Sets, with Static Balancers, Battery Boosters 
and Accessories, Specifications from the consulting engineers, 

Messrs. Kincaid, Waller, Manville & Dawson, St. Stephen's 

House, Victoria Embankment, Westminster, S.W. Tenders to 

the Clerk to the Council, Mr. Percy A. Wright, by noon March 7. 
Electrically-driven Pumps, &c. 

BEDFORD Corporation require tenders by 10 am. Mareh 7 
for Electrically-driven Centrifugal Pumps (four s.p. 2.000 v. 
Motors coupled direct to four Centrifugal Pumps), with Starting 
Gear, Switchgear and Electrical Connections. Specification, 
&c., from Messrs. Major Tulloch & Haworth. 28. Victoria-street, 
London, S.W., or from the Borough Electrical Engincer. 

Railway Stores. 

The Great CENTRAL Rartway Co, are prepared to receive 
tenders for the supply during the six months ending Oct. 31, 
1914, or during the 12 months ending April 30. 1915, of various 
Stores, and Materials. including Telegraph Materials, Electric 
Light Wires and Cables, Carbons, Casing, Accessories and 
Lamps; Asbestos Packing, Brass Sheets and Fittings, &c. 
Samples and patterns may be seen (until March 2) in the 
public hall of the Conservative Club, Gorton-lane, Manchester, 
and specifications may be obtained from Mr. Walter Williams. 
stores superintendent. Tenders to secretary (Mr. Oliver 5. 
Holt), Marylebone Station, London, N.W., by I0 a.m. March 3. 


Electrical and General Stores. 

The Managers of PorLaAR and Srepney Sick Asylum District 
require tenders hy 10 a.m., March 5, for 12 months! Electrical 
supplies, Ironmongery, &e. Forms of tender, &c., from the 
Clerk, Devon s-road, Bow, London, E. 

NALFORD Corporation require tenders by March 4 for Stores, 
&c., for their electricity. department, including Cables and 
Accessories, Bitumen, Conduits. Meters, Transformers, Carbon 
and Metal Filament Lamps, Carbons, Motors and Starters, &c. 
Specifications from the Engineer, Electricity Works, Pendleton. 

Tenders are required by first post March 11 for one years 
supply of Electrical Goods to the Cheshire County Asylum, 
Parkside, MACCLESFIELD. Particulars from the Clerk. 

NEWPORT (Mon.) Guardians require tenders by March 3 for 
supply of Electrice Light Fittings, Engineers’ Stores, &c. 
Forms of tender from the Clerk, Queen s-hill, Newport, Mon. 

SwiNDON Corporation require tenders by noon March 7 for 
12 months’ supply of General Stores for the electricity and tram- 
ways departments. Forms of tender from Mr. T. Medcalf, 
Electricity Works, Swindon. 

Bedwas Navigation Colliery (Ltd.). BEpwas (Mon.), require 
tenders by March 5 for 12 months! supply of Electrical Goods, 
Castings, Ironmongery. ke, Forms of tender from the Secretary. 

GILLINGHAM (Kent) Council require tenders by noon March 6 
for one yearssupply of Meters. Cables, Lamps, Mains, Oils. &c. 
Forms from Mr. A. D. Chalmers, Gillmgham-road, Gillingham. 

Heston AND Ispeworti Council require tenders by March 7 
for Cables, Troughing, Meters, &c., for one year Forms of 
tender from the Engineer. Electricity Works, Hounslow. 

LoxbpoN County Council Asylums Committee require tenders 
by 11 a.m. March 2 for supply of Electric Lamps, Ironmongery. 
&e. Forms of tender from the offices of the Asylums Committee, 
6, Waterloo- place, S.W. 

Tenders are wanted by 4 p.m. March 4 for 12 months’ Elec- 
trical Supplies for Rr: HMoND and PORTRANE Asvlums, Forms 
of tender from the Storekeeper. Richmond Asvlum. Grange- 
gaman. Ireland. 
~ Dover Harbour Board require tenders by March 16 for 12 
months supply of Electric Cables. Sundries. &c. Schedules 
from the Register of the Harbour Board, Castle-street. Dover. 

EDINBURGH Corporation want tenders by March 9 for one 
year's supply of Electrical Materials for Interior Wiring. Iron- 
mongerv. Jointing and Packing, Engineer's Stores, &c. Foims 
of tender from the City Electrical Engineer. 

Loxpon County Council Asylums Committee want tenders 
by 11 a.m. March 2 for 12 months’ supply of Electrical Sundnes, 
&c, Forms of tender from the Committce. 6. Waterloo- place. S.W. 


Electrical and General Stores. 

ABERDARE Urban Council require tenders by March 2 for 
Service Cable, d.c. and a.c. Meters, Joint Boxes and Compound 
House Service Fuses and Meter Boards. Specifications frum 
the General Manager, Electricity Works, Aberdare. 

BATTERSEA (London) Council require tenders by noon 
March 3 for 12 months' supply of Meters. Joint Boxes, Carbon 
and Metal Filament Lamps, Troughing, Insulator, &c. 
Forms of tender from the Borough Electrical Engineer. 

WIMBLEDON Corporation want tenders by 5 p.m. March 6 
for 12 months’ supply of Cables, transformers, meters, Incan- 
descent. Lamps, Carbons, Joint Boxes, Oils, &c.. for the electri- 
city department. Specification, &c, from the Borough Elec- 
trical Engineer. 

WESTMINSTER (London) Guardians require tenders by noon 
March 11 for one year's supply of Electric Lamps, Ironmongery, 
Engineers Sundries, &c. Forms of tender from the Clerk, 
Priucess-row, Buckingham Palace-road, S.W. 

LivERPOOL Select Vestry require tenders by March 9 for 12 
months! supply of Electrical Fittings, Engineers’ Stores. lron- 
mongery, Rubber Goods, & Forms of tender from the Clerk. 

fast HAM Corporation want tenders by noon March 14 for 
12 months’ supply of Engineers’ Sundries for the electric lighting. 
tramways and borough engineers departments. Forms of 
tender, &c., from the Town Clerk. 

DUNDEE Tramways Committee require tenders by March 4 
for 12 months supply of Carbon Brushes, Insulated Tapes, Wire, 
Lamps, Switches, Rubber Goods, Castings, Glass, Paints, Oils, 
&e Specification, &e., from the General Manager. 

Switchgear. 

The Council of the Metropolitan Borough of SHoRgprTCcH 
are prepared to receive tenders for the supply of e.h.t. and lt. 
Switchgear. General conditions, &c., from the borough 
electrical engineer (Mr. C. Newton Russell), and tenders to the 
Town Clerk, Town Hall, Old-st., Shoreditch, N., by noon March 3. 

Switchboard. 

SALFORD Corporation want tenders by noon March 4 for Main 
Traction Switchboard. Specification, &c., from the Borough 
Electrical Engineer. 

Arc Lamp Carbons. 


Sit. Pancras (London) Borough Council invite tenders for 
the supply of Arc Lamp Carbons, Copies of specification, &c., 
from the electricity department offices, 57, Pratt-street, N.W. 
Tenders to the town clerk, Mr. C. H. F. Barrett, by noon March 2. 

DvBLiN Corporation require tenders by March 3 for 12 months 
supply of Arc Lamp Carbons. Specifications, &c.. from the 
Cit v Engineer, 28, Castle-street, Dublin, | 

Dynamo. 


WARRINGTON Gas Committee require tenders by March 14 
for supply of a Dynamo (320 volts d.e.. about 30 kw.) Parti- 
culars from the General Manager. Gas Offices, Warrington. 

Turbine Alternator, Switchboard Extension, &c. 

BugroN-oN-TRENT Corporation require tenders by noon 
March 14. for one 1,250 kw. Three-phase Turbine Alternator 
and Condenser, Pipework, &&. Specifications from the Borough 
Electrical and Tramways Engineer. 

Wiring and Fittings. 

Loxpos County Council require tenders by 11m: March IR 
for an Electrical. Installation at Upper Marylebone-street 
elementary school, Great. Porthind-street. W. Specification. 
Xe.. from the Chief Engineer. Spring Gardens, N.W. 

TorresnamM Urban Council want tenders by noon March 3 
for electric lighting of the Central Library. Specification, &c.; 
from the Engineer, Council- buildings, The Green, Tottenham. 

West Ham Guardians want tenders by 10 a.m. March 5 for 
six months’ supply of Electrical Fittings. &c. 

Dewsbury Guardians require tenders by March 5 for Elec- 
trical Engineer's and other works at the New Operating theatre 
of the infirmary, and at the Squirrel Hall Farm, Staincliffe. 
Particulars from W. Hanstock & Son, Branch-road, Batley. 

CovENTRY Guardians require tenders for the extension of the 


Tickner. High-street-chambers, Coventry. 


Tramway Construction. 
Lreeps Tramways and Electricity Committee require tenders 
bv 10 a.m. March 3 for the Reconstruction of Portions of Tram- 
way Track. Specifications from the Tramway Offices, Leeds. 
Rotary Converter, Balancer and Meters. 
SOUTHAMPTON Corporation require tenders by 10 a.m. March 
9 for a Rotary Converter. Balancer and d.c. Meters Specifi- 
cations, &c.. from the Borough Electrical Engineer. 


e -œw 07 


Electric Lighting at the workhouse. Particulars from Mr. T. F. : 


-man le UÜ 
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Tram Rails, Bonds, &c. 
DvnBAN (Natal) Corporation invite tenders for 12 miles of 
Steel Girder Tram Rails (951b. per yard), 3,000 Copper Rail 
Bonds and 275 Cross Bonds. Specitications from Messrs. 
Webster, Steel & Co., 5, East India-avenue, London, E.C., to 
whom tenders by March 11. | 


Cables, &c. 

SwANSEA Corporation require tenders by March 13 for the 
supply and laying. &e., of Cable Ducts, high-tension and low- 
pressure Cables, Pilot and Telephone Wires. Joint Boxes, &e. 
Npeeifications. &c.. from the Borough Electrical Engineer. 

Tenders are invited (by noon March 7) by the Agent-General 

"on behalf of the Government of Western Australia for High- 
tension Cables, Telephone Cable and Accessories in connection 
with an electric power station and sub-stations at PERTH. Speci- 
fications and form of tender may be obtained from the Agent- 
General, 15, Victoria-street, Westminster, S.W.. and further 
information may be obtained from the consulting engineers 
(Messrs. Merz & McLellan), 32, Victoria-street, S.W. 

The Agent-General for Victoria is prepared to receive tenders 
for 2.000-volt and 1.500-volt underground Cables and Acces- 
sories in connection with the scheme for the electrification of the 
MELBOURNE SvBURBAN Rarrwavs, Specification and form of 
tender from the consulting engineers. Messrs, Merz & McLellan, 
32, Victoria-street, Westminster, S.W. Tenders, addressed to 
the Agent-General, must be delivered at his office, Melbourne- 
place, Strand, London, W.C., by noon March 5. 

Batteries. j 

The Deputy Postmaster-General, MELBOURNE, will receive 
tenders until 3 p.m. April 7 for six Accumulator Batteries for 
radiotelegraph stations Specifications, &c., from the Common- 
wealth Office, 72, Victoria-st, London, S.W. 

Generating Plant, &c. 

The Deputy Postmaster-General, MELBOURNE (Victoria), 
requires hy 3 p.m. March 17 for a Portable Direct-coupled 
Internal Combustion Engine and Dynamo. — Specification, &e., 
from the Deputy Postmaster-General. 

H.M. Trade Commissioners for South Africa (Sir R. Sothern 
Holland) states that the electric lighting plant at PAARL, Cape 
Province, will be run by turbines impelled by water direct from a 
reservoir containing about 120,000,000 gallons, at a nct head of 
1,100 ft. Tenders for the scheme have been invited only in 
South Africa. Tenders for supply and erection of Two 75 kw. 
Turbo-Generators, Two Three-Phase Alternators, Switchgear, 
]1 Transformers, High and Low Tension Cables, Meters, &c., 
will be received, up to March 16, by the Town Clerk, Municipal 

. Offices, Paarl, from whom tender forms, &c.. may be obtained. 
Tramway Construetion, &c. 

Tenders are invited for concessions for the construction and 
working of Electric Tramways and the installation of a Water 
Supply in Cax ga (Crete); Tenders must he accompanied by a 
receipt. proving the deposit of 50,000 frs. (£2,000) at the Bank 
of Crete. Tenders will he received until March 13 at the Bureau 
de la Mairie, Canea. No special form of tender is prescribed. 

MARIOUPOL (Russia) Municipality require tenders for the con- 

. Stíruetion and working of an Electric Tramway in the town. 
Applications, stating on what conditions the contract. would be 
undertaken, are to be sent by May 14 to the Administration 
Municipale, Marioupol, who will supply further information. 

Rotary Converters, Transformers, &c. 

New Soutn WALES GOVERNMENT Ratiways and TRAMWAYS 
DEPARTMENT require tenders by noon March 25 for the supply 
of five 1,000 kw. Rotary Converters, 15 365 kw. single-phase 
transformers. &c.. for tramway sub-stations. Specifications., 
&c., from the Electrical Engineer, N.S. Wales Government 
Railways and Tramways, 61, Hunter-street, Sydney, N.S.W. 

Motor Starters. 


New South Wales Government Railways and Tramways 
Department, SvpNEY, require tenders by noon March 18 for 
supply to Randwick Stores. Sydney, of 24 Starters for d.c. 
Motors, Specification, &c.. may be obtained from the office of 

-. the Electrical Engineer, New South Wales Government Rail- 
-ways and Tramways, 61, Hunter-street, Sydney. 
Hydro-electric Plant. 

Tenders are invited hy the DOMINION PORTLAND CEMENT Co, 

(Lp.), N.Z., for the supply of Hydraulic Equipment. including 
Turbines (1.500 m.r. each), Governors, Penstocks, Valves, &c.. 
and Generators (1,000 kw. each), Exciters, Automatic Regula. 
tors, &c. Specifications and drawings may be obtained at the 
office of Messrs, Walker, MacEwen & Co., 7. Prince s-street, 
MW estminster, S. W., and tenders will be received by the consulting 
engineer, Mr. S, Irwin Crooks, M.I. E. F., 14 and 15, Palmerston- 
- buildings, Auckland, New’ Zealand, until 3 p.m. March 26, 


Electric Cranes. 

Tenders will be opened on March 28 at the offices of the Junta 
de Obras del Puerto, GIJON MUSEL, Spain, for the installation 
of three Electric Portal 3-ton Cranes, one Slide-rail 8-ton Crane, 
a Revolving Platform fot the latter, and the Electric Power to 
work all four cranes; and for the construction of a Railway 
Track for the transport of the four cranes. A deposit of about 
£540 will be needed in the case of the cranes and of about £77 in 

© the case of the railway. The estimated cost of the cranes and 
the railway respectively is £1,090 and £1,545. The first com- 
petition will be for products of Spanish manufacture only. but 
a second competition may be held in which foreign products 
may be accepted. 


Tenders have again been invited for Two Electric Cranes 
(10 tons and 6 tons respectively) required for the docks at the 
Pirk tvs, Tenders will be received up to noon March 28 by the 
President of the Harbour Board, Piræus, at whose office plans 
can be seen. 


NL UMLAND 
TENDERS RECEIVED AND ACCEPTED. 
ILLND HP ADR 


HamMMeERSMITH (LONDON).-—The following tenders have been 
accepted by the Borough Council for annual supplies to the elece- 
tricity department :--- 

City Glass Co.. are lamp globes and lamp shades, 21 per cent. off, 
£13. 8x. (approximate amount based on estimated quantities); W. T. 
Henley Telegraph Co., drawboxes, 2} per cent. off, £426. 18s. 9d. ; 
Chamberlain & Hookham and Electricel Apparatus Co., ordinary meters 
(110 to 220 volts); Chamberlain & Hookham, prepayment meters ; 
Langdon Davies Motor Co., two 9 H.P. motors (£29. 16s. each). 


THES 
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Derrrorp.—-Three tenders were received by the Borough Council 
for the supply of electric light fittings for the central library :— 

Haveraft & Son (recommended), £84. 103, ;. Siemens Bros, Dynamo 
Works, £70. lds. ; and W. M. Williamson, £84. 4s. As the lowest tender 
wes not to specification and as Messrs, Hayeraft are wiring the building, 
the Publie Libraries Committee recommend that the contract be let to 
that firm. 


Grascow.— For the supply of stores for the tramways depart- 
ment the following tenders have been accepted : — 

R. M Laren & Co., c.i. pipes; Heenan & Froude, air filter for Pinkston 
power station ; W. T. Henley s Telegraph Works Co., lead covered cable ; 
J. G. Brill Co., radial axle truck. 

Battery RENEWArL.— The Metropolitan Asylums Board have 
accepted the offer of the Elestrical Power Storage Co. to maintain 
the storage battery on the training ship " Exmouth " for five years 
further at an increased charge of £13. 108. per annum. 


HnrkgCH.—-Johnson & Phillips have secured the order for the 
supply and erection. of a complete electric generating plant for 
Harlech, including an of-driven generating set, switchboard, accumu- 
lators and overhead lines for publie and private lighting supply. 


SYDNEY (N.S.W.).—The City Council have accepted the tenders of 
British Insulated & Helsby Cables for bare copper cable. £5,666 . 
Noves Bros. for double-pole Westinghouse inverse time limit relay, 
£8.5s. ; and A.Cossor & Co. for 24 h.t. testing sticks, with refills. £56. [4s 


EprswaN Lamps.—The India Office have accepted a tender for 
Royal Ediswan lamps from the Edison & Swan United Electric 
Light Co., of Ponders End, Middlesex. 


SoUTHAMPTON.-—The Corporation have entered into a contract 
with the British Thomson- Houston Co, for one year's supply of their 
tvpe R.H. electricity meters. 


HvUppERSFIELD. "The Corporation have accepted the tenders of 
Dick. Kerr & Co. for electrical equipments, and the United Electrie 
Car Co. for bodies and trucks for 10 tramears, 

WHITSTABLE. — The Council have accepted the tender of J. B. 
Saunders & Co. for plant and maius for publie electric lighting, 


ABERDARE,— The Council have placed a contract with the Brush 
Elec. Engineering Co. for four double-deck tramcars; £2,850, 

DvnBriN.— The tender of Hammond, Lane & Co. has been accepted 
hy the Corporation for supply of street lamp pillars and brackets. 


Water-tube Boiler Contracts.— Messrs. Clarke, Chapman & Co., 
Victoria Works. Gateshead-on-Tyne, have recently booked. several 
important orders for Woddeson patent water-tube boilers, and 
amongst these are the following :— 

Rochdale Corporations repeat order), Admiralty, for Chatham Dock- 
yard (repeat. order), Distillers Co. (repeat order), Coal Distillation Co., 
Dobson & Barlow (far shipment) and North Metropolitan Electric Poweg 
Co., ‘There.are also in hand other orders for Bury Corporation, Luton 
and Loughborough Corporations and H.M. Naval Base, Rosyth, 
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ADOND NADU N LU RT A 


COMPANIES’ MEETINGS AND REPORTS. 


Westminster Electric Supply Corpn. (Ltd.) 


The ordinary general me:ting wis held on Wednesday. Mr. J. BROWNE 
MARTIN presiding. 

- The SECRETARY (Mr. Frank Iago) having read the notice calling the 
meeting and the auditors! report, 

The CHAIRMAN said: You will allow me to congratulate you on the 
continued steady progress of vour business. In 1913 we sold. 1,624,000 
more units than m 1912. Our costs were £3,500. end our revenue 
£4,900 more than in 1912, so that on balance we are £1.400 to the good. 
Thoreisanother point. You will see inthe balance-sheet that Investments 
are entered as their cost. price of £338,800, and that a note underneath 
states their market value on December 3E to be £37,000 less. Phe 
Directors do not think it is necessary to write down the value, for the 
market fluctuates, and to-day the depreciation would be considerably 
less. We may hope that when we wish to realise there may be no loss at all. 
The use of electricity forf lighting will be largely exceeded in the future 
by its use for power, heating and cooking. The units sold for these pur- 
poses have increased by 75 per cent. during the last five vears, and some- 
thing like four-fifths of all new business is now of this nature. We sell 
this current at ld. per unit, which is considerably less than the price 
charged in the principal towns in America and on the Continent, and less 
than the rates proposed by the promoters of the big Power Bills of 1905, 
6, 7 and 8. "The question of dealing with the supplv of electricity in 
London is full of difficulty and complexity. You have doubtless seen 
in the newspapers rumours of big schemes of amalgamation of the electric 
supply companies, and statements of the benefits which would accrue 
to shareholders and to the public if they were carried out. A Bill has been 
deposited by one of the companies, but, so far as we can sec, the promoters’ 
proposals would not have the beneficial effect they claim, and we have, 
consequently, joined with other companies in petitioning against it. 
Those who think that a heavy additional capital expenditure will enable 
prices to bo reduced and increased dividends to be paid are, 1 am con- 
vinced, mistaken, Apart from railway companies, there are three bodies 
concerned in the supply of electricity in London, the present supply 
companies, the local authorities with electric underiakings and the 
London County Council. The London County Council is the ultimate 
purchaser of the companies. Any scheme brought forward by one of 
these three bodies alone in its own interest would probably be opposed 
by the other two, and therefore, unless the three bodies can be brought 
together and a joint scheme be devised between them, litigation, with its 
consequent expenditure, will go on, fn the meantime we have to take 
it that our concession comes to an end in 1031, and we must work with 
that end in view. We are in a sound position, and consequently any 
capital required for the increase of our business can be obtained without 
ditticulty- I am sure you w ill like to add à word of thanks to the staff 
for the way they have conducted the business of the Company during the 
past year. I now move the adoption of the reporc and accounts. 

The Right Hon. W. HAY ES FISHER. P.C., M.P. g:conded the motion. 

Mr. W. J. FISHER asked for some further parceulirs regirlin: the 
Bill referred to. 

The CHAIRMAN asked Sir Alexander Kennedy to reply. 

Capt. EDMUND I. BAX: Sir Alexander Kennedy was appointed by 
a committee of engineers to go into this matter on behalf of most of the 
clectric supply authorities, and as he had many interviews with the pro- 
moters and gave us a report from the technical side of the question. I 
think it would meet with your views if he explained as much about it as 
he feels at liberty to do. 

sir ALEXANDER B. W. KENNEDY (Engineer-in-Chief t» the Com- 

anv) said: Put briefly, from the point of view vou have mentioned, 
it amounts to something like this: ‘The present capital of the com panies 
ix about £15,000,000. The proposed. further capital was a matter of 
£4,000.000 or £5,000,000, but we thought it ought to have been a great 
deal more, for the erection of a new station, and £4.000,000 additional 
for the purpose you suggested and other purposes which 1 do not know 
about. But that was an addition of £8,000,000 of capital. or practically 
0 per cent. more than the united capitals of the whole of the com panies. 
I think that, without going any further into the subject, I might just sav 
this, because it is a matter of common sense and open to everyone who 
looks at the accounts. If you look into the accounts of our company 
with those of the Central Company, which are here, and f think prac- 
tically of almost any other company, you will find that the costs of an 
electric supply undertaking such as ours are divided into three parts. 
About 25 per cent. of the whole is the cost of generation ; about 25 per 
cent. of the whole is the cost of distribution, management, rates and 
taxes, insurance and that sort of thing; and the remaining 50 per cent. 
is capital charges 50 per cent. of the whole of our costs, Therefore, 
an addition of 50 per cent. to our capital, especially when some 
£4.000,000 worth of plant was to be scrapped, means an enormous addi- 
tion to the expenses, an addition which cannot possibly be balanced by 
savings in generation, the total costs of generation being only about half 
the total capital charges of the companies, In fact, if anyone has the 
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curiosity to examine the generation accounts of the companies of London 
for the last 10 vears, he will find that they have fluctuated only between 
about £440,000 and £460,000 per annum—that is, practically they have 
remained nearly stationary for 10 vears, although about 80,000,000 
more units have been sold. The point about the proposal of the pro- 
moters is practically a proposal to add enormously to the capital expen- 
diture of the companies without—so far as any of our Directors or any of 
the other Directors have been able to see—any corresponding probability 
or possibility of increasing the dividends to the shareholders in any way. 

Mr. W. J. FISHER: There was one other point upon which the 
shareholders might like to receive some further information. Asl 
understand it, the shareholders are to receive by this proposal an equiva- 
lent amount of stock for every 5 per cent. paid to them by the companies 
in the way of dividend——that is to say, assuming that this Company con- 
tinues to pay 10 percent. we should receive for each 5 per cent. a £5 share, 
while in the event of a company paving 5 per cent. a shareholder would 
receive a £5 share. One would think, seeing the opposition that this 
scheme has aroused, that it would never come to a head, but I think that 
the shareholders would like to know if the point I have just mentioned 
forms part of the scheme. l 

NIR JALEXANDER KENNEDY: Practically T think that what you 
say Is substantially correct, but the matter is somewhat more complicated 
than that, and it would take too long to explain. . 

The motion was then carried unanimously, and resolutions approving 
the dividends set out in the report. re-e'e-tinz the retiring dire ‘tors and 
Auditors were then carried. A hearty vote of thanks to the Chairman 
and Directors terminated the proceedings. | 


Notting Hill Electric Ligating Co. (Ltd.) 


The twenty-seventh ordinary general meeting was held on Wednesday, 
Sir WILLIAM Crookers, O.M.. P.R.S., presiding. 

The MANAGER and SECRETARY (Mr. R. G. Rawkins, F.CL8.) 
read the notice convening the m^eting and the report of the auditors. 

The CHAIRMAN said the revenue account. showed an increase of 
£1,338 over the previous vear, but most of this hes been absorbed by 
increased expenses, due chiefly to the increased cost of coal, The net 
result showed a profit of £24,465, which was slightly in excess of the 
previous year. Net revenue hed been debited as usual with £3,000 for 
depreciation, in addition to £1,586 for Wood-lane sinking funds, and 
£285 had been taken as bouus to the staff under the co-partnership 
scheme for the year 1912. The balance available for dividend was 
£15.608. The depreciation, renewal and reserve fund account had now 
reached £43,151, and es the plant end mains were kept in en efficient 
condition out of revenue this emount should be moze thòn ample to 
cover depreciation on the undertaking. The company's property other 


then lands and buildings was valued at £211,000, and the reserve repre: . 


sented over 20 per cent. on this sum. A statistical table here presented 
by the chairman showed that the company had added over 11.000 new 
lamps to their circuit, bringing the total to 222.350. The number of houses 
connected was 4,027, compared with 3,771 in the previous year. Th: 
number of units sold wa: 2,581,230, compared with 2,432,414. Althoug.a 
we are continually adding lamps (continued the chairman) the revenue 
does not increase in full proportion at present. A half-watt lamp has re- 
cently been placed on the market, and, as its name implies, it is supposed 
to consume only } watt per candle- power, and when we remember that 
the original carbon lamp consumed between 3 and 4 watts it will be seen 
that consumers now get much more for their money than they did a few 
years ago. In addition to the enormous drop in the current consumed 
by the lamps, the price per unit has also been reduced. I see no reason 
to fear the introduction of the new lamp, as I do not think it will affect . 
our revenue seriously for some years; at the present time it can only 
be obtained in sizes from 600 c.p. and upwards, and could not, therefore, 
be adopted for private house lighting. : 
Referring to the retirement of Mr. George Schultz, the company 3 
engineer and manager, who had served them well for 23 years and who 
was retiring on account of ill-health, Sir Williem seid the directors hed 
marked their appreciation of Mr. Schultz's services by appointing him 
consulting engineer to the boird. In regard to the co- partnership schem^ 
with the conipany^s staff, which was initiated last. vear, this was working- 
satisfactorily, and the employés would each receive out of last year * 
profits an addition of 8 per cent. to their wages. With regard to the 
outlook for the company, there were signs of increased. prosperity. He 
believed the revenue would increase and working costs would probably 
be lower. With regard to the application which is being made to iy 
liament for powers to form a bulk supply company for the whole © 


i e 
London, he would only say thet the directors were closely guarding the. 


shareholders" interests and had petitioned against the Bill in order to 
heard in the Parliamentary inquiry, I now move the acoption of th 
report and accounts, and the declaration of the dividend therein set out. 

Sir R. BIDDULPH MARTIN seconded the motion. 

After some discuxsion the motion was carried unanimously. q 

Resolutions re-electing the retiring directors (Sir J. W. Swan. F.R.^- 
and Mr. A. E. Franklin, J.P.) and the retiring auditors were then E 
and with a cordial vote of thanks to the chairman, directors and stall, 
and to Mr. Schultz on his retirement, the proceedings terminated, 
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Kensington & Knightsbridge Electric Lighting Co. (Ltd:) 


The ordinary general mecting was held on Wednesday, Col. R. E. 
Crompron, C.B.. in the chair. 

The SECRETARY (Mr. G. 8. Britton) having read the notice con- 
venimg the meeting and the auditors’ report, 

The CHAIRMAN, after referring to the death of Mr. R. S. Erskine, 
reeretary of the company since its formation, said : It is nearly 30 years 
sinet Mr. E'skine and Mr. Miller gureed to join me to form the working 
staff of the Kensington Court Company, which afterwards developed into 
the present company. We were the pioneer company for electric dis- 
tribution in this country, and it is perhaps difficult for our present share- 
holders to realise the anxieties and difficulties which were experienced 
before we were able to show results which justified extension on the lines 
which we have since followed. 

Turning to our accounts, we propose to pay the same dividend as we 
did last year, but we are able to carry forward the increased sum of 
£773. 19x. 20. ; this carry forward is greater then that of the previous 
year by £673, but, on the other hord, the balence which we have taken 
from revenue account to the credit of renewals and reserve fund is 
reduced by £1,969 on account of speciel expenditure on accumulators. 
The total (£122,138. 13s. 8d.) now standing to the credit of the renewal 
and reserve fund is satisfactory. Our revenue from sale of electricity 
has during the year increased ftom £75,847. 4s. 7d. to £77,810. Qs. 6d., 
which ix ex much as we could reesonably expect, particularly as we 
have only had the benefit of the small increase in. pice due to the re- 
adjustments of discounts for a part of the vear. Against this increa:e 
in revenue we must set an increase of working exp nzes of £1,155, prin- 
cipally due to increase in the cost of coat. Apart from the special expen- 
diture on replacements and renewal of accummlators, part of the cost of 
which we have taken from the renewel fund, the general expenditure end 
upkeep of your plant has been normal. and has been amply sufficient to 
keep it in first-class condition and repair, 1 am glad to say there has 
been a considerable increase in the dcmznd for electricity used for heating, 
cooking end motive power—that is to say. the units sold for those purposes 
this year amount to nearly 1,000,090. That is a very great advance, and 
it is the direction in which our energies ere being used for increasing the 
output of the company. E wish now to refer to a matter you must 
have reed about in the daily press, namely, that a Bill has been 
promoted in Parliament, called the London Electric Supply Bill, having 
the object of attempting to revise the conditions of purchase of all of the 
electric companies and te obtain some extension of life. Of course the 
shareholders of this company, in common with those of all the other 
companies, ave naturally desirous of extending this fife. but we must 
carefully watch the terms on which it is proposed that such extension is 
grauted. At the same time, we have been approached by a financial 
group which desires through this Bill to arrange for emalygamation in 
some form or other of the existing companies, The two matters of the 
hill end the amelgamation must be therefore taken together, and arc 
receiving the most careful and enaious consideration of your directors. 
As soon as we are in a position to understand the direction in which 
negotiations are leading we shell cell the shareholders together to lay 
particulars of the scheme before them. T now move the adoption of the 
report and accounts and the payment of the dividends therein. set out 
for the half-year to December 31 last. 

Mr. C. C. WYLLIE seconded the motion, which was carried 
unanimously. 

The retiring director (Mr. G. H. Hopkinson) aud the retiring auditors 
were then re-elected, and a vote of thanks to the chairman, directors and 
taff brought the proceedings to a close, 


Telegraph Construction & Maintenance Co. (Ltd.) 


The fiftieth ordinary general meeting was held at the offices, 38, Old 
Broad-street, London; yesterday (Thursday) under the presidency of the 
Right Hon. the Earl of SEuBonNE, K.G.. Chairman of the Company. 

The SECRETARY (Mr, €. W. Clarke) read the notice convening the 
mecting and the auditors’ report. 

The CHAIRMAN said: Ladies end gentlemen, in the year 1913 there 
were several very dramatic incidents connected with wireless telegraphy. 
All of you must remember the incidents to which 1 allude. Now, I do 
not think that in one of them the submarine telegraph could have done 
what the wireless did on those occasions, and that leads me to the obser- 
vation thet, without attempting to prophesy 85 to the future develop. 
ments of either of those great breuches ef telegraphy, it does seem as if 
the two were going to have separate spheres of action. At any rate, in 
the great trade boom which has been going on for the last year ur two, 
it would have been disquicting if the property in which your capital is 
invested had not received a fair amount of employment ; but vs last 
year, at the fort y-ninth general meeting, I wa- able to give you an eccount 
which I may describe es a vear of steady end interesting work, su the 
came description would epply to the year just gone by, the difference, 
of course, being that the work we. not in precisely the same seas or in 
connection with the same cable. But. during this period of commercial 
“ctivity. vour property bzo received that employment which you nicht 
have exp:cted, becan« of cours a period of commercial activity hie 
that whicn we have been witnes.ing must mean an increased demand ter 
the use of cables, and therefore, es f said, it would have been disymeting 

your property had not received its fair share of employment. Happily, 
however, I am able again to report thet thet employment has hecn of a 
steady and interesting character, and consequently the accounts which 
ate sub nitted to you seem of exactly the same tvpe as those which you 
cceep?ed last vear. The variation: ate only variations of the sort with 


which you are familiar, Lest yeer there was a smaller stock on haud, 
and therefore theve was a larger cash balence at the benkers; this year 
the stocks are larger, and therefore the cash balance at the bankers is 
amaller, and we ask you to support us in increasing your rcserve fund by 
adding another £20,000 toit. (Hear, hear.) 

Now, ladies and gentlemen, 1 hope vou realise that this is an exceed- 
ingly interesting occasion in the life of vour company on which we have 
met together to-day. This is the fiftieth annual general mecting. The 
operations of your company have been in progress for exactly one-half- 
ceniury, and 1 am justified in saying— because the share 1 have had is 
so very xmall—that the record of those 50 vears is a very remarkable one. 
l speak of the work of others and not of the work of myself. Cast voureye 
back over that period. For six years the company prospered, and paid 
dividends which, I believe. never exceeded 10 per cent.-—not a bad divi- 
dend, but, still, it did not excecd 10 por cent. In the vear 1870, I think 
it was, £8 was repaid in respec? of each share, and ever since that time 
the dividend has never sunk below 15 per cent., and has on more than 
half or about half the occasions been the sime as that which Eam asking 
you to approve of to-day, a very remarkable recoid, and for that vou 
have to thank the directors in times pasi (hear, hear) and th: staff which 
has worked und *r them, boti in vour office, and tke men at your works, 
and the officers and crews of your ships. H vou think of the journeys 
to and fro from the ends of the carch, vour ships goi ig like a shuttle over 
the loom of the world, and the orders issued ‘o your offic rs faithfully 
and efficiently perfo med during all this half century, it constitutes a ve v 
remarkable recordi. (Hean, hear.) EP consider that we ought to think 
with gratitude of men lise Sir Daniel Gooch, Admi al Sir George Ric ards, 
Sir Robert Herbert; and Mr. Shuter, who were my predecessors in this 
ejr. Phat is a remarkable list of nimes, the first a great engineer ard 
captain of indusiry of the Ich century: the second, a distinguished 
naval officer, had been hydrographer to the Navy i the third, one of tke 
best. known, most efficient, and most charming civil officers who ever 
served the Crown in that capacity ; and the fourth trained in vourown ser- 
vicc, one of vourown faithful servants, whoended inthischair. 1t is also 
interesting to record that there are still in your office, still in your works, 
men who have been there the whole 50 vears, who came in at the begin- 
ning and are still serving vou. (Hear, hear.) FE ask you to take them as 
typical of the whole service which has served vou throughout all these 
years, whether in the office or in the works or on the ships; and allow 
me to express on your behalf your deep appreciation of their loval and 
eficient services, (Hear. hear.) In conclusion, ladies and gentlemen, 
let me tell yon what the nature is of the thread with which vou have 
girdled the carth, There ate more than 239,000 miles of vour cable at 
the bottom of the ocean —enoush, E believe, to girdle the equator more 
than I0 times, and still leave you a considerable sock in hand, 1 have 
much pleasure in moving the resolution. 

Sir JAMES PENDEP, Bart. : 1 second that. 

Mr. J. H. H. CROFT: My lord, 1 suppose | am probably the oldest 
shoreheler present to-day— I feel very little doubt about it—and the 
very interesting retrospect which you have given to us has for nv, 
personally, [ must say, rather è painful application, because it remind: 
me how ene is getting on in age, ] have been at a great many of thee 
mectings, {have seen in your chair all the gentlemen vou have mentioned, 
and f have endeavoured, to the best of my humble ability, to express on 
behalf of those who were present, their high appreciation of the great 
ability which has been displayed not only by the Board and the various 
chairmen, but. also, as you yourself have reminded us, by the staff and 
those officers and officials who work for the benetit of the company. 1 
can only say, looking back over a great many years, that I do not think 
there can be any company which has been better administercd than this 
company, or been more faithfully and lovally served than by those who 
have been in its employment. E should like to say a great deal more. d 
do not suppose that, in the ordinary course of nature, E shell have the 
oppertunity of addressing many more meetings in this room, but 1 should 
like to record my very great appreciation of what has been done by the 
company for the benefit of the shareholders; and also for the benefit of 
mankind in general. [tis very interesting indeed to have heard what our 
choiman has seid with regard to tbe relative spheres of wireless tek- 
grephy and our own submarine te'ezraphy, and I gather. from his 
observetions that he dors not despor of the future, but thinks there is 
plenty of acenpation for this companys for wany years to come. (Hear, 
heer.) 

The CHAIRMAN: Hos any shareholder any questions he desires to 
ask ? 

Mr. DAVIS: My lord, may I osk if this compeny contines its opere. 
tions to the manufacture of telegraphs ov does it launch out at all into 
other copnete busine ces, such as metor cers end golf balt: (Laughter.) 

The CHAIRMAN: Our busine s is practically entirely submerine 
c»ble.. 

Dr. THOMAS LEE SOUTHGATE: I should like to ask whether the 
company be: done eny budine sin the wey of manufacturing any of the 
apparatus that i. required for wireless telegraphy. E ask that questi n 
because dt eens te me that there toa very jarge sphere for that. Mav t 
ak yvhether the attention of the beard has been directed to that gutter, 
ev do they propose te de anyvihing m that wav. 

The CHAIRMAN ‘Lhe tnductyy is not quite cozmate, but anv sus- 
gestion mace here will, of course, always be 1espce.zully considered. 

The resolution was then carried unanimously, 

The retiring directors, the Eul of Sclhorne and Sir James Pencer, 
were then ie elected, and the retiring auditors were re-appointed. 

A cordial vo'e of thanks to the chairmen and directors brought the 
proceedings to a close. 
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ABERDEEN SUBURBAN TRAMWAY CO.—The profit for the half-year 
ended Jan. 31 was £1,484. 9s. 9d., making, with the amount brought 
forward, £2,453. lIs. 2d., which the directors recommend should be 
carried forward. A new agreement has been concluded with Aberdeen 
Corporation for the supply of electric energy to the company at l&d. per 
unit, being a reduction of 3d. per unit from the price at present payable 
Negotiations with the Corporation for inter-running powers are pro 
cecding. 

ASCOT DISTRICT GAS & ELECTRICITY CO.— The rc port for 1913 states 
that the profit on the electricity account was £1,592. After providing 
for every charge against the vear's working and intcrest on debenture 
stock and loan, and the payment of an interim dividend at rate of 6 per 
cent. per annum for the June half-year, and setting aside £300 for 
depreciation of plant, there remains £3,719, out of which the directors 
recommend payment of a dividend et the rate of 6 per cent. per annum 
for the half-year ended Dec. 31, 1913, leaving £1,045 to be carried forward. 

BRITISH ELECTRIC TRANSFORMER CO. (LTD.)—The directors’ report 
for the year 1913 states that after paving all manufacturing costs and 
expenses of administration the nct profit is £22,006. 13s. Id., and with 
amount brought forward (£4,116. 11s. 8d.) the total available balance is 
£26,123. 4s. 9d. The Board recommend that £7,500 be placed to reserve 
account, and £1,500 to depreciation reserve, that the preference dividend 
of 6 per cent. for the year (£3,520. 115. 1d.) and a dividend of 10 per cent. 
on the ordinary shares (3 per cent. of which was paid as an interim divi- 
dend in September) be paid, and that tlie balance of £5,052 be carried 
forward. The articles of association provide that the directors shall 
be paid by way of remuneration £750 per annum, and a further sum equal 
to 10 per cent. of the net profits remaining each vear after payment of a 


dividend of 10 per cent. on the ordinary shates. Under this article the. 


directors are entitled for the past year to £843. 10s. 10d., but they prefer 
to leave the matter in the hands of the shareholders and ask them to vote 
such remuneration (not exceeding £843. 10s. 10d.) as they may think fit. 


BRUCE FEEBLES & CO. (LTD.)—The results of the working for the 
veer 1913 show a considerable advance on pievious years. After 
deducting expenses of adminsitration, the interest peid on the mortgage 
debentures and eccrucd on the unsecured debentures, the net profit is 
£2,820. 18s. 5d. The company has been successful in obteining e feir 
share of orders at slightly improved prices, and hes mace distinct pro- 
gress during the year. All buildings, machinery and plant have been 
properly maintained, the amount expended during the year being 
£4,737. 3s. 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—During the year 1913 there 
have been connected 235 additional consumers, and the number of units 
supplied has been 930,554, an increase of 119,851 units. The total pro- 
fit for the vear was £11,201. 17s. 3d., which, added to £984. 4s. 3d. brought 
forward, makes £12,286. Is. 6d. After deducting debenture and other 
interests (£1,831. 11s. 1d.),and placing £4,000 to de preciation, there remains 
£6,454. 10s. 5d. An interim dividend of 2) per cent. (absorbing 
£2,170. 9s. id.) has been paid, and the directors recommend payment of 
a further dividend of 34 per cent., meking 6 per cent. for the year, leaving 
£1,199. lis. 9d. to carry forward. 

CENTRAL LONDON RAILWAY CO.—Lord Geo. Hamilton, who pre- 
sided at the meeting last week, said that the reccipts from passengers 
showed an increase of £3,260 over those of the preceding vear, while 
parcels showed an increase of £195 end miscellancous receipts £2,368. 
They had received £3,112 less from general interest, leaving a net in- 
crease of £2,711. The number of passengers carried. in 1913. was 
37,505,424, compared with 35.939.202 in 1912; the working expenses 
were 58:56 per cent. of treffic receipts, against 57-99 per cent. The 
amount expended on capital eccount was £67,749, the main item being on 
the Liverpool-street extension (£38,230). The Ealing extension had cost 
£9.031. The estimate of further expenditure on capital account, ex- 
cluding the Gunnersbury extension of £802,000, which was still under 
consideration, amounted to £189,540. The traffic between intermediate 
stations did not increase rapidly, but for long distances, or where there 
were good exchanges, the railways held their own. It was, therefore, 
clearly the policy of ell enterprises of that nature to have terminal 
stations located on sites where there was a large and constant daily inward 
and outward flow of passengers, 

CIA. DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AIRES. — l'or 
the year ended July 31, 1913 the gross profit was £80,340, compared with 
£66,799 for the preceding veer, an increase of £13.541.. Administration and 
general charges in Buenos Aires were £20,037, against £21,073. The aver- 
age ratio of working ex penses has been reduced to 543 pcr cent. and the 
directors anticipate that in the current year the working expenses will 
not exceed 50 per cent. During the year £88,310 f$ was expanded on 
capital account in incrcasing the capacity of some of the powcr houses, 
as well as in the purchase of Jand and erecting two new stations et Ramos 
Mexica and Cascros, the first of which was inangurated on Nov. 24 last by 
the municipal authorities. The divectors have again appropriated the 
whole of the balance to depreciation. 

CITY & SOUTH LONDON RAILWAY CO.— At the mecting last week the 
chairman (the Right Hon. €. D. Stuart Wortley, K.C, M.P.) said there 
was a heavy drop in receipts, coupled with a serious rise in expenses, 
There had been an enormous development in surface com petition. and in 
conjunction with their new partner (the Underground. Electrie Railways 
‘Co. of London) they were going to modernise and re-equip the whole of 
the line, for which they had obtained powers in their 1913 Act. The 
engineers were actively at work on the preparation of the working plans 
for the reconstruction of the tunnels, and, with the improving conditions 
of the money markets, it was hoped that in the near future arrangements 


could be consummated for financing the contemplated altcrations and 
improvements. They had run more train-miles by 2-7] per cent., and 
more car-miles by 6-36 per cent. Unfortunately, the improved service 
did not get from the public the fulI response desired, for the number of 
passengers was down by 7:36 per cent. and the total passenger receipts 
down by 9-25 per cent. Likewise the passenger reccipts per train-mile 
were down by 4-54 per cent. and the total receipts per passenger down by 
0-032d. per cent., while th» ccs) ptr passenger was up by 0:1291. 

CITY OF BUENOS AYRES TRAMWAYS/CO. (1904) (LTD.)— The net revenue 
for 1913 was £67,168. 9s. 7d. Interim dividends have been paid for tho 
nine months ended Sept. 30 (absorbing £46,500), leaving £20,668. 9s. 7d. 
The directors recommend that in addition to the interim dividends already 
distributed, a final dividend of Is. 3d. per share (making 5s. per share, or 
5 per cent. per annum, less tax) be paid for the year, that £5,000 be trans. 
ferred to amortisation fund, and that £168. 9s. 7d.) be carried forward. 


CONSOLIDATED DIESEL ENGINE MANUFACTURERS (LTD.)—At the 
special meeting on Friday the various reports were considered. The 
ratification of the agreement with Messrs. Carcls was rejected, and an 
amendment for voluntary winding up agreed to on a show of hands. The 
chairman movcd an amendment to call another meeting for March 10, 
which was carried by 37 to 29, and £600 was voted to the committce by 
way of expenscs. 

ELECTRICAL & INDUSTRIAL INVESTMENT CO. (LTD.)—The dircctors, 
report for 1913 states that the balance at credit of reserve account is 
£24.224. The profit, after payment of expenses and debenture interest 
is £13,059, and with £3,314 brought forward the total is £16,373. ‘The 
directors have written off £3,091, the expenses of the debenture stock 
issue, and they recommend a dividend for the year on the 6 per cent. 
cumulative preference shares, carrying forward £7,282. It is proposed 
to divide the ordinary shares into preferred and deferred ordinary 
shares, and particulars of the company’s investments are also given. 


ELECTRICAL DISTRIBUTION OF YORESHIRE (LTD.)—At the meeting on 
Tuesday the chairman (Mr. R. W. Wickham) said the company had made 
steady and satisfactory progress during the past year. The company 
had acquired the clectric lighting orders for Birstal and Greetland and 
they now held 16 provisional orders in the area of the Yorkshire Electric 
Power Co. The transfer from local authorities of one half the orders held 
by the company was of significance as showing that many local authon- 
tics were of opinion that it wes to their advantage to be served by a com- 
pany constituted specially with the object of working a number of undcr- 
takings on efficient lines, rather than to incur the risks attendant on 
undertaking their own supply. It wes hoped during the year to give a 
supply in all the districts for which they held orders. A considerable 
proportion of the capital was required in connection with the giving of a 
supply in Goole and district. where both the Aire and Calder Navigation 
and the Lancashire & Yorkshire Railway (Co. were deeply interested. À 
large increase of population might be looked for in the Barnsley coalfield ; 
they held several lighting orders in the district, and an increasing ure 
of the company's supply might be expected. 

FARNHAM GAS & ELECTRICITY CO.—At the recent meeting the 
directors’ report stated that the receipts for the past year amounted to 
£15,900, against £14,301 in 1912, and the payments totalled £12,239, an 
increase of £1,567. There was a satisfactory increase in sales in both 
branches of the business, and there appeared to be every prospect of 
further demand for both gas and electricity. The chairman (Mr. A. J. 
Nash) mentioned that the expenditure on the electricity undertaking 
during last year reached £3,648, and the total outlay on it was £21,5H, 
which was in excess of the amount which they were advised would be 
required, However, the result of the past year’s working had been 
satisfactory in every respect. A dividend of £7. Ts. per cent. was declared. 


GIANT’S CAUSEWAY & PORTRUSH ELECTRIC TRAMWAYCO. (LTD.) At 
the recent mecting the directors reported that the number of passengers 
carried and the receipts constituted recerds. The number of passenger 
carricd went up from 135,612 in 1912 to 155.115 in 1913, and the receipts 
from £3,907. 18s. 8d. to £4,635. 17s. 92d. The net profits increased frum 
£1,222. Js. 10d. to £1,346. 14s. 5d., from which interest 02 dobenture 
(£612. 1s. 8d.) and the interest on the mortgage for the Causeway dd 
sion (£400) had been paid, and the balance (£334. 12s. 9d.) used to meet 
temporary loans, bank interest and arrears of interest unpaid. Wages 
Increased and extensive renewals of permanent way had to be undertaken. 
The wisdom of erecting a subsidiary station at Portrush some two years 
ago was fully substantiated during the season, Owing to the very dry 
summer the volume of water in the River Bush was so low tha t the 
full number of cars could not have been kept running by the water- powct 
station alone. 

W. T. GLOVER & CO. (LTD.)—-The directors recommend payment D 
dividends for the year 1913 at the same rates as for the previous year 7 
namely. 5 per ceut. per annum on both the cumulative preference T 
and on the ordinary shares, and in addition a bonus of 24 per cent. on the 
ordinary shares. ‘They also recommend the allocation of £6,500 to the 
debenture redemption funds and the transfer of £5,000 to the reserve 
fund, carrying forward about £5,000, 


GUERNSEY RAILWAY CO. —The report for 1913 states that the lvan 
account (£1,000) has been repaid, and the running of a Sunday car service 
has been much appreciated by the public. The contract for the supply 
of power with the Guernsey Electric Light & Power Co. had proved satis- 
factory. The net protit (with £192 brought forward), after allowing for 
depreciation, paving debenture interest, &c., was £1,845. The preference 
dividend absorbed £466, and the directors recommend an ordinary divi- 
dend of 5 per cent. (£791), carrying forward £587, 
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W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)}—The accounts for 
1913 show that the protit was £112,509. 4s. 6d., from which must be 
deducted directors’ and auditors’ fees, debenture interest, income tax 
and the amount written off for depreciation on buildings and machinery 
(£26,843. 14s. 3d.), leaving £85,665. 10s. 34. Adding amount brought 
forward (£45,017. 7s. 2d.) the total is £130,682. 17s. 5d. Deducting 
amount transferred to reserve in respect of depreciation of Consols and 
other trustee securities (£5,284. 2s.) 'and to reserve eccount (£15,000), the 
dividend on the preference shares for the year 1913 (£9,000) and interim 
dividend on ordinary shares (£10,000), the aveilable balance is 
£91,398. 15s. 5d. The directors recommend payment of a dividend on the 
ordinary shares of 15 per cent., tex free, including interim dividend of 
5 per cent. already paid; and also, consequent on the success of the 
company's “ Why Not” golf balls, a bonus of 5s. per share, tax free. 
This will require £30,000, and income tax on total ordinary dividend and 
bonus £2,333. 6s. 8d., leaving to be carried forward to next vear 
£59,065. 8s. 9d. The directors regret that, owing to advancing vears and 
ill.health, Mr. Frederick Newton has resigned his scat on the board. 
Mr. Newton joined the board on the formation of the company in 1880, 
and the directors desire to place on record their appreciation of the long 
snd valuable services rendered by Mv. Newton to the company. The 
directora have elected as a dircetor Mr. William Joseph Potter, who hes 
heen for many years in the service of the company, 


LANCASHIRE UNITED TRAMWAYS CO.—The traffic receipts of the 
company for 1913 (and of the operating companies com prised in the com- 
pany's system) were £81,908, and miscellaneous receipts £5,653, a total 
of £87,561, less wo rking expenses £51.030, general charges (including 
direction, management, interest, &c.) £5,362, rent of leased lines £5,041— 
461,442, leaving £26,119, which, with the dividend on holding in the new 
St. Helens & District Tramways Co. (£1,534) gives a profit of £27,653. 
The receipts show an increase over 1912 of £11,465. which includes an 
incereese of £1,072 from the sale of electrical energy. The traffic earnings 
were 9-04d. per car-mile. The increase in expenditure amounted to 
£3,278, due principally to the working of the Little Hulton and Farn- 
worth extensions, the increased output of clectrical energy to outside 
consumers, and to a further advance in the price of fuel. After deducting 
interest on the prior lien debentures stock and expenses, there remains 
£158, which has been carried to depreciation account ; and there is elso 
an undivided surplus on the vear's working of the operating companies, 
after paying the interest and dividends of £14,994. The new turbine 
referred to in the lest report has been installed. The agreement with 
Atherton Urban Council for the supply of electrical energy has been 
extended for a further 10 years. The extensions in the districts of Little 
Hulton and Farnworth were opened for trattic on Aug. 28 last, and the 
results to date fully justify the addition to the system. 


LLANELLY & DISTRICT ELECTRIC LIGHTING & TRACTION CO. (LTD.)— 
The available profit for 1913 (including balance brought forward) is 
£12,939, and after paying loan and debenture interest there remains 
£9,179, out of which £1,000 has been transferred to general reserve, £1,000 
to reserve for depreciation, end £1,500 to renewals account, leaving 
£5,679, less interim dividend on preference shares to June 30 (£1,800), or 
£3,879. The directors recommend payment of the dividend on the six 
pr cent. cumulative preference shercs for the half-year to Dec. 31. 
(£1,800), carrying forward £2,079. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—At the meeting 
on. Wednesday the chairman (Lord Bessborough) stated that a larger 
number of people had been carried over the railway during the pest 
12 months than in any previous year, notwithstanding great com petition, 
They were pushing on with the extended clectrification of the suburban 
services, and hoped to complete the section from Balham through 
Streatham Common, Norbury, Thornton Heath, Selhurst and West 
Croydon to Wallington by the end of this veer, so that an electrical service 
might be introduced on that section not later than the following spring. 
The other sections would then be taken in hand as quickly es possible, 
end it wes hoped that the whole of the work would be completed within 
four years from now. Since the establishment of electrical services four 
years ago they had carried an average of over 6,000,000 passengers per 
annum in excess of the lest twelve-month period of steam operation. 
The adoption by the directors at the time when the competition of 
electric trams and motor "buses became so acute had been the means of 
not merely arresting the serious diminution of traffic then proceeding, 
but. of regaining all that had been lost, and obtaining an increase upon 
that. The electrical system installed on the Brighton Company's lines 
wes becoming the most favoured one, and he understood the Swiss 
Federal Railway authorities had just decided to adopt it in carrying out 
the electrical extensions of the St. Gotherd line. With regard to the 
bills before Parliament, the extension of clectritication necessitated four 
short widening works in the suburban district ; and, as shareholders were 
Aware, the company were obtaining the energy required for electrical 
working from an independent company, and thet company was subject 
to provisions of the general law, under which its works might become 
vested in & public authority. Should that event happen, difficulties 
might arise with regard to the continuance of the supply of energy, and 
the bill included provisions intended to overcome those difficulties. 


LONDON ELECTRIC RAILWAY CO.—Lord Farrer, who presided at the 
meeting last week, said that the capitalex penditure forthe year amounted 
to £638,074. Of this amount, on lines opened for traffic £71,368 had been 
expended in connection with the Paddington extension, which was 
opened for traffic on Dec. 1 last, and the results so far had been encourag- 
Ing, and showed that the linking up of the great termini of London was 
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useful to the undertaking and also to the public. £34,622 had been ex- 
pended on the improvement at Oxford-circus station, where escalators 
were being installed and provision made for a concourse booking hall at 
the basement level. When all the improvements now being carried out 
were completed the railway would be linked up in a comprehensive 
manner with other existing railways, and would enable passengers to 
take advantege of the convenient means of interchange from one reilway 
to another and for all parts of London with repidity and the least pos- 
sible inconvenience. The gross revenue receipts amounted to £715,319, 
a decrease of £3.203. The expenditure had increased by £14,858 (or 
4-67 per cent.), of which upwards of £4,000 represented increase in wages, 
due to new and improved conditions of service. £9,000 was represented 
by the increased cost of coal. During the veer nearly 96,000,000 pas- 
sengers (excluding season-ticket holders, estimated at 4,500,000) had 
been carried at an average fare of 1-70d. per passenger. 


MATHER & PLATT (LTD.)—Mr. John Platt, who presided at the meet- 
ing last week, read a communication from the chairman (Sir William 
Mather) regretting that enforced absence in the south of Europe would 
deprive him of the pleesure of presiding at the meeting: but his duties 
would be light and extremely pleasant. He would be eble to state thet, 
not only was 1913 the best year they had ever had in volume of business, 
but thet the increased. profits had proved the wisdom of the directors? 
policy in buikling and equipping new works on the latest. principles for 
economie production, Having written off during the last two years the 
cost of moving from the old works, the directors did not require to put 
aside this year any further sum out of profits on that account. They 
were cultivating with enterprise and contidence a larger forcign trade, 
consequently the contingenctes must be carefully provided for in case of 
political or other disturbances. ‘Fo pay dividends with something like 
regulerity a sound business should possess strength enough in reserve to 
encounter unforeseen losses without its stability being impaired. There- 
fore a considerable portion of their vear's earnings should be impounded 
as à means of maintaining for shareholders a steady interest on cepital 
end for workpeople unbroken employment. The conditions of industrial 
development were changing from veer to vear amongst the great com- 
peting nations of the world. Larger capital, higher intelligence and more 
thorough scientifie knowledge were required on the part of employers, and 
equally essential was the spirit of goodwill on the part of employes, 


METROPOLITAN DISTRICT RAILWAY CO.—At the mccting last week 
the chairman (Lord Geo. Hamilton), after giving an enalysis of the 
accounts, said the capitel expenditure for the past year was £100,621, 
the principel item being £60,844 for the flying junctions et Earl's Court. 
The further expenditure on capital account was estimated at £153,000, 
of which £68,000 was for additional rolling stock. One considerable 
improvement had been effected during the year in the work connected 
with the flying junctions 2t Earls Court. Those improvements enable 
them to hendle expeditiously and without stoppage the increased volume 
of trathe. The works at Charing Cross station would be very shortly 
completed, when & really effective means of interchange would be csteb- 
lished between the railway and the Bakerloo and Hempstead lines, and 
he thought the station must become 2 large exchange centre for passenger 
traffic between the railways. Looking back at the somewhat abnormal 
circumstances of the vear, he did not think they need be dissatisfied with 
the results, The price of coal was exceptionally high and the weather 
during the last six months ebnormally warm and fine, and, consequently 
prejudicial to underground travel. They also had to meet for the first 
time the full cost of the Insurance Act, and the conditions of service of 
certain Classes of their employees had been improved. While the growth 
of their revenue was slower then other railways which carried freight, it 
was less liable to fluctuations. Their past year's experiences confirmed 
previous hopes that, though slow, their progress was unbroken, and should 
so continue to be. The problems connected with London traffic were 
receiving more and more ettention, and were becoming more complicated 
and important ; but the shareholders had in the property of the District 
Railway an enterprise which must continue to be one of the dominant 
factors of the situation. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)— The report 
for 1913 states that the units sold were 16,863,440, against 14,780,149 in 
1912, an increase of 14 per cent. The gross profit is £30,824, and with 
£8,695 from lust year the total is £39,518. Deducting interest on the 
4l per cent. first mortgage debenture stock, the six per cent. second 
mortgage debentures, temporary loans, &c. (£15,829), interim dividend 
paid in Au zust (£4.200), the available balance is £19,488. The directors 
recommend payment of a dividend at the rate of 5 por cent. per ennum 
(less tex)for the half-vear to Dec. 31 (making, with the interim dividend, 
4 per cent. for the year, and absorbing £7.002, the transfer to second 
mortgage debenture redemption fund £2,011, writing off second debenture 
issue expenses (£400). carrying forward £10,075. At the meeting the 
shareholders will be asked to sanction an extension of borrowing powers 

NEWCASTLE UPON-TYNE ELECTRIC SUPPLY CO. (LTD.) —The connec- 
tons to the Company's system at the end of 1913 amounted to 203.668 
H.P. an increase of 20,34] H.P., compared with the previous vear's figure of 
174,327 n.r. The profit is £141,140... 5s. 5d., end adding balance 
brought forward (£6,768. 9s. 4d.) the total is £147,908, 1H. 9d., egainst 
which hes been charged interest on debenture stocks, loans, &e., amount- 
ing to £42,632. Ts. Lid., leaving an aveilable balance of £105,216. 6s. 10d. 
The directors recommend payment of a dividend of 21 per cent. on the 
preference shares, making, with the interim dividend of 2} per cent. pa d 
in July last, 5 per cent. for the vear, and a dividend of 3 per cent. on the 
ordinary shares, making, with the interim dividend of 2} per cent., 
ök per cent, for the year, the transfer to depreciation account of £15,000 
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and to reserve account of £10,000, carrying forward £6,588, 168, 10d. 
Out of the reserve account (£20,404. 13s. 10d.) the directors propose to 
write off part of the cost of the issue of second mortgage debenture stock 
(£20,000), leaving in reserve account a balance of £404. 13s. 10d. The 
unappropriated depreciation account, which, at the crd of 1912 stood at 
£118,900, will be increascd by the transfer of £15,000 to £133,900, which 
is in addition to items of £170,000 and £8,600 specifically allocated. The 
additions to capital expenditure account for the year amount to 
£174,271. 8s. 3d.. and represent part of the cost of extensions in progress 
at Dunston power station, of general extensions to the distribution system 
and assets acquired from the Durham Collierics Electric Power Co. The 
purchase of the undertaking of the Durham Collieries Company (which 
included the shares of the Houghton-le-Spring and District Electric 
Lighting Co.) was completed in October last. The Boards of this Com- 
pany and the County of Durham Electrical Power Distribution Co. have, 
for some time, had in view the advantages of a closer union of interests 
Letween the two compenics, and after due consideration they have come 
to the conclusion that this will best be attained by the NeweastleCom pany 
acquiring, by exchange, the shares of the Durham company. This 
company already holds 9,815 ordinary shares and 10 preference shares of 
the Durham company, and the directors recommend that the company 
should offer to acquire the remaining shares in the Durham company 
upon the terms set out in the memorandum, issued: with the report. 
The proposed scheme, if carried through, will involve an increase of the 
company’s capital. The directors recommend that the existing £5 
shares should be sub-divided into five shares of £1 each. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—During 1913 
amps and motors were added to the equivalent of 13,311 32 watt lamps. 
making a total of 158,898 lamps. ‘The increase in horse-power of motors 
was 316, a total of 3.04] n.r. The output of electricity was 3.468,081 
units, compared with 3,108,113 in the previous year; substantial addi- 
tions to the buildings and generating plant were made, and in view of 
future requirements it has been found advisable to acquire further pro- 
perty. General depreciation account has been increased by £5.200 (out 
of which certain specific items have been written down), also £375 has 
been written off motors, and £1.500 added to reserve, £749. 15s. will be 
required for the dividend on the 5 per cent. preference shares, and the 
directors propose that 7 per cent. per annum should be paid on the ordin- 
ary shares for the half-vear (making 6 per cent. for the year). leaving 
£2 407. 13s. to be carried forward. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO.(LTD.'—At the 
meeting on Wednesday the chairman (Mr. H. St. Jonn Winkworth) said 
that the net revcnue had increased from £33,933 to £41,569, an increase 
of £7,616, which was the largest increase for any year in the history of the 
company. The improvcment had kecn general throughout the whole 
area; there had been no abnormal revenue, but a steady increase in the 
demand for lighting, heating and power, With reference to the London 
Electric Supply Bill, which was being promoted by the County of Landon 
Electric Supply Co., he said that, of course, they all would like to have 
an extension of tenure, if it could be arranged and a detinite basis could 
be agreed upon as to the terms upon which the capital expenditure was 
to be repaid by the London County Council in the event of their purchase 
of all the companies, He thought it would be to the advantage of both 
the London County Council and of the companies, and would benefit 
consumers by enabling the companies to provide an efticiant supply for 
London under up-to-date conditions. They had taken steps to obtain 
& hearing, and had joined with the other companics with that object. 

UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON (LTD.)—'l'he 
directors’ report for 1913 states that the net revenue from investments 
and properties (including general intcicst), after deducting general 
expenses and including balance brought forward, amounted ta 
£623,838. 38. 8d. The service of the 41 per cent. bonds of 19733, required 
£84,488. 9s. Rd.. leaving a surplus of £530,349. 145., which amount will 
be applied in paying under the guarantee on Central London Railway Co. 
assented stocks for the year £26,830. Qs. Sd. interest at rate of 6 per cent. 
per annum on the £1.273.000 first cumulative income debenture stock 
for the year (£76,380) and on the £6,136,050 income bonds of 1948 for 
the year (£390,969. 113.), leaving a balance to be carried forward of 
£45,169. 13s. 7d. The auditors have certified that the profits are sufti- 
cient to pay for the year 1913 the full interest on the 6 per cent. first cumu- 
lative income debenture stock and on the 6 per cent. Income bonds of 
1948. The works in progress at Charing Cross station of the Metropolitan 
‘District Railway Co.. which are being carried out in conjunction with the 
Lo: don Electric Railway Co., will shortly be completed, and will provide 
convenient means of interchange of traftie between the Bakerloo and 
Hampstead lines and the Metropolitan District Railway. Flying junc- 
tions have been constructed at Earls Court, which will greatly facilitate 
the train working at that point. The extension of the London Electric 
Railway from Edgware-road to Paddington was opened in December last. 
and the traffic is developing satisfactorily. Escalators are being in- 
stalled at Oxford-circus and Baker-street stations, The construction of 
the Queen's Park extension is well advanced, and the Charing Cross 
extension is fast approaching completion. Application is being made 
to Parliament for power to construct escalators at other stations. Work 
has been commenced on the extension of the Central London Railway 
from Wood-lane to connect with the Ealing and Shepherds’ Bush Railway 
of the Great Western Railway Co., and automatic signalling has been in- 
stalled throughout the whole of the line, 

On the City & South London Railway there has been a falling off in 
receipts and an increase in working expenses, In order to remedy the 
disadvantageous conditions under which the company works, powers 
have been obtained for the enlargement of its tunnels and for the acqui- 


sition of rolling stock. These works and the through connection ‘at 
Euston with the London Electric Railway should, when completed, bene. 
ficially affect the earnings of the company. The London General Omni- 
bus Co.'s business continues to expand. The fleet of motor omnibuses 
was increesed during the year, and several new garages were constructed 
and opencd. The report also contains particulars of the progress of the 
other associated companics. 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— 
The profits earned during the year endel Jan, 31. (after. deducting 
administration expenses) were £38,245. Is. 5d. (ageinst £36,009, 17s. Had. 
in the previous year), less amount transferred to reserve (£9,500), With 
balance brought forward — (£8.963. 0), the amount available is 
£37,710. 23. 5d. (against £34,565. Is.). The directors propose to declare a 
dividend at the rate of 8 per cent. for the year which will absorb £25,600, 
leaving £12,110. 2s. 5d. to be carried forward, The company acquired 
during the latter part of the past vear two new generating stations at 
Horden and Shotton (Durham), where exhzust steam from the works ef 
the Horden Collieries (Ltd.) is utilised. Each of these stations has a 
capacity of 1,350 H.r.. and satisfactory agreements have been made for 
their operation and maintenance. ‘The shares in the Bankfoot Power 
Co. have yielded a satisfactory return, and the company has taken up 
£45,100 6 per cent. second debentures of Cleveland & Durham Electric 
Electric Power (Ltd.). Certain proposals under which the company 
will erect further gencrating stations for the utilisation of waste heat or 
gas are still under consideration. 
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MEMORANDA (Fcb. 26).—Bank rate 3 per cent. (since Jan. 23, 1914 
Price of silver, 26-2d. per oz. Consola 751—76 for money and 
for account. Consols Pay Day, March 2; Stock and Shares Continuation 
Days. March 10 and 24. Ticket Days, March 11 and 25. Pay Days, 
March 12 and 26; Mining Shares Carry Over Days, March 9 and 23. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
directors recommend a final dividend on the ordinary shares at the rate 
of 9 per cent. per annum (less tax) for the half-year to Dec. 31. making 
7 per cent. for the year, being an increase of 1 per cent. com pared with 
1912. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
directors have decided. (after appropriating to depreciation and sundry 
reserve accounts sums amounting to £12,669) to recommend a final 
dividend on the ordinary shares at the rate of 1] per cent. per annum, 
making 10 per cent. for the past year (tax free), carrving forward £7,232. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The directors vecom- 
mend a dividend for the half-vear to Dec. 31, 1913, at the rate of 6 per 
cent. per annum on the ordinary share capital, making 5 per cent. for the 
year 1913, after paying debenture interest and placing £14,041 to de pre- 
ciation fund, £704 to debenture premium redemption fund, writing off 
£1,089 from cost of extinction of founders’ shares, and £2,000 off cost of 
investments, carrying forward £2,765, subject to audit. The dividend is 
the same as last year, and will be pavable on and after March 16, 1914. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books 
and register of members will be closed from March 2 to 14 inclusive. 

COUNTY OF DURHAM ELECTRICAL POWEB[DISTRIBUTION CO. (LTD.)— 
The directors recommend a dividend of 5 per cent. for the year to Dec. 31 
(on account of which an interim dividend of 2} per cent. was paid in 
October last) on the preference shares. li 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)— The directors 
recommend a final dividend upon the preference shares at the rate of 6 
per cent. per annum (less tax) and on the ordinary shares of the company 
at the rate of 9 per cent. per annum (less tax) for the half-year to Dec. 31, 
making 7 per cent. for the year on the ordinary shares, The sum of 
£33,000 has been placed to reserve for depreciation and £7.013 carried 
forward. The transfer books and register of members will be closed from 
March 6 to 16 inclusivo, 

DIRECT WEST INDIA CABLE CO. (LTD.)—The directors announce an 
interim dividend of 6 per cent. per annum (Hs. Gd. per share), tax free, for 
the past half.vear. 


DURHAM ELECTRICAL POWER DISTRIBUTION (LTD.)—A dividend of 
5 per cent; for the year (on account of which an interim dividend of 22 
per cent. was paid in October lest) hes been declared on the preference 
shares, 

MACKAY COMPANIES.—The regular quarterly dividend of 1 per cent. 
on the preferred shares and the regular quarterly dividend of 1] per cent. 
on the common shares in the Mackay companies will be paid on April 1 
next to shareholders of record as they appear at the close of business on 
March 11, 1914. The transfer books will not be closed. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD).—4A dividend of 5 per 
cent. per annum for the half-year ended Dec. 31 has been declared, 
making 41 per cent. for the year (against 41 per cdnt. for the preceding 
year); £22.000 has been placed to reserve, against £20,000 in 1912. 

OXFORD ELECTRIC CO. (LTD.)—'The directors recommend a dividend 
of 7 per cent. (less tax) on the ordinary share capital for 1913. 

SUNDERLAND DISTRICT ELECTRIC TRAM WAYS (LIMITED & REDUCED). 
—A petition for confirming the reduction of the capital from £170,685 to 
£51.497 will he heard hy Mr. Justice Eve on March 17. : 


-e a a M — c— 


D —HálRm ee 


THE BUECTRIOIAN, FEBRUARY 27, 1914 
835 


~ 


à METAL PRICES. 
| ELECTRICAL COMPANIES’ SHARE LIST. 
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Woop, of Baltimore, of the first of the Guthrie Lectures, rae 

an annual series associated in their title with the founder of Municipal Wiring. 

the society, which held its opening meeting in 1874, Prof. ONCE again we have received a d raft of the Bill which is 
Woop chose as his theme the vibrations excited by light | to be promoted during the present session of Parliament by 
waves incident on gaseous molecules. His researches on ' the Incorporated Municipal Electrical Association. This 
this subject, now extending over several years, are likely to | has been an annual event for some vears, and has always 
be of great value in their bearing on the structure of the been vigorously opposed by the electrical contractors. The 
"atom, a problem now engaging the keen attention of present draft, although it does not differ from its prede- 
Physicists. The lecturer unfolded to his audience the line cessors In most of its provisions, shows a marked difference 
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alternating field, more commonly referred to as mono- | distinct attempt being made by the promoters to work in 
chromatic light,” to fall upon a gas at low pressure, and in | with the contractors. For example, the latter are to be given 
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by a hotter sodium flame is well known. Prof. Woon has | transacted with contractors on a commission basis, and 
di: covered that the scattered light—and he believes that fittings are not to be sold at a lower price than that which is 
med rescued iuis i at e E determined by the makers of the fittings. Moreover, muni- 
| | | ght pass through is scattered, cipalities will not themselves execute wiring except up to 
none being absorbed—is of the same wave-length as the | the consumer's meter, but they may enter into arrangements 
exciting light, but far purer. The fineness of the spectral! with the contractors for the execution of mternal wiring, 
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provided that undue preference is not given to any par- 


ticular contractor. It appears to us that by means of such 
clauses undesirable competition on the part of a munici- 
pality is likely to be avoided. Undoubtedly the proper 
extension of electricity undertakings should not be ham- 
pered, provided always that this extension does not cause 
hardship to other electrical interests. The contractor, as 
much as any other ratepayer, deserves the protection of 
the municipality, and not extermination. Having regard 
to the safeguards above mentioned, we trust that the Elec- 
trical Contractors’ Association will now see its way to 
support this Bill, which will give municipalities the impor- 
tant right of hiring out apparatus, a right which at the 
present time is of the utmost importance in increasing the 
demand for electric heating and cooking. 


Earthing Electric Vehicles on Charge. 

In another column will be found an account of further 
work of the Electric Vehicle Committee, from which it will 
be seen that the Committee has been considering a number 
of details bearing on this interesting subject. The most 
important item appears to be the conclusion in regard to 
earthing the vehicle during the charging of the battery. 
It has been decided not to earth the shell of the plug and 
the socket, or the framing of the chassis, on the grounds 
that charging will always be carried out at a pressure below 
150 volts, and that the Home Office regulations do not 
require earthing below that pressure. Consequently, in 
the design of the standard plug which is to be adopted, the 
Committee does not consider it necessary ordesirable that any 
provision should be made for earthing. In regard to this 
point we can only say that we feel a great mistake will be 
made if earthing is disregarded. If the charging of vehicles 
were always carried out under dry conditions it would be 
another matter, but this cannot be guaranteed, for the 
automobilist is liable to be exceedingly wet at times. 
Given wet boots, wet hands and wet ground, we should be 
sorry to say that no danger would be incurred. At any 
rate, a shock even from a 150-volt circuit is, under these 
conditions, the reverse of pleasant. It is quite insufficient 
to take the view that because the Home Office regulations 
do not require earthing below a pressure of 150 volts that 
consequently there is no need for earthing. Have the 
members of the Committee failed to read the annual reports 
of the Electrical Inspector of Factories? We can only 
imagine that this is so, when such a conclusion has been 
reached. It must be remembered that at least earthing 
can do no harm, and that if it is not adopted at the start 
there is always difficulty in introducing such a change later 
on. We hope that the Committee will re-consider this 
matter, and will act in advance of any Home Office regula- 
tions instead of waiting for such regulations to be issued 
after accidents have occurred. 
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A Welcome Electrical Amalgamation. 

THE announcement that the directors of the Newcastle- 
upon-Tyne Electric Supply Co. and of the County of Dur- 
ham Electrical Power Distribution Co. have arranged the 
details of a scheme for amalgamating the two companies 


will be received with wide interest and satisfaction by all 
those who desire the true progress of electric power supply 
in this country. This scheme, which will be submitted to 
the shareholders for confirmation to-day, provides for the 
acquisition by the Newcastle Company of shares in the 
County of Durham Electrical Power Co. on the following 
terms: The Company to give each preference shareholder 
in the County of Durham Company £4. 10s. (fully paid) of 
the 5 per cent. preference share capital in exchange for 


every £5 preference share capital held, and to give each 


ordinary shareholder in the Durham Company £1. 10s. of 
the ordinary share capital of the Company in exchange for 
every £5 ordinary share capital held by him in the Durham 
Company. 

Ir is upon the engineering side, however, that this amalga- 
mation will be of the greatest interest to our readers. As is 
well known, the areas of the two companies concerned are 
contiguous, and cover between them practically the whole 
of the industrial area of the North East Coast, with the ex- 
ception of one or two towns, such as Sunderland and West 
Hartlepool, which possess a municipal undertaking. The 
area hitherto jointly supplied by the two companies, and 
which now comes under one control, covers some 625 square 
miles, and is supplied from two of the largest stations in 
this country—namely, Dunston and Carville. It is interest- 
ing, moreover, from the fact that the '* waste ” heat from 
the numerous iron and steel furnaces in the area is in many 
cases utilised to generate electrical energy, which is re- 
supplied to the same iron and steel works for driving their 
auxiliary plant. We have long been whole-hearted sup- 
porters of co-operative electricity supply, and have for long 
enough recommended the smaller municipal authorities to 
combine together to take what electrical energy they require 
from one large jointly-owned station rather than that each 
should erect à small and relatively incfficient plant. This 
idea is now receiving some support, a support which should 
be strengthened by the combination of two of the largest 
electricity supply concerns in the country. We hope 
that the authorities at Hove will especially take note of 
what has happened, and apply the idea to the solution of 
their own problem, which we discuss in our Commercial 
Leader. Now, we confidently expect that the usual cry of 
“ monopoly ” will be raised in connection with this sen- 
sible scheme. This cry has, however, no fears for us, for 
electricity supply can never be a true monopoly, owing to 
strong competing interests, and, moreover, it is now begins 
ning to be recognised that the lower the price for energy the 
greater will be the industrial success of the concern. This 
low price can only be obtained when energy is obtained from 
large generating plant. Certain speakers on this point m 
connection with the future of electricity supply in London 
might reconsider their statements from what will be, to 
them, a fresh outlook. 
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Re Edlers “Switches and Switchgear."— Erratum.— We 
regret that a slight error occurred in Mr. Ph. Laubach's letter 
last week on this subject. In the sentence in the third para- 
graph “. but | certainly enjoy the choice unconscious 
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humour of its being so harshly characterised by a reviewer 


who, like himself, in his review employs the phrase . . ., 
the word “ like " should have been omitted. | 


The Radio Research Committee.—The Parliamentary 
correspondent of the “ Daily Chronicle " understands that 
Lord Parker’s Committee on Radio-telegraphic Research is 
now considering the chairman’s report, and that it will be laid 


before Parliament within the next few weeks. 


“Faraday House Journal."— The issue of this journal for 
the Lent term contains two interesting biographical sketches 
of Mr. P. V. Hunter and Mr. A. A. Beadle, both of whom are 
old students of Faraday House. An article on “ Switchgear 
in Relation to Power Schemes," and another on “‘ Notes on the 
All- -day Efficiency of Static Transformers for Use on Lighting 
Loads," are both worthy of the reader's attention, while we 
niust cordially agree with the writer of an Editorial Note on 
Works Practice, which condemns severely the habit of slackness 
in works. The journal also includes abstracts of Papers on 
`“ The Panama Canal " and on * The Public Supply of Elec- 
tricity,” together with a great deal of information of interest 


to Faradians. 
Mining Telephones.—The Telephone Manufacturers’ Asso- 


ciation has issued the correspondence which has taken place 
between the Association and the Home Office in regard to the 


voltage of magneto-generators in mining telephones, with 


special reference to No. 15a of the Electricity Special Rules 
under the Metalliferous Mines Act and No. 1344 of the General 


Regulations under the Coal Mines Act. 

The correspondence opens with a letter, dated October 20, 1913, from 
the Secretary of the Association (Mr. FE. A. Browne) to the Home Office, 
calling attention to '' paragraph 15 of the Metalliferous Mines Regula- 
tions which provides that, where electricitv is used for signalling the 


pressure in any one circuit shall not exceed 25 volts." The lett r 


continues: " My members have received several recent inquiries from 
collieries for water-tight telephones with a requirement thai the voltage 
of the magneto-generators shall not exceed 25 volts. The stipulation 
appears to arise from a misconception of the regu'ations on the part of 
vour inspectors and the mine owners, as it is commercially impossible to 
provide telephcnes with a generator which will ring bells satisfactorily 
with a voltage of 25 volts. I am requested to ask that vou will take 
the matter into consideration and issue such an explanation to your 
inspectors as will deal with the matter." 

In reply (dated November 27, 1913) Mr. Malcolm Delevingne, of the 
Home Office, states that he has been '' directed by the Secretary of State 
to say that the rule in question and the corresponding regulation under 
the Coal Mines Act (No. 1344 of the General Regulations) relate only 
to signalling and not to telephonic communication. The Secretary of 
State is satisfied that they are so understood by the inspectors of mi es, 
and that it is not necessary for him to issue any instructions in the matter.” 

In a further letter (December 11, 1913) Mr. Browne states that '' there 
is strong evidence that the regulations have been misrepresented to 
buyers, and that he was instructed to ask the Home Scerctary’s per- 
mission for members to make use of the contents of his letter by means 
of advertisement, or in some other suitable and effective manner.’ 

In the concluding letter (January 3, 1914) Mr. Delevingne states that 
the Secretary of State has no objection to the publication of the corre- 
spondence, provided it is set out in full. 


Cable Interruptions and Repairs. 
| Date of [ntecruptiou. Date of Repair. 
Latakis— Palura .................. May 26,1910 .. — 
Scalanuova —S8amos ..... ...... .. April 21, 1912 — 
Marmariza—libudes............... April 21, 1912 — 
Pouloecondore— Pon!ianac......... July 65, 1912 — 
Jamaica—Colon . ....... ......... June 9, 1915 — 
Cavenne— Salinas ..... ... Oct. 30, 1913 — 
Cape St. James —Poulotondore . Dec. 7,1913 — 
Tangier—Cadiz ..... —— necks Jan. 20, 1914  ... — 
nisse d —— RÀ Feb. 11, 1911. ... Mar.2,1914 
Tangier — Ceuta . s eee Feb. 15,1914 ... — 
Oran—Tangier ..................... Feb. 25, 1914 — 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. C. C. Hawkins contributes an article on '* Armature Circu- 
lating Currents in Lap-wound Multipolars ` (p. 901). 

We descri be briefly the e'ectrical equipment of the R.M.S. “ Brit- 
annie " (p. 899). 

Ee publish an abstract of Sir Oliver Lodge's recent Kelvin Lecture 

“ The Electrification of the Atmosphere, Natural and Artificial ” 


| (s 892). 


An abstract of Mr. F. Lydall's Paper on “ Motor and Control 
Equipments of Electric Locomotives” is given, together with an 
account of the discussion on it which took place in London on 
Thursday, February 26th (p. 895). 

An account of the proceedings at a recent me-ting of the Electric 
Vehicle Committee has been issued (p. 908). 


Companies’ Meetings and Reports. —Mee*ing: of the following com- 
pan'es are reported: Bruce Pee^les & Co , Carmarthen Electric Sapply 
Co., Charing Cross, West- End & City Electricity Supply Co.. Fife Tram. 
ways. Light & Power Co., Lancashire United Tramways Co.. Llanelly 
& District Electric Lighting & Traction Co., London Electric Supply 
Corp., Newcastle & District Electric Lighting Co. and Tramways 
Light & Power Co. (pp. 923-926.) 

The directors’ reports abstracted include those of the | astian 
Meter Co., Bath Electric Tramways, Bournemouth & Poole ‘lectri- 
city Supply Co., British L. M. Ericsson Mfg. Co., Chelsea Flectricity 
Supply Co., City of London Electric Lighting Co.. County of Durham 
Electrical Power Distribution Co.. Harrow Electric Light Co.. Hove 
Electric Lighting Co., Jarrow & District Electric Traction Co., Madras 
Electric Tramways (1904), Metropolitan Electric Supply Co.. Oxford 
Electric Co., Para Electric Railways & Lighting Co., and Searborough 
Electric Supply Co. (pp. 923-926). 


OBITUARY. 


PauL Durré.—The death recently took place of M. Paul Dupré. 
who was formerly in the French Telegraph Service. He was one of 
the secretaries of the- International Telegraph Conference cf 1865. 


PERSONAL. 


Mr. J. W. Meares, electrica! adviser to the Government of India. 
is officiating for nine months as controller of patents, in addit on 
tə his regular duties, His address is Patent Office, Calcutta. until 
November. 1914. 

At the next meeting of the Newcasi!e-upon-Tyne Corpore*ion the 
Lord Mayor (Mr. W. Johnstone Wallace) will move that the honorary 
freedom of the city be presented to Sir Joseph Wilson Swan. F.R.S., 
and the Hon. Sir Charles A. Parsons, K C.B.. F.R.S. 

Sir Joseph Wilson Swan, F.R.S., is the subject of an interesting 
biographical sketch in the '* Graphic " for Feb. 28. The notes are 
accompanied by a portrait from a fine ca neia study by his żon. Mr. 
Donald Cameron Swan, F.R.P.S. 

Mr. Charles Bright, F. R.S. E., is leaving London for Panama on 
business, and will be absent from England for several weeks. 

Mr. A. S. Parnard, borough electrical engineer of Walsall, has 
tendered his resignation to the Electricity Committee. 


APPOINTMENTS VACANT AND FILLED. 


A chief electrical designer is required for large electrical manu- 
facturing works. See advertisement. 

The Council of Colne are advertising for à tramways manager at 
£225 per annum. 

A draughtsman, with experience in a.c. and d.c. switchgear and 
motor control gear, is wanted by a firm of manufacturing electrical 
engineers. 

An armature winder and bench man is required for the Swansea 
district. See advertisement. 

Advertisers require a transformer designer with good workshop 
experience. 

An assistant is required for adjusting and testing delicate electri- 
cal instruments. See an advertisement. 

A central station engineer is wanted by an important manufac- 
turing company, to act as sales engineer and conduct negotiations 
with central stations and power companies. See advertisement. 

An assistant engineer with experience in public distribution of 
electrical energv for industrial purposes is wanted by the Clyde Val. 
ley Electrical Power Co., 53, a street. Glasgow. Salary 50s, 
per week. 

A draughtsman is required is a London e'ectric supply co npan v. 

There is a vacancy for a switchboard attendant in one of the elec- 
tricity works of the County Borough of Stoke-on-Trent. Forms of 
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application, &c.. from the borough electrical engineer, Mr. C. H. 
Yeaman, St. Peter’s-cham bers, Glebe-street. Stoke-on-Trent. 


Mr. A. T. Young has been appointed general manager of the British 
Electric Plant Co. : Until the end of January Mr. Young was 
manager of the company's London office. 

Mr. L. Southern, B.A., B.Sc., has been appointed junior lecturer 
and demonstrator in physics at the University of Sheffield. 

Mr. Herbert Wood has been appointed engineering draughtsman 
in the Stoke-on-Trent electricity department at a salary of £104, 
rising to £130 per annum. | 

Mr. James Rice, M.A., has been appointed lecturer in physics at 
Liverpool University. 

Warrington Electricity Committee have selected Mr. J. A. Phibbs, 
of Barnsley. for the position of shift engineer (at £2. 7s. 6d. a week) 
in succession to Mr. E. Fenton, resigned. 

Mr. F. Nicholls, assistant engineer at Heston and Isleworth elec- 
tricity works, has been appointed engineer-in-charge (at £102 per 
annum) vice Mr. Sadler. resigned. 


INSTITUTIONS AND SOCIETIES. 


Manchester Section of the Institution of Electrical Engineers.— 
ANNUAL DINNER.— Some 200 members and their friends were pre- 
sent at the annual dinner of this section at the Midland Hotel. Man- 
chester. on Friday last. Prof. E. W. Marchant, chairman of the 
local section. presided. and there were present the Mayor of Salford, 
Mr. W. Duddell, F.R.S.. Mr. J. F. C. Snell, Mr. Lange. Mr. A. B. 
Anderson, Dr. E. Rosenberg. Ald. W. Walker. Mr. 8. L. Pearce. Mr. 
C. D. Taite. Mr. P. P. Wheelwright, Mr. A. P. Wood, Mr. W. W. 
Blunt. Mr. S. J. Watson, and a number of other engineers from the 
Manchester, Liverpool and northern districts. 

The toast of * The Corporations of Manchester and Salford "" was pro- 
posed by Mr. A. B. ANDERSON, who commented upon the successful 
operation of municipal undertakings in the Manchester district. He 
thought that the sphere of utility of municipalities, particularly in the 
electrical world, would be usefully extended when the bill which was at 
present before Parliament became law. He thought this measure was a 
right and proper one, and that the manufacturers would do their best to 
get it passed. 

The Mayor or SALFORD replied in an amusing speech, in which he 
called attention to the present state of the Salford electricity. under- 
taking. and the fact that although one of the oldest in the kingdom it 
was still far from the best. He hoped that the step which the Corpora- 
tion had taken of offering a tempting salary to electricity supply men 
would help to get it out of its trouble. He humorously remarked that 
they had had explosions at the works, and a portion of the station had 
been, as he put it, blown away. There were some people in the district 
who wished that the explosion had been of sufficiently violent a nature 
to have blown the undertaking out of existence. 

Ald. W. WALKER, in proposing " The Institution of Electrical Engi- 
neers," took the opportunity to refer to the electrification of the railways. 
He pointed out the difficulties with which railway managers were con- 
fronted. particularly in selecting a system which might be suitable for the 
country às & whole, and which would facilitate through running. The 
variety of systems which a railway engineer might select at the present 
time was such that he thought it desirable for the Institution to appoint a 
committee, comprising representatives from the Local Government 
Board. Board of Trade and the Institution, which would consider and, 
if possible, decide the most suitable system which might be adopted as a 
standard for British railways. Mr. Walker then went on to refer to a 
suggestion which had recently been made in the ©“ Manchester Guardian " 
for the opening of a common engineering building in the city. He be- 
lieved that there was a pressing need for such an institution. A common 
engincering centre had been established by our American friends in New 
York. He felt that the recently formed Engineers’ Club in Manchester 
might be made the nucleus of the suggested central building. | Probably 
the scheme might be set on its feet in a small way by extending the facili- 
ties in the present club building, In particular he thought it would be 
advantageous to have a common meeting place and a central home for the 
libraries of the district. 

Mr. W. DvppELL, F.R.S.. in reply, concurred with Mr. Walker's 
opinion as to the desirability of a central engincering home in Manchester, 
but thought that the time was not vet ripe for the definite settlement upon 
any one system for the electrification of railways. Important experi- 
ments were still being carried out, and would immediately be checked if 
any one method were adopted. He considered the ex periments should be 
allowed to proceed so that the right system might ultimately be dis- 
covered. 

Prof. E. W. MARCHANT also replied. 

Dr. E. RosENBERG proposed the toast of ** The Guests," in which he 
vehemently expressed himself on the subject of railway electritication. 
There was still a good deal of making and scrapping to be done, and it was 
desirable that this process of evolution should be allowed to proceed un- 
checked exactly in the same way as had been the case with electricity supply 


when this, that or the other svstem was put down, small units being in 
stalled, and in a general way it being demonstrated how not to doit. At 
the same time the practical results of this process were seen in the great 
undertakings of the present time. 

Mr. J. F. €. SNELL and Mr. C. VEnNIER briefly replied, and the mem. 
bers then adjourned to the Engineers’ Club, the hon. sec. of which, Mr. 
E. L. Hill, had thoughtfully provided those who attended the dinner who 
were not members of the club with a specialcard, which remedied this de- 
ficiency for a period of 24 hours. The club was crowded for nearly two hours 
after the dinner, and everyone seemed thoroughly to enjoy themselves. 

Junior Institution of Engineers.—The 30th annual dinner of the 
Junior Institution of Engineers was held on Saturday last. the 
president. Sir Boverton Redwood, Bart, presiding. Proposing 
** The Petroleum Industry." Sir OLIVER LopaEsaid that. in future. 
engineers would be more associated with the operations of the oil 
industry than they had been in the past. and he took it that it was 
the realisation of that which had caused the Institution to elect Sir 
Boverton Redwood to their presidential chair. The importance of 
the petroleum industry, not to our nation only, but to all nations. was 
being recognised by the Governments of these countries. but not 
least bv our own Government. 

Sir PovERToN REDWOOD. in responding. said that in the petroleum 
industry there had. been no lack of leaders, and they had every 
reason to be proud of the part that British engineers had played in 
the development of oil-fields in various lands. But to our shame he 
had to say that whilst there had been leaders’it had been occa- 
sionally difficult to find men properly qualified to take part in the 
work initiated by those to whom he had referred. and it had often 
been necessary to go abroad in order to find men effectively trained 
to take part in this important work. 


Metropolitan Association of Electric Tramway Managers.—A meet- 
ing of members was held on the 27th ult.. at the Municipal and 
County Club, Whitehall-court, S.W., when the following were present 

Messrs. Ullmann, chairman (East Ham), Coveney (Erith), Schotield 
(Levton), Harvey (Ilford), Moffet (West Ham), Hammond (Metropolitan 
Electric Tramways), Mason (South Metropolitan). and Good yer (Croydon), 
hon. secretary. Messrs. Holmes (Barking), Murray (Walthamstow), 
Bruce (Dartford) and Stokes (Bexley) were unable to be present. 


Institute of Chemistry.—The 36th annual general meeting of the 
Institute of Chemistry was held on Monday last. Prof. R. Meldola. 
F.R.S., president, in the chair. After the usual business had been 
transacted the President delivered his address to the Fellows and 
Associates, 

He referred to the progress of the fund for the new buildings of the 
Institute, and remarked that it was probable that less than £1,000 was 
now required. With regard to the endeavours of the Institute to secure 
fuller recognition for the profession of chemistry, he said that in a memo- 
randum relating to the conditions of service of chemists engaged in 
the department of the Chief Inspector at. Woolwich Arsenal submitted 
to the Royal Commission, the Council of the Institute had stated 
that the chemical staff in that department should be controlled by à 
chemist of the highest efficiency. The real ex pert whose knowledge and 
experience were of most value to the community was the highly trained 
man who had specialised in some particular tield. Surely such a man was 
the most competent to control the work of any public department con- 
cerned with his own subject. The training and experience which had 
raised him to his position of efficiency were no less protracted and severe 
than those required for the attainment of similar status in any other pro- 
fession. Why, therefore, should there be this tendency to subordinate 
expert scientitic service to non-expert control * While the medical 
service took army rank, the chemist, whose services were of equal im- 
portance, not only took no rank at all, but was made responsible to 
superiors having no special knowledge of his subject. Another move n 
this same direction was the rearrangement of the chemical staff of the 
London County Council. Here the chemical department—as an inde- 
pendent department—ceased to exist, and the chemical staff was sub- 
ordinated to the medical officer of health. This again appeared to be a 
distinctly retrograde step, and one which conveyed the idea that the 
status of the professional chemist was an inferior one ; in other words, 
that this profession was to be degraded in rank with corresponding 
exaltation of a kindred profession, a principle to which the Institute 
could not give its sanction. The Council had also dealt with the condi- 
tions of appointments of public analysts, on which subject they had pre- 
pared a stasement which had been published in the © Proceedings.” and 
would be issued to members of many local authorities. The Council 
hoped that, by this publication, the authorities might realise and appre- 
ciate more fully than they appeared to have done in the past the nature 
and responsibilities of these publie offices. In other branches of the 
profession, particularly in its applications to industry, the prospect for 
young chemists was improving. Not only was there little difficulty 1n 
placing Associates in appointments, but they were offered higher com- 
mencing salaries than formerly. Prof. Meldola then dealt at consider- 
able length with the report of the conference of professors of chemistry. 
held under the auspices of the Institute in October last, which was 
attended by professors from practically all the principal educational 
centres of the country. 

The officers and Council for the ensuing year were elected as 
follows: President: Prof. Raphael Meldola, F.R.S. — Vice-Prest- 
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dents : Mr. G. T. Beilby, F.R. 


F.R.S., Sir Alexander Pedler, F.R.S., Sir Boverton Redwood, Bart., 
Hon. Treasurer : Mr. A. G. Salamor. Members 


Mr. E. W. Voelcker. 
of Council : Messrs. L. Archbutt, R. F. Blake, A. G. Bloxam, W. T. 


Burgess, C. H. Cribb, C. F. Cross, M. O. Forster, F.R.S., G. J. 
Fowler, Sir Richard Garton, A. Harden, F.R.S., O. Hehner, C. A. 
Hill, E. Hinks, W. R. E. Hodgkinson. A. H. Knight, H. R. Le Sueur, 
W. Macnab, G. W. Monier-Williams. F. R. O'Shaughnessy, W. H. 
Perkin, F.R.S., S. O. Richmond, C. A. Seyler. T. Stenhouse. jr., F. W. 
Stoddart, O. Trigger, W. H. Willcox and J. Woodward. 

Royal Society.—At the meeting of the Royal Society held yester- 
day week the president announced that Mr. John Dewrance had pre- 
sented £2,000 to the Donation Fund of the Society, the income from 
which is devoted to experimental research. 

The 15 candidates recommended by the Council for election into 
the Society include the following: Mr. G. T. Pennett, Mr. Clive 
Cythbertson, Prof. A. S. Eddington, Mr. T. H. Havelock, Dr. T. M. 
Lowry, Mr. S. Ruhemann, Dr. S. W. J. Smith and Dr. T. E. Stanton. 

Mr. G. T. BENNETT is a Fellow of Emmanuel College, Cambridge, where 
he is a lecturer in mathematics. 


Mr. CLIVE CUTHBERTSON, late of the Indian Civil Service. is known for 


his work on the refractive index of gases, carrie] out at University 


College, Lcndon. 
Prof. A. S. Epptneroy is the Plumian Professor of Astronomy at 


Cambridge University, and is also the secretary of the Royal Astrono- 
mical Society. He was a senior wrangler in 1904 and was at one time 
chief assistant at the Royal Observatory, Greenwich. 

Mr. T. H. HAvELock holds the position of lecturer in applied mathe- 
matics at the Armstrong College of Science, Durham University, New- 
castle-on-Tyne. l 

Dr. T. M. Lowry has carried out work on the silver voltameter, solu- 
tions, spectra polarimetry, &c. He is a lecturer in physical-chemistry 
and electro-chemistry and instructor in crystallogy at the City and 


Guilds College, London. 
MR. 8. RUHEMANN is a lecturerin organic chemistry at the University 


of Cambridge. 
Dr. S. W. J. Smita has carried out many investigations in chemical 


physics, and has recently turned his attention to that way be termed the 
thermo-magnetic examination of iron, with interesting results. He is one 
of the a:sistant professors of physics at the Imperial College of Science 
and one of the honorary secretaries of the Physical Society of London. 

Dr. T. E. Stanton is superintendent of the engineering department 
of the Nationa] Physical Laboratory. 

International Rubber Congress.—H.M. Consul at Batavia has been 
appointed official representative of H.M. Government at the Inter- 
national Rubber Congress and Exhibition at Batavia (Java) from 


Sept. 8 to Oct. 10 next. 
Batti-Wallahs’ Society.— There was a large attendance of members 
and their lady guests at the ninth annual dinner of Batti-Wallahs' 
Society on Saturday last. when the president. Mr. J. Snow Huddle- 
ston. was in the chair, inspite of the fact that he had been in a motor 
car accident the day before and injured his knee. After the usual 
loyal toasts, Mr. Ashley P. Pope proposed the ‘‘ Society." The presi- 
dent.in his reply, reported that the Society had made good progress 
during the past year, there being a 20 per cent. increase in the mem- 
bership. Mr. E. C. Wansbrough proposed the ‘ Ladies and Visitors.” 
and in the course of an amusing speech, pointed out that, as they had 
a`“ Pope " and a Bishop " present the Batti-Wallahs must be very 
proper people indeed. To this toast Mrs. Horner responded. An 


excellent musical programme followed. one of the items most 


appreciated consisting of character sketches from Dickens by Mr. 
H. Howson- Brown, a Batti-Wallah and a very talented entertainer. 


EDUCATIONAL NOTE. 


South-Western Polytechnic Institute (Chelsea).—The Lord Chelms- 
ford, G.C.M.G., presents prizes and certificates to students of evening 


classes and day college on March 27 at 8 p.m. The laboratories and 


workshops will be open to public inspection about 9:15 p.m. Tickets 


of admission may be obtained on application at the Institute. 


ARRANGEMENTS FOR THE WEEK. 
FRIDAY, March 6th (to-day). 


GREENOCK ELECTRICAL SOCIETY. 


7:45 p.m. Meeting at the Temperance Institute, West Stewart-street, 


Greenock. Paper on “ Power Transmission,” by Mr. A. 
Zoller. 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at 39, Victoria-street, London, S.W. 
* The Maihak Indicator and Bottcher's Power Counter," by Mr. 


F. E. Rainey. 
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S., Mr. E. J. Bevan, Dr. J. J. Dobbie, 


Paper on 


SATURDAY, March 7th. 


i RovaL INSTITUTION. ) 
J p.m. Meeting at Albemarle.street, Piccadilly, London, W. 
Lecture on “ Recent Discoveries in Physical Science,” by Prof. 

Sir J. J. Thomson, F.R.S. (Lecture II.) 


MONDAY, March 9th. 
INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS. 
6 p.m. Meeting at the Institution of Electrical Engineers, Vic- 
toria Embankment, London, W.C. Paper on “ Machine Tele. 
graphs," by Mr. A. C. Booth. 


NEWCASTLE STUDENTS! SECTION OF THE INSTITUTION OF ELECTRICAL 
. ENGINEERS. 
7:30 p.m.  Mecting at Armstrong College of Science, Newcastle. 
Paper on “ Circuit Breakers, Automatic and Otherwise,” by 
Mr. J. Young. 


GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
8 p.m. Mecting at Storey's-gate, St. James's Park, London, S.W. 
Paper on “ Condensing Plants," by Mr. R. Jackson. 


TUESDAY, March 10th. | 
MANCHESTER SECTION OF TAE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the University, Manchester. Paper on 
* Motor and Control Equipment for Electric Locomotives,” by 
Mr. F. Lydall. 
INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at Great George-street, Westminster, S.W. Dis- 
cussion on Papers on ** Rail-Steels for Electric Railways." by 
Mr. W. Willox. and on *' Rail Corrugation and its Causes," by 
Mr. 5. P. W. D. Sellon. 2M 
Scorrisu SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.n. Meeting at 207, Bath.street, Glasgow. Discussion on 
" Methods of Improving the Power Factor in Alternating- 
current Circuits." 


WEDNESDAY, March 11th. 
YORKSHIRE SECTION OF TAE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Meeting at the Philosophical Hall, Leeds. Paper on 
" Textile Driving," by Mr. J. E. Schofield. 


BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 pm. Meeting at the University, Edmund-street, Birmingham. 

Paper on “ The Design of Traction Motors for Alternating and 
Continuous Currents,” by Prof. Miles Walker. 


ASSOCIATION OF ENGINEERS-IN-CHARGE. 
Spam. Mecting at St. Bride's Institute, Bride.]2ne, Fleet-street, | 
London. E.C. Paper on “ The Storage of Coal with some 
Applications of Reinforced Concrete," by Mr. H. Adams. 


THURSDAY, March 12th. 
ROYAL INSTITUTION. 


3 p.m, Meeting at Albemarle.street, Piccadilly, London, W. 
Lecture on * Heat and Cold," by Prof. C. F. Jenkin. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at Victoria Embankment, London, W.C. Paper - 
on " The Design of Rolling Stock for Electric Railways," by 
Mr. H. E. O'Brien. i : 


FRIDAY, March 13th. 
JUNIOR INSTITUTION OF ENGINEERS, 
8 p.m. Meeting at 39, Victoria-street, London, S.W. Paper on 
" Lightning Conductors and their Tests,” by Mr. F. H. Taylor. 


PHYSICAL Society or. Lonpon, 

$ p.m. Meeting at the Imperial College of Science, Imperial Institute. 
road, South Kensington, S.W. Agenda: Papers on * Time 
Measurements of Magnetic Disturbances and their Interpreta- 
tion," by Dr. C. Chree, F.R.S. ; “ On the Ratio of the S pecitic 
Heats of Air, Hydrogen, Carbon Dioxide and Nitrous Oxide," 

by Mr. H. N. Mercer: " The Asymmetric Distribution of 

" the Secondary Electronic Radiation produced by X.radiation," 
by Mr. A. J. Philpot; and "A Lecture Experiment on the 
Irrationality of Disp.rsion," by Prof. S. P. Tnom pson, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Lear. 
The following orders have been issued for the current week :— 

Monday, March 9, A Company.— Technical Instruction, 7 to 10 
Miniature Range Practice, 7 to 9 p.m. 

Tuesday, March 10, B Company.— Technical Instruction, 7 to 10 p.m. 
Miniature Range Instruction, 7 to 9 p.m. 

Wednesday, March 11, Recruits only.—Infantry Drill, 7 to 9 p.m. Rating 
Examination for all Companies, 7 to 10 p.m. j 

Thursday, March 12, C Company.—Technical Instruction, 7 to 10 p.m. . 
Miniature Range Practice, 7 to 9 p.m. 

Friday, March 13. D Company.— Technical Instruction, 7 to 10 p.m. 
Miniature Range Instruction, 7 to 9 p.m. 

Saturday, March L4.— Headquarters will be opened for the transacticn 


of regimental business only from 10 a.m. till 12 noon, 


p.m, . 
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THE ELECTRIFICATION OF THE ATMOSPHERE, 
NATURAL AND ARTIFICIAL.* 


BY SIR OLIVER LODGE, D.SC., F.R.S. 


Summary.—The measurement and causes of the electrification of the 
atmosphere and its relation to the weather are discussed. The author 
then deals with artificial electrification, the application of electricity to 
agriculture, and makes suggestions as to researches needed in this 
direction and the possibilities of weather control. 


For measuring an atmcspheric potential one methcd used to be 
to put an earth-connected sphere up to the place required, then to 
insulate it, carry it indoors by an insulating handle and determine 
its charge. The sphere in a place where the potential, we will say, 
was naturally high was kept at zero potential by being earth con- 
nectcd. That could only be by its possessing an opposite charge 
suffcient to neutralise the natural potential in its neighbourhood, 
and if that charge is measured we get a measure of the potential 
which is due to it on the sphere. Lord Kelvin, however, preferred 
not to use an earth-connected body, but to employ an insulated 
body and to bring it to the potential of the place considered by 
making it grow and break bits of itself off. Thus taking, let us say, 
a sphere once more, and putting it in its place with an elongated 
conductor connecting it to an electrometer, it would have an opposite 
charge induced upon it, even though insulated ; but if made capable 
of emitting a series of proof planes—that is, of emitting parts of 
its surface containing this opposite charge—that opposite charge 
might be got rid of, and so it would be bound ultimately to acquire 
the potential of the place where it was. "That is the method of the 
'smoking match, and of the water dropper. In both cases they are 
conductors which grow and break bits of themselves off ; they throw 
off the oppositely charged bits, and thereby gradually acquire the 
right potential. To measure the potential of a conductor is as easy 
as possible; simply connect it to an electrometer of either insig- 
nificant or of known capacity. To measure the potential of an 
insulator is not so easy, and the water-dropper method or the 
smoking-match method, or some similar mechanical device. has to 
be used. For portable work, work in the field, tho smoking-match 
method is thc best. For recording work in an observatory the 
water-dropping method is the best 

The positive potential of the higher air on a fine day, under fine 
weather conditions, is shown to be a very steady positive potential. 
On a wet day, however, the potential has to struggle down to 
negative against the normal potential, for the upper air is normally 
positive. The earth is negatively charged ; the levels above are 
positively charged. One is a cause of the other, no doubt; there 
may be a question as to which is which. I myself think that the 
upper layers being positively charged is the chief cause of the 
negative electrification of the earth s surface, though there is always 
a possibility that any given planet is itself negatively charged as a 
whole. But I am inclined to think that it is more likely that the 
.earth is one of the coats of a compact Leyden jar, with the upper 
atmosphere as the other coat, and that the lines of force from the 
earth do not to any great extent penetrate into the regions of space, 
or terminate—for they must terminate somewhere—on either the 
sun or some other planet. The electric gradient in the atmosphere 
is normally positive downwards, but there may be a reversal in bad 
weather, a reversal before rain. We also sometimes get the reverse 
effect of dust and mist ; before a dust cloud or before any wind con- 
taining solid or liquid particles we may get a reversal of the normal 
atmospheric charge. I suppose that that is due to something like 
friction, the generation of frictional electricity. Lord Kelvin usually 
found a potential of 200 or 400 volts at a 9 ft. elevation. Sometimes 
it rose to 3,000 or 4,000 volts with an east wind. He savs that in 
fair weather he never found the potential other than positive, and 
later on he says: '* The common fair weather condition I am forced to 
conclude is due to a paramount influence of positive electricity in higher 
regions of the air." Now, I have put the above sentence in italics 
because ] want to emphasise it as at any rate Lord Kelvin 3 opinion 
at that time. It is a moot point with me, and [ believe with every- 
body, as to which is cause and which is effect in the changes of 
weather and the changes in sign of atmospherie electricity. It is 
certain that when the weather breaks up the gradient. changes and 
may be reversed in sign; but whether the break up of the weather 
is the cause of the reversal of the potential, or vice versa, I do not 
know. Anyhow, here Lord Kelvin considers that the fair- weather 
condition is due to positive electricity in the higher regions of the air, 
notwithstanding the negative electritication. of air in. the lower 
stratum near the earth's surface. Air close to the earth's surface 


* Abstract of the Fifth Kelvin Lecture, delivered before the Institution 
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is commonly negative. If a window of a room is opened and air 
allowed to come in it will commonly be found to be negatively elec. 
trified. "That is natural enough, because it has been receiving some 
electricity from points and edges on the negatively charged earth. 

I cannot but think that one cause of atmospheric electricity of the 
violent kind (that is, thunderstorms) is due, first, to the influence of 
ultra-violet light in coaxing away some of the earth's negative charge 
into the air, and, secondly, to the wind, the revolving wind which 
accompanies or is associated with a thunderstorm, often a horizontal 
cyclone, churning these up, bringing them near one another, suffi. 
ciently near, within half a mile or so, for some flashes to take place. 
It is almost a proverb that an English summer consists of two fine 
days and a thunderstorm, and, although that is an exaggeration. 
yet one is familiar with the fact that after a good spell of sunshine 
we are very apt to find it finish off with a thunderstorm. I cannot 
but think that the two are connected, and I should imagine that over 
the sea or over the desert, where there must be less emission of 
negative electricity, the prevalence of thunderstorms would be less. 

Now I want to say a word about. the causes of the earth's elec- 
trification, the causes of natural atmospheric electricity. Many sug- 
gestions have been made as to the splashing of water, the evaporation 
or condensation and falling of rain, and other effects of that kind: 
but I myself am in favour of a cosmic cause rather than a local cause. 
I think it must be largely or mainly due to particles coming from the 
sun. The sun is a charged body. We know by the investigations 
of sunspots that there are crowds of electrons there causing a mag- 
netic condition. We know it can produce magnetic storms on the 
earth when one of its ejected torrents of electrons comes anywhere 
near us. At any rate, that is the way I think of it. And we know 
that a hot body gives off electricity—electric evaporation, as Prof. 
O. W. Richardson calls it. The sun must give off alpha and beta 
rays, and when these come near the earth the beta rays, the elec- 
trons, the negatively charged bodies, are entangled as it were in the 
earth's lines of force and conducted to the poles, conducted on the 
whole spirally round the earth's lines of force into the Arctic and 
Antarctic regions, being easily deflected by a magnetic field. The 
alpha particles, the positively charged bodies, are not so easily 
deflected. They are barely deflected at all, and therefore will come 
down with the sunshine mainly into the tropics. I take it, therefore, 
that the equatorial regions of the earth or the earth's atmosphere 
are liable to receive a good deal of the positive solar emission, and 
that the polar regions are liable to receive the electrons, which, no 
doubt, are responsible for most of the aurora ; and then I suppose 
these charges re-unite as best they can, by earth currents or other 
ways, through the crust of the earth or through the atmosphere. 
That, I think, is what mainly accounts for the upper positive charge 
of the earth's atmosphere. Also the earth's atmosphere is ionised, 
and rain brings down the negative electricity, leaving the positive 
up there. That is another cause. 

But what is the ionisation due to? It is known that alpha rays 
ionise air, and that gamma rays ionise air; gamma rays are very 
penetrating and may ionise the lower stratum, while the other rays 
would act usually in the upper regions. An ionised atmosphere 
conducts, hence there must be a downward current. If there 18 a 
positive gradient there must be a downward current, and the amount 
of that current can be estimated; roughly speaking, the ordinary 
fine weather gradient is 1 volt per centimetre. It may vary a good 
deal, but roughly that is the order of magnitude, 1 volt per centi- 
metre. The downward current ordinarily is about 1 micro-ampere 
per square kilometre; an exceedingly small current, because, of 
course, the air is very nearly an insulator. The main effect in the 
atmosphere is the potential gradient; a very minor effect is the 
current which is continually flowing down. In the upper layers the 
conductivity is, of course, far greater. Undoubtedly, rarefied air 
conducts, and it must be because it is ionised. There is a pressure 
at which the conductivity reaches a maximum ; that pressure must 
exist in the upper atmosphere. Accordingly there must be a good 
conducting layer round the earth. If it consisted of electrons I! 
would be opaque, but if it consists of electrolytic ions it need not be. 
We know that negative ions are slightly more mobile than posttive 
ions in any ease, especially at reduced pressures, but their mobility 
is not of a differeat order of magnitude, as it would be if they were 
electrons, : 

But it may be said that conductors ought to be opaque, and if th: 
air is a conductor how can it possibly be transparent ? Well. this 
question of opacity is one which | have written on in the '* Philoso- 
phical Magazine " not long ago (June, 1913).* There are ditferent 
kinds of opacity in the atmosphere, which are observed in connection 


* Sir O. Lodge, " On a Dynamo for meintaining Electrical Vibration? 
of High Frequency, with Some Notes on the Transmission of Waves m 
Wireless Telegraphy.” © Philosophical Magazine," Vol. NXV. (series 9^ 
p 7157, 1913. 
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with wireless telegraphy, and there are certain kinds of opacity which 
affect long waves but do not affect short waves. We are familiar 
with that kind of conductivity in liquids. A liquid screen could be 
fairly opaque—a thick screen of dilute sulphuric acid would be fairly 
opaque— to Hertz waves, but it is transparent to light. Electrolytes 
need not be opaque to the slight and excessively rapid quivcrings 
which constitute light ; these appear to be able to get througn an 
electrolytic. conductor without much waste. But with steady 
currents—and long waves, of course, approach steady currents 
rather more than rapid vibrations do—the conductivity becomes 
effective. The ionic carriers in the case of electrolytes are compara- 
tively heavy things, molecules or perhaps molecular aggregates. In 
metals the conveyer of electricity is the electron, and that is affected 
even by light waves, and so metals are opaque to every kind of wave. 
But what about the atmosphere ? Little is known about the upper 
atmosphere. It is remarkable how we live here and know so little 
about the atmosphere above our heads and about the ground beneath 
our feet. We explore the surface, we penetrate the crust to about 
a mile for commercial purposes, we penetrate the earth's atmosphere 
to about 5 miles or thereabouts— possibly now as much as 9 miles. 
I think that further vertical exploration is wanted. We have nearly 
exliausted the surface of the earth now that the poles have been morc 
or less conquered. 

But it is not easy to explore the upper atmosphere. The best 
method hitherto has been kites. Kites carrying meteorological 
instruments have certainly been made to fly to considerable heights, 
and the French have sent up their ballons sondes still further, 
and discovered the isothermal layer. But there is a handy 
methcd of exploring the atmosphere further by means of Hertzian 
waves. It is familiar how in wireless telegraphy the distance to 
which Hertz waves penetrate is much greater than would have been 
expected. There is something that assists them round the curvature 
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Fia. 1.—Cross-Se¢TioN OF THE ATMOSPHERE (AFTER WEGENER). 


of the earth; I cannot but feel, and Dr. Eccles among others has 
worked out an ingenious theory, that the upper air contributes a 
good deal to this effect —the conductivity. the ionisation of the upper 
air. Itisa fact that wireless waves curve part way round the earth ; 
but what is the reason of their curving round ? Waves should be 
sent up for the purposes of experiment, with the object of finding out 
the conditions under which they are reflected or transmitted or 
refracted or totally reflected, or whatever happens to them, because 
it is a point worthy of investigation. A Committee of the British 
Association is now constituted for the purpose of requesting aid from 
different wireless stations, and from observers generally. in obtaining 
records which shall after analysis give us some idea of what is 
happening to the waves in the very upper regions of the air. My 
Paper in the “ Philosophical Magazine " for June, 1913, discusses 
some of these phenomena and the influence of sunshine. Another 
method of studying the upper air is by means of explosions. I quote 
the following from Dr. Fournier d' Albe :— | 


Some very remarkable conclusions have been arrived at from the study 
of loud explosions, such as the dynamite explosion at Foécde (Westphalia) 
In 1904, the roburite explosion at Witten-Annen in 1997. and especially 
the dynamite explosion on the Jungfrau railway on November 15, 1908. 
This was studied by De Quervain, who drew some maps indicating the 
range of audibility of the explosion, These maps show that it was heard 
In the ordinary way for 19 miles round. Then followed the " zone of 
silence,” about 60 miles across, and then a range of abnormal eudibility 


extending for another 30 miles. A calculation undertaken by Von cem 
Borne shows that the abnormal audibility is fully accounted for by total 
reflection from a hydrogen atmosphere at a height of 47 miles. On 
account of the fall of temperature with height, there is a gradual bending 
of the sound waves (as of light waves in the mirage), but there is a certain 
minimum distance within which the sound waves can possibly strike 
the earth after reflection, and that distance is 72 miles, which agrees very 
well with observation. To get this minimum range the sound waves 
must pass upwards from the ground at an angle of 30 deg. Any greuter 
or less elevation gives a longer range. 


Dr. Wegener, of Marburg. has attempted to prognosticate a good 
deal about the condition of the upper atmosphere. Fig. 1 is Dr. 
Wegeners diagram of the atmosphere to an enormous height. A 
great deal of it, I should think, is necessarily speculative, but still it 
represents an expert opinion. | 

Further information about the condition of the upper air, and 
recognised methods of examining it, can be obtained from a recent 
book entitled “ The Structure of the Atmosphere in Clear Weather : 
a Study of Soundings with Pilot Balloons," by C. J. P. Cave, M.A. 
(Cambridge University Press), which book was reviewed by Dr. W. N. 
Shaw in '" Nature " of September 18, 1913. The following quota- 
tions from this review will show that parts of the above diagram 
(Fig. 1) convey orthodox teaching. 

The investigation of the upper air is of such interest, and the incidental 
problems which it presents are so numerous, so attractive, and, in these 
days of tiying. so practical, that it is a matter of some surprise that there 
are not found more men of leisure to follow the notable examples of 
Prof. Lawrence Rotch and M. Teisserenc de Bort in the investigation of 
the free atmosphere. . . . We have had to chronicle the division of the 
atmosphere into two distinct layers, an upper laver, the stratosphere, 
in which there is little or no variation of temperature in the vertical, but 
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Fic. 2.—PEnCENTAGE COMPOSITIONS OF THE ATMOSPHERE AT VARIOUS 
HEIGHTS (AFTER WEGENER). 


sensible variation from day to day, or along the horizontal. and a lower 
laver, the troposphere, in which the variation of tem perature is greatest 
in the vertical and relatively small along the horizontal . . . Ten 
kilometres may be taken as a rough-and-ready estimate of the average 
thickness of the troposphere, with the understanding that there is a 
latitude of three or more kilometres to be allowed in either direction, 
according to circumstances. . . . For the practical study of the dynamics 
of the atmosphere we are largely dependent upon observations with pilot 
balloons. They may be taken as supplementing observations of clouds, 
and in due time both must be brought into relation with the observation; 
of pressure and temperature obtained from registering balloons, It is in 
many ways unfortunate that the track of a registering balloon cannot 
alwavs be followed by a theodolite or otherwise determined. 

On a similar scale of height, Fig. 2 is Wegeners diagram of the 
chemical constitution of the atmosphere at different elevations. It 
illustrates what he supposes the percentage composition of the atmo- 
sphere to be at various heights. At the height of 20 miles, for 
instance, he depicts about l per cent. of argon, H per cent. of oxygen, 
and, say, 85 per cent. of nitrogen, At a height of 100 miles he con- 
siders that there is practically no oxygen, about 4 per cent. of helium, 
about the same amount of nitrogen, a great deal of hydrogen, and 
some of the speculative gas which he calls geo-coronium—of con 
stitution akin to the material in the corona of the sun which gives 
the corontum line in the spectrum. The diagram, of course, only 
represents percentages, not actual amounts. The actual amount of 
the lighter gases must, anyhow, be exceedingly small. It must also 
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be understood that I do not vouch for their presence at all in any | into the upper atmosphere. It is an ordinary arrangement with four 


appreciable quantity. 1 see many reasons against it. The amount 
of hydrogen, for instance, must depend on the rate of supply, e.g., 
from volcanoes, and the rate of escape. The latter datum, on Dr. 
Johnstone Stoney's theory, is more definitely known than the former. 
Stray wisps of perhaps frozen gases may exist, orbitally moving 
through space, and the earth may pick up not merely stones, ircn 
fragments and dust, but other sometimes less innocuous things, as, 
indeed, Lord Kelvin once suggested—a line of thought which the 
strange occurrences of new diseases from time to time must do some- 
thing frequently to stimulate. 


ARTIFICIAL ELECTRIFICATION. 


I must go on to the subject of artificial interference with atmo- 
spheric electricity. In 1883 and 1884 I was investigating dust and 
its electrification, and I gave a demonstration at a meeting of the 
British Association at Montreal, showing the effect of electrification 
on dusty or smoky air. The particles aggregated together into a 
kind of visible lumps or snow—cohering somewhat as iron filings do 
near a magnet—and fell or were deposited upon the surface. The 
experiment has become so familiar that I shall not show it; but I 
want to emphasise the fact, also exhibited at the same time, that not 
only solid dust shows this effect, but liquid dust—that is to say, a 
cloud of visible steam. If a discharge is passed from a point into a 
bell jar full of * steam " from a kettle the drops coalesce; they 
coalesce together and rain is obtained. "The microscopic globules 
become bigger and they can be seen falling as a Scotch mist. Strange 
though it may seem in this country, most of the countries in the world 
suffer more from drought than from too much moisture, and would 
benefit by being able to produce rain. If there are no clouds it must 
be hopeless ; but it is said to be irritating, in a place where they want 
rain, to see clouds assemble and then disperse without any water 
falling. If it were wanted at that time to cause rain, I take it that by 
ascending à mountain and flying a kite—or perhaps a kite alone 
would be sufficient to reach the lower clouds—and by discharging 
sufficient electricity into those clouds, I cannot but suppose that the 
drops would behave there as they do in the laboratory, and that at 
any rate some of them might be stimulated to coalesce and to fall ; 
and I imagine that when once the process had begun it might spread 
and that a real rain shower might be obtained. There are many 
questions about that, as to the amount of energy, and so on. I feel, 
however, that it is a matter for experiment, and that until one has 
experimented on a large scale one cannot tell what will happen. 

Now, what is the best mode of supplying electricity for this pur- 
pose ? The old method is by the static machine, the convective 
machine, the Holtz, the Voss machine or the Wimshurst. It is sur- 
prising that no kind of static machine has been taken up by engineers 
and made practically efficient. I think I am right in saying that, 
although there have been decided improvements ; but | take it that 
such machines will always be rather inefficient in the matter of 
strength of current, because the current at one part has to be carried 
by mechanical motion, and the current that can be carried by the 
few clectrons that constitute an ordinary statie charge, with the 
rapidity of any feasible mechanical motion, is extremely small as 
compared with what can be carried by the immense crowd of elec- 
trons in a metallic conductor. Practically, the quantity that can 
be set going in that way mechanically is very minute as compared 
with what can be driven by a dynamo. "Then there is the chemical 
method—the ions in liquid, the battery method, the voltaic method ; 
and it may be that a very large battery with a very large number of 
cells may be adapted to this purpose—a utilisation of the ionic 
procession in liquids. The difficulty now is not the quantity: there 
is plenty of quantity : the difficulty is to get sufficient potential. 
The same thing must be said of a dynamo. There we have an elec- 
tronic procession in the metal. There is no difficulty about its speed 
or strength of current, but great difficulty about the insulation when 
the voltage is high. The method which I have found best so far has 
been the method of a transformer and valves. We transform up to 
any required potential, and then bank up the electricity that is sup- 
plied by means of electric valves. To this audience I need hardly 
explain the meaning of an electric valve. It is a device which 
transmits electricity in one direction only, so that up to a certain 
limit it is passed through easily and is prevented from coming back 
again—exactly like a valve. In that way a Leyden jar can be per- 
manently charged by connecting it with an induction coil, although 
it is short-circuited by the secondary winding and can remain so 
when a valve has been inserted. Charges are put into it intermit- 
tently, and after the manner of a water-ram they pile themselves up 
until they cause the jar to overflow ; valves bank up the charge, as it 
were, Here is an arrangement by which an alternating dynamo 
can be used to charge one conductor negatively, which may be 
earthed, and another conductor positively, which may be taken up 
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valves, or four sets of valves. 


ELECTRIFICATION OF CROPS. 2 


In the matter of electrification applied to horticulture and agri- 
culture Lemström is one of the pioneers.  Lemstróm* experimen‘ed 
ever since 1885 on the influence of artificial electric fields or currents 
on the growth of plants. "The influence is, he says, in general highly 
beneficial; for instance, it shortens the time required by straw- 
berries and raspberries to ripen, and increases the yield. It may, 
however, be injurious, especially during bright days, unless abun. 
dance of water is provided. Lemstém believes atmospheric elec- 
tricity plays an important part in the growth of vegetation in high 
latitudes, and he assigns a special róle to the needles of fir and pine 
trees. 

In a field near Bevington, in Worcestershire, where the Lodge- 
Newman method has been applied to the electrification of crops, 
wheat has been grown under wires stretched on poles. About one 
pole to the acre suffices, or say 70 yds. apart. It began in 1906, and 
the effect in nearly all the years has been a decided increase, I am 
told, except in 1911, when the electrified plot and the control plot 
both gave about equal amounts. There was drought that year; it 
was an exceptionally bright year, and there was plenty of sunshine. 
That is what I think our experience leads us to hold, that the elec- 
trification supplements the sunshine, and is most required when the 
sun is feeble. When the days are overcast that is the time when 
they require a stimulus; but if the sun is particularly bright, then, 
by supplying positive electricity artificially, also we should be over- 
stimulating the crops. The gradient of potential artificially supplied 
is the fine-weather gradient. It has to increase the downward 
current. It will be remembered that the natural downward current 
is extremely small—about 1 micro-amvere per square kilometre ; 
but artificially we can get it to 10,000 times as much in some cases. 
Even so, the current downwards is extremely small. I think the 
effect must be due to the charge rather than to the current. It may 
have some nitrogenous manuring effect, but it can hardly supply an 
appreciable quantity of extra energy. Th» wires supported by the poles 
can be high enough not to interfere with agricultural operations. 
What we use are thick wires from pole to pole, and then a number of 
quite thin wires across between the thick ones. We do not use points 
because we find that points screen each other, and they are not 
necessary if a thin enough wire is used. Cotton-covered wire dis- 
charges singularly well, except in wet weather; and in wet weather, 
or in weather in which the electricity is most required, the difficulties 
of insulation are naturally greatest. 

Another difficulty is the screening of the control plots. We have 
an arca under the wires and somewhere near it—as near as possible 
because we want the soil and conditions to be the same—we have 
another arca not under the wires for purposes of comparison. But, 
naturally enough, it is found that the electricity which has been 
discharged from the system of wires blows down wind over the control 
plot, if it is in the direction of the wind, and tends to stimulate that 
plot unduly and to make them both virtually electrified. A farmer 
on whose ground the experiment is going on tells me that both the 
electrified and the unelectrified plots have given more than the 
average yield, but it does not make a good differential test. Screens 
are being erected to try and screen off the one from the other ; but, 
as is doubtless known, it is not at all easy to screen atmospheric 
electricity: I have blown electrified air through fine-meshed wire 
gauze. At the same time a wire netting screen will to some extent 
protect the control area, especially near the screen, but at a distance 
the electrified air seems to go over or round, and we find a good deal 
of it down the wind, even at a distance. Prof. Priestley, of Leeds, 
has called special attention to this fact. | 

] give here some particulars of experiments which have been con. 
ducted at Dumfries by Miss Dudgeon. 

Usually the overhead wire network itself consists of wire of two gauges 
(up till now galvanised iron wire has been used); the larger wire (No. 11) 
runs in two parallel strands across the strip to be electritied, and at every 
10 yds. the thin (No. 24) wire spans the space between them, and from 
this wire, owing to its thinness, the high-tension discharge is continually 
leaking down to the plants beneath. As these wires will stand consider. 
able strain they can be drawn taut by means of the usual strainers, and 
as the poles stand some 16 ft. above the surface of the ground the wires 
in spite of their inevitable sag, remain well out of the way during 
farming operations. The system of overhead wires is borne upon larch 
poles, crowned by specially constructed large insulators, in which the 
leakage, due to moisture condensed at the surface, is conteracted by &n 
oil cup on the inner protected surface. The charged wires do not touch 
the insulators, but are suspended at some distance from them by means 
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of some special insulating medium— rods of cbonite, chains of porcelain 
insulators, and other methods have at various times been used. If care 
is taken over this question of insulation, especially in obtaining adequate 
insulation where the high-tension wire leaves the shed and where the 
network is supported by the pole over the field, then it is possible to keep 
the overhead network continuously charged to very high tensions, such 
88 100,000 volts. In the various experiments carried out with this 
apparatus during the last seven years the potential of the overhead 
System employed, as measured at the Spark-gap, has varied between 
some 60,000 and 100,000 volta. 


That is the potential usually employed, between 60,000 and 
100,000 volts. Of course, the actual strength of the discharge may 
be varied, but we do not know sufficiently what the requirements of 
the plants are. That is one of the difficulties in all these agricultural 
experiments, that they are so slow. There is no immediate response. 
We have to go through the whole season before we know that what 
we have been doing is correct ; and when the farmer has found out 
that positive electrification gives him an increased yield, it is difficult 
to get him to consent to an experiment with negative electrification. 
This is extremely natural. Let it not be supposed that I am criticis- 
ing; on the contrary, I wish to express admiration for the enter- 
prising and scientifically-minded farmers who have been good enough 
to allow experiments to go on on their lands. The trouble caused 
must often have been considerable in these early and experimental 
and small scale trials ; for a 20 or 40-acre plot, though more than a 
laboratory experiment, is still a small scale trial. Not wheat only 
has been tried, but other crops, which will be referred to in their 
proper place. Iam not at all sure, but I am inclined to think, that 
leguminous plants behave oddly in this connection. They seem to be 
quite as well satisfied with a negative electrification, and do not care 
about the positive. One year we did have a negative electrification 
over wheat by accident, in a place that was not properly controlled, 
and it was not a satisfactory year. On the whole, I am inclined to 
think that the natural electrification of the atmosphere is what wants 
artificially intensifying at times, and certainly as far as the experi- 
ments go when this is done the crops are improved. Strawberries, 
for instance, are earlier and also morc plentiful. Concerning ex- 
periments locally conducted in Worcestershire, Mr. J. E. Newman 
has favoured me with the following particulars, under date January 
20, 1914 :— 

The 1913 results (trials with potatoes only) are not yet available, as the 
crop has not been sold, and is only weighed as it goes away. Neither are 
Mr. Low's figures ready. The most complete experiments are those on 
wheat (all at Mr. Bomford's, at Bevington) :— 


Increase. 

1906 .... Field A seenen. 39-0", (Red Fife) 

à MM 2006 (White Queen) 
1907 ous, Field A MEE 20-09, 
1908 ... Field B ornearre iesi 24-3? 
1B09 ... Field C arniarna in 23-09 
1910... Field C eiu eus cover cerit 22075 0 
1911] .. (Drought) spring-planted wheat, 0° Yield d bus. per 

“eld acre both areas 

1912 ... Field À T PARE does 20-09, = 
1913 ... No wheat grown. 


The unclectriticd yields have always been from 30 to 36 bushels per 
are—the average vields of the whole country—with the exception of 
1911. The power consumed is 500 to 750 watts for an area of 20 acres. 
I am sorry I cannot give the total hours run, as the log-book is at Mr. 
Bomford's; it averages six to eight hours per day during the growing 
period. The discharging wire is No. 24 silicium bronze, spaced 10 yds. 
apart. Tension equals } in. spark to earth, between 1 in. balls. 


The eurrent under the electrical treatment is raised to some ten 
thousand times its normal value. That is not large: it is only 
10 milliamperes per square kilometre. That is still a low figure, 
because the normal value of the current, as I said, is absurdly 
minute. It is a low figure in the matter of energy, even at 100,000 
volts—not more than 4 actual watts to the acre. The process does 
not consume much energy, for although the potential is high. the 
actual amount coming off the wires is small. A very moderate 
amount of power will cover a considerable acreage, say 20 acres, 
even with all the sources of loss ; a 2 H.P. oil engine is found sufficient 
or a farm. Another place where these experiments are going on is 

- Low's farm at Balmakewan, in Scotland, and they are also going 
on to some extent on the Continent. More experiments of this kind 
>te Very desirable, and that is one reason why I bring the subject 
before this audience. Experiments require repetition in a great 
many places because they are so slow, and it is necessary to have a 
large number of variations going on concurrently to gain experience, 

elieve that they would be conducted best not on a large scale, but 
9n à small scale in a greenhouse, but some collaboration with a 
E cmist or botanist, or both if possible, as well as with an electrician, 
ac Mired, It is an electrical problem to look after the Insulation, 

€ also to see that these high tensions are safe, With regard to Mr. 
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Newman senior's greenhouse at Bristol, he has it so arranged that by 
opening the door the wires automatically earth themselves, one being 
attached to the door; otherwise it would be dangerous to go in. 
There is a great deal more to be done in this direction, and I bring 
the whole subject forward as an agendum something that might be 
worked up. 

I want to siy one word more about a much larger scale work than 
this of agriculture. I say nothing about fume deposition at all this 
time; that is another matter, though it is closely allied to the subject. 
I say nothing about the electrification of fume and dust in factories, 
but I do want to say something more about the electrical aggregatiom 
of drops and a possible effect on weather. I have already said that 
it is uncertain as to which is cause and which is effect, but if the 
weather is influenced by natural electrification of the air, then that 
electrification ought to be taken in hand. If we want rain we should 
reverse the sign and send up negative electricity; if we want fine 
weather we should send up positive electricity. The difficulty is to 
get it high enough up and in sufficient quantity. It must be an 
expensive experiment ; but on the top of a mountain, with kites and 
balloons, and with proper engineering arrangements for permanently 
doing whatever is desired in the direction of getting up a sufficiently 
high tension and discharging an adequate quantity—adopting 
whatever means is best adapted to that end—something is bound to 
happen. A thunderstorm might be produced; at any rate, that 
would be an interesting thing to do. I see no reason why experi- 
ments should not be made on a sufficiently large scale to see what 
happens. 


MOTOR AND CONTROL EQUIPMENTS FOR ELECTRIC 
LOCOMOTIVES.* 


BY F. LYDALL. 
(Concluded from p. 845.) 


Summary.—The question of motor capacity in relation to certain out- 
side cheractersitics of the locomotive is touched upon, and the influence 
of the weight of the locomotive and the conditions of service upon the 
design of the control equipment is then considered by means of an ex- 
ample. Various systems of control are dealt with, and the author next 
discusses from a practical stand point the design of the resistance grids, 
contactors, reversers, circuit-breakers, apparatus for automatic working 
and induction regulators, 


It is evident that the irregularity of the effort exerted by the motor 
equipment of an electric locomotive is a disadvantage which under 
certain circumstances reduces the usefulness of the locomotive. The 
question may be raised as to whether this disad Vantage in the electric 
locomotive cannot be overcome by means which are commercially 
practicable. For continuous-current equipments variable voltage 
must be obtained by some form of Inotor-gencrator, the motor taking 
current from the power supply, and the generator delivering current 
at a suitable voltage to the driving motors, the voltage being varied 
as required by the excitation of the generator. This method is open 
to the great objection that the motor-generator is practically a sub- 
station installed in the locomotive, and is extremely bulky and 
expensive and costly to maintain. 

The case is quite different, however, with large locomotives 
equipped on the single-phase alternating-current system. Voltage 
variation can be very conveniently provided without using rotating 
machinery in the case of alternating current. Detinite steps of 
voltage can be obtained simply by providing taps on the secondary 
winding of the step-down transformer, and there are various well- 
at present in use whereby the maximum number 
of voltage steps is obtained with the minimum number of contactors. 
Another alternative is to use an induction regulator or variable trans- 
former in which the primary winding is mounted on a movable core 
arranged so that it can be turned round into any position relative 
to the fixed secondary winding. the mutual induetance, and therefore 
the ratio of transformation, being varied as gradually as desired from: 
Zero to a positive or negative maximum. This method has the great 
advantage of simplicity, as it entirely eliminates the contactors and 
the tappings on the low-tension side of the main transformer. It 
has, however also the serious disadvantage of introducing into the 
locomotive a bulky and heavy additional piece of apparatus which 
adversely atfects the efficiency and the power factor of the equipment. 
A third method, which is in reality a combination of the contactor 
system and the induction-regulator System, was worked out by the 
present writer about eight years ago, and has been ado pted on several 
of the single-phase locomotives equipped by Messrs. Siemens Schue- 
kert for the Prussian State Railways. 


: . ` ` ` : 
the Institution of Electrical Engineers. 
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' Referring once more to continuous-current locomotives, the 
importance of avoiding shocks also has its influence on the control 
equipment. During the starting period there are at least two occa- 
sions when shocks of greater or less severity are possible and are to be 
avoided, so far as may be, in the interest of the couplings between 
. waggons. The first occasion is when the current is first switched on 
to the driving motors. If all the couplings were taut it would not 
matter very much if the full starting effort of the motors were exerted 
immediately. But if, as is very frequently the case with goods and 
mineral trains, the couplings are slack, it is strongly advisable that 
the initial pull of the locomotive should be only sufficient to take up 
the slack in the couplings before the train is accelerated. In this 
connection it must be observed that trains may be made up with the 
full number of waggons or with very few, and in both cases care must 
be taken to avoid shock. "The control equipment must, therefore, 
be arranged so that the tractive effort on the tirst notch or step of the 
controller is relatively quite small. 1t should also be remembered 
that if the starting acceleration of the locomotive when working light 
is too great it may be difficult for the locomotive driver and his mate 
to keep their feet. For example, suppose a 64-ton locomotive is 
designed to exert an average tractive effort during the start of 
23.000 lb., the acceleration which this effort would produce with the 
locomotive alone would ke something over 3 miles per hour per 
second. It would be almost impossible for a man to stand up against 
this acceleration if it were applied suddenly. It would, therefore, 
be necessary to instal sufficient resistance in the locomotive to reduce 
the tractive effort on the first step to something like 5,000 lb., which 
would produce an initial acceleration of about 0-6 mile her hour per 
second. The other occasion on which a shock is to be avoided is 
during the transition in the grouping of the motors from series to 
parallel. "This can be effected by employing the well-known bridge 
system of control. in which the full torque is maintained by the 
driving motors right through the transition stage, subject, of course, 
to the fluctuations that occur to the same extent during the whole 
of the starting period. Provided only two motors or two groups of 
motors are used in a single equipment, the two being connected suc- 
cessively in series and in parallel, there is no difliculty at all in 
arranging the control equipment on the bridge system. It is other- 
wise, however, when there are four motors to be arranged in three 
groupings-—viz., series, series-parallel and parallel. It is a simple 
matter to arrange one of the transitions on the bridge method, but 
for the other it is hardly practicable, though theoretically quite 
possible, to pass through the transition without a momentary 
reduction of the tractive effort to quite a low value. 

Dealing now with the arrangement of the controlling resistances, 
it is to be observed that with the same number of steps the fluctua- 
tions of torque are much greater in the series than in the parallel 
grouping. To put it in another way, in order to keep the fiuctuations 
within given limits, as mentioned in the beginning of this Paper, it is 
necessary to provide more steps for cutting out resistance in the series 
grouping than in the parallel, This can be done most conveniently, 
and without involving the provision of any more contactors, by 
arranging the equipment on the bridge system. in which each motor 
or group of motors has its own set of resistances and contactors for 
cutting out these resistances in steps, and by cutting out one section 
of resistance from each of the two sets alternately while operating in 
series. and cutting out the same sections simultaneously when 
operating in parallel. The various points mentioned above include 
most of the considerations to which attention may be drawn in 
connection with what may be called the theoretical side of locomotive 
control. "Turning now to the practical side, there is not a great deal 
that can be said without entering upon many questions of detailed 
design which would be out of place in this Paper. The points that 
may be mentioned and discussed include the following: Main con- 
trolling resistances, contactors, reversers, circuit- breakers, apparatus 
for automatie working and induction regulators. 

The material most generally used for the main controlling resis- 
tances in continuous-current locomotives is cast iron. This can be 
either plain grev cast iron or an alloy which contains certain ingre- 
dients giving qualities of elasticity and high resistance. For small 
currents one of the allovs is generally employed, but for large cur- 
rents simple cast iron may be used, provided care is taken in selecting 
thoroughly sound castings. There is no difliculty in obtaining grids 
having a specific resistance of about 80 x 10-6 ohms per cubic centi- 
metre, and capable of carrying intermittently currents from 30 to 
400 amperes or higher still if necessary. The grids are usually left 
plain without any rust preventive. In some cases they are tinned 
or coated with aluminium paint; but such coating reduces con- 
siderably the radiating capability of the grids. The paint, moreover, 
seldom lasts very long, as it tends to flake off under the intluence of 

the heat and the vibration. Further, if the locomotive is kept in 
service, there is little tendency for the grids to rust, as any moisture 


which may settle on them very quickly dries off as soon as current 
passes. 

The determination of the resistance values in any particular case 
is not very difficult if the motor characteristics are known. On the 
other hand, it is extremely difficult to decide on the capacity of the 
resistances for a locomotive unless the conditions of service are very 
precisely stated. A locomotive can be most irregular in its work- 
ing. It may start from rest and reach half speed, the wheels mav 
then slip and the acceleration period may be indefinitely prolonged, 
or other circumstances may arise which will prove still more severe 
on the resistances. The only rule which will provide for perfect 
security against overheating is to make the resistances so large that 
continuous running on any step of the controller is possible without 
giving rise to excessive temperatures, There is no difficulty in meet- 
ing this condition in the case of a low-power locomotive, and the:e is 
everything in its favour. Ballast to a greater or less extent is almost 
always fitted in such locomotives to obtain sufticient adhesion, and 
no harm is done if some of this is in the form of resistance grids. 
For high-power locomotives it is practically impossible to attain to 
this ideal on account of the space required. Blocks of resistance 
eannot be piled up in several layers, otherwise the heated air from 
the lower blocks prevents the cooling of the upper layers. It is also 
important that easy access is provided to all the grid: so as to facili- 
tate inspection and maintenance. It is possible that a grid may 
very occasionally break and in so doing open the main circuit. It 
should be an easy matter to locate the breakage and replace the 
damaged grid. 1t is also advisable to blow off occasionally the dust 
and dirt that collect on the insulating surfaces of the supports, other- 
wise there will be a breakdown of insulation sooner or later. For 
such locomotives the only thing to be done is to examine each case 
separately and insert as much resistance as can be conveniently dis- 
posed in the space available. It may also be necessary to take into 
consideration the question of forced ventilation for the resistances. 
This is of course a complication, and the question whether it is justi- 
fied cannot be settled without a full knowledge of the circumstances. 
On the Continent liquid rheostats have been used in one or two cases, 
principally for three-phase locomotives. 


Turning now to the consideration of locomotive control-apparatus, 
it must be admitted that in many cases there is nothing to distin- 
guish the various items in the equipment from similar items in the 
control equipments of multiple-unit trains except size and quantity. 
The contactors are more numerous and are larger as is necessary to 
deal with the higher current. The circuit-breakers, fuses, &c., are 
designed on well-known lines, merely adapted to altered conditions. 
Various changes may. however, be noticed, particularly in the loco- 
motives built in the United States. For example, reversers are com- 
monly eliminated and replaced by the necessary number of contactors. 
In one way this is a simplification, as it is not usually thought neces- 
sary to interlock the reversing coatactors with the series, bridge. and 
parallel contactors as is generally the case with barrel-type reversen 5 
on the other hand, the number of contactors is considerably increased. 
Except on the score of expense, the modification has much to recom- 
mend it. Circuit-breakers for continuous-current locomotives do 
not call for any special remark except that on high-voltage systems 
the circuit-breaker must not only be substantial but should also be 
allowed plenty of room in which the are may spread. Where the 
high-voltage continuous-current supply is distributed by means of 
an overhead line, it is advisable that the arc formed on breaking @ 
heavy overload or a short-circuit should not be violently disrupted 
by means of a strong magnetic blow-out, otherwise there is a liability 
for surges to be set up in the overhead line. In order to provide for 
plenty of space in which the are may be gradually extinguished. the 
circuit-breaker may be fixed on the roof of the locomotive. 1f there 
is plenty of room in the body of the locomotive, the circuit-breaker 
may be housed in an insulated chimney with an opening through the 
roof covered by a hood. The latter plan, if it can be arranged. 15 
more convenient, as it obviates the necessity of getting on the roo 
to examine or clean up the switch contacts, On alternating-current 
locomotives, the circuit-breakers are usually oil switches similar to 
those used in generating stations, but adapted to fit into the loco- 
motive. 

In the past there has been very little automatic control apparatus 
in this country. Whatever its merits or demerits in connection with 
multiple unit trains, it scems to the author that for locomotives, 
especially gocds locomotives, there can be no question as to the 
benctits to be gained from taking the regulation of the tractive effort 
at starting out of the hands of the driver. The foregoing considera- 
tion of the starting conditions will make this evident. ft seems 
therefore, rather remarkable that practically nothing has been done 
in this direction either in the United States or on the Continent. 0 
far as the author is aware, the only cases where autom ifie control 15 
employed are on the three-phase locomotives for the Simplon tunn” 
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and the Italian railways. The author is strongly of the opinion that 
if the limit switches are adjustable, and if the control equipment can 
be changed over without difficulty or complication from automatic 
to hand control whenever circumstances require such a change, there 
js everything to be gained by relieving the driver of the necessity of 
watching the ammeter and setting him free to attend to the signals 
and to his other duties. Coming now to induction regulators for con- 
trolling single-phase railway motors, the main point to which atten- 
tion may be drawn is the necessity for very substantial construction. 
Except when the relative positions of the primary and secondary 
windings are such that the mutual induction is zero, there is a very 
considerable torque produced by the action of the magnetic field and 
the current in the secondary winding. Moreover this is neither a 
-continuous nor a uniform torque. On the contrary, as there is only 
& single-phase in the magnetic field, the force fluctuates at twice the 
frequency of the supply between zero and maximum values. It is 
olear, therefore, that a fairly powerful motor is needed to operate 
the regulator; and the reduction gearing between the motor and the 
regulator must be of a very substantial nature. Some trouble has 
been experienced with regulators of this type due to breakage of the 
gears which were designed before the effect of the powerful fluctuating 
torque was fully realised. Any sudden overload or short-circuit in 
the main motors is bound to set up a tremendous force in the induc- 
tion regulator, and the whole of this is transmitted to the teeth of 
the gear whecl. 

"The advantages and disadvantages of induction regulators as com- 
"pared with contactors has recently been considered very thoroughly 
von the Continent in the light of the experience acquired with the 
locomotives already in service for some time. The general tendency 
seems now to te setting towards the use of contactors exclusively 
for locomotives however large. This has been the practice all along 
in the United States and has much to recommend it. In case of a 
bad short-circuit, protection is afforded by the main circuit-breaker, 
the contactors being unaffected if the circuit-breaker is capable of 
dealing with the short-circuit immediately and effectively. In the 
case of an induction regulator equipment there is, in addition to the 
demand on the powers of the circuit-breaker, a very severe shock on 
the mechanical parts of the regulator. Apart from this argument 
the time element must also be taken into consideration. The action 
of a contactor may be regarded as practically instantaneous, and in 
case of momentary failure of the supply all the contactors will open, 
and the control system can easily be arranged in such a way that 
they will not close again except by notching up from the first position 
of the master controller. In this way protection is provided against 
sudden rushes of current. With the induction regulator, or indeed 
with any other control:ng mechanism operated by an auxiliary 
motor, such as for example the drum-type controller of the new 
Lotschberg single-phase locomotive, similar protection can be pro- 
vided, but the process is comparatively slow and cumbersome. On 
the other hand, the induction regulator undoubtedly possesses the 
advantage already mentioned of tine graduation in the regulation of 
the speed and tractive effort of the locomotive, which can only be 
obtained with contactors by multiplying the number of contactors 
and operating circuits and by enlarging the master controller. 

Opinions have been expressed in favour of replacing contactors as 
far as possible with motor-driven drum switches, on the score of the 
high cost of maintaining the contacts and operating parts of the con- 
tactors. The use of a drum controller for heavy locomotives is only 
made possible, however, by removing from the drum all possibility 
of arcing at the contacts and concentrating the arcs on one or more 
special switches operated by some means or other in synchronism 
with the rotation of the drum. It would appear, however, that if 
a given number of arcs have to be dealt with there is no great dis- 
advantage in spreading them over a number of special contacts 
designed for t'at purpose. These contacts are bound to require less 
frequent attention and renewing than a single switch which does the 
whole of the work. There is also the auxiliary motor to be considered 
as against the operating coils of the contactors. Most engineers will 
agree that the fewer auxiliary motors there are in a locomotive the 
better. So far as single-phase locomotives are concerned, the supply 
of current at a voltage suitable for small motors is quite a simple 
matter, as there is usually an auxiliary transformer which can be 
tapped as required. With continuous-current locomotives, however, 
especially when the supply voltage is higher than 600 volts, the 
auxiliary motors mus! be fed either from the main supply direct or 
from the dynamotor or motor-generator. In either case the voltage 
is probably ineonveniently high for small motors. On the other 

han- there is no great difficulty in insulating master controllers and 
contactor-operating coils for 600 or 750 volts, or in reducing the 
voltage on each coil by means of control rheostats. [t would be a 
mistake, however, to press forward too much in the direction of a 
rigid standardisation until the general requirements of electric loco- 


motives and their operating conditions are better known. By that 
time it is possible that outstanding differences of opinions in regard 
to various questions of locomotive control may have been settled, 
and standardisation may be taken in hand to the advantage of pur- 
chaser and manufacturer alike. 

The list given contains a certain amount of information about 
several locomotive motors built by various electrical firms or com- 
panies, which may perhaps be convenient for reference. 


DISCUSSION. 


Mr. Rocer T. Smit, in opening the discussion, s2id that in the author's 
admirable and exhaustive Paper, published in Vol. LI. of the ` Pro- 
ceedings,"* it was pointed out that in America electric locomotives 
started with hauling very heavy loads either through tunnels or into 
terminals with a very dense traffic, and that on the Continent they 
started with main line work chiefly on steep gradients and through tunnels, 
but with a very sparse traffic. He ventured to suggest that the reason 
for that was the relative price of coal in America and in Europe. In such 
cases other reasons than economy in working led to electrification. He 
wished to emphasise the words '** working cost " ; coal, of course, only 
effected working costs, but there might be many other economies avail- 
able from electrification. He ventured to suggest that the electric loco- 
motive would be used in Great Britain for some time to come, not from 
the point of view of its economies in working. but because of the fact that 
under certain circumstances it could do what the steam locomotive could 
not do. Such cases occurred in congested mineral and colliery districts, 
where the electric locomotive was actually made to do a maximum speed 


of 35 miles per hour, was much lighter for the same adhesive weight, had 


a less load per axle than the corresponding steam locomotive and could 
haul trains and loads up ruling gradients of 1 in 100 and even lin 50. He 
gathered from the first part of the-author’s Paper that it was easy enough 
to design a locomotive to deal with one class of traffic, but that the diffi- 
culties commenced when several classes of traffic had to be dealt with by 
the same locomotive at different speeds. "The author had sugyested a 
goods locomotive giving a pull of some 12 tons at 25 miles per hour, and 
he, Mr. Smith, would like to ask the author if he contemplated doing that 
with series continuous-current motors. The output would be some 
2,000 H.P. at that pull and speed, and if the adhesion permitted a maxi- 
mum pull of something like 30 tons at starting would be obtainable. À 
continuous-current series locomotive with that power would nearly 
always be run with the resistance in series, except when it had to pull its 
maximum load at almost the maximum speed of the locomotive. The 
author implied that the difference between tractive and draw-bar effort 
was in general equivalent to about 700 Ib. of draw-bar pull, but he ven- 
tured to suggest that that was really somewhere about one-half what it 
ought to be. The author had shown very clearly that economy in cost 
de pended on the highest permissible peripheral speed that could be given 
to the active material in the commutators, and that speed was limited by 
the maximum permissible speed that could be given to the pitch line of 
the gearing. Could he take it that about 45 metres per second was the 
maximum armature peripheral speed that was allowable, and that the 
maximum speed of the pitch line of the gearing was about 20 metres per 
second. The author had made out a case that for the higher speeds any 
clectric locomotive making use of gearing combined with couplings and 
connecting rods was a mistake, because it led to uneconomically low 
peripheral speeds of the motor armature, and that for high speeds gear- 
less motors with coupling rods, &c., must be used. That, however, 
seemed to be somewhat modified by the experience quoted in the second 
supplementary Paper, and he would like to ask the author if his general 
conclusion now was that perhaps on the whole it was better to use gearing 
combined with coupling rods. "Turning to the Paper on Motor and 
Contro] Equipments for Electric Locomotives, the author had shown 
very clearly the effect of adhesion in determining the control equipment 
for either continuous-current or alternating-current commutator motor 
locomotives. He had also pointed out how the lower limit of current 
during the notching period, when the locomotive and train was being 
accelerated, really determined the maximum weight of the train. That 
was most important, and he had never seen it so clearly stated before. 
The performance, acceleration and speed curves should be studied by all 
engaged in the problem, and in that connection one could not help being 
struck by some of the advantages possessed by the alternating-current 
commutator motor for that class of work as compared with the con: 
tinuous-current motor. The speed curve not only showed how the 
acceleration was obtained with single-phase with one-third of the notches 
required for a continuous-current motor of about the same power, but 
with continuous current it was very clearly shown that if the train load 
was too near the maximum theoretical load that the locomotive could 
draw it might happen that the current on one notch did not fall sufħ- 
ciently to enable one to get on to the next notch, i.e., the next notch 
would make the tractive effort so great that it would slip the wheels, and 
under those circumstances it might be necessary to stop and accelerate 
all over again, With the alternating current motor every notch was & 
running notch, and the driver could continue running on one notch 
without any waste of energy until conditions changed and he could get 
on to the next notch. The author's inductive regulator arrangement for 
raising the voltage gradually between one transformer tapping and the 
next was ideal in theory, aud he would like to ask him if in practice the 
only trouble was that referred to of the extraordinary fluctuations 1n 
torque * As far as the design of electric locomotives had already gone, 
OPE yc NUMAE 
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unless the Ward-Leonard or some equivalent system of control was used 
with continuous-current locomotives it seemed to him that it would be 
very diflicut for the continuous-current locomotive to compete with the 
alternnting-current commutator motor, and if the author could say 
anything about the experience in that respect on Continental locomotives 
he would be glad. Another point brought out by the author was the 


advantage during the accelerating period of eutomatie control. [t was 
rather curious how little that had been used in this country. On the 


North-Eastern Railway, however, they had nothing else; the driver 
simply pulled his controller right round and the controller notched up 
automatically. 

Mr. F. W. Carter said that the Paper suffered from the serious diffi- 
culty that it was not critical enough, and that where it was critical it was 
too partial. They were now in the early stayes of the art of electric loco- 
motive design, and it was inevitable that there should be quite a number 
of unsatisfactory types and forms developed which would not be heard 
of in a few years’ time. He thought, therefore, that the author might 
have pointed out the defects of the various forms. Referring to the 1-D-1 
locomotive, he believed that that was the tvpe of locomotive used on the 
Baden State Railways. A reproduction of that same locomotive was 
given in Mr. S. Eaton's Paper on the Electric Locomotive before the 
American Institute in July, 1910, and there it was held up as an example 

-of the way things should not be done, the objection made being that the 
weight was all at the end. The author said of that locomotive that 10 
were orcered, but the one shown in the figure was built first in order that 
the design might be thoroughly tested before the others were put in hand, 
that the tests were carried out with very good results, and that the other 
nine were now being built to a slightly modified design. He had been 
long enough in the manufacturing line to know what statements of that 
kind meant, and he was therefore not surprised to find that the slightly 
modified design was a different locomotive altogether. He thought there 
was a defect there that the author might have pointed out. Mr. Carter 
read several extracts from en erticle by Mr. Haslam in the October issue 
-of the ` Electric Journal." which gave a Westinghouse view of the troubles 
that had been experienced with the various types of electric locomotives 
dealt with by the author. Personally, he thought that the side rods 
were the cause of a great deal of trouble. For one thing very fine adjust- 
ment was required, without which the idea was absolutely hopeless. 

Mr. J. BOWDEN said that the Paper was both an electric and a steam 
locomotive man's Paper. The author was up against what all steam 
locomotive men in this country and elsewhere had met with, viz., the 
limitations of gauge, and he supposed that in a few years to come electric 
locomotive men would feel the loss there was when Brunel failed to carry 
through his broad gauge as a standard. Apart from electrical there 
were also many serious and important mechanical points to be considered 
in connection with the matter, and, after all, the heaviest expense that 
rolling stock had to meet was maintenance and repair, which was largely 
influenced by the suitability of the mechanical design for the work. 
Regarding the question of reversing by contactors, he thought that all 
who had had experience of the reversers employed in this country would 
bear him out when he said that they were not altogether successful, 
Some of the later equipments of the Lancashire and Yorkshire Railway 
were, he understood, fitted with a contactor reverser, and this appealed 
to him as being a much more satisfactory arrangement, There might 
be the objection referred to by the author of having such a large number 
of contactors, but there was not much in that. He would like to ask the 
author whether the motor-generator control had been applied in any 
practical way to direct-current locomotives. 

Mr. J. B. Sparks said that he had been requested by Mr. T. Stevens 
(who, unfortunately, was unable to be present) to show nine slides of 
electric locomotives actually in operation in various parts of the United 
States, including those at present in use on the Butte Anaconda Railway. 
He wished to add that it was mentioned in the Paper that with single- 
phase motors it was not possible to have a motor voltage of more than 
about 300. He presumed that that was due to the necessity of keeping 
down the volts per turn so as to reduce the current in the short-circuiting 
turns. With the 1.800 H.P. motor of the Siemens-Schuckertwerke 1-C-1 
locomotive the amperes at the one-hour rating were 6.000, corresponding 
to a power fector of 0-83. If the corresponding direct-current motor was 
taken with 1.200 volts across the commutator the current would only be 
one-fifth of that amount, or about 1,250 amperes, so that although in the 
direct-current motor it might be necessary to have a larger number of 
‘Contactors, the fact that only one-fifth of the current had to be handled 
might make the direct-current control both cheaper and take less space. 
If a 2.400 volt motor was taken the current would only be one-tenth of 
the corresponding current required for a sinvle- phase motor. That prob. 
ably was one of the reasons why single-phase locomotives were much 
more expensive than direct-current. locomotives. £90 per ton had been 
mentioned as a reasonable figure which would enable electric locomotives 
to compete with steam. He believed that the cost of direct-current 
locomotives was not much more than between £60 and £70 per ton, and 
In that connection he would give them the figure of the New York Central 
Railway. where the average of 47 locomotives came out just over £7,000, 
which was g little more than £60 per ton. There were not many figures 
published regarding single-phase locomotives, but the price of the 800 H.P. 
locomotive referred to by the author was approximately £6,000, and its 
total weight 53 tons. That was roughly £112 per ton, or almost double 
the price of the direct-current locomotive. The price per horse-power 
was £5 to £6 in the case of the direct-current locomotive, and £7 to £10 in 
the case of the single-phase locomotive. These figures were, however, 
Open to criticism, and were the only figures he had been able to obtain, 

Dr. S. P. Saati agreed with Mr. Carter that the author’s criticism was 


not of much assistance, and was far too favourable for the various things 
treated. The author had compared a 2,000 H.P. and a 800 H.P. locomo- 
tive, but the comparison was not a fair one. He had looked up the 
2.000 H.P. motor, and rather thought that this output was the short period 
rating and not the one-hour rating at all, besides which he believed that 
it was really a 1,200 n.r. motor, which made rather a serious difference. 
He had pointed out in a Paper read before the Institution of Civil Engi- 
neers that that particular motor was about the most unfavourable type 
at the respective weight and speed that one could have for single-pha:c 
working, and if the comparison hed been made with an ordinary series 
motor it would have been much more favourable. He had also worked 
out the speeds from the table given at the end of the Paper, and found 
that the continuous-current motor was run at 200 revs. per min., and th: 
other at 168 revs. per min., which was also not a fair comparison. He 
thought that a fair comparison would show that the high-tension con- 
tinuous-current motor was roughly about the same weight as the single- 
phase commutator motor. 

Mr. F. Ly ALL replied briefly to a few of the points raised. Mr. Roger 
Smith had stated that a continuous-current series locomotive having a 
pull of 12 tons at 25 miles per hour would almost always be run with a 
series resistance, i.e., at less speeds than 25 miles per hour. That hardly 
represented the case. With motors in series one would certainly get 
speeds down to about 10 miles per hour, or even possibly much lower. 
With regard to the difference between tractive effort and draw-bar pull. 
he would look into that question cgain. As to maximum peripheral 
speed, he was not a motor designer and could, therefore, not state any- 
thing very definite, but he believed that the speed mentioned by Mr. 
Smith was permissible under certain conditions. Gearing was a matter 
for general consideration. Mr. Carter complained that the Paper was 
not sufficiently critical. It was difficult to take hold of a large number 
of locomotives and lay down definite statements that such and such a 
tvpe was right or wrong. Information to enable one to make well. 
founded criticism was extremely difficult to obtain. Mr. Carter had 
referred to the ]-C-1 ex perimental locomotive for the Weisenthal Railway 
as an awful example, but he would point out that it was still running and 
there was no thought of altering it. The same speaker had read various 
extracts giving the reasons why side-rod locomotives went wrong and had 
given them the benefit of mathematical calculations, and seemed rather 
under the impression that such calculations had been overlooked by 
designers. Such things, however, appealed to Continental engineers and 
had, in fact, been very thoroughly done by them. In reply to Mr. 
Bowden, field control on direct-current was certainly quite possible, and 
unde: certain conditions it was strongly to be recommended. As to 
whether motor-generator control had been applied in any practical way 
to direct-current locomotives, he could only say that so far as he was 
aware it had not. The question of the cost of electric locomotives was 
really a subject in itself and was a problem that was continually altering. 
He could only say that, taking the whole range of electric locomotives, 
the cost might vary anywhere between £35 per ton up to £120 per ton. 


THE ELECTRICAL EQUIPMENT OF THE R.M.8. 
* BRITANNIC." 


The 50.000-ton liner “ Britannic," launched for the White 
Star Line at Messrs. Harland & Wolff's Belfast shipyard on 
Thursday last, has other interests for electrical engineers than 
mere point of size. The boat is not only the largest vet built 
under the British flag, but she promises to possess the most 
complete electrical equipment of any ship afloat. She should 
form one of the finest advertisements for electricity as applied 
to domestic comforts afloat that has vet been forthcoming 
from an independent source. Electrical energy is being used 
on the " Britannic " for nearly every operation hitherto per- 
formed by steam or by hydraulic means. It is also being used 
for refinements which, previous to the development of elec- 
trical devices, had no place in maritime equipment. 

The generating plant upon the " Britannic " will have a 
capacity of 1.660 kw. The energy thus produced will supply 
11,000 lamps, 605 electric heaters and 188 motors, apart from 
small fans and the innumerable novel appliances referred to 
above. The " Britannic's ^ power station will occupy two 
water-tight compartments immediately aft of the turbine 
engine room. There will be four engines and dvnamos. each 
dvnamo having a capacity of 400 kw., and supplying current at 
400 volts. The engines are to be of the vertical three-crank com- 
pound type, with forced lubrication, and totally enclosed, each 
indicating 580 H.P. at 325 revs. per min. The high-pressure 
evlinders will be 18 in. in diameter, and the two low-pressure 
cvlinders, each 20 in. diameter, with a stroke of 13in. The 
dvnamos will be compound wound continuous current of the 
10-pole tvpe, and direct coupled to their respective engines. 
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Two of the sets will measure 45 ft. long by 21 ft. high, and two 
39 ft. by 21 ft. As at present planned, one dynamo will pro- 
vide the lighting of the ship, two will meet the demands for 
power and heating, whilst the fourth will be held ready for 
emergencies. The steam supply, which will be at a pressure 
of 150 Ib., will be so arranged that the dynamos will be inde- 
pendent of any one boiler or any group of boilers. As the 
‘ Britannic " will have 29 boilers with 159 furnaces arranged 
in six isolated compartments, it will be seen that a considerable 
inter-connecting of steam pipes will be necessary to provide 
absolute continuity of supply. The exhaust steam from the 
engines will be arranged so as to be taken either into a surface 
heater, which will be the condition at sea, or into an auxiliary 
condenser when in port, or into the main condenders or the 
atmosphere. 

The four main generating sets are to be supplemented by two 
30 kw. engines and dynamos situated 20 rt. above the water 
line on a gallery in the turbine engine-room casing. They will 
be of the same general tvpe as the main set, but will be of the 
two crank compound type, each engine having cvlinders 9 in. 
and 12 in. by 5 in. stroke. They will run at 380 revs. per min. 
These auxiliary sets will draw their steam from any one of three 
boiler rooms and will be used to supplv current for such lights 
as may be required in the event of emergency. Working in 
conjunction with these sets will be a battery with a capacity 
of 3,500 ampere-hours, situated on promenade " A" deck 
forward of the first class smoking room starboard at a a height 
of about 48 ft. above load water line. Connected to this 
circuit will be about 500 incandescent lamps scattered through- 
out all passenger, crew, and machinery compartments, at the 
end of passages and near stairways, as well as on the boat deck, 
to enable anyone to find the way from one part of the ship to 
another, in case anything happens to the many lights. The 
following will also be connected to the emergency circuit by 
change-over switches. Five arc lamps, seven cargo and gang- 
way lanterns, wireless apparatus, boat davit motors, mast, 
side and stern lights, and all the lights on the bridge. including 
those for the navigating and chart rooms, wheel house, tele- 
graphs, compasses, and Morse signalling lanterns. 

The main switchgear, which will be placed on a platform in 
the forward main dvnamo room, will consist of four control 
pillars, containing the main dynamo switches (which will be 
inter-locked to ensure correct sequence of operation), and the 
automatic cut-outs, and on the top of these will be mounted the 
ammeters. The voltmeters will be mounted on a separate 
stand, and the wattmeters for registering the correct current 
generally mounted on the feeder switehboard. On the same 
platform will be the feeder switchboard, consisting of 25 slate 
panels, on which will be mounted the intruments for the main 
dynamos and the fuses, automatic cut-outs and ammeters for 
each circuit, of which there wìll be 45, 12 being for lighting and 
33 for power. All circuits are to be of 600-ampere capacity, 
except one of 2,000 amperes. Current. will be conveyed from 
the main dynamo to the switchgear by heavy rubber insulated 
stranded copper cables, each 1:5sq. in. sectional area, pro- 
tected by braiding and supported in porcelain clips. 

The methods of distribution for the cables and branch cir- 
cuits will be as follows : From the feeder switchboard 43 cables, 
ranging in area from 91/14 to 91/13 will be run in insulated clips 
across the top of the dynamo room and up two steel water-tight 
trunks, port and starboard. Where they pass out to the 
various decks they will be carried through water-tight glands. 
Distribution of current will be effected on the single-wire 
system, but all circuits forward of the cable trunks in question 
will have their return wires carried back to that point, and will 
be bonded to uninsulated heavy copper cables which connect 
direct to the dynamos. By this means, it is hoped, stray 
currents will be eliminated. The power and heating supply 
will be independent of the lighting supply, there being separate 
power and light bus bars on the switchboard, which can be 
kept separate or paralleled as required. The circuit cables will 
radiate from the main fuse boards at convenient places 
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distribution, fuse and switch boxes. From the latter current 
will be taken by wiring to the groups of lights, motors, heaters. 
&c. The main cables and branch wires will be of tinned 
copper, covered with rubber and heavily braided, except in the 
machinery spaces, where they will be lead sheathed, armoured 
and externally braided. In the boiler rooms the cables are to 
be enclosed in steel pipes, whilst the cables passing through 
water-tight bulkheads will be encased in steel tubes filled with 
bitumen to ensure water-tightness. Pilot lights will be placed 
in the circuits operating the ventilating fans, to show not only 
whether the fans are running, but the speed at which they are 
running. The 11,000 incandescent lights ranging from 8 c.p. 
to 16 c.p., will be mostly of the metal filament variety ; carbon 
lamps, however, will be used in the machinery spaces and for 
portable fittings. 

The 605 clectric heaters which form a novel feature in the 
equipment of the ` Britannic " will be distributed throughout 
the first-class state rooms. They will be each under the con- 
trol of the passenger, and work independently of the general 
system for warming the vessel. In the entrances to the pubhe 
compartments are to be radiators varying from capacity frem 
3,500 watts to 6,000 watts. Electric baths will figure amongst 
the light and medical baths ; the tongs in the state rooms and 
in the ladies’ hairdressing rooms will be heated by electricity 
and clothes will be pressed with the assistance of the same 
agency. The number of electric fans emploved will be legion. 
They will form a most important part in a thoroughly up-to- 
date method of ventilation. Some 75of the fans, either of the 
suction or supply tvpe, will be engaged in drawing away the 
foul air at the highest points on the ship and in supplying fresh 
air to the ventilating mains. These mains will distribute warm 
or cold air as the case may be through some 1.500 louvres. 
The necessary heat in these cases will be supplied by steam 
coils. 

Electric power, however, is to be freely used for other pur- 
poses. There are to be six electric cranes, for instance. cach 
capable of lifting 50 cwt. of cargo 150 ft. per minute, and three 
derricks with electrically-driven winches, each having a capa- 
city of 3 tons. One of these derricks will be specially used for 
the shipping and unshipping of motor cars. The new patent 
davits, capable of launching on one side of the ship 48 of the 
largest lifeboats yet made, will also be operated by electric 
motors. The gear for raising and manwuvring parts of the 
propelling machinery will be electrically operated, also the 
powerful pumps which form part of the most up-to-date :ani- 
tary system yet installed upon an Atlantic liner. Twelve huge 
fans in the boiler rooms wil] be driven by motors, and their 
work will be indicated bv pilot lamps. 

Another constant outlet for electrical energy will be pro- 
vided by the Marconi wireless equipment. For this purpose a 
5 kw. motor-generator will be required. An effective range of 
2.000 miles is promised, so that the “ Britannic ” will always be 
in direct communication with England or America. The 
aerials will be 205 ft. above water line, and the usual two com- 
plete sets of apparatus will be supplemented by an independent 
storage battery and coil. Pneumatic conveyors between the 
Marconi room, the inquiry office and the purser's room will also 
be electrically controlled. The elevators for public and staff 
use will be electrically operated, as also a special hoist for deal- 
ing with the mails. 

Loud-speaking telephones, operated from the ship's lighting 
circuit through a motor-generator, or alternatively fom & 
stand-by battery, figure prominently amongst the " Brit 
annics" equipment. These connect the bridge wheelhouse 
with the forecastle, the after docking room, the engine room 
and the wireless room; they also link the chief engineer's cabin 
with the engine room, the engine room with each of the stoke- 
holds, the main switchboard with the emergency switeh- 
board. A separate telephone system will be provided. for 
intercommunication between a number of the chief official 
and service rooms through a 50-line switchboard, 

To enter into every electrical detail would require an un- 


throughout the ship, and will be enclosed in wood casing | reasonable amount of time and space. Even the whistles d 
along the main passages of the different decks, and feed in turn ! electrically operated. The water-tight doors will be release 
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from the bridge by electrical gear, the boiler-room telegraphs, 
stoking indicators, steering check and sounding machine all 
rely for their x working upon an electric current, whilst the sub- 
marine signalling apparatus will call for electrical aid in trans- 
mitting its signals from the inside of the ship's hull to the 
navigating-room. Fire alarm pushes are to be distributed 
throughout the vessel, with alarm bell and indicator in the chart 
room, whilst intercommunication between passengers and 
staff will be maintained by 1,700 bell pushes and 29 indicator 
boards. Finally, the essential electrical character of the 
* Britannic's " equipment. will be carried into the structure 
itself bv the emplovment of electrically welded brine grids in 
the eold storage for provisions and cargo. 


ARMATURE CIRCULATING CURRENTS IN LAP-WOUND 
MULTIPOLARS. 


BY €. C. HAWKINS, M.A. 


Summary.—Dr. Lulofs has shown how in a four- pole. machine. with 
lap-wound armature, circulating currents partially compensate for un- 
‘equal pole-strengths. His further conclusion that the same action is not 
present with six or cight-poles is here brought in question, and it is shown 
that the same principle holds in all multipolar machines with lap-wound 
armatures, 


When a lap-wound drum armature is displaced eccentrically 
within the bore of a four-pole magnet svstem. the reaction from 
internal currents circulating at no load within the armature 
(or under load from unequal distribution of the actual armature 
currents In the different branches of the winding) tends to 
compensate for the inequalities in the pole-strengths by which 
the circulating currents have themselves been originated. Tt 
is here and throughout the present article assumed that the 
armatures considered are not fitted with equalising rings, since 
the purpose of these is as far as possible to prevent the passage 
of cireulating currents through the brushes, yet it is only when 
they do so pass that they develop to its full the above- mentioned 
property of automatic compensation. The credit of having 
shown the exact mechanism, magnetic and electric. by which 
this desirable effect is produced in the four-pole machine, be- 
longs, as far as the writer is aware, to Dr. W. Lulofs.* It 
might naturally be expected on general grounds that the same 
would also hold good with higher numbers of poles, but the 
extens'on of the principle to the six and eight-pole machines, 
and indeed to all except the four-pole case. has been expressly 
denied by Dr. Lulofs in the above quoted articles in THE ELEC- 
TRICIAN. The object of the present article ts therefore to re- 
examine the case of machines with more than four poles, with a 
view to show that the same law applies to all lap-wourd multi- 
polars. In the first place the four-pole case will be re-capitu- 
lated in a form which, it 15 thought, will show more clearly its 
essential analogv to other cases. 

1. The superposed fluxes representing the effect of, say, 
vertical displacement in line with a pole in a four-pole field are 
indicated in Fig. la. It may be explained that it is. here a 
matter of indifference whether the magnetic lines (shown open- 
ended) are closed through the horizontal poles ard atr-gaps or 
whether they are joined up to form a two-pole field. In the 
former case the direction of the lines in the two halves of a 
horizontal pole or air-gap being opposed, the net E.M.F. due to 
the horizontal poles is zero, or. physically speaking, the in- 
creased and reduced fluxes will in nature distribute themselves 
almost uniformly over the horizontal poles and air-gaps. and 
If these fluxes are for the present purpose regarded as greater 
or less than the normal bv the same amount, there is no super- 
posed flux to be considered therein. From the E. M.F.s shown 
in Fig. 1b there arise what may be caled primary circulating 
currents, T,, passing through each half of the armature winding 
and uniting to How through the top and bottom brushes and 
the leod connecting them. If r-=the resistance of one of the 
four branches of the armature winding. r,—the resistance of 

* Journal I.E. E. Vol. NLIHIT. p. 166, and Tre EtEcrRICIAN, Vol. LNN., 
P 3 2. Nov. 29. 1912. 


one brush set, and R, the resistance of the connecting lead, 


and e, be the extra E. M.F. induced in one branch of the wind- 
ing under two poles, 
2n €1 


I, = -— : 
1 Irt+4r,+2 OR, r+2r,+R. 


From the way in which the primary currents are distributed 
(Fig. 1c) the magnetic effects of the side conductors cancel out, 
and the net magnetic effect is that due to the ampere-turns 
that are left as shown in Fig. ld. By comparison with the 
direction of the currents in the exciting wires on the poles, which 
are also shown in Fig. ld, it will be seen that on the actual 
magnetic circuits of the machine (shown dotted) the general 
result is a strengthening or " forward " effect (FF) increasing 
the normal fluxes on the one side of the vertical diameter (the 
left de with the assumed polarities and direction of rotation), 
and a weakening or " back” effect (BB). reducing the fluxes 
on the other side of the vertical diameter. The line of the 
magnetic effect of the primary currents is thus disptaced 90 deg. 
from the line of the eccentricity. 

The magnetic result of the primary currents is therefore 
precisely the same as tf the armature were displaced horizon- 


(d) 


Fie. 1L—THE Primary EFFECT IN A FOUR-POLE MACHINE. 


(a) The superposed flux representine effect of eccentricity. 
(5) The system of primary E.M.F.'s and currents due thereto. 
(c) The primary ampere conductors. 

(d) The magnetising ampere-turns due thereto. 


tally (in our case to the left), and all the same phenomena of 
Figs. la-c are repeated with secondary E.M.F.’s and secondary 
currents, e, and L, displaced through 90 deg. Since S. 
poles are now strengthened and weakened, the new superposed 
fluxes would be represented by the fluxes of Fig. la displaced 
forwards 90 deg., the poles remaining stationary. In conse- 
quence the new secondary E.M.F.^s ‘and currents are repre- 
sented by Figs. 1b and c similarly displaced 90 deg. forwards. 


By analogy 


where e, is the E.M.F. due to the magnetising ampere-turns of 
Fis. Id. The magnetic effect of the secondary currents on the 
actual magnetic circuits of the machine will be represented bv 
Fis. bed woth the armature rotated forwards through 90 deg. 
It ts thus displaced 180 deg. in re'ation to the fluxes of Fig. la, 
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and is in direct opposition to them. The secondary currents 
therefore oppose the cause from which they originally arose, 
and partially counterbalance the effect of the eccentricity. 

Instead of considering the effect of the primary and secon- 
dary currents on the actual magnetic circuits of the machine, it 
would be equally legitimate in the present case to credit each 
system with a two-pole field or a set of lines similar to that of 
Fig. la, but the former method of treatment is adopted, since 
it will be found to give the key to the cases of machines with 
more than four poles. 

The combination of the two sets of currents, i.e., of Fig. 15, 
with the same displaced forwards 90 deg. and with I, substi- 
tuted for I,, yields the result shown in Fig. 2a and b, with 
a resultant magnetic effect shown in Fig. 2c. If, therefore, e, and 
I, be the primary E.M.F. and current due not simply to the 
superposed flux representing the eccentricity considered by 
itself, but due to this flux as cut down by the ampere-turns due to 


(€) 
Fic. 2,—TuHE COMBINED PRIMARY AND SECONDARY EFFECTS IN A 
ET 


SERRE BI) Four-roce Macurse. 


(a) The comtined primary and secondary currents. 
(b) The final distribution of armature ampere-conductcrs. 
(c) The final magnetic effect from the armature. 


I,, and e, and I, be the secondary E.M.F. and current due to 
the current I, as above defined, Fig. 2c represents the actua! 
result in the four-pole machine. The *'forward " ampere- 
turns, F, partially neutralising the effect of eccentricity are 
proportional in the left-hand upper quadrant to the sum I,+], ; 
on the right-hand upper quadrant the forward ampere-turns, 
F’, are less powerful, being proportional to the difference I, — I,. 
Similarly, the back ampere-turns, also neutralising the effect of 
eccentricity in the two lower quadrants, are B proportional 
to I,+I,, and B’ proportional to I;,—T,. A very small current 
I, will suffice to excite a small E.M.F. which owing to the low 
resistance of the circuit upon which it acts will give a compara- 
tively large secondary current; further, owing to the ineffec- 
tive way in which the secondary ampere-turns are linked with 
the original magnetic circuits, a comparatively large secondary 
current will be required to produce much effect in the way of 
cutting down the flux due to eccentricity. Consequently the 
current I, much exceeds I,. and this conclusion as shown by 
Dr. Lulofs is borne out experimertally. If I, were negligible, 
not only would the effect of eccentricity be partially balanced, 
but also the fluxes in the two upper quadrants would be iden- 


tical among themselves, and, similarly,the fluxes of the two lower 
quadrants. In the actual machine, however, the effect is 
always as if the eccentricity were not only reduced in amount 
but were not precisely vertical, being more or less inclined to- 
the vertical, as if compounded of a vertical and a horizontal’ 
displacement. 

If the original displacement were along an interpolar line, it 
may be regarded as the result of a horizontal and a vertical dis- 
placement. In this case the currents I, and I, would retain 
the same relative magnitude for each component displacement, 
but the total currents through the horizontal and vertical brush 
sets would then become equal. 

2. Turning to the six-pole machine with similar downward. 
displacement of the armature in direct line with a pole, let e, 
be the E.M.F. induced by the superposed flux of eccentricity 
in each of the two upper branches of the armature winding, as 
shown in Fig. 3b. The system of pr mary currents dve thereto 
is that of Fig. 2b ard c, where 

I 2e ey 
IT 3p 6r, FUR, ri3naR; 
R, is as before the resistance of the connecting lead between: 
two adjacent sets of brushes of the same sign, and the connect- 


Fic. 3.—Tre Primary EFFET iN A SIX-POLE MACHINE. 


ing rings are assumed to be complete circles* round the com- 
mutator. One-third of each connecting ring (shown dotted 
in Fig. 36) carries no primary current. since the brushes con- 
nected by these thirds are at the same potentials. The deriva- 
tion of the formula is obvious when it is seen that the system 
Is symmetrical on either side of the vertical diameter, and that 
the current I, passes in series through two branches of the 
armature winding, two brush connecting leads, two brush sets 
and the halves of two brush sets. 
From such a distribution of circulating primary currents 1t 
is useless to look for the creation of a two-pole field, and indeed 
a two-pole field will not have the counterbalancing effect of 
which we arein search. Yet upon the actual magnetic circuits 
of the machine they do have an effect. The ampere-conductors 
as acting on these circuits reduce themselves to the single layer 
of Fig. 3d, since any two wires carrying current in opposite 
directions and symmetrically situated on either side of an inter- 
polar dotted line so far as that circuit is concerned, annul one 
another. By comparison with the exciting wires on the poles 
ct eu bu cm Md EMI 


* If they only extend over 240 deg., the ex pressions for the primary 
end secondary currents become slightly more complicated. 


Take 
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it is seen that the ampere-wires which are left have a forward 
(F) effect and a back effect (B) on the two upper and two lower 
circuits, and twice as strong a forward (2F) and back (2B) 
effect on the horizontal circuits. It is quite true that the effec- 
tive armature ampere-wires threaded by the normal flux vary 
as we move from the centre to the edge of a pole or to the inter- 
polar line, and all are not equally effective. But exactly the 
same holds of the four-pole machine as shown by Fig. 1d. It 
is there quite possible to arrive at correct results by pictur- 
ing a two pole field as arising from the primary current-turns, but 
the physical fact remains that the resultant flux is distributed 
in four quadrants, and the more legitimate method is that 
adopted above by which each original magnetic circuit is con- 
sidered as acted upon by a number of ampere-turns exceeding 
or less than the normal number. This is a different thing from 
considering the cross circuits athwart the poles in which, as Dr. 
Lulofs says, the armature reaction has no direct effect on the 
inequalities, but only an indirect influence through alteration 
of the degree of saturation. 

The total effect from Fig. 3d is then to increase the fluxes 
on the left side of the vertical diameter and to reduce the fluxes 


(d) 


Fia. 4.— Tt E SECONDARY EFFECT IN A SIX-POLE MACHINE. 


on the right-hand side, i.e., to alter the pole-strengths on a line 
at right angles to the line of the eccentricity as in the four- 
pole case. And this is in fact the universal law in the lap- 
wound multipolar as regards the first effect from the primary 
circulating currents. As before, this effect would be repro- 
duced by imagining the armature to be displaced horizontally 
to the left, giving rise to the superposed fluxes of Fig. 4a. The 
only difference is that the displacement would now have to be 
made not in the direct line of a pole, but along an interpolar 
line between two poles. Consequently the distribution of the 
new superposed fluxes does not exactly reproduce that shown 
in Fig. 3a, but requires a new diagram as given in Fig. 4a. This 
difference in the pictures of the two superposed fluxes is a 
characteristic of the machine with an uneven number of pairs 
of poles. 

The system of secondary E.M.F.’s and currents is shown in 
Fig. 4b and c. The E.M.F. and the current in the circuits on 
the horizontal diameter must be double that of the other 
branches of the winding, as indicated by the double crosses and 
double rings with central dot. The secondary current is 

€2 


tas ana Rs 


The current 3I, crosses twice from one side of the armature 
to the other, 2I, by a direct connecting lead and I, via two 
connecting leads, touching at a brush but not re-entering the 
armature winding, since the potentials of the points in contact 
are the same. 

The magnetic effect of the secondary current-turns when 
grouped on the orginal magnetic circuits leave as their effective 
residue the groups shown in Fig. 4d, from which by comparison 
with the excitirg wires on the poles, it will be seen that there is 
a forward effect (F’) on the two upper circuits and a back (B) 
effect on the two lower, both tending to compensate for the 
originating inequalities in the pole-strengths. The fluxes due 
to Fig. 4d would again reproduce Fig. 3a, but in exact opposi- 
tion. 

If the original displacement had been along an interpolar 
line the primary circulating currents would have been given bv 
Figs. 4b-d, and the secondary by Figs. 3b-d. The E.M.F.’s of 
Fig. 4b and c are exactly similar to Fig. 13in Dr. Lulofs’ article* 
(save for the displacement being to the right instead of to the 
left so that the directions are reversed), and this case is chosea 
by him for consideration in the first place in connection with 
a six-pole machine. But the currents due to these E.M.F.'s are 
not worked out as has been done in Fig. 46 and c, and the case 
is summarily dismissed with the comment that “ Fig. 13 shows 
quite clearly that the currents which will be caused by these 
E.M.F.’s will be opposite in direction, and therefore the fields 
will wipe out each other so that no real out-of-balance effect 


can exist.” 


(b) 


Fia. 5.—THe COMBINED PRIMARY AND SECONDARY EFFECTS IN A 
SIX-POLE MACHINE. 


The initial effect of the system of primary currents in the 
six-pole case of Fig. 3a is treated by Dr. Lulofs on the basis of 
two component fields due to the eccentricity, but while Fig. 14 
of his article correctly gives the direction of the currents due to 
one of these fields, their values are not worked out. He then 
proceeds to state that though the currents given by the two 
equal current pictures displaced 180 deg. from one another do 
not wipe out each other, vet they give equal fields in opposition 
to one another. This is, however, only true of them regarded 
as a two-pole system. When the actual values of the currents 
are worked out, and the two current pictures are combined, 
they leave the primary current system of Fig. 3c. The only 
remaining question is therefore whether or no there is from 
Fig. 3c the actual effect indicated in Figs. 3d and Fig. 4a. 

The combination of the primary and secondary svstems in 
the present case, ie., of Fig. 3e and Fig. 4e yields Fig. 5a. 
Their net effect on the original magnetic circuits may be ob- 
tained by adding Fig. 4d to Fig. 3d, but it is equally and as 
easily obtained from Fig. 5a, by cancelling out pairs of wires 
which carry the same current in opposite directions and are 
symmetrically situated on either side of an interpolar line up 
to the centre of a pole. Thus Fig. 5b is equivalent to Figs. 3d 
and 4d combined, although this mav not be evident at first sight, 
The apparently fragmentary nature of the groups of ampere- 
wires in Figs. 24 and 4d, and their unsymmetrical distribution 
in relation to the magnetic circuits thus disappear when the 
complete result is reached, and form no real objection to the 


ti Tar Evectrictan, Vol. LXX., p. 551, December 20, 1912. 
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correctness of the method employed. It will be seen from 
Fig. 5b that as before the final result is a partial equalisation 


of the fluxes above and below the horizontal, and a virtual. 


displacement of the armature along some line inclined to the 


vertical. On each magnetic circuit the effective ampere-turns | between the brushes b and c. 


due to the circulating currents are proportional either to 3I,+ I 
or to 3I, — I, or to I,, as marked for each sixth of the circum- 
ference. For quantitative calculations they would have to be 
multiplied in each case by some factor to take into account 
the fact that they do not all equally embrace the entire flux of 
the circuit. 

In every case when once the system of circulating currents has 
been clearly established, the mental aid afforded by the para- 
phernalia of imaginary superposed fluxes due to these currents 
as intermediate steps in the argument may be dispensed with, 
and the attention riveted solely on the resultant ampere-turns 
as acting on each circuit. 

3. The eight-pole case, as might be expected, more nearly 
resembles the four-pole case in that the horizontal displacement 
which is virtually the equivalent of the '* forward " or strength- 
ening effect from the primary current-turns on all the circuits 
to the left of the vertical and the corresponding back effect on 
all the circuits to the right of the vertical is once again in direct 


(C) (d ) 


Fia. 6.—THE PRIMARY EFFECT IN AN EIGHT-POLE MACHINE. 


line with a pole. Consequently, as in the four-pole machine, 
the additional superposed flux which would represent such a 
displacement of the armature repeats the original superposed 
flux from eccentricity in its distribution (although not in 
amount) if the latter be rotated through a right angle. But in 
contrast with a four-pole machine, since the poles which are 
most weakened and strengthened by the horizontal displace- 
ment are of the same polarity as those which are weakened and 
strengthened by the vertical displacement. the superposed flux 
of Fig. 6a must be rotated backwards through 90 deg., instead 
of forwards in order to give the secondary fluxes. Similarly, 
the secondary E.M.F.’s and currents are also represented in 
direction by Figs. 6b and c rotated backwards through 90 deg. 
The only difficulty is that in the case of both the primary 
and secondary systems, there are now two E.M.F.’s and two 
currents to be considered, viz., that induced in a branch of the 
winding under a vertical and an intermediate pole, and that 
induced in a branch under the intermediate and a horizontal 
pole. Further, there is no necessary relation between the mag- 
nitudes of these two, a8 was the case in the six-pole machine. 
Their relative values will depend upon the proportion of the air- 


gap length to the rest of the magnetic circuit, but will be 
roughly as 2-3 to 1. In the primary system of Fig. 6b let E, = 
the E.M.F. induced in the branch of the winding between 
brushes a and b, and let e, —the E.M.F. induced in the branch 
Then the primary currents in 
the branches of the armature winding will be 


E E,(2r+2r,+R,)—e,(27,+R,) — 
|^ 2r?--8rr, - ArR, Fr 4r, R,- 47?, HRE? 
and Q5 50rt9H3R)— Er +R) 
| 2r?--8rr, - ArR, - Ar, R. 4-47? +R?’ 
The larger E.M.F. and current are indicated as before by the 
double circles and crosses. The distribution of the currents is 
shown in Fig. 6b, i, being opposed in direction to Ij. Asina 
similar case with the six-pole machine, the currents crossing 
from the bottom to the top brushes touch at the intermediate 
horizontal brushes but do not re-enter the armature winding, 
since the points of contact are at the same potential. The hori- 
zontal connecting leads carry no primary current and are 
shown dotted. The primary ampere-turns may be reduced to 
those of Fig. 6d. yielding a maximum forward (F) and back (B) 
effect on the two side magnetic circuits proportional to l, +t, 
and lesser effects (F’ and B’) proportional to T, — t, on the upper 
and lower circuits. 
The secondary currents I, and i, bear the same relation to 
one another as I, and i}, but are larger in value. Their com- 
bination with the primary currents (Fig. 7a) gives the net 


I 


-| magnetic effect shown in Fig. 7b. 


The vectorial treatment of the eight-pole case employed by 
Dr. Lulofs is only adapted to discover a resultant two-po'e 


ez 
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Fic. 7.—THE COMBINED PRIMARY AND SECONDARY EFFECTS IN AN 
| _ Mi ausan EIGHT-POLE MACHINE 


field which, as already mentioned, would be useless for the 
desired end. It is only true when a two-pole effect is looked 
for:that in the eight-pole machine “the circulating currents 
excite fields which are wiped out by each other." 
The general conclusion for all lap-wound multipolars would 
thus appear to be as follows. 
The eccentricity of the armature within the bore sets up un- 
balanced E.M.F.'s and a system of primary circulating currents. 
The magnetic effect of these strengthens the fluxes on one 
side of the line of eccentricity and weakens the fluxes on the 
other side. Hence it is virtually equivalent to a displacement 
of the armature along a line at right angles to the line of eccen- 
tricity. 
The magnetic effect of this virtual displacement sets up 4 
system of secondary E.M.F.’s and currents analogous to the 
| former, and in the case of machines with an even number 0 
pairs of poles exactly repeating them to some larger scale of 
values. With an odd number of p>le-pairs, the virtual dis- 
placement is along an interpolar line if the real eccentricity 18 
in line with a pole, or vice versa. l 
. The magnetic effect of the secondary circulating currents 13 
in exact opposition to the original effect of the eccentricity, an 
partially wipes it out. 

The combination of the two sets of current in the actual 
machine means in reality an unequal distribution of current 
such that on each magnetic circuit there are more or less than 
the normal number of ampere-turns. The added or subtracted 
ampere-turns partially equalise the fluxes from the several 
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poles, and the effect is the same as if the armature were dis-. 


placed to a lesser degree and along some line inclined to the 
true line of the eccentricity. The larger the secondary currents 
as compared with the primary the greater the equalisation, and 
the more nearly the remaining small virtual displacement 1s 
‘along the line of eccentricity. 
Whatever the merits of the four-pole machine, the six-pole 
machine can hardly be said to deserve the condemnation of 
Dr. Lulofs that if its armature is not strictly concentric with 
the bore, " without Mordey connections it will spark and com- 
mutate badly," and it was the contradiction of this by experi- 
ence that first led the writer to doubt the truth of the premises 
upon which it was held that only the four-pole machine 
possessed any automatic power of self-equalisation. 


PRELIMINARY RESULTS OF A FIRST ANALYSIS OF 
THE SUN'S GENERAL MAGNETIC FIELD.* 


BY L. A. BAUER. 


The question whether the sun, like the earth, is surrounded by a 
magnetic field, received renewed interest from Hale's certain detec- 
tion in 1908 of magnetic fields in sun-spots, by means of the effect of 
magnetism on light discovered by Zeeman in 1896. Previous in- 
vestigators had shown that for a direct magnetic effect attributable 
to the sun to be readily measurable on the earth, the sun's magnetic 
moment would have to reach a very large figure. Accordingly our 
surmises hitherto have had to be confined exclusively to certain 
phenomena exhibited by the coronal streamers and motion of solar 
prominences, and by polar lights and magnetic perturbations. It 
is a source of extreme satisfaction, therefore, that the means were 
given Hale to institute a direct attack and undertake the systematic 
detection of a possible general solar magnetic field, emploving the 
same method which had proved successful in the case of sun-spots. 
As the probable ficld-intensity now was of the order of about one- 
tenth to one-hundredth of that encountered in the spots, the instru- 
meatal difficulties seemed almost insuperable. The observed dis- 
placements of the spectrum lines, to be ascribed to the sun's general 
magnetic field, are, in fact, found to be so small that but for the 
superior instrumental appliances and refined methods employed they 
would have been regarded as falling within the limits of error of 
spectroscopic work. After a very laborious investigation extending 
over several years, in which various persons took part, and instru- 
mental appliances were employed such asare only to be had at the 
Mount Wilson Observatory, Hale felt justified in making some 
announcement of the results obtained. His report on his " Pre- 
liminary Results of an Attempt to Detect the General Magnetic Field 
‘of the Sun" was published in the Julv, 1913, number of the 
“ Astro-physical Journal." T 

All observations have been made thus far with the slit of the 
‘spectroscope set on the suns central meridian. The measured dis- 
placements, suffered by the lines of the solar spectrum when the 
glowing vapours, from which they originate, pass through the mag- 
netic field, are those due almost exelusively to the component of the 
field at right angles to the sun's axis of rotation. The reason for 
this is a twofold one: First, the terrestrial observer of solar pheno- 
mena is nearly always in the plane of the solar equator so that his 
line of sight is practically always perpendicular to the sun's axis of 
rotation. Twice a vear, about December 5th and June 3rd, it is exactly 
so, and midway between these dates the maximum deviation from per- 
pendicularity is but 7 15'. Secondly, the certain detection of the 
small displacements must at present be confined, because of the com- 
parative weakness of the field, to the Zeeman effect obtained when 
looking along the lines of magnetic force. The detection of the 
‘effects at right angles to the lines of magnetic force, and the possi- 
bility of thus measuring also the component of the sun's magnetic 
field parallel to the axis of rotation, appears almost hopeless. 
Although the solar magnetician is, therefore, not able at present to 
map the magnetic forces prevailing over the sun with the same com- 
p'eteness and detiniteness as can be attained with respect to the 
earths magnetic field, nevertheless much has already been accom- 
plished. In Hale's published report, the Zeeman displacement, which 
had been detected with sufficient certainty, was tabulated for 
various heliographic latitudes for the three lines 295.812-139, 
5.828-097 and A5,929-898, all of which probably originate at com- 
paratively low levels on the sun. The present analysis is based 
entirely on these published data and, since these are designated by 


* From the “ Journal” of the Washington Academy of Sciences, 
T See also his preliminary note in Journal of Terrestrial Magnetizm 
and Atmospheric Electricity," Vol. XVIL, p. 173, 1912. 
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Hale as preliminary ones, the results derived accordingly from this 
analysis must be regarded as wholly preliminary and as likely to be 
superseded by later ones which may be based upon more extensive 
observations. The prime purpose here has been to ascertain if pre- 
cisely the same method of analysis be employed for the solar mag- 
netic data, as for the terrestrial magnetic data, some indications, 
at least, are obtained to show whether or not the magnetic fields of 
the two bodies follow somewhat analogous laws. In order to obtain 
strictly comparable data, it was necessary to make at the same time 
a fresh analysis of the earth's magnetic field on the basis of the same 
magnetic component involved in the solar data, and applying to the - 
region 60? north to 60? south. 

The chief results deduced from this first analysis of the sun's 
general magnetic field are :— 


l. The magnetic axis, as determined from the published data 
between the parallels 60? north to 60* south and for the four series of 
observations between January, 1912, to February, 1913, is found to 
be inclined, for the sun, 9° to 12? to the axis of rotation. The same 
angle of inclination for the earth was 11-67, in 1885. 

2. The sun's magnetic field is asymmetrical about the equator in 
much the same manner and in the same direction as is that of the 
earth. It is quite possible that the sun's actual magnetic poles, or 
equivalent points, as in the case of the earth, will be found not to be 
diametrically opposite each other. 

3. The analysis determined four instants, distributed over a year, 
when the north end of the sun's magnetic axis was on the central 
meridian. Since a whole number of rotations of the sun must have 
occurred during the intervals between the four instants, it was pos- 
sible to determine a period of rotation which applies, perhaps, to the 
sun as a whole, instead of to the surface. as in the case with the 
methods hitherto used. The synodic period of nearly 33 days which 
represented the present magnetic data best, differs considerably from 
the period usually regarded as the solar rotation period. It will, 
therefore, be highly important, from a cosmical standpoint, to test 
the new period as soon as additional series of observation are avail- 
able. It may also play an important part in the discovery of the 
cause of the sun-spot cycle; however, the period obtained must be 
regarde: at present as but a preliminary one. 

4. It is found that the solar magnetic field is as complex as that of 
the earth and that the distorting or disturbing systems which are 
superposed upon a primary, simple magnetic field follow laws very 
similar to those disclosed in the study of the terrestrial magnetic 
field. Thus, for example, the plane containing the magnetic axis of 
the sun is displaced in passing from the northern to the southern hemi- 
sphere in precisely the same direction, eastward (in the direction of 
rotation), as was found to be the case with the earth's magnetic axis. 
Accordingly, to give the requisite precision to the term “ magnetic 
axis," the region from which it is determined must be carefully 
stated, as well as the method employed for fixing its position. 

The close analogies that thus appear to exist between the magnetic 
field of the sun and of the earth, coupled with the fact disclosed bv 
Hale that the magnetic polarity of the sun corresponds to that of the 
earth, may possibly indicate, since the direction of rotation of the two 
bodies is the same, that the origin of both magnetic fields will have 
to be referred finally to similar causes. In any case, the fact that 
the sun's field turns out to be as complex and as irregular as that of 
the earth and that these apparent irregularities follow similar laws 
for both bodies would seem to strengthen the conclusion, already 
reached in the investigation of the terrestrial magnetic field, that it 
may not be necessary to refer the cause of the non-coincidence of the 
magnetic axis with the axis of rotation chiefly to heterogeneity of 
structure of the bodies under discussion. 


BOOES RECEIVED. 
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RAIL STEELS FOR ELECTRIC RAILW AYS. 


The introduction of electric traction, both for suburban 
and main line working, has given rise to a number of pro- 
blems connected both with the traffic and engineering sides 
of railway management. Speaking onlv of the conditions 
that exist in this country, we have seen compartment coach 
trains replaced bv saloon carriages and straphanging, & 
greatly improved service introduced as regards the time 
basis, and the methods of signalling improved. About the 
traffic problems which have arisen owing to the introduction 
of electric traction little has, so far as we know, been written, 
but doubtless thev have been considered and successfully 
overcome. Of the engineering side we know more, and 
manv matters particularly connected with this subject have 
been discussed in these columns, while history goes to show 
that as electric traction becomes older more success is 
experienced in obtaining solutions of its problems. 

Now. one of the chief corollaries of electric traction on 
suburban lines is an increased service of trains. It is not, 
therefore, surprising to find that the rail wear. is greater, 
expressed as a term of years, but it is rather surprising to 
find that it has been increased so enormously. In a Paper 
recently read on this subject bv Mr. W. WiLLox, chief 
engineer of the Metropolitan Railway, before the Institution 
of Civil Engineers, the author deals with this question and 
states that this wear is not so much due to the fact that the 
trains are electrically driven, but to the design of the motors 
used and to the position in which thev are placed. This design 
cannot well be changed, for everv inch of space possible in 
the cars used has to be made available for passengers, with 
the result that the motors are placed under the floors of the 
carriages. This consequently means that thev have to be 
slung from the axle, an arrangement which increases the 
weight that is not spring-borne; this, combined with the 
facts that the wheels are of small diameter. the centre of 
gravitv low, the bogies short, and that the drive is near 
the extremities of the axles, causes all the trouble. 

It would therefore seem that there are two solutions of 
the problem presented. Either locomotives could be used 
with a reasonably high centre of gravitv and carrying their 
weight on springs, or else the question must be tackled from 
the point of view of the rails so that the ordinarv rail life of 
12 to 15 years, which is obtainable on open main lines, may 
be approximated under the new conditions. At present 
where electric traction is used on the Metropolitan Railway 
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it is found that the life is only about eight years on open 
sections and as short as three vears in tunnels. 

It is obvious that the first solution proposed above cannot 
be a complete one. It is not advisable, for many reasons, to 
use locomotives for working suburban trains; and, therefore, 
attention must rather be turned to the other solution of 
increasing the rail life. The increased wear experienced 
when electric traction is emploved takes two forms. One 
is side wear, which is caused both on curves and straight lines 
bv the hunting of the motor coaches. This can be mitigated 
by check rails which, however, wear very rapidly unless 
made of specially hard steel. The other is the “ battering ” 
or grinding of the rail into hollows. a trouble which seems to 
be rather like the well-known corrugation on tramwavs, but 
It oceurs chiefly on curves and decreases 
with the springiness of the rail. This trouble seems to be 
due to the hammering action of the un-spring-borne loads of 
the motors on the rails and bv skidding, both along and 
across the rail. 

These difficulties have. to some extent, been overcome on 
the Metropolitan Railway by the use of a specially hard 
silicon steel made by the Sandberg process. Detailed experi- 
ments have shown that of the various steels made by this 
process the best are high silicon basic open hearth and high 
silicon acid Bessemer, with basic open hearth titanium steel 
third on the list. The open hearth products have the further 
advantage that when made by the Sandberg process they 
can be manufactured very exactly of anv desired composi- 
tion and are both very hard and very tough. These hard 
rails have been found to be especially suitable for suburban 
traffic, while softer ones are better for high-speed trains. 
Silicon steel is particularly suitable for tunnels as it does not 
rust and costs onlv slightly more than ordinary steel, thus 
distinguishing it favourably from nickel, chrome and other 
Further, it appears to be almost immune 


more serious. 


special steels. 
from breakages, while the wear is slight. 

Mr. WirLox has done some valuable work on this subject 
and has deduced some interesting results, while he is to be 
congratulated on bringing the question to the notice of the 
engineering world. He appears, moreover, to have arrived 
at a complete solution of the difliculty of rail wear, a diffi- 
culty which, while it was unsolved, was not only a cause of 
expense owing to the necessity of frequent renewals, but 
must also have detracted from the efficiency of the service 
owing to delavs caused by the work of mamtenance. 
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Transformer Practice: Manufacture, Assembling, Connections, 
Operation and Testing. By W. T. Taytor. (New York: 
McGraw-Hill Book Co.) 2nd edition. Pp. vii, + 278. 10s. 6d. net. 

This book is a curious mixture of scientific inexactitude and 
precise information of great practical importance. As stated 
in the preface the author's aim has not been to write a treatise 
on the theory and the design of transformers, but on their 

X connection, installation and operation." In the preface to 

the present (second) edition the author further states that the 

book is intended to assist " enginers out of certain operating 
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difficulties." As far as such difficulties are due to faulty con-- 
nection of the phases the reader will find the book very helpful. 
The author gives a large number of diagrams of all possible: 
wavs of connecting transformer circuits, both correctly and in- 
correctly. Also in regard to difliculties due to imperfect cool- 
ing the author's book should be helpful, but when he enters 
into mathematical considerations his want of scientific pre- 
cision will create considerable perplexitv in the mind of the 
reader. 
meaningless, and No. (7) is absolutely wrong. as it makes the 
drop the greater, the better the power factor. A reader con- 
versant with the subject will, of course, verv soon detect that 


the formula becomes right if the trigonometric functions are: 
shifted from the denominator to the numerator, but how to. 


make sense out of formula (6) will puzzle even the most astute 
mathematician. Another instance of scientific sloppiness is 
the want of discrimination between a certain quantity and its 
inverse, as, for instance, the author's definition of current 
density. It is unscientific to talk of an area in circular mils, 
though one has grown accustomed to this in American books. 


but if a current density is expressed in " circular mils per 


ampere " (page 14) the definition is absolutely wrong. It is, 
in fact, an upside-down definition, and, although an intelligent 
reader can easily correct its meaning. such slovenlv use of 
technical terms had better be avoided. 
loose scientific reasoning occurs on page 156, where the author 
discusses mechanical stresses occasioned bv short-circuits. He 
states, quite correctlv, that theshort-circuit currents in a modern 
transformer having small drop may be from 25 to 40 times the 


normal values, but when he proceeds to express mechanical. 


energv in joules (without introducing Joule's equivalent), and 
talks of the distance between `“ magnetic centres of the coils ” 
without explaining what he means bv this term, it 1s quite im- 
possible to follow his calculation. He works out an example 
in which he shows that a mechanical force of 71 tons acts on 
one coil, He may be right, but the reader cannot verify the 
calculation ; for, bevond the statement that the normal output 
is 5,000 kw., the drop 2-9 per cent. and the subdivision tliree 


primary and four secondary coils, the arrangement of core and. 


coils is not specified. nor a drawing added. 

When we turn from these parts, which pretend to be scien- 
tific, but are only puzzling and misleading, to the practical 
parts of the book, we begin to become reconciled with the 
author, and recognise in him a man of great practical experi- 
ence. He very justly says that the most essential quality in a 
transformer is reliability, safety comes next and high efliciency 


last. What he has to sav about cooling is well worth atten- 
tion. Cooling by air-blast should not be adopted if the pres- 


sure exceeds 40.000 volts and the quantity of air provided 
should be 150 cubic ft. per minute for everv kilowatt lost in 
heating. These figures are in agreement with European prac- 
tice. As regards oil cooling he considers this suitable at all 
pressures, whilst the high insulating property of oil makes it 
possible to build transformers for pressures up to 140.000 volts 
and a normal output of 10.000 kw. This is with forced oil 
circulation and water cooling. The author favours cast-iron 
tanks rather than tanks of corrugated sheet metal welded up. 
because the latter are hable to be damaged in transport and 
become leaky. In self-cooling transformers he thinks external 
circulation pipes preferable to corrugated tank sides, but what- 
ever system be adopted for cooling the oil, he lavs stress on the 
necessity of providing ample circulating ducts through core and 
coils. Curiously enough he savs nothing about the much 
greater cooling value of the edge surface as compared with the 
flat surface of the core plates, and he gives no figures regarding 
the relations between cooling surface. watts dissipated and 
temperature drop. As regards the maximum output for which 
self-cooling transformers can be built he contradicts himself. 
On page 113 we read, " The self-cooled. oil-insulated. trans- 
former is now made tn sizes up to 3,000 k.v.a. and on the next 
page, exactly opposite the sentence quoted. one reads, “ For 
this reason. self-cooled | oil-insulated transformers are not 
generally manufactured in sizes above 2.000 k. v.a. 

Due stress is laid by the author on the importance of keeping 


Thus, formula (6) for * regulation," on page 17, is. 


Another example of. 
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‘the oil absolutely dry, and it is interesting to note that the 
‘curve representing the influence of moisture, on page 135, has 
‘the same character as the curves given by Mr. Evershed in his 
recent Paper before the Institution of Electrical Engineers for 
-all insulating materials. We learn from the author that in the 
most modern American stations quite elaborate arrangements 
are made for periodically withdrawing the oil from the trans- 


"former case, passing it through a filter press and returning it to 


the transformer, without disturbing any circuit or interrupting 
the service. To guard against the danger of overheating con- 
sequent upon reduced oil-circulation (either by failure of a 
pump or deposit of sludge in the ducts) thermometers are 


arranged which on attainment of an upper temperature limit 
-close a relay circuit, light a lamp and ring a bell. 


In an appendix is given a list of 59 American stations where 
large transformers are used, the output ranging up to 14,000 kw. 
and the pressure up to 140 kv. The frequency is in most cases 


60, but there are a few plants which work at 25 and 50 periods 


per second. GISBERT Kapp. 


Principles of Thermodynamics. By Prof. G. A. Go opENovoH. 


2nd edition, revised. (London: Constable & Co.) 


‘Ids. net. 
"This book is intended primarily for students of engineering 


D) 


Pp. xiv. +327. 


:and emphasis is placed on the principles rather than on the 
applications of thermodynamics. 


Questions that involve the 
design, operation or performance of heat engines are reserved 
for a second volume, but the theory of ideal cases of various 
heat engines is discussed. 

Thermodynamics does not appear usually to be treated as a 
separate subject for engineering students in this country. It 
is touched on in the study of heat, and is treated more fully 
under heat engines. The treatment is frequently inadequate, 
in view of the importance of the subject. In consequence it is 
doubtful whether the present volume will appeal to engineering 
students ; it is better suited for revision or reference by those 
who have a knowledge of the subject. A closer study of the 
book leads to the same conclusion, since the physical treatment 
is too condensed unless elaborated elsewhere, and most im- 
portant matter is not sufficiently emphasised or driven home 
as it should be in a student's text-book. 

The first chapter on energy is brief and readable, and the 
article on degradation of energy is very clear. An excellent 
account is given of the interpretation of differential expressions, 


-explaining the practical result of the differential of a dependent 


variable being either an exact or inexact diíferential of two 
independent variables. The treatment of gaseous mixtures 
and compounds, varying specific heat, combustion, super- 
heated steam, mixtures of gases and vapours and flow of fluids 
are special features of the book. 

A large number of exercises are given, but the answers are 
not included. Some examples are solved in the text. A 
valuable addition is the collection of numerous references at 
the end of each chapter. 

There should be a distinct field for this book amongst those 
who have finished the usual heat engine course and wish to gain 
a more complete and clearer knowledge of thermodynamics; 
but is it wise to separate the principles and their practical 
applications into separate volumes ? W. ALS. 
The Engineers Year Book of Formule, Rules, Tables, Data and 

Memoranda. Edited by H. R. Kempe. (London ; Crosby Lock- 
wood & Son.) Pp. ccexiv.-- 1770. 15s. 

This book, which. continues to be compiled and edited by 
Mr. H. R. Kempe, now contains a number of new sections. 
These include data on machine tools, coal and general mining, 
cranes, bridges, struts, columns and piles. the arrangement and 
construction of engineering workshops, and many other matters 
of equal interest. Corrections and additions to the older 
features of the volume have been made wherever necessary. 
The book has grown vastly to meet the demand for the new 
features, and becomes increasingly indispensable to all engaged 
in engineering pursults. To the voung engineer, in whatever 


branch he may be engaged, the Year-Book will prove | 


invaluable. 


| 


| 
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THE WORK OF THE ELECTRIC VEHICLE COMMITTEE. 


A meeting of the Electric Vehicle Committee was held at the 
Institution of Electrical Engineers on February 20th. Mr. J. 5. 
Highfield, chief engineer of the Metropolitan Electric Supply Co., 
took his seat as the representative of the Incorporated Association 
of Electric Power Companies. Mr. J. A. Phillips, of the British 
Thomson-Houston Co., and Mr. R. A. R. Bolton, of Messrs. Siemens 
Bros. Dynamo Works, have been elected as representatives on the 
Committee of the British Electrical and Allied Manufacturers’ 
Association's motor and switchgear sections respectively. 


The Technical Sub-committee reported that they had given con- 
sideration to the question of a standard design of charging plug. 
They recommended that the 150-ampere size of concentric plug and 
receptacle, recently standardised by the Electric Vehicle Association 
of America, should be adopted as the standard for Great Britain. 
They suggested that where a plug of somewhat larger capacity is 
required it should have the same standard diameters as the 150. 
ampere plug, the contact pieces being lengthened in proportion to the 
greater carrying capacity. The question of earthing the shell of the 
plug and the receptacle, as well as earthing the framing of the chassis, 
had been considered, but as charging would always be carried out at a 
pressure below 150 volts, and the Home Office Regulations do not 
require earthing below that pressure, it was not considered necessary 
or desirable that, in the design of the plug, any provision should le 
made for it. The sub-committee's recommendations were approved 
and the secretary was directed to submit them to the Engineerin: 
Standards Committee, with a request that they would be gocd 
enough to consider the adoption of the design as the British Engi- 
neering standard charging plug. It may be mentioned that the 
standard plug is at present being manufactured by the Albert & 
J. M. Anderson Mfg. Co., of Boston, Mass., U.S.A., and is illustrated 
on pp. 24 to 29 of their Bulletin No. 29. 

In regard to the most suitable type of flexible cable to use in con- 
junction with the plug, the sub-committee had ascertained the views 
of the leading cable manufacturers as well as those held by H.M. 
Chief Electrical Inspector of Factories, and they found that the 
concensus of opinion was strongly in favour of the type of outer pro- 
tection for flexible twin cable known as '* Cab Tyre Sheathing. The 
Electric Vehicle Committee holds similar views, and it is suggested 
that this type of cable should always be employed. 


In regard to international standardisation, arrangements have 
been completed whereby the committee obtain the active help and 
co-operation in this work of the International Electrotechnical Com- 
mission. [n regard to standardisation in the British Isles, arrange- 
ments have been made by which the actual work of standardisation 
will be undertaken, as it obviously should be, bv the British Engi- 
neering Standards Committee, the Electric Vehicle Committee 
co-operating with the former in matters pertaining to the electric 
vehicle, by submitting advice and recommendations, It was re- 
ported that Mr. Frank Ayton, the hon. secretary of the committee, 
had teen co-opted as a member of one of the panels of the British 
Engineering Standards Sub-committee on Electrical Plant. 


The Commercial Sub-committee presented a report on tariffs, in 
consequence of which it was decided to circularise electric supply 
authorities in order to ascertain at what minimum prices they would 
be willing to supply electric energy for charging the batteries of 
electric vehicles. In drafting this letter the secretary was directed 
to point to the desirability of making the prices as low as possible. 
The committee, realising the necessity of electric supply authorities, 
themselves adopting the use of electric vehicles, if proper progress i5 
to be made, have been, through their secretary, in communication 
with Mr. John Burns, the late President of the Local Government 
Board. It was pointed out to Mr. Burns the bencticial results which 
the adoption and extended use of the electric vehicle would have in 
increasing the output and improving the load factor of supply 
stations, and he was asked that, in order to facilitate the purchase of 
vehicles by municipal authorities, his department would be willing 
to sanction loans for the purpose. "The following reply has been 
received from the Local Government Board :— 


Sir: DL am directed by the Local Government Board to advert to yout 
letter of the 2nd inst., with reference to the use of electric vans by munt- 
cipal electric supply authorities, and to state that the Board are prepared 
to entertain applications from local authorities for sanction to borrow 
money for the purchase of vehicles which they are authorised to provide 
in connection with the exercise of their statutory powers. The Board 
would not, however, be disposed to suggest that any particular form of 
self-propelled vehicle should. be purchased.—I am. Nir, your obedient 
servant, (Signed) N. T. KERSHAW, 

Assistant Secretary. 
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The secretary mentioned that in his letter to Mr. Burns he has 
suggested 10 years as the proper period for loans for this purpose. 
The secretary was directed to send a copy of the, Local Government 
Board's letter to all municipal electric supply undertakings. 

As to the rates for insuring electric vehicles, the committee for 
some time have been in touch with the central organisation of the 
tariff offices and also with one of the non.tariff offices on this matter. 
At the request of both. the committee obtained certain information 
'on insurance matters for them from the United States. So far the 
tariff offices have not come to any decision, but the secretary sub- 
mitted the following letter which had 
been received from the managing 
director of the Car & General Insurance 
‘Co. (Ltd.), of 1, Queen Victoria-street, 
London, E.C. :— 


Dear Sir: I thank you for your letter: 
and for all the information which you 
have supplied to me, and I have pleasurc 
in informing you that we shall be please! 
to allow a reduction of 15 per cent. off th^ 
rates quoted upon the enclosed prospectu: 
for our policies ** A," “ B" and “C” in the 
case of satisfactory vehicles propelled 
wholly by electric current derived from 
storage batteries. 

As soon as we have full information of 
the vehicles to be insured, with their date 
of make, their system of power transmis- 
sion, and the kind of storage battery used, 
I believe it will be possible to increase this 
reduction up to 20 per cent. in certain 
cases, and, on the other hand, it may be 
necessary, in a few instances, to reduce 
such reduction to 10 per cent. 

We do, however. intend to give elec- 
trically propelled vehicles beneficial treat- 
ment, and as soon as I know all the 
vehicles which we shall have the oppor- 
tunity of insuring in the United Kingdom 
‘I will get out aspecialelectrically propelled 
motor vehicle prospectus setting out our 
final conclusions. 

Please regard this letter merely as an 
‘indication of our wish and our intention 
to quote specially reduced rates for such 
vehicles, and that the reduction set forth 
‘in this letter will only hold good for three 


l by gunmetal pull-and-push type regulating switches with the usual 
indicating ruby screen pilot lamps mounted on the wall above the 
apparatus. All controls are clearly marked. The roasting range is 
loaded to 6 kw. in three equal heats, and is surmounted by a boiling 
table, consisting of two 10 in. and two 8 in. hotplates, which bring 
| the total load up to 12:5 kw. The baking range is similar in 
charaster except that it is fitted with two 3 kw. shallow ovens with fall 
| doors. There are two 5:5 kw. salamander toasters and grillers built of 
| Steel and fitted with adjustable steel branders and shaped tinned cop: 
per drip pans with gravy gutters controlled by two switches. The two 


AN ELECTRIC KITCHEN IN THE CiTY. 


months from date, when I hope we shall be able to deal finally and 
adequately with the position.—Y ours faithfully, 
(Signed) 


steam ovens for potatoes, puddings or fish measure 12 in. in each 
direction. and are fitted with tinned trays, copper boilers. fall doors 
and condensation gutters; each are loaded to 2 kw. in two heats of 
one and two thirds. For plat» warming there is a hot cupboard pro- 
vided, measuring 36 in. by 24 in. by 34 in., and loaded up to 3 kw. A 
16 in. square baker's plat» loaded to 3 kw.. in two heats of one and 
two-thirds, can be used for making cakes. pastry. frying or water 
heating. A set of six 8in. hot-plates, each 1:2 kw. capacity, a 
copper fish boiling kettle with a 3 kw. load, a copper stockpot loaded 
to 3 kw., and a 2-3 gallon patent coffee percolator urn completes the 
list of this equipment. 

The whole of the apparatus is effectively earthed, and all connec- 
tions are made in flexible metal tubing. A very neat method is 
used for setting the ovens by means of rounded glazed bricks, as can 
be seen in the illustration. Another point worthy of mention is the 
water supply to steam ovens. This is obtained through pipes from a 
small copper cistern with a ball-cock valve, which keeps the level of 
the water constant. The pipes are all fitted with a screw plug at 
each turn, so that in case of furring they can be easily cleaned. No 
trouble at all has been experienced with the installation, and it has 


FRED. T4ORESBY, 
Managing Director. 
The secretary begs to announce that he has received a notification 

from Messrs. Heenan & Froude (Ltd.), of 4, Chapel-walk, Man- 

‘chester, to the effect that they have a very complete collection of 

lantern slides illustrating the different types and makes of electric 

vehicles, which they will be pleased to loan to any engineer who is 
arranging lectures in connection with this matter. 
The next meeting of the committee was fixed for March 20th. 


— 


A LARGE ELECTRIC COOKING INSTALLATION. 


We recently visited a large electric cooking equipment which has 


tution in the City of London The total loading of the installation 
Teaches the figure of 70 kw. and the daily load is spread overl2 to 14 


hours from 8 a.m. till 10 p.m. The kitchen caters for the higher 
officials in the institution, and has to supply breakfasts, lunches, teas 
and dinners ; about 50 meals are served daily. 

The illustration gives a general view of the equipment, which was 
installed by Messrs. Crompton & Co.. Ltl. The cooking staff are loud 
in their praises of the equipment, much more space being available 
than in the days of the old gas installation. while the heat in the 
kitchen is much reduced. Another point mentioned by the chef is 
that better cooking hi; resulted since electricity has been employed. 

The supply is from a 410-volt three-wire system at a rate of ld. a 

t. 


In the illustration on the left is seen a roasting oven, and on the 
table next to it are the hot-plates, fish kettle. stok pot and a griller. 
The hot cupboard is next to this, and on the other side of the screen 
I$ seen a double baking oven. Two steaming ovens, which we were 

told gave excellent results, are on the table on the right of this. A 
baker's plate with an extra heav v loading is also on this table, and on 
the extreme right is a patent coffee percolator urn. Complete details 


‘of the equipment are given below. All the apparatus is controlled 


| 
now been in operation for about nine months in an important insti- 


only been necessary to renew three elements during the nine months' 
operation. 


Sa GUARDS a a ES E pur. 


vehicles were given recently in the `“ Electrical World.” 


pleted a total travel of over 30.000 miles, 25,000 of which were 
made with the same batterv. There was one renewal of tyres. 
and with the exception of the second batterv the onlv repairs 
amounted to one hub cap and one chain. The same companv 
has another 1,000 lb. waggon which ran 16.500 miles in 
three vears. The repairs for a period of more than two vears 
were less than £80. Another 2-ton truck that has been in 
service two years has run 10.000 miles and is still using the 
original battery. 


Life of Electric Vehicles.—In stances of long life of electric 
| The 
Georgia Railway & Power Co.. U.S.A.. has had in service for 
the last three years a 750 lb. electric waggon, which has com- 
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HENSMAN AUTOMATIC GRAPNEL. 


W^ A new grapnel for use in submarine telegraph cable repairing work 
is being placed on the market, and is the invention of Mr. William 
Hensman, Master Mariner. Southfields, London, S.W. 

The Hensman grapnel is designed for deep-sea cable repairing under 
the worst conditions, and its action is such as to make it possible to 
carry out the operations of towing for, hooking. gripping and cutting. 
thus enabling the raising of cable ends in' moderately bad weather. 
The inventor claims that hitherto it has not been considered practi- 
cable to attempt this work in such weather owing to the risk of 
breaking through the cable on hooking it. The grapnel may be used 
in any depth of water. and is adapted to any nature of the bottom, 
being constructed with special regard for long towing, least resis- 
tance, good bottom searching, strength. simplicity, reliability, and 
the entire protection of the arms and rope. The arms are held in 
readiness horizontally. and so ensure a tight cable being in position 
under them before the gripping action commences. The action of 
gripping and shearing is set up in the palm of the prong. and can 
only take place by the hooking of the cable. This allows of a fine 


adjustment being made, and only a minimum stress is required to 
start this action. a great advantage when recovering old or weak 
cables, or where the sea bottom is rocky or uneven. To prevent 
anything getting into the palm of the prong which will interfere with 
its action a guard rod can be fitted which will break at a prede- 
termined strain. which mav be as low as 2 ewt. 
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Side Elevation. 
Scale 1: 20. 


Face Elevation. 
GENERAL ARRANGEMENT OF AUTOMATIC GRAPNEL. 


The action of the grapnel is as follows: The cable. on being 
hooked. is first intercepted by the guard rod across the channel of 
the prong (Fig. 2). and, as the strain increases, breaks it away through 
this rod and presses down on the foot of the plunger, which draws 
the keeper downwards and releases the tongue. thus allowing the 
whole inner stem of the grapnel to be pulled upwards through the shaft, 
taking with it the bight of the rope, bringing the gripping arms down 
on to the cable and gripping it against the corrugated base of the 
grapnel. shearing the cable off finally on the side not required to be 
raised. 

It will be seen from the illustration that the cable is gripped almost 
simultaneously with the hooking. and by cutting at the finish of 
the grip reduces and simplifies the operation of raising an end 
from the bottom to the bow sheaves. By this quick action the cable 
is not disturbed any further along the bottom on the side required 
to be brought up than is necessary, so minimising the possibility of 
developing any latent mechanical defect. As it is possible for the 
repairing ship to hold on to one end of the cable for a long time in 
bad weather. it follows that the new cable can be spliced on. laid out 
and buoyed, and the same operation on the other side of the fault 
enables an overlap of the ends to be made in readiness for the final 
splice when weather permits. 

For North Atlantic work and in bad weather areas the Hensman 
grapnel is claimed to possess special advantages. 
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CORRESPONDENCE. 
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THE B.E.A.M.A. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I enclose copy correspondence between the secretary 
of the British Electrical and Allied Manufacturers! Association 
and this Company, and trust that you may find space for it in 
you issue of next week.—I am, &c., JAMES GRAY, 


London, Feb. 27. Managing Director, 
The Electric Construction Co. (Ltd.) 


The correspondence is as follows :— 


D. N. DvNror, Esq., Secretary, 
The British Electrical and Allied Manufacturers’ Association, 
King's House, Kingsway, W.C. 

DEAR Sir: The following is an excerpt from a letter which we have 
received this morning from one of our customers— 

*" In conversation the other day the writer was told by —————'s 
representative that he had received special instructions to do all that was 
possible to stop orders being passed to you, on account of your decision 
to remain outside the ring." 

Similar information having reached us from various sources from time 
to time, I shall be obliged if you will inform me if the policy indicated is 
authorised or recognised by vour association towards one of its own 
members.— Yours very truly, (Signed) JAMES GRAY. 

Managing Director. 
The ELECTRIC Construction (Co. (LTD.), 
Dashwood House, 9. New Broad-strect, E.C. 
Attention of James Gray, Esq. 

Dear Sirs: I regret the delay which has occurred in answering your 
letter of the 13th inst., but investigation shows that it will be necessary 
for you to name (a) the town or district in which (6) the persons (and their 
official positions) between whom, and (c) the date upon which, the alleged 
* conversation " took place. 

If vou desire to refer more particularly to any of the other similar cases, 
I shall ask you to be kind enough to furnish the like particulars in respect 
of each of them. 

As to the " policy indicated " being authorised or recognised by the 
association, it does not appear that the actions of any one or two or half 
dozen members afford a reason for assuming that a‘ policy " (i.e.. of the 
Association) is indicated. The policy of the Association is dictated by its 
Council, and while the Council is without official knowledge of any policy 
which might be indicated as above it is not unsympathetic towards suc 
action amongst members of the Association as, in their view, may lead 
to ultimate unanimity.—I am, dear sirs, your obedient servant, 

(Signed) D. N. DUNLOP. 
> Secretary. 
D. N. DuNLor, Esq.. Secretary, 
The British Electrical and Allied Manufacturers’ Association, 
King’s House, Kingsway, W.C. 

Dear Sin : I duly received vour letter of 20th inst. 

We would have no difficulty in establishing the accuracy of our infor- 
mation; but. in view of your letter, we do not think that any purpose 
would be served by further inquiries; Although your Committee may 
have no official knowledge of the practice of which we complain, you 
admit that " it is not unsympathetic,” which means that the practice 
is at least recognised by the Council. 

I need not remind vou that the primary object of the Association when 
extended two years ago was to secure fair and reasonable general con- 
ditions of contract, It was not suggested that the fixing of minimum 
prices was to come within its scope, and we informed you why we could 
not concur in extending the Association's sphere of action in that direction. 

The whole position having again been carefully considered by my 
board, we have come to the conclusion that we cannot remain a member 
of the Association, and now hereby tender our resignation. 

I am sending our correspondence to the Press in order that our friends 
in the industry may appreciate the reason of our withdrawal.— Yours 
very truly, (Signed) James GRAY, 

Managing Director. 


THE RADIATION OF GAS MOLECULES EXCITED BY 
LIGHT. 


Last Friday the first Guthrie lecture was delivered by Prof. R. W. 
Wood before the Physical Society of London. The chair was taken 
by the President. Prof. J. J. Thomson. O.M.. F.R.S., who opened the 
meeting by calling on Prof. G. Carey Foster to explain why the 
Council had decided to associate the name of the late Prof. 
Guthrie with the present series of lectures, 

In doing so Prof. Foster remarked that the Physical Society owed 
its initiation to Prof. Guthrie. and that consequen:] - the conneetion 
of his name with these lectures was very appropriate. Guthrie was 
born in 1833 and died in 1886. Like many others who had attaine 
to distinction in physics. he began asa cheais:. He was prac. ically 
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-the sole founder of the society. which held its first meeting in the 
"spring of 1874 in his own lecture theatre in the Royal School of Mines 
in Exhibition-road. He usually wore a grave and solemn appearance, 
which made him look much older than he really was. but those who 
knew him were aware of the warm kindliness and the fund of. twinkling 
‘humour which lay beneath. 

The President then called on Sir Oliver Lodge. who said that his 
only claim to address them on this occasion was that he had been a 
student of Prof. Guthrie and also of Prof. Carey-Foster. To the 
students Guthrie appeared a portentous senior. and he (the speaker) 
used to regard him as nearer 85 vears of age than 50. He thought it 
most appropriate that the Society should have inaugurated this 
series of lectures to commemorate its connection with Prof. Guthrie. 

The President. in introducing Prof. R. W. Wood. of Johns Hop- 
kins University. Baltimore. as the first Guthrie lecturer. referred 
to his unrivalled skill as an experimenter. and congratulated the 
Society on having obtained his services on this occasion. 

Prof. R. W. Wood then delivered the lecture. taking as his ET 
the "Radiation of Gas Molecules Excited by Light." The following 
is an abstract :— 


The emission and absorption of light by molecules and the allied 
phenomenon of dispersion have led us to the conception of something 
within the atom which is capable of responding to light waves in 
much the same wav asa tuning fork responds to sound waves of the 

. same frequency as its own, and many mathematical treatments have 
been built up which explain more or less perfectly many of the pheno- 
mena in question. These stil! leave us very much in the dark as to 
what is going on. Helmholtz explained absorption by introducing 
a frictional term into his equations of motion for the atom. and ! 
though this led at once to an expression which represented anomalous 
dispersion. it left us ignorant of how the energy absorbed by the 
molecules was transformed to heat. or how the mean velocity of the 
molecules was increased by the excitation of vibrations within them. 
Planck avoided this difficulty by considering that the energy ab- 
stracted from the beam of light is re-emitted. though at the time 
the onlv experimental evidence was to be found in selective retlection. 

which occurs only in liquids and solids. 

What becomes of the absorbed energy in the case of a gas ? This 
was what he had been asking himself for many vears. W bile he did 
not require a working model of the atom. he could not. however. be 
satisfied by an equation in which absorption was represented by a 
frictional term or selective reflection predicted by the occurrence of 
an imaginary quantity. 

The problem of the constitution of the atom is one which must be 
approached from many sides as it is improbable that any single mode 
of attack will reveal the secret. The speetroscope alone has proved 
itself powerless, one great ditticult y heing that in all known methods 
of exciting spectra one got © the whole or nothing.” d 

Flames, ares, sparks and vacunm-tube discharges set a host of 
vibrations simultaneously in operation within the atom and resulted 
in a complex of lines w hich were difficult to interpret. 

His line of attack had been to maintain the molecules in as calm 
and tranquil a state as possible. by keeping them cool, and then to 
excite then to radiation by the application of an alternating electro- 
magnetic field of a definite frequency— usually called. monochro- 
matic light. That this method has in some degree sim plitied matters 
was proved hv the faet that sodium vapour could be made to emit 
only one of the D lines instead of the usual two. 

The conditions necessary to stimulate radiation in this wav varied 
considerably with the nature cf the element studied. He would 
hegin. however. with the simplest case. that of a vapour which ex- 
hibits a single absorption line and emits radiations similar in every 
respect to the exciting radiations when stimulated by light of fre- 
quency equal to that of the absorption line. This condition was 
perfectly fultilled by the vapourof mercury, which has an absorption 
line at \-=2.536 in the ultra-violet. 

Ifa beam of monochromatic light of this wave-length was focussed 
at the centre of an exhausted quartz bulb containing a drop ot 
mercury at atmospheric temperature, it was found that the light was 
pos cifully scattered by the vapour, photographs of the bulb made 
vith a quartz lens showing the cone of rays much as if the bulb were 
filled with smoke. The seattered light is invariably much more 
homogeneous than the incident beam. in which the “ line " has a 
finite width whereas the scattered light corresponds only with the 
centre of this line. The rest gets through the s vapour unaffected, 
With the light thus scattered —the Resonance Radialion—a photo- 
graph was made of a quartz bulb containing a minute drop of 
mercury at room temperature. The bulb appeared as if filled with 
ink owing to the opacity of the vapour for the rays. 

These phenome na, visible only to the camera, can be visually 
repreduced in the case of scdium vapour excited by the light from a 

s Sodium flame. If the density of the vapour is increased by warming 


it. the distance which the light can penetrate into the bulb is dimi 
nished and eventually the resonance radiation is all emitted from a 
region so close to the surface that it appears as a bright yelow patch 
on the inner surface of the glass. 

If this patch is now used as a lamp, and focussed by a concave 
mirror on the surface of the same globe (or another in which the 
vapour is of sutficient density to give the patch effect) so as to fall 
partly on a surface whitened by deposited magnesia and partly on 
the enclosed vapour, the brightness of the two contiguous patches 
thus formed is practically equal. 

This proves that. under those conditions, at comparatively low 
densities, Irve absorption does not exist, the light abstracted from the 
incident beam being re-emitted as light of the same wave-length but 
in all directions. , 

The factor of zone absorption makes itself manifest as soon as we 
admit air or some other foreign gas. Even if the pressure is only à 
millimeter or two the effect is very marked. 

Another point which can be brought out by this method of attack 
is whether or not the mechanisms whose vibration frequencies corre- 
spond to the various lines in a spectrum are independent of each 
other or are inter-connected in any way. 

An ingenious method was described whereby a beam of considerable 
intensitv.consisting however of only D, or D, light,could be obtained, 
and if the sodium vapour, excited by either of these, was examined 
spectroscopically, the emitted light contained only that one of the 
lines which was used to excite it. "This shows that the D, and D, 
mechanisms are quite independent. ln other cases, however, 

vapours excited by light of any one line of their spectrum gave out 
a resonance spectrum of that line and one or more others showing 
that some groups of mechanisms were inter-dependent and could 
not be separately excited. 

Stimulation by Wares of very Short Ware-length.— Experiments were 
then described in which air, nitrogen, &c., had been caused to emit 
ultra-violet light when exposed to the action of radiation of wave- 
length less than the Schumann rays, the smallest waves hitherto 
known. Schumann rays were completely absorbed by quartz, but 
would pass through a considerable thickness of fluorite, but the rays 
to which he referred could be reduced in intensity by 98 per cent. by 
a plate of fluorite 1 mm. thick. 

Nitrogen was more actively stimulated than air by these rays, as 
oxygen seemed to have a destructive effect on the phenomena. Thus 
iodine vapour, if mixed with nitrogen, emitted a green light under 
the action of the rays, while remaining dark if mixed with oxygen. 

The necessity of havi ing an exact mathematical treatmeat built up 
of the phenomenon of a molecule of vapour re-emitting radiation 
Which it has abstracted from an incident beam, true absorption being 
absent. was urged. 

At the conclusion of the lecture a number of interesting experi- 
ments Illustrative of the subject of the lecture were shown. These 
included. the resonance radiation of sodium stimulated by D light, 
of iodine vapour stimulated by the light from a quartz mercury 
lamp. and of the author's method of extinguishing one of the D lines 
from the light from a sodium flame. 


ERRORS IN THE INTERPRETATION OF TESTS FOR 
ELECTROLYSIS.* 


BY CARL HERING. 

Electrical engineering is justly termed. the most exact of all 
branches of engineering, because the meausurements, calculations 
and predeterminations may be made with a greater accuracy, posi- 
tiveness and reliability than in other kinds of engineering. Never- 
theless. there are still three fields in this branch of science which are 
open to the charlatan for duping the public with sheer nonsense 
clothed in apparently serious terms, namely, those pertaining to the 
electric belt. the lig nt ning rod and * ` electroly sis,” In the sense in 
which that term is used in connection with corrosion by currents 
from electric railways. While much could be written upon electro- 
lysis, the purpose of the present note is merely to point out à few of 
the errors which are not infre quently made in connection with it by 
those who profess to know, and in some cases by those who ought to 
know better. In the latter case a more charitable term to use 

carelessness.” The fact that the things under consideration are 
buried underground where they are inaccessible for disproving the 
assertions leads to carelessness and libe sty in making assertions, If 
pi vale ians could not so easily bury their faults, mistakes and results 
of ignorance e 6 ft. underground, they would no doubt do: ü little n more 
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* From thé: " Blectric Railw ay Journal,” 
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studying and ke more careful in what they say and do, with an as- 
sumed but often unwarranted positiveness. 

It has been repeatedly stated that if the voltage measured between 
two buried conductors is high the mysterious iron-eating current 
becomes ravenous. As a matter of fact it may be, and doubtless 
often is, just the reverse. Nuppose two pipes w hich are not in con- 
tact with each other to be buried in a box of perfectly dry sand and 
suppose a high voltage to be applied to them ; absolutely no current 
would flow from one to the other, notwithstanding the cry of danger, 
based on the high voltage. Now suppose a low voltage was applied 
to them and a bucket of lye was poured over the sand. A very de- 
structive cureent would then flow between them, although they would 
be considered ** safe " because the voltage was low. A voltage read- 
ing alone is therefore no criterion at all; the actual results may be 
the reverse of those supposed. A high voltage merely indicates a 
stronger tendency for a great current to flow, but a low v oltage by no 
means indicates that a very large current is not flowing. Moreover, 
an existing voltage may he merely what might be called “ static ^ ; 
that is to say, without any energy behind it actually to produce a 
current. It is then quite harmless from the standpoint of electro- 
lysis and practically disappears when the two points are connected 
with an ammeter. For purposes of distinction the other kind of 
voltage might appropriately be called “dynamic.” Therefore the 
internal resistance of the voltmeter may often be a very important 
factor in the measurement, for if too low it may give quite false 
results. 

The supposed voltage of the “ earth " is sometimes measured by 
driving a '* stake " into the earth, old iron pipes being often used for 
this purpose. Sometimes one stake happens to be a galvanised pipe 
while the other is a rusted one. In such a case a voltage which was 
not present befoie could be found to exist because the zinc and the 
rust form a depolarized battery. Consequently, not the earth but 
the one who is making the tests is responsible for the voltage. 'Yo be 
sure of what is actually going on, it is necessary to find out also 
whether or rot a current is flowing, and if so, how much. This deter- 
mination is not always simple and easy. as will be shown below, and 
this is especially the case for one who is not well versed in such 
measurements. Even if a current is found to be flowing in a pipe, it 
does not necessarily follow that this current is doing damage. It 
may be flowing out of the pipe quite harmlessly through a metallic 
connection instead of through an electrolyte like the liquids in the 
carth. It has keen asserted that, as the surface of pipes is large, 
quite a large current could be permitted to leave a pipe without doing 
much more damage than the usual and expecting rusting. It is 
thereby assumed that the current leaves the pipe evenly distributed 
over its large surface. But the probabilities are generally quite 
strong that the contrary is the fact and that the outflow will concen- 
trate itself in one relativ ely small part where the conditions for its 
leaving the pipe and finding its w av " home " are the most favourable 
Thus, such a supposedly harmless current may then do serious 
damage. It has also been asserted that at least a certain voltage is 
required to make the current flow out ; that is to say, that a certain 
counter electromotive force must first be overcome before a current 
can flow at all; hence below this voltage there can be no current. 
This is also an error. The so-called counter electromotive force of 
iron when the current leaves it may actually be negative and pro- 
bably generally is so. Hence it tends actually to produce a current 
itself without external help, and if a good depolariser happens to be 
present at the corresponding cathode such a self-generated current 
would very likely flow and corrode the iron. In other words, this 
would be a case of damage for which the railway currents would in 
many cases be held responsible even though they were not at all to 
blame. Pitting, which is often believed to establish the fact that 
the corrosion was clectrolytic, may also be caused by such self-gene- 
rated currents if the stream of current happens to be localized. at 
points by the surrounding soil or by holes in the paint on the pipe. 
On the other hand, the resistance, or, better, the virtual resistance, 
from a metal surface to the earth may be very high, so high. in fact, 
that at times it probably acts as a moderate insulator. The difti- 
culties of making a good low-resistance connection with the earth 
for a large current are well-known to those who have tricd it. The 
ground itself seems to have a rather low resistance after the current 
penetrates some distance and gets well distributed in it. 

Measurements have been made in all seriousiess with 2 volt-and 
ammeter to obtain the ohmic resistance of © the esrth between the 
cracks and a line of pipe. or between two lines or pipe while currents 
are flowing in both and while a voltage exists hetseen them; yet 

‘an anvone say What suc hoa measured resistance steaiiies ?. It must 
necessarily embrace the whole gloke and include the earth as far as 
our antirodes in Australia. Tke voltage between them is then divi- 
ded by this resistares to get the current Howing between them, on 
the plea that this js Ohms law end that that law is conect! A part 
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of that caleulated current must then IUVENEM TREE RLAFAQUIAIGAQUE IECSRENURERURIADHNSUNUGENIQP REIN OR flow through Aus- 
tralia also; hence the claims for damages might involve international 
complications ! Practically all the real effective resistance is pro- 
bably only in the immediate sur rounding ofthe pipe. The resistance 
between two plates in the ocean is said to be nearly the same whether 
thev are a few feet or manv miles apart. Sometimes a very large 
current is made to flow when a pipe is connected to a track through 
a low resistance. It looks startling, spectacular and serious, and it 
worries the uninitiated ; vet it may not signify any real danger. A 
pipe may be positive to a nearby track and hence he in the so-called 
danger zone, vet be quite free from danger. because the earth be- 
tween them, including perhaps some other conductor, may be posi- 
tive to the pipe. 

Much has been said on paper about pipes being eaten away at a 
poor joint, hence the assertion about the danger of currents flowing 
lengthwise through a line of pipe. But have these cases been found 
as often as they have been talked and written about ? If this is so 
serious, Why are not the actual cases of such " sawed-off ` pipes more 
numerous ? The probabilities in such cases are that owing to the 
high surface resistance the current generally gets into the ground 
over a larger area and is not confined chietly to a ring around the 
pipe right at the bad joint, which would be the cause of the * sawed- 
ofl ^ ellect. Another not infrequent error may arise when one 
measures and expresses a true voltage in terms of a resistance in 
ohms. This practice may lead to seriously false conclusions. A 
counter electromotive force is physically a very different thing from 
a resistance, even though both act jointly to oppose the flow of a cur- 
rent. While at times the measurement of volts in terms of ohms 
may be justified and correct for certain purposes, it should be done 
only by those who understand clearly what thev are doing. 

In many cases one of the most difficult measurements to make 
properly. and reliably in tests for electrolysis is that of the currents 
flowing in inaccessible, buried conductors or through the ground. 
At the same time this is often one of the most important measure- 
ments to make, for as shown hereinbefore a mere voltage alone is not 
conclusiv e. The usual wav of measuring such currents in pipes is to 

‘assume " the resistance of a piece of the pipe and then divide this 
into the drop of voltage. This, at times, is a very useful and conveni- 
ent expedient for a very crude approximate measurement, but the 
error in the result is just as great as the error in the assumption. The 
actual resistance of a buried pipe may be quite different from that of 
samples of new pipe on which the tabulated figures are based. The 
writer has found discrepancies of as much as 100 per cent. between 
the actual and the tabulated assumed resistance of pipes. Moreover, 
in crossing valleys a line of water pipe probably has much thicker 
walls than over hills, and it would not be possible to determine this 
thickness from the outside appearance. A practical method for 
really measuring such resistances of buried pipes in place was de- 
scribed in this Journal by the writer in the issue for Oct. 11, 1913. 
Another method, and one which is often used, is called °‘ the indirect 
method, as though there was only one! To dignify a method by a 
name is thought to give it a cloak of respectability. But let us ex- 
amine this well-known and much-used method and see to what seri- 
ous absurdities it may lead. The method consists in measuring the: 
voltage E between two points, sav on a pipe rail, column, bridge, 
reinforcement, &c., through which current is supposed to be flowing 
and which current is to be measured. Then the investigator con- 
nects an ammeter between those points and measures the current Í 
through it and at the same time the new and lower voltage e at these 
points. Then the current which was flowing normally through this 
conductor is caleulated from the formula E Ij(E— e). To test this 
method, assume that the voltage which produces this current is 
impressed on the pipe at some distant places, which will almost 
always be the case and is therefore quite normal. Hence the eurreat 
goes through some resistances before it gets to the piece under test. 
For the sake of convenience in figures, let this unknown resistance 
be T ohm, and let the piece under test have 10 ohms, while the original 
voltage which causes the current is 11 volts. The normal current 
flowing through the piece under test is therefore just 1 ampere, a ad 
the voltage E at the two points under test will be 10. Now connect 
an ammeter between these points having a resistance, ine Juding its 
leads, of 0-5 ohm. Tt will then read about 7:1 ampere and € will be 
found to be about 3-55 volts, from which the calculated eurre at 
obtained by the foregoing formula will be about 1L ampere ` while 
before it was shown that it really is ampere. The error is therefore 
enormous, more than 1,000 per cent. 1n practice the real current 
is not known, hence one does not know the error he is making 2a. id 
accepts the results. One who is careful enough to analyse the theory 
of this method will tind thet it is based on the assumption that the 
total current which actually is flowing between these two points is 
the same before and while the ammeter is applied. But how is the 
one who makes the test to know that this unknown current is or is nt 


THE ELECTRICIAN, MARCH 6, 1914. 


‘the same? It depends entirely upon where the voltage is applied, 
and this is generally unknown. It may be thought safe to assume 
that the current is constant when the piece under test is known to 
have only a small part of that total resistance which determines the 
current, that is to say, when it is only a short piece of a long line of 
track or pipe. Even this assumes that one knows where the voltage 
is really applied, which way be a dangerous assumption: 

The " indirect " method may lead to still worse absurdities, as 
shown, for instance, in the following practical case. The drop of 
voltage between two fire plugs connected to a long line of 16 in. cast- 
iron water pipe, at two points 100 ft. apart, is found to be 500 milli- 
volts, which would seem to be serious. The normal resistivity of 
such a pipe may be of the order of about 0-01 milliohm per foot, so 
that the resistance of 100 ft. should be about 1 milliohm. Hence 
‘the calculated current which is flowing would be 500 ampere, a quan- 
tity quite important and possibly quite serious. 
this is true and to contirm it. the " indirect " method is applied. 

The ammeter Is connected and reads 250 amperes, and the reduced 
voltage e is found to be 250 millivolts, or just half of the former E. 
The current calculated from these obesrvations will then be 500 
amperes, confirming the first estimated value so nicely that it would 
generally be accepted as a proof. Two entirely different methods 
have given the same results; the tester is satisfied, and the pipe 
owner is worried. As a matter of fact, and in spite of these readings 
and tests. a perfectly insulating joint existed in this 100 ft. of pipe 
under test, and normally absolutely no current was Howing through 
this pipe under these conditions, showing how seriously wrong the 
results of these measurements may be. Since the method gives the 
same results whether the current is really flowing or not, it is totally 
unreliable in this form. Any one wishing to contirm this statement 
by analysis can readily do so. Assume the circuit under test to be 
broken: assume the original voltage to be 500 millivolts, applied at 
two points beyond the piece under test, and the resistance of the rest 
of the pipe between these points and not under test to be 1 milliohm. 
By applying the “indirect " method, the values of E. e and I given 
above will then be found to be obtained. This is not at all a tricky 
case but is one which may easily arise. For example, an instance 
occurred m which it was thought that the circuit was continuous 
while as a matter of fact it was not. Moreover, if the Joint does not 
insulate absolutely but only poorly. serious errors will also result, 
though they may not be quite so large. ‘The foregoing illustrations 
will show what wrong and deceptive results can be obtained by the 
‘interpretations of the careless or the unskilled, and they emphasise 
the importance of making such measurements and interpretations 
with intelligence and care, 


PHYSICAL SOCIETY. 


At the Annual General Meeting held on February 13, 1914. at 
the Imperial College of Science. Prof. (C. H. Lees. F.R.S.. Vice- 
President. in the Chur, the forma! business was first transacted. the 
new President and Council being elected, as stated in our la: t issue, 

A Paper entitled 


“Cn the Moving Coil Ballistic Gaivanometer.”’ 


by R. Lr. Jones, M.A.. was then read by Mr. A. CAMPBELL. 

The author tirst considers the mathematical theory of a moving 
coil galvanometer in which the damping is such as to make the 
motion non-osvillatory ; then an account is given of some observa- 
tions on a galvanometer which contirm some of the deductions from 
the theory. and the results obtained are applied to find the relation 
between the galvanometer throw and the change of flux in the search 
coll which produces it. 

Prof. C. H. Lees thought it likely that with a highly damped gelvano- 
meter the creeping at the end would create a dificulty es to what reading 
to take. 

Prof, T. MvraknB steted that the creep poesented no iifficultv. since it 
was easy to vet the maximum deflection reached. The real dithculty 
Was in getting the true zero, 

Mr. A. CaurBELL mentioned that althouzh the case of the strongly 
damped galvanometer when used with a search coil ctl not app car to he 
treated in any English text-book. he had found it @cscribed in. Wohl: 
rausch's “ Lehrbuch der praktischen Physik © (10th elition, 1905). 


A Paper 

“On Vibration Galvanometers of Low Effective Resistance” 
was read by Mr. A. CAMPBELL. 

The mathematical theory of the motion of the moving coil of a 
vibration galvanometer is first given (partly following Wenner). and 


simple relations are shown to hold between the two resonance fre- 
‘quencies,’"the free frequency and the amplitude time constant. 1t is 
a a v 


To find out whether 
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| also shown how all the constants of the equation of motion can be 
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deduced from observations of the direct and alternating-current 
sensitivities, the alternating voltage sensitivity and the ^ dead " 
resistance. A complete table of the observed and deduced con- 
stants is giv en for a series of very small coils, the number of turns in 
these varying from 1 to 40. The current sensitivities range from 
6 mm. to 160 mm. at 1 m. per microampere at 100 e; per second, the 
corresponding effective resistances being about 9 and 1,500 ohms 
respectively, It is pointed out that the selectiveness (for given 
current) due to resonance is mainly determined by the absolute 
value of the “amplitude time constant `; the more sluggish a 
galvanometer is in settling to zero the more selective will it be. 

Dr. ResseLL thought everyone was indebted to Mr. Campbell. for 
pepularising the resonance galvanometer, In the present Paper the 
use of the amplitude time constant struck him as being very neat. 

Prof. 6. W. O. Howe pointed out that one method of determining the 
no-load losses of a motor was to cut off the supply and observe the rate of 
slowing down. From this the losses could be calculated, and the efficiency 
found. This, in effect, was what Mr. Campbell did with the vibration 
gzalvanometer, and there seemed to be many analogous points in the two 
pr OCeESSES, 

Mr. CAMPBELL thought Prof. Howe's analogy was extremely good. He 
added that a coil tested at 30v per second gave a current sensitivity of 
200 mm. at l metre per microampere with an cffective resistance of 
2.500 ohms. 


A Paper 


* On Vacuum-tight Lead Seals for Leading-in Wires in Vitreous 
Silica and other Glasses ” 


was read by Dr. H.F. S. SAND. 

The author has found that lead which has been allowed to solidify 
in contact with glass will, if free from oxide, form a vacuum-tigat 
joint with the latter. Owing to the very great firmness with which 
the metal adheres, and owing to its great plasticity, these joints can 
stand temperature. changes without damage. When applied to 
quartz, the joints are usually made inside a tube in conjunction with 
a molvbdennin wire seal as follows: The tube is shaped so that the 
molv bdenum wire can be placed loosely inside it. A short piece of 
the latter is later sealed into the quartz, whereas one of its ends 
projects a few millimetres into the space in which the lead seal is to 
be made. Connected with this space by a short capillary there is an 
upper chamber m which the piece of lc ad is placed. he air is first 
biown out with hydrogen, and the tube then closed at the top and 
evacuated to a pressure of a millimetre or two. The quartz is then 
softened awl pinched on to the molybdenum wire. After this the 
lead is melted and allowed to filter from oxide through the capillary 
and run into the space shaped to receive it, which has been highly 
heated. Before it has solidified. the tube is broken at the top to 
allow the pressure of the atmosphere to force the lead well against the 
surface of the glass. The tube is then cut at a suitable place and a 
pue d leading-in wire introduced into the lead. Such seals have 
heen successfully titted to vacuum tubes, mercury lamps, &c., and 
when made as described have so far not been known to fail. 


Prof. €. H. Lees asked how the cost of the process compared with that 
of the ordinary platinum seals in the case of glass. 

Dr. SAN ps. in reply, stated that platinum sealscould be made with such 
small quantities of platinum that it was hopeless to try to compete with 
them in point of ch-apness. 


CABLE COM2ANIES' STAFFS DINNER. 


Fhe 20ih annual dinner of the Stafts of the Cable Companies in London 
was held in the International Hall of the Monico Restaurant, Regent- 
street. London, on Saturday last. when the chairman, Mr. Fred Ward, 
manager in London of the Commercial Cable Co., and the vice-chairman, 
Mr T. W. Goulding (European commercial menager of the Western 
Union System). were supported by a gathering numbering over 240. 

This is an annual function arranged on the rota principle, the leading 
companies taking it in turn to organise the dinner. Last vear the 
Western Union were “in the chair.” this vear the Commercial Cable 
Company, and next vear it will be the turn of the Eastern and Associated 
Companies, 

Among the company present on Saturday evening were Mr. F. C. C. 
Nielsen (Great. Northern), Mr. S.J. Goddard (Western Union), Mr. N. 
Fenn (Western Union). Mr. R. T. Wolfe (Eastern Extension), Mr. W.J. 
Finnis (Indo-European), Mr. W. Faulkner (Eastern), Mr. F. Y. Preddle 
(Direct Spanish). Mr. W. W. Howell (P, Q. Company), Mr. Ces 
(West African) Mr. H. E. Plank (African. Direct), Mr. Raitt 
(Western). Mr. F. O. Thompson ( Direct U.S.) Mr. W. Bradfie i a 


Company). Me. J. G. Youngson, Mr. J. W. Barnes, Mr. H. Pinnell 
Mr. E. Hurdus. Mr. L. T. Obel. Mr. R. M. Savers, Mr. O. D hs, Mr 
A. Powell, Mr. W. JJ. Blenheim, Mr. W. S. Scott, Mr. W. Williams, Mr 
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M. K. Exskildsen, Mr. J. Winser, Mr. E. G. Phillips. Mr. J. Furz*. Mr. 
A. Tap!'ev, Mr. G. Crighton, Mr. M. Irvine, Mr. W. M. Kent. Mr. J. 
Mountford, Mr. J. Boddy, Mr. F. J. Macbeth, Mr. J. H. Stephens, anl 
Mr. W. T. Edwards. 

Letters and telegrams of regret for absence through ill-h (i! and other 
causes were read from Mr. W. Hibberdine (Eastern), Mr. E. Steer Hodson 
(Western). Mr. W. Miles (Direct U.S. and Anglo), Mr. J. C. Denison- 
Pender. M.P.. &c. Cableyrams were read. from members of the 
Companies steffs from many places. abroad all wishing th: com- 
pany assembled a healthy appetite and a pleasant evening. 

Aft r a good dinner, Mr. Frep Warp, who had an enthusiastic 
reception, proposed “ The Cable Companies.” and said that. althouch 
on many former occasions the history and importance of the cable 
companies had been outlined, there was still much that. might he 
related of the good work which the companies carried on. Their rami- 
fications were world-wide, and he would goso far as to sav that the pros- 
perity which had been a feature of the past half century and was now 
everywhere apparent owed no small part to the facilities for communi- 
cation offered by the submarine cables, which had now for many vears 
enabled communication to be carried. on all over the habitable globe. 
There was much of interest he could sav, but this was a time when they 
were giving themselves over to fun and enjoyment, and he would content 
himself with the remark that he hoped and believed the future had as 
much prosperity in store for them as had the past, and that the statis of 
the London offices would. foregather for many years to come at these 
enjoyable dinners, 

Mr. T. W. GovcrprNé, who also was most cordially received, responding 
to the toast, said he felt strongly that the occasion. was not one when 
shop should be discussed. He thought they were all proud of the branch 
of work in which they had been placed. and he was sure there was a spirit 
of comradeship and union amongst the statis of the cable companies of 
which they were all members. Their work was a boon tothe civilised 
world. Telegraphy was not so very long ago considered a marvel. It 
was now so perfect in its operation, so certain in its achievements, that 
it had ceased to be a marvel and was one of the commonyplaces of our 
commercial life. Tf statisties had been kept he was sure they would 
show that the work undertaken by the cable companies had been directly 
largely responsible for the great progress of the worll during recent times, 
There was no fear, he thought, of any setback to the branch of telegraphic 
work that nearly all present were engaged in. There was room for all 
sections. The greater the facilities provided, the vreater would be the 
volume of trathe to be handled, and he prophesied that cable men would 
find themselves fully employed. He hoped that all the companies woul | 
always be well represented at these annuel dinners of the staffs. On 
behalf of the cable companies he thanked them for the warm reception 
given to the toz«t, and personzlly he hoped to be prevent on many future 
Occasions. 

Mr. E. G. Parres proposed the toast of "^ The Annual Dinner," and 
complimented the stewards upon the excellent arrangements made. He 
reminded them that next vear the dinner would be organised by the 
Eastern Company. and that it woull comede with th» coming of 
of these witherinus., He asked all present and the statis of all the cova. 
panies to cive that occasion their. fullest support. [In the regretted 
absence of Mr. Denison- Penter, he coupled the toast with the name of 
Mr. W. J. Finnis. of the Indo Company, 

Mr. Fixsis said he regarced these annual dinners as one of the best 
possible means of bringing the statis of the companies into vood fellow- 
ship, and highly complimented the Commercial men who had so admirably 
provided for the large company he saw around him. His own Company 
(the Indo) was one of the smaller group, ard consequently was not in the 
running for taking a hand in the hard work of organising such function. 
He thought, perhaps, thetit might be arranged for the sm adler comp cies 
to combine for the purpose, so that this hard work might be fairly divided, 
He was sure that the staffs of the smaller compantios were proud of the 
opportunity of joining in such fraternal gatherings, ‘Phe se dinners wer: 
of world-wide renown amongst cable men. He saw before him repre. 
sentatives of the poneers in. submarine cable work-—FEnebind. America 
and Denmack— and it was a real pleesure to meet old. friends at these 
functions. If for no other reason it was desirable thet they shoud he 
long continued. : 

Mr. S. Fess proposed the toast of 7 "Phe Chairman “ina few felicitens 
words, and referred to the close connection between Mr. Ward's family 
and submarine telegraphy. He had only known the chairman personally 
for a few vents, but he had learned in that short time to appreciate his 
sterling qualities, With his brother, Mr. George Ward, he had heen 
longer acquainted, and the characteristics of the family were well per- 
sonified. in both brothers. He hae not. himself been lone in Lome on, 
although he had been nearly 40 vears in the service. but he had come to 
regard these annual dinners of the stats as most pleasant and »ucecssful. 
He then. proposed Mr. Ward's vood health and prosperity. and thè: wees 
drunk upstanding, with vocal honours, 

Mr. Warp briefly replied, thanking Mr. Fenn for his kin’ ly reference 
to his brother, whose work in the telegraph service he had always re- 
garded as a high standard for himself. He hoped te live to be present at 
many of these dinners and to have the pleasure of presiding at some 
of them, He took that opportunity «of complimenting: the stats of th: 
cable comp unl ^ in London upen the tale nt displaved nn connection with 
the entertainment given during that evening, He reverded same of the 
entertainers as really gifted? men. 

The proceedings concluded with God Save the King.” 

A lengthy musical programme was wholly provided bv members of th: 
cable companies’ staffs and was of an exceptionally high order, 


LEGAL INTELLIGENCE. 


oie 


Osram Lamp Litigation. 


On Friday Mr. Justice Eve had before him a summons taken out by the - 


Osram Lamp Works (Ltd.) in the action brought by them against the 
Gabriel Lamp Co. In giving his decision, his Lordship said the appli- 
cation was for an order for better answers by defendants to two interro- 
gatories, ‘Fhe action was for an injunction to restrain alleged infringe- 
ment of letters patent relating to improvements in the manufacture ot 
Incandescent electric lamps and metallic bodies for electric glow lamps. 
Plaintiffs were claiming on the ground of a sale by defendants in Oet., 
1912. of 150 lamps. the issue by defendants of circulars, and the pub- 
lishing of advertisements. Liberty was given to plaintiffs to deliver 
seven interrogatories to defendants, Of these the first, the fifth and the 
sixth were referred to in the summons. The first was, 7 Did defendants 
sell on or about Oct. G 19812, or some other date, to Messrs. Maxwell, 
Butcher & Co.. 150 lamps or what number of lamps Y“ The fifth was, 
“ Were the said lamps manufactured wholly or in part by the Compagnie 
Generale d` Electricité, of Paris * and the sixth. ^ Were the said lamp: 
supplied. to defendants whole or in part by the said company 2°? The 
first interrogatory was answered in the affirmative, The titth was ob- 
jected to on the «round that it was irrelevant, and was not put bona tide 
for the purposes of the action. With regard to the sixth, defendants said 
the lamps were supplied te them, but they objected to sav by whom for 
the same reasons as before. Plaintiffs asked that defendants be ordered 
to vive further answers to these two latter interrogatories, Ft was eon- 
tended. that, defendants themselves being (as they had stated) imo- 
rant of the process of manufacture, plaintiffs ought to be allowed to 
obtain from defendants particulars of the source from which the lamps 
came, as they would thereby be able to ascertain the process of manu- 


facture, He (the Jndge) did not think it was proper matter for an 


Interrogatory. No doubt the information would be of material assistance 
and would save plaintiti* trouble and expense, [t was legitimate to save 
expense by means of interrogatories, but it was not legitimate where the 
items set related simply to matters which it was not incumbent upon the 
interrogating party to prove, but which, if proved, might assist in proving 
the facts. The question he had tô decide was whether the information 
asked for was the proper subject of interrogatories, and he did not think it 
Was. 


On the application of Mr. Hunter Gray (for plaintiffs) his Lord-hip: 


cave leave to appeal. 


PARLIAMENTARY INTELLIGENCE. 


DR. GOLOSCHMIDTS WIRELESS SYSTEM. 


In the House of Comnrons on Fi idav Mr. W. GUINNESS asked the 
Postmaster-General whether he could sav on what date rights to use Dr. 
Goldschmidt s wireless apparatus were acquired by Marconis Wireless 
Telegraph €o. ; and whether. in view of the unfavourable opinion of Dr. 
Goldschmidt’s system expressed by the Postmaster-Geneial at the end 
of last session when refusing to allow its owners to tender for the Impe: ial 
Wireless chain, he could explain why Marconis Wireless ‘Telegraph Co. 
found the Gold schinidt system worth buving. 

In reply, Capi; NoRTON stated that he understood that the Marconi 
Company acquire] the rights in question in September last. He did not 
know what motives actuated them in doing so: bui the Advisory Com- 
mittee on. Wireless “Pelesraphy, over which Lord. Parker presided, re- 
ported that the system was a promising one, He could not tind that his 
predecessor ever espresse [ any. opinion inconsistent with that of the 
Committee; and he micht perhaps remind the hon. member that he 
stated that he would be very ghel to consider the employment of the 
system for the later stations of the Imperial chain if proof was forth- 
coming within the next few months that jt was more etticient or more 
economical than the Marconi system. The Posimaster-General was still 
considering the matter. 


C 


Yorkshire Electric Power Bill.—On We'nesdav the Standing 
Orders Committee of the House of Lords had before it this Bill, on the 
report of the examiner that the terms did not comply with the Standing 
Orders, since the notices dealing with the area of supply were defective 

Aiter hearing the agents for the bill. the Earl of Donoughmore int 
n that the Committee h Id the bill did not comply with the standing 

reieys, 


ee ea 


Canadian Pacific Railway Electrification.—It ix stated by 
i Engineering 7 that one of the Canadian Pacific Railway Co. s 
Ines through the Rocky Mountains will be equipped for electric 
traction as an experiment. If this experiment should prove 
successful, it is not improbable that many of the other moun- 
tain lines will be converted so as to be worked by electiic power 
Instead of by steam. This would facilitate the utilisation of the 
abundant water-power which is available in British Columbia. 
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installed in the smaller area. 
its issue of February 28th, quotes a case which is almost on 
all fours with that of Hove—namelv, the Willesden Urban 


CONTENTS. 

Hovs's OrroRTUNITY........ 915 A *Half-Watt" Holder. Illus. 190 
Business Notices............ 916  Hope's Patent Fuse Arc Ar- 
Bankruptcies, Liquidations,&c. 916 | rester. Illustrated........ 192 
Rlectricity Supply .......... 916 *'Ultralux" Jllustrated.... 192 . 
Lighting Notes ............ Ov? | Waa coeds er e ee ds 193 
Power & Heating Notes .... 917| Carron Cooking Apparatus. | 
Traction Notes ............ 918 Ilustrated .......... oe 193 


Telegraph & Telephone Notes 918 
Miscellaneous Notes ........ 919 
Empire Notes .............- . 919 
Foreign Notes .............. 920 
Tenders Invited ............ 920 
Tenders Received & Accepted 921 | 


The Round Table............ 189 
Henley's Birthmark. Illus... 189 


Artistic Fittings for ** Wotan” 
Half-Watt Lamps. Illus... 194 

The Effective Lighting of 
Churches. Illustrated..... 195 

Witton-Kramer Electric Drills. 
Illustrated 


€9 «99 0€97*e«.9790909 


Companies’ Meetings & Reports e 
7 


The ** Point Fives".......... 189 | New Companies, &c. ........ 
Simplex Drilling Machines. City Notes  ........ eee ees. 92B 
190 | Companies’ Share List ...... 929 


Illustrated _..... — 


HOVE'S OPPORTUNITY. 


After a long period of delav, the Hove Corporation will 
have brought before it the recommendation of the special 
committee appointed to consider what should be done by 
the Corporation with the electrical undertaking recently 
acquired from the Hove Electric Lighting Co. According 
to the “ Brighton Herald," this matter is to receive special 


The * Brighton Herald," in 


District Council. The quoted prices at which electrical 
energy is purchased from the North Metropolitan Electric 
Supply Co. can, of course, be verified, and the fact that this 
Urban District Council can make a profit of £2,700 a year 
is well worth noting. There is, however, another important 
aspect of the purchase of electrical energy bv this pro- 
gressive municipality, and that is a good deal of the cost of 
the high-tension feeders is borne by the Urban District 
Council. and the energy is metered at the power house, so 
that the transmission losses have to be paid for by the 
purchasers, and not by the suppliers. We understand that 
the Brighton Corporation offer to provide some £20,000 
worth of high-tension mains, that they propose to keep 
some 3,000 H.P. of plant specially allocated to the Hove 
supply, and that the losses in transmission will not have to 
be borne by the Hove Corporation. We also believe that 
the Brighton Corporation offers energy at £4 per kilowatt of 
maximum demand plus 0-65d. per umt. If an agreement 
is come to with Brighton at these figures the Hove Cor- 


consideration the week after next. We understand that | poration will be in a position to increase the demand within 
offers to lease the present undertaking and work the | its area by reducing the cost of energy. We have only to 


steam plant on as economical lines as may be have been 


| 


mention that the price per unit for lighting is at present 


made by three syndicates. It is inconceivable that any | 54d. to show what a wide margin there is to work upon. 


proposal satisfactory to the Hove Corporation can be made 
on the lines hitherto followed. Even supposing that a par- 
ticularly progressive syndicate leased the undertaking, it 
would have to be up very early to run a system with tiny 
and uneconomical generating sets, the works cost of which 
are now at the abnormally high figure of 2:2d. per unit. 
Every progressive electricity undertaking throughout the 
country has scrapped, or is scrapping, generators the size 
of those installed at the Hove station. We shall be dis- 
appointed if the Hove Corporation troubles itself to discuss 
any proposal which does not embrace some scheme such 
as that suggested by the Brighton Corporation, for therein 
undoubtedly lies the correct solution of its electricity 
supply problem. 

As we pointed out some months ago, the Hove Corpora- 
tion need have no fear that it is establishing a dangerous 
precedent in taking electricity supply in bulk from Brighton. 
Many notable examples may now be cited of corporate 
bodies in a similar position to Hove being supplied with 
electrical energy from adjoining areas in which large 
municipal stations have been put down, and which can 
generate and supply at prices far below those attainable, or 
likely to be attainable, with the steam plant originally 


Then, agfin, the fact that Brighton has made such pro- 
gress with the supply of energv for cooking and heating 
purposes at a flat rate of 1d. per unit will be additional 
encouragement to Hove to push for business in this quarter. 
Naturallv, any extension of the demand will improve the 
load factor of the undertaking, raise its efficiency in working, 
and make it more profitable to the Hove Corporation. We 
have alreadv pointed out the great advantages which would 
accrue in a residential district like Hove from the absence 
of a generating station ; but we think the most important 
feature of the purchase of electrical energy is to be found in 
the release of the engineer and manager from those arduous 
duties relating to the technical and engineering details con- 
nected with the running of a steam plant, and which has to 
be given his constant attention. It would be possible for 
the man in charge more readily to develop the business sid 
of the undertaking and increase the sales of the purchased 
electrical energy. After all, this is the true essence of 
business, the buving in the cheapest market and the selling 
to the best advantage of the commodity purchased. We 
feel sure that these vital facts will be duly weighed by th: 
Hove Corporation, and will favourably influence its decisio i 
upon this important matter. 
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BUSINESS NOTICES. 


Mr. F. W. Dennis has retired from the firm of Messrs. W. F. Dennis 
& Co. as from Feb. 19 last. but this will in no way affect the conduct 
cf the business, which will be carried on. as heretofore. by Mr. 
F. A. B. Lord and Mr. J. E. Hood. who has now been admitted a 
partner. The firm also announce that Mr. L. H. Hurburgh, who 
has been in their employ for many years. will also assist in the man- 
agement. and as from March 2 will hold their procuration. 


The Commercial Cable Co. have opened a new office at Backhall 
Chambers. Baldwin-street, Bristol. 


The telephone number of the Record Electrical Co. has been 
ultered to 6.700 Victoria. 

The Electrical Apparatus Co. notify us that Messrs. Brown, 
Primrcse & Smith have ceased to represent them in Scotland. Their 
Scottish business will, in future, be handled by Mr. R. E. Mitchell, 
and for the moment correspondence should be addressed to his 
private address, 3, Caledonian-terrace, Cambuslang, Glasgow. 

Mr. Edward Duisherg informs us that he has severed his connection 
with Messrs. Goodchild & Macnab as manager of their small tools 
department. that he has started business on his own account (at 26, 
Victoria-street. S.W.), and that he is specialising in twist drills and 
die castings. 

Galsworthy Ltd., 15 & 16. Newman-street. W.. announce that they 
have decided to open a branch at Athenian Buildings. 9. Park-lane, 
Leeds. where they will very shortly open showrooms. Mr. W. B. 
Chtton will take over the management of the branch. and Mr. Wm. A. 
Meddick will represent the firm in London and on the South Coast. 


Owing to the increasing demand for the ` Pitter Multiblade Fans,” 
the ventilating business for the British Empire will in future be con- 
dacted by Pitters Ventilating & Engineering Co.. 20. Bishopsgate, 
IC 

These fans, which have (we are informed) been installed in a large 
haenher of public buildings, factories, &c.; are made to suit electric or 
helt drives. The G.P.O. has recently placed a contract for three vears 
for these fans, 

Messrs. Creed. Bille & Co.. of Croydon, ask us to state. in reference 
to the article which appeared in our issue of the 20th February, on 
" Nome Proposed Improvements in the Wheatstone Automatic 
Sestem.” that the patent rights (for this country and abroad) in the 
new method invented by Mr. Ricardo Lopez for perforating the paper 
slips used for the automatic transmission of telegraphic signals by 
the Wheatstone transmitter have been purchased by them. 

The business hitherto carried on by Victor Jas. Harraway and 
Archibald John Cunnington. as Harraway Bros.. electrical engineers, 
116. High-street. Kensington. and 45. Kings -road. Chelsea, London. 
SW... will in future be carried on by Harraway Bros. (Ltd). of which 
Messrs. Vietor Jas. Harraway and Archibald John Cunnington are 
so'e directors. 

A firm of electrical engineers. contractors and manufacturers? 
agents at Edmonton, Alberta, desires to be placed in touch with 
United Kingdom manufacturers of electrical machines and appa- 
ritus, Further information from the High Commissioner for 
Canada. 17. Vietoria-street. London. S.W. 

Patent Cevelopment.—The proprietor of patent No, O.647/1912, 
relating to ©“ Electric cireuit-breakers and the like.” desire to dispose 
ot same or to grant licences thereunder. fnquiries to Mr. Hugo 
Tillquist, Malmskillnadsgatan 26, Stockholm, C., Sweden. 

Insurance Companies Amalgamation.—A provisional agreement 
Les been entered into between the London & Lancashire Fire and the 
National Poiler & General Insurance Companies; under which the 
London & Lancashire Co. acquires control of the National Co. as a 
co ny Conecrn. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Fredk. 12 Behrens (trading as Fred Burns). electrical engineer, 
1. Market-street. Barnsley. has been adjudicated bankrupt. The 
cist meeting of creditors will take place on Mareh 9 and the publie 
examination on. March 26. both at the County Court Hall. Regent- 
street, Barnsley. 

The first meeting of creditors of the Grindell- Matthews Wireless 
Telephone Synd. (Ltd.). will be held at 33. Carey-street, London, 
W.C. on March LO. 

The Electromotor Equipment Co. (Ltd.) is being wound up volun- 
turily. A meeting of creditors will take place at 69/65, Paul-street, 
insburv. London. F.C), to-day (March 6) at 230pm. (Chains to 


Mr, O. Steiner (liquidator), 21, Old Broad-street. London. E.C. 
The Harrington. Electric Light Co. (Ltd.) is being wound up 


voluntarily, and Mr. W. B. Smith, 34, Market-place, Long Eaton, 
Eas been appointed liquidator. 
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EXTENSIONS. 
Bexley.— Application is to be made for sanction to borrow £2,500 for 
mains and services. 


Blackpool.—Application has been made to the L.G. Board for 
permission to borrow £15,000 for cable extensions. 


Brighton.— Application is to be made to the Local Government 
Board for sanction to a loan of £16,000 for electric mains and house 
services, and for hiring out motors and heating and cooking apparatus. 

Carlisle.— An inquiry was ke!d on Wednesday into an application 
by the Corporation for sanction to borrow £29,940 for electricity 
supply extensions. 

The city electrical engineer (Mr. F. W. Purse) explained that the 
maximum demand last year was 1.944 kw., and the Electricity Com- 
mittee anticipated 520 kw. additional during the current year, as they 
had already definite applications for that amount. During the last 12 
months the electric light consumers had increased from 632 to 721, and 
they were increasing daily. 

Colne.— The Council have decided to apply to the L.G. Board for 
sanction to borrow £1,000 for purchase of electric motors to be let 
on hire, and £250 for motor-driven booster. 


Dundalk.— The Council decided last week to apply for sanction toa 
loan for extending their electric supply cables in order to give a 
supply of electricity to the Great Northern Railway locomotive 
works. 

Ilford.—The Council have approved the L.G. Board's amended 
scheme for the erection of a sub-station at Goodmayes at an additional 
cost of £2,200. 

London County Council.—Cn Tuesday it was agreed to grant a 
loan of £1,180 to the Mile End Old Town Guardians for electric 
lighting at their premises in Bancroft-road. 

Last week sanction was given to St. Pancras Council borrowing 
£9,248 for electricity supply. 

Shipley.—The L.G. Board have sanctioned the purchase of plant 
and cables required for the extension of the electricity department. 


Southampton.— As a result of the installation of an oil eliminating 
plant at the electricity works. the borough electrical engineer (Mr. 
H. F. Street) reports a saving in water consumption during the year 
of 8.000.000 gallons, and advises the completion of the installation 


- 


at a cost of £127. 
Tunbridge Wells.—New h.t. trunk mains are to be laid from the 
electricity works to East-road. 
Negotiations are proceeding with Southborough Urban Council as to 
à bulk supply of electricity in Southborough. 
Warrington.—Application is to be made to the L.G. Board for 
sanction to a loan of £3.000 for mains extensions during the next three 
years, £2.000 for house services, and £1.950 for a rotary converter. 


GENERAL. 

Bethnal Green (London).— The Electricity Committee recommend 
the Council to seal the agreements with the Stepney Borough Council 
for a supply of electricity in bulk, and for the control, management 
and maintenance of the supplv within the borough. 

Application is also to he made to the London County Council for 
sanction to a loan of £24,470 for electricity supply. 

The Committee report that, with revard to the proposed system of 
eleccrical distribution and to the suggested deviation from the com pul- 
sory area in accordance with the scheme recommended by Mr. J. F. C. 
Snel, the Board of Trade had informed them that as the proposed system 
of supply was included in the general systems of supply approved by the 
Board, that the special approval of the Board was not necessary ; also 
that the Board haf no power to sanction any alceration in the com pulsory 
area, but that they would not raise any question in regard to the sug 
vested deviation, 

Bexley.—Woolwich Council wish to re-open negotiations for an 
unlimited supply of electrical energy in bulk. but the Electricity an 
Tramways Committee submitted the following recommendations to 
their Council :— ; 

That the electrical engineer (Mr. Stokes) be instrueted to proceed vith 
the preparation of the specilicaiion for the extension of plant recon 
mended by him (one 500 kw, single-phase turbo-alternaior. surface Con- 
densine plant with auxiliaries, additional boiler plant, mechanical stoker 
and superheater) and obtain tenders therefor, Woolwich Council are > 
be informed that the Urban Council are preparet to authorise à Dir 
conference as suggested with a view to ascerialning what (1f any? amend- 
and impzoved terms they are prepared to offer for a bulk supply. ne 
that they do not see that any good purpose would be served at pret " 
by complying wiih the suggestion of an inspection of the Besley spado 
&c., by the Borough Council's officers 
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Bingley.— The inauguration of the Council's electricity undertak- 
ing took place on Saturday. 

The Council obtained a provisional order in 1912, and an agreement 
wus made with Keighley Corporation for a supply in bulk of electrical 
energy by means of overhead wires. Electric current is supplied at 6,600 
volts, and at the Bingley sub-station it is transformed down to 400 and 
230 volts for distribution in the town for lighting and power. "The whole 
of the sub.station plant has been supplied and erected by the British 
Westinghouse Co. "There are two 200 H.P. rotary converters for supply- 
ing direct current for the tramways. Distributing mains are laid through 
out the town and the net work is controlled by a complete system of feeder 

illars. Four miles of paper-insulated lead-covered and armoured cable 
have been laid by the Western Electric Co. Mr. Walter Emmott is con- 
sulting engineer, and the whole work has been carried out under the per- 
sonal supervision of Mr. Emmott, junior. Mr. F. L. Pedley, of Bradford, 
is resident engineer. The total cost of the scheme is £7,000. 

Blackrock (co. Dublin).—The Council have appointed Mr. J. P. 
Tierney consulting clectrical engineer to advise them as to the most 
suitable of the following suggested schemes of electric supply :— 

(1) A power station and installation for the district; (2) A supply of 
current in bulk from Dublin Corporation ; (3) a joint municipal scheme 
with Kingstown and Dalkev; (4) an arrangement with the Dublin 
Southern District Electric Supply Co. (for Kingstown and Blackrock); 
(5) a supply of current in bulk from Pembroke Urban Council. 

The Council will oppose the Gas Company's Bill. 

Burnley.—The Electricity Committee have decided to reduce the 
charge of electricity for other purposes than lighting from 13d. to 1d. 
per unit, and after the end of June users of electricity for purposes 
other than traction will have their discount increased from 5 to 10 
per cent. 

Chorley.— Last week the Electricity Committee recommended the 
Council to consent to the application of the Lancashire Electric 
Power Co. for a provisional order, but the matter was referred back 
for further consideration. 

Coleraine.—At a ratepavers' meeting last week a resolution was 
passed recommending the Council to consider the question of the 
erection of electricity works and the introduction of publie electric 
lighting. 

Eccles, —The electrical engineer (Mr. H. W. Angus) has been au- 
thorised to obtain six months’ supply of arc lamp carbons, 

Ely.—The Council have refused to consent to the City of Ely Gas 
Co.'s application for a provisional order. but the company has asked 
the Board of Trade to dispense with the local authority's consent. 

Huddersfleld.—The Electricity Committee has been recommended 
to report upon a demand by Newmill Council fora supply of electricity 
in the district, and also for an extension of the municipal tramways. 

Kendal.—The Flectricity Committee have decided to charge for 
power supplied to cinematograph theatres at a sliding scale com- 
mencing at 44d. per unit for the first 1,000. reducing at the rate of $d. 
for each 1,000 to the minimum of lid. 

Leyton.— The Council are recommended to increase the salary of 
the engineer and manager of the electricity department (Mr. F. 
Harman Lewis) to £700 per annum by two annual increments of £25. 
Various other members of the electricity supply and tramways de- 
partments have also been granted increases of salary. 

Limerick.—Last week the Electric Lighting Committee reported 
that there was no loss on the working of the electricity undertaking 
during the year. 
. The loss had hitherto averaged £1,600 per annum, but there 
was a substantial profit on the present vear's working, and the prospect 
was so encouraging as to warrant a reduction of the price to consumers. 

Lianidloes.—At a recent meeting of ratepayers a resolution was 
passed in favour of the decision of the Council to acquire the under- 
takings of the Llanidloes Electric Light Co. and the Llanidloes Gas. 
Coal & Coke Co. | 

Malvern.—On Tuesday the Council were informed that Worcester 
Corporation had offered to give a supply of electricity in bulk from 
Worcester, in order to avoid extending their present plant. 

The Electricity Committee could not recommend the Council to enter- 
tain the proposal. and advised that Mr. Johns (the engineer) be authorised 
to obtain tenders for extending the plant at an estimated cost of £1,500. 

After discussion. the Council decided to defer their descision until the 
April meeting, copies of the reports of the Worcester and Malvern engi- 
neers to be supplied to each member in the meantime. 

Manehester.—On Wednesday the Council were recommended by 
the Tramways Committee to approve the promotion and grant the 
increases of salary set out below :— 

Mr. J. Wood, financial superintendent of tramways department, to be 
assistant manager and financial superintendent, and his salary to be 
advanced from £500 to £600 by annual increments of £25 each; Mr. 
G. W. Hancock, parcels superintendent, from £300 to £350, by annual 
increments of £25; Mr. D. G. Mallalieu. permanent wav superintendent, 
ne to £350; Mr. J. T. Oakes, traffic superintendent, from £475 to 
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Plymouth.—The Electricity and Street Lighting Committee re- 
commend the Council to reduce as from April 1 the charge for current 
for traction to 11d. per unit up to 350,000 units per annum and 14d. 
per unit thereafter. 

The Committee have instructed the electrical engineer (Mr. E. G. Okell) 
to report on the proposal to adopt electric lighting for the Laira Embank- 
ment. 

Reigate.— At the last meeting of the Council the following altera- 
tions in charges for the supply of current and for use of motors were 
authorised as from April 1 next. 

Meter rents to be abolished, except. where account for consumption 
does not amount to 10s. per quarter, in which case the consumer is to be 
charged 2s. per quarter for meter rent, subject to their being allowed to 
settle their accounts on payment of 10s.; the rate for power to be re- 
duced from 2d. to 14d. per unit, and discount to be abolished ; a new 
rate to be adopted for heating and cooking at Id. per unit. 

Truro.— The poll of the ratepayers on the electric lighting question 
has resulted as follows: Vor electricity, 240; gas, 185. Only 425 
electors out of 1,150 voted, but it is claimed that the advocates of 
electric lighting represent nearly nine-tenths of the ratepayers. 


Wick.— <A special meeting of the Council will be held to consider a 
proposal to grant wavleaves to Edmundson's Electricity Corpn. for 
the purpose of enabling them to give a supply of electricity in the 
town. 


Woolwich.—The electricity Committee have been asked by the 
Foot's Cray Electric Supply Co. to state the terms upon which the 
Council would be prepared to give the company a supply of current 
in bulk. 


LIGHTING NOTES. 


Accrington.—The lighting superintendent has been instructed to 
submit a better and safer scheme for the electric lighting of the main 


roads, 
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Electric Police Lamps.—The Hunts. Standing Joint Committee 
have decided that as the present oil lamps of the constables hecome 
worn out they are to be replaced by electric lanterns. 


Gloucester.— The Council have decided. subject to the approval 
of the Streets Committee. to adopt high candle-power incandescent 
lamp fittings. similar to those recently adopted in London-road. 
Barton-street and Tutlley. to replace the are lamps in other outlying 
districts. The question of improving the lighting in the centre of 
the city has been deferred. 


Leyton.— The Highwavs Committee have agreed with the Electric 
Lighting Committee to light Auckland-road at £7 perlamp per annum, 
old columns being used. and the Highways Committee paying half 
the cost of the cables. 


Train Lighting.— At the meeting of the Midland Railway Co. last 
week, a shareholder drew attention to the recommendation of the 
Board of Trade Inspector in his report on the Aisgill disaster that 
electric light should be used. and asked how many of the new carriages 
were being fitted with electricity. 

In reply the CHaiRMAN (Mr. G. Murray Smith) said the report of the 
Inspector had received the careful consideration of the directors, and the 
matter had been referred to the general manager and his officers for their 
report on special aspects of the suggestions made. He could sav that all 
new corridor stock would be lighted by electricity unless it was built of 
steel or some other non-inflammable material. 


POWER AND HEATING NOTES. 


Electricity in Collieries.—At the recent meeting of Messrs. Andrew 
Knowles & Sons (Ltd.) it was stated that the work of electritving 
some of the collieries was nearly completed, 

At Pendlebury and Clifton. Hall Collieries the haulage system was 
nearly ready. as was the work in connection with the pumping. That 
would enable them to dispense with the steam boilers underground, and 
make a considerable saving in the cost of fuel, besides improving the con- 
dision of the shafts. £7,800 had been added to capital on account of that 
expenditure. At No. 2 Pit Clifton Hall Victoria Mine, a number of coal 
cutters had been installed, and he work of electrifying the henlave at 
Agecroft was proceeding. The result of those further developments had 
been to increase the out put. 

Electricity in Shipyards.—Messrs. Hawthorn. Leslie &lCo..* of 
Hebburn, have recently carried out important shipyard extensions, 
and the whole of the machinery at their yard is now driven electric- 
ally, current being taken (at 6.000 volts, three-phase) from the 
Northern Counties Electricity Supply Co.'s Hebburn station, A 
new sub-station has recently been erected in the firm's yard. 


- 
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TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


W Bexley.—The Council have decided not to proceed with the pro- 
posal of supplying car top covers pending the decision with regard to 
uter-running with the L.C.C. 

k iikeston.—On Tuesday it was reported to the Council that Major 
Pringle had inspected the tramway system. and he was so pleased 
with the track that permission had been given to raise the maximum 
speed of the cars from 9 to 16 miles an hour. 


London County Council.—On Tuesday a capital estimate of £2,000 
was approved for tramway turnovers in Newington Causeway and 
Borough-road. 

Arehicay-rond Tramwngys.—1lt was agreed to continue till Sept. 30 the 
avreement made with the Metropolitan Electric Tramways (Ltd.) for the 
working of the Council's tramways in Archway-road. 

L.C.C. Tramways.—The City Corporation have decided to refuse 
consent to the L.C.C. proposals for the extension of their tramways 
in the City. 

The proposed extension to Aldgate is opposed ón the advice of the 
police, who say that the trams would make the congestion at that spot 
exceedingly dangerous and diflicult to cope with, In regard to the ex- 
tension to Ludgate-circus the Corporation are willing to consent, subject 
to an undertaking that the L.C.C. will not attempt to vet powers to cross 
Ludgate-cirens, if the L:C.C. will widen Farringdon-road between Charles- 
strat (present terminus) and Charterhouse-street, This proviso makes 
the tramway impossible from the tinancial stand point. 

Newcastle-upon-Tyne.— At the mecting of the Corporation last 
week it was decided to request the Tramways Committee to niake an 
ordinary grant of £12.000 and a special grant of £6,000 towards relief 
rates, and thus avoid an increase of rates in the ensuing vear. 

Northampton.—The Borough Engineer has been instructed to 
ascertain the cost of providing for " Thermit " joints instead of fish- 
plate joints for the tramway tracks, 

Stalybridge.— The Stalybridge, Hyde. Mossley & Dukinfield Tram- 
ways & Electricity Board have decided to adopt a minimum fare of 
Id. (except for children entitled to half fare). and children are to be 
allowed to travel half fare between the ages of three and 14 years, 
instead of between three and 12 as hitherto. 


RAILWAYS, &c. 


Electric Locomotives for Mineral Traffic.—The chairman of the 
North Eastern. Railway Co. (Lord Knaresborough) stated at the 
meeting on Friday last that an item of £150,000 was to be put aside 
for electrification. and he said the work of electrifying the Shildon 
and Newport section was almost finished. The working of freight 
traffic by electric locomotives was not entirely new in this country. 
and electric working was also in operation in some of the largest 
collieries to-day. The scheme must. however. be regarded to some 
extent as an experiment. and. therefore. the directors had thought 
it well. until they had had time to see if the results justified the ex- 
penditure. to lay aside, out of revenue. a suficient sum to cover the 
whole cost of the work. 

L. & N. W. Railway Electrification Scheme.— The chairman (Sir 
Gilbert H. Claughton) stated at the meeting last week that the work 
in connection with the new line from Willesden to Queen's Park, as 
well as the electritication of the Hampstead Junction line and the 
North London Railway, was making good progress. 

It was contidently anticipated that by the time the new power house 
at Willesden was completed—probably in the spring of next vear—the 
other works, including the junction at Queen's Park, woul also be ready 
for the throuzh service to be run to and from Watford and the Bakerloo 
railway, when they hoped also that they would be ready to commence 
the through electric service between Watford and Broad-street. The 
work in councction with the remaining section of their clectric railway 
(between Queen's Park and Euston) was well in hand, but could not he 
opened until some time later. They hoped. however, to have electric 
trains running on the Willesden to Earls Court section m April or May, 
The estimated capitalex penditure during the current ve ar wast2. 431,718, 
the greater part of which would be expended in connection. with the 
Watford and Euston Electric Railway. inchidling the provision of new 
rolling stock and the power house at Willesden, and £361,000 to be ad- 
vanced to the London Electric Roilwav. 

L. & S. W. Railway Suburban Electrification Scheme.—At the 
meeting of the London & South Western Railway Co. Friday last. 
the chairman (Mr. Hugh W. Drummond) stated that the loss of 
suburban trafic through the competition of motor-omnibuses, elec- 
tric tramways and tube railways continued during the past year. 
In view of that and of their forthcoming scheme of electrification, it 
had heen thought desirable to make reductions in a large number of 
their suburban fares and season ticket rates. "There. had not. vet 
been sufficient time to see the results of the revised fares. but based on 
the number of passengers travelling in 1912. the reduction would 
involve a Joss of £38,500 per annum. They had gone a long way to 


meet the demands of their suburban passengers. and they were not 
prepared—at any rate, in the near future—to make any further 
reductions. He explained that stage 1 of their complete scheme of 
electrification embodied five sections, as follows :—/1) The * Round- 
about," from Waterloo to Kingston, Twickenham, and Richmond 
back to Waterloo; (2) the Hounslow loop: (3) the Wimbledon 
line via Southfields; (4) the Shepperton line; (5) the Hampton 
Court branch. They were pressing forward the work on sections 
(1). (2) and (3). and hoped to have one of them ready for the running 
of electric trains before the end of the vear. The whole of the con- 
tracts in respect of the electrification had been placed with British 
firms. On the South Western they began years ago to adopt a 
system of '* Lock and Block" signalling. and he believed that they 
had a more complete installation of that system than any other main 
line company. They had also gone in somewhat extensively for 
what was known as track circuiting, by means of which the signals 
in the rear of a train were automatically controlled by the train itself. 
The South Western Company had more electrically-lighted coaches 
than any other company in the kingdom. with one exception ; and. 
with regard to those vehicles which were lighted with gas, the board 
were at present having fitted a number of safety valves. which auto- 
matically closed the cylinders in the event of the gas pipes leading 
therefrom being broken. They had also decided to employ nothing 
but steel in the construction of the bogies and underframes of all new 
vehicles. and they were using steel instead of wood for the panelling 
of their passenger carriages. 

London, Tilbury and Southend Railway.—At the meeting of 
the Midland Railway Co. last week the Chairman (Mr. G. Murray 
Smith) referred at some length to the clauses of the Company's Bill 
relating to the line. 

He said that it was necessary to carry out certain preliminary work, 
such as the widening of the line between Stepney and Gas Factory 
Junction and between Barking and Upminster. The company were 
applying for powers to construct two additional lines between the tirs 
two points and to carry on those lines to join the Tilbury line at 
Bromley. The length of the new line wasa mile and a half, all on a viaduct. 
From Barking to Upminster (the direct route to Southend) there were 
only two lines, and it was proposed to widen that 7} miles to four lines. 
That work would be expensive, but from all the information the board 
had obtained from experts in this country and through Sir Guy Granet, 
during a visit to America, they were satisfied that the money spent on the 
electrification of that line would be well spent, and profitable to the 
company. Even if there was not that obligation to electrify the line, the 
work proposed would be necessary sooner or later. 

Electric Automobiles.—At the last mecting of the Gloucestershire 
Zngineering Society, Mr. W. H. L. Watson delivered an interesting 
lecture on ** The Electric Automobile." 

The president (Mr. F. H. Corson), in introducing the lecturer, said the 
transport of materials was one of the most important. questions it fell to 
engineers to deal with. Last vear they had had a lecture on petrol and 
steam-driven vehicles, and that night they were to hear about the prin- 
cipal competitor of those forms of traction, 

Mr. Watson said the advance in electric automobiles in America was 
nothing short of prodigious, both for commercial and pleasurable purposes. 
There were some 37,000. electrie vehicies in America, of which about 
25.000 were plea: ure cars, and of the total 7.000 had been bought during 
the last seven months. The main virtues of the battery vehicle were 
economy, simplicity and great mechanical longevity, and its great ad- 
vance was almost entirely due to the revolutionary cffect of the Faison 
cell. He gave adetatled description of the cell with lantern illust cations. 
Experiments in London had shown that when a petrol vehicle cost 3M. 
and 4d. per parcel for delivering for a drapery store the electric automo- 
bile. driven with an E lison accumulator, did the work for 4d. per parcel 
Though there were limit: to the advantages of the elect ric, he considered 
there was ample justification for asserting that within five years there 
would be no petrol motors engaged for town work in any important city 
in the country. The Edison battery was guacanteed to maintain | 
per cent. efficie ney for at least four vias. 

Mr. Watson was heartily thanke d for hix lecture, on the motion of the 
president. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—-The Straits Settlements Government has 
made regulations under which all apparatus for wireless telegraphy 
on board a merchant ship. whether British or foreign. in the waters 
of the Colony, must be worked in such a way as not to interfere with 
naval signalling or with the working of wireless stations established in 
the colony or its territorial waters. Merchant ships must not work 
wireless telegraphy (except for the purpose of making or answering 
signals of distress) whilst in any harbour of the colony. except with 
the special permission of the Postmaster-General of the colony. 

Mr. C E. Hobhouse (the Postmaster-General) and Sir Henry 
Norman. a member of the British Association Committee for Radio- 
telegraphic Research. have been on a visit of inspection to the radio 
station of the Gesellschaft für Drahtlose Telegraphie at Nauen, near 
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Berlin. under the guidance of Count von Arco. An exchange of 
messages with the station at Norddeutsch took place during the visit 
and the high-frequency machine invented by Count von Arco was à 
matter of special interest. 


MISCELLANEOUS NOTES. 


How to Keep Fit.—Last Monday the staff of the St. Marylebone 
electricity department was given the opportunity of witnessing a 
demonstration by Lieut. J. P. Müller of his well-known system of 
physical exercises at Messrs. Selfridges. The chair was taken by 
Mr. H. G. Selfridge. who was supported by the Mavor of St. Marv- 
lebone. the chairman of the St. Marvlehone E lectricity Committee. 
and other municipal officials We now know why Mr. Seabrook 
keeps so fit. and we hope his example will be largely followed by 
members of his staff. 


Electric Clocks.—Devon Education Committee have accepted the 
gift bv Mr. W. Vicary, of an electric turret clock for Newton Abbot 
Ne ‘condary School, and electric clocks are to be placed in the school 
with the gift clock as a master clock. 


Government Publications.—The following are amcngst the 
Government publications since the inserticn of our last list (on Jan. 
30) :— 

National Health Insurance : 

tate of Sickness Benefit, 14d. ; 
Zealand and South Africa, with maps, 1913, 2s 
toad. Improvements, No. 58, Id.: National Insurance 
Contributions Repone Scotland, 44d. Preliminary Ex penses 
Order, Scotland, Hd.: Grimsby Light Railways Regulations, 14d, ; 
Factory penu 05 rt diu of Metal, Idd.; Factory Form 47 re Time 


Draft Regulations, Feb. 17, 1914. re 
Handbook on Canada, Australia, New 
0d. : Development and 
Collection. of 


for Meals, 11d. : Statutory Rules and Orders: Bexley Urban District 
‘Tramways, two at rid, caeh: National Insurance, Deposit Contri- 
butors, No. H41, 1ł4d.; Inflammable Textile Fabrics; No. 159. 14d.: 


Aberdeen Corporation Tramways. two at 13d. cach. 


Bruce Peebles Staff Ball.-—The annual staff ball of Bruce Peebles 
& Co. was held on Friday last at the North British Station Hotel. 
Edinburgh. 

A number of invited guests were present and the total attendance was 
over 100. The dancing programme was divided into two halves, the 
‘intervening interval being taken up by the supper which is always an 
important feature of the evening. The usual toasts were proposed. and 
responded to. and in the speeches which were made it was pointed out 
that not only had the company had a successful year, with a balance on 
the right side, but 1914 was promising to be better still. The honours 
of the evening were shared by the joint managers of the company. Messrs, 
S. E. Bastow and J. H. Bunting, the former with Mrs. Bestow holding a 
reception at the beginning of the evening and the latter presiding over 
the supper, 

Lantern Slides.—]u view of the large number of demands made for 
sets of lantern slides to illustrate lectures on electrical subjects. the 
General Electric Co., of Witton. and 67. Queen Victoria-street. 
London. E.C.. have prepared a series of slides which represent the 
Jatest practice in electrical work. 

It is believed that these slidi s will prove a source of considerable in- 
terest to scientific and encinecing societies, and in order to acd to their 
utility. a description of each has been. prepared. and accompanies the 
shdes, which the General Electric Co. will be pleased to loan to any re- 
sponsible engineer on application to their advertising department, 67, 
Queen Victoria-street, London, B.C. 

Police.—-Charge of Consptracy.— At Sheffield. Police Court last 
week Alfred Edward Mayne. described as of the Aberdeen School for 
Wireless ‘Telegraphy. was charged with conspiring with one Thomas 
Jones to obtain 10 guineas by false pretences from John Comins, 


miner. 

In applying for a remand, Mr. Hiller, who prosecuted, said prisoner 
had carried on a school of wireless telegraphy called the Sheffield. Wire- 
less College, at 378, Glossop-road, and advertised jn the Sheflield. papers 
for vounz men to make up classes for wireless telegraphy. Comins 
answered one of the advertisements and presented himself at the Glossop- 
road address. He saw Jones, and appointments were made with him to 
take up the tuition work. lO gainees being fixed as the fee that Comins 
should pav. The money was paid on Jan. 24, and when Comins went 
to take up his lessons he found the place closed and locked up. 

Mr. RicHanpson, for the defence, applying for bail, said prisoner was 
8 gentleman in a highly responsible position and of considerable means, 
He had £520 in his possession when arrested, He had a college im She fheld 
and another in Aberdeen, and that was why he was at Aberdeen. There 
Was no sugecstion that he fled from justice, He had some thousands of 
pounds invested, and would be able to meet the charge. 

CoMINs having given evidence that he had never seen Mr. Mayne nor 
had any business transactions with him, 

Mr. RicHarpsos asked for the case to be dismissed. 

Mr. HILLER said the money found upon him was not prisoner's property, 
and the police evidence was that a writ had been served upon him in 
Jegard to it. He opposed bail. 


The Maaistrate said prisoner had been arrested and brought from 
Aberdeen, and he thought the case would have to be gone into. He, 
therefore, remanded prisoner, bail being fixed at £25, and two sureties 
of £15 each. 

On Friday the hearing was continued. 

RonEnT LoxtEY said he went to 378, Glossop-road, the She ftield Wire- 
less College. He saw Mayne and Jones and told them he wanted full 
particulars of the wireless course, He arranged to take the course. On 
Jan. 19 he saw Jones, to whom he paid 10 guineas. He attended every 
evening for a week. On the Monday and Tuesday he had to learn the 
code, and on the other three nights he had a small tapping key buzzer 
and a battery to practice on. The tuition he received was more in the 
nature of general conversation, He saw one other student, John 
Comins. On going to the College on the Tuesday of the second week he 
found it closed. He had been several times since, and found nobody 
there. There was no wireless installation. He had been told that 
morning that Mr. Mayne had decided to close the Sheffield school because 
t was not a success, there being only two pupils. 

Mr. Ricnarpsos said Mayne was a telegraph operator with the Royal 
Fiekl Artillery during the Boer War, and he had been engaged by various 
Governments on wireless installations. He had also had appointments 
with the Marconi Company and others. He conceived the idea of starting 
colleges for teaching wireless operators. He had had hundreds of men 
through his hands, who were now in all parts of the world, employed by 
He started a college in. Manchester, which was going 
He also formed a company to carry on 
which was a splendid 


Governments, 
to-day as a limited company. 


his colleges in Edinburgh and Glasgow, 
success, He started a school in Sheffield, but, unfortunately, only two 


pupils applied. Jones; who was an expert. wireless man, was put in 
charge, but he appeared to have given way to drink, and to have dis- 
appeared. because he felt ashamed of what he had done. Mayne was at 
that time engaged in his school at Aberdeen, which wes a great success. 
He was putting through a partnership, in respect of which the £500 
charge had now arisen, because in consequence of this case the partner 
had sought to arrest the money that was paid to Mayne. Mayne'8 
intention, as soon as the partnership was settled, was to have come to 
Sheftield to close his school and return the fees, 

The case was adjourned. until Wednesday, whea further evilence 
was taken and both prisoners were committed for trial at the next 
Quarter Sessions, Jones and Mayne went into the witness box and give 
an explanation of the position of the Shefhield College. 


Restoration of Lapsed Patent.—On Feb. 20 an order was made 
restoring the Letters Patent granted to Jas. Hawley (Ltd.) and Albt. 
Savoury Jones for © An improved electromagnetic separator drum 
for grain and similar conveyors (No. 5,922/1907). 

Unemployment Insurance. The Umpire has decided that con- 
tributious are payable in respect of :— 

Workmen engaged wholly or mainly in the construction, alteration, 
repair or decoration, including wiring for electric lighting. of poultry 
houses which have foundations. 

Contributions are not pavable in respect of :— 

Workmen engaged in manufacture. or erection of telephone switch- 
boards (other than tool makers and setters). 


QUALI UIDI UO TINITINI TONTTI TIR 
EMPIRE NOTES. 
DHL LE I M EDAM T 


Australasia. — The Australian Mining Standard says the Victorian 
Parliamentary Standing Committee. on. Railways recommend. the 
construction of about 21 miles of electric street. railway (double 
track with side poles) from Sandringham S.ation to Black Rock 
(Port Phillip). 

The estimated cost is £43,400. of which £29,000 Is for tra Kk and over- 
head construction, £4,200 for motor generators, feeder cables and. ear 
shed, and £6,000 for five motor coaches. 

Mr. John Harper, assistant commissioner of railways in New South 
Wales, has been appointed temporarily to fill the position of chief com- 
missioner, vacated by Mr. T. R. Johnson, and Mr. Fraser, engineer-in- 
chief, has been appointed acting assistant commissioner. 

The Victorian Supreme Court will be asked shortly to decide whether 
the Geelong Harbour Trust's electric power house at the Corio quay 
comes under the provisions of the Factories Act. The question was 
raised recently et the Geelong City Court, when the commissioners were 
charged with having failed to register the power house as a factory. The 
commissioners had declined to register under the Act, conte nding that 
the electricity was used in buildings owned by the trust. which was a 
semi-Government body. The Bench held that; as the commissioners 
manufactured electricity for sale. the psu station must be considered 
a factory, and fined the trust Is., with £2. 12x, 6d. costs, A stay of pro- 
ceedings for 10 days was allowed, 

Mr. Watt has undertaken that a bill to inerease the borrowing powers 
of the Prahran and Malvern Tramw ays Trust from £300,000 to £675,000 
shall be introduced this session, 

Invercargill (N.Z.) Council have obtained authority to borrow £42,400 
for a tram sprayer for street watering, extension of electric hea and 
power system and fire alarm system, Xc. 
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Montreal.—There is a project for the construction of electric tube | m,n (about £220) on electric lighting and electric heating material for 
railways or subways at a cost of over £4,000,000 and new surface | its new offices in Government House. 
lines at a cost of about £2,500,000. It is expected that the electrical machinery purchased for the extenstorm 
of the public lighting service of Santa Fé city will be erected by April. 

Buenos Avres City Council have been requested to give carly attention 
to the regulations governing electric lifts.. It is stated that a l>-ye 
majority of the lifts in the citv are in a dangerous codition. 

The English company which holds the concession for the electrittca- 
tion of the tramways in Parana, is expected to commence work shortly. 

The Government of Buenos Ayres province has granted an exten ion 
of three months to Mr. F. Gomez Molina in which to present plans for à 
trolley omnibus service in Mar del Plata. 


The “ Financier " says Montreal Harbour Commissioners propose to 
spend $15,000,000 on improvements in the port, including the erection 
of grain elevators and a new St. Lawrence bridge and the electrification 
of all the dock railways. A bill to authorise the borrowing of the money 
is now before the Dominion House of Commons. 


FOREIGN NOTES. 


V Algeria.—A consular report on the trade of Algeria for 1912 states 
that Bona Municipality have made a contract with a Lyons tirm for 
the erecticn and equipment of electricity works to supply current for 
power and lighting and for the construction of tramways. 


Alaska (U.S.A.).— The report of the Governor of Alaska for the 
year ended June 30, 1913, states that there is a great deal of water 
power in Alaska that could be utilised, in conjunction with the other 
natural resources of the country, for the development of electro- 
chemical industries. 

Water power is being developed at Speel River, 35 miles south-east of 
Juneau, to supply electrical energy to a large electro-chemical plant for 
the manufacture of carbides, sulphuric acid and other chemicals, pig iron 
from clinker iron, pulp from wood, and sulphur, &c. 

Argentina.—Senor J. Basante has applied to the Municipality of 
Villa Rica for a concession to establish a telephonic service between 
the town and the railway station, also for tramway and electric light- 
ing Concessions. 

More than a year ago Bahia Blanca Municipality granted a concession 
to Torres & Co. for an electric light station in Punta Alta. As the con- 
cessionaires have not taken steps to carry out the contract, the residents 
have applied to the municipality asking that the concession be annulled. 

, The Government of San Luis Province has promulgated the law grant- 
ing a concession for tramways and an electric light and power station. 

A movement is on foot in San Javier, Santa Fé, for establishing 
electricity supply works. 

An application has been made to La Rioja Government for a concession 
for an electric light and power undertaking. La Rioja is said to be the 
onlv capital of a province of Argentina without electric light. 

The Ministry ot the Interior has been authorised to expend 810,000 


Greece.—A consular report from Thessaly states that the town of 
Volo is now well lighted by electricity and gas. 


Norway.— consular report states that a company is being formed 
in Christiania to take over a concession for an electric tramway about 
3} miles long in the outskirts of Christiania and in connection with 
the existing tramway system, at an estimated cost of £47,200, includ- 
ing about £11,000 for rolling stock. 

The Government has approved the resolution passed by the County 
Councils of three districts in the Stavanger Prefecture guarenteeiny à 
loan of about £18.300 for municipal electricity works. 

Copper wire was imported to the extent of 905 tons in the var 1912. 

Of the total amount Germany supplied 579 and the United Kingdom 
23 tons (compared with 903 tons in previous vear, of which 65) tons 

| came from Germany). Germany also supplied 2,607 tons of electric 
| cables, out of a total of 3.227, the United Kingdom supplying 54. The 
total was 2,398 tons in 1911, of which 1,827 tons were German. 

| 


Paraguay.— The electric tramway service between Asuncion and 
Villa Morro has been inaugurated. 


Persia.—A consular report states that the telephone service estab- 
lished in Ispahan in 1910- I1 now has 120 subscribers, that the villages 
of Sehdeh and Najafabad (16 and 20 miles respectively from Ixpalian) 
have been connected with the service and a further extension is 
contemplated. " 


Spain.—The Ministerio de Fomento has authorised the purchase 
of three electric cranes for the port of Alicante. and also four cranes 
for the port of Cadiz. The estimated cost of the latter fouris £9.01), 
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Telephone Installation. Electrical and General Stores. 

LAMBETH (London) Roard of Guardians invite tenders for the Tenders are required by first post March 11 for one year's 
provision and installation of an Internal Telephone System at supply of Electrical Goods to the Cheshire County Asvlum, 
their infirmary, Brook-street. Kennington, N.E. Forms of Parkside. MACCLESFIELD. Particulars from the Clerk. 
tender. &c.. may be obtained at the office of the Clerk to the Dover Harbour Board require tenders by March 10 for 12 
Guardians, Mr. Jas. L. Goldspink, Brook-street. Kennington- months’ supply of Electric Cables, Sundries. &c. Schedules 
road, S.E.. where tenders must be lodged by Tuesday, 17th from the Register of the Harbour Board. Castle-street. Dover. 
inst. See also an advertisement, EDINBURGH Corporation want tenders by March 9 for one 

; . year's supply of Electrical Materials for Interior Wiring. lron- 
Telephone Switchboards and Electrically-controlled Clocks. mongery.&c. Forms of tender from the City Electrical ee 

Tenders are invited bv the COMMONWEALTH OF AUSTRALIA for East Ham Corporation want tenders by noon March 1 for 
the supply and delivery of Telephone Switehboards for Mel- 12 months’ supply of Engineers’ Sundries for the electric lighting, 
bouun? and = Electrically Controlled Clocks for Newcastle tramways and borough engineers departments. Forms ot 
(N.S.W.) Tender forms, specifications, &c.. from the Common- tender, &c.. from the Town Clerk. 
wealth Offices, 72, Victoria-street, London, S.W. The dates for WANDSWORTH (London) Guardians require tenders by noon 
receipt of tenders are given in an advertisement. s 16 for supply of Electrical Fittings, Engineers’ Fittings 

i and Sundries, Oils, &c., for 12 months. Forms ender from 
i ioci the Clerk, St. John s-hill. S.W. entrees 


* 


BgrLrasT Harbour Commissioners invite tenders for the sup- Tramears 
ply of about 36 ewt. of Electric Copper Wire to sample. Out- 
line specification, &c.. may be obtained. from. the Harbour 
engineer, Mr. W. Redfern Kelly, M.LC.E.. Tenders to the 
secretary, Mr. W. A. Currie, Harbour Office, Belfast, by 


BLACKPOOL Tramways Committee require tenders by March 
25 for the supply of six Open Type Bogie Cars. Particulars 
from the General Manager, West Caroline-street, Black pool. 


March 11. Turbine Alternator, Switchboard Extension, &c. 
BURTON-ON-TRENT Corporation require tenders by noon 
Distribution Cables. March 14 for one 1.250 kw. Three-phase Turbine Alternator 
Barnes Urban District Council invite tenders for the supply and Condenser, Pipework.&c.  Specitications from the Borough 
of Distributor Cables. Specitications from the engineer and Electrical and Tramways Engineer. 
manager, Mr. C. N. Davidson, and tenders to the Clerk of the | Electric Bellhanger's Work. 
Council, Council Offices, Mortlake, London, S.W., by March 9. The Commissioners of H. M. Works and Public Buildings are 


prepared to receive tenders for Electric. Bellhanger's Work in 
nverter, Balancer and Meters. ip d i rE ger: 
m R esie i: the buildings in their charge in the London district for three 
SOUTHAMPTON orporation require tenders by 10 a.m. March years, Schedules of prices, &c.. mav be obtained at H.M. 
9 for a Rotary Converter, Balancer and d.c. Meters — Speciti- Office of Works, Storey’s-gate, London, [S.W., where tenders: 
eations. &c.. from the Borough Electrical Engineer. must be delivered to the Secretary before 11 acm, March 12. 
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‘Dynamo. 
WARRINGTON Gas Committee require tenders by March 14 


for supply of a Dynamo (320 volts d.c., about 30 kw. ) Parti- 
culars from the General Manager, Gas Offices, Warrington. 


‘Wiring and Fittings. 
Loxpox County Council require tenders by 11 a.m: March 18 


for wiring Upper Marylebone-street elementary school. Speci- 
fications from the Chief Engineer, Spring Gardens, S. W. 


‘Cables, &c. . 
Swansea Corporation require tenders by March 13 for the 


supply and laying, &c., of Cable Ducts, h. & l-t. Cables, &c. 
Specifications from the Borough Electrical Engineer. 


Motor Generator, Switchgear, &c. 
The METROPOLITAN ASYLUMS BoarD require tenders by 


2:30 p.m. March 11 for the supply of a Motor Generator, Switch- 
gear. Battery Charging Board and Connections, &c., at Queen 
Mary's Hospital, Carshalton. Specification from the Board's 
Offices, Victoria Embankment, London, E.C. 


Electric Power Installation. 
BaRROW-IN-FURNESS Corporation require tenders for the 
Conversion of the Steam-driven Plant at Salthouse Pumping 
Station to Electric Drive. Particulars from Borough Engineer. 


Tramway Construction. 
Betrast Tramways and Electricity Committee want tenders 


by noon March 16 for renewal and reconstruction of permanent 
way for 12 months. Forms of tender, &c.. from the City Sur- 
vevor. 

"Tramway Material. 

NEWPORT Corporation want tenders for supply of Rails. Tic- 
Bars and Fishplates and Special Trackwork, including Junctions, 
Cross-Overs and Portable Turn-Outs. Specification, &c.. from 
the Borough Electrical Engineer. 

MANCHESTER Tramways Committee require tenders by 10 a.m. 
March 17 for supply of Tramway Rail Bonds, h.d. Copper Trolley 
Wire and Span Wire Brackets. Specifications from the General 
Manager. 


Car Wheels and Tyres. 

The VICTORIAN RAILWAYS COMMISSIONERS require tenders 
bv ll a.m. March 18 for 1.700 Complete Steel Disc Wheels for 
Electric Cars, 1.700 Complete Steel Dise Wheel Centres, and 
1.700 Steel Tyres. Specification from the Secretary, Victorian 
Railway Offices. Spencer-street, Melbourne. 


"T:legraph and Telephone Material, &c. 


The Deputy Postmaster-General. MELBOURNE. also requires 

tenders by 3 p.m. April 21 for 123 c. b. Switchboards, Specitica- 
. tion. &c.. from 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General. ADELATDE (South Australia), 
requires tenders by 2 p.m. April 8 for 35 Magneto and 20 c.b. 
Switchboards. Specifications, from 72, Victoria-st., London. S.W. 

The AUSTRALIAN COMMONWEALTH Postmaster-General's. De- 
partment invite tenders from time to time for Paper-insulated 
Lead-covered multiple Twin Cable and for other Electrical 
Supplies, according to standard specifications which can be seen 
at the Commonwealth office, 72, Vietoria-street. London, S.W. 

The Deputy Postmaster-General of Melbourne will receive 
tenders until 3 p.m. March. 24, for Automatic Switchboard 
Apparatus for GEELONG Post Office (Schedule No. 1.016). Speci- 
fications from the High Commissioner for the Commonwealth 
of Australia, 72, Victoria-street, London, S.W. 


Tramway Construction, &c. 
Tenders are invited for concessions for the construction and 


working of Electrie Tramways and the installation of a Water 
Supply in Cangea (Crete) Tenders must be accompanied by a 
receipt proving the deposit of 50.000 frs. (£2.000) at the Bank 
of Crete. Tenders will be received until March 13 at the Bureau 
de la Mairie, Canea. No special form of tender is prescribed. 
Manrov por (Russia) Municipality require tenders for the con- 
struction and working of an Electric Tramway in the town. 
Applications, stating on what conditions the contract would be 
undertaken, are to be sent by May 14 to the Administration 
Municipale, Marioupol, who will supply further information. 


-Rotary Converters. Transformers, &c. 

NEW SoutTH WALES GOVERNMENT RAILWAYS and TRAMWAYS 
DEPARTMENT require tenders by noon March 25 for the supply 
of five 1,000 kw. Rotary Converters, 15 365 kw. single-phase 
transformers. &c., for tramway sub-stations.  Specitications, 
&c., from the Electrical Engineer. N.S. Wales Government 
Railways and Tramways, 61, Hunter-street, Sydney, N.S.W. 


— MÀ ——— 


— 
—— 


Batteries. 
The Deputy Postmaster-General, MELBOURNE, will receive 


tenders until 3 p.m. April 7 for six Accumulator Batteries for 
radiotelegraph stations. Specifications, &c., from the Common- 
wealth Office, 72, Victoria-st, London, S.W. 


Hydro-electric Plant. 
Tenders are invited by the DoMINION PORTLAND CEMENT Co, 


(Lrp.), N.Z., for the supply of Hydraulic Equipment, including 
Turbines (1,500 H.P. each), Governors, Penstocks, Valves, &c., 
and Generators (1.000 kw. each), Exciters, Automatie Regula- 
tors, &c. Specifications and drawings may be obtained at the 
office of Messrs. Walker, MacEwen & Co., 7, Prince ' s-street, 
Westminster, S.W., and tenders will be received by the consulting 
engineer, Mr. S. Irwin Crooks, M.I. E. E., 14 and 15, Palmerston- 
buildings, Auckland, New Zealand, until 3 p.m. March 26. 


Tram Rails, Bonds, &c. 
DvRBAN (Natal) Corporation invite tenders for 12 miles of 


Steel Girder Tram Rails (95 Ib. per yard), 3,000 Copper Rail 
Bonds and 275 Cross Bonds. Specifications from Messrs. 
Webster, Steel & Co., 5. East India-avenue, London, E.C., to 


whom tenders by March 11. 


Electrie Cranes. 
Tenders will be opened on March 28 at the offices of the Junta 


de Obras del Puerto, Gi20N MUSEL, Spain, for the installation 
of three Electric Portal 3-ton Cranes. one Slide-rail 8-ton Crane, 
a Revolving Platform for the latter, and the Electric Power to 
work all four cranes; and for the construction of a Railway 
Track for the transport of the four cranes. A deposit of about 
£540 will be needed in the case of the cranes and of about £77 in 
the case of the railway. The estimated cost of the cranes and 
the railway respectively is £1.000 and £1,545. The first com- 
petition will be for products of Spanish manufacture only, but 
à second competition may be held in which foreign products 
mav be accepted. 

Tenders have again been invited for Two Electric Cranes 
(10 tons and 6 tons respectively) for the docks at the PIR vs. 
Tenders will be received up to noon March 28 by the President 
of the Harbour Board, Piræus, at whose office plans cin be seen. 


Electricity Supply. 
TREBIZOND (Turkey) Municipality will receive offers until 


March 14 for a 40 years concession for the electric lighting of 
that town. The aggregate power of the street lamps is to be 
not less than 40.000 c.p. A deposit of £450 will be required. 
There are 10,000 to 12,000 houses. the majority being inhabited 
by the poorer classes, and most of the shops, Municipal offices 
and schools, are closed by sunset. Water power could doubtless 
be obtained from the Deirmen River. Conditions of tender can 
be seen at 73, Basinghall-street, E.C. 


Tramway Construction, 
The Director of Public Works. Madrid. invitos tenders for the 


Concession of an Electric Tramway in Maprip. Tenders by 
April 22. Local representation is practically necessary. 


Wireless Telegraphy Stations. 
The Spanisip MINISTRY OF MARINE invite tenders for the 


supply and erection of Wireless Telegraphy Stations at the 
Royal Dockyards of Cartagena and Ferrol. Particulars ean be 
seen at the Ministry of Marine. Madrid. Negociado 5 de la 
Seccion Ejecutiva (Material) del Estado Mayor Central. 
Tenders must be accompanied by a voucher showing the pav- 
ment of a deposit of 7.509 pesetas (nearly £309) in the case of the 
Cartagena station, and 10,090 pesetas (nearly £409)in that of the 


Ferrol station. 


QUALEM DH HAITI A RAT RE 
TENDERS RECEIVED AND ACCEPTED. 
TLLA TTE TERTIA ETATE EEUU 


Leyton.—The following tenders have been accepted by the 


L3 


] 
Tu 


ILI 


LL 


Council :— 

H. H. Taylor, wiring Harrow (Green fire station and for electric bell 
fitting; Oliver Are Lamp Co., arc lamp carbons, £2. 16s. Gd. per 1,000 
pairs : and Johnson & Phillips. ditto, £3. 7s. Od. per 1000 pairs ; €. €. 
Wakefield & Co... cylinder oil 2s. 7d. per vallon, crank chamber and 
turbine oil Ts. 7d. per gallon, dynamo oil 15. 74d. per gallon, special crank 
chamber oil 23. 7d. per gallon (all less 10 per cent. net, with a special 
rebate of 5 per cent. at end of contract period. 35. to be allowed on empty 
barrels returned in good condition): R. R. Todd, annual supply of cahles 
on the basis prices mentioned : 13 £04, fy £40. 105., 15 £32, i £20. 7s. d., 
twin |. £48. os, 
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SALFORD.—The following tenders have been accepted by the 
Council :— 

Musgrave & Co., induced draught plant for heating Pendleton car shed, 
£71. 18s. 6d. ; Ferguson, Pailin & Co., three-phase extra-high-pressure 
and medium-pressure switchgear at Ordsall transformer sub-station, 
£603 ; Ferranti, Limited, two three-phase oil-insulated, self-cooled power 
transformers, £366 ; Lancashire Dynamo & Motor Co.. 40 H.P. slow-speed 
motor, £131. 10s. ; Thos. Wragge & Sons, 1,500 vds. three-way stoneware 
conduit, Is. 112d. per 2 ft. 6 in. 

SUNDERLAND.— The following tenders have been accepted by the 
Council :— 

A. E.G. Electrical Co., e.h.t. fuses: Cables Accessories Co., brackets for 
street lighting fittings; British Insuleted & Helsby Cables, cable ; 
Ferranti, Ltd., two e.h.t. switch cabinets; A. Revrolle Co., one e.h.t. 
switch cabinet ; Phanix Dynamo Co.. re- winding two 750 kw. alternators; 
Bebcock & Wilcox, links for boiler grates. 

ACCRINGTON.—The Electricity Committee have 
following tenders :— 

National Gas Engine Co., two 1,000 H.P. gas engines, &e.. £10,750 ; 
Messrs. Bruce Peebles & Co., an elternator and one dynamo, £2.550 ; 
Power Gas Corporation, gas making plant, £11.000; Brush Electrical 
Engineering Co.. three single-deck tramears, £2,832, and double-deck 
tramcars, £2,092, 

NEWPORT (Mon).—In view of the favourable condition of the 
copper market. the Borough Electrical Engineer has purchased. 
through Callender's Cable & Construction Co., 15 tons of copper for 
cable making. at £65 per ton. 


SouTHAMPTON.—The Council have accepted the tender of the 
British Thomson-Houston Co. for a supply of a.c. meters: that of 
Doulton & Co. for pipes, troughs and covers; and that of Oates & 
Green, for conduits. 


accepted the 


Croypon.—Siemens Brothers Dynamo Works have obtained a 
further contract for the annual supply of ©“ Tantalum " traction 
lamps for tram lighting and " Wotan” drawn wire lamps for the 
County Borough of Croydon. 


Irswicu.—H. W. Butler & Co. have secured on behalf of their 
principals, the A.C. I. N. E. Cable Works, Jeumont, France. the order 
for the Corporation's cable requirements for their high and low- 
tension extensions. 


PrywxovTH.—Johnson & Phillips have received an order from 
Plymouth Corporation for the supply-and erection of an eight panel 
h.t. steel cubicle tvpe switchboard. 


LvwiNGTON.— The Corporation have accepted the tender of 
Crompton & Co.. for electrically driven sewage-pumping plant at 
£346. 10s. 5d. 


EccrEs. —The Council have accepted the offer of F. V. Brown & Co. 
(at £37. 115.) to supply a Sanders Rehders CO, and draft recorder for 
the electricity works. 

PRAHRAN AND MALVERN (Victorra).—The Tramways Trust has 
accepted the tender of Stewarts & Lloyds (Australia) (Ltd.) for 1,280 
steel poles, £6.680. 6s. 8d. 

WannriNGTON.—The Corporation have accepted the tender of 
Walter Scott (Ltd.) for girder tram rails. at £7. 10s. per ton, and fish 
plates at £10. 10s. per ton, and bolts at 4d. each. 


Air-Compressing Plant.—Last week the River Wear Commis- 
sioners agreed to accept the tender of Peter Pilkington (Ltd.) for the 
supply of a compressing plant and a pneumatic hammer for the 
Commissioners! workshop in connection with the construction of the 
new south protecting pier. &c.. and also that of Sunderland Cor- 
poration to equip a 125 kw. sub-station for the delivery of electric 
energy to operate the air-compressing plant. 

Commonwealth Contraets,— The following tenders have 
accepted by the Australian Government Departments :— 

Postmaster-Geveral s Pept, Vietoria.—Webster & Co... 78,000. imsu- 
lators 6.7,d. each: British Insulated & Helsby Cables, 1.400 cords Is. 


been 


a? 


euch, 3.000 ditto 10d. egch, 8.000 ditto 71d. each, 900 ditto Ts. 35d. each. 

Postmaster-Gene ral s Lis p... (Queenstiud., Western Electric Co., five 
sections e.b. switchboard for Brisbane, £7,729. 

Publie Works Dept. New South Wales.--Morce Electric Light Co., 
ceiling and oscillating fans for Court House, £89; Standard- Waveood., 
Hercules Co., six electrie truck and goods lifts at abattoirs, Homebush 
£4,408. 

New Zealand Covernment.—The Government Tenders Board have 
accepted the following tenders :— 

P. R. Baillie & Co., 100.000 insulator bolts and 100,000 insulator cups 
£2,079, 3s. 4d.. 5.000 porous pots £133. 13s. 90d.: 9 tons copper wire 
£455: 1 mile lead-covered cable £326, and f} mile cable £665 ; Samuel 
Brown (Ltd.). 100 tons ditto, £8,700; E. W. Mills & Co., 100 tons gi. 
wire £1261. 3s., and 100 tons ditto £1.21]. 5s. ; Richardson, McCable & 
Co. EL mile cable £520. 1 mile ditto £210. 2 miles ditto £820, 1 mile ditto 
£303: Me Mrthur, Millikin & Co.. 3,000 clamps £156. 5s., 1.000. bolts 
£54. 3s. 4d. ; A. D. Riley & Co., 7,000 Leclanché zines. £50. Los, 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have beew 
specially compiled by Messrs. Mewsurn, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs trom the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
2.418 B.T.-H. Co. (G.E. Co.) Electric controllers, 
2.466 CRuDGINSGTCN & WakELAM. Tramway and the like rails. 
not granted.) 
2.758 Wirtiax McSeock & Cc. & McGeccu. Electrical switches. 
3.046 Bowes, Scott & Western (Ltp.) & DALGLEISH. Magnetic separators. 
3.110 Everett & Eoauc.mpe. Electric measuring instruments of the thermal type. 

Relates to electric thermal measuring instruments. According to this inventicn 
at the points of flexure of the wire supports are used which are flexible only in the 
plane of the wire, so that expansion induced by the current can take place without 
friction and the hot wire is bent round a curved surface attached to a hot spring, the 
other end being attached to a fixed support situated within the curve of the hot wire. 

3,250 Oris ELEvATOR C^. (Otis Elsvator Co.) Electric motors particularly adapted 
for hoistine purposes. 

3370 K.P.H. Sync. (Lrp.) & Keatr. 

3.561 Jurivs PINTSCH Ax7.-CGEs. 

4,482 Corwen. (J. G. Brill Co.) 
tramway vehicles. 

5.068 MiLHaM. Combination connection adaptor for electrical fittines and the like. 

6.982 QuiLLIAM. Sealine means for boxes containing the electrical operating mechanism 
of tramway or raliway points, switches and the liks, 

8.173 KAEHLER & KaEutER. Mods and apparatus for sending and reproducing tele- 
graphic signs. (6.4 12.) 

8.301 EuciNEE*:6 & Arc La{mrs (Ltpv.) & DowpELL. (Addition 
to 16.678 11.) 

8.711 OBERLANDER Kazvinczky & Cross. 
mer ts. 

8,746 IRviNG & BritisH PNEUMATIC RAILWAY SIGNAL Co. Electro-preumatic systems 
and apparatus for railway signalline and for operating points. 

Relates to electro-pneumatic systems for railway signalling. &c. The indication 
is given by the stroke of the optrating lever besine automatically completed by a 
pneumatic cylinder, the admission of compressed air to which is controlled by an 
electro-magnetically operated valve, the electromaenet of which is energized by the 
return indication electric current. 

10.100 RusHtox. Electric clocks. 

15.760 Paiste. Electrical fuses of the plue typ.. 

16.566 HARDINGHAM. (Matam Motor Apparatus Ges.) Maenzto-electric ignition appa- 
ratus adapted tor us? in connection with internal combustion engines. 

18.517 Heany. M*thod of insulating electrical conductors. ; 

21,462 CLE«M. Means to be employed in the electrolysis of alkali chlorides and alkali 
earth chlorides. (3 12/12.) 

Relat-s to the electrolysis of alkali chlorides, &c.. and consists of the employment 
in such electrolysisof a powder which is not affected by either chlorine or hydrocnioric 
acid or alkali. the powder; bzine held in position by supports which on the cathode 
side are capable of resistine alkali, and on the anode side are capable of resisting 
chlorine and hydrochloric acid. 

22,527 EO NEU Maeneto-2lectric ignition machines for internal combustion engines- 
(12 1212.) 

27.877 KosTiNG & MATHIEse'! AxT.-GEs. Electricity meters. (16 513.) 

28,034 B:cKkroRD SMITH & Co. & Smita. Electric fuses for blasting purposes. 


(Patent of addition 


Apparatus for heating liquids electrically. 
Railway signalling. (24 1.13.) 
Trucks or under carriag> structures for railway and 


Electric arc lamps. 


El:ctric apparatus for moving advertis*- 


APPLICATIONS FOR PATENTS 


NorE.—7 he undermentioned Applications (except those marked t) are nol open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them. tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is afixedve 


January 10, 1914. 

719 BrugEMEL & BLUEMEL Bros. Sparking plugs for internal-combustion engines. 

728 Pout. Treating deep-seated parts of the body with Ronteen rays. (23.3.1 
Germany.)* eee 

739 Wesker & STANDARD Time Co. Prolonging the period between active inter- 
mittent electric impulses, 1 i 

742 Friep. Kerr AkT.-GEs. Automatically mixing up baths through which electric 
currents are conducted by means of electrodes. (17,1,13, Germany.)* 

749 Kano. Supports fcr electric trolley wires.” 

767 GRAHAM & SANTFLEBEN. Telephonic systems.* 


January 12. 1914. 
793 SE&MWMLER. Utilisation of waste heat of gas engines.* 
815 Ssowoon. Elictric resistances. 
841 ob ia Mandrels for use in the electrolytic production of metal tub<ss 
and the like. 
842 Cowrer-Cores. Removing metallic cylinders from mandrels on which they are 
el¢ctro-deposited. 

875 Marine.  Ebctric cells and batteries. ae 
895 WesTERN Exvectric C^. (Franklin Tuthill Woodward, Beleium.) Machine 
telephone switching systems. (Divided application on 5,653, 13. 6,3.) 

January 13, 1914. 
900 CacHA. Seli-locking electric lamp-holder. robe 
901 Asrar. Construction of electric conductor rails, safety guards, and conta 
shoes tor elictric rallways, tramways. and the like. 


919 Parsons. Polarised instruments. 

925 Exiiscn. Electric current controllers and like apparatus. 

927 McCABE. Time-controlled electric switches and recordine registers.’ 
945 Beraup. Time switches. (23,1/13, Francz.)* 

953 Green. Switchboards. 


9603 Kanoo. El ctrically-driven vebicles.* 

967 Ware. (Charls Thomas Mason. U.S.) 

970 HirzELBERoERF & New BsrzisH Ever REgADY Co. 

lamps and the likea.” 
971 Mevway. Loczise band rop:s for lifts and the like, by electric control. 
973 WitscN. Telephones. 
‘ e 

1.008 Ascer. Revorsibleseatsfortramcars and other purposes. (Additionto 5.049,13.) 
1.008 GREENE.  Elctriz switch. ; 
1.033 ScHarrFrFÁ& Simons. Device for supporting and holding telephonic rec 


LOSS B T-H C, 


Generating electrical energy.* Wia 
Switches for electric han 


January 14, 1914. 


zivers when 


—- - and 
(A.E.C.. Cermany.) Making air-tight joints between metal à 


January 15. 1914. like 
1.077 Jours. S:enablline devices ap plicatle to railways, tramways, and the = 14 12* 
L119 SgosEgzrF. Electrical accumulators. (Diviued application on 1,060, 13. 
1.133 RowLsy & Saveaine Svuz. Insulatine material. 
LAS? Verse, Pius gontazt fer el-otrical coorine ut:nsils. 
1,143 CALLENDER S Caste & Construction Co. aub Kav. 
conductors er etnsr purposes. 


seat 
Sucports for electra 


ae BENE I E 
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= FINANCIAL MATTERS. = 


TMM T R ETRITIIIT UNTILL i 


COMPANIES’ MEETINGS AND REPORTS. 


—— oÀ pta €—À—À 
London Electric Supply Corp. (Ltd.) 


The ordinary general meeting was held on Thursday. last week, under 
the presideney of Mr. RosEnT H. BENSON. 

The SECRETARY (Mr. H. C. Carter) read the notice calling the meet- 
ing and the auditors’ re port. 

The CHAIRMAN said: The past year has established three new 
records—in units sold, gross receipts, and costs of generation. Our gross 
receipts have risen from £146,567 to £162,854—an increase of over £16,000, 
and the net profits from £68,670 to £71,752. This has enabled us to 
increase our dividend from 24 to 3 per cent., to place £3,000 to contin- 
gencies account, against £1,000 last vear, and to carry forward £5,097, 
against £4,705. This is after putting aside a large sinking fund for the 
redemption of the whole of our debenture stock in 1931. when the option 
of the L.C.C. to purchase our undertaking begins. This sinking fund is 
a big reserve fund. The number of units sold shows an increase cf about 
25 per cent. over the previous year, and amounts to 35,336,223. The 
cost of generation has dropped from 0-66d. per unit sold to 0-62d. That 
these very satisfactory results have not to a greater extent been retlected 
in the dividend is due to the price of coal. The average price per ton 
paid last year was 15s. 21d., compared with lIs. 81d. in the preceding 
vear—a rise of 30 percent. Our annual coalconsumption now amounts to 
62,435 tons. Since the beginning of the vear there has been a drop of 
over Is. a ton. and the tendency appears to be downward. Our capital 
account is overspent by £102,332, in connection with the extensions of 
our Brighton railway contract. The past year was unpropitious for the 
finding of fresh money for any purpose, and the board decided to post- 
pone the question of issue ot any fresh capital until more favourable times. 

I told vou last vear that we had reason to expect a demand from the 
Brighton Railway Company in connection with the complete electrifica- 
tion of their suburban system for a number of units which might amount 
to four or five times as many as we are now supplying to them. Ht is 
obvious that a contract of these dimensions involves large cupital outlay. 
and we have to see our way clear not only to find the sum required. but 
to repay it. This would be simple enough with a sinking fund spread 
over 40 vears, but, as vou know, we ate liable to he taken over by London 
County Council in 1931, and should, therefore, in ordinary circumstances, 
have to provide for the extinction of any fresh debt within that period. 
To raise the money on a 15 years’ sinking fund would impose an unfair 
burden on revenue—a burden, in fact, which it could not bear. I think 
that Parliament, when it enacted a purchase clause in the interest of the 
publie, and gave the option of purchase to the L.C.C., never intended to 
cripple the credit of the electrical industry, and force the companies to 
run an inferior service in order to buy them up cheap. The root of the 
trouble (which has retarded and still retares the business of electrical 
supply in London) is the uncertainty of tenure, the doubt about the pur- 
chase price in 1931. Look at the speculation and the lawsuits that arose 
over the purchase of the tramways and the telephones. They are a 
warning against similar procedure with the electrical supply com pani s. 
If 1 am right in saving that the root of the trouble is the uncertainty, 
there is a way of curing it: Agree upon a valuation now instead of wait- 
ing till 1931, and let the option of purchase by the L.C.C. mature as now 
In 1931 (or later if mutually agreed). but at a known price instead of an 
unknown price. "Phe next step would be to agree upon capital expendi- 
ture henceforward—all agreed capital expenditures to be added to the 
purchase price. Such a settlement does not require an Act of Parlia- 
ment, but depends on the initiative of the L.C.C. and mutual give and 
take. ] hope that, when we meet here next, I may be able to announce 
to vou that a satisfactory solution of the difficulty has been found. 

The whole question is closely bound up with another matter that affects 
the whole electrical industry of London and the general public. A Rill 
ls now being promoted in Parliament by the County of London Company 
for the establishment of one huge bulk supply of electricity for London. 
with the assistance of any or all of the existing undertakers, and, of course, 
of the County Council, whose consent to an extension of the existing 
period for purchase would be necessary. The date of purchase by the 
L.C.C. would, of course, have to be postponed beyond 1931, and enormous 
fresh capital outlay would be necessary. We approve the principle 
underlying the Bill. The opportunity for co-operation between. the 
companies for more economic working was given in the Act of 1908, and 
we have availed ourselves of that Act in association with two other neigh- 
bouring companies, We are of opinion that the principle should. be 
Carried further, that there should be more co-operation, But the Bill 
has other aspects which are less satisfactory, and all the London com- 
panics have felt that they have no option but to oppose the scheme as it 
Stands. It is a pity that for all these years the 13 companies have never 
succeeded in evolving for themselves a scheme of joint working, and we 
recognise that the unitication of supply, both economic and financial, may 

ave to come from outside, It is essential for the success of any such 
scheme that it should be introduced with the backing and full co-operation 
of the L.C.C., and they also are opposing the present Bill... We must look 
to the L.C.C. for some initiative. | 

The Chairman then made reference to the great loss sustained by 


i —————————————————— 


the death of Sir William Preece, who had been for 12 years a member ot 
the Board. His place on the board had been taken by Mr. Oliver Bury, 
a former general manager of the Great. Northern Railway. He then 
moved the adoption of the report and accounts, and the declaration of 
the dividends therein set out. 

The MANAGING DIRECTOR (Mr. R. Stewart Bain) seconded the 
motion, and said capital expenditure amounted to £26,000 for the past 
year and included. £12.316 for plant and machinery, £6,304 for mains, 
and £3.224 for electrical instruments, the plant and machinery being 
principally for the installation of a new battery of boilers, 34 miles of 
new mains had been laid. bringing the total to 200 miles. The capital 
expenditure for the current vear included a new 10,000 kw. turbo-zene- 
rator, with boilers. mains and other accessories, to complete the plant 
and machinery for their existing contract with the Brighton Railway 
Company. The ordinary expenditure was £13,000 more than last vear, 
of which coal accounted for rather more than £10,000, They had sold 
nearly 7,000,000 more units than in the previous year, and the consump- 
tion of coal was ebout 6,500 tons more. A satisfactory feature about 
coal consumption was the decrease of 10 per cent. in lbs. of coal consumed 
per unit sold. Gross revenue increased by £16,287 over the previous vear. 
The average price received per unit sold was PONE., compared with 1:234. 
London was alleged to be suffering from the want of a cheap supply of 


electric power: the London Company was supplying power for industrial: 


purposes to-day at rates which would compare favourably with those 
existing anywhere in the world. not even excepting Chicago. The aver- 
age selling price in Chicago is 1-000. per unit, and the average cost UTORA. 
The average price per unit received by the London Company last year 
was F00d.. and the everage cost 096180. Their report referred to the 
satisfactory increase in the traction. and power supplies. This large 
increas: was anew tramway load which they had received. He desired 
to express his appreciation of the efficiency, zeal and energy displayed hy 
the staff, engineerine and commercial Faced with au increase of 30 per 
cent, in the price of coal. the company's engineering staff had been able 
to reduce their alreedy low cost of production of 0-66]. to 06291. Con- 
chiding. Mr. Bain seid that as he entered the meeting room that day thei 
chief engineer had put into his hands a small slip of paper to the effect 
that for the first time in the history of the Company their output for the 
week ended 12 o'clock that day was 1,000,000 units. 

The motion was then carried unanimously, 

The re-election of the retiring director, Mr. Oliver Bury, was then 
approved, and the auditors were re-appointed. A cordial vote of thanks 
to the chairman brought the proceedings to à close, 


Charing Cross, West End & City Electricity Supply Co. (Ltd.) 


The annual ordinary general meeting was held on Thursday last week, 
Mr. W. F. FLapG vrE, M.V.O., presiding. 

Mr. V. WILMOT SEALE (the Vanager and Secretary ) read the notice 
calling the meeting and the auditors certificates, 

The CHAIRMAN said: Gentlemen, DI congratulate vou upon the 
satisfactory result of our working for the Jast few vears; and upon the 
increase in the dividend hy 1 per cent. The rezulis of the past vear show 
a gemune progress throughout the whole of our districts, and the increase 
is greater during the past vearin the sale of current for motive power and 
for heating purposes than has been the case for lighting purposes, à 
feature which we may anticipate as being certain to occur in the future 
as the progress of the electrical industry increases, 

The proceeds of sales of current in the Westend have amounted to 
£146.25]. and our total receipts to £151,239, some £4,500 in excess of last 
years We have obtained these increased receipts at the same expendi- 
ture practically as last vear. We have, therefore, ¢84.373, added to 
&£1s,000 brou.ht forward, and £2.237, 19s. 4d. interest, making £104,611 
to deal with, We have deducted interest on debenture stock, and 
have set aside for depreciation €22.000, leaving a balance of net revenuo 
remaining to be dealt with of £64,732. 3s. Pe. Preference dividend re- 
quires £16,000, and the interim ordinary dividend at the rate of 5 pep 
cent. per annum absorbs 10.000, leaving £36,782. 3s. 11d. 

Well. as I have already said. vour directors have thought themselves 
justified in recommending that the dividend be now increased to 6 per 
cent. for the whole vear. That allows ot £4,782 to be transferred to the 
general reserve income account, and leaves us with £18,000. a sum equal 
to the dividend on the preference shares, to be carried forward to the 
ensuing vear, as was ihe case last vear Some vears ago H.M. Office of 
Works wished us to erect è sub-station in Si, James's Park, which we 
did, and last vear we soll the sub-station to them upon terms which 
were quite satisfactory to ux, the result being that we are left with this 
present credit to capital account of 4.063. 9s, 1d. 1 mav add that one- 
third of the whole supply in the West-end, or 36 per cent. inactual tizures, 
ix in reward to power, while two-thirds, or 64 per cent., is in regard to 
lighting, l 

In revard. to the Ciy undertaking. it is true the vross earnings have 
not increased to the same extent as in the West-end, but expenditure 
has decreased considerably, the amount being £84.958 last vear, com- 
pared with only £80,638 this vear, so that we show net earnings nearly 
£6,000 greater than last vear. We are applying here the same policy 
as we have hitherto applied—that is, we are only paying the interest on 
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our loans and debentures and the dividend upon the preference shares, 
ivhich leaves the balance of £38,326, of which we carry forward to the 
next vear £18,000. which is the amount of our preference dividend, and 
we then carry £20,326. 16s. Id. to the general reserve income account, 
which amounts to £73,473. In the City the increase in the sales relative 
to power, heating and lighting has been more marked in its proportion 
than even is the case in the West-end. In the City it is racher more than 
one-half for heating and power and less than one-half for lighting. For 
some time past the Board have given the problem of depreciation 
their most anxious consideration in regard to our giving up our Lambeth 
station. We had already. by this time last vear, arrived ai a conclusion 
as to what, in our considered judgment, was a proper provision to make, 
but in a matter of this complexiiv and importance we decided to ask Nir 
Alexander Kennedy to give us what he considered was the right basis 
for us to adopt in determining the amount to be set aside. This entirely 
justified our own estimates, and has enabled us to formulate a definite 
policy. For the first time an item " Invesiments at cost, £14,900, 8s. 9d.” 
appears. We have invested this sum this vear, and ii is our intention, in 
so far as our capital requirements will permit, to set aside and invest a 
similar sum every vear, and to allow it to accumulate. Jf we are able to 
maintain this policy this fund of itself will provide for the total estimated 
depreciation, but we have not considered it wise to depend entirely on the 
etlects of a sinking fund with which many unforeseen circumstances might 
interfere, and accordingly we have fixed the figure of depreciation for 
each vear at £22,000, which will provide the necessary sum without the 
accumulation of interest on our present capital expendiiure, We pro- 
vided last vear for depreciation £15,000, bnt we also carried io general 
reserve (income) account £09,054, and of this we are transferring £7.000 
to depreciation account, making £22.000 for lasi vear, and we are this 
vear carrying the whole £22,000 direct to depreciation, as we believe this 
will show more clearly the provision we are actually making. This will 
leave the general reserve (income) account asa fund on which we mav. and 
infact shall, from time to timedraw upon for the purpose sof distribution. 
The City undertaking, owing to the special purchase clauses in our 
provisional order, stands on a totally different basis from that of the West- 
end. [t is indeed a question whether, having regard (o chose purchase 
clauses, any provision for depreciation would ever be necessary, and for 
the present at all events we do not propose to make any. bai to con- 
tinne the policy we have hitherto adopted of carrving all ihe available 
surplus toa general reserve account, as we think it beiter for the moment 
to leave ourselves entirely unfettered in dealing with our surplus. Our 
City undertaking is liable io be purchased by the Corporation of ihe City 
of London in the ensuing vear, or in any future vear up io 1927— bui it 
seems likely that wichin ihe current vear we shall know the inventions of 
the City Corporation, because under ihe provisional order held by ihe City 
of London Co, unless the Cicy Corporation exercise their rights within 
the vear iheir right o£ purchase of the Ciiv company ceases, and the 
London County Council become the prespecirve purchasers of che under- 
taking of the City of London Electrie Lighting Co. In that case ihe prob- 
ability of the Ciiy of London purchasing our Cicw undertaking would 
appear remote indeed, ; 
| vill now piss to à subject of great importance not only to vou but 
to all holders of London elecirieal securivies. D refer to the most recent 
attempt to deal with ihe supposed requirements of London in the matter 
of bulk supply. E say 7 supposed." because I for one repudiaie with 
considerable varmih che suggestion made trom time io din in the Press 
and elsewhere that this greai div is badly supplied with electrical energy. 
[claim that. at anv race in ihe disiricts which we serve. there is an ample 
supply of energy for all purposes, The average price we obiain for energy 
for all purposes is only 2-34ad.. and ihis price, as wgl as the average price 
in London, is lower than that in anv Continental or American eii, except 
Chicave, Let us. however, for the moment assume the existence of che evil 
and consider the sugvested remedy. The promoters of che Bill to which 
reference is made in the report of the directors invend as E understand it. 
to form a ©“ Holding Company.” or. in other words, a company formed to 
acquire and hold shares in vour and other electric lighting companies, 
and by means of such holdings, in effect. to gain the conirel of the elec- 
trical Hehting industry in London, Wich that view an offer in all 
srobabiliiv will be made to vou to transfer vour holdings in our Company 
te the Holding Company im exchange for their shares or debentures, and 
when that otler is made this Board will issue to vou a statement of their 
views as to the expedieney of such proposed exchange, and unii! vou 
recurve this statement we would sironglv advise vou io eA ik from 
committing yourselves in any wav io the promoters, who intend to scrap 
the whole or at any rate ihe greater part of ihe exisiing plani of the 
various companies and to replace it by a large power siaiion or a series 
eb power siationsat Barking (o supply the whole of Londen from this onc 
centre, There may be separate generating and distributing sabe siations 
and separate sets of mains, but. the principal weacratine plant is. 1 
believe, to be at only one place. Por many reasons, in mv opinion. this 
is not desirable. The promoters claim that the economies thev will be 
able to effect in generation will more ihan jus ifs the proposed expendi- 
ture, and show a handsome. profit to all who join ihe scheme. This 
assumes that the price obiaineld from the sale of current will be main- 


rained at the existinz average figure of to-day. but [do not consider any 


Julk scheme can be sound which does no. assume a decrease in price conse- 
quent upon iis operaviea, As to their engineering exiimaics, these have 
been referred by the London companies jointly toa committee of experts 
under the chairmanship of Sir Alexander Kennedy, amd that committee 
js still conferring with the engineers of the promoters. | do not think, 
therefore, E need furiher criticise this particular scheme. 1 consider, 
however, that the promoters of the various power bills which have from 
time to time been put forward have greatly exaggerated the future re- 


quirements of London, while the capacity of the existing companies to 
effectively and cheaply deal with the increasing demand for electrical 
energy has been greatly under-escimated, I need hardly remind you of the 
Parliamentary. struggles in which we were for many vears engaged in 
endeavouring to solve this problem; these culminated in the Act of 1908, 
and for myself I believe that if the Bill which the companies originally 
promoted had been passed in its entirety this difficult. question would 
have been practically solved. 1 now move the adoption of the report 
and accounts, 

The MANAGING DIRECTOR (Mr. John M. Gatti) seconded the 
motion, which was carried unanimously. 

Resolutions approving the dividends set out in the report, re-electing 
the retiring directors (Mr. W. F. Fladgate and Mr. Rocco Gatti), and 
re-appointing the retiring auditors were then carried, and a hearty vote of 
thanks to the chairman, directors and statf brought the proceedings to a 
close. 


BASTIAN METER CO. (LTD.)—TJhe directors report a slight decrease in 
the net trading results compared with 1912. The export trade hss 
fallen off. but happily the home trade has improved. £500 having been 
written off patents and good will. the net profit is £283, making, with 
balance brought forward (£345. 10s. 5d.) £628. 10s. 5d., compared with 
£N62. 18s. The directors recommend payment of the 6 per cent. dividend 
on the cumulative preference shares, and also a 24 per cent. dividend on 
the ordinary shares, leaving £259. 18s. 3d. to be carried forward. 


BATH ELECTRIC TRAMWAYS (LTD.)—The traffic and other receipts for 
1913 show an increase of £4.807 over those of 1912. The mileage run by 
the company’s tramcars increased during the vear by 19,880. After 
charging ex penses of operation and administration the balance is £17,003. 
making with amount brought forward £18,433. The dividend on the 
preference shares for the vear has been paid, £4,000 has been appro- 
priated to contingencies and renewals account, leaving £2,624, which the 
directors recommend should be carried forward. 

The directors have also issued a report made by the auditors (Messrs. 
Franklin, Wild & Co.) on the financial position, and setting forth pro- 
posel for providing for the repayment of the outstanding bank loan and 
for additione] capital expenditure. They state that apparently the 
Bnancial position can only be improved by the suspension of the pre- 
ference dividend until the bank loan has been paid off. and the scheme 
which they submit provices for the repayment of the bank loan in four 
Yeats; a reserve of £5,000 per annum for depreciation and track renewal ; 
payment of preference dividends at the full rate from the fifth year on- 
wares; and payment of arrears of preference dividends by equal instal- 
ments in the seventh, eighth. ninth and tenth years. At the meeting on 
We Inesday it was decided t» consult some of the leading shareholders 
and to adjourn the mecting until June. - 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
capital expended during 1913 on account of the Bournemouth Order, 
890, the Poole and Branksome Order, 1897, the Christchurch and 
District Order, 1899, and the Pokesdown Order, 1902, amounted to 
L3.819. 8s, 6d.. making the total expenditure on account of these orders 
£473.996, Vis. 3d. Balance from the last account after payment of the 
final dividends on the preference and ordinary shares for the half-vear 
ended Dec. 31, 1912. was £2.1 43. 19s. 9d.. and the balance from revenue 
account, after deducting generation and distribution costs, rent, rates, 
taxes, wages, directors! fees, general establishment and other charges. 
and proportion of salaries was £39,452. 7s. 4d., making a total amount 
available for the vear of £41,596, Fs. Id. Deducting interest on deben- 
ture stock. to Dec, 31. 1913, and interest. on temporary loans 
(40.723. 4s. 4d.) leaschold and special redemption funds and interest 
(£1,828. PSs. 50). amount written off suspense accounts (£358. 55.). and 
amount carried to reserve for depreciation, &c. (£6,000), the balance avail- 
able for distribution is £23,685, 19s. 4d. Interim dividends on the 44 
percent. preference shares, on the 6 per cent. second. preference shares 
and on the ordinary shares at the rate of 5 per cent. per annum forthe 
half-vear ended June 30 (less tax), amounting. to £9,307. 16s. 3d.. have 
been paid. leaving for further distribution £14,328. 3s. Id. Final divi- 
fends on the 4} per cent. preference and en the 6 per cent, second pre- 
ference shares for the half-year ended Dec, 31 (less tax) have also been paid 
and the directors now recommend that a final dividend on the ordinary 
shares at the rate of 9 per cent. per annum, for the half-year ended Dec. 
BI (less tax) be declared. The above final dividends absorb 
£12.182. 16s. 3d.. and leave £2,145. 6s. 10d. to he carried forward, The 
total applications received at Dec. 31 last amounted to the equivalent of 
8.780 kw.. an increase of 545 kw. for the year. The number of units sold 

as 3.668.007, The directors of the Richmond (Surrey) Electric Light 
& Power Co, have declared adividend of 6 per cent. on the ordinary shares. 


BRITISH L. M. ERICSSON MFG. CO. (LTD.)— The directors’ report for the 
year 1913 states that the company’s business shows an increase in à 
departments, After charging £10,503. 35. 8d. for depreciation and £2,500 
for debenture interest the net profit amounts to £23,808, Ls. 10d.. t0 
which has to. be added £5,939. 19s. 7d. brought forward, making 
£29.48. lis. 5d. The directors recommend that after payment of the 
preference dividend (£5,999, 8s.) the balance be appropriated by paving 
S per cent. (tax free) to the ordinary shareholders, requiring £8.000. lös., 
writing otf balance of preliminary expenses (£4,339. 13s. 7d.), placing to 
reserve account £5,000 and carrying forward £6,408. 13s. 10d. 


BRUCE FEEBLES & CO. (LTD.)—Mr. F. E. Andrews, who presided at 
the meeting on Friday last, said that for some vears past manufacturers 
of dynamo electric machinery had been passing through a bad time. 
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Foreign competition was very severe and a serious menace to the com- 
pany. So keen had been the cutting of prices that their margin of profit 
had been insufficient to cover normal establishment charges. Prices, 
although still very low, had during the past vear shown a slightly har- 
dening tendency. They had given special attention to their colonial and 
foreign trade, and the results of their persistent cultivation of the over- 
seas markets had been very gratifving. 


CARMARTHEN ELECTRIC SUPPLY CO. (LTD.)—At the recent meeting 
the chairman (Mr. W. A. Schultz) said that within four vears of working 
thev had been able to place one-third of the year's profit to reserve after 
paying a dividend at the rate of 5 per cent. on all the shares. The 
revenue increased from £1.868. 105. 5d. to £2,449. 10s.. whilst the ex penses 
had increased only 18 per cent., in spite of the heavy price of oil fuel. 
The number of units sold was 103,910, increase of 23,424. The consumers 
had shown a satisfactory increase of 50 per cent. over that of 1912, whilst 
the number of 33 watt lamps connected was 27,000, against 25,000. The 
directors had been obliged to augment the Diesel plant by a 100 kw. 
vertical suction gas engine set. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The profit for the vear 
1913 amounts to £37,550. 11s. 6d.. which with £2,832. 13s. 10d. brought 
forward and £2,250. lls. for interest, makes a total of £42,633. 16s. 4d. 
After deducting interest on debenture stock (£7,875) interim dividend on 
the preference shares at rate of 6 per cent. per annum (£900) and on the 
ordinary shares at the rate of 4 per cent per annum (£4.943. 12s.) there 
remains £28,915. 4s. 4d., which the directors recommend shall be appro- 
priated as follows : To credit of reserve for renewals, depreciation and 
contingencies £14,041, to debenture stock premium redemption fund 
£704. to amount written off cost of extinction of founders’ shares £1,089, 
to amount written off cost of investments £2,000, to final dividend on 
preference shares at rate of 6 per cent. per anuum £900, and on the ordi- 
nary shares at rate of 6 per cent. per annum (making 5 percent. for vear) 
£7.415. 8s., leaving a balance to be carried of £2,765. 16s. 4d. The num- 
ber of 8 c.p. lamp equivalents connected on Dec. 31, 1913. was 306,422. 
en addition of 12,449 during the vear, and the total number of units sold 
was 4,451,165, being 267,003 more than that for the previous vear. 


CITY OF LONDON ELECTRIC LIGHTING; CO. (LTD.)—The total expen: 
diture up to Dec. 3I, 1912, was £2,513.417. 13s. 9d., the expenditure 
during 1913 for additions, extensions and replacements was£47.456,. 4s. 8d.. 
making a total of £2.5€0.873.. 185. 5d. Amount written off prior to 
Dec. 31. 1912, was £513.093. 18s. Id., and further amount written off 
in respect of buildings, plant and other works dismantled during 1913 
was £53,890. 5s. 10d., leaving a net expenditure of £1.903,880.. [4s. 6d., 
compared with £2,000,323. Lis. Sd. at December, 1912, a net deduction 
of £6,434. Is. 2d. The total of the balances at credit of the reserve funds 
(with amount proposed to be carried forward to 10914) is £242.251. 5s. Lld. 

The revenue for 1913 was £311,822. 2s. 8d., and with interest on invest- 
ments and discounts (£2,491. 16s.) the total was £314,313. [8s. 8d. 
Deducting expenses of generation and distribution (£73,434. Os. 6d.), 
repairs and maintenance of buildings, machinery, &c. (£10,055. 19s. 2d.), 
rent, rates, taxes management expenses and special charges 
(£56,233. 17s. 7d.), the balance is £174,590, Is. 5d. ; with £24,333. 10s, id. 
brought forward the total available is £198,923. 12s. Interest on loan 
from bankers, consumers’ deposits, &c., required £2,994, 18s. 2d.. and 
interest on first and second debenture stock for year 1913 £31,545. 16s.8d., 
and after providing for other items, including the transfer to reserve 
of £50.000, there is available for dividends on preference and ordinary 
shares and for “ carry forward " to 1914 £109,561. 4s. 9d., to which has 
been added balance standing to credit of dividend equalisation account 
27.353. ös. Id., making a total of £116,913. 10s. lod. The directors 
recommend that the following dividends for the vear 1913 be declared 
(less tax): On the preference shares 12s. per share (being at the full rate 
of 6 per cent. per annum), and on the ordinary shares 20s, per share 
(being at rate of 10 per cent. per annum, against a distribution of 9 per 
cent. for previous vear). 6s, per share on both classes of shares was 
distributed in September, leaving 6s, per share on the preference. and 
14s. per share on the ordinary shares to be distributed, The balance to 
ke carried forward is £27,836. 11s. Sd. The average price per unit 
obtained for private supply was 2:33d., against 2-37d. in 1912 and 239d. 
in 1911. The total number of consumers is 15.083. an increase of 354 
over [912 ; and the number of kilowatts connected (includiny power and 
heating) is $3,703, an increase of 2,552 kw. On Feb, 18, 1914. there were 
3.041 kw. applied for, out of which 44.074 Kw. were connected, and the 
eustomers numbered 15.146. The total units generated weve 33,542.870 
(avainst 32.220.338), and the units sold were 29,112,618. (against 
27.488.860), an increase of 1,623,758 over 1912. The power and heating 
supplies continue to show a steady increase, the total units sold for these 
purposes in 1913 being as follows : Power 10,797,552 units and heating 
1.518.654 uniis, total 12.616.206 units, or 45-1 per cent, of the total units 
sold for private supply. By the London Electric Supply Bill. 1914, the 
promoters purport to seek powers to empower the County of London Co, 
and any other London com pany to enter inco agreements with the London 
County Council for a postponement of the date and variation of the terms 
of purchase of their undertakings, and thus to alter or repeal ihe pro- 
Visions of the London Electric Supply Acts, 1908 and 1910. The com- 
pany has lod ged a petition against the bill as a precautionary measure. 

We are informed that the Marquis of Winch: ster and Sir Devid Nelo- 
mons, Bart., have Leen appointed cirectors of the company, 


n, COUNTY OF DURHAM ELECTRICAL PO WER DISTRIBUTION CO. (LTD. \— 
Phe directors’ report tor the vear 19[3 states that the total connections 
at the end of the vear Gineluding the connections of the County of Durham 
Electric Power Supply Co.) amounted to 70,495 H.P., an increase of 
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15,970 H.P., compared with the previous year's figure of 54,525 He. The 
years profit is £30,251. 18s, and adding balance brought forward 
(£1,863. 10s. Sd.) the total is £32,115. 8s. 8d.. against which has been 
charged interest on loans and debenture stock (£12,504. 2s. 2d.), leaving 
£19,611. 6s. 6d., which the directors recommend should be dealt with by 
paving a dividend of 5 per cent. for the vear on the preference shares (of 
this an interim dividend of 24 per cent. was paid in October), by trans- 
ferring to depreciation account £6,000, and carrying forward £1111. 6s.td. 
The expenditure on capital works during the vear was £14,984. lls. ld., 
of which £3.171. 0s. 3d. represents the outlay on the company’s account, 
and £11.813. 10s. lad. the outlay on behalf of the County of Durham 
Electric Power Supply Co. The profit has been adversely affected by the 
high cost of coal, and by a reduction in the dividend received from the 
County of Durham Electric Power Supply Co. owing to increased rentals 
and interest charges paid by that company. During the vear the directors 
appropriated the balance of £12,844. 1Hs.. lod. standing to credit of de- 
preciation and reserve account by writing off £677. Ils. Hd., being 
balance standing in works in. progress account (after transferring from 
that account £552. 9s. 2d. to lands account), writing £9,504. 2s. 5d. off 
manufacturers’ installations accounts and £2,573. Os. €d. off expenses of 
issue of capital account. The boards of the company and the Newcastle- 
upon-Tyne Electric Supply Co. have for some time had in view the al- 
vantage of a closer union of interests between the two companies, and 
after due consideration they have come to the conclusion that this will 
best be attained hv the Newcastle Company acquiring, by exchange, the 
shares in the company. The Newcastle Company is to give each prefer- 
ence shareholder in the County of Durham Company £4. 10s. (fully paid) 
of the 5 per cent. preference share capital of the Newcastle Company in 
exchange for every £2 of preference share capital and to give each ordinary 
shareholder £1. 10s. (fully paid) of the ordinary share capital of the New- 
castle Company in exchange fur every £5 of ordinary share capital in the 
Durham Company. 


FIFE TRAMWAYS, LIGHT & POWERCO.— At the meeting last week the 
chairman (Mr. Wm. Low) said the year's earnings from the Dunfermline 
& District Tramways Co. (paid over to the Company as dividends and 
management fees) were £15,020, compared with £12.200 for 1912. The 
increased revenue was due to the Lochore Tramway having been open 
during the whole year, and also to the general growth of tratte. The 
Rumblinzwell extension was constructed during the vear, but only opened 
for public traffic a day or two before the close of the year. There has 
been a steady growth in traftic on all lines, and on certain sections (if the 
increase continued) it would be desirable to consider doubling certain 
portions of the track. The Tramways Company's cars ran a total of 
616,000. miles during 1913, compared with 492,917 miles, and carried 
3.600.000 passengers, against 2,528,579. The Power Company had made 
substantial progress during the year. There were 515 consumers (against 
381) and the total receipts £17,750 (against £12,200). The supply cables 
had been extended towards Buckhaven, Methil and Leven, and a dupli- 
cate transmission line erected. from the power station, connecting with 
Lochgelly in order to give a duplicate supply to that point. The boiler 
capacity at the power station was approximately doubled during the 
vear, and the generating station building considerably extended reacy 
to receive additional plant, which would be installed during the current 
year. When those adc itions were completed the Power Company would 
be able to sell about double the maximum output of last year before re- 
quiring any serious additions to the plant at the station. The actual 
percentage increase for 1913 over 1912 was nearly 46 per cent., and during 
the current vear they looked. forward to a still further very substantial 
increase, After deducting the debenture and loan interest (£7,744), sink- 
ing fund appropriation (£960. 19s. 2d.), directors’ and trustees’ fees 
(£613. 178. 103.) there was a balance of £13,334. which, together with 
£3,329. Lés.. brought forward, left £16,664 out of which the interim prefer- 
ence dividend had been paid (£3,750) leaving £12,914. 4s. 5d., which the 
dicectors proposed to deal with by paying the final preference dividend 
for the December half-year and a dividend on the ordinary shares at th 
rate of 3} percent. per annum, the transfer to reserve of £3,000, leaving 
£2.000. 9s. 3d. to be carried forward. They proposed. to increase tho 
capital to £400,000 by creation of additional 50,000 preference shares anc 
an additional 50.000 crdinery shares, The directors. proposed. at an 
early date to issue the preference shares with a view to paying off loans 
contracted to meet the expenditure on extensions, 


HARROW ELECTRIC LIGHT CO. (LTD.)—At the recent meeting the 
directors reported thet during the past year 1109 new installations had 
been connected, making a total number of 1.620 consumers, representing 
en everegete demend of 1,567 kw. The output. for the year wa. 
526,20] units. The belence to eredit of net revenue account (after 
paving debenture interest gnd interim preference dividend) wg- 
£2339, 185. 7d. The director: recommended payment of a final dividend 
on the preference shares (L374. 19s. 3d.), and a dividend on the ordinary 
shares at the rate of 5 per cent. per. ennum (£4,666. 15s.), leaving 
£208, 4s. 4d. to carry forward. 


HOVE ELECTRIC LIGHTING CO. (LTD.‘\-—At the end of 1913 there were 
2.414 houses connected (assist. 2.276 in 1012), representing 147.392 
33-wett lamps (agetmnst 141,919) ; the units sol! were 1.127.125 (against 
1. 160,003) ; the gross revenue was £21,169 (ecoipst £25,220) and the net 
revenue £14,029 (egaiest £14,630), With £547. 14s. Phe. brought forward 
and bank interest, the amount to ercdit of net revenue account. i- 
£14,389. 17s. 80. from which must be deducted the dividend on the pr - 
ference shares patd in September fast (£588, [05 IAO, the interim divi- 
dend on the ordinary sheres et the rate of S percent. per annum (£2,823) 
end provision for debenture interest and other items, leaving a surplus of. 
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'£8,.305. 8s. 5d. "The directors propose to set aside £588. 10s. 10d. for 


preference dividend accrued to Dec. 31 last. and to declare a final divi- 
slend for the six months on the ordinary shares at the rate of 10 p-r cent. 
per annum, making 9 per cent. for the vear. The amount carried for- 
ward. after providing for directors’ extra remuneration of £285, 9x.. is 
£3.960. 3s. 7d. The year's expenditure on capital account amounted to 
£935. 188. 9d., and the machinery, buildings and mains have been kept 
in good repair. By agreement with Hove Corporation the amount to be 
paid to the Company for the undertaking is to be £175,500 in respect to 
capital expenditure up to Dec. 3l, 1912. to which must be added 
£935. 18s. 9d. expended during the past vear, and anv further capital 
outlay properly incurred by the company up to the date of purchase. 


Hove Corporation have notified that the purchase money will be paid in 


about three or four weeks. 


JARROW & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The revenue 
for 1913 was £7,733. an increase of £501 compared with 1912. After 


deducting all expenses (including interest on debentures and loans) and 


making a provision of £800 for renewals, there remains £2.458.. With 
£844 brought forward the available balance is £3.302. The directors 
propose to place to reserve £1.025, to pay a dividend on the ordinary 
shares at rate of 2) per cent. for the vear. and to carry forward £1,028. 
The Northern General Transport Co., which was formed with the object 
(inter alia) of carrving on and developing in the northern counties trans- 
port business in all its branches, made an offer to all the shareholders of 
the Gateshead and District Tramways, the Tynemouth & District Electric 
Traction and the Jarrow Companies to exchange their holdings for fully- 
paid holdings in the Transport Company and holders of 99 per cent. of 
the total issued share capital of the Jarrow company have accepted the 
Transport Company's offer. 

LANCASHIRE UNITED TRAMWAYS (LTD.!—The Hon. A. Stanley. M.P.. 
stated at the meeting on Friday that the increase in receipts over the 
previous year included £10,443 from passengers and parcels, £1.072 from 


‘the sale of electrical energy, and £105 from rents and interest. "The 


traffic earnings per mile showed a satisfactory increaze (from 8&21d. to 
9-o4d.), and the amount of clectrical energy sold to outside conc umers 
was 1.413.527 units. against 1.025.470 units in 1912. Although they had 
earned £27,653 they did not think it would be advisable to make any pav- 
ment of interest on the second mortgage debenture stock. and therefore 
they had only transferred from the operating com panies sufficient revenue 
to enable them to meet the interest on the prior lien debenture stock and 
working expenses, The balance (£14,094) had been retained. in the 
operating companics, the bulk of it being placed to credit. of renewals 
account and the remainder carried forward. The new turbine which had 
been installed would enable them to cope with any expansion they might 
expect in the supply of electrical energy. The agreement with Atherton 
Urban Council (their largest customer for electrical energy) had been 
renewed for another 10 years. Liverpool Corporation were now con- 
sidering a report by their general manager on the carriage of woods by 
tramways, and the company had promised to co-operate in every way, 

LLANELLY & DISTRICT ELECTRIC LIGHTING & TRACTION CO.—QAt 
the meeting last week the chairman (Mr. A. R. Holland) stated that the 
tramways showed a very good return during the year, and the hehting 
section had also made steady progress. Many new customers were being 
cannected up, and they had secured additional contracts for power. Their 
prospects were so good that they were now considering what additional 
plant should be added so as to cope with the additional load they would 
have to deal with at the commencement of next winter, The result of the 
trading was that the profit for the year was £10,437. which, with £2.80] 
brought forward, made £12,939, against £9,595 in 1912. 


LOTS ROAD POWER.HOUSE JOINT COMMIITEE.— M a moeting on 
Monday of the holders of Metropolitan. Distriet and Loneon Electric 
Pailwavs Joint. Power-house Bent Charge Stock a resolution was 
pissed ‘authorising an issue by the Lot’s-road Power-hou-c Joint Com. 
mittee ot further amounts of stock not exceeding £250,000, The chair- 
man (Mr W. M. Acworth) explained that the Lots-road generating 
station unlertaking was leased to the Metropolitan. District and the 
London Electric Railway Companies jointly for 999 vears. and the Joint 
Committee had issued £2,250,000 4 per cent. rent charge stock, Certain 
extensions of the railways of the two companies were under construction 
which, when completed, would require an additional supply of current, 
In order to provide for this increased output and for other supplies 
which they saw their way to provide on remunerative terms the two com- 
powes, with the consent and at the charge of the Joint Comnnittee, were 
poping, and had in part contracted, for certain enlargements anc 
extensions of the gencrating station at a cost of about £216,000, 


MADRAS ELECTRIC TRAMWAYS (190%) (LTD.)—The gross protit for 
1913 was £21345. 4s. 80. After debiting interest and London ofhec 
expenses, making provision for debent ize stock sinking fund and trons- 
forming £7,000 to deprceietion and renewed fund (an incercase of £2600 
on amount transferred in 1912), the balance is £89,120. 19s. Pid. making, 
with £3,432. 0s. Al brought forward, £12,553. 0. 49. The directors 
propose to pay a dividend of 6 por cent, per annum on the preference 
Shares (whereof an interim dividend was pèd on Sept. 30) and a cividend 
of 5 percent. per annum on the ordinary shires, and to write off from the 
cost of issue of new preference shares £500, leaving to be carcied forw wd 
13.320. 16s. 3d. The traffie receipts, which show an increase of TTL per 
(nt; upon 1912. continue to develop satisfactorily and further rolling 
coek is being provided. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTO).— The directors report 
for 19193 states tha? the capit sdb expenditure, which at the end of 1912 


amounted to £2,103,996. 5s., now amounts to £2,172,336. 4s. ^l.. an 
increase during the year of £68.339. 19s. 6d. The gross revenue for the 
vear amounted to £217,605. 6s. 6d., compared with £202,182. 17s. Td. in 
1912, an increase of £15,422. 8s. lld. The working expenses were 
£111,316. 14s. 3d., compared with £99,086. 3s. 8d., an increase of 
£12,230. 10s. 7d. The balance at credit of revenue account, before pro- 
viding for depreciation, is £106,288. 12s. 3d. The directors have set 
aside £22,000 as an addition to the depreciation and reserve fund, which 
now amounts to £319,355. 5s. 5d., carrying to credit of net revenue account 
£84.288. 12s. 3d. "This sum. with balance brought forward, interest and 
dividends on investments,and other receipts, makes a total of £07,474.125. 
After deducting interest on debenture stocks and loans, dividends on 
preference shares and other charges, there remains £47,653. 8s. 9d. An 
interim dividend of 2s. per share (being et rate of 4 per cent. per annum) 
on the ordinary share capital, amounting to £20.000, was paid on Aug. 
13. and the directors recommend that a further dividend of 2s. 6d. per 
share (being at rate of 5 per cent. per annum) on such shares be now paid, 
making a total distribution for the vear of 4s. 6d. per share, or 44 per cent. 
This will absorb a further sum of £25,000 and leave £2,653. 8s. 9d. to be 
carried forward. During the year new connections representing the 
equivalent of 58,526 8 c.p. (30 watt) lamps, equal to 1,756 k.w., were 
added to the company's system., making a total connection of 1,086,830 
lamps. The Kingsway property has been let on a building lease for 98 years. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—Dr. J. B. 
Simpson, who presided at the meeting last week, stated that the profit 
had been increased by over £4,000. The capital expenditure of over 
£10.000 was largely on works which were paying rental, and their con. 
tract to supply Newcastle Corporation with power for the Newburn tram 
service was now in operation. 


OXFORD ELECTRIC CO. (LTD.)—' l'he profit for 1913 (including £846 
brought forward) is £15.311. After providing £2,000 for debenture in- 
terest and. writing off £829 on account of hire-purchase installations. 
balance available is £12,482. The directors propose a dividend at rate 
of 7 per cent. per annum (less tax) on the ordinary shares (whereof 3 per 
cent. was paid in September), and a dividend at rate of 5 per cent. per 
annum on the preference shares (whereof 24 per cent. was paid in Sep- 
tember), to place £2.000 to credit of reserve and renewal of plant account, 
carrying forward £982. 1t is proposed to increase the capital by creation 
of 5,000 cumulative preference shares of £5 each. 


PARA ET ECTRIC RAILWAYS & LIGHTING CO. (LTD.)—The revenue for 
vear ended Nov. 30, 1913, after providing for expenses in London and 
Para, is £128,856, 195, 8d. Adding balance brought forward(£0,870 85. 8d.) 
and ditference in exchange, interest and transfer fees, &c. (£2,178. 6s. 1d.) 
the total is £140,905. 15s. 3d. Deducting interest and sinking fund on 
debenture stock (£38,500), interim dividends for first half-vear on pre- 
ference shares (£9,600) and. ordinary shares (£19,500) the balance 15 
£73,305. 15s. 3d. The directors recommend that £15,000 be placed to 
reserve for depreciation and renewals and £10,000. to contingencies 
reserve, that final dividends of 3 per cent. (less tax) be paid on the 6 per 
cent. cumulative preference shares, and of 5 per cent. (less tax) on the 
ordinary shares for the half-year to Nov. 30, 1913 (making 10 per cent. 
for the vear), leaving to be carried forward £19,205. 15s. 3d. A new 
boiler has been installed in the power house and 11-5 km. of new under- 
ground cables have been lai, replacing an old boiler and old underground 
cables of the value of £6.204, which has been charged against renewals 
reserve and credited to construction capital account. The capital ex- 
penditure of £8,722 represente | eight new cars, &e. At the meeting 
the chairman (Mr. Follett Holt) said the company’s concession was 
for 99 years from 1905, and covered tramwavs, electric public 
lihting, commercial power and. private lighting. At the power-house 
the plant had a capacity of 3.300 kw., there were 12 miles of double 
track and 1} miles of single track; 94 motor cars and 24 trailers, a com: 
plete system for the distribution of electricity for publie. and private 
lighting and power, &c.. In the past year the total gross receipts suffered 
a reduction of 2-4 per cent, (to £209,025) and the operating ex penses l^ 
per cent. (to £164.262). the ratio of expenses to receipts working out at 
SES per cent.. compared with 54. per cent. The trade depression in the 
Amazons would affect their prospects in the current year. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—D uring 1913 there were 
connected to the company s mains the equivalent of 4,546 (30 watt lamps. 
making a total of 122.875. The number of units sold, including the 
300.000 minimum supply to the tramways, was 907,503, After placing 
£1.000 to depreciation account the balance is £3,847. The directors 
recommend a dividend (tex free) at the rate of 3 per cent. for the year. 
which will absorb £3.000, leaving £847 carried forward. At the mectinz 
en 5atur iy the report and acco ints wor? adopted. 


TRAMWAYS, LIGHT & POWER CO. (LTD.)--'l'he chairman (Viscount 
Chilton) stated at the meeting last week that their carnings were derived 
from the Derbyshire & Nottinghamshire Eleetrie Power. the Nottingham- 
shire & Derbyshire Tramways, the Leicestershire & Warwickshire Elec- 
trie Power, the Leamington & Warwick Electrical and the Midland Electric 
Licht anc Power Coin panies, the company owning the whole issued share 
capital anc Gebentures of these com panics, with the exception of a few 
shares of the Leamington & Warwick Company. During the year ? 
favouralle opportunity occurred to acquire el the share capital of the 
Midland Electric Light & Power Co, (thich contreli-d the Leamington 
electric lighting undertaking) for £45,000, The total requirements. ps 
the addition of the purchase of that property, nimounted to c Qu 
Adcitional generating. plant. had. been installed in the Derbyshire. & 
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Nottinghamshire power station and cables laid to tap many districts, the 
electricity for the Nottinghamshire & Derbyshire tramways being sup- 
plicd from the power company’s gencrating station. Cables were laid 
and consumers connected in many new districts, and many applications 
for supply were being received. The Nottinghamshire and Derbyshire 
tramways, extending from the boundary of the city of Nottingham to 
Ripley, were constructed during the vear and opened for traffic in Augnst. 
A line (1} mile route length) from the boundary of the city of Nottingham 
had to he built by the city authorities, and when built leased to the com- 
pany for 42 years (the company paving 5 per cent, to the city of Notting- 
ham on the capital outlay for interest and sinking fund), but the line was 
unfortunately not ready for traftic until Jan. 1 last, and consequently it 
was only possible to obtain a comparatively small revenue from the 
tramway for the 41 months during which the cars were running. They 
were satisfied with the winter earnings of the tramway. and they looked 
forward to doing an exceptionally heavy business during the summer 
months. The Leicestershire & Warwickshire Electric Power Co. was 
developing an entirely new district which had not hitherto been supplied 
by a power company. Notwithstanding that fact, during the vear the 
undertaking succeeded in showing a small credit balance. and it was 
anticipated that during the current vear a moderate profit would be 
earned. Since they acquired their interest in the Leamington & Warwick 
Company various economies had been effected, and the net earnings were 
quite satisfactory. It was intended to remodel the plant when oppor- 
tunity offered. The Midland Electric Light & Power Co.’s net carnings 
were equal to expectations, The area of the Midland Company was co- 
terminous with that of the Leamington & Warwick Company for the 
purpose of electricity supply, and it was obvious that many economies 
could ultimately be effected. which would still further improve profits. 
The directors had under consideration the acquisition of certain other 
properties, After paying the company the interest and dividends shown 
in the accounts the various subsidiary companies had balances carried 
forward amounting to nearly £4,000. They were satished with the 
progress made and the development of the various undertakings, and. 
with normal trade conditions, they had every reason to believe that 
shareholders would be quite satisfied with the earnings of the current 
year. 

TYNESIDE ELECTRIC DEVELOPMENT CO. (LTD.)—'l'he profit for the 
vear ended Jan. 3], was £3,046 and £2.60] wes brought forward. The 
directors propose to declare a dividend of 15 per cent., to transfer to 
general reserve £1,000, and to carry forward £3,047. The development 
of the business of the Electro- Flex Steel Co.. which was formed to manu- 
facture stee] castings by means of an electric furnace, has taken longer 
than was anticipated, and further capita] has also been required. ‘Phe 
company's investment has not yet yielded any return, but more satis- 
factory progress is now being made. 

WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— 
At the meeting last weck the chairman (Dr. J. B. Simpson) said that all 
the stations had operated satisfactorily during the vear, and the new 
stations at Horden and Shotton, which were only acquired during the 
latter part of 1913, should produce an increase in revenue during the 
coming year. The company now supplied a large amount of cheap 
power to the electrical power companies, in addition to which they had 
during the past vear paid something over £10,000 to ironmasters and coal 
owners in the district for energy which was previously entirely wasted, 
and of course so large a revenue could not have been obtained by them 
except through the company as an intermediary between them and the 
power companies. The directors were considering some proposals for 
the erection of one or two more generating stations, 

WEMYSS & DISTRICT TRAMWAYS CO.—Mr. Geo. Balfour, who pre- 
sided at the meeting last week, said that certain portions of the 
track between Kirkcaldy and Leven were being doubled. "Phe first 
section (about half the track) to be doubled would be completed in three 
to four weeks, and the other half would be pushed forward without delay. 
He called attention to what he described as “ the iniquitous svstem 
which prevailed of rating tramway undertakings." The svstem was one 
requiring the prompt attention of shareholders. Assuming a company’s 
revenues for successive vears were the same, but that through skill 
economies were effected to the extent of £1,000, the valuation under the 
existing system of rating would be increased by that amount. He 
thought that the system simply meant a double super income tax. The 
year’s traffic receipts were £15,845 and the profits £4.351. It was proposed 
to write off £500 for the betterment of the undertaking, to add £1,306 
to depreciation reserve, to pay £1,255 in dividends of 74 per cent. on the 
ordinary and preference shares, and to carry forward £1,072. This is 
the first time the preference shares have execeded the guaranteed 6 per 
cent. The line is being doubled from Leven to Buckhaven. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD.)— 
During 1913 the connections rose from 63.505 to 65.250 8 c. p. lamps, an 
Increase of 1,745 8e.p. Including £56. 6s. 11d. brought forward, the 
year's trading shows a protit of £6,298. 4s., and after paying interest on 
debentures and outstanding accounts (£3.129. Os. 10d.) the balance is 
£3,169. 3s. 2d. The directors recommend payment of a dividend at rate 
of 2} per cent. for the year, which will absorb £1,000, the placing of £2,000 
to reserve for renewals, leaving £169, 3s. 2d. to be carried forward. 


METROPOLITAN RAILWAY CO.— At a Wharnclitfe meeting of the share- 
holders last week the Metropolitan and Great Northern. Railway Com- 
panies Bill, 1914, for the creation of a joint committee to work the Great 
Northern & City line, was approved. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES & CHARGES, &c. 
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NEW COMPANIES. 


BRITISH AEROMIN (LTD.) (134,056.)—Reg. Feb. 19, capital £150,000 
in £1 shares (75,000 7 per cent. cumulative ard participating preference), 
to carry on the business of mechanical, electrical and general engineers 
metallurgists, &c. First directors are G. D. Mackay and G. W. Sessions. 


CARLTON METAL WORKS (LTD.) (134.186.)—Reg. Feb. 25. capital 
£1,000 in £1 shares, to take over the business carried on as Springthorpe 
& Co., and to carry on the business of electricians, electrical engineers, 
&c. Private company. J. E. Arnall, 158, Hanover-road, Willesden, 
N.W., is first secretary, 

J. CHRISTOPHER & SONS (LTD.) (134,198.)—Reg. Feb. 25. capital 
£4,000 in £1 shares, to carry on the business of mill furnishers, makers of 
lifts, cranes and hoists, electrical and mechanical engineers, &c.. Private 
company. First directors are J. Christopher and €. R. Barry (beth per- 
manent joint managing directors). Reg. office, 39-43, Clerkenwell- road, 
E.C. 

CITY 8CHOOL OF WIRELESS TELEGRAPHY (LTD.) (134.059.)—Reg. 
Feb. 19, capital £1,500 in £1 shares, to take over the business of a school 
for wireless telegraphy carried on by J. R. Halliwell at Manchester. 
Private company. J. R. Halliwell (43, Thomas-strect, Manchester) is 
first managing director, and may retain oflice while holding £200 shares. 


ELBON METALLISING CO. (LTD.) (133.866.)—Reg. Feb. 11, capital 
£1.000 in £1 shares, to take over the business carried on by L. G. Lewis 
and W. B. Tubbs as the Elbron Metallising Co.. to carry on the electroly- 
tic deposit of metals on non-metallic substances, &e. Privete compenyw. 
First directors are W. B. Tubbs (chairman) and L. G. Lewis, maneging 
director (permanent), M. Dodds and C. Tubbs. 


GRESHAM EXPORT CO. (LTD.) (133.728.)—Reg. Feb. 3. capital £500 in 
£1 shares, to carry on the business of electrical, mechanical or chemical 
engineers, electricians, manufacturers, exporters and importers of elec- 
trical lamps, generators and accumulators, &e. Private company. 


GRINDLAY, ROSS & CO. (LTD.)J—(8,993.) Reg. in Edinburgh on Feb. 
20, capital £10.000 in 7,500 ordinary and 2,500 preference shares of £1 
each, to carry on business as electrical engineers, &c. Private company. 
First directors are J. Grindlay. J. Mair, jun., and J. S. Paul. Reg. office, 
47, Waterloo-strect, Glasgow. 


IRISH TELEFHONE: (NEW SYSTEM) CO. (LTD.) (8.980)1—Rvcy. in 
Edinburgh on Feb. 10, with a capital of £2.500 in £1 shares, to carry on 
business of making and fitting up private telephones, telegraphs, &c.. 
Private company. First directors are C. Cochran, F. T. Jackscn, J. 
Levy and J. McMahon. Reg. office: 55, West Regent-street, Glasgow. 


LIGHTING SUPPLIES (LTD.) (134.200.)—Reg. Feb. 25. capital £2,000 
in £1 shares, to carry on the business of wholesale and retail dealers in and 
suppliers of lighting appliances and accessorics, accumulators and bunps, 


electricians, &c. Private company. First directors are H. A. Jacoby 


(chairman) and G. Krause. Reg. office, 36, Commercial-road, E. 


MAGNETO & TAXIMETER CO. (LTD.) = (133,954.)—Reg. Feb. 13, 
capital £2.000 in £1 shares, to take over the business carried on by €. 
Kress as the Magneto & Taximeter Co, and as Kress & Co. Private com- 
pany. First directors are G. Kress, W. Reineke and J. Schneider, 
Office, 56, Goldhawk-road, Shepherd's Bush. W. 


MIDLAND ELECTRIC ROTARY BLOWING CO. (LTD) (134.068,)—Reg. 
Feb. 19, capital £1.000 in £1 shares, to carry on the business of clectric 
organ blower makers and engineers as formerly carried on by D. Cemeron 
at Derby as Midland Electric Organ Blowing Co. Private company, 
C. Harvey and M. Harvey (both permanent) are the first directors. 


NAYLOR BATTERY CO. (LTD.) (134.246.)—HReg. Feb. 27, capital 
£12,000 in £1 shares, to take over the business of a metallurgist, elec- 
trician and manufacturer and regenerator of electric batteries and aecu- 
mulators carried on by E. H. Naylor and the patents granted to him. 
Private company. First directors are G. H. Pauling, Sir Sidney O'Brien 
Hoare, Bart., and E. H. Naylor. 


PRENTICE WIRELESS TRAIN CONTROL (LTD. (134.096.)— Rey. 
Feb. 20, capital £30.000 in £1 shares, to acquire rights in the Prentice 
automatic system of wireless train control, and the benetit of certain 
inventions relating thereto &c. Private company. First directors. are 


G. A. Phillips, G. M. Miles: Bailey, J.P., and F. W. Prentice. 


PYRENE CO. (LTD). (134.210.)—Reg. Feb. 25. capital £5.000 in £1 
&hares, to earry on the business of manufacturers of and dealers in pyrene 
and other fire extinguishers and apparatus, sheathing. insulating and 
wrapping papers. chemical and electrical compounds, oils; &c., sud to 
adopt an agreement with the Pyrene Mfg. Co., of New York. Private 
company. First directors are W. B. Phillips (chairman), W. E. Stratton, 
E. H. Wiley, D. R. James, E. A. Clapp and E. J. Waring, Reg. office, 
304. Charing Cross-road, W.C. 
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SCEANDO LAMP CO. (LTD. (133.906.)—Reg. Feb. 11, capital £100 in 
£1 shares, to carry on the business of manufacturers of and dealers in all 
kinds of electric lamps, &c. Private company. Reg. office, 7, Black- 
friars-street, Salford, Manchester. 


SOLECTRIC CO. (LTD.) (134.212.)—Reg. Feb. 25. capital £2,000 in £1 
shares, to carry on the business of engineers, manufacturers and re- 
pairers of, dealers in and agents for machinery, engines, boilers, electric 
plant and appliances, &e. Private company. First directors are J. C. 
Watson (chairman), C. P. Wall and W. Cowderoy (all permanent). 
Reg. office, 7. Gloucester-road, Brighton. 


SOUTH WALES TRANSPORT CO. (LTD) (133.884.)—Reg. Feb. 10, 
capital £50,000 in £1 shares, to carry on in the United Kingdom, Europe 
and elsewhere the business of tramway, railway, light railway, motor car, 
&c.. proprietors, carriers of passengers and goods, manufacturers of and 
dealers in motors, motor cars, electrical and. mechanical engineers, &c. 
First directors are C. G. Tegekneier, W. L. Madgen and G. J. Somerville, 


THOMAS COLEMAN & SONS (LTD..) (133,.056.)—Reg. Feb. 12, capital 
£7.500 in £1 shares, to teke over the business carried on by T. Coleman as 
Thomas Coleman & Son, end to carry on the business of mechanical, 
electrical and generalengineers, &¢. Private company. First directors are 
T. Coleman, A. Coleman, T. Coleman, jun., and F. Coleman (all per- 
manent) Reg. office, Alfreton-road, Derby. 


TUMLOCK AUTOMATIC COUPLER CO. (LTD.) (133,795.)—Reyg. Feb. 5, 
capital £3,000 in £1 shares, to take over certain patents relating to auto- 
matic couplings, and to adopt an agreement with G. J. Coles, and 
others. Private company. — First directors are G. J. Coles, G. M. Wheater, 
G. Cilham, W. J. Lockerby, H. M. Brown and 5. C. Lockerby. 


STATUTORY RETURNS. 


BOGOTA TELEPHONE CO. (LTD.)—[n return to Jan. 14 capital is £45,000 
in £1 shares (20,000 preferred and 25,000 deferred), 15.200. preferred 
and 18,007 deferred shares taken up. £24,607 paid on 6,800 preferred 
and 18,607 deferred. £9,000) considered as paid on 9,000 preferred. 
Mortgages and cnarges : nil. 


BULLERS (LTD.)—Return to Jan. 1 gives capital as £400.000 in 20,000 
ordinary and 20,000 preference shares of £10 each. 15,000 ordinary and 
15.000 preference shares taken up. £150,070 paid on seven ordinary and 
15,000 preference, £140,930 considered as paid on 14,993 ordinary. Mort. 
gages and charges : nil. 


COLLIERIES ELECTRIC POWER DEVELOPMENT SY ND .(LTD.)— According 
to return to Jan. 14 capital is £10,000 in £1 shares. 6,007 shares taken 
up. £l called up on 4,000. nil on seven. £4,000 paid. £2,000 credited 
as piid on 2,000. Mortgages and charges : nil. 


COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)—H turn to Jan. 5 
gives capital as £130.000 in £1 shares. All shares taken up. £7 paid. 
£129,993 considered as paid. Mortgages and charges : £286,500. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS "'(LTD)—''apital at Dec. 30 
was £50,000 in £1 shares (30.000 preference and 20,000 ordinary). 25,973 
preference and 15,472 ordinary shares taken up. £18,350 paid on 12,566 
preference and 5,804 ordinary ; £23,075 considered. as paid on 13,407 
preference and 9,668 ordinary. Mortgages and charges : nil. 


KEYNSHAM ELECTRIC LIGHT & POWER CO. (LTD.)—Capital at Dec, 29 
was £5,000 in £1 shares (3,000 preference), All shares taken up. £5,000 
considered as paid. Mortgages and charges: £2,980. 


NORTH WALES POWER & TRACTION CO. (LTD.'— According to return 
to Jan. 12 capital is £270,000 in 44,000 ordinary and 10,000 preference 
shares of £5 each. 38,100 ordinary and 9,200. preference shares taken 
up. £5 per share called up on 34.100 ordinary. £170,475 paid, £66,000 
considered as paid on 4.000 ordinary and 9.200 preference. Mortgages 
and charges : Debt of £40,000 secured by issue of £80,000 first mortgage 
debentures ; also £7.000 © B debentures and £100,000 second mort gave 
debentures. (Total debt : £147,000. Total debentures issued : £187,000.) 


OSRAM LAMP WORKS (LTD.)—Tn return to Jan. 14 capital is £100,000 
in £10 shares (7,500 “A” and 2,500 B7). All shares taken up. £10 
per share called up on 5,000 7 AL? £50,000 paid. £20,000. considered 

Mortgages and charges : £30,000. 


PHENIX DYNAMO MFG. CO. (LTD.)—('apitalis £60,000 in 50.000 shares 
of £1 each and 1,000 shares of £10 each ; 28,007 £1 shares and. 1.000. £10 
shares taken up. £l per share called up on 7.007 and £10 on 1,000. 


£17,007 paid; £21.000 considered as paid on 21,000 shares. Morgtages 
and charges: £20,000. 
MORTGAGES AND CHARGES. D -- 


ELECTROMOBILE CO. (LTD.)—Txsne on Feb. 9, 1914, of £455. 12s. 6d, 
debentures, part of a series of which particulars have already been tiled. 


FOSTER ENGINEERING CO. (LTD.)—Mortvave dated Jan. 30, 1914 
to secure £2.100 and further advances up to. £3,000, charged on com- 
pinvs undertaking and property, including uncalled capital Holders : 


M. V. Ely and E. Dobson, 


GRESHAM EXPORT CO. (LTD.)—Debenture dated Feb, 20, 1914. to 
secure £250, charged on company’s undertaking and property, present 
and future. Holder; Mis, B. A. Durrant, 


RECEIVERS HIPS. 


BORLAND, HAGEDORN & CO. (LTD.)—Notice of appointment of F. J. 
Stafford, 2. Granville.road, North Finchley, as receiver or manager o1 
Feb. 3, 1914, under powers contained in debentures dated March 12, 


1913, has been filed. 


HARVEY ELECTRO-CHEMICAL CO. (LTD.)—Notice of appointment of 
D. L. Honeyman, 18, St. Swithin's-lane, E.C.. as receiver and manager 
by order of Court, dated Feb. 9, 1914, has been filed. 


LEEDS ELECTRIC CO. (LTD.)—An amended notice has been filed to the 
effect that. C. S. Haddon, 6, Park-lane, Leeds, ceased to act as receiver 
or manager of the above company on Nov. 3, 1913, and not on Feb. 5, 
1914, as originally stated. 


MARBRO (LTD.)—Notice of appointment of A. B. Pomeroy Baker, 226 
Worple-road, Wimbledon, as receiver on Feb. 14, 1914. under powers con- 
tained in first mortgage debentures, dated Feb. 13, 1912, has been filed. 


UNITED SHERARDISING (LTD.)—H. M. Delacour, 3. Bruce-road, 
Harlesden, ceased to act as receiver or manager on Feb. 3, 1914. 


CITY NOTES. 


— 


MEMORANDA (March 5).— Bank rate 3 per cent. (since Jan. 29, 1914. 
Price of silver, 26łd. per oz. Consols 744 —75 xd. for money; 74j— 
75} xd. for account. Consols Pay Day, Aprl 1; Stock and Shares Con- 
tinuation Davs March 10 and 24. Ticket Days, March 11 and 25. Pav 
Days, March 12 and 26; Mining Shares Carry Over Days, March 9 and 23. 


BRITISH INSULATED & HEL$BY CABLES.— The directors recommend a 
final dividend of 9s. per share, making 13 per cent. for the past year. 
£90,500 being placed to reserve and £98.000 carried forward, compared 
with 10 per cent. last year, when £90.000 was placed to reserve and 
£14.23] carried forward. 


BRITISH POWER, TRACTION & LIGHT CO. (LTD.)—On Jan. 20 Mr. 
Justice Joyce ordered that this company be restored to the Register of 
Joint Stock Companies and to be deemed to have continued in existence 
as If it had never been struck off the Register. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—Th” 
directors recommend a further dividend of 5} per cent.. making 10 per 
cent. for the vear 1913, placing £12,669 to depreciation and sundry 
reserve accounts, leaving £7,232 to be carried forward. 


COMPANIES STRUCK OFP THE REGISTER.— The following were struck 
off the Register of Joint Stock Companies on Feb, 17 :— 

Auto-Controllers, British Electro-Ads, Electrical Instrument Manu- 
facturers, Improved Electric Traction, Joseph Richmond & Co., Mica 
Boiler Covering Co.. Solium Electrical Co., Templer & Ranoe. 

The following will be struck off the Register unless cause to the cone 
trary is shown before Mav 17 :— 

Aluminium Synd. (reg. Dec. 6, 1906), Bombay Hydro-Electric Synd., 
Tmeson, Finch & Co., Pearson Fire Alarm. MES 


DAVIS & TIMMINS (LTO.'—A balance dividend is recommended on the 
ordinary shaves at the rate of 10 per cent. per annum for the half-year 
ae Dec. 31, making 8 per cent. for the year, together with a bonus of 

2 per cent, i 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—The board have decided to 
pay. in addition to the dividend at the rate of 10 per cent. per annm 
on the preference shares, a dividend at the rate of 4 per cent. (tax free) on 
the ordinary shares, both for the half-year ended Dec. 31, 1913, and pay- 
able on the Ist prox, : 


ELECTROLYTIC ALKALI CO. (LTD.)—The receiver has been authorised 
to accept an offer for this company s undertaking. The works (at Middle- 
wich, Cheshire) have been closed for some months, but it is anticipate 
that they will be restarted shortly. 


HALIFAX & BERMUDAS CABLECO. (LTD.)— The directors have declared 
an interim dividend of 3 per cent, 


NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO.—At an cxtra- 
ordinary meeting on Monday it was decided to authorise the directors to 
raise £100,000 by the issue of preference stock, 


TOTTENHAM DISTRICT LIGHT, HEAT & POWER CO. —At the recent 
mecting it was announced that arrangements were in progress for the 
supply of electricity in the Wood Green district. The plans for the 
buildings had been submitted to the Council, and orders had been placed 
for the more im portant items of plant, 


WESTERN TELEGRAPH CO. (LTD.) —Flhe directors have declared the 
second quarterly interim dividend of 3s, per share (tax free) for the year 
ending June 30, 1914, being at rate of six per cent. per annum. The 
transfer books will be closed from the 18th to the 24th March inclusive, 
and the dividend will be payable on March 25. 
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H.T. Continuous-Current Traction. 
Ox another page of this issue we publish an interesting 


tent a record of failure, should, nevertheless, be valuable as 
showing railway engineers what is best to avoid. 
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Rate-Aid at Brighton. 


account of some experiences that have been obtained in 
Germany with a 1,200 volt continuous-current railway. 
The line was only of short length, but it was equipped on 
the high voltage svstem as being the most suitable for the 
purpose. At that time there was little experience to go 
upon in this direction, and some unexpected results were 
found. As was to be expected the switchgear proved to be 
a weak point in the equipment. The engineers, after some 
preliminary enquiries, fell back upon oil switches, such as 
are uscd for alternating-currents, but these were far from 
satisfactory. There is, of course. a considerable difference 
between an alternating are and a continuous-current are, 
(he latter being far more troublesome to handle for the 
simple reason that the current does not at any time pass 
through a zero value. Consequently to design. high-tension 
direct-current switches, fuses, and controllers presents 
greater difficulties than in alternating-current work; more- 
over,the engineers found these difficulties considerably greater 
with 1,200 volts than with 1,000 volts. Further trouble 
arises from the fact that insulating materials are more likely 


It has often been our unpleasant duty to criticise the 
financial policy of those responsible for the management of 
the municipally-owned electricity undertakings of this 
country. And one pomt upon which we have laid special 
emphasis in the @urse or our criticism is the unsoundness 
of using any balaice that the electricity department obtains 
primarily as a nedium for relieving the rates. In our view 
the profits of sich a department should be as small as pos- 
sible, after anple provision has been made for depreciation 
and an amount has been put to reserve ; and this smallness 
of profit car best be achieved by reducing the tariff as 
often as thedevelopment of the undertaking allows this to 
be done wih safety. The policy of keeping up the prices 
in order tht a large " profit " may be shown, exactly as if a 
municipa department were a dividend-earning concern, is 
quite wong. We are sorry to find that other views are 
held atórighton, where it was recentlv proposed that a sum 
of £5.00 should be placed to the relief of the rates. We are 
pleasd to note, however, that this proposal, which was 


class of werk. Mr. MvtpEn' s article, though to some ex- 
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eventually carried, met with considerable opposition, 
especially from Ald. GERvis, who strongly disapproved of 
the depletion of the reserve funds of the undertaking for 
any such purpose. Indeed it would scem that Electricity 
Committees are beginning to recognise that such an action is 
harmful to the undertaking, and there is a general tendency 
all over the country to oppose the depletion of the funds of 
electricity undertakings for the benefit of the general rates. 


i 


WirH this attitude we heartily agree, not only becau:c 
such contributions are bad finance, but also becau:c we 
have a shrewd suspicion that such a policy is not a little 
generated by the influence of the November elections, during 
which it is a good platform cry to shout that this or that 
municipal department has contributed so many thousa:ds 
of pounds to the rates; and 1s, therefore, a success, which, 
by the way, is not always a correct deduction. Ald. GERvis 
furthcr pointed out that the proper policy in this par.icular 
case would have been to reduce the charges for cl.c.rical 
energy, while another speaker added weight to this argu- 
ment by pointing out that the reserve fund of th^ clec- 
tricity department had been reduced by these contribu‘ions 
to about £4,000, while £840,000 had been borrowed, of which 
£628,000 remains to be paid off. Hard things are often 
said of the committees responsible for the conduct of 
municipal electricity supply undertakings ; in this case it 
would seem that the Brighton commitice is fully aware ot 
its obligations, but has difficulty in convincing the Coun- 
cil of the wrongness of the present policy. We can only 
hope that it will be successful before this " rate-aid "' 
business has entirely wrecked the financial stability of the 
undertaking, and that the much sounder scheme of re- 
ducing the tariff will at least be given a trial. Brighton, 
with its numerous shopkeepers and lack of large industrial 
concerns, ought to be a town where a really low domestic 
rate would be very successful. 


` 
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Radio-Telegraphic Investigations. - 

On August 21st of the present vesr a total eclipse of the 
sun will occur, during which there will be an opportunity 
for observing the effect of the cutting eff of sunshine on the 
transmission of radio-telegraphic simals. During the 
eclipse of 1912 a certain number of obsewations were made 
of this kind, but they were not of a very :ystematic charac- 
ter. We are glad to see, therefore, that th: British Associa- 
tion Committee for Radio-telegraphic Invetigation is going 
to take advantage of the forthcoming eclnse in order to 
observe these effects. Special forms are to le circulated to 
observers, and an endeavour is to be made o provide for 
the transmission of special signals at times tobe indicated 
on the forms. The announcement, which wt publish in 
another column, states that, so far as 1s yet known the 
“ strays ” which reach wireless telegraph statins in lati- 
tudes higher than 50 deg. appear to travel mostly from the 
south. The eclipse will provide an opportunity for the 
northern stations to make observations of such stays, in 
addition to those on signals which will be sent outfor the 
purpose. We hope that all classes of observers vill do 


what they can to obtain a thorough record of the observable 
phenomena on this occasion, and thus help to clear up some 
of the mystery which still surrounds the transmission of 
radio-telegraphic signals. 


ood 


A Move Towards Traffic Control. 

THE London County Council has now taken what we feel 
sure will be a successful step towards improving the present 
traffic congestion in the London streets. For at the meeting 
on Tuesday last the Council adopted a by-law to the effect 


that drivers of slow-moving vehicles shall keep as fer as. 


possible to the near side of the street or, in the case where 
tramway lines arc laid upon the near side of the street, as 
close to such lines as possible. The penalty for infringing 
this by-law is to be £2, and our experience causes us to have 
no doubt that this penalty will have to be imposed not once 
but several times before any real improvement will result. 
The mere fact that thc Council has seen fit to take such a 
step is, nevertheless, a recognition of the rights of the self 
propelled vehicle, whether it runs on rails or on the roads, 
to work in as efficient a manner as possible. This, under 
present conditions, it obviously cannot do owing to the con- 
gestion caused by horsc-drawn vehicles keeping in the 
middle of the road. The loss of time and money caused by 
this procedure is perhaps most evident on long narrow 
stretches of road such as Waterloo Bridge and its approaches, 
which form, in the aggregate, a straight narrow road about 
half a-mile long. Over this half-mile passes a large percen- 
tage of the norch to south traffic of the metropolis, much of 
which is horse-drawn, with the result that the lighter and 
quicker mechanically driven vehicles are “ hung up." The 
same congestion occurs equally in other narrow streets such 
as the Strand. The London County Council having made 
one step forward might now turn its attention to the regu- 
lation of other matters which go not a little to cause con- 
gestion in such places. All slow-moving vehicles migh* be 
forbidden the use of certain narrow streets during the 
crowded hours except when they have a destination in such 
streets. This would cause no real hardship, as there are 
always alternative routes that can be used, even though 
these are sometimes rather longer. Again, a similar rule 
ought to be applied to prevent taxi cabs " crawling " along 
the kerbs of crowded streets in search of fares. This is @ 
habit, objectionable no: only to the foot passenger, but also 
likely 10 undo much of the good now made possible by the 
latest by-law. Ifslow, moving traffic is to keep to the kerb 
at least it ought to b» given as free a path a: possible, and all 
avoidable obstacle: should therefore be removed. We hope 
the London County Council will be able to do something in 
this direction. 


—— — ái» 0-0 — ————————— 


Berlin-Milan Telephone.—It is announced in the `“ Times d 
that telephonie communication will soon be opened between 
Berlin and Milan. 

Electric Vehicles for New York Post Office.— The suc- 
cessful operation of electric vehicles in the service of the New 
York Post Office. which has been noted previously m these 
columns, has resulted in the purchase of 20 more 2-ton vehicles 
to replace an equal number of petrol vans. The vehicles are 
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used in transferring mail matter between railway stations, 
docks and the various post offices. | 


Royal Engineers (T.F.)—Samuel S. Monkhouse, Rowland 
Sharpe and Second Corporal Jas. Young have been appointed 
Second Lieutenants (supernumerary) in the Tyne Electrical 
Engineers, Royal Engineers. 

Electrification Proposal at Chicago.—A committee of the 
Chicago Association of Commerce is now concluding its report 
on the question of smoke abatement and the electrification of 
the railway terminals in that city. The work was begun in 
1911, and an elaborate investigation of some 4,500 miles of 
railway track, including 100 railway yards, has been made. 
The report will be considered by the City Council about July. 


London Electric Supply Scheme.—Certain paragraphs 
have appeared in the daily press during the week to the effect 
that a conference of chairmen and directors of the London 
Klectric Supply Companies had been held, and that it had been 
resolved that the companies could not yive their support to 
the scheme put forward by the promoters in connection with 
the London Electric Supply Bill now before Parliament. In 
this connection we are desired to point out that such 
notices are of a misleading character, in so far that the 
companies (ie., the shareholders) have certainly not come 
to any decision on the question for the simple reason that 
the scheme has not yet been put before them. At none of 
the annual meetings yet held has any vote or resolution been 
taken. On the contrary, the chairmen have clearly indicated 
that the shareholders may anticipate that the scheme would 
shortly be laid before them. Further, since the above share- 
holders’ meetings, no further conference has taken place be- 
tween the directors of the companies and the bankers. 

“The Advantages of Economic Transport to Railway 
Employes.’’—A lecture on this subject was delivered on March 
2nd by Mr. A. W. Gattie before the South Eastern & Chatham 
Railway Research Association. At the commencement of 
his lecture Mr. Gattie pointed out that we were in the throes of 
transport trouble; and that this malady was an economic 
malady, and could not be cured by legislation. In recent years 
the electric tramway and motor omnibus had taken a great 
deal of traffic from the railway companies, and the way to 
recover this was not to raise the rates, as had been suggested 
in some quarters, but to take steps to stop the waste which 
was at present going on in railway administration. The econo- 
mic remedy was, in fact, to use the locomotive to its best ad- 
vantage by confining its activities to the performance of the 
function for which it was designed, namely, haulage. This 
remedy immediately relieved it from doing such work as shunt- 
Ing, which now absorbed 75 per cent. of its available activity. 
Mr. Gattie then went on to examine in some detail the various 
items of cost concerned with haulage on railways. and proposed 
as a remedy for the present state of things his well-known clear- 
ing-house system. He pointed out that since he had introduced 
this idea many objections had been taken to it. These he was 
able to refute, and he further pointed out that there was only 
one thing which it was proposed to do in the clearing house which 
was not done already on the railways. This one thing was 
automatic sorting. "This was admittedly an experiment, but 
he thought that at this period he was able to say that it was a 
successful experiment. In conclusion he pointed out that 
nationalisation would retard rather than advance the fruition 
of his ideas; a remark with which we can cordially agree. The 


fact that the paper was read before a rallway association 
Seems to us a hopeful sign. 


Cable Interruptions and Repairs. 

. Date of Interruption. Date of Repair. 
Latakia—Palura .................. May 26,1910 .. — 
Scalanuova—Samos ............ -. April 21, 1912 = 
Marmariza—Rhodes............. . April 21, 1912 — 
Poulocondore— Pontianac......... July 5, 1912 — 
Jamaica—Colon ..................... June 9, 1913 — 
Cayenne—Salinas ................. Oct. 30, 1913 = 
Cape St. James—Poulocondore... Dec. 7, 1913 — 
Tangier— Cadiz E coda Jan. 20, 1914 Mar. 6, 1914 
Tangier—Ceuta ........... ree Feb, 15, 1914 — 
Oran—Tangier ........ Qui oin Feb. 25, 1914 Mar. 8,1914 
Perim—Djibouti........ ............ Mar. 5,1914 Mar. 10, 1914 


Electrical Ignition of Gaseous Mixtures.—A Paper was 
read recently on this subject before the Royal Society by Prof. 
W. M. Thornton. The Paper gave an account of an experi- 
mental examination of the mechanism of ignition of gaseous 
mixtures by electric sparks. It was found that there were 
two distinct types of curve connecting percentage of gas in air 
and the least current which, when broken, caused ignition by 
the break-spark. In one, characteristic of continuous currents, 
the current required was proportional to the percentage of gas 
present ; in the other, of alternating current type, it was a 
quadratic function of the percentage, having a minimum, at 
the mixture giving combustion, midway between CO and CO.. 
In the paraffin series the minimum continuous current was the 
same for all the gases, but with alternating current the gases 
with more complex molecules required larger igniting currents. 
The slope of the one type and the minimum current of the 
other were both proportional to the number of atoms in a mole- 
cule of combustible gas. It was inferred from the observa- 
tions that ignition by continuous current break-sparks was. 
largely ionic or electronic, but that by alternating currents 
was more nearly a simple thermal process. The gases exam- 
ined were hydrogen, carbon disulphide, benzene, alcohol, and 
the paraffin series up to pentane. 


Electric Tractors in a Sawmill.—The “ Electrical World " 
published recently an interesting comparison between the 
operating costs of electric tractors and mules on a sawmill in 
Louisiana, U.S.A. Three tractors, with six men, replaced 
16 mules and 20 men in moving the lumber about between 
different parts of the mill. In the table given the cost of 
charging energy has not been included, as the amount required 
was considered negligible. Assuming that energy could be 
purchased at 2d. per unit, this item would not be greater than 
£10 per tractor :— 


Investinent. Mules. Tractors, 

Sixteen mules at £45 each ............... eee eene £720 ... — 
Twenty sets harness at £5 each.......cccccceeeceeeeee ees 100 .. — 
Twenty two-wheel ' dollies " with shafts, at £5 each WO ... -- 
Stable, grain, horse, blacksmith's shop, &c. .......... 600 ...  — 
Three electric tractors with batteries at £580 cach... | — . ...£1,740 
Garage, charging apparatus, KC. ...............eeeeeeeee — .. 200 

TOUR aee Eod oe apo otuss aon a rA ear am £1,520 £1,940 

Fixed Charges. 

lc d dn E E ia £45-6... £582 
Depreciation c a 228 ... 204 
Fire ansa ee Loud ese oe UA RE UE NEQUE 20 17:4 

Total fixed charges per year ......................-- £2903-6 £219-6 

Operating Costs. 

Renewals of batteries (every year) ..................... — we £173-4 
Renewals of tyres (every year) ............. eere — .. 120 
Renewals of chains, gears, &c. ................. eese. — m" 15 
Feed, shoeing, stable help, &c., at £4 per month per 

mule (16 mules} ........ PE E EE ETE £768 ...  — 
Labour, at 7s. 34d. per day ............................ 2.100 ... 720 
Repairs to tramw&yB......ieeeeeeee ee nennen ehh 1,710 ... 855 
Total operating costs per year.........ccceceeeeeeneneeees £4,578 £1,943-4 
Total costs per year 1... ire eer tee hin e en nes £4,871-6 £2,223 
Saving per year by using electric tractors ............ — £2,648-6 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. W. H. Eccles contributes an article on ‘‘ Recent Patents in 
Radiotelegraphy and Radiotelephony " (p. 944.) 


Mr. Joh. Hürdén contributes a second article on ‘ The Electric 
Iron Ore Smelting at Hardanger in Norway " (p. 943). 


We publish the first part of an article dealing with “ Electric 
Power Supply at Sheffield " (p. 938). 

An abstract of a Paper on * The Design of Rolling Stock for 
Electric Railways." read by Mr. H. E. Q' Brien before the Institution 
of Electrical Engineers yesterday evening. is given on p. 936. 

We publish an abstract of part of the address delivered by Mr. 
J. G. Newhigging to the Manchester District Institution of Gas 
Engineers (p. 946). 

An article on ** Voltage Regulation in Generating Stations " ap- 
pears on p. 948. 
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We give an account of the discussion which took place at a recent 
meeting of the Wireless Society of London on " The Design of 
Receiving-Apparatus for Radiotelegraphy (p. 953). 

We describe a new switchboard which has recently been installed 
in the Wolverhampton Corporation Electricity Works (p. 954). 

An article by Mr. Hermann J. Mulder describes his ** Working 
Experiences with 1,200-volt Direct-.current Electric Traction " 
(p. 952). 

Companies Meetings and Reports.—Meetings of the following 
companies are reported :—British Electric Transformer Co.. British 
Engine, Boiler & Electrical Insurance Co., City of London Electric 
Lighting Co., County of Durham Electrical Power Distribution Co., 
W. T. Henley’s Telegraph Works Co., Hove Electric Lighting Co.. 
International Railophones. Madras Electric Tramways (1904), 
Metropolitan Electric Supply Co., Newcastle-upon-Tyne Electric 
Supply Co., Northampton Electric Light & Power Co., Oxford Electric 
Co., and Underground Electric Railways Co. of London (pp. 967-972). 

The directors’ reports abstracted include those of the Automatic 
Telephone Mfg. Co., Brompton & Kensington Electricity Supply Co., 
County of London Electric Supply Co., Direct Spanish Telegraph 
Co., W. T. Glover & Co., Midland Electric Corporation for Power 
Distribution, North Metropolitan Electrical Power Distribution Co.. 
and South London Electric Supply Corporation (pp. 970-972). 


OBITUARY. 


JOHN Gort.—It is with great regret we have to announce the 
'death of Mr. John Gott, the well-known chief engineer of the Com- 
mercial Cable Co. Mr. Gott was born at Kendal, Westmoreland, 
in 1840, and was, therefore, in his 74th year when he died on Sunday 
last at his residence at Hove, Sussex. He joined the Commercial 
Company on its starting in this country in 1884, and was associated 
with many of the more important advances in cable telegraph 
working adopted by that and other cable administrations, Mr. 
Gott’s name has been many times before the electric telegraph world 
during the past 30 years, and quite recently there appeared in THE 
ELECTRICIAN an account of his ingenious method for dealing with 
long-distance submarine telegraph communication without re-trans- 
mission. By this means he was able to communicate direct between 
London and San Francisco, The deceased was a very retiring 
man, and sought little publicity for his work. He took an absorbing 
interest in everything that would advance the perfection of the art 
and craft of telegraphy, both land and submarine, and we have our- 
selves had to thank him on more than one occasion for his keen 
perception of the value of the work of foreign engineers with a view 
to a record of this work finding a place in our columns. 

J. W. JacomB-Hoop.—We regret to record the death of Mr. J. W. 
Jacomb-Hood, who. since 1901, has been chief resident engineer to 
the London & South Western Railway. | He rode out to the meet of 
the Dulverton Hounds on Friday morning and later in the day was 
found lying dead on Hawkridge Common, about four miles from 
Dulverton, with his horse grazing beside him. 1t is believed that the 
-cause of death was heart failure. Mr. Jacomb-Hood was born at 
Redhill in 1859 and was educated at Tonbridge School. At the age 
of 18 he entered the service of the London & South Western Railway 
Co. and in the course of his career with them was connected with 
several important constructional alterations and extensions. His 
greatest work was the enlargement and re-building of Waterloo 
Station. which is still in progress. 

C. € Hurcurnson. K.C.—The death occurred from heart failure 
on Saturday last, at his house in South Kensington. London. S.W.. 
of Mr. €, €. Hutchinson. The deceased was ag»d 60. He practised 
as an engineer in Great Britain and the United States before being 
called to the Bar in 1896. He was a member of the Institution of 
Civil Engineers. and a Fellow of the Chemical Society and of the 
Institute of Chemistry. 


PERSONAL. 


We are happy to be able to record the marriage of Mr. Robert 
Hammond to Miss Winifred Edwards. of Eridge House. Gerrard's 
Cross. fourth. daughter of the late Mr. Joseph Edwards. Pentre 
House, Chirk, Denbighshire. which took place at Westminster on 
Thursday, March 5 Mr. Hammond has, we understand. been the 
recipient of many presentations from his friends in the electrical 
profession, in particular from the past and present members of 
Council of the Institution of Electrical Engineers, of which body he 
has been honorary treasurer since 1902, 

B Mr. W. J. Larke. who for some 14 years has been manager of the 
power and mining department of the British Thomson- Houston Co. 
at Rugby, has, in view of the extensive developments which have 
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taken place at the company's Rugby. Coventry and Willesden fac- 
tories, been appointed to the enzineering and manufacturing de- 
partments to assist the chief engineer. Mr. Larke's headquarters 
will be at Rugby. and communications should be addressed to him, 
care of the B.T.-H. Co.. Rugby. | 


We learn with some surprise that Mr. E. P. Barfield has resigned 
the position of commercial manager to the Edison & Swan Co. which 
he took up only as recently as October last. 


Mr. W. E. Miller. who has had many years’ practical experience 
of the Carron Co.'s cooking and heating apparatus, has been ap- 
pointed works representative for their electrical cooking and heating 
department in Scotland and the Midlands. 

CABLE STAFF CuaNGES.— The following superintendents, &c.. in 
the Eastern and Associated Companies! Service will shortly retire :— 
Messrs. G. O. Spratt. F. Chevatier, W. Bolton, G. Owen, Davey. 
Prosser, H. G. Cheesman, S. M. Wood. J. Saliba, S. M. Raymond. 
Boyes, G. M. Baines, Sealy, R. A. Broughton, Lilley and Peile. 

The following will become superintendents at stations :—Porth- 
curnow, Mr. J. G. Marsden; Gibraltar. Mr. A. Hodgson ; Liverpool. 
Mr. Mackenzie; Malta. Mr. Barwell; Alexandria, Mr. Kime; Cape 
Town. Mr. F. Brown; Vigo. Mr. W. Robinson ; Syra. Mr. Hastings: 
Corfu, Mr. Caine; Faval. Mr. Robson ; Aden. Mr. P. Folev. 


APPOINTMENTS VACANT AND FILLED. 


An assistant is required for adjusting and tzsting delicate electri- 
cal instruments. See an advertisement. 

A central station engineer is wanted by an important manufac- 
turing company, to act as sales engineer and conduct negotiations 
with central stations and power companies. See advertisement. 


An assistant telegraph engineer is required for Government of 
Federated Malay States Salary £360. rising to £480. with dutv 
allowance £75. Applications to Messrs. Preece, Cardew & Snoll. 8. 
Queen Anne's Gate, S.W. See advertisement. 

A draughtsman is required immediately for a.c. and d.c. machines. 
See advertisement. 

The Allmänna Svenska Electric Co.. Viisteris, Sveden. ad vertise 
for a capable energetic and experienced designing engineer a: assis- 
fant in d.e. machine design and calculation. 

Barnes Urban Council require a shift engineer for their electricity 
supply works. Commencing salary £120, rising to £160 per annum. 
Applications by March 24 to the engineer and manager. Mr. C. N, 
Davidson, Electricity Works, High-street, Mortlake, London. S.W. 

A firm of specialists in pyrometers, water and steam metres. &c.. 
require a young mechanical or electrical engineer and a good travel- 
ling representative and inspecting engineer. 


An electrical engineer is wanted as manager in switchgear and 
transformer works. 

Walsall Corporation invite applications for the appointment of 
engineer. and manager of their electricity undertaking. (‘om- 
mencing salary £500. Applications to the Town Clerk by April 3. 

A charge engineer is required for Swansea electricity department. 
Commencing salary £1175, rising to £130. Applications to the Town 
Clerk by noon March 20, 


Mr. C. E. Davis, mains superintendent at Erith. has been appointed 
mains superintendent to the electricity department of the Metro- 
politan Borough of Hammersmith. 

Mr. A. H. Coates has been appointed electrical engineer to Zeehan 
(Tasmania) Municipality. 

Mr. P. L. Weston. B.Sc.. has been appointed lecturer in electrical 
engineering, and Mr. H. W. Lee. B.A., assistant lecturer in mathe: 
matics, at Queensland University, Brisbane. 


INSTITUTIONS AND SOCIETIES. 


British Engineers’ Association.— The annual dinner of this Aso 
ciation was held at the Hotel Metropole. London. on Friday last, 
when the president. Mr. Douglas Vickers. occupied the chair. There 
was a good attendance, which included representatives of the British 
and Chinese Governments. The chairman in proposing“ Anglo-Cmie? 
Relations.” commented on the position of British manufacturers 
with regard to Chinese trade. In reply to this toast Dr. Chin-Tao 
Chen referred to the many handicaps under which China was placet 
and the good work that could be accomplished bv an Associat:on 
such as the British Engineers’ Association, both for its own profit 
and for the development of his own country. Mr. 5. Ransom, rply- 
ing to the toast of the Association said the one weak point Md 
Association was the short-sighted policy of those firms w hich remaine 
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outside, and who would not 
the benefit of the trade as a whole. 

Dynamieables.—The anniversary dinner of this Society will he 
held on Wednesday, April Ist. when Mr. Robert Hammond will 
preside. 

Royal Society.—The Papers read before the Royal Society yesterday 
included the following: ‘‘ The Electrical Conditions of a Gold Sur- 
face during the Absorption of Gases and their Catalytic Combustion. 
by Mr. H. Hartley, and * The Diffusion of Electrons Through a Slit.” 
by Mr. J. H. Mackie. 

Finsbury Technical College Old Student’s Association.—The eighth 
annual smoking concert of the above Association will be held on 
Friday. March 27, at 8 p.m., at the Waldorf Hotel. Aldwych, London, 
W.C.. when the president Mr. H. A. Humphrey will occupy the chair. 
Tickets can be obtained, price ls. each. from the hon. sec. Mr. S. A. 
Smith, 66, Elyston-street. Chelsea. London, S.W. 


Optical Convention, 1912. —4 meeting of members of this Conven- 


tion was held yesterday at the Chemical Society. London, to receive | 


the report of the General Committee and statement of accounts. 
After this a meeting of the Optical Society was held, to which mem- 
bers of; the Convention were invited, when Mr. 8. Lamb delivered 
a lecture on ''* Optical Glass.” 

Batti-Wallahs Society. —The annual general meeting of this society 
was held on Monday last, when the new president and officers were 
elected for the ensuing year. A hearty vote of thanks was given to 
Mr. J. Snow Huddleston for the services which he had rendered the 
society as president during the past season. The membership has 
considerably increased and the society is becoming more popu- 
lar and representative in every way. The annual report. which had 
been prepared by Mr. F. Pooley, the hon. secretary, showed that the 
society was in a flourishing condition, and that its immediate pros- 
pects were exceptionally good. The ‘* Batti-Wallahs Journal," 
which is published quarterly by the society, has been issued regularly 
during the past year and has proved very helpful in making known 
amongst Batti-Wallahs in various parts of the world what is being 
done in the continuation of the society. Mr. J. F. Avila was unani- 
mously elected to fill the office of president during the coming year. 
and Mr. E. P. Barfield was elected vice-president. A hearty vote 
of thanks was passed to the hon. secretary. Mr. F. Pooley. and the 
assistant hon. secretary. Mr. Wreford, for the services which they 
has rendered the society during the past vear. Mr. A. J. Greenlv. 
the hon. entertainment secretary, was also specially thanked for the 
manner in which he had carried out his duties, especially in regard 
to the organisation of the informal meetings which are now such a 
feature of the society. In this respect mention may be made of the 
fact, that in spite of the notices which are sent out convening these 
meetings, only a few members specify their intention of turning up 
while on the evening something like twice this number put in an 
appearance. It will be understood that in these circumstances it is 
extremely difficult for the hon. entertainment secretary to make the 
necessary catering arrangements. Mr. Greenly was unanimously 
re-elected to the post of hon. entertainment secretary, and the fol. 
lowing Batti-Wallahs were appointed members of the committee 
for the ensuing year: Messrs. G. Campbell, W. E. Warrilow, M. R. 
Gardner. E. C. Laughton, W. H. Hughman and E. E. Sharp. The 
last three named being newly elected to the committee. It is anti- 
cipated that a very successful season will be held under the new 
régime. and we may remind our readers that the last two functions 
of the present season'will be an informal meeting on Wednesday, April 
l, when Mr. F. Pooley will preside, and the last smoking concert on 
Friday. April 24. 

Electrical Trades’ Benevolent Institution.—The annual general 
meeting of this Institution will be held at the Institution of Elec- 
trical Engineers, Victoria Embankment. London. on Wednesday 
next at 2:30 p.m. Mr. A. Bruce Anderson will preside. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, March 13th (to-day). 
JUNIOR ENSTITUTION OF ENGINEERS. 
$ p.m. Meeting at 39, Victoria-street, London, S.W. Paper on 
" Lightning Conductors and their Tests," by Mr. F. H. Taylor. 


PHYSICAL SOCIETY OF LONDON. 

Spm. Meetinga: the Imperial College of Science. Imperial Institute- 
road, South Kensington, S.W. Agenda: Papers on “ Time 
Measurements of Magnetic Disturbances and their Interpreta- 
tion," by Dr. €. Chree, F.R.S.; © On ihe Ratio of the Specific 
Heats of Air. Hydrogen, Carbon Dioxide and Nitrous Oxide," 
by Mr. H. N. Mercer; ‘The Asvmmeiric Distribution of 
the Secondary. Electronic Radietion produced by X-radiation," 
by Mr. A. J. Philpot; and " A Lecture Experiment on the 
Irrationality of Dispersion," by Prof. S. P. Thompson, F.R.S. 


support a concern devoting itself to , SATURDAY, March 14th. 


RoyYAL INsTITUTION. 
3pm. Meeting at Albemarle-street, Piccadilly, London, W. 
Lecture on ‘ Recent Discoveries in Physical Science," by Prof. 
Sir J. J. Thomson, F.R.S. (Lecture HE.) 
BIRMINGHAM AND DISTRICT ELECTRIC. CLUB. 
? pam. Meeting at the Swan Hotel, New-street, Birmingham. Paper 
on“ Electric Driving of Mills," by Mr. W. Y. Anderson. 


MONDAY, March 16th. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
3:30 p.m. Meeting at the University (Merchant Venturers’ Tech- 
nical College), Bristol. Paper on the “ Construction of a 
Wireless Station," by Mr. €. G. Roach. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at Armstrong College, Newcastle. Description 
and Demonstration of Measuring Instruments. bv Mr. E. Faw- 
*8^tt and Dr. H. Stroud. 
Rovar SOCIETY oF ARTS. 
Spam. Meeting at John-sireet, Adelphi, London, W.C. Lecture 
on” Surface Combustion," by Prof. W. A. Bone, F.R.S. (Howard 
Lecture H) 


TUESDAY, March 17th. 


— 


INSTITUTE oF METALS. 

3 p.m. Annual General Meeting at the Instituticn of Mechenical 
Engineers, Storev's Gate. St. James’s Park, London, S.W. 
Presidential Address by Eny. Vice-Admiral Sir H. J. Oram, 
K.C.B., F.R.S. 

MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 

7:30 p.m. Mecting at the Municipal School of Technology, Man- 
chester. Paper on the “ Diseases of Static Transformers,” by 
Mr. J. L. Thomson. 

ILLUMINATING ENGINEERING SOCIETY. 

S pm. Meeting at the Royal Society of Arts, John-street, Adelphi, 
London, W. Paper on ‘ A Comparison Between Illumination 
Estimates and Performance in Practice," by Prof. W. C. Clinton. 

INSTITUTION OF (ivi. ENGINEERS. 

8 p.m. Mecting at Great George-street, Westminster, S.W. Dis- 
cussion on Papers on “ Rail-steels for Electric Railways," by 
Mr. W. Willox. and on ‘ Rail Corrugation and its Causes," by 
Mr. S. P. W. D. Sellon. Papers on '' Some Recent Develop- 
ments in Commercial Motor Vehicles,” by Mr. T. Clarkson ; and 
on “ Comparative Economics of Tramwavs and Rail-less Elec- 
tric Traction," by Mr. T. G. Gribble. 


WEDNESDAY, March 18th. 
[xsTITUTE OF METALS. 
10:30 a.m. General Meeting at the Institution of Mechanical En- 
gineers, Storev's Gate, St. James's Park, London, S.W. Various 
Papers and Reporis will be read. 


STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

v.42 x a2" : ` n "7 
7:49 p.m. Meeting at Victona Embankment, London, W.C. Paper 
on '' Electricity in Docks and Harbours,” by Mr. J. M. Heslop. 


THURSDAY, March 19th. 
Rovar INSTITUTION. 
3 p-m. Meeting at Albemarle-strect, Piccadilly, London. W. Lec- 
ture on '' Heat and Cold," by Prof .C. F. Jenkin. (Lecture 111.) 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at Victoria. Embankment, London, W.C. Dis- 
cussion on '' Electric Battery Vehicles.” 


PRIDAY, March 20th. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at Roval Technical College, Glasgow. Paper | 


on “ Rock Drills," by Mr. C. E. Hart. 
(GREENOCK ELECTRICAL SOCIETY. 


7:45 p.m. Meetingatthe Temperance Institute, West Stewart-street, 


Greenock. Paper on " Sub-Station Equipment," by Mr. D. 
McDougall. 
|. ELectro-HarMonic Society. 
Spm. Smoking Concert at Holborn Restaurant, London, W.C. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding:  Lieut.-Col. H. M. LEAF. 


The following orders have been issued for the current week :— 

Monday, March 16ih," A " Compaay.— Technica! Instruction, 7 to l0. p.m. 
Minia/ ure Range Practice, 7 to 9 p.m. 

Tuesday, March 17th. B” Company.— Technical [Instruction 7 to 10 p.m. 
Miniature Range Practice, 7 to 9 p.m. 

Wednesday. March [sth, al! Companies. 
10 p.m. 

Thurstay. March 19. h. 7 C 7 Company.— Technical Instruction 7 to 10 p.m 
Miniature Range Practice, 7 to 9 p.m. 

Friday. March 20ih, " D Company.—-Teennical Instruction, 7 to 10 p.m. 
Miniature Range Practice, 7 to 9 p.m. 


Saturdav. March zlsi.--Headquarters. will be opened for regimental , 


business from [O0 a.m. till 12 noon. 


Rating Examination, 7 to . 
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THE DESIGN OF ROLLING STOCK FOR ELECTRIC 
RAILWAYS.* 


BY H. E. O BRIEN. 


Summary.—The author discusses the factors affecting the design of 
electric railway rolling stock, and then considers particular parts where 
it is economical to save weight, although the first cost may be much 
greater. 


Railways engaging in electrification of large suburban areas find 
that the cost of operation of the electrica] services is an important 
proportion of their total expenditure ; and bearing in mind the large 
addition to their original capital expenditure involved by electrifi- 
cation, every means of reducing both the capital cost and the cost of 
operation becomes a matter of serious importance and worth the 
minutest investigation. The whole cost of electrification and of 
subsequent operation will depend on three factors : (1) The number 
of stops per mile; (2) the schedule speed of the trains ; (3) the weight 
of the trains. Factor (1) is fixed by the nature of the district ; factor 
(2) is a matter for determination by the management : the needs of 
the population of one district can only be served by a very fast 
service, while in another district a slower schedule with more frequent 
trains will attract just as much traffic. It will often happen that a 
profitable electrification will involve runs with very short distances 
between the stops in the vicinity of a large town, and also runs with 
much longer distances between the stops as the trains get farther 
from the urban area; and very possibly at the extremity of the 
electrification a secondary urban area is &pproached, necessitating a 


Resistance - Lb. per ton 


ints cakulated from three — 
different runs on same day 


20 
Speed ın miles per ee 
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number of stops in close proximity to each other. The most remu- 
nerative traffic will be that between the extremities of the electri- 
fication, between the primary and secondary urban areas; conse- 
quently the equipments will have to be designed so as to make a 
journey of this length a reasonable one. Expresses as well as stop- 
ping trains will be required (as has been found on the London Under- 
ground Railways), and as in most cases the setting aside of special 
stock for express services would involve extra capital expenditure, 
a compromise has to be accepted both in the motor characteristic and 
in the gear ratio. The equipments would normally be of such a 
character as to permit of a fairly large percentage of coasting on the 
longer runs for maximum economy, but the commercial management 
will soon realise that time can be saved by maintaining full speed 
nearly as far as the stopping-points in these cases; also as the dis- 
trict develops extra stations will be introduced, which will make the 
original gear ratios incorrect. In consequence the equipments will 
normally run in such a way as to require a high energy consumption. 
This energy consumption is the sum of that wasted in the resistances 
and motors, of that wasted in the brakes, and of that utilised in 
overcoming train resistance. The first two of these losses are directly 
proportional to the weight, and the third—the train resistance—is so 
nearly proportional to the train weight that it may be taken as being 
so for practical purposes. Fig. ] shows the resistance of the Lan- 
cashire and Yorkshire Railway Co.'s trains as actually obtained by 
the coasting method. 

Fig. 2 shows the approximate division of the total energy between 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neers yesterday. 


its various components. The curve in Fig. 3 shows the percentage 
of the whole used for acceleration for runs of half-a-mile and upwards. 
The schedule speed is maintained constant by prolonging the coasting 
period for the longer runs. This curve emphasises the enormous 
importance of light rolling stock, as far as the influence on the energy 
consumption of the trains on high-schedule short-distance suburban 
services is concerned. It will be seen that the energy consumed 
varies almost directly às the weight of the trains, although for runs 
between stations less than one mile apart the importance of the 
acceleration component increases as the distance decreases. High 
en?rgy consumptions per ton are likely to accompany commercially 
successfu] electrifications, and the sole variable factor that can be 
attacked, and which enormously influences the whole problem, is the 
weight of the rolling stock. It is, therefore, very important to con- 
sider in detail how rolling stock may be built so as to give a maximum 
value to the ratio—number of seats provided per ton weight of train. 
The fact that the coaches must be comfortable must not be lost sight 
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of; but there is no need to assume that light coaches are uncom- 
fortable to ride in. Excellence in riding is obtained by the use of 
bogies of the maximum wheel base permissible, and by careful design 
of the seating and springing systems; also by concentration of the 
motor masses as near the bogie centre and as high as possible. The 
necessary protection against the possible effects of collision and fire 
must be provided, but such protection is not necessarily obtained by 
extra weight. 

Non-inflammability has hitherto been secured by the extensive 
use of steel instead of wood, but there is no reason why a lighter 
metal should not be used. Lightness of construction may be ob- 
tained either by using reduce scantlings, which is undesirable as 
involving a reduction in the factor of safety, or by using lighter 
materials, or by using materials of greater intrinsic strength, thus 
enabling the scantlings to be reduced without sacrificing the strength 
of the whole structure. Unfortunately it is necessary to buy more 


costly materials in order to combine strength with lightness; some 
of the lightest and strongest materials are still very costly, one pro- 
prietary article exceedingly suitable for rolling stock construction 
costing over £300 per ton. It is necessary at this point to consider 
to what extent increased capital expenditure is justified by the saving 
effected in running expenses. Assuming 100 watt-hours per ton- 
mile at the ends of the high-tension feeders as a typical energy con- 
sumption in the near future, and 60,000 miles per a inum as & pro- 
bable mileage per car per annum, then every ton of motor car 1M- 
volves a consumption of 6,000 kw.-hours perannum. This is equiv 
lent to an annual expenditure of £12-5 per annum per ton for energy 


| if a total cost of 0-5d. per unit is assumed. It is recognised that with 
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centralised power distribution a lower selling cost than this is attain- 
able, but except on the north-east coast it is hardly probable that 
electricity could either be brought from companies or corporations 
or produced by railway companies themselves at a cheaper rate. 
Unfortunately the evening railway peak coincides with the winter 
tramway and lighting peak in large towns, thus militating against a 
reasonably cheap supply. Production by a railway company has 
the advantage that no selling or advertising charges, or charges in- 
volved in laying mains in streets, have to be borne. Further, the 
operation of a generating station and sub-stations falls naturally 
within the province of the Chief Mechanical Engineer's Department, 
-and not only is the highest efficiency obtained but also management 


charges are reduced to a minimum, and the mischievous changes of 
policy that occur with municipal stations are avoided. The cost of 
repairs to each ton of rolling stock will amount to about £5 per annum 
for a high-speed service ; and its passage over the rails will probably 
involve repairs to the track equivalent to another £1 per annum, or 
a tota] cost per ton of motor car of £18-5 per annum. On similar 
lines the cost per ton of trailer car will be about £14-5 per annum, the 
‘energy charge remaining constant and the other charges being 
smaller. The capital cost per ton of motor car will be approximately 
£70, and per ton of trailer £45. Hence every ton of weight saved 
represents (taking interest and depreciation on capital at 10 per cent.) 
a total saving perannum of £25-5 per ton of motor car and £19 per 
ca It becomes. therefore, a commercial 
proposition to spend as much as £185 per motor and £145 per trailer 
in labour and material in order to save a ton in weight on the parti- 
-cular service chosen for this illustration, or, in other words, every 
pound of weight saved produces an economy of about 2d. per annum, 
«or is equivalent to securing one additional passenger per annum in 


trailer car perton per annum. 


perpetuity. 


kw. 

2900 r4 

- z 
lr 

(000 T. 

500 


: 20 
1 e aaber of trains 
Fic. 4. 


But further considerations of capital expenditure are involved. 


Every ton of coach involves à consumption of 6,000 kw.-hours per 
It will 


-annum, and plant has to be provided to produce this energy. 
be observed in Fig. 4 that the maximum demand for energy accelera- 
tion is exactly proportional to the weight of the train. 


.as the weight of the train, but is affected by the ratio of the maximum 
load to the mean load. After a certain point the capital expenditure 
per ton of train will decrease owing to the reduced cost per kilowatt 
of the power-house and sub-stations, but not sufficiently to affect in 
any marked way the arguments advanced in this Paper. In a plant 
‘supplying an infinite number of trains the maximum and mean loads 
would be the same, and in a plant supplying only one train the ratio 
would be approximately three to one. An average plant carries 
about 50 per cent. overload momentarily, and consequently the cost 
of the turbines, generators, rotary converters, and transformers will 
be more than increased proportionately to the weight in any system 
carrying less than about 14 trains, as shown in Fig. 4. Hence the 
‘smaller the system and the severer the schedule the more important 
is the weight of the train. 

In designing cars to give a maximum seating capacity for a mini- 
mum weight a careful investigation of the maximum possible width 
is the first essential, because extra seats can be given by extra width 
with a smaller increase in weight rather than by extra length: in 
many cases extensive slewing of trucks will be justifiable if practicable 
where structural alterations to the platform are not too expensive, 
or where tunnels do not prohibit this. The length of the coach will 
be determined by the throw of the coach, the versed sine of the worst 
‘curves on which trains will pass each other, and the minimum width 
between the tracks at that point. With corridor coaches, or side- 
door coaches with doors opening inwards, or sliding doors, a very 
small clearance can be adopted with safety. The ventilation of the 


The capital 
expenditure in small or medium systems does not decrease directly 


5 tons. 
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cars has considerable influence on the energy consumption of the 
coaches, because the heating load becomes very appreciable in cold 
weather. On inter-urban railways in the English climate it may be 
estimated that there will be at least an increase of 9 per cent. in the 
load in the winter months due to heating only. It is most important 
to secure a minimum weight for the heating equipment, and it would 
pay so to arrange it that it could be entirely removed when not re- 
quired. 

Having decided on the maximum length and width permissible for 
the body, it is important to consider further the directions in which 
weight can be saved in this part of the coach, as this has a very direct 
influence on the total weight. A light body with weights distributed 
to the best advantage permits the use of a lighter underframe, and 
this in its turn reduces the rated horse-power of the motors for a given 
schedule. The reduction in the rated horse-power of the motors 
permits of lighter bogie scantlings, and also in many cases of a lighter 
design of control apparatus. The influence of the weight of the body 
is therefore progressive throughout the whole car, and for every ton 
of weight saved in the body it is probable that another ton can be 
saved in the bogies and motors. Very little difference is made in 
the weight by the use of any material other than wood for the roof 
Sticks and pillars. It would appear that there is little object in using 
steel for the pillars, as some of the Australian hard woods are practi- 
cally as non-inflammable as metal, when the scantlings used are not 
too small. For the actual outside roof, wood, steel or aluminium 
can be used. There is practically no difference between the weight 
of the roofing in a wood or aluminium roof, but approximately 
$ ton in weight can be saved on a 60 ft. car by the use of an aluminium 
roof instead of a steel roof. By the use of aluminium for the outside 
panels a saving of nearly à ton can again be effected as compared 
with steel. The comparative weights and cost of various panelling 
materials are as follows :— 


426 sq. ft. steel panelling 18 W.G. at 1-95 Ib. per 
square foot. 
426 sq. ft. baywood panelling § in. thick at 1 Ib. 
per square foot........essesessseereereresererereseeese 
426 sq. ft. aluminium panelling 16 W.G. at 
0-88 Ib. per square foot. ........ceceseeeeereeeeeees 
426 sq. ft. four-ply panelling in. thick at 
1-06 Ib. per square foot. ........ esee 


The weight of the glass in a modern coach is a very considerable 
item, amounting to 7 cwt., or 1-4 per cent. of the weight of the whole 
coach. Wood has very commonly been used in the construction of 
the floor, but it would seem probable that the floor of the future 
would consist of corrugated aluminium plates filled in with some form 
of composition, such as treated cork, to a sufficient depth to cover the 
crests of the corrugations by about } in. The design of the under- 
frame depends largely upon the weight of the body and upon the size 
of the motors and the motor bogies. It is very important that the 
motors should not be so large as to come up within the framing of 
the motor car as it then becomes very difficult to introduce the 
necessary diagonal bracing in the vicinity of the bogie centre. If 
this diagonal bracing is to be omitted the sole bars have to be made 
of a correspondingly thicker section, thus increasing the weight. Up 
to now the use of a high-tensile steel has not been sufficiently con- 
sidered in the construction of underframes; such steels have been 
extensively used in motor-car construction and in bridge building. 
So far as the author is aware they have not been applied to electric 
rolling stock. The usual structural steel is that which complies with 
the British Standard Specification No. 174, having a breaking strength 
of 28 to 32 tons per square inch, with an elongation of not less than 
20 per cent. The relative strengths of this steel and two alloy steels 
used at present in motor-car construction, but equally available for 


electric folling stock, are as follows :— 
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Max. | Elastic ` Elonga- | Reduc- 

Steel stress, | limit, ` tion on í tion of 

or tons per | tons per, 2in., = area, 

sq.in. | sq.in. percent. ; per cent. 
Nickel* 395, € 0-29, .............. 30 19 | 31 31 
Vanadium 0:279,, C 0:20 % .......... 44 33 19 4] 
British Standaru Specification for 

carriage underframe ............... 30 14 20 | 50 


— — — 


These steels are nearly twice as strong as a stcel usually employed 
to-day, and in consequence the s-antlings can be reduced by at least 
25 per cent. in area, with a corresponding reduction in weight. The 
weight of an underframe for a 60 ft. trailer coach is approximately 
Nearly a ton of this weight might be saved by the use of 


* Rolled plate. 
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suitable material. It is recognised that alloy steels are more expen- 
sive and are slightly more difficult to roll, but there should not he 
more than 100 per cent. increase in cost per ton of material, while the 
labour involved in erection would, of course, te less. As the first 
cost of underframe material is low and will never exceed more than 
£7. 10s. per ton, any saving in weight made by the use of more expen- 
sive material will easily pay for itself. 

The disposition of the weights of the apparatus attached to the 
underframe has a considerable effect on its design ; and the weight 
per foot-run, and the brake, resistances and control apparatus of the 
motor cars should be distributed as far as possible along the length 
of the body, even if it involves some slight increase in tke. ccst of 
cabling. The bogies generally may be divided into two broad classes, 
those arranged with equalising beams between the axles and those 
built on the lines of the ordinary English carriage bogie. The equal- 
ising type of bogic is always the heaviest type, and is quite unsuitable 
for English railways with their excellent permanent way. The 
ordinary type of bogie used for carriages on the steam railways of 
this country may be built with ellipitical or spiral bolster springs, 
either outside or inside the wheels. There is a considerable advant- 


age in putting the springs inside the frames, as this enables the bolster- 


to be made wider and the bolster spring to be put farther away from 
the centre-pin of the bogie, thus tending to diminish rolling. There. 
is à considerable saving by using spiral bolster springs instead of 
elliptical bolster springs ; nearly 0-75 ton per coach can be saved in 
this way. The wide frame involves an increase in weight ; but on 
account of the steadier riding obtained by the wider centres of the 
bolster springs it is worth having. Cast-iron is very usually used for 


axle boxes, but cast-steel axle boxes and cast-steel axle-box slides: 


will enable the weight of these parts to be reduced by 22 per cent. 


In connection with the weight it is very important to consider the: 


arrangement of brake blocks. It is very usual in modern designs to 
arrange for blocks to press on either side of the wheels with a view to 
eliminating the stresses due to.a one-sided application of the brake. 


| The double brake-block arrangement involves, however, a very con- 


siderable increase in weight, amounting to nearly | ton per coach. 


The increased stresses, however, will mean increased diameter of tke- 


, axles, increased bosses on the wheels, and an increase in the sizc of 


. the motor housings, which will amount to a greater weight than that. 


, saved by the single brake-block arrangement. 


ELECTRIC POWER SUPPLY AT SHEFFIELD. 


HISTORICAL. 


Electric power supply has been available in Sheffield from 
the very earliest days in the history of the industry. Like 
many of the large municipal undertakings at present operating 
in this country, the existing municipal electricity department 
started under private management, and was subsequently 
taken over by the Cor- 
poration. To be more 
particular Sheffield owes 
its first installation of 
electric light to Mr. John 
Tasker, who erected 
some arc lamps on the 
football ground at 
Bramall Lane early in 
1878. These were such 
a success that some years 
later he was able to com- 
mence a public supply 
of energy from his fac- 
tory in Sheaf-street, 
while in 1892 this branch 
of his business was regu- 
larised by the formation 
of the Sheffield Electric 
Light & Power Co. Only- 
two years after this it 
was found necessary, 
owing to the progress of 
the undertaking, to 
build a new generating 
station on the same 
site. This plant, which " 
was of an up-to-date nature for the period, was capable 


18,000 8 c.p. carbon lamps, so that it is obvious that the 


. coal required has to be brought in by road. 


Fia. 1.—ViEw or COAL SIDINGS AND AERIAL ROPEWAY. 


evident, even in those early days, that some better site could! 
easily be found. When, therefore, about 1901, it became 


necessary to extend the generating plant it was decided not to 


erect any further sets at Sheaf-street, but to build a new 
station outside the town, where coal could be obtained direct 
from the railway and 
where there was an 
ample water supply. 
Such a site was acquired 
at Neepsend, about 1} 


~ 


; 
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the city, the actual 
station being situated 
between the River Don 
and the Great Central 
main line from Sheffield 
to Manchester. At that 
time Neepsend was more 
or less in the open coun- 


district has only been 
slightly built upon, 
while, as we shall show 


room for exept on 
a large and most modern 
scale on adjoining land, 
so that the whole scheme 
is a testimonial to the 
foresight of Mr. S.'E. 
Fedden, 
advice 


the site at 


. Neepsend was acquired and who designed the present station 
of supplying some 150 arc lamps and the equivalent of- 


company was doing well in what would now. be considered a ` 


small way. The next step came about 1897 when the Corpora- 
tion of Sheffield entered into negotiations with the company 
for acquiring the undertaking, this transfer being duiy com- 
pleted on January 1, 1898. The system of supply at this time was 
single-phase at 2,000 volts and a frequency of 100, but even in 
those days the arrangement was recognised to have distinct 
disadvantages, and shortlv after the undertaking had passed 


under municipal control it was changed to two phase at a- 


frequency of 50 and a pressure of 2.000 volts. 

Those who know Sheffield will remember that the Sheaf- 
street station is situated in the middle of the town, with the 
result that the facilities for water supply are poor and all the 


and the very important extensions which are now being 
carried out. 


THE ORIGINAL AND PRESENT STATIONS AT NEEPSEND. 


The first section of the Neepsend station was opened on 
June 4, 1901, and was fully described in THE ELECTRICIAN, 
Vol. LITI., p. 465, July 8. 1904. Plant of 3,000 kw. was orig- 
inally installed, two Parsons turbo-alternator sets being 
employed. 

System.—From the first Neepsend was purely a high-tension 
station, supplying current through underground cables direct 
to sub-stations in the centre of the town, where it was. trans- 
formed and distributed for use. Supply was commenced on 
the two-phase system at a pressure of 2,300 volts and a fre- 
quency of 50 and the first three machines installed were, there- 


It was therefore: 


miles from the centre of 


try, and even now the 


later, there is plenty of 


by] whose: 
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fore, arranged for providing such a supply. Once again, how- | 
ever, history repeated itself, and it soon became necessary to | 
make extensions, owing to the constant demand for more elec- | 
trical energy. At the same time it was decided to adopt an 
extra high-tension three-phase supplv to sub-stations in the 
city, and thus at the same time cope with the large power : 
demand in the east end | 

of the town and reduce 
the amount of copper 
employed. The arrange- 
ment finally decided 
upon was to supply ': 
three-phase current at a 
pressure of 11,400 volts 
between phases and a 
frequency of 50. The 
two-phase supply 
is, however, still, em- 
ployed, both svstems 
being interconnected at 
Neepsend through six 
1,000 k.v.a. Scott-con- 
nected transformers. A 
similar interconnecting 
arrangement is also pro- 
vided in one or two of 
the latest sub-stations 
on the network. 

Coal Supply.—As men- 
tioned above all the coal 
required is obtained 
direct from the railway 
by a special siding 
which branches out 
into five tracks over the 
coal store above the 
boiler house. This store is directly above the shoots leading | 
to the boilers, the trucks being drawn into it from the siding | 
by means of electric capstans and transferred from one track | 
to another by an electrically operated cross traverser. The | 
capstans are each driven by a 9 H.P. motor, and are capable of | 
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Fie. 2.—VIEW or RESERVOIR SHOWING TRENCH FOR CLEANING. 


The incoming coal is either tipped direct from the railway 
trucks into the shoots over the boilers or is transferred to'the 
store, whence in due time it also passes to the shoots, which are 
fitted with the usual measuring arrangements for registering 
the amount of coal used. The ashes from the boilers are 
wheeled out in dumping cars through a tunnel below the firing 
plates. and are then 
taken by means of elec- 
tric hoists to steel hop- 
pers. whence thev are 
conveved by àn aerial 
ropeway (Fig. 1) to a 
tipping ground near by. 
An interesting point in 
connection with the 
question of ash delivery 
is illustrated bv this 
arrangement. It has 
often been found in the 
past that trouble has 
arisen, from ash heaps 
catching fire. At Neep- 
send, however, there has 
been no difficulty. from 
this cause. and it 1s sup- 
posed that the height 
from which the ashes 
are dropped from the 
grabs on to the ash heap 
causes them to become 
thoroughly aerated and 
cooled. The boxes con- 
taining the ashes are 
opened automatically 
from this ropeway at 
any required point along 
its route. The empty carriers then proceed onward without 
stopping, automatically pass round the return terminal and back 
again to the loading terminal, where they are automatically 
disengaged from the hauling rope. , 
Corculating Water and Steam Raising Plant.—As mentioned 
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Fic. 3.—GENERAL VIEW IN THE ENGINE Room AT NEEPSEND, 


hauling 30 tons up a gradient of 1 in 132 at 100 ft. a minute. | 

ese coal stores are capable of accommodating 3,000 tons, 
Which can be tipped direct from the railway trucks, strong 
Wrought-iron grates being provided for screening purposes. 


above, one of the reasons for employing the site at Neepsend 


| was the fact that the River Don provided sufticient water for 


circulating purposes. Such water as was required was origi- 
nally conveyed to the station through 36 In. cast Iron pipes. 


940 


These pipes were supplemented when the first extensions to 
plant became necessary, by a waterway and reservoir, ade- 
quately provided with arrangements for straining leaves and 
impurities, These arrangements included two inclined 
screens, fitted with claw scrapers mounted on endless chains 
and driven through clutches by a 5 H.P. two-phase motor, while 
to allow for cleaning purposes the bottom of the reservoir is 
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Fic, 4.—View or 8,500 KW. TURBO-ALTERNATOR AT NEEPSEND SHOWING 
. CONDENSING PLANT. 


undulated (Fig. 2) and trenches are placed at the lowest 
points. It is found that much of the suspended matter col- 
lects on these slopes and can be then washed into the trenches 
by means of a jet from an electrically driven centrifugal pump. 

Five circulating pumps are installed, three of which draw 
their water from a concrete duct under the basement. floor of 
the'station, this duct being connected with the reservoir by 
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are designed for a working pressure of 200 lb. per square inch. 
Four of these have a heating surface of 6,210 sq. ft. with a grate 
area of 80 sq. ft. These boilers are fitted with Bennis stokers. 
Four other boilers have a heating surface of 8,016 sq. ft., and 
a grate area of 144 sq. ft. ; two of them are fitted with chain 
grate Babcock stokers, and two with Underfeed stokers. The 
other three boilers have a heating surface of 9,613 sq. ft., and 
a grate area of 192 sq.ft. They are fitted with B. & W. chain 
grate stokers. These stokers are all electrically driven 
by means of two-phase motors, ample provision being made 
so that one motor may run the stokers of two boilers in case 
of breakdown. The first four boilers are fitted with induced 
draft apparatus, this being arranged on the Ellis and Eaves 
system. Each of these fans discharges 45,000 cubic ft. of air 
against a pressure of 2] in. These fans are driven by two- 
phase 35 H.P. motors, and can work continuously on any one 
of six speeds obtained by the operation of a regulating rheostat. 
In the case of each pair of boilers, induced draft is obtained 
by means of Sirrocofans. In the case of a further two boilers, 
an electrically driven forced draft fan is used. The last 
three boilers are equipped with two 100 m.p. Fuller motors 
controlled by Reyrolle gear. Each boiler is capable of dealing 
with a normal load of 4,800 gallons. The two fans can be used 
together if at any time an overload is required. 

At the present time two pump rooms are provided, the 
older one of which contains four feed pumps, three of the 
double-stroke vertical double-acting type, each with a capa- 
citv of 3,000 gallons an hour, and a fourth with a capacity of 
10,000 gallons per hour. The second pump room contains 
four feed pumps of a similar type to the last-mentioned above, 
each having the same capacity of 10,000 gallons an hour. 
These sets are all steam driven. In the second pump room 
is installed a motor-driven centrifugal boiler-feed pump with 
a capacity of 20,000 gallons an hour. A second pump of 10,000 
gallons per hour is installed and can be used in case of emer- 
gencies for pumping water direct from the river into the 
overhead feed tank, for providing a supply for fire purposes, 
and also for pumping up the river water for cleaning out the 
boilers. A Venturi meter is fitted to all the boilers. 


T urbo-alternators.—The engine room at Neepsend originally 
contained two Parsons steam turbo-alternator sets, each having 
a capacity of 1,500 kw. Subsequently two similar sets were 
added. as well as two Willans & Robinson-Dick, Kerr turbo- 
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FiG. 5.—Front View or REYROLLE BOARD AT NEEPSEND. 


means of thre? 36 in. valves which are operated bv handwheels 
from the platforms over the reservoir. The fourth and fifth 
pum»: obtain their water direct from the reservoir. 

As regards steam raising plant, at the present time the boiler 


house coatains eleven Stirling water tube boilers, all of which | at the present amounts to 22,500 H.P. 


alternators with a capacity of 4,500 kw. and 6,000 kw. respec- 
tively, while the output of the station has again been increased 
quite recently by the addition of aWillans-Dick, Kerr set with an 
output of 8,500 kw., so that the plant capacity of the station 
In this connection 1t 
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Is interesting to note that the original building was arranged | of the "bus bars, current transformers and other live conductors 


to accommodate approximatelv onlv 6,000 kw. of plant. The 
ultimate capacity fixed upon when the extensions now in 
hand are completed is 65.000 kw.. and it remains to be 
seen whether even this limit mav not be exceeded. Each of 
the turbo sets is fitted with both mechanical and electrically- 
operated governors for regulating the speed, as well as with a 
speed governor for entirely cutting off the steam supply should 
the speed become excessively high. "The speed can be con- 
trolled from the board. In other respects these machines do 
not differ essentially from the well-known standard products 


of the makers mentioned. They work at 1801b. steam pressure | 


with 150 deg. superheat, the turbines being of the disc and 
drum type. [t may be noted that none of the alternators rely 
on external ventilating plant of any kind for cooling purposes, 
but draws cooling air and discharges it into the engine room 
through numerous openings in the casing. For the purpose of 
obtaining overloads the last two alternators have blower sets 
installed. The condenser plant for this set was also supplied 
bv Messrs. Willans & Robinson, and is combined with a three- 


throw Edwards air pump, which works on the same shaft as a | 


force pump for lifting the discharge from the hot well to the 
feed storage tanks. The condensing surface provided is 
13.500 sq. ft., 660,000 gallons per hour of circulating water being 
used. The air and circulating pumps are driven by Fuller 
two-phase induction motors. 
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Fic. 7.—Back View or REYRoLLE BOARD. 


vacuum auzmentor attachment. The method of obtaining the 
necessarv cooling water has already been mentioned. 

All the motor-driven auxiliaries in the station are controlled 
from a special board which is fitted with inter-connecting gear 
on both the high-tension and low-tension sides of the trans- 
formers. so that there is practically no chance of current being 
entirely cut off. Lea recorders for allowing steam losses to be 
determined are installed. while a set of Leskole distance ther- 
mometers. allowing the temperatures of the oil. condenser water. 
ye ervoir, air feed. &c.. to be determined. are provided. Views 
in the engine room and of the new turbo-aiternator set and 
condensing plant are given in Figs. 3 and 4. 

Survtchyear.—Perhaps the most interesting point in connec- 
tion with the latest extensions at Neepsend is the switchgear. 
A new board of Messrs. A. Revrolle & Cows manufacture has 
been installed. This controls the two latest generators, Nos. 4 
and 5, and a number of three-phase feeders. There is, further. a 
panel connecting this board to the Ferranti E.H.T. switchboard. 
(General views of the new board are given in Figs. 5 and T. and a 
diagram of the connections is shown in Fig. 6. The switchyear 
emploved follows in general arrangements Messrs. Revrolle 
& Co.'s well-known standard ironclad construction. Ft will be 
remembered that the points of special interest are the complete 


enclosure of every conductor in a metal cover, and the immersion 


; fully equipped. 


! in compound, so that it is claimed to be impossible for any one 
to make accidental contact with any part carrying current. 
The switches employed at Neepsend are of a novel construc- 
tion, in that for the first time in heavy power station switch- 

| gear practice in this country oil tanks of boiler plate are em- 
ployed. These tanks are made of such strength as to with- 

stand an internal pressure of 80 lb. per square inch, while they 

contain an unusually large volume (about 95 gallons) of oil. A 

further feature is comparative lightness of the moving parts, the 

switch being easily controlled by means of a strong flexible wire 
rope. These features, that is the strength of the tank, the method 
| of suspension (the volume of oil providing a cushion for this pur- 

. pose), and the lightness of the moving parts allowing a rapid 

| acceleration, are combined to provide an apparatus which, it 

is claimed, will deal satisfactorily with the enormous short- 
circuits which are likely to occur when the power station is 

It muy also be mentioned that the ’bus bars 

are in duplicate, each set having a section of 3sq. in. These 


two parts can be coupled together bv a non-automatic inter- 
connecting switch, with a capacity of 1,500 amperes. (It 
should be mentioned that no overload gear is fitted on the 
generators.) “4 4 44 Hd 4 man 4 


. It will be remembered that a special point about Messrs. 
Revrolles' gear is that all the working points can be made 


The condenser is fitted with a | 


accessible by withdrawing them from the live portion of the 
gear, so that ata few minutes’ notice they can 
be in absolute safety. The live portions are in 
the meantime screened off by shutters which 
fall across the socket openings. € In a similar 
wav the potential transformers and protected 
devices are also detachable. As will be seen 
from the diagram of connections, which we 
vive in Fig. 6. the Merz-Price balance system 
for generators is employed, while it should be 
noticed that the neutral point of the system 18 
earthed through a special 125 kw. three-phase 
transformer. This transformer has a short- 
circuited secondary, and is coupled up to the 
‘bus bars through an ordinary switch panel. 
Another point is that when the overload de- 
vices operate the exciter field is cut off. There 
is also an excess pressure discharger connected 
to the "bus bars through the earthing trans- 
former switch. Like the rest of the apparatus 
employed, this discharger is of armoured de- 
sign, all the conductors being completely 
enclosed, while all parts likely to require 
inspection can be withdrawn and examined 
in absolute safety. It should be mentioned 
that each of the panels is designed for dealing with units of 
15,000 k.v.a. at 11.500 volts. It may also be mentioned that 
svnchronscopes of the rotary type are provided and voltage 
can be regulated by means of a Tirrill regulator. 

The original Ferranti and B.T.-H. board for the two-phase 
machines consists of 14 enamelled slate panels mounted in steel 
framework. These are equipped with automatic oil switches 
and the necessary instruments. all live parts being isolated by 
substantial slate panels. The connection between the two and 
three-phase boards is effected by six specially connected trans- 
formers, each of a capacity of 1,000 k.v.a. A number of tappings 
are provided in order to obtain the necessary voltage regulation. 

Feeders.—Four three-phase feeders designed for a pressure 
of 11,500 volts between phases and 6,600 volts to earth leave 
Neepsend station. The three-phase current is in general trans- 
formed to two-phase at the sub-stations, though in some cases 
large consumers are supplied with three-phase current. Each 
of these feeders is about 4 miles long, and of 0-25 sq. 1n. n 
section. There are also three two-phase feeders, each of 0-5 sq. m- 
concentric. These work at 2,000 volts pressure, and have 8 
total length of about 16 miles. Static boosters for regulating 
the pressure are provided. The station is fitted with a complete 
system of inter-communication telephones. 

(To be concluded.) 
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"THE ELECTRIC IRON ORE SMELTING AT HARDANGER 


IN NORWAY. | 


BY JOH. HARDEN, 


Summury.—ln this article the author deals with the second part of 
Mr. G. Oedquist’s Paper, the first part of which was referred toin our issue 
of February [3th (p. 766). Reference is made particularly to the stop- 
pages, the load factor, the vield and the efficiency at Hardanger: and the 
results are compared with those obtained at Trollhättan. Uddeholm and 
Strömsnäs. The poorness of the results are attributed to the use of coke 


that it is quite possible to produce a good quality of pig iron, free 
from injurious impurities, when coke is used as a reducing agent. The 
uniformity of the product, however, is far from satisfactory. The 
cause for these considerable variations in the product was largely due 
to the unwanted fluctuations of the power taken up by the furnace, 
which the author deals with further on, and which caused a great 
variation of the temperature in the smelting zone. The real reasons 
for the lack of uniformity in the product are, therefore, according to 
Mr. Oedquist, to be found in the furnace itself. and these variations 
will be even more prominent when coke is used instead of charcoal. 
Such great variations as those at Hardanger, however, need not 
always occur, as has been shown in the results from the last periods 
when a considerable improvement was obtained. That the faulty 
electrical arrangement has had a great influence upon this as well as 
upon the large percentage of scrap is quite clear. 

Stoppages and Interruptions.—Table I. shows the stoppages at 
Hardanger, compared with those at Uddeholm and Strömsnäs. 


Table I. 


as the reducing agent 
The Quality of the Pig Tron.—The results at Hardanger have shown 
| 


Interru ptions 
per 24 hours 
average. 


Stoppages 
per cent. 
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Hardanger, Period bE...............ueeeeueesss. About 20-8 About 5 hours 
2 Period 2 onoaiiae t e S eed. E 
a Periodi 3 eoe e E age pear erences se 3-0 TE ET 
Pere. oeste tes iteiius fedes Qo 4460 ur oss 
Uddeholm, Furnace No. L. March 15 to Dec. | 
XN M T. 4-0 ue x 
Uddeholm, Furnace No. 2, April 4 to Dec. 
BU TOUT s ote tects Head acca Ve ap draco eg e 12 gx 
Strömsnäs, Oct. 1 to Dec. 31. 1912 ........ paia e. 22 "e A 


Ntoppages at Trollhättan during the period August 4. 19011. to 
September 30, 1912, amounted to about 5:5 per cent.. of which those 
not due to the working of the furnace or directly caused. thereby 
amounted to 447 per cent., so that interruptions directly due to the 
furnace were only 0:8 per cent., corresponding to about 10 minutes 
per dav of 24 hours. The individual causes for the stoppages at 
Hardanger are not stated in the reports issued on the smelting at the 
works, but it appears most likely that the numerous interruptions 
were mostly caused by breakages of the electrodes and the conse- 
quences thereof. That these interruptions were of a deciding nature 
as regards the uniformity of the product and the results generally is 
quite certain and need not be further exolaimed. 


The Loud Factor.—Table If. shows the electrical load of the 
furnace at Hardanger, taken as an average over the two best periods, 

The table shows that the variations in power taken up by the 
furnace were very great, and that an overload capacity of the electric 
:supply of at least 42-5 per cent. above the average load was required. 
The author does not state the duration of these variations in detail ; 
this would, however. be of importance, especially regarding the period 
-of overload, as it has a bearing upon the size of the power plant. 
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Table II. 
. Normal Average | Average 
average minimum | maximum 
load, load. | load. 


The Hardanger 
furnace 
* for the period 


———— —— ——ÓÀM——MA9 aa I 


Dec. of ave. | Inc. of ave. 


Kilo- , Kilo- | normal | Kilo- | norma] 
watts. ' watts. load. watts. load. 
PE cent. : | per cent. 
Ne pt. 7-Sept. 21, 1912.. 1.736 — 804 (54 (approx) 2,207 27 (approx) 
March 6 -March 29,1913 — 2.004 756 (62 T | 2, m 42:5 s 
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The Paper continues: These irregularities, which prevailed at the 
furnace in question, and were caused by the variations in resistance 
to which the descending mass of charge was subjected, prevented 
largely an economic utilisation of the available power supply. The 
same disadvantages are also well known from other furnaces, in 
which eleetrodes are used and the experience at Trollhüttan shows, 
that about 200 kw. above the normal load must be provided for, in 
order not to exceed the maximum limit. It may be added that 
practically all furnace plants require this precaution of providing for 
overload possibilities, at least to a certain extent, as some variations 
are almost inevitable at times. 

At Hardanger, where only coke was used, the above figure of 
200 kw. was not sufficient, as at least 850 kw. over the normal load 
was required, and at times even as much as 1,000 kw. This seems 
to point to the view that the use of coke is a direct reason for these 
variations, especially when the volume of the charge is large in com- 
parison with the volume of the coke. The Paper quotes an extract 
in this connection from statements made at Trollhättan, from * The 
Jernkontorets Annaler, 1912, p. 319, as follows :— 

Now it is to be noted, that the resistance of the charge in the smelting 
zone varies with one and the same kind of charge, according to the depth 
of the molten iron, and, in addition, varies considerably for ditlerent 
kinds of charges. A rich charge, with a small addition of lime only, will 
cause a rise in the current, and this will be greater as the © charge setting ” 
is Jess, or. in other words, the greater the proportion between the volumes 
of charcoal and ore Charges, A poorer charge again (which also frequently 
calls for a higher percentage of lime) acts in the opposite direction, so that 
a higher voltage is required to obtain the same current density as in the 
first case, We have had sufficient experience in this respect, and if the 
last-mentioned conditions were prevalent, ouv maximum voltage of 90 
volts, which was obtainable without re-eonnectinz the transformers, was 
not even sufficient during the tirst hour after a tapping off, with the 
regult that the power decreased several hundred kilowatts. 

At Hardanger, where no booster was arranged and the maximum 
voltage was only 78 instead of 90 volts as at Trollhattan, the dis- 
crepancies must have been even greater, as coke was used. (This 
is not quite evident to our mind, since a coke charge as a rule has a 
lower resistance than a charcoal charge. although the volume of the 
coke is less than the volume of the charcoal; an increase of the 
voltage would have heated up the current path in a comparatively 
short time, permitting a subsequent decrease to the normal.) 

The Paper continues: As the low voltage range could not be altered 
without considerable cost, it seems that the best remedy would have 
been to work with a richer charge. Instead of this, however, the 
works at Hardanger chose the reverse eourse, abandoning the richer 
charges and commenced to use Persberg ore with 53 per cent. Fe and 
a charge giving a yield of only about 42 per ceat. The result was 
that the variations in load. became greater durinz this period, as 
compared with the foregoing one when the charge was richer. 

The Yield.—-Vhe output of pig iron per year is, of course, of the 
greatest importance, as far as the economic result generally govs. 
Table HII. gives a fair idea of the output, compared with the results 
from 'Trollhàttan, Uddeholm and Strömsnäs. 


Table ITI. 


Production. 


Pig iron 


d Tons 

Plant. _ventace Tons per 2 
m. per 24 hours 
nutre hours. actual 

charged. R 

| work. 

= AME et N EASE E 

Hardenger, Period. 1D. LLL 3s] 595 TOL 
" Penod d aussttrottenet uec dk oy 30-7 1-45 10-55 
Period! Gorocin 56-4 12-11! 12-48 
Trollhättan. Pertod de ue u iore ari aaa 41-65 ! 1048! 12-106 
Trollhättan, Aug. 4, 1911, to March 6, 1912....... 26:84 , 14:02, 15:98 
Trollhättan, Aug. 8, L911, to Se pt. 30. 1912....... Gg 1953 1972 
Eddehülmo No. L aarin A 535 0 1682! 1752 
l Uddeholm, No. 2an 529 1931. 2015 
Strümsnüs 61-28 2072 212 


| Tons pig iron. Yearly production in tons: 
Average H.P. ' PE nitra = rx 
load — available! Caleu- HP. ve | Real. 
.P. year 
| in | for lated e | eau | 
, sHo- *. the | BP af 365. orais lated. | per 365 | pera35 
watts furnace.) Vear. |. 4. AINE di Hed 
| : working ; working working , working 
| | | | days. | days. days. | days, 
| 1065 | 3500 | P28 | 0-62 057 25 2.172 | 1.993 
1,734 3.500 |; bas, LO 0-02 | 3,8505. 3,505 3.217 
(01.203. 1 3:500. | 2-01. 1-26 L16 | 4555| 4.419 | 4,056 
to 1.942 3.900 | Ls; 0 1-09 1-0 | 4.447 |. 3.827 | 3.512 
| L482 j 2850 | 29 1:56 1H3 [| 5834] 25445 | 4.907 
1.653 3.800 | 3-2 2.5 2-3 | 7213]. 7.128. ,. 6,542 
1,940 | 8.235 | 245 | 19 L74 | 6395! 6,140 | 5.636 
/^ohoss | A235 | 27 2-18 20 | 7.355 | 7.0460, 6.467 
1.833 , 2.850 | 311 2605 j 245 57136; 1360 | 6940 
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The column “ Tons of pig iron per calculated horse-power-year " 
refers to the amount of iron, which would have resulted per horse- 
power-year if the power had been taken only as the average load, 
without any stoppages, for a period of fully 12 months. ‘Tons of 
iron per actual or real horse-power-year" again means the actual 
quantity produced in proportion to the amount of power provided 
for the furnace with a smelting time of 365 and 335 days respectively 
per year, or 12 and 11 months respectively. The *“ calculated " 
yearly production refers to the output which would result during 12 
months, without interruptions, and the '' real " production indicates 
the output resulting, when stoppages are considered and the smelting 
period is both 12 and 11 months. The total production per year at 
Hardanger was, as the table shows, considerably less than from 
other plants, in spite of the fact that the Hardanger plant had the 
largest electrical equipment. 

The cause of such a low production ia, according to Mr. Oedquist, 
due to the fact that only a small proportion of the power available 
could be utilised in the furnace, as compared with the other plants, 
and that this was to a great extent the direct result of the attempt 
to use coke as reducing agent. Further, that the charge as a general 
rule had too low a percentage of iron. The insufficient electrical 
arrangements also largely influenced the results during the three first 
periods. The above statement by the author of the Paper seems to 
condemn utterly the use of coke for this industry. While this may 
be 80 for the plant in question, it would be, to our mind, premature 
to claim this as a general rule. Trials have shown that coke can be 
used with good results, if the conditions are otherwise suitable for 
that material, though charcoal would be the ideal reducer. But as 
already said, this material is gradually rising in price to such an 
extent, that its use is becoming very limited ; hence it seems inevit- 
able that serious steps must be taken to enable the use of the more 
common coke, even if the power consumption per ton of iron should 
be thereby increased. 

The Electric Efficiency.—' The electric energy required for this 
metallurgical process, compared with the amount of power provided 
for the plant, is called “ the real electric efficiency " by the author 
of the Paper. This does not include such power as is required for 
auxiliary machinery, &c.; but such losses as occur in the trans- 
formers, the power line, cooling of contacts (holders, &c.). radiation 
losses, variation in working, &c., are included. Some of the data, 
which have a bearing upon this, are lacking, so that the following 
figures are more or less approximate, but as they are of general 
interest they are reproduced in the Paper. 


Table IV. 
un | "The “ real ” electric 
Erant, | efficiency. 
Hardanger, Period l oavecdasiniiorsavsreanasteccets About 23 per cent. 
- Period 25 orenen 1er 05 ac setae: » 30 " 
" Period d. ciena keen ee debes 4, 30 4 
Period 4 NEPOTES DE » 41 3x 
Uddeholm furnace 2, Aug. 4 to Dec. 31, 1912. ied "EE TI E 
Strömsnäs, Oct. ] to Dec. 31, 1912 ................... | , 80 


The above figures should not be regarded as an absolute statemeut 
of the efficiency of the respective furnaces, but as showing the working 
efficiency only under the specific conditions prevailing during the 
periods mentioned. 

Cost of Electrical Energy per Ton of Pig Iron.—The comparative cost 
of electric power per ton of pig iron produced, both at Hardanger, 
Uddeholm and Strömsnäs, are shown in Table V. 


Table V. 


Cost of electric power. 


Per ton of pig Per ton of iron 
iron calculated. actually produced 


Shillings. Shillings. 
Hardanger, Period ] ................ 42:53 58:52 
» Period 2 ciscus 30-30 36-265 
" Period 3 ions 25:61 28-71 
s Period 4 ............... 20-23 33-21 
Uddeholm. furnace 1.................. 16-86 19-13 
Uddeholm, furnace 2.................. 14-66 16-66 
Strómsnás ...ccccccccccccaccacccccacteces 12-28 13-69 


The figures for “ per ton of iron calculated " refers to the cost per 
ton as calculated for an output which would have resulted if no 
stoppages had taken place. The other column, or actual produced 
ton of iron, includes all stoppages. "The table is drawn up under the 
assumption that the furnaces could be working fully 11 months per 
year. The initial cost of power is taken to be equal for all three 
plants, and assumes to be 33-33s. per horse-power-year. 


RECENT PATENTS IN RADIOTELEGRAPHY AND 
RADIOTELEPHONY.* 


BY W. H. ECCLES, D.SC. 


The files of the Patent Office for the past year have shown, 
in à very impressive manner, that technical progress was con- 
tinued with unabated speed in almost every branch of wireless 
telegraphy during the veare 1912 and 1913. The following 
account of some of the most interesting patent specifications 


will help readers to form a fair estimate of the amount of 


achievement and of the direction of advance. It has not been 
possible to include all the patents worthy of attention ; and 
in making the selection the writer has been influenced by his 


Fic. 1. Fic. 2. 


own predilection towards inventions that utilise novel prin- 
ciples or that push old principles forward in a scientific manner. 

Perhaps the most striking and portentous improvement of 
all those recorded below is that associated with the use of the 
vacuum tube as a relay. A certain amount of information has 
already been published by von Lieben, de Forest and others. 
The specification set forth below gives an insight into the patent 
situation. Among apparatus for the transmission of signals 
there appears no epoch-marking novelty. 

We will begin with appara- 
tus used whollv or mainly at 
the transmitting station. 


SENDING APPARATUS. 


Miroslav Plohl describes in 
application No. 15,774/1912 a 
frequency changer which may 
be styled briefly a polarised 
transformer. Fig. 1 shows the 
essential principle simply. An 
iron ring, R,, has two windings, 
G,, connected to a supply of 
continuous current, W,, to 
alternating current. During 


MY 
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one half of the alternating-current wave the magnetic fluxes Jom 
up and,with small leakage, follow the iron path; during the other 
half of the wave the fluxes oppose each other, and there is great 
magnetic leakage across the air space within the ring. he 
leakage flux is always in the same direction across the air space- 
This is expressed graphically in Fig. 2, where the straight line 
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"g, refers to the continuous current, w to the alternating current, 
and m, to the magnetic leakage. Now, suppose a second ring 
arranged so as to produce a magnetic leakage in the same direc- 
tion as the first, but alternately, the corresponding lines in the 
diagram are g,, Ww, and m,. Then if an iron core, wound as 
indicated in Fig. 3, be supplied, the secondary alternating 
current induced in the drum winding will be of double the fre- 
„quency of the primary alternating current. Pieces of appa- 
ratus such as this may theoretically be arranged in cascade, 
but in practice one and the same apparatus is always used in 
-combination with suitable tuning elements, as shown in Fig. 4. 

W,, W, are the alternating-current windings of two rings, 
S is the secondary winding, E an alternator with frequency n, 
-connected to windings W, W, The continuous-current 
windings are not shown. D is a choke coil for protecting the 
alternator. The conductor from S is connected to one ter- 


minal of each of the tuning elements A,, A,, A,, A, The. 
current of frequency n flowing in the windings W,, W, pro- i 


duces current of frequency 2n in the secondary windings 8; 


this passes through A, and back to the windings W,, W,, | 


if the A, circuit is tuned to the frequency 2n. The current 
of frequency 2n similarly produces current of frequency 4n in 
the secondary S, which finds its way through A,, if the A, 
circuit has natural frequency 4n ; and so on till finally current 
of frequency 32n flows through the appropriately tuned primary 
aircuit of the transformer T. 


It should be mentioned that the inventor points out that by 
working the apparatus in the reverse direction it may be used 
as a receiver in wireless telegraphy or telephony. For this 
purpose the received oscillations are conducted into the alter- 
nating-current winding of the ring of Fig. 1 by aid of suitable 
tuning elements. Then there appears across the air space 
within the ring a unidirectional magnetic field which can affect 
-either a polarised relay or a telephone diaphragm. 

An application of the last invention is shown in a patent 
granted to the Gesellschaft für drahtlose Telegraphie (No. 
14,390/1912). The problem is to produce alternating current 
of telegraphic frequency and of practical magnitude by m>ans of 
the above static frequency-transformer. Experience has 
Shown that for a wireless telegraph frequency of 40,000 per 
Second, the alternating current supplied to the transformer 
should be of frequencv about 5,000 per second, and that a 
homopolar machine is the most suitable for generating this 
primary current. If the initial frequency is low and conse- 
quently many multiplications necessary, the static frequency 
transformer proves to be rather inefficient. The chief claim 
of the spécification is for the use of a fairly high initial fre- 
quency with the static frequency transformer. Fig. 5 shows 


the arrangements adopted; they differ from those shown in the | 


previous patent principally by the elimination of the special 
: iron core carrying the secondary winding. 
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A series of patents taken out by W. Dubilier shows very 
clearly the development from small experimental beginnings of 
an ingenious method of producing electrical oscillations by 
means of compact apparatus. It is instructive to trace the 

line of development, in spite of the fact that the inventor has, 
at certain points, been anticipated. 
In specification No. 8,197/1912, the germ of the method 
arises, as it were, accidentally. In this, the leading conception 
| is that the electrical oscillations which occur in the condenser 
usually connected across the spark-gap of an inductorium may 
be utilised for reinforcing the oscillations generated in a circuit 
connected in the ordinary way to the secondary winding of the 
| coil. Fig. 6 shows this very clearly. The primary of the 
| inductorium 2, the interrupter 4, the cells 1 are connected as 
usual. The condenser 7 across the spark-gap has, in series 
with it, the primary 5 of another inductorium. The second- 
aries 3 and 6 of the two inductoriuims are in series. Two gaps 
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are shown, but they are provided merely to allow of one of the 
coils being put out of action when necessary. Ordinarily, in 
the operation of the apparatus, another single spark-gap would 
be provided in series with any condenser and inductance con- 
nected with the secondaries. It 13 claimed that by this com- 
bination a larger percentage of energy can be transferred from 
the cells to the high-frequency circuit than in any form of 
Ruhmkorff coil. 

The second specification of the series is No. 11,091/1912. 
The inventor points out that it has been the rule hitherto to 
form the sparks between stationary electrodes, or, at any rate, 
electrodes that remain a constant distance apart, and, in order 
to produce quenching, an airblast or a magnetic field or hydro- 
, carbon vapour has been used. He proposes, in contra-dis- 
tinction to former practice, to produce the spark (or arc) 
between electrodes which alternately approach and recede from 
each other. This lengthening and shortening of the discharge- 
path tends to the combination of certain of the merits of the 
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oscillatory arc and the quenched spark; that is to say, un- 
damved oscillations alternating with damped. The to-and-fro 
motion of the electrodes may be accomplished mechanically 
or electro-mechanically. Fig. 7 1s a diagram of the arrange- 
ment of the circuits most suitable for use with this kind of dis- 
charger, and Fig. 8 shows the discharger itself. Here d' and 
d? are electrodes capable of motion, so that the gap d alter- 
nately lengthens and shortens ; a is a choking coil, f and e 
_are condensers, g and c inductances. If the choking coil be 
made the winding of a magnet, as shown in Fig. 8. and the 
electrode d' be fixed to a spring, o, carrying an iron armature, 
i, the appropriate motion of d’ may be accomplished as in the 
interrupter of an inductorium. As d’ and d? separate, an arc 

forms, and is lengthened until it breaks, when the spring carries 
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the electrode back towards d?. The inventor specifies that 
the change of resistance of the arc is an essential feature of his 
method. 

The third specification, No. 19,763/1912, is a patent of addi- 
tion to that last described, and describes mechanical modifica- 
tions appropriate to the case when the initial P.D. is sufficient 
to jump a small gap. One device illustrated in the specifica- 
tion is & rotating disc carrying a number of radial electrodes. 
For example, with 30 spokes and a speed of 1,500 revs. per min., 
750 trains of oscillations are generated per second and a 
musical signal is produced. In the principal claim it is stated 
that the oscillations are such that thev are undamped for a 
certain period and then damped for another period. 

The fourth patent of the series, No. 16,917/1913, is more 
advanced in conception. The circuits are shown in Fig. 9. 
The vibrator b has one electrode on the spring of an ordinary 
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inductorium specially stiffened so that it vibrates at a fre- 
quency of about 500 per second, and is operated by the magne 
a energised by the current supplied at g. The circuit, com- 
prising the vibrator, the condenser c and the inductance L is 
tuned to the frequency of 500 per second, or a harmonic. s is 
a secondary coil, led to à discharge circuit containing con- 
denser and inductance suitable for high-frequency oscillations. 
The principal advantage of tuning the circuit cll to the fre- 
quency of the vibrator is that there is no burning when the 
circuit is broken, because it can be arranged that at that 
moment there is no current flowing. The theory of the pro- 
cess is given In the specification and is of considerable interest. 
In Fig. 10 ox is the time axis and oy the current axis. Sup- 


Fic. 10. 


pose the origin to correspond with the moment when the con- 
denser c is fully charged and the gap is clesed. If the gap 
were closed peimancntlv, the condenser would discharge as 
indicated by the current curve oalcd—ce., as a damped oscil- 
lation. At the same time, the current from the mains g rises 
according to the ordinary. exponential law, as shown by the 
curve oefg. The precise dimensions of the curves depend on 
the electrical dimensions of the circuits. When the current 
through the magnet coil a rises to a certain value, represented, 
let us suppose, by the line at height ey, the contact is broken. 
Usually, the current will rise to a slightly higher value before 
the interruption 1s completed, and this is shown in the figure. 
On adding the current curves, another curve okn is obtained, 
which practically attains zero if nc equals nf. This state of 
things can be brought about by suitably varving the capacity 
in the circuit, or by varving the inductance of the magnet coil 
a. But the currents do not die away immediately. The 


supply current begins to charge the condenser c, shown in the 
diagram by the line /sp for the supplv current, and the svm- 
metrical line cgr for the condenser current, and this causes the 
contact to be maintained till ds is less than oy’. Experiments 
in adjusting the inductances a and l and the capacity c, corro- 
borate the theory adequatelv. In using the apparatus for pro- 
ducing oscillations for wireless telegraphy it is advisable to. 
tune the secondary circuit, comprising the secondary of the 
inductorium s and the high-frequency condenser, to the fre- 
quency 500 per second, for the same reasons as hold good in the 
resonance transformer. The inventor claims for his apparatus 
the merit that it preduces musical notes while being very efti- 
cient electrically. 
(To be continued.) 


PRESIDENTIAL ADDRESS TO THE MANCHESTER 
DISTRICT INSTITUTION OF GAS ENGINEERS. 


In his presidential address to the Manchester District 
Institution of Gas Engineers Mr. J. G. Newbigging, engineer 
of the Manchester Corporation gas department, dealt, among 
other things, with the subjects of competition with electricity, 
differential prices for gas and the relation between the 
municipal gas and electricity departments. As some of the 
points raised by Mr. Newbigging are well worthy the attention 
of electrical engineers, we reprint certain parts of the address 
from the “ Journal of Gas Lighting.” 


COMPETITION WITH ELECTRICITY. 
F Į should like to refer to the question of competition with elec- 
tricity, which it is impossible to ignore, and on which it is advisable 
we should take our bearings from time to time. To illustrate my 


remarks, I submit two statements showing the progress of the gas. 


and electricity undertakings in Manchester during the past five years. 
I am indebted to my friend Mr. S. L. Pearce, the chief electrical 


engineer to the Manchester Corporation, for the figures relating to ` 


electricity. Although the extent of the competition varies according 


to local circumstances in different towns, the position in Manchester 


is fairly representative of that existing in all large manufacturing 
towns. 

An examination of the two tables reveals some interesting features 
and food for retlection. The increase in the output of electricity 
during the period under review is almost entirely for power purposes. 
The facility with which it can be adapted for use without the inter- 
mediary of long lines of shafting gives it a decided advantage over 
gas engines and other sources of power. In spite of this advantage 
of electricity, however, E am convinced that the use of gas engines 
with town's gas could be stimulated by the introduction of an easy 
system of hire purchase of gas engines, which, indeed, has been 
adopted by some gas undertakings, coupled, of course, with a low 
price for gas used for power purposes. The utilisation of electricity 
for street lighting, although showing a large percentage over the five 
years, forms a very small proportion of the total output of electricity. 
There are few important towns in the kingdom where less electricity 
has hitherto been used for street lighting than Manchester, and the 
electricity department claim (perhaps not without justification) that, 
as a joint municipal undertaking, they should have a share of this: 
outlet for current. The use of gas and electricity for illumination. 
apart from street lighting, shows an increase in the five years of 
0-2 per cent. and 7-5 per cent. respectively. In the case of gas, this 
includes that used for industrial purposes ; in the case of electricity. 
current used for heating, cooking and domestic purposes, which is not 
a very large proportion of the whole. The increased use of gas for 
cooking and heating shows marked progress, and clearly indicates 
the direction in which the utilisation of gas in the future will extend. 

The total number of gas consumers in Manchester is 185,295, and 
of electricity consumers 12,568 ; and it is remarkable that during the 
past five years the increase alone in gas consumers has been nearly 
equal to the total number of electricity consumers. Of this increase 
of 11,005 gas consumers during the period under review, automatic 
consumers number 10,088. ] must leave the many other interesting. 
comparisons which can be made of the two tables submitted. There 
is no getting away from the fact that praactically all the new better 
class houses—say, above £30 rental per annum are being equippe 
with electricity for lighting; and the question is, How must this 
competition be met ? When making the choice of an illuminant. the 
comparative prices at which gas and electricity should be sold tos 
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Comparative Statement of Each Class ofGas ani Ele:tricity Consumption at Manchester during Five Years ending March 31, 1913. 


1909. 1910. | 


Increase during the 


1911. 1913. .. 1913. | five years. 
Gas. Cubic feet | Per | Cubic feet | Per | Cubic feet | Per | Cubic feet | Per | Cubic feet | Per Total Per cent. 
in cent. in cent. in cent. in cent, in cent. | increase | of increase 
thou- to thou- to thou- to thou- to thou- to | over 1909 | over 1909 
sands. | total.| sands. /total.| sands. |total| sands. -total.| sands. | total. figures. figures. 
Lighting and industrial pur- | 1000 cub.ft. 
poro susreti enei 4,010,861 |j74-56 | 3,925,586 | 73-80 | 3,980,127 | 74-49 | 3,932,758 72-51 | 4,019,130 71-02 ; 8,269 0-20 
Gas cookers .................... 613,000 | 11-39 656,000 | 12-33 695,000 | 12-83 737.000 13-59 798,000 14-10 : 185,000 30-18 
Gas fires ........Leeeeeeeeeeeeen een i E Nil a Nil —- Nil Eun 70,000! 1-24 | 70,000 "- 
Gas engines..........eeeeeeee eee 1:26 378,042| 7-12 380,994| 7.03 390,235 7-20 402,863, 7-12 | 12,226 3-13 
Street lighting .................. 6-79 359,416! 6-75 359,892| 6-65 363,211! 6-70 369.156 6-52 3,629 0-99 
Total sales ......................-- 100 5,319,644 | 100 | 5,416,013} 100 5,423,204. 100 5,659,149 | 100 : 279,124 | 5-19 
Number of consumers ......... 174,290 178,490 | 181,356 183,793 185,295 | 11,005 | 6-3 
D x | uo cM eU Wb UC 51 Increase during the 
1909. 1910. | 1911. | 1912. 1913. five years. 
Electricity. Board Per Board | Per Board Per | Board Per Board Per Total Per cent. 
of cent. of cent. of cent. of cent. of cent. | increase | of increase 
Trade to Trade to Trade to Trade to Trade to | over 1909 | over 1909 
| units. total. | units. | total; units. total | units. | total | units.  |total | figures. figures. 
SEND ———— —————————————————————————2À———— 
Lighting ...................... ee. | 13,859,795 | 20:7 | 14,473,933; 20.2 14,494,335 | 17-4 | 14,198,929; 15-2 114,897,820| 14-3 | 1,038,025 7-5 
Power EO E A AS 23,290,227 | 34-8 | 28,412,290! 39-7 | 40,223,985| 48-3 | 50,091,108! 53-5 |59,428,860| 56.9 | 36,138,633) 155-2 
Traction c ———— 29,675,249 | 44-3 | 28,526,468! 39-9 '28,423,527| 34-1 | 29,216,716! 31-1 | 29,821,405 | 28:6 146,156 0:5 
Street lighting .................. 99,593 | 0-2 144,696, 0-2 | 167,001! 0-2 176,187| 0-2 198,810| 0-2 99,217 99-6 
Total sales .............ccccceeeees 66,924,864) 100 | 71,557,387: 100 | 83,308,848; 100 | 93,682,940 | 100 104,346,805 100 | 37,422,031 55:9 
Number of consumers ......... 8,125 8.944 | 10,197 11.189 | 12,568 4,443 54-7 


make them equal in cost from the standard of lighting efficiency, 
although of the utmost importance to people with small incomes, 
does not weigh with those more liberally endowed with this world’s 
goods, unless there is a very wide divergence in price. The periodical 
cleaning and adjusting of an incandescent gas burner and the renewal 
of a mantle, which is a necessity to keep the light in the highest 
state of efficiency, although a simple and inexpensive matter, is one 
which most consumers will not be troubled with. They invariably 
attribute the falling off in the light to the usual cry of “ bad gas." 
This neglect of burners, which, in my opinion, is responsible for the 
majority of complaints, is à serious problem with gas undertakings, 
and must be effectively tackled. 

The directions in which gas undertakings can improve thcir position 
in the use of gas for lighting, althought appreciated, require em- 
phasising from time to time. They are: The distribution of gas 
absolutely regular in composition, and therefore in specific gravity, 
so that a standard burner can be used without air and gas adjustment. 
Such a burner has been adopted by the South Metropolitan Gas Co.— 
one of the many examples in gas administration which this well 
managed company have set us from time to time. The maintenance 
of a constant and minimum pressure of 3} in. to 4 in. available to 
every consumer. The establishment of a competent staff of highly- 
trained fitters to clean consumers' burners free of charge and supply 
mantle renewals at cost price. "This attention to consumers' burners 
is undertaken by some gas companies and authorities. It should be 
universal. Those responsible for such work who do not carry it out 
are neglecting their duty to their consumers and their undertaking, 
and cannot expect anything but a gradual decline in their lighting 
load. Although I have said that the question of price does not affect 
the better class of consumer in the choice of illuminant, there is no 
doubt that the practice with some gas undertakings of giving all their 
reductions in price to the large consumer, and neglecting the smaller 
one, has led in many cases to much discontent and to the substitution 
of electricity for gas. 

DIFFERENTIAL PRICE FOR Gas. 

While gencrally agreeing with differential prices for gas accordjng 
to consumption, I fear that some undertakings are going too far in 
this direction. I know of towns where the difference in price between 
the lowest and the highest charge is 100 per cent. Prices to large 
consumers have gradually been lowered, while the moderate and 
small consumers have not had a reduction for years, with the result, 
as already stated, that they adopt electricity for lightingt a the first 
Opportunity. Generally speaking, 100 gas consumers of 20,000 
cubic ft. per annum are a better asset to an undertaking than one of 
2,000,000 cubic ft. per annum ; and although the small consumers 
cannot expect to have their gas at precisely the same price as the 
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larger consumer, care should be taken that there is not such an 
extreme disparity as to cause dissatisfaction. In the former case 
there is every prospect, when offering inducements in the shape of a 
reasonable price for gas, with a free cooker and low rentals for gas 
fires, including free maintenance, of doubling his consumption ; 
whereas the large consumer is beguiled into electricity by the temzt- 
ing offers of a specially low figure if he will take current for both 
lighting and power. There is thus often a risk, in dealing too 
liberally with large gas consumers, of * pursuing the shadow and 
losing the substance." [n Manchester we have kept the difference 
in price as close as possible, believing this to be the soundest policy. 
Consumers of gas within the city by automatic meter only pay 
22-72 per cent. more than ordinary consumers using the largest 
quantity. Statistics go to prove that the moderate and small con. 
sumers—those consuming 50.000 cubic ft. and under per annum— 
are still an important asset to the Manchester gas undertaking. 
because of the prospect of largely increasing their consumption of gas 
for heating and cooking. It will be seen that 168,144 of such con- 
sumers are responsible for the consumption of 42-50 per cent. of the 
gas sold, the remaining 17,151 for 50-98 per cent., and public lamps 
6-52 per cent. 
THE RELATION BETWEEN MUNICIPAL Gas AND ELECTRICITY 
UNDERTAKINGS. 


The consideration of the question of competition between gas and 
electricity turns my thoughts to another important phase of the 
subject. Twelve months ago my friend Mr. C. H. Wordingham, 
formerly electrical engineer to the Manchester Corporation, con- 
tributed an article to the * Journal of Gas Lighting " on the question 
of the fusion of gas and electricity undertakings. This article, the 
most important pronouncement on the questioa which has hitherto 
been made, very much interested me, because it gave expression to 
similar thoughts on the same subject, which had passed through my 
mind, as to the necessity of some co-operation between gas and 
electricity undertakings under municipal control as being in the best 
interests of economical and efficient public service. I say nothing 
on the broader question of an alliance between gas and electricity 
undertakings which are not under the same control, because it is 
fraught with difficultics that are well nigh insurmountable; and: 
such undertakings will, I am afraid, have to plough their respective 
furrows as best they can. It is, of course, the business and policy of 
a gas company to say, and endeavour to prove, that there is nothing 
to equal gas for every purpose for which it can be utilised ; and the 
same applies to an clectricity company. But this does not apply in 
the case of a municipality owning both undertakings. They stand on 
a different plane entirely, and should be administered accordingly. 
There can be no doubt left in the minds of anyone who takes a broad 
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cutlook of the question that the existing methods of the entirely 
separate administration and management of municipal gas and 
electricity undertakings, with their conflicting interests, are neither 
conducive to economy nor satisfactory to the consumers, and that 
reforms could be easily introduced which would remove existing 
anomalies and tend to the advantage of both departments in many 
directions, particularly in the lowering of the selling price of their 
products. 

Here are two commodities applicable to precisely the same uses, 
both of which are indispensable to the comfort and well-being of the 
community among whom they are distributed. "The general public 
is totally indifferent as to which undertaking is supreme—all they 
require is that they shall receive sound and impartial advice as to 
which is best suited to their particular requirements. And no one 
can deny that there are numerous instances where this help is 
essential. The position to-day is that such advice is not available, 
Eecause the business of both undertakings is conducted as though 
they had not the remotest connection with each other, when they are 
fact two departments of the same firm in the shape of the corporation, 
the borough council, or urban authority, as the case may be. The 
result is that they are left to their own devices to push business as best 
they can, irrespective of the injury they may infliet on each other, 
which oftener than not tends to recoil on their own individual under- 
taking. In common fairness to gas undertakings, I must say that 
they work to a fixed rate of charges, whereas in the case of many 
cleetrical undertakings the price for current is sometimes cut down 
to an unjustifiable figure to secure business. The position is so 
absurd that it will not brook a moment's reflection, and would spell 
bankruptcy in any other business conducting it on such lines and 
without the assistance of the rates. The obvious remedy for all this 
is that the general administration and policy of the two departments 
should be merged into one, to be called the light, heat and power 
department, under the supreme control of one committee, which 
would, if it were composed of broad-minded and common-sense men, 
conduct the business in the interests of the consumers, irrespective 
of the ascendency of the one commodity over the other. The 
anomaly of one department being able to canvass for business against 
the other would be removed. Prices of gas and electricity would be 
fixed on a proper basis. Rate contributions, if any, would be fairly 
divided on the basis of the eapital debt. Finances would be more 
stringently controlled, and closer supervision exercised over expen- 
diture, ard the application of the proper sums to provide for renewal 
and rapid obsolescence of plant secured. In large undertakings it 
would probably be found necessary to have sub-committees for each 
department, and two distinct technical staffs ; but so far as the purely 
commercial, secretarial and accountancy sections are concerned, this 
should be undertaken by onc common staff, as the work is similar 
whether you are selling gas, electricity or candles. The new depart- 
ment should be housed in the same building, with separate show- 
rooms under proper technical control, equipped with apparatus 
demonstrating the various uses to which gas and electricity can be 
appliec. If gas is found, after careful and impartial investigation, 
to be best suitable for a particular use and electricity for another, 
business in these different directions should be cultivated. There 
are plenty of outlets for both commodities ; the only thing necessary 
being that they should be directed in the proper grooves. It is a 
matter of no consequence to a public authority if the bulk of the gas 
produced is used in one particular direction and the bulk of elec- 
tricity generated in another, so long as both are making progress and 
paying their way ; because as time goes on both gas and electricity 
will gradually settle down into the respective spheres for which they 
are so well adapted, and no amount of special pleading for the one or 
the other as the best for all purposes to which they can both be 
applied will stave that time off indetinitely. 

Some of the most eminent electrical engineers recognise that the 
electrical generating medium of the future will be the internal com- 
bustion engine; and gas engineers are increasingly utilising elec- 
tricity for motive power in gas works. With such a fusion of 
municipal gas and electricity control as suggested there could be an 
interchange of power at cost price, which would be mutually advan- 
tageous. Negotiations have been in progress for some time between 
the gas and electricity departments of the Manchester Corporation 
as to a supply of gas for generating electricity. The difficulty in the 
way so far has been that the gas department has not been able to fix 
a sufficiently low price for gas engines which would compare favour- 
ably with the excellent efficiency of the steam turbine; but I am 
not without hope that this price will be arrived at, and the bulk of 
electricity in Manchester eventually generated with internal com- 
bustion engines using town s gas. The argument might be adduced 
that a union of gas and electricity would stifle competition. ] 
venture to say the contrary would be the case, as this closer connec- 
tion would tend to fester keen rivalry between the two technical 
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departments to produce both gas and electricity at the least possible 
cost, and place themselves in the most favourable position for 
securing business. Such a combination of gas and electricity under 
municipal control as I have briefly outlined would, I am convinced, 
result in the saving of large sums of money, guard against rash and 
unfair competition, make for better efficiency, give greater satisfac- 
tion to the public. and enable the governing bodies of such large 
cities as Manchester to properly tackle and solve the smoke problem. 


VOLTAGE REGULATION IN GENERATING STATIONS. 
[COMMUNICATED. ] 

It will hardly be denied by anyone who has had practical ex- 
perience in the operation of central-station plants that large room 
for improvement exists in the means generally available for the 
control of the voltage of the generators. In such stations improve- 
ments, however, have been made, and it is hoped that before long 
the use of automatic regulators will eliminate the difficulties which 
have often been experienced in relation to voltage of supply. Itis 
not intended to deal here with the whole problem of voltage regula- 
tion, as this has been very adequately dealt with recently in THE 
ELECTRICIAN,* but it would appear advisable to draw attention to the 
fact that in certain special cases care has to ke observed with regard 
to the means adopted for regulating voltage. 

Reference to the above-mentioned article by Mr. Morrison will 
indicate the construction of the various types of regulators on the 
market. It may be pointed out that in some cases the regulation is 
tied to the effect of the existing rheostat. Cases arise where, in 
considering the application of automatic regulation, account has 
to be taken of the existing plant as well as of new plant, and it is 
sometimes found that automatic regulation with some of the systems 
cannot be applied to the old as well as the new machines. This gives 
rise in certain instances to the necessity of regulating one plant only, 
the other generators operating in parallel being allowed, so to speak, 
to trail after the regulated alternator. The result of this is that the 
regulated alternator takes all the fluctuations of the load, the re- 
mainder of the plant taking steady loads. In some cases the fluo- 
tuations may quite easily be too severe for one plant, and in any case 
it is an acknowledged fact that regulation is better when the load 
variation is shared among several sets. 

A method which has been adopted, we believe, at Glasgow, in order 
to obtain simultancous regulation of all the generators in circuit at 
any time, is to excite all the alternator fields from a large motor- 
driven exciter. On this exciter a regulator is installed. Here we 
have the undoubted advantage that the load variations, inste11 of 
being concentrated on one unit, are spread over the waole station, 
or that part of it which is running on the load at any time. Regula- 
tion, therefore, is bound to be better than by any " trailing ^ metho. 
The system may, however, possibly be obje^tel to by some critics 
on the ground that the whole supply is depeading on the ability of 
the one motor-driven exciter to stand up to its work, and from this 
point of view it may be urged that a unit system in which exciters 
are installed on each plant gives a better ele:neat of safety than the 
one above mentioned. 

In a Loadon power house where a similar p-oble.m has been pre- 
sented the method adopted is to use a Taylor-Scotson regulator in 
a special manner. In this station there is variety as regards the 
generating plant, the units being of various sizes and types, and 
one unit has no exciter. Tne whole number of units, however, are 
coupled in as required, and operated in conjunction with the regu- 
lator, and this one regulator handle: the alternator field of the se! 
which has no exciter as well as the shunt of the exciters of the other 
plants. 

While dealing with the Taylor-Scotson regulator it may be in- 
teresting to refer to one or two other cases in which special problems 
have been met with, and, it is believed, satisfactorily overcome by the 
use of this system. Simultaneous regulation was attempted in à 
colliery installation where there were four turbine-driven alter- 
nators. The problem presented in this case was that the excitation 
of two of the alternators is at 65 volts, while that of the other two 
is 110 volts. Simultaneous regulation was necessary because the 
winding plant took more load than one generator alone could supply. 
and the apparatus was, therefore, called upon successfully to simul- 
taneously regulate all or any of these generators. This is a type of a 
good many cases in generating plants where simultaneous regulation 
Is necessary, as, for example, in the growing industry of ele:tro- 
metallurgy. The heavy instantaneous loads caused by electric 
furnaces require very good voltage regulation indeed to deal with 
them, and where two or more generators are in parallel the case 13 
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Another problem which was submitted was that of two collieries, 
3 miles apart, cach having generating plant which was rather too 
small for full load. The two stations were, therefore, coupled 
together, and the diversity of the load proved sufficient to enable it 
to be handled easily by the combined station. "Trouble, however, 
arose in the matter of control, as in practice each switchboard 
attendant would endeavour to limit the output of the plant under 
his control bv altering the voltage, and the result of this was that 
each attendant was, in effect, chasing each other's variations, so that 
the voltage was very unsteady. It will be easily seen that to put an 
automatic regulator in onc station only would not improve matters, 
and, moreover, it was impossible to put a regulator on each plant, 
because automatic regulators are so quick in their action that either 
plant would snatch the load, and thus there would be a heavy 
surging of the load set up. The scheme of regulation, however, 
mentioned above possesses large limits of safetv, and it was quite 
feasible and free from danger of a stoppage to simultaneously 
regulate all the plants of both stations by means of a small inte:- 
coupling wire. If this wire failed or broke, the station would simply 
ke left on hand regulation until the repair was effected, this being a 
matter which would not in any serious manner affect the supply. 

Arother special case which has been handled on this system is 
the suecessful regulation of rotary converters. In the case of 
stations changing from direct current to alternating-current supply, 
which is the case in so many areas at the present time, the system 
possesses some valuable properties. To begin with, one alternator 
is installed with an inverted rotary or motor generator for light loads. 
Future plants may be of quite ditferent types and sizes to the original, 
but the original regulator will suit them. In a few vears, of course, 
the size of the small booster may have to be increased, but this 
involves only a comparatively trifling expenditure. For public 
supply work, even if simultaneous regulation is not adopted. the 
regulator should be of such a type that any plant may be connected 
toit. If not the supply will only be steady at some time of the day. 
and it is possibly even better to get a constantly unsteady supply 
than to educate the consumer up to an appreciation of the value of 
steady voltage at one portion of his demand and then leave him 
with an unsteady voltage during the remaining hours of the day. 

The latest application of the Taylor-Scotson regulator, and one 
which it may be confidently expected in view of the increase of 
cooking and heating. is in connection with remote booster control. 
In one area of supply a particular district requiring about 100 
amperes was suffering badly. It was not at the time financially 
possible to put in a new feeder of sufficient size to deal with even a 
small out of balance, and a rather ingenious method was employed to 
overcome the difficulty. An underground tank was fixed containing 
two shunt-wound boosters, one on each side of the three-wire system. 
and this tank was ventilated into a feeder pillar. The pillar con- 
tained two Taylor-Scotson regulators, and the necessary switches 
for cutting out the boosters in case they should fail. The cost of 
this arrangement was small compared with the long feeder, and the 
results obtained were very satisfactory. When the district develops 
suficiently to require a sub-station the small booster arrangement 
can be moved and used to develop another district and stop com- 
plaints, so that the arrangement is of permanent value. The 
regulators are also being used as a current regulator in some cases. 
For example, at the Admiralty Dockyard, Gibraltar. a battery and 
floating booster are controlled by Taylor-Scotson gear to keep a 
constant load on the generating plant. 


EFFECT ON THE PROPAGATION OF ELECTRIC WAVES 
OF THE TOTAL ECLIPSE OF THE SUN, AUGUST 
21, 1914. 


. The British Association Committee for radio-telegraphic 
Investigation has issued a statement dealing with the special 
Investigation which it is proposed to undertake on the effect 
on the propagation of electric waves of the total eclipse of the 
sun, which will take place on August 21st next. We reproduce 
this statement below. 


The forthcoming total eclipse of the sun affords an exceptional and 
m portant opportunity of adding to existing knowledge of the propagation 
of electric waves through air in sunlight and in darkness, and across the 
boundaries of illuminated and unilluminated regions. The eclipse 
will be total along a strip extending from Greenland across Norway, 
= eden, Russia and Persia to the mouths of the Indus. In Russia the 
duration of totality will be a little more than two minutes. 

ere are two mein points calling for investigation during the eclipse. 
In the first place, the propagation of signal-bearing waves through air 
in the umbra and penumbra will probably obey laws different as regards 
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absorption and refraction from those obeyed in illuminated air. In 
the second place, the sirength, frequency and character of natural 
electric waves, and of atmospheric discharges, may vary. The varia- 
tions may occur either because the propagetion of natural waves from 
distant sources is facilitated or impeded by the eclipse, or. possibly, 
because the production of natural electric waves or atmospheric dis- 
charges is for some unknown reason affected by the eclipse. These 
points have previously been investigated to only a slight extent. The 
observers of signals during the solar eclipse of 17th April, 1912, nearly 
all agreed that the strength of the signals was greater during the eclipse 
than an hour before or after. There was only one special observation of 
strays during the same eclipse, when very pronounced and. remarkable 
variations were recorded during the passage of the shadow-cone across 
Europe. 

To investigate the propagation of signals across the umbra it will be 
necessary to arrange for wireless telegraph stations on either side of the 
central line of the eclipse to transmit signals at intervals while the umbra 
passes between them. This transit of the umbra occupies about two 
minutes. It is thus very desirable that the Scandinavian and Russian 
stations should transmit frequently throughout several minutes before, 
during, and after totaliiv. But stations other than those favoured by 
their proximity to the central line should endeavour to keep a complete 
record of the variations of signals during the eclipse. Stations in Europe 
west of the central line and stations in the Mediterranean and in Asia 
Minor may find noticeable changes in the sirength of signals, particularly 
long distance signals, be. ween the hours of 10 a.m. and 3 p.m., Greenwich 
time ; and it is probable that the stations of India and East Africa, and 
ships in the Indian Ocean, may feel the effect of the penumbra in the 
afternoon. On the other hand. ships in the Atlantic. and fixed stations 
in Estern Canede and the United States, will probably be affected by 
the penumbra in the early morning. At Montreal] the eclipse (partial) is 
at its greatest phase at 5:52 a.m. standard time. It is possible that the 
eclipse may have some influence even when it is invisible. 

The investigation of strays is of as great interest as that of signals. So 
far s is vct known, the natural electric waves reaching wireless telegraph 
stations in latitudes higher than 50 deg. appear to travel mostly from the 
south. Thus the greatest changes produced in strays by the eclipse will 
probably be experienced at stations in Scandinavia and Russia, to reach 
which the waves must cross the path of the umbra. At the same time 
changes of some kind are to be expected in other districts than these, and 
it is therefore desirable that statistical observations of natural electric 
waves be made all over the world, and especially at places within an earth 
quadrant of Southern Russia. It is also desirable that meteorological 
observations, including those of atmospheric ionisation and potential 
gradient, should be at the disposal of the Committee when considering 
the records of strays and signals. 

The Committee propose to prepare and circulate special forms for the 
collection of statistics of signals and strays. especially within the hemi- 
sphere likely to be affected by the eclipse ; they will endeavour to make 
provision for the transmission of special signals at times to be indicated 
on the forms: and they will offer for the consideration of the authorities 
controlling stations near the central line a simple programme of work. 
The discussion of the observations, and the comparison with meteoro- 
logical data, will be carried out by the Committee ; and digests of the 
statistics, together with the conclusions drawn from the analysis. will be 
published in due course. 

The Committee would be greatly aided in the organisation of this 
investigation if those possessing the necessary facilities and willing to 
make observations during the eclipse would communicate with the 
hon. secretary, Dr. W. H. Eccles, University College, London, W.C., at the 
earliest possible date 
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PROGRESS IN ELECTRICITY AND GAS. 


Elsewhere in the present issue we give an abstract of a 
part of Mr. J. G. NEwBiGGING'S Presidential Address to the 
Manchester District Institution of Gas Engineers. In these 
days electricity and gas come so closely into contact that 
no apology is necessary for this action. 

Mr. NEWBIGGING is engineer of the Manchester Corpon- 
tion gas department, and he, therefore, comes into direct 
competition with the electricity department, which is under 
the direction of Mr. S. L. Pearce. He has, consequently. very 
aptly introduced some figures illustrating the progress of 
these two municipal departments, from which some interest- 
ing facts are apparent. At the same timo, it must be 
remembered that the position in Manchester has been à 
little unusual. Although there has been a large develop- 
ment of the power load, the amount of electrical energy 
used for street lighting has b-en almost insignificant on 
account of the way in which the gas department has been 
favoured bv the Council in this direction. Recently, as our 
readers are well aware, some of the streets have been 
illuminated by electric are lemps in competition with high- 
pressure gas, and the electrical method has now show.: its 
superiority. This sudden awakening, no doubt, accounts 
for the curious result that the electrical energy now used 
for street lighting is 99-6 per cent. greater than four years 
ago, whereas the corresponding increase in gas is 0-99 per 
cent.—v.e., gas lighting has remained practically stationary. 
It is interesting to notice that the most active expansion of 
the gas supply is in the direction of gas cookers and gas fires. 
In the electricity department there has been most expansion 
in the direction of electric power, and it is frankly admitted 
by Mr. Newsicerne that here the electric drive has a decided 
advantage over the gas engine and other sources of power 
on account of the elimination of shafting. It is ab? 
interesting to note that the increase in the number of g 
consumers during the past four vears has been 11,009, 
whereas the total number of electricity consumers in 1913 
was 12,568, so that a year’s increase in the number of gas 
consumers is nearly equal to the whole of the consumers 
connected to the electricity mains. This is sufficient © 
show that electricity supply is only at the beginning of its 
possibilities. In, say, 30 years’ time, we shall look upon our 
electricity undertakings as being merely of a pygmy size, 
and the prices at which electricity will be obtainable will, 
no doubt, be verv much lower than at present, and more In 
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the neighbourhood of Mr. FERRANTI'S prophetic figure. 
But this cannot be done without work, and no effort should, 
therefore, be spared to convince the inhabitants of our large 
towns of the benefits of domestic electricity. 

Nevertheless, Mr. NEwBiGGING admits that even at this 

stage the competition with electricity cannot be neglected. 
For example, he remarks that all the new better-class 
houses having a rental of, say, £30 or more per annum, are 
being equipped with electric light, and he is anxious regard- 
ing the best method of meeting this competition. In order 
to do so he lays down certain rules as to the improvement 
of the gas supply ; but we think his most important point 
is that the lot of the consumer should be made as easy as 
possible by the establishment of a competent staff of highly: 
trained fitters to clean the gas burners free of charge and 
to supply mantle renewals at cost price. He is of opinion 
that this practice should be universal, and that those 
responsible for such work, and who do not carry it out, are 
neglecting their duty to their consumers and to their under- 
taking. We think that electricity undertakings might 
also bear this advice in mind and take it to heart. As 
regards lighting, the suggestion does not seriously apply, as 
the electric lamp is in a far better position than the gas 
mantle; but we feel that the point should be borne in mind 
in regard to electric heating and cooking. In these fields it 
may, perhaps, be said that the electrical appliances, as 
compared with gas appliances, are at present in somewhat 
the same relation as the gas mantle is to the electric lamp ; 
it is, therefore. highly desirable that the way of the con- 
sumer should be made easy. and that the electricity under- 
taking should do evervthing that is possible to ensure that 
consumers! apparatus is in a satisfactory condition, and 
that any replaccments that are necessary are effected with 
the least possible delay. As an encouragement to those 
undertakings which are lagging behind in this respect, we 
might perhaps mention Mr. Newsiccine’s view that, 
generally speaking, 100 consumers of 20,000 cubic ft. per 
annum are a better asset to an undertaking than a single 
consumer of 2,000,000 cubic ft. per annum. The same 
remark applies to electricity consumers, and, indeed, to a 
greater extent, because diversity factor is far more impor- 
tant. From this point of view the domestic heating and 
cooking load is very valuable, and no efforts to obtain it 
should therefore be spared, even though this load can 
only be added in small consignments. 

Mr. NewBrIGGING concludes his address with a reference 
to the possibility of municipal electric and gas departments 
being worked together instead of in competition. No 
doubt there is much to be said in favour of this idea, and 
we do not doubt that in many cases where undertakings are 
small they can be worked together to mutual advantage. 
This has, in fact, been shown by certain examples of private 
enterprise, When it comes to larger undertakings, how- 
ever, there is probably greater difficulty. Even if there is 
no competition between the two departments, there is 
necessarily competition between the two commodities, and 
in most cases for the same consumer. There is also always 


the difficulty that municipal management is mixed up with | 


municipal politics ; some of the Council might wish to 
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advance one department and some the other. Further, 
we do not doubt that if combined management had been 
adopted from the start throughout the country the pro- 
gress of electricity would have suffered, for the simple reason 
that progress is stimulated by competition, and that where 
competition is withdrawn, there the stimulus for manu- 
facturers to attempt new methods also ceases. When we 
come to private enterprise this is probably even more the 
case than in municipal undertakings, and for this reason we 
have little hope of good results from wholesale combination 
or by restricting the field on either side. Where, however, 
gas can benefit from electricity, or electricity can benefit 
from gas, it is obviously foolish not to accept assistance. 
Moreover, it is ridiculous to cut down prices in competition 
to a point where profits vanish, and it is far better to come 
to an understanding in cases where this is possible, as was 
done recently in certain London street lighting contracts. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ErngcTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.) 
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A Laboratory Manual of Alternating Currents. By J. H. 
Morecrort, Assistant Profes:orof Electrical Engineering, Columbia 


University. (London: Longmans, Green & Co.) Pp. VIII. x 247. 
7s. Gd. net | 
Every teacher has his own ideas as to how a course of 
practical instruction should be arranged. and Prof. Morecroft 
eschews the giving of explicit directions for performing experi- 
ments in favour of laving down the general principles on which 
the tests of alternating-current machinery should be based. 
For advanced university students, with whom he probably has 
had to deal, this method is no doubt satisfactory, but it would 
hardly serve the needs of institutions which have to deal with 
large numbers of students with limited time and a limited 
number of demonstrators. On the other hand, the author is 
certainly correct in objecting to instructions which give results 
without the need of thought on the student's part. The 
essential point, however, is that there are two classes of 
experiment, those which are to bring out and clarify the 
students’ knowledge of fundamental principles, and those 
which deal with practical testing. For the former class of 
experiment, of which the first tenexperiments of the book are 
examples, it is generally advisable to reduce the experimental 
difficulties as much as possible, in order that the student's 
mind may be free to keep the reasoning in view; while, in the 
latter class, it is well that he should find his own way of over 
coming the practical difficulties. As regards the testing of 
machines, Prof. Morecroft's book contains much that is of use, 
but we cannot say that he has filled the need which undoubtedly 
exists for a manual which will bring out the principles of 
alternating currents clearly to beginners. It is a pity, too, 
that although he assumes a fairly good mathematical knowledge, 
and, of course, introduces vector diagrams, he abstains from 
the use of vector algebra, which would have simplified his 
work. | 
The first ten experiments are devoted to Wave Forms and 
A.C. Meters, with the effect of harmonics, power and power 
factor, measurements of self and mutual induction and capacity, 
studv of the reactions in an a.c. circuit, circle diagrams and 
resonance. Then come six tests on alternators, which are well 
arranged and instructive, eight on constant P.D., and constant 
current transformers, three on polvphase circuits, and. twelve on 
synchronous and asynchronous motors, rotary converters and 
the mercury rectifier. Some interesting oscillograms and 
ondograph records illustrating special problems are given in an 
appendix. 
The crux of alternating plant testing is always to be found in 
the treatment of alternator and synchronous motor tests, and 
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the author's treatment is as satisfactory as any we have seen. 
It is a pity, however, that, in common with most American 
writers, he refrains from indicating the sources of the various 
methods, such as Behrend, Behn-Eschenberg, Potier, Blondel, 
Fischer-Hinnen, &c., which would have given the student 
a better opportunity of mastering the subject. Whether most 
teachers will recommend Prof. Morecroft's book to their 
students remains to be seen, but many of them will be glad to 
have it for their own reference. The get-up of the volume is 
excellent. C. V. D. 

The Principles of Least Action. By P. E.B. Jovrpaix. (Chicago: 

The Opencourt Publishing Co.) Pp. 83. 1s. 6d. net. 

The eighteenth century 1s probably the most interesting 
period in the history of the development of mechanics. Newton 
had provided a method applicable to any mechanical problem, 
and the efforts of subsequent investigators were largely 
devoted to the discovery of general principles, which would 
vield the solution of a problem, without directly considering 
such details as the forces of constraints ; or which expressed 
the principles of mechanics more compactly than did Newton's 
Laws. One of the earliest of these generalisations was the 
Principle of Least Action, first formulated, somewhat vaguely 
it is true, by Maupertuis in 1744, and subsequently developed, 
mainly by Euler, Lagrange and Hamilton into a general 
principle which forms, as Lord Kelvin said, "a sufficient 
foundation for the whole of dynamical science." 

Mr. Jourdain has given us a most interesting, detailed 
historical account, also a very able criticism of this famous 
principle. His book is a reprint of three articles which he 
contributed to the * Monist " in 1912 and 1913, and, judging 
merely by the number of references to original memoirs, &c., 
most of which have been verified by the author or his assistant, 
must have entailed an enormous amount of labour. 

The history and criticism of the fundamental principles of 
physics and mechanics, and until recently of pure mathematics 
also, have been very much neglected in England ; but there 
are signs of an awakening (for example. the publication of 
Prof. Whittaker’s delightful “‘ History of the Theories of Ether 
and Electricity"), which should be more fully recognised by the 
Universities. We hope that Mr. Jourdain will continue his 
researches in this domain, for all who read his book will agree 
that he possesses to an unusual degree the necessary talent 


for such work. J. L. 

Dynamo aud Motor Attendavts and their Machines. By F. 
BgoADBENT. “th edition. (London: S. Rentell & Co.) Pp. 
viil.+ 160. ls. 6d. net. 


A review of the sixth edition of this little book appeared in 
THE ELECTRICIAN of August 9, 1912. The present edition is 
chiefly a reprint, with a few revisions and additions, of the 
previous issue, and does not call for further comment. 


WORKING EXPERIENCES WITH 1,200-VOLT DIRECT 
CURRENT ELECTRIC TRACTION.* 


BY HERMANN J. MULDER. 


During the last 10 years the voltage on traction systems has been 
raised in many cases from 500 and 600 to the higher limits of 750 and 
800, and in this way an increase in traffic has been successfully 
handled. But for surburban lines even this voltage has been found 
insufficient, and further advances have lately been made to 1,000 and 
1,200 volts. Some of the earlier examples of this kind can only be 
regarded as tentative experiments; the overhead line was indeed 
supplied with the higher pressure, but the motors were always con- 
nected up so that two of them were in series. About four years ago 
the author undertook the task of designing the equipment of a line 
for 1,200 volts direct current. A good deal of trouble was expended 
on the matter, and naturally many mistakes were made ; the matter 
was then rather of the nature of an unsolved problem, and it may be 
of interest to point out some of the things which have gradually been 
discovered as the result of the work. The line in question was about 
19 km. long, and bas two tracks of rails over almost its entire length ; 
there are IO cars carrying two motors, each of 80 H.P., and 12 rather 


* Abstract of an article in the * Elektrotechnische Zeitschrift." 
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smaller ones, carrying two motors, each of 30 H.P. The voltage on 
the overhead wire is kept nearly constant in the region of 1.100 or 
1,150 volts by means of over-compounded dynamos. The motors 
are controlled on the usual series-parallel system; the lighting of 
the cars and of the signal lamps is also done by high-pressure direct 
current. 

One of tho first unpleasant surprises that the projectors had was 
to find that there was on the market no suitable switching gear that 
could be directly used on continuous current at 1,200 volts. Natur- 
ally they had to fall back on alternate-current apparatus. But here 
there were found to be two things which required attention. In the 
first place, the gear was mostly suitable for carrying only very small 
currents, and could not deal with anything between the limits of 200 
and 700 amperes ; and in the second place, it was all of the double 
pole ty pe. whereas for railway work single-pole apparatus is naturally 
used. Another difference, of a physical rather than of a commercial 
nature, lies, of course, in the pecularities of the alternate-current arc 
as compared with those of the direct current arc. It would be of 
interest to know exactly what happens on opening a switch on high 
tension direct current, and to examine the oscillographic records ; 
insofar as can be ascertained, no information on this point has yet 
been published. In any case it is well known that on opening & 
switch on alternate current, the arc is extinguished at the moment 
when the current passes through its zero value; this effect naturally 
cannot be reproduced on direct current, and oil switches are conse- 
quently unsuitable, as is well known, for this class of work. The 
following simple experiment shows what is likely to happen with oil 
switches on direct current. One of these, suitable for carrying 60 
amperes on 1,000 volts alternate current, was used on direct current 
instead of two switches in series. It had fuses built into it, and was 
tried in connection with a negative booster carrying 25 amperes at 
1.200 volts. The high tension motor had a shunt field winding. As 
soon as the circuit was broken an explosion took place, and the burn- 
ing oil was shot up to a height of 12 ft. On short circuit the motor 
continued to run for a short time as a generator, in consequence of ita. 
rotational energy, with the result described above. The first attempt 
to deal with this matter took the form of the use of resistances, which 
limited the short-circuit current to a maximum of 180 amperes. 
This brought the voltage down so quickly that the fuscs had no time 
to heat up. This arrangement entails a certain constant loss, but it 
is small when compared with the total output over the wholeline. But 
later on it was found better to replace fuses by maximum cut-outs. 
Experience has, however, shown that no kind of maximum cut- 
out with knife contacts is any good. Copper “ pearls " are always 
formed in such cases ; this makes the closing of the switch a difficult 
matter, and it is even then very unlikely to opea again with any 
certainty. The American type of maximum cut-out with the main 
contact of what may be called the ` loose " kind is composed of & 
number of laminated springs, a similar auxiliary copper contact, and 
another carbon contact to break the are; this is used in combination 
with horn protectors of brass or aluminium. Cut-outs of this kind 
have worked well for 18 months on 1,200 volts direct current. and no 
kind of repair or renewal has been found necessary. 

A further point which it may be well to emphasise is the fact that, 
generally speaking, there is a great difference to ke noted between 
1.000 and 1.200 volts direct current. Switches. fuses. and controllers 
which work perfectly well on 1,000 or even 1.100 volts have been 
found to be quite useless on 1.200 volts. à very surprising fact, for 
which no very obvious explanation has been suggested. Obviously 
the electrical stresses increase very rapidly with the voltage; and 
without claiming anything in the way of scientific accuracy for such 
a statement, the author would like to suggest that the stresses in- 
crease, not as the square. but as the cube of the voltage. In the 
light of experience. there seems no reason why direct current 
switching gear could not be constructed for 1.500 or even 2,000 volts, 
always assuming that the output is not increased, i.e, that the in- 
crease of voltage is offset by the decrease in current. 

A real trouble lies in the choice of a suitable insulating material, and 
the physical differences between direct and alternate current. must 
not be forgotten. The usual materials are marble, vulcanite, im- 
pregnated wood and porcelain. Impregnated wood, if used in con- 
trollers. and porcelain are the only materials which we have found 
successful. Most insulating materials are to some extent hygro- 
scopic ; even marble will absorb a certain amount of moisture, and 
most insulating materials will be found in a damp atmosphere to be 
covered with a film of moisture. A deposit, due to the dripping of 
rusty water. seems to penetrate through marble, forming streaky 
tracks several inches long. This is very likely to lead to a short cir- 
cuit. These tracks can only be supposed to he formed by some sort 
of electrolytic action, due to differences of potential ; the rust then 
becomes incorporated in the marble, and forms a conducting path 
between the terminals and the screws which support the marl. 
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Even if the marble is supported on porcelain insulators. it only 
remains satisfactory for a limited period. Porcelain is therefore 
the only substance which is suitable for this class of work. For the 
designer this is not likely to be cheerful news; the use of porcelain 
only tends to increase the size of the necessary apparatus, and there 
is even now far too little room in which to store electrical accessories 
on cars, It seems indeed likely that the size of these pieces of auxili- 
ary apparatus, as they may be called. will set detinite limits to the 
possibilities of high-tension direct current traction ; and even sup- 
posing that everything possible in the way of development is done. 
it seems unlikelv that any higher pressure than 3,000 volts will ever 
ke used. Something higher than 1.200 or 1.500 volts will no doubt 
be necessary ; the greatest distance that can te managed with volt- 
ages of this order and with very little traffic is about 30 km.. suppos- 
ing for instance that the line is fed from hoth ends and that there is 
an hourly service of trains. It must ke remembered. too, that with 
an open switch a film of moisture may be a serious source of danger. 
Thus, with a working pressure of 1.200 volts a disconnected terminal 
with open switch may often have a pressure of 250 or 300 volts. 
Marble must therefore on no account be used, and the contact pieces 
ought to be mounted on grooved porcelain insulators, which are 
themselves mounted on an earthed iron plate. Only in this case is a 
disconnected terminal absolutely free from danger. 

Vulcanite. too, has been found to be very unsatisfactory. The very 
minutest. crack is sufficient to produce effects similar to those de- 
scribed with marble. Often. too. such insulators appear to the naked 
eye to be perfectly sound and without any trace of a flaw or a crack. 
For overhead work, the vulcanite has to be fairly hard, and this means 
that it is correspondingly brittle and liable to small cracks. 


The much greater constancy of the high-tension direct-current arc 
is also a nuisance in connection with lamp sockets. The screw 
socket should therefore alone be used, but though they are better 
insulated and of simpler construction than other types, they are 
rather liable to get loose if they are not screwed in tightly. But 
suitable precautions can be taken, otherwise the rubber insulation 
might in an extreme case be set on fire and cause damage to the body 
of the car. Screwed steel and iron piping ought to be used for carry- 
ing the leads, and should te brought as close to the points of connec- 


tions as possible; if this is done, it is found that any slight burning 


of the rubber insulation is confined to the short length that extends 
beyond the steel piping. All these conduits must, of course, be earthed, 
and this has further obvious advantages. Rubber cable of the first 
quality must only be used, and a little extra spent on this item is 
likely to be well repaid. 

In order to discover any defects in the work of construction. it is 
necessary to test the installation with a fairly high pressure, which 
must in any case be more than 3,500 volts. Tke opinion is some- 
times expressed that high testing pressures may do more harm than 
gcod. Possibly this might Ec the case with unreasonably high pres- 
sures ; but a proper test often discovers bad workmanship or inferior 
material. A test with a pressure up to 5,000 volts alternate current 
is, in the author's opinion fit and proper for an installation intended 
to work with 1,200 volts direct current. Several cars and motors 


have been tested at this pressure, always for 15 or 30 minutes, and: 


no damage has resulted in those which havesubsequently stood the 
wear and tear of traffic. In other cases in which the test has only 
been carried out at 3,000 volts alternating current, various defects 
have shown themselves later on, and these defects could probably 
have been discovered in the first instance if a higher testing pressure 
had been applied. Lamp mountings, if properly constructed, should 
always be capable of withstanding a pressure of 5,000 volts to earth. 
Out of 200 lamp sockets that were tested, there were only two cases 
in which there was a flash-over; and in both instances, the mount- 
ings were found to have been put together in a dirty state. In all 
the other cases, there was no sign of any sparking or of any other 
trouble. The motors themselves have worked perfectly ; if properly 
designed and constructed, there seems no reason why pressures up to 
1,500 volts should not be capable of being used. The cars, carrying 
motors, have all of them travelled 50,000 km., and yet no single 
commutator has required to be turned up in the lathe, and no single 
brush has needed renewal. The commutators indeed look absolutely 
unworn. 

It may be as well to note that sand, especially if used in large 
amounts, is an excellent insulator, and may altogether insulate the 
cars from the rails. Under such conditions the whole car and any 
trailer may have a pressure on it of 1,200 volts to earth. It can 
therefore Ee understood that it is an extremely dangerous thing under 
such circumstances to attempt to disconnect a trailer. Some sort 
of protective device is needed to meet such an emergency ; this 
would probably te something of the nature of a minimum cut-out. 
It is satisfactory to be able to state that no fatal accidents have yet 
happened in connection with tke working of the line with which the 


author is connected, though several persons have accidentally 
touched high-pressure parts. In four or five cases contact has at 
the same time been made with earthed metallic conductors ; but the 
worst that has happened has been slight burns on the hands.or feet. 
As a matter of fact, the high pressure has actually been used even in 
urban districts, and no unusual precautions have been taken. The 
principal defects have been traced to the use of vulcanite for insulat- 
ing the overhead conductor. Rust seems to collect on the surface, 
and to form a good creeping surface; this sometimes has had the 
effect of charging the cross-suspeading wires. Another defect has 
been due to the aforementioned cracks in the insulation. It is much 
to be desired that porcelain should take the place of vulcaaite. 


THE DESIGN OF RADIO RECEIVING APPARATUS.. 


An interesting discussion on this subject took place at a. 
meeting held on Tuesday, March 3rd, of the newly-formed 
Wireless Society of London. We give an account of the various. 
speakers' remarks below. 


Mr. E. RrssELL CLARKE, in opening the discussion, said that the subject 
was important from two points of view, in that it had to deal with the 
strength of signals and selectivity, the latter of which, in his opinion, was 
the most important. When a signal was arriving at an aerial an oscil- 
lating difference of potential was set up between theupper portion of the 
aerial and earth, and the subject for discussion dealt with the losses that 
occurred. These losses could be classified as copper losses in the aerials 
and the coils connected therewith. The first thing necessary was to get a 
coil which would have the minimum loss under the cireumstances, and. 
for this it was best to get the required inductance with the least possible: 
length of wire. With a given length of wire it was possible to determine 


the shape of the coil so as to give the maximum inductance. Dealing- 


first with the single laver coil, it had been found, he believed, by Meissner, 
that for a single layer coil the best dimensions were obtained when the 
length of the coil was 0-4 times the diameter. Taking that law, a very 
considerable inductance was obtained with a very small amount of wire, 
and the reason, of course, was that most. of the magnetic Ines managed to 
get through the whole coil. That was the type and design that appeared 
to be the best, but in practice for a really long jigger the diameter became 
so large that it was neccssery to compromise end produce a design in 
which the diameter was of the same order and magnitude as the length of’ 
the coil. Lap winding was another way of cconomising wire. One way 
to reduce ohmic loss in an inductance was to increase the size of the wire, 
but by using a big wire the eddy-current loss was run up et a considerable 
rate. and with short wave-lengths the ccdy-current loss entirely over- 
balanced the ordinary ohmic loss. Thet difficulty was got over to a large 
extent by Dolezalek, who suggested that. the conductor should be divided 
into a number of insulated wires, which should be weaved so that none 
of them remained in the centre of the wire longer than the other, the 
result being to enormously diminish the eddy-current loss. There was 
something rather curious about the law which dealt with eddy-current 
loss in conductors. Although theoretically the eddy-current loss in 
81/40 was exactly identical to that in 1/40. he was quite sure from experi- 
ments he had made that this was not the case and that the eddy-current 
loss was slightly higher in the second case. and depended entirely on 
frequency. In the * Wireless World " he had noticed an answer to a 
correspondent that if he wanted to get Clifden he had better use a thinner 
wire. In that regard, he would sav the winding of a coil for a long wave 
offered the very chance for using a big wire, because at that frequency it 


would give enormously diminished ohmic resistance,and would not greatly : 


increase the eddy-current loss. He gave a table of actual results, which 
showed that by taking a standard wire and building up a fairly big con- 
ductor with it a resistance would be obtained which was so low that the 


incoming signal would persist in the aerial and equally well persist in any - 


secondary circuit coupled with it. and consequently the energy in the 


receiving circuit would be built up through resonance to an extent which . 


would enable one to couple far more loosely than would otherwise be the 
case. Moreover, the looser the coupling the tiner and finer the resonance, | 
and thusdiscrimination with only 2 or 3 percent. difference in wave-length. 
was possible. Therefore, not only did one get an increased energy and 
loudness of signals by using an undamped circuit, but one also got a very 


largely increased sharpness of tuning and selectivity. He also gave a. 


table which demonstrated the enormous advantage of using sub.divided 


wire. Regarding receiving apparatus, he thought it was essential from . 


several points of view to separate the receiving gear into two parts, 


having one short wave receiving gear and one long wave receiving gear.. 


The most important reason for that was that if one had a long wave 


receiving gear, and only used a short. length of the primary and a short . 


length of the secondary for the short waves, there was the great liability of 
the other part resonating to other waves coming down the acrial that 


one did not want to hear. lt was extremely important in connecting up . 


& short-wave transmitter to get the primary as neer carth as possible, 
because it was clear that the current was a minimum at the top of the 
acrial and a maximum near the earth. A mistake he had often seen made 
in the design of recciving transformers wes that the primary was much. 


es 
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too near the secondary, and in designing jiggers primary to secondary 
capacity should certainly be avoided. In conclusion, he would say that 
if people would take the trouble to make their own sets, instead of buying 
them, and use decent wire, very much less would be heard about jamming 
and about the difficulty of tuning out other people. 

Mr. W. DUDDELL, referring to th» question of the relative advantages 
of long and short coils, said thzt a good deal depended upon what one 
was going to do with the wire. One form of loss Mr. Clarke had not 
thought worth considering, and which was especially marked with the 
larger currents, was the dielectric loss between the wires. Some thought 
that was a negligible quantity, but there was quite an appreciable loss 
there; in fact, it was possible to measure the loss in an ordinary piece of 
flexibl cord, which was measurable even at about 1,000 frequency, end 
that loss became larger in the larger currents unless one put air between 
the windings. For that reason he, personally, wound the coils spaced 
with about 4 mm. of air between the successive turns. He was perfectly 
in agreement with Mr. Clarke that losses should be kept down as much as 
possibl^, and he was inclined to think that in the larger jiggers it was wise 
to use no wire in the centre of them at all. Mr. Clarke had not given them 
any figures as to how low h^ had been able to measure the losses in his coils. 

Mr. L. F. Foaarty said that from some experiments he had made it would 
appear that, particularly in receiving circuits, there were advantagesor 
-disad vantages, as the case might be, in th> proportion of inductance and 
capacity which was used for tuning any circuit to a given wave-length. 
It would seem thet as the damping factor for such an oscillating circuit 
was represented by the quotients of the high-frequency resistance into 
twice the high-frequency self-induction, some advantage would be gained 
by using as much inductance and es little capacity as possible. He would 
be glad if Mr. Clarke, or someone else, could give him a little information 
-on that point. Mr. Clarke had said that sharp tuning could be effected by 
keeping down the ohmic resistance of the coils. Personally, he found 
that, although a very low-resistance coil might be used for the purpose of 
tuning, unless the sending station was emitting practically undamped 
waves sharp tuning was not possible. 

Mr. WiLsoN NoBLE asked Mr. Clarke whether in the table of resistances 
he had given for various cables ohmic resistance or high-frequency resis- 
tance was meant, and if the latter, was there not a point in reducing the 
diameter of the wires at which high frequency and ohmic resistance were 
the same? It was somewhere, he believed, about 38. If that really was 
the case, what advantage was there in going down to so small a wire as 46? 

Mr. H. Rivers Moore said that if the waves emitted from the sending 
station were highly damped it was not worth while going to a great deal of 
Aie in having the receiving apparatus free from resistances of various 
kinds. 

Mr. D. BRovairToN suggested that by making both the primary and 
secondary with enough turns to get sufficient coupling and nothing more, 
the extra inductance could be used to tune in the longer wave-lengths as 
required. It was a common thing to use an extra inductance on the 
primary, but he had never seen it used on the secondary. Why, he did 
not know, but he had used it, and found it very successful. Another 
method, although not so good because it could not be cut off entirely, 
was to divide the coils into two or three sections by means of plugs, so 
that by taking a plug out the dead wire at the end of the coil could be cut 
off. By this means, however, the capacity effect would still go on. 

Mr. E. TiNGE said that he was very foggy on the question of sharpness 
of tuning by loose coupling. He had been very disappointed that at the 
Aast meeting of the society it had not been possible to tune out the 
Admiralty when Paris was sending. As an amateur, living not so far 
;a&way, he had found it quite possible to tune the Admiralty out when 
Paris was sending, simplv by loosening the coupling. 

Mr. A. A. CAMPBELL-SWINTON (the president) said he thought that 
the last speaker did not quite realise that one had not merely to receive 
the signals, but receive them at their maximum. It would, undoubtedly, 
have been possible to tune out the Admiralty and still hear Paris with the 
. ordinary receivers, but it must be remembered that on the occasion of the 
last meeting they were not only making the signals from Paris audible, 
but also visible to the whole audience, and therefore everything had to be 
at its maximum. 

Mr. E. RUSSELL CLARKE, in replying to the discussion, first dealt with 
Mr. Fogarty's remark that if practically undam ped waves were coming in 
it was no good having good receiving gear. He was in agreement with him 
to the extent that if one had a single shock excitation it could not be 
tuned out. It was bound to come down the aerial, but the fact of the 
matter was that its effect was not so great as it would be if the waves 
were damped. What reallv happened was that the receiving gear was 
not amplified, whereas the stations sending out these waves were ampli- 
fied. There still seemed to be a suspicion abroad that the ordinary wire- 
less station of to-day was sending out very badly damped waves. He 
did not think that was so at all, now that they had got rotary gaps in all 
the Marconi stations and quenched gaps in all the Telefunken stations. 
With regard to Mr. Wilson Noble’s remarks, he did not believe that there 
was any relationship which would lead one to use a wire whose ohmic 
loss was equal to its eddy-current loss. What should be done in choosing 
a wire was to get the sum of the two as low as possible with the frequency 
at disposal. Mr. Broughton was quite right ; he had several times split 
his secondary into two, and found it a very good thing to do. It was 
perfectly true that it did remove the great danger of the capacity between 
the primary and the secondary. which acted as a shortening condenser to 
the whole thing. He did not think, however, that pluging the coils 
out made much difference. If one was frequently talking to a particular 

.station the ideal thing to do was to have a particular receiver for that 
. station on hand ready to plug in. 


ARMOURED SWITCHGEAR FOR WOLVERHAMPTON. 


One of the latest tendencies in power-station design is the installa- 
tion of armoured switchgear for controlling the generating plant. 
This has many advantages, the principal of these being the safety 
afforded by the complete enclosure and immersion of all conductors 
and the economy effected in buildings and floor space. 

The accompanying photograph shows a typical installation of 
this class of equipment. It was supplied to the specification of Mr. 
S. T. Allen, chief engineer and general manager to thc Wolver. 
hampton Corporation, by Messrs. A. Reyrolle & Co. In this instance 
the switchgear is situated behind a wall, upon which is mounted the 
necessary control gear, instruments, &c. The switches are pro- 
vided with a mechanical remote control—i.e., the gear proper is 
operated through the wall by means of a hand wheel. The gear at 
present includes panels for controlling three 1,500-3,000 kw. 6,600- 
volt turbo-alternators, two motor-generators, one La Cour con. 
verter and two group feeders. Two additional panels, which are 
now being added, will control a 5,000 kw. alternator and a motor- 
generator respectively. 

. Duplicate 'bus bars are provided, and these are interconnected by a 
1,200 ampere non-automatic oil-break switch. Any switch may be 
readily connected with either bus bar by inserting plug contacts of 
the self-aligning circular-pin type into their respective sockets on the 
switch. In general, carriage-type switches are employed with a 
suitable interlock, which, upon the withdrawal of a switch, ensures 
that the circuit is broken under oil, and not on the main or isolating 


VIEW OF REYROLLE BOARD IN THE WOLVERHAMPTON ELECTRICITY 
WORKS, 


contacts, This, it is claimed, eliminates the possibility of exteznal 
arcing. The handle gear closing mechanism is mounted on the 
switch top plate casting, and is coupled to the hand wheel on the 
front of the wall by means of a spindle through cut gearing. “ Free 
handle " is obtained in all positions, and the switches may also be 
operated when racked out for inspection purposes. 

In order successfully to deal with the abnormal conditions obtain- 
ing on short-circuits, very heavy oil tanks are provided and relief 
valves fitted to the top plates or covers, the latter being of cast steel 
well ribbed. For the tanks, } in. boiler plate steel is employed with 
welded joints, the supporting bolts being closely spaced and of ample 
section; the tanks are lined with wood with partitions between 
phases. Protection is thus afforded against the ill effect of any 
internal pressure in the tanks, while a very rapid break at the con- 
tacts, under a large head of oil, as far as possible eliminates sustaine 
arcing. The ’bus bars are supported by porcelain insulators 1n 
suitably shaped cast-iron enclosures, the latter being filled with 
high quality insulating compound after assembly. The cables enter 
trifurcating boxes below the gear, the boxes being bolted to a 
chamber which contains the necessary current transformers and 
sockets for the potential transformer high-tension fuses. The latter 
transformer is mounted in a case supported in front of the opening? 
through which the fuses pass, and these are inserted with an insulate 
handle. The fuse when in position is well protected mechanically 
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by a stout porvelain insulator which completely encloses it, and at the 
same time avoids any exposed connections. All apparatus is built 
to jig in order to secure complete interchangeability, which is, we 
understand, assured in every respect. 

The “control wall," which is covered with white tiles, supports all 
the instruments and apparatus necessiry for efficient working. The 
alternators are excited from commoa 'bus bars to meet the special 
requirements of the station, these bars being mounted on the front 
of the wall near the ceiling, with the double-pole fie'd switches 
immediately below. These switches are operated through links by 
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rent transmitted, and this réply sééms to have escaped the. 
sagacity of my critic. But the Paper of Mr. Wagner cannot 
be cited against me, even with the dialectic used by Prof. 


Howe, as 1 confined myself to lines in which the transient 


| phenomena are not yet perceptible, and, therefore, have no 


hardies beside the main switch handles, the former Leing inter- | 


locked with the latter, rendering it impossible to opea a field switch 
with tlie main awitch closed or to close a main switeh without. first 
closing the field switch. Above the main switeh handle is a box 
with oe e windows indicating whether „the main 
switch is *‘ off ^" "on," or whether it is connected to * ‘top or 
" bottom " 'bus en The lamps are controlled by suitable switches 
on the handle gear ard the ‘bus bar label indicator. In the centre 
chamber of the box are housed the voltmeter and synchronising 
plug sockets. A large swing frame hinged to the wall at the extreme 
end of the board carries the various voltmeters and synchroscopes. 
The space below the main switch handle is occupied by a hinged 
frame upon which the relays (overload and reverse current),.time 
limit and potential fuse boxes are mounted, thus rendering these 
items very accessible for inspection, testing, &c. All wiring to the 
instruments and other fittings on the wall is run through 1} in. brass 
tubing with inspection joints, thus completing the system of armour- 
ing, at the same time all wires are easily reached and for distinction 
are coveret in different colours. 
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«^ -. -' CORRESPONDENCE. 
THE USE OF HIGH-FREQUENCY IN TELEGRAPHY, 
TELE] HONY AND POWER TRANSMISSION, 


TO THE EDITOR OF THE ELECTRICIAN. 


‘Sir: There appears every year a number of Papefs discus- 
sing the subject of long-distance telephony, and yet not one of 
the authors of these Papers points out explicitly . that. the 
phenomena dealt with in those Papers relate to the so-called 
stationary state, i.e., to the permanent state which is not dis- 
turbed by transient phenomena. In treating of. à subject 
appertaining to the stationary state, as can be observed from 
the formule used in my Paper, I did not feel the necessity of 
mentioning this explicitly. Touching the case of trans-Atlantic 
telephony, [ observed only that, if this problem is to be solved, 
the methods of multiple telephony and telegraphy must also 
be considered. J protest against the action of the critic who 
imputes (THE ELECTRICIAN of Feb. 13) that I intentionallv did 
Bot observe the case of cable absorption, for this phenomenon 
relates to the case of transient phenomena, which phenomena 
are, a limine, excluded from my Paper. 

Prof. G. W. O. Howe cites also a Paper of Mr. K. W. Wagner 
("E.T.Z," Feb. 10 and 24, 1910). - E beg to remark that this 
Paper. does not criticise me with such asperity as Prof. Howe 
thinks. Mr. Wagner discusses in the Paper quoted the 
theory of the propagation of an electric current in the non- 
stationary state. The considerations of Mr. Wagner are based 
on a remarkable Paper of the late H. Poincaré (7 Sur la propa- 
gation du courant, en période variable sur une ligne munie de 
récepteur" “ L'Eclair. Electr.," Vol. XL.,1904. pp. 121.161. 201, 
241) in which Poincaré demonstrates, among other formule, 
one which was published earlier by Heaviside in the second 
volume of his © Electromagnetic Theory,” using the methods 
of so-called * generalised differentiation." Bv the aid of 
this formula Mr. Wagner showed that a great number of elec- 
triclans—and among those also myself —omitted to consider 
the non-stationary phenomena occurring in the case of the pro- 
pagation of an electric current along a very long line. Accept- 
ing these considerations, I remar ked, in a reply (“ E.T.Z.," 1910, 
No. 4T) based also on the above-cited Paper of H. Poincaré, 
that the high frequency of the current and the leakage of the 
line have a certain beneficial influence on the alternating cur- 
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bad influence on the alternating current propagated along 
the line. This can also be seen from the fact that I cited the 
experimental results obtained by Major Squier, which entirely 
corroborate mv investigations. 

At the end of my Paper I observed that some problems of 
power transmission ean be more easily solved bv the use of: 
high-frequency current. Here T may remark that Prof. Howe's 


— 


criticism referring to this question is no more than a facetious 


displav of dialectic.. ] mentioned the case of the condenser. 
shunted by the primary of a transformer, or shunted by an- 
induction coil, and, among others, I stated in my Paper—and. 
this is objected to by Prof. Howe—that with a given capacity of. 
the condenser the current charging the line can he diminished . 
toaminimum. But this statement is not mine; it is the state- 


in discussing the above case in his ' ‘Calculus for Engineers," 
savs that by this means, i.e., by a suitable condenser shuntcd 
by the primary of a transformer, the current charging the line. 
can be diminished, without diminishing the watts of charge, to 
a minimum, but observes that with the frequencies now in use 
for power transmission this cannot be effected, as the capacity 
fore, be very costly. The capacity of the condenser in thé 
desired effect to be obtained in the easiest way. | 

It is well-known that by transforming the alternating cur~ 
rent the conductor may be chosen as small as possible. In 
the case of high-frequency alternating currents I considered 


at the end of the line, and I said that when in this case the 
resistance of the transformer coils, especially that of the secon- 


the current in the primary decreases to zero, and it acts as a 
conductor of infinitely great resistance. 
to Prof. Howe an absurdity... Now, Prof. Howe likes to appeal 
in his discussion to authorities; let me also cite the authoritv 
of Dr. Alexander Russell, who, in the second volume of his 
" Alternating Currents," p. 236, treating of the above case of 
the resonance transformer, states the following: ‘ When 
the resistance of the secondary is zero, the primary current is 
zero, although the secondary current is now a maximum. The 
primary circuit, therefore, acts like a non-conductor when 
resonance takes place in the secondary.” I employed the 
same expression, as my Intention was to show that in certain 
cases the resonance transformer allows us further to diminish 
the current charge of the line, after the charge has been already 
diminished by transformation. 
theorem that any conductor “also” acts like a guide for the 
electromagnetic. energy can be found in all elementary 
treatises. 
Experimental researches relating to the case of a resonance 
transformer, whose secondary acts like a conductor of zerò 
resistance—with regard to the alternating current. flowing 


periments will likewise be verified just as was the case with 
mv former researches on multiple telephony which were veri- 
fied hy Major Squier. 
i The only point in Prof. Howe's eritieism which I can accept 
is the statement that in my above-mentioned work a mistake 
has crept into formula 19, in copying, to which I shall revert 
in my work on the application of resonance transfor mers, to 
be published shortly. 

' ] feel bound once more to protest. against. Prof. Howe's 
method of criticism, which consists in extracting a few sen- 
tences from the text and handling them superficially without 
emploving any scientific argument whatever. Having been 
away from home on a long journey I am able only now to enter 
my protest against Prof. Howe's criticism.—I am, &c., 
Budapest, March 5, A. MAIOR, 
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ment of very many electricians, and, among others, Prof. Perry, 


of the condenser needed would be very great, and would, there- 


case of high-frequeney current is small—but enough for the: 


, 


also the employment of a resonance transformer connected : 


dary, is very low, so that it can be considered as equal to zero, 


This statement seems’ 


The demonstration of the’ 


through it—will be published later, and I| hope that these ex-- 
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THE GROWTH OF IDEAS IN PRINTING TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


. SIR: At. the meeting of the Post Office Institution of Elec- 
trical Engineers last night Mr. Hume Bell mentioned that the 
Western Electric Co. are arranging the Western Union multi- 
plex printing telegraph (the Murray multiplex in American 
form) so as to secure synchronism by effects generated locallv 
from the siguals themselves, and not requiring special correct- 
ing signals. This is an interesting illustration of the surpris- 
ingly slow growth of telegraphic ideas. I recently came across 
a B itish patent granted to W. H. Burnett, dated 1860, 54 years 
ago, in which, double echelon multiplex working is fully set 
aut together with cadence tappers and locked kevboards. A 


five-unit alphabet was described in addition. . Yet it took 20. 


years for these methods to come into practical: use and some 
years later before the five-unit alphabet was recognised as the 
alphabet. To this day printing telegraphs are invented which 
stand self-condemned by their alphabet. : 

Again, in 1899 a patent was taken out in which two trans- 
lating mechanisms are alternately employcd, one being set 
while the other is effecting printing, and it is onlv at the latter 
end of 1913 that a telegraphic printer arranged ón these lines 
has appeared ; I refer, of course, to the automatic system of 
Siemens & Halske. The generation of speed ‘correction 
from the arriving signals has ] een the mainstay of the Hvg'ies 
pri iter for about 40 years, but no attempt appears ta have been 
ma le to apply the idea to modern high-capacity printing iele- 
graphs until Mr. Donald Murray brought. forward his auto- 
matic system in 1900. In this system, as is well-known, the 
correcting impulses are generated entirely from the signals 
themselves and the idea has also been applied to receiving 
perforators by Mr. S. G. Brown. A year later Mr. F. G. Creed 
brought out his Wheatstone tape receiving perforator, based 
on the same idea, and Mr. Bille has followed him. 3 

: In 1903 Mr. Murray sent a long illustrated communication 

to the British, French, German and other Administrations, in 
which he fully described the advantages and disadvantages of 
applying to the multiplex the method of correcting from the 
signals themselves, and he described a complete working 
arrangement for a multiplex printing telegraph based on the 
Baudot, but with corrections formed from the signals them- 
selves. Mr. Murray informed me that none of the Adminis- 
trations displayed any interest in the matter and. the idea lay 
dormant for some years, until it was applied bv the French 
Administration to the Marseilles-Algiers circuit. The won- 
derfully ingenious Siemens & Halske automatic printing tele- 
graph recently perfected embodies the same idea of correcting 
from the signals themselves, but it is readily applicable and, 
indeed, is a necessity with automatic systems. 

Mr. Murray and Prof. Rowland appear to have been the 
first to propose the application of the principle to multiplex 
printing telegraphs, and the French Administration to carry 
it out in practice. It would be interesting if any of your tele- 
graphic readers could throw any further historical light on the 
subject. So far as multiplex printing telegraphs are concerned, 
the disadvantages would seem to outweigh the advantages of 
abolishing the extra signals, so far as landline working is con- 
cerned, but for ocean cables the arrangement promises to be 
valuable, a fact already indicated by its application to the 
Baudot across the Mediterranean.—I am, &c., 

. London, March 10. H. H. Harrison. 


THE LIEBEN-REISZ GAS RELAY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: With reference to the account published in vonr issue 
of Feb. 6 of the Lieben-Reisz " gas relay,” I think it fair to 
point out that this device is identical in every essential, except 
in its large size, with the Audion amplifier which was described 
in vour columns of Nov. 21 last. This amplifier was first 
patented by myself in the United States Jan. 15, 1967, No. 
841.387. Claim 4 of this patent reads : 


-In a device for amplifving electrical currents, an evacuated vessel, 
three electrodes sealed within said vessel, means for heating one of said 
electrodes, à local receiving circuit including two of said electrodes, and 
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meens for passing the current to be amplified hetween one of the elec- 
trodes which is included in the receiving circuit and the third electrode. 

The intermediate “ auxiliary electrode " of Reisz is nothing 
but the grid electrode, covered in my U.S. Patent No. 879,532 
of Feb. 18, 1908, a claim of which describes :. 


An evacuated vessel, two electrodes enclosed within said vestel, means 
for heating one of said clectrodes, and a conducting member enclosed 
within seid vessel and interposed between said electrodes. " 

This invention was patented also in England, Germany and 
France.. QE TU 

The circuit shown in these patents is identical with that of 

the Reisz device, and has so been used both in the Audion 
detector and amplifier since those early dates. The use of 
mercury vapour in this form of detector was described in mv 
Patent 837,901, of Dec. 4, 1906. The arrangement of two or 
more amplifiers “ in cascade," as I have termed it, as shown by 
Reisz, is identical with that in my Paper before the Institute 
of Radio Engineers. The duplex telephone-relay circuit he 
shows 1s one of several used by the engineers of the American 
Telephone & Telegraph Co. in connection with the Audion 
amplifier on their lines. 
; The method I employed for determining ratios of amplifica- 
tion by the Audion amplifier is the Austin method of shunted 
telephone receivers, and gives, I believe, safer results than 
that employed by Reisz. I am creditably informed by disin- 
terested experts who have tested both devices in actual wire- 
lecs work that, as a matter of actual practice, a two-step Audion 
amplifier gives slightly greater power of amplification than 
one of the latest forms of the German relay. The statement 
that a four-step “ gas relay " gives an amplification factor of 
20,000 “ with such accuracy that no distortion of speech can 
be observed," seems indeed “ too good to be true." 

I have used large Audion amplifiers and with oxide-coated 
glowers, but the advantages of small battery units (6 volts as 
against 30 for lighting), of small current consumption, and of 
20 to 30 small dry cells as against 250 volts for the “ battery 
B," more than compensated, in my opinion, for the very slight 
increase in sensitiveness attained by the use of the “ jumbo” 
bulbs. | 

Moreover the sensitive adjustment of these large bulbs, 
especially in cascade, is exceedingly critical. I have, there- 
fore, long standardised on the 31-volt Audion lamps, as afford- 
ing a portable and more generally useful type of amplifier. 

The Audion amplifier should not be compared with any 
form of electromagnetic-mechanical relaying device, which 
for any reliable working requires original impulses (as one 
telephone engineer expressed it) " too loud to need a relay." 
To inaudibly weak impulses all such relays are, on any depend- 
able adjustment, far deafer than the human ear, or distress- 
ingly © mierophonic."—]I am. &e., | 

New York, Feb. 24. 
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LEE DE Forest. 


SINGLE-PHASE POWER FACTOR INDICATORS FO 
^. VARIABLE FREQUENCY, ID 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: We notice in your issue of Dec. 19, 1913, an article by 
Mr. Leonard Murphy on a form of single-phase power factor 
meter, which is approximately free from errors due to changes 
in frequency. We desire to call attention to the fact that this 
same method was developed in our laboratory some years ago 
and a model of this instrument. made, which is still in our pos- 
session. On searching the patent records, however, we sub- 
sequentlv found that rt had already been patented in the 
United States in 1903 (U.S. patent. No.730, 397).—We are, &c., 

WESTON ELECTRICAL INSTRUMENT CO. 

W. N. Goopwiy, Jun., 

Chief Electrical Engineer. 
ELECTRIC BLOCK SYSTEM LEVEL CROSSING SIGNAL. 
TO THE EDITOR OF THE ELECTRICIAN. à 

Sir: T have just observed in your issue of the 20th ult. a. 
paragraph relating to a level crossing signal in use on an 
American railway. but no illustration of same is given. I may. 


Newark, N.J., Feb. 10. 
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however, méntion there are several types of level crossing 
signals in ase in this country, but on many railways nothing 
‘more than an electric warning bell is considered necessary. I 
‘enclose for your information a sketch of a level crossing signal 
which is manufactured by the W. R. Sykes’ Interlocking Signal 
Co., and fulfils everything mentioned in your notes. This 
signal can be operated in the same manner, and in some cases 
is combined with a bell. You will observe it is of a totally 
distinct character from the ordinary semaphore for railway 
working—in fact, it is in shape the automobile caution signal 


Level crossing siqnal 
clectricrl (red triangle) 


ELECTRICAL SIGNAL FoR LEVEL CROSSINGS. 


" employed on highways, and is used for giving not only an indi- 
cation to trainmen, but to act as a danger signal for approach- 
‘Ing road traffic, such as motor cars, &c., as showing whether 
the roadway is clear or the gates are across the highway.— 
Tam, &c., | 

RAILWAY ENGINEER. 


" SOUTH METROPOLITAN CO.'8 ELECTRICAL 
EXHIBITION. 


With a view to educating the public to the manifold us^3 of e'cz- 
_tricity in the home, the South Metropolit n Electric Light & Power 
Co..has organised an electrical exhibition, which was opened 
yesterday at the company's showrooms in High-street, Lewisham, 
aid which will be open till Saturday week. The showrooms arc 
replete with domestic apparatus of almost every possible type. 
Electric light fittings, pendants, lamps, &c., are shown in large 
numbers, as well as boards illustrating the component parts of 
metal | filament limps, &c. Electric lamp dimmers, several 
‘ingenious advertising signs, and an electrically illuminated fountain 
ave als» seen in operation. In the direction of labour-saving devices 
‘the housewife is shown how electricity can come to her aid with 
vacuum cleanc's, electric irons, motor-driven sewing machines and 
jm other ways. Although actual demonstrations of electric cooking 
aré not given, the large selection of electric cooking apparatus cannot 
fail to impress the visitor with the cleanliness and conven?eace of this 
type of ccoking.  Heating'apparatu: can be seen in great array, in 
particular an automatic sct for keeping the temperature of the room 
constant, in the shape of a Grundy heater with thermostatic coatrol, 
ill appeal to many who can afford such a luxury. Many uscful and 
Tgénious novelties, sach as clectrie hair dryers, illuminated clocks, 
eeétric hair brushes, shaving-water heaters, sterilisers, medical 
.massage sets, &c., are on exhibition, while with regard to the cost of 
these applications, addresses are given at intervals during the 
exhibition which will deal with this question, and explain the use 
of many of the exhibits. ‘The cxhibit as a whole is very well ar- 
ranged, and should. not fail in its objest of making the public 
realise the advantages of electricity. The past year has beca a 
Tecord one with regard to increase of load and revenue, and the 
present exhibition is a fitting start for another year of progress. 
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^ ^ . LEGAL INTELLIGENCE. 


d 
Shoeburyness Picture Palace Co. v. Union Electric Co. 


;. On Friday last Mr. Justice Pickford heard this action for damegcs for 
the alleged failure of defendants to deliver as agreed a dynamo for use at 
pl sintiffs theatre, e nd which it wa: said defendants knew plaintiffs required 
to be delivercd by May 6, 1913, in view of their proposed op-ning of the 
house on Saturday, May 10. Defendants admitted that. the dynamo 
was not delivered by May 6, but they said plaintiffs accepted their offer 
to lend a machine temporarily, and that the date of delivery under tho 
original contract was extended. ; | 


Mr. HINDE (for plaintiffs) said that through the failure of defendants 
to deliver the dynamo they were put to expense in buying a machine elsz- 
where and suffered scrious Joss by not being able to open the theatre on 
the day arranged for. Early in 1913 there were negotiations for th: 
purchase of a dynamo to light the theatre, and eventually defendants 
(about the end of March) wrote to say they could supply a dynamo of th» 
latest design and they guaranteed it tor 12 months from the date of its 
despatch. Defendants were told that the theatre wes to b» opened on 
May 10, and they ordercd a dynamo on the understanding that it shoul l 
be delivered by May 6. On May 5 pla‘ntiffs hed a telegram fiom defer- 
dants to the effect —" Regret unavoidable delay, im possible to deliver till 
towards cnd of week.” Defendants wrote to sey they regretted the delay 
but it was through circumstances beyond their control es there was delay 
in the test-room and they had had to order certain clteretions. Even- 
tually defe ‘datt; offercd to loan another dynamo temporarily and that 
arrived on the morning of May 9. That dynamo would not generate 
electricity, and the suggestion made by defendants wea thet plaintiffs 
tricd to work it in the wrong direction. The result of it all wes that th* 


J opening of the house did not come off on May 10 and plaintiffs ha-l to sen! 


their clectrician to London to get a Crompton dynamo, end with th: ad 
of that they opened the picture palace on the Monday. When th-v 
cxperimented again with defendents’ dynamo it would not work until 
they substituted the Crompton “ resistance,” that plaintiffs had botrght, 
elsewhere. Plaintiffs said they would not have t! e defendants’ dynamo 
ordered under the contract, buteventually they consented to t2k^ delivery. 
Plaintiffs claimed damages for the expenses to which they hid been put, 
end for loss of takings on the day that they failed to op:n th> theatre. 

Mr. Howarp Ha very, of pl»intiff company, stated that as there was 
no clectricity aveilable at Shoeburyneos they ordered a dynamo from 
defendants, subject to delivery by May 6, end by that date all the arrang:- 
ments for the opening were well forward. On Mey 6 witness toll cc- 
fendants over the telephone that they must send & dynamo that wa‘ 
ready for work, end defendants said they would see to that, and cll 
plaintiffs would heve to do would be to attach it to the '* bod " as it wa: 
all ready and had only recently been running at znother picture palace. 
The dynamo arrived on Friday, May 9, and it was fixed up for running, 
but it would not work and th: opning on May 10 did not come off, 
elthough 609 p»opl* had assemble, They sent their engineer to London 
who bought a Ciom pton dynamo that arrived on the Sunday night,and they 
opened on the Monday. On May 25the machine supplied by defe :dants 
was tested and efter defendants’ man hed practically overhauled it ke 
managed to get it to "excite." H>, how ver, hal touszth>“ resistances ” 
from th? Crompton machine. l 

In cross-examination by Mr. Brandon, Witness sa'd he knew that if he 
got an engine running in one direction, counter to th» dynamo, it would 
not generate electricity ; and when excitation took place all that wa: 
wanted was a proper resistance. It did not occur to him th2t ell that was 
required to be done was to change over the wires and get the dynamo 
running clockwise, because he understood the dynamo wa: coming down 
ready for running. | 

Mr. ARTaUR MEADOWS, electrician of pl»intiff company, was of opinion 
that defendants’ dynamo was not fit for th: purpose supplied. Witness 
declared that he did to th: machine what was directed ip the book on 
* Diseases of Electrical Machinery,” and it would not work satisfactorily. 

Cross-examined, he did not agree that the trouble was due to th?» fact 
that the engine wa: running in th? opposite direction to the dynamo. H» 
agreed tht it was a simpl^ thing to do to lessen the resistance. 

Mr. A. 8. Joves, electrical engineer, wino was engaz*d by plaintiffs to 
do the necessary work when thz dynamo was ins'3lel at plaintiffs’ 
establishment, said he tried every possibl? means of getting the dynamo 
to work, but without sucecsi, b»ing wholly unable to get eny current. 
Subsequently h^? went to London and bought a dynamo for £20, and on 
Monday they got sufficient current to allow the theatre to b» opened, 

Cross-examined, witness said that when defendants’ dynamo did work 
it got hot too qiuckly. un | 

Mr. Haroun Simmons, M.T.E.E., said it was usual for firms celling 
dvaamos to forward general instructions that woull obviate the difi- 
cultics that phiinfiffs experienced. In order to induces * excitation " it 
was e foiily simple thing to make crossed connections without rever. ing 
th: direction 2nd rotation of the machine. He hal heerd the evidence 
given a: to what was done with the dynamo. and in hts opinion it was 
porfecthy reasonebh: and proper. The cleaning of Che commutator and 
of the brushes was porfectly propor. If a dynamo did not excite there 
wore several thing, that might be done. He thought they took rcason- 
abl: step. to make the dynamo work. His im pression wa» that when th* 
machine came the ficld rheostat was faulty. There was 2 break or inter- 
ruption in the field 1hzostat, so that whatever they did with th» dynamo 
in regard to the direction and rotation no result could be obtained. A 
dynamo with such defects could not be run with safety. The cmyloy- 
ment of a gas engine did not imply anything as to the dircction the 
dynamo would have to be worked unless one knew on which sice the 
flywheel was, and unless the engine and the dynamo were to be phrecd 
in a direct line with onc another. 

In cross-examination, witness adhered to the view that the mochine 

was not a proper one because the field regulator was wrong. 
— At the conclusion of plaintiffs’ evidence Mr. Justice PICKFORD said he 
should have thought that the reasonabl> and proper thing for defendants 
to do was to have sent the dynamo by pusenger train initead of sending 
it by goods train to save a few shillings, and then to have sent a man to 
sec if it would work. He did not say thet was a legal obligation, but he 
thought it would have been a reasonabl> thing to do in the circumstances 
because defendants must have known wh:t a " hol? " plaintiffs would 
have been in if the machine did not work. - iE 
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On behalf of defendants, Mr. Branpon said his case was that the 
.dynamo was a perfectly proper one. Defendants did not undertake to 
fix it; that was no part of the contract and they had the sight to assume 
‘that plaintiffs would have reasonably competent electricians to fix it foz 
them. That dynamo had been at another cinema before and had worked 
perfectly satisfactorily. The fault was entirely due to plaintiffs. He 
submitted that in regard to the damages the only damage: defendants 
eould possibly be held rcsponsible for was the reasonable cost of installing 
-ur removing the dynamo. which was sent temporarily. Since leaving 
plaintiffs’ premiscs the dynamo had gone to another cinema and no 
complaint whatever had been received in regard to it. 

. Mr. H. E. Mout, technical adviser to defendant company. said he had 
no plans to show which way the dynamo was to run. When it was found 
that the machine would not generate it was quite easy to reverse the 
‘hunt connections and make it generate in about ten minutes. Men with 

ordinary knowledge could have done that as no electrical knowledge was 
needed. Thedynamo that was sent to plaintiffs had been sold for £23. 105. 
to another cinema and no complaint had becn received in regard to it. 

. Cross-examined by Mr. Hinde, Witness said the dynamo in question was 
made at Aix-la-Chapelle and was ready a few days after the loan dynamo 
owas sent. The loan dynamo had been used in a cinema at Dublin be fore 
it was sent to plaintiffs, but they did not test it when it was received from 
Dublin. He admitted that defendants had been to blame for not having 
the contract dynamo ready. 

Mr. J. Pomrrey also expressed the view that it would have 
been an casy matter to have made the dynamo work in the first instance. 

. Mr. W. RANDALL, electrical engineer, said that he went down to Shoe- 
buryness and made the dynamo run satisfactorily for 2} hours and it was 
then giving sufficient power to run both the cinema and the electric 
lighting. He was satisfied then that the machine would have run right 
on for œ week. There was only a normal amount of heat generated. 

Mr. ALFRED H. Dykes, M.I. E. E. said he had heard the evidence given 
and he was of opinion that if a dynamo failed to excite, the thing to do 
was to reverse the shunt connections ; that was clementary electricity. 

Mr. Percy Fredk. Huddleston also gave evidence. 

Mr. Justice PICKFORD, in delivering judgment, said that he thought 
the case should not have come before him if there was to be no denial of 
the breach of contract; it should have gone to a Referee for the deter- 
mination of damages. On May 6defendants sent a message to say they were 
not able to deliver the dynamo, but they were ready to lend 2 dynamotem- 
porarily to keep matters going till the ordered dynamo arrived. lt was 
rent down by goods train, and not by passenger train as plaintiffs had 
requested, and it arrived on the morning of May 9. Considering the 
awkward position defendants would put plaintiffs into if the dynamo did 
not work at once it would have been reasonable for them to have sent a 
man with the dynamo to sce if it was satisfactory—whether there was a 
legal obligation to do so he would not say. Defendants said that as they 
were not under contract to fix the dynamo they thought plaintiffs would 
have obtained the aid of competent people. The temporary dynamo 
had an imperfect regulator or resistance and they could not get the 
machine to excite, although three persons in the employ of the Govern- 
ment (at the local barracks) did all they could. A simpl: explanation 
was suggested at first that they should have changed or reversed the 
electrical action of the machine as it was running the wrong way, but 
the plaintiffs’ men denied that they neglected eny such elementary 
precaution. Jf the defendants had sent the machine by the quickest 
possible means and not driven it to the last moment there would 
have been time for plaintiffs to have communicated with defendants and 
wot them to send somebody down. He thought it was unreasonable for 
plaintiffs to send to London and buy a new one, and h^ could make no 
allowance in regard to that. The question only remained what damages 
should be awarded to plaintiffs for the failure to open on May 10 as 
arranged and he had come to the conclusion that he would award plaintiff: 
£29 altogether, with County Court custa, 


PARLIAMENTARY INTELLIGENCE. 


——— Doa. 


THE IMPERIAL WIRELESS CONTRACT. 


In the House of Commons on Thursday last week the Postmaster- 
General, answering Mr. Faber, said : The decision to establish a 3-wav 
station in Egypt, instead of in East Africa, was arrived at in November 
last, Jt was intended that the 3-way station to be erected in East. Africa 
should have communicated with the Imperial stations in Egypt (distant 
1,900 miles), India (2,570 miles), South Africa (1,600 miles). The station 
about to be constructed in Egypt will communicate with England 
(distant 1,950 miles), India (2,560 miles), East Africa (1,900 miles). The 
question as to whether the rearrangement of the Egyptian and East 
African stations necessitated a further formal agreement with Marconi’s 
Wireless Telegraph Co., supplementary to that of Julv 30, 1913, was 
considered by the Law Officers, who advised that the variation was a 
mere modification of the contract in one particular and did not affect its 
general scope and character, and that an exchange of letters would be 
sufficient. The Marconi Company have given a written guarantee—a 
guarantee which 1 shall regard as a most strictly-binding one—that con- 
tinuous and efficient communication will be maintained between the 
stations in Egypt and India, in accordance with clause 7 of the July 
agreement, l i E a 


In the House of Commons last week, Mr. W. GUINNEss atso asked the 
Postmaster-Genere} whether sites had been obtained for the stations of 
‘the Imperial wireless chain in England, Egypt, E. Africa Prote:tora'c, 


. Union of South Africa, India, and Singapore; whether detailed speci. 


fications of all machinery and plant requir:d for the Imperial wiroless 
chain had been submitted by the Marconi Wireless Telegraph Co. for 
the approval of the Postmaster-General, as provided in clause 4 of the 


Agreement, and if so whether they had been approved of and when. 


Capt. NonTow (for th» P.M.G.) replied : Work on the English station 


at Leafield, Oxfordshire, has begun, and detailed specifications of th^ 


power plant and masts have been submitted, and generally approved, 
subject to certain reservations. Specifications of the wireless plant have 
not yet been settled. J. regards Egypt, a change has been made in th 
original proposal, under which the station in Egypt will be a three-way 
instead of a two-way station, and will be situated about 15 miles from 
Cairo. Originally the three-way station was to have been in East Africa, 
but it had been found impossible without large expenditure, to obtain a 
suitable site in that Protectorate for a three-way station, and as tho 
Marconi Company were willing to guarantee the maintenance of con. 
tinuous and efficient communication between Egypt and India, th: 
Pcatmaster-General had decided to erect the three-way station in Egypt 
instead of in East Africa. The site for this station had been purchased 
and the specifications of the power plant and masts generally approved. 
As a result of this chenge the third station will be in India instead of in 
East Africa, and the Indian Government i5 now arranging to provide the 
site near Poona. Until the agreement is ratified by South Africa neith^r 
the East African nor the South African station can be proceeded with. 
Sites for both stations have, however, been provisionally selected, as also 


- the site for the Straits Settlements station. 


In the House of Commons on Monday, Mr. NiELD asked the Post- 
master-General how many tenders had been received and from whom in 
respect of the contracts for the construction and cquipment of the 
second series of three British Imperial wireless stations, and whether any 
contract for these three stations had been allocated, and if so to what 
contractor. 

In reply, the PosrMASTER-GENERAL said that the second three stations 
were included in the contract with Marconi’s Wireless Telegraph Co., 
and so far as that company held the contract for them. Under clause 2 
of the contract, however, the Postmaster-Gencral has power to cancel 
the contract so far as it relates to these three stations, and it was with 
this power in view that his,predecessor in office issued a notice in Novem- 
ber last that he would be prepared to consider applications to tender. 
Tenders were not actually asked for and none were sent in. Replies 
were received from the Universal Radio Syndicate (Poulsen system). 
the Société Francaise Radioclectrique ( Béthenod system) and the Galletti 
Co., but these proposals were too indefinite and the dates suggested for 
the demonstrations too distant to justify waiting. The companies were 
informed that the Pos: Office would be glad to witness demonstrations 
of the systems; but, as a matter of fact, no successful. demonstration, 
even of an experimental character, had yet been given. 


Hightown Gas aud Electricity Bill.—Application is intended 
to be made to Parliament for leave to introduce into their Bill provistons 
to empower the company to be incorporated under the Bill (inter alia) to 
purchase certain lands, to erect and work electricity generating station 
or stations to exem pt company's undertaking from all or some of the 
provisions of the Electric Lighting Acis 1882 to 1909 aud the Electric 
Lighting Clauses Act, 1899, and any act or Acts amending same, &c 


BOOKS RECEIVED. 


(Coples of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on recelpt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
fcreign books.] | 

“The Electric Furnace: Its Construction, Operation and Uses" By 
n. A. Stanstield, 2nd edition. (New York: McGraw-Hill Book Co.) 

78. net. 

“ Problems in Alternating-current Machinery." By W. V. Lyon. 
(New York: McGraw-Hill Book Co.) 6s. 3d. net. 

“ India. Rubber Laboratory Practice." By Dr. W. A. Casperi. (London: 
Macmillan & Co.) 5s. net. ` 

" Proceedings " of the American Institute of Electrical Engineers.” 
Vol. XXXII. No. 2... Febriarv, 1914. SI. 

" Electrical Engineering Problems.” By Prof. F. C. Caldwell. (New 
York: MeGiraw-Hil! Book Co.) 4s, 2d. net. 

"The Journal of the Institution of Electrical Engineers.” Vol. LIL. 
No. 229. March 2. 3s. 61. 

" Proceedings of the Royal Society." Series A, Vol. LXXXIX 
No. A 614. Mathematical and Physical Sciences. 3s. 6d. 

“ Answers to Problems in Essentials of Electricity for Wiremen and 
the Electrical Trades" By W. H. Timbie. (London: Chapman & 
Hall) 25>. net. 

'" Applications of Electricity for Non-technical Readers.’ By A. 
Ogilvie. (London: T. C. & E. C. Jack.) 6d. 

"Die. elektrischen. Metzllfadenglühlampen." By C. H. Weber. 
(Leipzig: Dr. Max Jünccke.) M.16. l 

“The Inventors! and Patentees’ Year Book for 1914,” By W. H- 


( Taylor. (Manchester; The Dexter Press.) 
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COUNTY POWER SUPPLY. 


. Following upon the decision of two of the great railway 
companies to erect independent generating stations for the 
supply of powcr to their electrified suburban lincs, tho 
appeal of Mr. J. A. F. AsPINALL for a unified electric power 
scheme for Lancashire comes somewhat as a surprise. Not 
that we question the bona fides ot so reputable an cngincer 
as Mr. ASPINALL in dealing with this important matter or 
doubt his willingness to purchase rather than generate 
power for any considerable extension of the elcctrification 
of the railway system of which he is so energetic a 
manager. Mr. AsPINALL made an after-dinner speech to 
the students of the Institution of Civil Engineers in Man- 
chester, and after commenting upon the impending erection 
of a very large generating station by the Manchester Cor- 
poration, put forward the suggestion that municipal bodies 
throughout Lancashire should co-operate so as to reduce 
the number of small generating plants, and at the same time 
to lower the charges for electrical energy throughout the 
county. Although this proposal is no longer regarded as 
novel by electrical engineers it has created a mild sensation 
in the Manchester district. The local press has taken the 
matter up with considerable enthusiasm, particularly that 
well-balanccd organ of Liberal opinion, the “ Manchester 
Guardian." Our contemporary sums the matter up very 
aptly by remarking " there is, then, no reason at all why 
(he profession at. large should be content to do hp service 
only to a scheme of amalgamation.” 

Unfortunately there is too much of that lip service. Men 
are carried away by the magnitude of a scheme of this 
kind, and become lost in the mere contemplation of it. In 
fact, they lose sight of many details immediately to hand, 
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which, if attended to at oncc, would contribute to- 
wards the earlier attainment of the object in view. Take 
Mr. ASPINALL as a casc in point. H- will not, of course; 
deny that a concentration of gencrating plant in a few 
stations means the employment of very large units, and 
that for such machines to be run cconomically a steady load 
night and day is required. A considerable portion of that 
load can b> carried by tho existing elsctricity supply 
systems in the principal towns within the county with which 
we are dealing. May we then recommend Mr. AsPiNALL 
to inercase that load in every town in which there is a public 
supply of electricity by installing electric lifts at the railway 
stations, electric capstans in the goods yards, electric cook- 
ing in the refreshment and mess rooms, electric heating in 
the waiting rooms, and, above all, electric hghting on the 
platforms and marshalling yards? Electric parcel delivery 
vans might also be put into service. Again, if there is any 
question of routes for high-tension feeders, let him give 
reasonable wayleave rates for a pole line along the land 
beside his tracks. While the day of the big power station 
is coming, Mr. ASPINALL, and many another railway Manager 
for that matter, could now electrify many details of their 
stations. We know from experience how dull and cheerless 
the average railway station is at night, and most of the 
Lancashire stations are considerably below the average in 
this respect. We also know that electrical energy could be 
applied to a much greater extent for power purposes than it 
is at present if only the railway companies would consent to 
the purchase of that energy locally. The problem of cheap 
electricity supply over whole counties is not confined 
merely to the financial or engineering difficulties of concentra- 
tion of plant. There must be a brisker movement towards 
the use of electrical energy by the class of large buyer or 
consumer, such as the railway company typifies, the con- 
sumer whose account for energy will run into hundreds of 
pounds per quarter, not per annum. Will Mr. AsPiNALL 
lead the way in this matter ? 


Electric Zinc Smelting.—It is reported by the “ Engineering 
and Mining Journal " that a new works, of 2 3 500 H.P., has been 
put in operation at Helsingfors, Finland, for electric zine smelt- 
ing. In Norway there are two such works, viz., at Sarpsborg 
and at Ihlen ; and in Sweden one at Trollhattan. The capa- 
cities of both the Sarpsborg and Trollhattan works have been- 
increased, although it is stated that the smelting business has 
not so far turned out profitably. Trollhättan has not yet 
treated any complex ores, for several reasons, but has run on 
ores that are not marketable with the ordinary smelters (i.e., 
ores such as those carrying considerable proportions of fluorspar). 
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CURRENT TRADE LITERATURE. 


[Special reference is made to a number of new lists in the Art Supplement 
pages of this Section). 

STEAM TURBINES.—Messrs. Willans & Robinson have just issued 
a pamphlet describing the well-known dise and drum steam turbines 
made by them. This pamphlet explains in a general way the design 
employed in these machines and then goes on to deal in detail with 
the various special features used. and the manufacture of the various 
parts. The pamphlet is lavishly illustrated and includes photographs 
of sets which are now in use in electricity supply stations in 
various parts of the country. One of the most modern of these sets 
is the 8,500 kw. turbo-alternator recently installed at Sheffield. 
This is described on another page of this issue. The pamphlet con- 
cludes with a list of machines supplied, among which it is interest- 
ing to note area large number of repeat orders. 

THE ' SrEIDLE " SEMI-AUTOMATIC TELEPHONE SYSTEM, —À pam- 
phlet dealing with this system. which was inspected by Mr. Hobhouse 
during his recent visit to Germany, has been sent us by Messrs. W. F. 
Dennis & Co. The idea of the system is to link up outlying districts 
with a central exchange. Automatic apparatus is used to some ex- 
tent, with the result. it is claimed, that there is a saving in labour so 
that additional subscribers can be obtained at a lower tariff. The 
apparatus used for this purpose and the general advantages of the 
system are fully described. 


BUSINESS NOTICES. 


On and after the 7th inst. all communications for the Benjamin 
Electric Ltd. should be sent to 14. Rosebery-avenue, E.C.. where in 
future their sales office will be established. The companys old 
telephone numbers will be entirely discarded and its new lines will 
be under Holborn 1830. During the last two vears the company has 
very considerably increased its manufacturing facilities at Rosebery- 
uvenue to cope with its growing business, and the further extension 
and concentration in organisation have become necessary. 


Mr. Pery Good informs us that he has now severed all active con- 
nection with Messrs. Neville, Williams & Co., and has joined Mr. 
C. le Maistre. His address in the future will be le Maistre & Good. 
28, Victoria-street, Westminster, S.W. 

Edwd. P. and Victor A. Page (trading as E. &. V. Page & Co.). electric 
suppliers, &c., 1, Dyer «buildings, Holborn, E.C., have dissolved 
partnership Debts by Mr. E. P. Page. who continues as Edward 
Page & Co., at 28, Ely-place, Holborn, E.C. 

Two English engineers in Toronto wish to represent United King- 
dom manufacturers of engineering goods, such as steam, railway and 
electrical supplies. Communications to the Imperial Trade Corre- 
spondent. P.O. Box 176, Toronto, 


A firm in Mazatlan (Mexico) contemplates the establishment. of 
electrically-driven mills for grinding maize, coffee, barley and salt, 
and would like to receive catalogues from United Kingdom manu- 
facturers. Communications to the British Vicc-Consulate, Mazatlan, 
Sinaloa, Mexico. 

Notice is given that the business of manufacturing electrician, &c.. 
formerly carried on by the late Matthew Geo, Odhams, at 206 and 207, 
Upper Thames-street, London, EC, has been transferred to Geo. P. 
Qdhams. who continues the business as J. & G. Odhams, Accounts 


to Mr. G. P. Odhams. 


Are Lamps for Sale.—Messrs. Thos. Broadbent & Sons (Ltd.), 
Central Ironworks, Huddersticld advertise some arc lamps for sale. 

Sales by Auction.<-Messrs. Horne & Co.. 35. Old Queen-street. 
Westminster, S. W., will sell by public auction at the Royal Arsenal. 
' Woolwich, on Thursday. March 19, at 11 a.m., some unserviceable 
and obsolete stores. including quantities of iron and steel scrap, brass, 
copper. gunmetal, mixed metal. platinum. lead. zine, &c.. 3$ tons 
electric cable. dynamo coupled to Rob oy steam engine, lathes. tools, 
Ac guttapercha, electrical instruments, &e.. Lots may be viewed 
at the Royal Arsenal. Woolwich. on Monday. Tuesday and Wed nes- 
dzy previous to and on morning of sale. Catalogues may be ob- 
tained at the War Office, Whitehall, the Ordnance Office, Tower, 
and the Ordnance Office, Royal Arsenal, Woolwich. See also an 
advertisement. 

Messrs. Fuller, Horsey, Sons & Cassell will sell by auction at H.M. 
Dockyard, Portsmouth, on Wednesday, April 1 and following days, 
at ll am. each day, some old and surplus stores, including quan- 
tities of india rubber. iron and steel. zinc, old batterv plates, white 
metal, brass tubes, electric cable, electrical gear and stores, steam 
engines, tools. &c. May he viewed three days prior to and on morn- 
ings of sale. and catalogues (6d. cach) had at the Dockyard, or of the 
auctioneers, 11 /Billiter-square, London, E.C. Sec also an advertise 
ment, | M mE ME r^ 
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BANKRUPTCIES, LIQUIDATIONS, &c. 


The estates of Jas. Haig Willev, electrician, 20, Blackhall-street. 
Paisley, have been sequestrated. Meeting to elect trustee and 
commissioners will take place in March 16 at the Globe Hutel, High- 
street, Paisley. 

Lumen Fittings Co. (Ltd.) is being wound up voluntarily and Mr. ` 
G. W. L. Thompson, Athen eum-chambers. Temple-row. Birming- 
han, has been appointed liquidator. A meeting of creditors will bo ' 
held at Mr. Thompson s office on March 20. 2 

A meeting to receive an account of the winding up of the Harring. 
ton Electric Light Co. (Ltd.) will be held on April 7 at the company's. 
registered office, Leopold-street, Long Eaton. 

A meeting to receive an account of the New Superheater Co. (Ltd) 
will be held on April 14 at 155, Salisbury House, London Wil. 
London. E.C. 


On Tuesday meetings were held of the creditors and contributories 
in the liquidation of the Grindell Matthews Wireles; Telephon: 
Svnd. (Ltd.). i e 

Mr. H. E. Burgess, official receiver, reported that the company ws 
formed in April, 1910, with a nominal capital of £20,000, to acquire. 
develop and deal with a wireless telephone invented by Mr. H. Grindell 
Matthews. Two stations had been erected at Letchworth and North- 
ampton (about 40 miles apart), and it was reported that communications 
between those stations could be carried on with perfect ease. Deb: n- 
tures for £2,500 had been issued, and Mr. F. D'Arcy Cooper, C.A. hal 
been eppointed receiver on behalf of the bondholders and had takın 
possession of the property. The failure was attributed to the fact that 
the completion of the work to perfect the invention occupied much 
longer time and involved a greater expense than was originally cen- 
templated; there was consequently a shortness of working capital with 
which to enable the company to meet pressing liabilities, or to dispo e of 
the invention when it had been brought to a commercial stage. Recon- 
struction negotiations were in. progress by which is was hoped to pay 
the debts in full (£6,000) and to protect the interests of the shareholder. 
The directors valucd the patents and the properties at £31,000. The 
liquidator will be appointed by the Registrar. 
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EXTENSIONS. . 

Croydon.— The borough electrical engineer (Mr. A. C. Cramb) has 
been authorised to carry out certain alterations to various sub. 
stations at a cost of £820, 

The Corporation have also sanctioned expenditure of £3,156 for supple- 
menting the existing high-tension system to dezl with the increased load 
next winter, Both items will be charged against the loan (£10,000) for 
capital expenditure in respect of which application for sanction is about 
to be made. 

Derby.— Last week the Electricity Committee recommended the 
Corporation to grant £12,540 for the purchase of additional plan‘. 
and that application be made to the L.G. Board for sanction to the 
brorowing of the amount ; also that the offer of Messrs. C. A. Parson? 
& Co.. when tendering for the 2.000 kw. turbine now being erected, 
to supply a second set at £7,017 be accepted, 

The chairmon (Ald. Withing), in sappert of the recommendations, 
stated that when the last turbine was lad down it was proposed thet 
there should be another, but the Committee delayed the second one for à 
year. Owing to the length of time in which it was neccessary to pl: 
the order before delivery could be received. they now asked for th: 
second turbine, which was exactly similar to the one now nearing com: 
pletion. The turbines were necessary, as the busines: of the Committee 
had increased considerably. At the end of the month they would hzve 
their accounts ready, and he believed they would show an increase of 
£6.00) over the corresponding period of Inst vear. They were des clopins 
at an extremely rapid vate, and further applications were being received 
for power and heht, Those turbine. etfeeted a considerable caving i 
coal as compared. with the reetprocating engines, Phe saving in cel 
used by the [arger tuilune; would be about jd. per anit, whi li mean! 
about t3.000 a vear. An adequate and cheep supply of electrical pow: 
was necessary in attracting new industries, 

The recommendations were adopted. 

Dublin.— On Monday the Corporation decided to apply to the L.G. 
Board for a further loan of £77.000 for extensions of the electricity 
undertaking 

Dudley.—1n consequence of the sale of the electricity undertaking 
to the Shropshire, Worcestershire & Staffordshire Electric Power Co.. 
it is now proposed to erect a sub-station in the centre of the town 
(at the corner of Oakeywell and Hall-streets) which will have a 
capacity of 2.200 kw. 

The company will supply current at 5.500 volts to the sub-statirt, 
where it will be converted to 460 or 230 volts for power and lighting: 


JI 
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Direct. current will he supplied for the tramears, and from the station 
there will also be 5,500-volt mains for supply to the large factories in the 
town.. 

Exeter.—The Electric Lighting Committee recommend the pur- 
chase of a 1.000 kw. steam turbo-alternator fnd other extensions of 
the electricity works at a cost of £6,200. 


Haekney (London).—The Electricity Committec has reported upon 
the question of further extensions of the generating plant. 

The Committee stated that considerable attention had been given to 
the question of linking up with the Poplar undertaking for stand-bv 
supply, but after carefully considering all the various points connected 
with the matter, the Committee came to the conclusion that it would be 
iiadvisable at present to proceed on those linea, A 3,000 kw. set would 
meet all the immediate necessities of the case, and could conveniently be 
made an exact duplicate of the plant now being installed, but the larger 
the set, the greater the economy of capital and revenue expenditure, and, 
with the load advancing faster than it had ever done before, it was cer- 
tainly desirable to consider whether it would not be preferable to instal a 
5.000 kw. set. According to alternative estimates which had been 
obtained, the cost would be about £15,750 for a 5.000 kw. set, com pared 
with £10,000 for a 3,000 kw. set. The important factor to be taken into 
consideration in coming to a decision was the saving in expenditure per 
kilowatt on buildings, and after considering the comparative figures the 
Committee advise the Council to instal a 5,000 kw. set, and recommend 
orders being placed with Willans & Robinson (the Councils present 
contractors for installing the 3,000 kw. plant) to supply the plant at 
£13,500, the order for the necessary extensions of the switehgear being 
placed with Ferranti Ltd. at £374. The Committee propose that the 
necessary foundations and additional flooring be put in hand and carried 
out. as an extra to the current contract with Rice & Son, and that the 
pipework be carried out as an extra to the current. contract. with the 
Brightside Foundry & Engineering Co, 

London County Council.—On Tuesday sanction was given to Ber- 
mondsey to borrow £500 and to Shoreditch £5,328 for electricity 
supply. p 

Sheffleld.—Mains extensions estimated to cost £1.983 are to be 
carried out, and the City Council are also recommended to lay an e.h.t. 
main to the crippled children’s institute and the proposed. sana- 
torium for women in the Rivelin Valley-road, and a lt. main for 
public lighting. at a cost of £3,940, 


Stockton-on-Tees.—The Council seek sanction to borrow £2,000 
for cable extensions. 

Walsall.—The Corporation have made arrangements with the 
Anglo-Swedish Electric Welding Co. to electrically weld the frac- 
tured drum in the Stirling boiler at a cost of £15. Application is to 
be made to the L.G. Board for sanction to borrow £1,092 for chain- 
grate stoker, additions to sub-station, economiser, &c., and also 
£1,000 for prospective expenditure on services during 1914-15. 

At the meeting of the Corporation on Monday it was reported that for 
the last quarter the profit on the electrical undertaking was £1,108. 
The concern was now making a profit, and last month's figures were a 
record. | 

West Ham.— The Council have applied to the L.G. Board for 
sanction to borrow £3,085 to cover excess on generating station ex- 
tensions, and £3.621 for certain items required in connection with 
the extra work in order that it may be properly completed. 


Woolwich.—The Council have ordered a spare armature from 
Messrs. C. A. Parsons & Co. at £345, and application is to be made to 
the London County Council to advance £18,500 for the electricity 
undertaking. - ; 


GENERAL. 


. Coleraine.—The Council have appointed a Special Committee to 
report upon the proposal to establish electricity supply works. 


Colne.—The Tramways Committee recently considered the names 
of eight applicants for the position of tramways manager, and the 
following three were selected for interview: Mr. L. €. F. Bellamy. 
tramways manager. Ilkeston; Mr. F. G. Richardson, assistant 
‘tramways manager. Bradford; and Mr. F. J. Hosken. tramways 
manager and engineer, Darwen. 


Edinburgh.—Last week the Electric Lighting Committee reported 
on the results of an underfed stoker, which has been on trial at Dewar- 
place station. 

The test had been very satisfactory, and as the Committee will be able 
to use coal as low-priced as 4s. pet ton, the saving will be considerable. 

The Committee, who are paying from 8s to 10s. per ton, recommended 
that seven additional stokers of a similar pattern he installed. at a cost of 
£1.890.. At the same time a remit was askcd for power to accept coal of 
a lower grade. 

It was reported that for the vear from May 16 the equivalent of 101,738 
8 c.p. power lamps had been applied for. 


" Fareham.— From the quarter ended June the charge for electric 
Current will be increased from 6d, to 7d. per unit. 


Gillingham.—-The Council offer to supply current for bioscope 
purposes to a new cinema theatre at 2d. per unit (but reduced to 14d. 
for special quantities) provided current for lighting is also taken from 
the Corporation at the usual rate of 41d. per unit. 


Halifax.—The salary of the borough electrical engineer (Mr. 
W. M. Rogerson) has been increased from £600 to £700 per annum. 


Knaresborough.—4At a special meeting of the Urban Council last 
week it was resolved to proceed with a scheme of electricity supply, 
and to apply for a provisional order. T 

The cost of th^ scheme is £3.180 and it is considered that sufficient 
power can be obtained from the flow of the River Nidd. The estimated 
annual revenue (at dd. per unit) is £833 and the profit £312. 

London Electrical Masters’ Association.— The working rules for the 
London district and conditions of employment. of this association 
have recently been issued. 

-lrea.—The area under which these rules shall apply is to be taken as 
within a radius of 12 miles from Charing Cross. 

Scope of Rulcx.—These rules are not intended to apply to work on the 
undertakers’ side of à supply authoritics’ terminals, or to employés who 
may be engaged for full time in a factory on manufacturing work. 

RULES. 

l. Gencral.—No exception shall be taken to the employment or non- 
employment of anv workman in the electrical trade on the ground that 
he is or is not a member of any organised trade society, neither shall an 
exception be taken to the employment of a workman in any other trade 
on the ground that he is or is not à member of a trade society. l 

2. Working Hours.—The recognised working hours shall not exceed 53 
per week. 

3. Night Shift. — Workmen engaged on a “ night shift " shall be paid 


ld. per hour in addition to the ordinary raie of wages, provided that . 


workmen on a night gang shall not have been emploved during the pre- 
ceding day. The hours worked withont overtime rates not to exceed 10 
per day of 24 hours. Double time to be paid for all time worked between 
Saturday midnight and Sunday midnight. 

4. Overtime,—Overtime to commence after a day's work of 10 con- 
secutive hours (meal times excepted), and ta be paid at the following 
rates: Up io 8 p.m., time and a quarter; from 8 p.m. to 10 p.m., time 
and a half ; from 10 p.m. to starting next day, double time. Saturdays 
—JVrom 1 p.m. to 4 p.m., time and a half; after 4 p.m.. double time. 
Chrisimas Day and Sundays— Double time. Each day to stand by itself. 
If the work continues after 1 a.m., and there is no ordinary means of 


conveyance home available, workmen shall be paid at overtime rates up - 


to 6 o'clock next morning, unless some means of conveyance to their 
homes is provided by the employer. 

5. Wages.—The following are the recognised rates of wages, and shall 
be observed as such : Wiremen, on and after the first pay day in April, 
1914, 10d. ; ditto, July, 1914, 10jd. ; pipe fitter onlv, on and after the 
first pav day in April, 1914, 9d. No pipe fitter shall be engaged on 
wiring. Should wiremen be employed on pipe-fitting their rates shall 
be maintained as wiremen. 

Imyprovers,— After having been indentured or engaged for three years, 
to be paid at not less than the following rates: Up to the end of the 
fourth vear. 4d. per hour; fifth year, 5d. ; sixth vear, 6d. ; seventh 


year, 7d. Apprentices subject to agreement with employer. At least: 
half the hands engaged on the actual erection of electric wires, tubes, - 


casings or fittings shall be wiremen or pipe-fitters, or in receipt of equal 
rates of pav. 

6. Notice of Determining an Engagement. -One hóur's notice to be 
given on either side. 

7. Payment of Waqes.—Wages shall be paid on the job, but if other- 


wise arranged, travelling time and expenses shall be allowed to get to the. 


pay-table. j 


8. Travelling Expenses.—Workmoen who are sent from the shop to a job: 


to any point more than two miles from the shop within the London dis- 
trict, shall be allowed workmen's fares daily, but no travelling time, from 
the shop to the job, but this rule shall not apply to men taken on af the 
job. E E 

9. Country Expenses, —Where men are sent outside the area covered 
by these rules they shall be paid at the rate of Is. 6d. per night, but when 
away for less than seven davs at the rate of 2s. per night, together with 
fares out at the commencement of the job, and home on compleiion. 
Travelling time at ordinary rates, Such men to have the option, where 
circumsiances permit, of working two hours per day extra without over- 
time at ordinary rates, . 5 ie 

10. Wireman.—.A fully qualified wireman must be over 21 vears of nze, 
and have served an apprenticeship or have been engaged in the trade fora 
period of not less than seven years. | 

1]. /mprovers. or Assistant. Wiremen shall either. have been inden- 
tured fora term of not less than three vears, or have been continuously 
ene zed by a responsible tirm or firms for a similar period in learning the 
trade of wireman, bui have not the qualifications mentioned in the 
definition of a wireman. 

12. Apprentices- All apprentices shall be properly indentured for a 
term of not less than three years. : 

Marylebone (London).—The Borough Accountant recently. re- 
ported that the effect of the decision of the Inland Revenue authorities 
to give effect to the decisions arrived at in the Leeds test case upon 
the accounts of the borough for 1913-1914 had resulted in an adjust- 
ment of the assessments for income tax, by which the general rate 
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account obtained relief by way of ''set-off" of assessed profits 
derived from the electricity undertaking to the extent of tax upon 
£2.632. 

The district auditor (Mr. A. Carson Roberts), reporting on his audit of 
the Council's accounts for the yeer ended March 31 last, refers to sec. 20 
of-the Marylebone Electric Lighting Act, which empowers th» Council to 
sell, let for hire, fix, alter, repair and remove (but not to manufacture) 
lampe, meters, electric lines, fittings, motors, apparatus, &c. This is 
stated to be one of the widest empowering sections contained in any 
electric lighting act; but Mr. Roberts does not think it was intended to 
cover, nor does he think it can be propeily interpreted to cover, such 
work as the supply and setting up of a lift, and he finds in the accounts 
under audit one lift set up at a cost of about £220. Jn his opinion, a 
distinction must be drawn between the supply and setting up of motive 
inachinery and the supply and setting up of apparatus driven by that 
machinery, and he deos not think the Council is empowered to fix, on 
private premises, costly apparatus which may be driven by an electric 
motor | . : : E 

Merthyr.—The formal switching on of a bulk supply of electricity 
from the South Wales Electrical Power Distribution Co. to the 
Merthyr Electric Traction & Lighting Co. took place on Saturday last. 

Amongst those present at the ceremony at the Treforest power station 
were the Mayor of Merthyr (Mr. H. M. Llovd), Messrs. John Edwards 
(chairman of the Gelligaer Council), J. E. Teasdcll (chairman of the Ponty- 
pridd Council), G. J. Somerville (chairman of th» Merthyr Co.), I. W 
Dixon (manager), Hugh Bramwell, John Andrews, W. H. Mathias, W. A. 
Chamen, &c. 

Mr. Hrou BRAMWELL, having performed the ceremony of switching on 
the current, said the undertaking was originally started on too gigantic 
lines for the time. However, they were gradually working it up to 
somewhere near the status to which they hoped it would attain, and that 
ccremony was an important step towards still further development. 

Mr. A. C iAMEN said what had been commenced that day was th^start 
of a new connection. It was the first time they had supplied an autho- 
rity outside their own boundary. 

The party then motored to Merthyr. where the current which hid been 
switched on at Treforest was further switched on to drive th: Dowlais 
section of the tramcars for a few minutes, this ceremony being performed 
by Mr. Somerville. 


Steyning (Sussex).—Electric current was supplied for the first time 
on the 28th ult. A small plant has been erected by Mr. E. Prior, of 
Burgess Hill, and over 30 consumers are being supplied. Bramber 
and. Beeding are also to have electricity supply shortly. 


Street (Somerset).—The Lighting Committee recommend the Council 
to enter into a contract for the public lighting of the town with an 
electric light company now being formed. 


Swansea.—The question of allocating a sum out of the profits of 
the electricity undertaking was discussed very fully at last week's 
meeting of the Electric Lighting Committee. | 

_ After considering the report of the borough treasurer (Mr. Ashmole) 

d hearing the views of the borough electrical engincer (Mr. €. A. L. 
Prusmann) it was decided (by 4 votes to 3) to report against ellocating 
any part of the profits to the rates, it being understood that the matter 
would be fully discussed at the next Council meeting. 

The Chairman (Councillor A. Sinclair) edvocated a strong reserve and 
said the present was not the right time to part with any profits that they 
had got. . The undertaking was in an excellent condition, but the ques- 
tion was how long was that going to last Y? When compezred with other 
towns Swansca stood out well in the matter of reserve, but they did not 
compare at all favourably in regard to sinking fund, whilst if they had 
a renewal; fund the reserve would not be vo large. i i 

Watford.—The salary of the chief electrical engineer (Mr. A. W- 
Barham) has been increased from £250 per annum to £350, with 
further increases of £50 on April 1, 1915. and April 1, 1916. Other 
members of the staff have also had their salaries increased. - 


West Ham.—-FPhe council have extended the contract of the British 
Westinghouse Co. for transformers for two years further from April ], 
the prices to be as at present, subject to a discount of 23 per cent. 
and a further 24 per cent. if account paid within 30 days. 

The Council's contract with the Fuller Electrical Co. is also to be ex- 
tended for a further vear on the basis of an advance of 15 per cent. on 
the present contract prices. 0. 

The following tenders have been accepted for annual supplics : Davies 
Kent & Stewart, and J. H. Tucker & Co., Baxter & Caunter, Falk, 
Stadelmann & Co., and Field Bros. & Co., Edison & Swan United Elec- 
tric Light Co., J. & H. Grevener, E. Dewhurst and General Electric Co., 
electrical fittings and accessories ; Gillespie & Beales, all sizes of insulated 
wires and cables up-to and including 19-20 size, and for all flexibles ; and 
for all sizes of association cable; Armorduct Mfg. Co., all sizes from 
19/18 to 19/12... 

Winchester.—In future electricity supply consumers will have 
the option of being charged on the present maximum demand system 
or on a uniform flat rate of 5}d. per unit; or on the rateable value 
system, 7.e., 15 per cent. of rateable value of premises, plus Id. per 
unit for all current consumed. One penny per unit would also be 


charged for cooking and heting. 


municipal tramways to credit of borough fund: - 


Wolverhampton.—On Monday the Corporation agreed to transfer - 


£2,125 from the profits of the electricity undertaking to the credit of 


the improvement fund, and to transfer £3,777 from the profits of the 


Wye (Kent).—The Highways Committee has been asked to report 
upon a proposal to supply electric current in Wye from Whitstable 
by means of overhead wires. 


LIGHTING NOTES. 


Altrincham.—The Council have applied for sanction for a loan of. 
£750 for lighting the main business streets by electricity. 

Clacton.—A petition in favour of lighting certain streets with are - 
lamps has been referred to a special committee. | 

Douglas (LM.)—4 committee has approved a scheme for decora- | 
tive electric lighting for the sea-front, and it is intended that the . 
scheme shall be available in connection with the carnival week in 
June and throughout the summer. : 4 A 
- Edinburgh.—The Cleaning and Lighting Committee have referred : 
to a sub-committee the question of adopting electric lighting for the 
whole of the streets within the City area. - | 

Hospital Lighting.— Electric light is to be substituted for gas in 
the Leeds-road Hospital, Bradford. ME 


Searborough.— Electric lighting is to be adopted in the Peasholme 


Park and around the lake. 


Workhouse Lighting..—The L.G. Board are to hold an inquiry as 


to the Islington Board of Guardians installing electric light in the 


various institutions under their control. A provisional agreement 


has been made with the Borough Council for a supply of electric cur- - 


rent and the Council will be legally represented at the inquiry. 
Workmen's Dwellings Lighting.—Dover Council have agreed to 


give a supply of electric current for lighting at 6d. a week to the new - 


workmen's dwellings which are being erected. 
Brighton Council have decided to supply electric current, to carry 


out the wiring work and to supply lamps (free of cost) to some of the’ 
municipal buildings in Tillstone-strect. 
exceed £5 per house. EE. 


POWER AND HEATING NOTES. 


Darlington.—The Council have been invited to tender for a largo- 
supply of current for power to the North Eastern Railway Co., and 


in order to ensure that the figures upon which the tender will be 
based were accurate. the services of the borough electrical engineer 
of Sunderland (Mr. A. Blackman) are to be retained at a fee of £26. 5s. 
and out-of- pocket expenses in order to check the figures. 


Electric v. Hydraulie Lifts.—At the meeting of the Hydraulic 


Power Co. the chairman (Mr. Wm. T. Western) was asked how the- 


company was progressing in regard to competition with electricity, 


and, in reply, said the principal section of their business where elec- 


tricity cut into them was that of passenger lifts, but, notwithstanding 
that competition, they had increased the number of their customers 
for passenger lifts during the year—not to any large extent, but still 
they had not gone back. In what he might call commercial machinery 
— cranes, goods lifts, and so on—they had also done more business. 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 
Liverpool.—The Tramways Committee have been instructed to 


reinstate the Heyworth-street tramway service, to be run to the | 


pier head. - 

L.C.C. Tramways.—On Tuesday a capital estimate of £3,866 wa3 
obtained for a double line of tramway junction between Falcon-roa‘l 
and Lavender-hill. 


Rotherham.—Subject to the promoters of the Dearne Valley 
Light Railway Order agrecing to amend clause 66, the Council are - 


recommended to enter into an agreement with the promoters for 
through running similar to the through running agreement with th? 
Mexborough & Swinton Tramways Co. 

Thermit (Ltd.) are to weld the tramway joints in connectio 
doubling of the Fitzwilliam-road track upon term: similar to those of 
recent tramway extensions. . 

Slow-moving Traffic.—On Tuesday the London County Council 
agreed. on the recommendation of the Local Government Com. 
mittee, to make the follo wing by-law :— —_” 

Every person driving or being in charge of any v 
at a slow pace in any street shall, as far as practiceble, k 


th 


chicle which is moving 


; : t 
or, where tramway lines are laid upon the left or near side of the street; 


The cost of wiring is not to 


n with th? ` 


cep the vehicle — 
on the left or near side of the street and close to the kerb of the footway, 
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as close to such lines as possible, but so as not to obstruct any-tramway 
carriage using such lines.’ 

The suggested penaltv for non-compliance with the by-law is a fine of 
not exceeding 40s. | At first the Home Secretary had suggested that the 
by-law should apply to a limited number of selected streets only, but 
when the difficulty of enforcing a by-law of partial operation was repre- 
sented to him, he agreed that the proposal should apply generally through- 
out London, subject to the objections received by him within 40 days. 


Southampton.—The Corporation ‘are recommended to contribute 
out of the profits of the electric tramways a sum equal to a 2d. rate. 


. Tramears v. Omnibuses.—In order to be in a better position to 
meet the increasing competition of motor omnibuses, the London 
County Council have asked the Board of Trade to permit an increase 
in the maximum speed on some tramway routes from 12 to 16 miles 
an hour. It is stated that there is little difference in the average 
speeds of tramcars and motor omnibuses; hoth average abont nine 
miles an hour. 


Light Railways.—Last week the Light Railways Commissioners 
held an inquiry into the joint application of the Urban Councils of 
Wombwell, Wath on Dearne, Bolton on Dearne and Thurnscoe, for 
powers to construct light railways of a total length of 18 miles. 

The inquiry extended over several days and was concluded on 
Tresday. The cost of the lines was put at £152,000, with £56,000 
for an electricity supply scheme. The evidence showed that there was 
need for further transport facilitics, especially for the miners. 

The consulting engineer (Mr. S. Sellon) said it was proposed to run a 
single.decked type of car capable of accommodating from 30 to 36 passen- 
gers. The line would not be open till 1916, and the population then, it 
was estimated, would amount to 66,200. His figures as to the passenger 
traffic, &c., were based on à 7] minute service. His 844,000 car miles was 
hypothetical in this respect, that it was dealing with a service necessary 
. for the district, and-he believed that service would earn 10d. a mile ; he 
.tstimated that the passengers would pay on an average lid. cach. The 
scheme to a cer(ain extent would be competitive with the Great Central 
Railway. There were other cases where a light railway had been allowed 
for.& distance such as that so closely parallel with a main line; the light 
railway would be a feeder to the railway. 

Mr.J. B. Hamilton, of Leeds, gave evidence and corroborated Mr. Sellon's 
estimates of revenue and expenditure. 

On Thursday last Mr. Robert Hammond yave evidence in support of 
the scheme, and the chairman (the Hon. A. E. Gathorne Hardy) con- 
gratulated him on the manner in which he had given his evidence. 

Mr. HAMMOND said he was pleased to be freed from further attendance, 
adding, '' I was married at a quarter to ten this morning, and Į am now 
going to have the wedding breakfast at half-past three." 

Much evidence, mainly of a local character, was given and at the con- 
clusion the chairman intimated that the decision of the Commission 
would be communicated in due course, but it was possible that the Com- 
mission might have an intention of sanctioning a part only of the scheme, 
and in that event notice of the intention should be given to the local 
authorities promoting, before the report of the Commission went to the 
Eoard of Trade.  . 

An inquiry was held at York last week into the application of the 
Corporation for an order to extend the existing light railways in 
the City by the construction of a new route from Nessgate to Hull- 
road and a short extension of the present Haxby-road route. 

The evidence of the city engineer (Mr. F. W. Spurr) and of 
the city electrical engineec (Mr. J. W. Hame), was to the effect that 
there would be a large amount of new traffic if the proposed routes 
were constructed and that the revenue would be sufficient to pay work- 
Ing ex penses, interest and redemption charges, &c. 


^ RAILLESS, &c. 


Brighton-Hove Trolley Omnibus Sehemes.— Brighton Corporation 
have given notice of their intention to ask for the appointment of 
an arbitrator to settle the differences between the two boroughs 
respectifig the system of overhead equipment for the proposed trolley 
omnibus system. Brighton have adopted what is known as the 
under-running plan, which enables them on certain routes to operate 
the trolley "bus in the same manner as the existing tramways, but 

ove Corporation, impressed by the merits of the over running 
arrangement, has recently decided to make a practical experiment 
with the system, and they were desirous of deferring any action until 
the results have heen ascertained. 


London Motor Service.—On Tuesday the General Purposes Com- 
mittee submitted a scheme for the establishment of an ambulance 


Service for London. . 

The present scheme is tentative, but the committee believes, it will 
meet th» present needs of London to a great extent. From various 
statistics it is inferred that the number of calls for ambulances within the 
County of London (excluding the City, which has its own service) would 
be about 30,000. The scheme provides that the service, though kept 
separate from the Fire Brigade, shall be controlled by the chief officer of 
the Brigade, who shall be assisted by a principal assistant, at a salary 
mang from £400 to £500 a year. Six stations will be provided at the 
following points: North of the Thames: North End-road (Fulham) 


(disused fire.s*ation) ; Devons ire-mews, Harley-street (buil ling to be 
rented): Boundary-street «sate, Shoreditch (property of the Council, 
two ambulances). South of the Thames: London-road, Southwark ; 
Lee High-road (opposite Belmont-park); a site at Brixton-hill, near 
Lambeth Town Hall. 

. Where po:s ble, existing buildings will be used, and where buildings 
have to be provided these will be temporary iron buildings. Each station 
will be equipped with one moto:-ambulance, except Shoreditch, which, 
owing to the large number of accidents in East and North-East London, 
will have two. Each station will communicate by a private telephone 
wire with a central station, which will be temporarily at the headquarters 
of the Fire Brigade in Southwark-bridge-road. Every call for an em- 
bulance will be made by telephone to the central station, whence it will 
be sent direct to the ambulance station nearset the site of the accident. 
The services will be available for cases of accident and illnes in the streets, 
and for accidents in factories and private houses, but not for the convey- 
ance of sick persons from private houses, The motor-ambulance at 
Hampstead General Hospital will be used as an adjunct to the service. 
The vehicles will be driven by petrol. | Each will be able to carry two 
patients lying prone. A system of street call boxes, like the street fire 
alarms, is thought unnecessary, in view of the extended telephone facili- 
ties now available, but police telephones in kiosks placed near important 
traffic centres may be found desirable later. In the outlying districts, 
where telephones are fewer than in Central London, it is proposed that 
the premises of telephone subscribers willing to allow the use of their 


instruments for police ambulance calls should be marked by a small in- 


dication plate. It is proposed to obtain at once a supply of motor-am- 
bulances, including spare vehicles, at an estimated cost of £5,400, and to 
put each on duty as it is delivered. Expenditure on buildings, stores, &c., 
is estimated at £2,000. The annual cost of maintenance is put by the 
committee at from £9,000 to £10,500. The Finance Committee thinks 
that on this estimate the cost for each of the seven working ambulances 
is high, and hopes an effective scheme will be devised at a cost well within 
the figures quoted. 

Tyne Tube Railway.—The promoters of the scheme for the incor- 
poration of a company to construct an electric railway under the 
River Tyne between Tynemouth and South Shields have withdrawn 


the bill. 


TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephones.—It is stated that on the recent occasion of 


his visit to Berlin, Mr. Hobhouse, the Postmaster-Geheral, was, 


attracted by an automatic telephone exchange he saw in use there, 


and expressed his intention of introducing the system on a limited 


scale in England in addition to the automatic system already on trial. 
Radiotelegraph Notes. —Mr. G. Marconi delivered a lecture before 
the King and Queen of Italy and a distinguished company in Rome 


a few days ago. | 
Mr. Marconi described the progress made in wireless telegraphy and 


the difficulties which had been overcome since his previous lecture in - 
Rome in 1903. He said his voyage to South America on board the **Prin- : 


cipessa Mefalda" had illustrated that communication in a north and south 


direction was easier than communication in en east and west direction. - 


He described his new system for generating continuous waves and its 


use in wireless telephony; the apparatus for producing waves, divided ^ 
into regular groups; and then dealt with the improvements effected in 


receivers, giving a practical demonstration of the reception of messages 

in the lecture hall from Poldhu in Cornwall and Tripoli. He cspecially 

acknowledged the help he had received from their Majesties the King and 
s 


Queen of Italy. ! 


TETTE | 


= EMPIRE NOTES. = 
HNN n a ÎR 


Australasia.—The Victorian Legislative Council and Assembly 
have recently passed a Railways Loan Bill authorising the raising 
in London of loans, of which £915,000 is for the Melbourne suburban 


electrification scheme. 

A sum of £25,000 is ellocated towards the installation of power signal- 
ling on suburban lines, end £25,000 for im provements to signalling, inter- 
locking and other safety appliances for traffic working. Towards in- 
stalling electric cranes and capstans at Ballarat. Bendigo, Geelong and 
Melbourne, £3,000 is appropriated. Additional Pintsch gas plent is to 
cost £4,000, and additional clectric lighting, power, &¢., requires £5,000, 

Two more oflicers of the Victorian Railways Department (Mr. E. B. 
Jones, acting secretary, and Mr. T. Molomby, passenger traffic superin- 
tendent) have set out to visit Europe and the United States in order to 
inspect existing electric railways. 

A report by Mr. W. Fitzpatrick, Chief Commissioner of Railways in 
Victoria, on his recent visit to Europe, has been laid upon the table of 
the Victoria: Legislative Assembly. - The Chief Commissioner (Mr. Fitz- 
patrick) was preceded by a month by Messrs, F. M. Calcutt, engineer of 
signals, and E. C. Blazey, superintendent of goods train service, which 
enabled them before his arrival to make a preliminary inspection of tho 
electric railwavs in London, Berlin and Paris, and of the signalling on 
some of the steam railways also, They were accompanied by Mr. E. P, 
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Grove, of Mr. C. H. Merz’s staff, who has since been appointed superin- 
tending engineer in Melbourne in conneciion with the: electrification 
scheme. After describing the principle of automatic signalling, Mr. 
Fitzpatrick savs that the increased number of trains, combined with 
other reasons render it necessary, in the case of busy electric railways, to 
adopt an automatic system of signalling, and the fact that such devices 
have been installed on the majority of elecirie suburban railways of any 
magnitude in all parts of the world spoke for itself. As a result of the 
visit the members unanimously concluded that a svstem controlled by 
alternatine-current track circuits, with aniomaiic stops and oiher 
auxiliaries, similar to that in use on some of the London under sround 
ralways, was the most suitable for the Melbourne. suburbia lines, 
Arrangements were male with Mr. Merz io issue specifications for the 
apparatus required. in the transigen siave; tenders were invited in 
London, and ii would be necessary to expedice the work as much as pos- 
sible so that the Gack circuits on the first line to be electrified (Sand- 
ringham to Broadmeadows) might be mainiained in operation when the 
electric trains commence running, Mr. Fiizpairick was satistied that 
electric traction for railways, and particularly suburban railways, was 
becoming increasingly popular, and he felt that the determination to 
electrify the Melbourne suburban lines was thoroughly justifiable. 

A commencement has been made on the electric Licht and power scheme 
at Tauranga (New Zealand), which the Council are underiaking. 

A combined clectne lighting and pumping scheme has just been com- 
pleted at Corowa (N.S.W.), at a cost of over £6,000, 

The “ Commonwealth Engineer " savs the Hon. E. Lucas, M.L.C., and 
the Hon. J. H. Vaughan, M.L.C., and Messrs. R. Homburg, M.P.. A. 
Parsons, M.P., and €, Vaughan, M.P., have been appointed a Royal 
Commission in South Australia to inquire into the matter of the gas and 
electric supplies, and parciculasly into the cost of lighting to the con- 
sumer and whether it is advisable to municipalise the services within the 
metropolitan area, and if so on what basis, 

Regulations under the Queensland Electric Light and Power Act have 
been approved, These provide for the appointment of a board of ex- 
aminers for electrical fitters, mechanics anl engineers emploved for 
electrical purposes, The board will have power to make by-laws, issue 
certificates, &e. 

South Afriea.— The expenditure of Durban Town Council during 
the current vear will include £37,234 for tramways, £24,798 for 
telephone construction and £37.873 for other electrical work. 


FOREIGN NOTES. 


Belgium.—A report on the trade of Relgium for 1912 and the first 
half of 1913 by Consul-General Sir Cecil Herstslet gives the following 
information relating to imports and exports. 

Exports in 1912 included machinery value £2,516 end railway and 
tramears £2,375. Exports to Great Britain in 1912 included. railway 
and tramcurs 973 tons (compared with 427 and 345 in 1911 and 1910, 
respectively). Imports from Great Britain in 1912 included railway and 
tramears 1,343 tons (against 376 and 2.965) and in the first half of 1913 
658 tons {against 586 and 113 in the first six months of 1912 and of 1911). 
Es ports to Great Britain in the same period included railway and tram- 
ears 1.315 tons (against 460 and 353). Exports to Ireland in 1912 ìn- 
cluded machines, &c., value £1,400 (against £240 and £920 in. 01911 and 
1910). Exports to Australia in machines, &e., 525 tons (247 and 1.381) 
and railway and tramcars 1,877 tons (563 and 299), to Canada, machines, 
&c., 586 tons (285 and 97), to India, machines, &c., 116 tons (301 and 1,021 
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TENDERS INVITED. 
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Conduits and Cables. 


WIMBLEDON Corporation invite tenders for the supply, de- 
livery, and construction and laying of four lines of 3 in. Iron or 
Stoneware Conduits for e.h. p. Cable and two 15 sq. in. concentric 
11,000 volt paper insulated and lead covered Cables. Forms 
of tender. &e., from the borough electrical engineer, Mr. H. 
Tomlinson-Lee. Tenders; addressed. to the Chairman of the 
Electricity Committee, must be delivered at the Electricity 
Works, Durnsford-road, Wimbledon, by Friday, March 27. See 
also an advertisement, RIT S 


Electrical and General Stores. 


CARLISLE Corporation invite tenders for supply of Stores, 
including Lubricating Oils. Greases. &e.. Cables and Trans- 
formers.. Specification with general conditions and form of 
tender from the city electrical engineer (Mr. Fredk. W. Purse, 
M.LE.F.). Electricity Offices, Victoria Viaduct. Carlisle, to whom 
tenders are to be sent by 9 a.m. April}. See an advertisement, 

BEpronp Corporation invite tenders from British manufac- 
turers for 12 months supply of h. and Lt. Cables. One-phase. a..c. 
induction House Service Meters and Metal Filament Lamps, 
Particulars from the borough electrical engineer. Mr. R. W. L 
Phillips, Electricity Works. Bedford. Tenders by Wednesday 
April 1L. See also an advertisement, 
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and railway and tramears 65 tons (30 and 97), to the South African 
Customs Union, machines 288 tons (113 and 195), and railway and tram. 
cars, 223 tons (10 and 325), 3 

Switzerland.—4An 80 years’ concession has been awarded to MM. 
Paul Frochaux, Charles Veillard, Casimir Gicot and Albin Bevelr, 
for an electric (or steam) railway from Cerlier (Erlach) to Landeron, 
and from Landeron to Preles via Lignières, Nods and Diesse. The 
cost of construction, &c., is estimated at £70,090, 


MISCELLANEOUS NOTES. 


Income Tax Reform.—A_ representative body of gentlemen 
coustitute. the Income Tax Reform League, of which Mr. G. 0, 
Parsons, F.CLN., 25. Abchureh-lane. London, B.C., is secretary. 
The object of the League is to watch over and protect the general 
interests of income tax payers. a section of the community which is 
growing in nümbers by leaps and bounds. Those of our readers. who 
are liable for payment of income tax would b» well advised to become 
subscribing members of this League. In the sixth annual report 
before us it is observed that more than half the total tax revenue of 
the United Kingdoin is derived from income tax, estate duties and 
revenue stamps, paid almost exclusively by those who have incomes 
from any source exceeding £160 per annum. It is estimated that the 
number of persons comprehended in this class is about 1,000,000 of 
our population of 46,000,000, It almost takes one's breath away to 
realise that the total revenue of this s.nall country for 1913-14 is 
estimated at £195.825,000, almost the amount of the enormous war 
indemnity paid to Germany by France after the disastrous war of 
1870. Amongst the good work of the past year, for which the Leagu? 
was responsible, was an endeavour to obtain a clause in the Finan^* 
Bill providing for allowance of deduction in respect of inherently 
wasting assets, 


Inquest.—At Pool last week an inquest was held on Arthur 
Thomas, an electrician, who was employed at East. Pool Mine. 

Dovxarp Brrcnaw, chief electrician at East Pool Mine stated that de- 
ceased was second electrician. He last saw him alive on the afternoon 
of the 3rd inst. Thomas was working in the distribution room in fixing 
a distributing board to the wall, to which he was to attach three fuse 
boxes and a single phase meter with which he had to connect the " dead ~ 
wires, When witness went into the room on Wednesday afternoon 
Thomas was in a sitting position against the crusher switch care ; he wes 
dead. The second overhead live wire was bent, and evidently Thomas 
had touched it. The voltage was 440, from which voltage witness had 
had “shocks” without serious result. Thomas had gloves, which he 
should have worn, to deal with such wires, and should have had some- 
body with him at the time when connecting live wires. He had not 
given Thomas orders to connect. with the live wires, and he was of opinion 
that Thomas came into contact with two of the wires, as he must have 
been standing on a ladder or a window sell, which would have been 4 
perfect insulation, and had connected up one live wire. ^ He thought "m 
touching of one wire would not have produced a fatal shock. Dece sed 
was a competent worker. 

After hearing other evidence, a verdict of accidental death was te- 
turned, 22 
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War Office Requirements, ; 

Notice is given that tenders for specified quantities ol various 
manufactured goods are invited from time to time as required by 
the Wan OFFICE, including telegraph poles (iron), tools. tubing. 
wire, cables, stores, scientific instrumenta, &c. Manufacturers 
who may wish to be invited to tender should state the particular 
goods which they manufacture. and the names of at least two 
well-known firms or public bodies who have purchased from 
them. Applications (in writing) to the Secretary, War Office, 
London, S.W. See also an advertisement. i 

Storage Battery. 

COPENHAGEN Municipality require tenders for the supply and 
delivery of a Storage Battery for traction purposes, about 250 kw. 
(one hour). Specifications and conditions of contract may be 
obtained from the Elektrisk Station. Gothersgade 30. C'open- 
hagen. K.. and tenders are to be delivered to the Direktoren for 
Kobenhavns Belvsningsvaesen, Vognmagergade 8, Kobenhavn 
K., by noon April 6. See also an advertisement. 

Pipes, &c. 

OLDHAM Corporation Electricity Committee invite tenders | 
for the supply. delivery and erection of Steam, Exhaust an 
Drain Pipes. Condenser Pipes, &c. Copies of specification. 
general conditions, &c.. from the borough electrical engineer 
Mr. S. Willmott Newington, Greenhill Electricity Offices. 

..— Tenders by noon March 23. See also an adrertisement- 
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Electrical and General Stores. 
WANDSWORTH (London) Guardians require tenders by noon 


March 16 for supply of Electrical Fittings, Engineers’ Sundries, 
&c. Forms of tender from the Clerk, st. Johin’s-hill, S.W. 

SWINTON and PENDLEBURY Urban Council require tenders 
by noon March 26 for 12 months’ supply of Cable, Joint Boxes, 
Joint Box Compound. Bitumen. &c, Specifications, &e., from 
the Electrical Engineer. 

Dv NDEE Corporation want tenders by 9 a.m. March 20 for 
12 months’ supply of Electrical Stores. Meters; Carbons, &c., 
for the electricity department. — Specifications, &c., from the 
electricity department. 

EDINBURGH Corporation want tenders by March 28 for 12 
months’ supply of Are Lamp Carbons and Globes, House Service 
Fuse Boxes. Meters. Pavement Boxes and Conduits. Specifica- 
tions, &c., from the Engineer, Dewar-place, Edinburgh. 

Economisers, Cables, Switchboard, Generating Plant, &c. 
WALLASEY Corporation require tenders by noon April 7 for supply 
of Economisers, e.h.t. Cables and Switchboard, Engines. 
Alternators and Condensers, Overhead Travelling Cranes, 
Rotary Converters, Transformers and Water.tube Boilers. 
Specifications from the Borough Electrical Engineer. 
Telephone Switchboards and Electrically-controlled Clocks. 

Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 
the supply and delivery of Telephone Switchboards for Mel- 
bouun? and Electrically Controlled Clocks for Newcastle 
(N.S.W.) Tender forms, specifications, &c., from the Common- 
wealth Offices, 72, Victoria-street, London, S.W. The dates for 
receipt of tenders are given in an advertisement, 

Telephone Installation. 

LaMBETH (London) Board of Guardians invite tenders for the 
provision and installation of an Internal Telephone System at 
their infirmary, Brook-street, Kennington, S.E. Forms of 
tender, &c., from the Clerk to the Guardians, Mr. Jas. L. Gold- 
spink. Brook-street, Kennington-road, S. E., where tenders must 
be lodged by Tuesday, 17th inst. 

Wiring and Fittings. 

Lonpon County Council require tenders by 11 a.m: March 18 
for wiring Upper Marylebone-street elementary school. Speci- 
fications from the Chief Engineer, Spring Gardens, S.W. 

Manchester Education Committee want tenders for Electric 
Lighting at Heald- place School, Rusholme, Manchester. Speci- 
fication, &c.. from the education offices. 

Merthyr Tydfil Guardians require tenders by March 18 for the 
Electric Lighting of the training schools, Trecynon, ABERDARE, 
Specification may be seen at the schools or at the office of Mr. 
T. Raderick. Ashbrook House, Aberdare. 

Tramway Material., &c. 

MANCHESTER Tramways Committee require tenders by 10 a.m. 
March 17 for supply of Tramway Rail Bonds, h.d. Copper Trolley 
Wire and Span Wire Brackets. Specifications from the General 
Manager. 

BLACKPOOL Tramways Committee require tenders by March 
25 for the supply of six Open Type Bogie Cars. Particulars 
from the General Manager, West Caroline- street, Blackpool. 

Rotary Converter, Transformer, &c. 

Farvwortn Council require tenders by first. post. March 18 
for a 900 kw. Rotary Converter. Transformer, Switehgear and 
Cables. — Specification, &c., from the Engineer, Electricity 
Works, Farnworth. 

. . Warrincton Corporation want tenders by noon March 31 
o. for 750 kw. Rotary Converter and c.h.t. Switchboard Panel. 
Specifications, &c., from the Borough Electrical Engineer. 
Cooling Tower. 

SWINDON Corporation want tenders by noon March I8 for 
Taking Down Old and Erecting New Cooling Tower. Specifica- 
lions, &e., from the Borough Electrical Hugiocer. 

vwichboards. 

SALFORD Corporation require tenders by neon March 23 for 
two h.t. Distribution Switehboards for Park-lane sub-station. 
and 12 Oil Switch Cubicles. Particulars from the Borough 
Electrical Engineer. 

Batteries. 

The Deputy Postmaster-General, MELBOURNE, will receive 
tenders until 3 p.m. April 7 for six Accumulator Batteries for 
radiotelegraph uis Specifications, &c., from the Common- 
wealth Office, 72, Victoria-st, London, S.W. 

Street Lighting. 

Rvistipe, Nojriwoop. Urban Council invite tenders. (until 
noon March 30) for Public Lighting. Tenders to the Clerk to 
the Council. 
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Car Wheels and Tyres. 


The Victortan RarLwavs COMMISSIONERS require tenders 
by 11 a.m. March 18 for 1,700 Complete Steel Disc Wheels for 
Electric Cars, 1,700 Complete Steel Disc Wheel Centres, and 
1.700 Steel Tyres. Specification from the Secretary, Victorian 
Railway Offices, Spencer-street, Melbourne. 


Telegraph and Telephone Material, &c. 

The Deputy Postmaster-General, MELBOURNE, also requires 
tenders by 3 p.m. April 21 for 123 c.b. Switchboards. Specifica- 
tion, &c.. from 72, Victoria-street, London, S.W. 

The Deputy Portin ei Ganera ADELAIDE (South Australia), 
requires tenders by 2 pm. April 8 for 35 Magneto and 20 c.b. 
Switchboards, Spe cifications, from 72, Victoria-st., London, S.W. 

The Deputy Postmaster-General of Melbourne will receive 
tenders until 3 p.m. March 24, for Automatic Switchboard 
Apparatus for GEELONG Post Office (Schedule No. 1.016). Speci- 
fications from the High Commissioner for the Commonwealth 
of Australia, 72, Victoria-street. London. S.W. 


Tramway Construction, &c. 
ManrovpPoL (Russia) Municipality require tenders for the con- 


struction and working of an Electric Tramway in the town. 
Applications, stating on what conditions the contract would be 
undertaken, are to be sent by May 14 to the Administration 
Municipale, Marioupol, who will supply further information. 


Hydro-electrie Plant. 
Tenders are invited by the Dominion PonTLAND CEMENT Co, 


(Lrp.), N.Z., for the supply of Hydraulic Equipment, including 
Turbines (1.500 H.P. each), Governors, Penstocks, Valves, &c., 
and Generators (1,000 kw. each), Exciters, Automatic Regula- 
tors, &c. Specifications and drawings may be obtained at the 
office of Messrs. Walker, MacEwen & Co., 7, Prince s-strect, 
Westminster, S. W., and tenders will be received by the consulting 
engineer, Mr. S. Irwin Crooks, M.I. E. E.. 14 and 15, Palmerston- 
buildings, Auckland, New Zealand, until 3 p.m. March 26. 


Wireless Telegraphy Stations. 
The SprANisH. MINISTRY OF MARINE invite tenders for the 


supply and erection of Wireless Telegraphy Stations at the 
Royal Dockyards of Cartagena and Ferrol. Particulars can be 
seen at the Ministry of Marine, Madrid. Negociado 5 de la 
Seccion Ejecutiva (Material) del Estado Mayor Central. 
Tenders must be accompanied by a voucher showing the pay- 
ment of a deposit of 7.500 pesetas (nearly £300) in the case of the 
Cartagena station, and 10,000 pesetas (nearly £40V) in that of the 
Ferrol station. 
Electric Cranes. 

Tenders will be opened on March 28 at the offices of the Junta 
de Obras del Puerto, GLion MUSEL, Spain, for the ins allation 
of three Electric Portal 3-ton Cranes, one Slide-rail 8-ton Crane, 
a Revolving Platform for the latter, and the Electric Power to 
work all four cranes; and for the construction of a Railway 
Track for the transport of the four cranes. A deposit of about 
£540 will be needed in the case of the cranes and of about £77 in 
the case of the railway. The estimated cost of the cranes and 
the railway respectively is £1,080 and £1.545.. The first com- 
petition will be for products of Spanish manufacture only. but 
a second competition may be held in which foreign. products 
may be accepted. 

Tenders have again been invited for Two Electric Cranes 
(10 tons and 6 tons respectively) for the docks at the PIR £us. 
Tenders will be received up to noon March 28 by the President 
of the Harbour Board, Pirwus, at whose office plans cin be seen. 
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IstiNGTON (LoxpoN).—' The Borough Council have accepted the 
following tenders for supplies to the electricity department for one 
year from April 1 next :— 

Dicks Asbestos Co. and Jas. Gibb & Co., enuine-room stores (14 
tenders received); Sloan Elesdrical Co. aid Ship Carbons (Ltd.) are lamp 
carbons (12 tenders received): Falk, Stalelmenn & Co., are lainp glubes 
(5 tenders received); Vacuum Oil Co. and First Russian Oil Co., oils and 
lubricants (4 tenders received); British Electric ‘Transformer Co. and 
Johnson & Phillips, transformers and c.i. tanks (5 tenders received) ; 
Gandy Belt Mtg. Co., Pryke & Palmer, A. B. Bosher & Co., and Stringer 
Bros., steel, iron, tools, belting- rope, &e. (15 tenders jecereed f: ; Young 
& Son. J. Knowles & Co., J. H. Turner & Lisney, Doulton & Co. and Leeds 
Fireclav Co.. earthenware pipes. insulators, troughs, bricks, fireclav, &e. 
(12 tenders received) ; Chamberlain & Hookham, electricity meters, &c., 
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for one year (14 tenders received) ; British Insulated & Helsby Cables, 
rubber and paper h.t. and l.t. cables (18 tenders received); Electrical 
Co., Crysel^o, General Electric Co., India Rubber Gutta Percha & Tele- 
graph Works Co., American Hard Rubber Co., Heap & Iohnson and A. 


PATENT RECORD. | 


Round, electric sundries, lamps, brushes, arc lamp parts, &c. (44 tenders 
received) ; Callender's Cable & Construction Co., W. Lucy & Co., British 
Insulated & Helsby Cables, Sykes & Sugden, J. Gibb & Co., and Dussek 
Bitumen Co., cable terminal, service and network boxes, tapes and 


castings (18 tenders received). 
-. SHEFFIELD.—The City Council have accepted the following tenders: 

G. Heathcote & Co., constructional steclwork for extensions to boiler 
house, £12,350 103. 7d. ; Wellerman Bros., additions to Jobson-road 
transformer sub-station (£198. 2s.) and  Chapellane sub.station 
(£258. 7s.) ; Wolseley Car Co., motor waggon, £550; T. A. Ashton (Ltd.), 
wiring Attercliffe Baths, £128. 10s. ; Electric Construction Co., three 
feeder panels, £148. 12s.: Stirling Boiler Co., re-tubing two Stirling 
boilers, £703, supply and fixing of two superheaters, £320. 

— Contracts for annual supplies of clectrical fittings have been cntered 
into with the following : Marsh Bros., Tasker, Sons & Co.. Makin & Co., 
Ediswan Co., Renton, Holdsworth & Co.. Thos. A. Ashton (Ltd.), 
General Electric Co., India Rubber, Gutta Percha & Telegraph Works 
Co., Hallamshire Electric Co., and David Ashton & Co. 

—J CAMBERWELL (LONDON).—The following tenders have been 
accepted for annual supplies of the electric lamps to the Council :— 

Cryselco Ltd., plain B.P., English make, 100 volts, 8, 16 and 25 c.p., 
5s. per dozen; 32 c.p. 5s. 9d., 50 c.p. 13s., 200 volts, 8, 16 and 25 c.p., 
5s. 3d. per dozen ; 32 c.p. 6s., 50 c.p. 13s. Fled Bros. & Co., Osram, 100 
volts, 16, 25, 32 and 50 c.p., 18s. 3d. per dozen ; 200 volts, 16 c.p., 24s. 7d. 
per dozen ; 25, 32 and 50 c.p., 22s, 6d. . Brimsdown Lamp Works, other 
metallic filament lam ps, “ Brimsdown Wirum,” 100 volts, 8, 16, 25, 32 and 
50 c.p., 178. per dozen; 200 volts, 16 e.p., 238. per dozen; 25, 32 and 
90 c.p., 20s. 6d. | EE | 

BRAprFoRD.—The following tenders have been accepted by the 
City Council :— . | 
=- €. H. Spencer, trolley bases for trolley vehicle cars, £370; North 
Eastern Stcel Co., 800 tons steel girder tramrails, £6. 65. per ton ; Thermit 
(Ltd.), 800 welding portions required for welding rail joints, 19s. 6d. por 
noition, less 5 per cent. 

Lonpon & NortH WESTERN RaiLway.—Scholey & Co. (Ltd.) 
have received from the Maschinenfabrik Ocrlikon an order for their 
special tool steel gear wheels and pinions for the motor equipments 
to be used in the electrification scheme of the London & North 
Western Railway. 

ScuoonL LiGnHTING.— The L.C.C. Education Committee have 
received seven tenders for wiring the County Secondary School, 
Brockley, and that of John C. Christie was accepted at £552, The 
figures of the other tenders were £559. 103., £565. 103., £600, £688, 
£690 and £907. | 

METROPOLITAN WATER Boarp.—The Board have accepted the 
tenders of Buck & Hickman (at £147) for an electric motor driven 
8} in. centre lathe, and of the Selson Engineering Co. (at £60. 10s.) 
for a self-contained electric motor driven vertical pipe-drilling 
machine. The tender of the British Insulated & Helsby Cables has 
also been accepted for annual supplies of electric wire and accessories. 

METROPOLITAN ASYLUMS DBoanp.—The tender of Toy & Winslow 
(at £109) has been accepted for an electric charge apparatus at the 
Mead Ambulance Station, and that of H. J. Godfrey (at £68. 10s.) for 
an electric motor for driving a saw bench. 


LoucuBoRouaH.—Last week the Council authorised the Brush 
Co. to proceed with the construction of a Ljungstrom turbo-alternator 
for delivery in August next. The contract for pipe work has been 
let to Aiton & Co. at £357. 5s. 

BALMAIN (AvsTRALIA).—Johnson & Phillips have secured the 
contract (through their Australian agents) for the supply of trans- 
formers. 

Lonpon County Councit.—The Council have accepted the tenders 
of Brecknell, Munro & Rogers for 150 trolley heads, £195 ; and Electro 
Mechanical Brake Co.. for unbreakable grid rheostats, £812. 10s. 

WaLsALL.— The following tenders have been accepted by the 
Council :— | 

Ferranti Limited, 150 k.v.a. tran-formej, £112; Walsall Electrical 
Co., switchgear, £50; General Electric Co., motor, £20. 

WINNIPEG (CaNADA).—Johnson & Phillips have secured (through 
their Canadian agents) the annual contract for the supply of three- 
phase transformers for the City of Winnipeg. 

WoLvERHAMPTON,— The Council have accepted the tender of the 
United Electric Car Co. for the supply and fixing of six additional 
top covers at £101 each. 

"^ WaNDSWORTH.—The Guardians have accepted the tender of R. 
Wavgood & Co. (at £94. 5s.) for carrying out repairs to two lifts at 
St. John's Hill infirmary. 

NELSON.—The Council have accepted the tender of B. Schabatt 

for wiring the new Council offices. | . 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
fally compiled by Messrs. MEWBURN, ELLIS & Pevon, Chartered Paleni Agents, 
70 and 72, Chancery-lane, London, W.C. : 

- Whenever the date applied for differs from the date on which the application was joligad 
at the Patent Office the former is given in brackets after the title. 


' 1912 SPECIFICATIONS. 
28,513 BippLEcomMBE & THoMas. Electrical ignition. 


1913 SPECIFICATIONS. 
783 WirtLiAMs. Method of and means for effecting the efficient transmission of 
electric sienalling impulses through cables. ' 
822 Marconi. Means for generating alternating electric currents. 

Relates to apparatus comprising a primary circuit consisting of a number of parallel 
wires or parallel branches of the same wire connected in series with a sourc* of cur- 
rent and arranged on the surfac? of a cylinder, a secondary circuit similarly consisting 
of a number of parallel wires or parallel branches of the same wire unconnect:d 
with the primary circuit and arranged on th? surfac? of a co-axial cylinder, and 
means for rotating one or both cylinders. 

3.181 MANSFIELD. Means for locating pipes, cables, or the like. 
3,249 Oris ELEvATOR Co. (Otis Elevator Co.) Electric control of alt:rnating-currznt 
motors. 

An electric hoisting system in which the hoist is driv2 by an alternating or poly» 
phase current motor, the provision of a direct-current generator coupled direct to the 
hoisting motor and separately excited by current supplied from a source such asa 
motor-generator set, the electro-responsive devic:s controlling the hoisting motor 
being operated exclusively by the direct-current g2nerated from these two sources. . 

3,271 B.T.-H. Co. (G.E. Co.) Manufacture of a material suitable for electrical insu: 
lation and other purposes. (Cognats application 22.358 '13.) 

3,339 AUTOMATIC TELEPHONE MFG. Co. (Automatic Electric Co.) Telephone systems. 

3,565 B.T.-H. Co. Electric motor control systems. 

3,566 B.T.-H. Co. (G.E. Co.) Manufacture of a material suitable for electric insu- 
lation and other purposes. ptos 

3,882 BURN Method and apparatus for suppressing the interruption arc on electric 
Switches. . ; . 

4,396 STERLING TELEPHONE & ELECTRIC Co. & Bett. Int2r-communication telephone 
Systems. 

4.773 Lyuncstrom & WiosrRoM. El:ctric machines having commutators. (26/2/12.) 

4.869 CoorgR & BARLow. Controller for electric lifts and hoists. i 

4,927 BROCKIE & JOHNSON & PuiLLIPs, Electrical contact devic?s particularly applic- 
able to arc lamps. : - ; 

6.861 Groves. Magazine electric fuse box. 

7,286 Lez & Orprigrp. Electric lighting of vehicles. n» 

7,853 GansiDE, Prepayment apparatus for the supply of electricity, (Addition to 

2.) 


1 
15.179 ScuiEssLER. Telephone relays. :(15/7/12.) 
15.579 Reeves & LUNDELL. Automatic telephone exchanges. (5/7/12.) 
15,697 Brooks & HoL_t. .Dynamo-electric machines. ; l . 
Relatss to direct-current dynamo-electric machines of the class which are driven 
at variable speeds, such as those employed in connection with the electric lighting 
systems of motor-driven vehicles. The machines are provided with brushes situat:d 
approximately in the neutral position relatively to the main field, and having a 
plurality of points on the direct-current armature winding, or on a separate winding 
on the armature, connected together, so that a short-circuited alternating current is 
generated in said winding, which produces a flux which opposes the main field to an 
extent dependent upon the phase relationship between current and voltage. 
19.668 RicHARDSON. Rectifiers for alternating electric currents. 
20.284 WALLACE & Macey. Trollies or collectors for electricity. 
21.115 Davis, Submarine electric lamps. ] 
27,348 HARTMANN & BRAUN AxT.-Ges. Means for use in concurrently producing upon 
AG oe strip or chart records or diagrams relating to several electric currents. 
(17; 1/13.) qu 
29,240 WibEGREN & WibESREN. Method of and means for effecting a diplex action in 
actuating electric apparatus at a distance by means of pulsating electric currents 
obtained from a sourc: of continuous electric currents. (30/12/12.) 
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APPLICATIONS FOR PATENTS 


Norg.—T he undermentioned Applications (except those marked t) are nol open to 
public inspection until after acceptance of Complete Specifications. Those marked © are 
open to inspection 12 months after the date attached to them. if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


January 15, 1914. ; 
1,154 Western ErEcrRIC Co. (Franklin Tuthill Woodward, Belgium.) Circult-ccn- 
trolling apparatus.* 
1,157 Siemens & Haske Axt.-Ges., LAtpLow & Petricrew. Telephone systems. 
(Addition to 18,498:12.)* ils 
1,158 FirzGeratp & FitzGeratp. Apparatus for recording number of telephone catis. 
1,163 Hoposow. Electric dinner or service lifts. 
1.169 SugPHARD & McKEcHNiE. Wireless telegraph or telephone systems. 
1,174 WapswoRTH. Combined starters, dynamos, and ignition timers 
internal-combustion engines.* : the 
1,176 ArLGEMEINE ELEKTRICITATS-GES. Contact-clock switch device for altering t» 
times for switching. (15/1/13, Germany.)* , tus 
1,181 LuBACH. Producing movements of an indicator or the like in electric appara 
or other instruments. * , nt 
1,187 Pomeri. Two-rate clectric meters for either continuous or altzrnating curre 
and with prepayment or not. 
January 16, 1914. 
1.215 FurroN. Outdoor seats particularly applicable to tramway car seats. 
1,221 CowrEgR-CorEs. Process for banding projectiles. ; interna! 
1,227, 1,228 Lucas & Turner. Dynamo-?lectric starting mechanism for interna: 
combustion engines. 
1.238 FiNcATO. Electric current regulators. (16,1,13, Italy.)* 
1.241 CUNNINGHAM. M'etalconduits for electrical conductors... sss Cr Haga 
1,248 GgiPEL & MARGERISON.  Rosi:tanc? apparatus for electric motor starters, 
stats. and the lik».* 
1,252 Macray. Incandescent lamps. (8/9/13, U.S.)* - 


January 17. 1914. l , Tus 

1,220 Harrison & RAE. Insulated electrical conductor for signalling iu nun?» 
similar jlac2z trom any point on length of conductor. 

1.295 Viasteo, CLARK & Watson. Electrical resistances. 

1,309 W. PHicieson, T. W. H. PuiniPsoN & P. C. PHILIP oN. 
cars and the like. 

1,319 Hamitton. Support for electrical conductors. 

1.341 MiooLEv & VANDERVELL. Dynamo::lectric machines. 

1,342 Cromarty. Automatic and self-adjusting lifeguard for 
vehicles. (Addition to 18.287 13.) 

1,347 B.T.-H. Co. (G.E. Co., U.S.) Metallic compounds and pr 
the same. 

1,362 Pune uix Dynamo MFG. Co. & Pont. Starting rotary converters, 
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-= MUNICIPAL ACCOUNTS. 


M Hampstead (London).—The accounts of the electricity departmen 
for the year ended March 31, 1913, have now been recently issued 
and show capital expenditure £453,206 (increase £1,885), of which 
£198,091 has been repaid. 

Revenue was £68, 767, gross profit was £35,057, interest required £9,431, 
end instalment of principal £20,641, leaving £4,985 (against £4,344) net 
surplus for the year, to which is added £1,873 brought forward. £2,140 
has becn devoted to relief of rates, £1,525 applied to defraying excess 
expenditure on conversion of strect lamps to electric incandescent and 
expenditure on new lamps since conversion end interest on such expen- 
diture, £369 written off obsolete stores, and £2,824 carried forward. The 
plant capacity was 5,884 kw. (as in previous year) and the total maximum 
demand was 3,286 kw. (against 3,283 kw.). The total number of (equiva- 
lent) 30-watt lamps connected was 386,729 (363,137). Units sold were 
5,320,761 (5,000,215). - Load factor was 18-48 (17-24). Works costs per 
unit sold were 0-99d. (1:02d.) and total costs, exclusive of capital charges, 
1-50d. (1-62d.). 

Leicester.—The annual accounts of the tramways for the year 
ended Dec. 31 show total revenue £164,517, working expenses 
£110,115, and gross profit (including £3,345 interest on reserve fund) 
£57,748 (compared with £54,481 last year). 

Interest and sinking fund required £37,770 (against £36,813), leaving 
net balance £20,048. Passengers carried were 37,073,717, and car-miles 
run 4,028,542. The Tramways end Electricity Committee recommended 
that £10,000 be devoted to relief of rates, and £3,997 be applied to pur- 
chase of new cars, cer covers, new engine bed, &c., and to power supply 
purposes, Parcels carried were 118,099, and the receipts from this 
tervice were £557, against working ex penses £488. 

The report of the city electrical engineer (Mr. T. R. Smith) on the 
(lectricity department for the same period states that the net profit 
wes £1,552, egainst £1,804 in 1912. Units sold were 3,984,319 (against 
2,630,771). The total horse-power of motors installed on consumers’ 
premises is 5,615, an increase of 44 per cent. Generating cost was 
0-5801d. (against 0-5320d.), the increese being chiefly due to higher price 
of fuel, which cost ls. 3d. per ton more, the fuel cost per unit being 
0-2407d. (against 0-2004d.). Capital expenditure was £739,982. The 
year’s revenue was £164,517, and working expenses were £110,115. 

Liverpool.—The electric supply accounts for the year to Dec. 31 
last show total capital expenditure £2.196,618 (increase £33,271), of 
which £627,243 has been redeemed and £55,173 repaid temporarily. 

Revenue was £306,653, and after meeting working ex penses and special 
charges and providing £2,269 for new services and £2,729 for new meters, 
and writing off £381 loss on service lines account, the gross profit was 
£171,338, and interest received made the available balance upto £174,965, 
out of which has been provided for interest £66,794, sinking fund £56,243, 
renewal fund £26,928 and contributed to general rate £25,000. The 
reserve fund amounts to £184,472 and the renewal fund unexpended to 
£115,152. 


The accounts of the tramways department for 1913 show total 
capital expenditure £2,024,707 (increase £9,513) and the total sum 
set apart for sinking fund and redemption of debt is£1,091,771. 

Revenue was £715,120 (compared with £668,220 in previous year), 
operating costs, including rents of leased lines were £451,067 (425,018), 
gross profits was £263,453 (£243,202), and interest and sinking fund re- 
quired £109,290 (£109,344), leaving net profit £154,163 (£133.858). 
Earnings per car mile were 12-10d. (12-03d.), operating costs 8-064d. 
(8.102d.) and total charges 10-015d. (10-186d.). Passengers carried 
were 144,085,927 (compared with 134,249,967) and car miles run 13,442,605 
(12,590,408). 

The report of the general manager (Mr. C. W. Mallins) states that out 
of the year's gross profit £54,163 has been placed to reserve, renewal and 
depreciation account, and £100,000 (£20,305 more than in the previous 
year) contributed in aid of rates. The total amounts set aside for reserve. 
renewal and de preciation since the Corporation has owned the undertaking 
Is £765,803, and £472,899 has been contributed in relief of rates. The 
undertaking has also paid £356,983 in rates since 1897. There are 595 
electric cars in stock. Three sample automatic point controllers have 
been installed during the year, two of which have been in service 10 
months and one four months, and it is hoped during the current vear to 
further extend the use of these fittings at the most important. points in 
the city. ' 

Walsall. —The accounts of the tramways and electricity depart- 
ments for the year ended Dec. 31 have been passed. The total 
capital expenditure on the tramways is £183,351, of which £25,839 
has been redeemed. 

The year's revenue was £33,673, and working expenses were £21,608. 
Interest required £5,19] and sinking fund £3.439, the net profit being 
£1,480, of which £1,000 is to be devoted to relief of rates and £480 used 
to defray cost of brakes. Total revenue per car-mile was 11-2344. 
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(compared with 11-326d. for previous year) working expenses were 
1-209d. (6-569d.), and the average fare per mile was 0-79d. Passengers 
carried were 6,121,381, car-miles run 719,372, and units used 845,654. 

The report of the Electricity Committee, which was adopted at the last 
meeting of the Council, states that the income for the vear ended Deo, 31 
was £23,069 (compared with £17,917 in previous year), and working and 
general expenses were £16,107, leaving gross profit £6,062 (£4,274). 
Interest required £4,502 and sinking funds £5,155, the net result being a 
deficit of £2,695, 


COMPANIES’ MEETINGS AND REPORTS. 


Ere 


City of London Electric Lighting Co. (Ltd.) 


The twcn'y-fourth ordinary general meeting was held on Wednesday, 
My. J. B. BRAITAWAITE presiding. 

The SECRETARY (Mr. A. F. Harrison) read the notice convening 
the meeting and the auditors’ re port. 

The CHAIRMAN, after introducing the two new directors (Sir David 
Salomoas and the Marquess of Winchester), said : We have again to con. 
gratulate you on a fairly satisfactory year's operations. Our progress is, 
of course, somewhat slow, because our area is restricted ; but we do make 
progress year by year both in the number of kilowetts connected and in 
the gross and nct earnings. The capital expenditure for the year was 
£47.450. 4s. Bd., comparing with £45;508. 12s. 2d. in 1912 and 
£45,813. 16s. 2d. in 1911. We have written off the demolition account 
£53,890. 5s. 101., which represents the original cost of plant demolished 
or replaced by plant of more modern type. The net result is a reduction 
of £6,434. 1s. 2d. in net capital expenditure. The gross capital expen. 
diture up to the end of 1913 was no less than £2,560,873. 18s. 5d., while 
the capital actually received was £1,805,950, so thet we have provided 
£154,923 from other sources. Of the demolition account we have now 
written off a total of £566,984. 3s. 11d. of plant which we have demolished. 
All that money was properly expended by vour directors at the time it 
was spent, and is equally properly written off now. Whenever improve- 
ments in the plant have been made, enabling us to increase the economy 
of generation, we have unhesitatingly scrapped the old plant, although 
not worn out, end installed more modern‘plant, and that is the reason for 
the success of your company. Therefore I claim that this £563,000 we 
have written off is really in the nature ot a payment legitimately made in 
building up the goodwill of your business. 

Pointing to a diagram (prepared by the company’s engineer), tho 
Chairman continued : This will enable vou to see the effect of putting in 
this more economical plant. The dotted line re presents the cost of coal — 
the quantity of coal used. You will note the tremendous drop that has 
taken place. In 1899, when we generated just over 10,000,000 units, 
we burnt 57,207 tons of coal; in 1900, when we generated 14,378,000 
units, we burnt 78.000 tons. In 1904, when we generated 19,766,000 
units, we burn 38,642 tons, against 78,348 tons in 1900 for only 14,378,000 
units. For 1913 we generated 33,500,000 units and burnt 40,521 tons 
of coal, or only 2,000 tons more than when we were generating 20,000,000 
units. The total of our various reserve funds show an increase of 
£2,087. 3s. 10d.. compared with a vear ago, so that the total appropria- 
tions to these funds for 1913 have been practically£56.000. The revenue 
shows an increase of £13,694, comparing with an increase of £0,035 in 
1912, and of £9,455 in 1911, so that in this respect the past year has been 
more satisfactory than either of the two previous vears. A still more 
satisfactory feature is the fact that of that gross increase of £13,694, 
£10.909 has been retained as profit, compared with only £1,815 in 1912 
and £5,111 in 1911. The total working expenses for the year have 
increased, but the difference between the two is only £3,785, of which 
increased cost of coal represents £3,396 and the balence represents rates 
and taxes (increase £490). Coal has cost £3,396 more, elthouch we have 
actually used 895 tons less. In 1912 the price of coal rose ls. Id. per ton, 
and in 1913 2s. 03d. 3 

The extra 2 per cent. dividend now proposed will absorb £13,295, and 
the balance of £3.8409 will be provided by again reducing the balanee 
brought forward from last vear (£24,333) to £20,484, and to this we have 
added the balance of the dividend equalisation fund, £7,352, the result 
being that we carry forward £27,836, or £7,836 above the normal £20,000 
which I regard as our regular carry forward. The figures ot the past vear 
show an increase in connections of 2,552 kw. and for the first time for 
many years we are able to report a slight increase in our net lighting 
connections, thus marking the end of the depression caused by the metal 
filament lamp. A new contract for public lighting has been entered into, 
as mentioned in the directors’ interim report, with the Corporation of the 
City of London, and pursuant to that contract a new system of overhead 
street lighting is in course of installation. So far as the work has pro- 
ceeded, it has met with great appreciation and success. With regard to 
the right of the City Corporation to purchase your undertaking this vear, 
as you know, any time within six months to Aug. 18 next they have the 
right to purchase our undertaking by agreement, Whether they will 
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exercise the right or not I cannot sav. In our opinion, if they do not 
exercise the right you may rest assured that vour property will not be 
disturbed by them but will be left to you. It is hardly possible to con- 
veive that a body of business men, such as I suppose the Corporation are, 
will fail to avail themselves, in some shepe or form, of the right to pur- 
thase an undertaking which would give such a handsome revenue to 
them and which they could easily re-leare if they thought well to ourselves 
4o manage it and carry it on and so ensure skilled technical management 
and an increasing profit. However, that is a matter for them to con- 
sider.” They have made no oyertures to us cf any kind. 

so The Chairman then referred to the proposal before the London C'om- 
panies which is Cealt with fully in our reports of the Metropolitan and 
other companics. Mr. Braithwaite sald: If the terms of purchase by 
the London County Council in 10931 were known it might be possible to 
devise a scheme for improving the London supply of clectricity, but the 
terms are quite indefinite, end opinions differ very widely as to their prob- 
«able effect. In 1908 Parliament, in its wide, struck out cer ain clauses 
of a bill introduced by several of the London Companies creating a joint 
committee and providing sccur ty for raising new money, leaving the 
bill. as 1 told the then President of the Board of Trade, merely a demestic 
linking-up scheme. The result ha: baon, as might have been expected, 
that” practically nothing hes been done and when the London County 
Conneil come to buy in 193) they wll buy a museum instead of a pro- 
perly co-oedinated system cof elect ric supply. 

With a view to provi ling a comprehensive plan for the future of elcc- 
tricity supply in London, important. financial interests, comprising 
Messrs, J. H. Schroeder & Co.. Messrs. Morgan, Grenfell & Co., and 
Messrs. W. Greenwell & Co., are prome ting the ©“ London Elcetiie Supply 
"Bill 1914." through the Count; of Londen Elcetric Supply Co., on 
behalf of themselves 2nd such other of the Lordon electric supply com- 
ponies av may wish to join. The bill propc. es to give power to the 
‘London elcetrie supply compares ard the Lengon County Council to 
enter into an egreement for pos’ poring the dete of purchase of the under- 
takings, for the variation of the terms and conditions upon which such 
undertakings may be purchased. and Jor meking new provisions with 
regard to such purchase, At the present time the London County 
Council has a Special Committee sitting to look into the question of 
im proving the electric supply of Lendon, so that all the means exist for 
the carrying on of immediate ne g@iietions, One might have supposed 
that the London electric supply companies would have welcomed such 
tn opportunity, but, Lem sorry fo. ay, covery one of them, including your 
own Company, hes petitioned agent the hill. So far as your own 
Company is concerned, I need herdly say that I am no party to the 
action which is being taken on your behalf, and diva: sociate myself from 
the action of some of my clergues in the matter. In. my opinion, 
unless something is done, and thst pcmptiy, the County Council itself 
will put forwerd a scheme of its cwn. Whe plan, as outlined by the 
bankers, has two sides to it—the cnuinecring side and the financial side. 
On the engineering side, the barkers me boing advised by Dr. Parshall, 
‘and it is propesed in the first instance to link up the existing power 
houses, thus at once setting fre the large surplus store of generating 
plant which is alreedy installed, and, secondly, to erect one or more 
large power houses placed in localities. where the greatest possible 
facilities exist for the cheap generation of electricity, so that they will be 
in a position to give a supply in bulk in ell cases where it may be found 
economic ltedoso, In the cese of vonr own power house at Bankside, that 
is one of the most favourably situated for economical generation, and it 
is probable that, should the scheme be adopted aud the holding company 
formed, your power house will continue to be used for the generation of 
electricity for many years to come. 1 now move the adoption of the 
téport and accounts. ' 

The DEPUTY CHAIRMAN (Mr. Frederick W. Reynolds) seconded 
thè resolution. 

Mr. P. D. TUCKETT (a director) said that in view of the (Chairman's 
reference to the fact that the board we e not united, he wished to make it 
clear that the objection to the so-called amalgamation scheme which had 
heen put forward was not an objection in principle, but they were not 
pre pared, as qiardians of the sharcholéers interests to swallow a scheme, 
which they knew in some particulars to be unsound, without having an 
opportunity of examining it, and thet they had not hac, 

Sir DAVID SALOMONS said that: appeering amongst them after 
niany years (for nine years he was thar chennn) hè hid no strony 
feeling on one side or the other on this matter, He then held that they 
had et the present time a very good bit of meat, and they must do cvery- 
thing in their power not to drop it for the shadow. 

| The CHAIRMAN, in a general ic ply, said he thought it unnece: sary to 
petition against the bill, which would only become an Act if they eurced 
to the terms, It was entirely a voluntary matter, But in view of the 
erroneous statements made by the chuirmen of some other companies, 
he felt it right that somebody should state the actual position regarding 
the scheme. 
* The resolution was carried unanimously, as were resolutions approving 
the dividends, the re-election of the retiring divector (Mr. P. D. Tuckett) 
aod the retiring auditors, A vote of thanks to the chetrman and directors 
broneht the meeting to e clare, 


| Metropolitan Electric Supply Co. (Ltd.) 
| The twenty-seventh ordinary general meeting wao hcld on Tuesday. 
under the presidency of Mr, W. HARRISON Civis, f 
Fhe SECRETARY (Mr. E. Cunliffe Owen, €C.M.G.. having read the 
iotice convening the inecting and the auditors 1e port, 
: The CHAIRMAN said: The capita] expenditure, which in 1912 
) 


amounted to £2,103,966, now amounts to £2,172,336, or au increase of 
£68.339 in the year. The gross revenue amounts to £217,605, an increase 
of £15.422 during the vear. The working expenses amount to £111,316, 
or an increase of £12,230. The balance to the credit of the revenue 
account amounts to £106,288, from this the directors have set aside 
£22,000 to the depreciation and reserve fund, which now emounts‘to 
£319,355. This leaves a balance of £84,288, and, with the carry forward 
from last account, interest. on investments, and other receipts, makes s 
total of £07,474. After deducting interest on debenture stocks and loan:. 
dividend on preference shares and other charges, there remains a balance 
of £47,653. An interim dividend at the rete of 4 per cent, was paid last 
August, and the directors now recommend the payment of a further 
dividend at 2s, 6d. per share (being at the rate of 5 per cent. per annum), 
making a total distribution for the vear of 44 per cent. This will absorb 
£25,000 and leave a balance of £2,653 to be carried forward. : 

Much of our increased business is in the Western area and mostly added 
in the last two or three years. In working this new area a considerable 
amount of cost is due to what we may call " standing charges,” and thee 
are necessary whether we are earning a large or small reveuuc. lf 
coal in 1913 had been the same price as in 1911 we should have had at 
least another £7.500 to add to our net revenue. J am glad to say there 
is likely to be no increase in the price this year. Me hope also to make 
a fair saving by the money we have spent in obtaining the latest and best 
running plant. In January we started a new turbine of 4,000 kw. capa- 
city, which, our engineer assures us, will considerably reduce the amount 
of coal required per unit. 

I should like to say a word as regards our depreciation and reserve fund, 
which now amounts to the satisfactory figure of £319,355. 1t is largely 
invested in outside securities and in freehold land. The site in Kingsway, 
so long on our hands, has now been let on a 98 vears’ lease at a very satis- 
factory rental. We have always put our securities in the accounts at 
cost price. 1 am glad to say that the valuation of our securities this year 
shows a total depreciation of only £289. 

As to the scheme that has been so much discussed in the papers during 
the last few months, vou may be approached from outside to make agre- 
ments to exchange your. hares into those of a few promoting company. 
and it is only right that those of vou who have neither technical 
knowledge nor the time to go sufficiently into the question should 
know that the considered views of the Board are. on this. matter. 
In 1£08 a combination was formed by a majority of the London 
companies to apply for an Act somewhat modifying the con- 
ditions under which they held their orders, We ell recognised that the 
provisions in the orders prohibiting any association of the companies was 
a handicap on the industry, while at the same time the purchase clau 
was so framed as to make it impossible to know which companics in 1931 
might be taken over by the local authorities and which might be left. 
In many areas two companies are supplying in the same district, so that 
it would have been quite posible for a local authority to purchase one 
and then to starve out the other by rate-aidcd competition, We agreed 
that we would not oppose the London County Council in that they 
should become the purchesing authority in 1931 instead of the verious 
Borough Councils, The csscnce of our not opposing this portion of the 
scheme was thet the Council agreed, if they elected to buy at the end af 
the period, that they should buy one and all of the London undertakings 
at the same time, thus doing ewev with the fear of buying one under 
taking in eny district and leaving the other to be competed with. We 
further fully recognised that the power of combining might lead to le:s 
capital expenditure and somewhat cheapening working costs. Lastly. 
we recognised that if the power of combination were granted it could 
only be carried into effect by a large expenditure of capital. 

With a limited tenure it did not seem possible to get back by increa-ed 
savings the whole of the capital that would be required to be spent on 
this linking up, and we asked that in the future arbitration the arbitrator 
should be ellowced to take this unexhausted Capital into consideration, 
We alo esked that if the combination was allowed the companies should 
have powertoappoint a Joint Statutory Committee to manage their affair’. 
A Committec of the House of Commons passed the Bill, but on third read- 
ing in the whole House we had to withdraw on eccount of threatencd 
opposition in the clause relating to the extended power of the arbitrator r 
regards the new capital for amalgamation, This, as we foresaw. knocked 
the bottom out of the most importent part of the BiH. for we knew that 
difficultics would grise in obtaining money for the combination unter: the 
capital Wa. in some Way secured. The result of the whole Act was that we 
Bot NO deototance a> Prepares railing new capital,but at the same time we 
gamed one solid advantage —namely, the “one and all" purchese claw 
agreed to by the London County Council. This, as vou sce, has an impor- 
tant bearing on ourettituce towards the scheme now before Perliament, 
which, if passed. would allow the London County Council to make agttt- 
ments as to purchase with one or more com panic s only without reference 
tothe companies as a whole, and this, if permitted, would rob us entirely © 
the benefit of the “one and all ^ clause for which we fought so strenuously 
m t908, Late last vear certain promoters put forward en outline of a 
scheme for combining the present interests, The scheme involved an 
immediate outlay of between four and five millions, and the ultunate 
serapping of some millions of. property which is et present profitably 
employed in carning a fair dividend, The general outline of the pre 
moters” scheme was that they should establish themselves into à heldin: 
company to acquire all the existing preference and ordinary shares m 
the present companies, and to exchange them for debentures and other 
preference shares, each carrying a higher interest than at present. At 
first sight the offer seemed inviting, but the immediate question arose 
as to where the revenue was ty come from to pay the increased dividend 
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upon the present shares and also the interest on the new 4} millions of 
capital. Certain figures were put by the promoters before a combined 
meeting of the London companies showing that the large extra amount 
would come partly out of increased revenue and partly out of savings 
by working expenses. After two or three meetings and hear- 
ing the views of the promoters, we decided, and I think quite rightly, that 
figures involving so much technical detail should be put before a com- 
mittee of experta to examine and criticise, and this has been done. The 
figures of this committee convinced many of us that the actual sum lft 
available for the purposes of, increased dividend and for added interest 
for the 43 millions of new capital would be quite inadequate to make the 
exchange of shares a protitable or even a safe one for the present holders. 
It is, therefore, the general opinion that we should combine so as to use 
our stations to their fullest economic capacity rather than scrap plant 
to the value of several millions. 

> Before sitting down I would wish to express on behalf of the Dircctors 
their high appreciation of the work done by the staff, who have spared 
no pains or trouble in promoting the interests of the company, and they 
would specially thank Mr. Highfield, the engineer and manager, and Mr. 
Cunliffe Owen, the secretary, for their invaluable services. Lastly, we 
wish to thank the large number of our employés who have always shown 
the utmost loyalty to the company, and a large majority of whom have 
been in our service for a great number of years. T now move the adoption 
of the report and accounts and the declaration of the dividends therein 
set out. 

Sir JAMES PENDER, Bart., seconded the motion. 

Mr. H. L. CRIPPS ssid: Any attempt to manage the electrical supply 
of London as a big municipal undertaking would be impossible. 1t was 
insane to'suggest that all the expenditure which had so far been made in 
London should be thrown away and the whole thing be done over again 
at the expense of the ratepayers. Astothe so-called scheme of which they 
were now hearing so much, he could only say that, except for something 
which re presented the idea of certain engineers, there was no scheme, 

Mr. W. J. FISHER continued the discussion, to which the Chairman 
briefly replied, and the motion wes then carried unanimously, 

Resolutions re-clecting the retiring directors and auditors, and accord- 
ing a hearty vote of thanks to the chairman and directors brought the 
proceedings to a close, 


W. T. Henley’s Telegraph Works Co. (Ltd.) 


The thirty-fifth ordinary general meeting was held on Friday last 
under the presidency of Mr. SypxEv GEpar, M.A. 

The SECRETARY (Mr. A. E. Salinon) read the notice convening the 
meeting and the auditors’ re port. 

"The CHAIRMAN reminded the shareholders that it was now 10 years 
ago that their first meeting was held at Blomficld-street after many 
years meeting at the Cannon-street Hotel. 1903 was notable to them not 
only because they had bought that property in the City of London, but 
from the fact that they were then nearly completing the purchase of 
]1 acres of land at Gravesend. On this land they had constructed and 
equipped one of the finest works in the United Kingdom, where they had 
plenty of room and scope for development. At that time he prophesicd 
they would have to call up more capital and promised that they would 
only call up capital as it was really wanted. This had gradually been 
ealed upto the present amount of £200,000 ordinary, £200,000 preference 
and £150,000 debentures, All except the ordinary capital had been 
raised at 44 per cent. Ten years ago the profits were £39,000 on the 
then £400,000 working capital. We have paid a steady dividend of 15 
pér cent., once—last year—inereased by a bonus of 2 per cent., owing to 
special circumstances, We are this year continuing the 15 per cent., but 
for the special reason stated in the report we are adding a bonus of 5 per 
cent, Our total profit for the year before deducting debenture interest and 
ircome tax was £93,500—1 per cent. on the £550,000 capital—but as 
I have said the greater proportion of that capital was raised at 4) per 
cent. Besides this £550,000 of capital we have £200,000 reserve, which 
can, of course, be employed in the business; so that really we command 
£750,000, upon which amount this big protit of £93,500 cannot be called 
excessive. ‘Ten years ago the reserve was only £100,000. During the 
past 10 years, besides the increase in our buildings and property and 
making ample provision for dilapidations and depreciation, we have 
raised the net assets from £326,600 to £510,000—that. is, after payment 
of the preference shares, and after paving off the debentures, 60 that to 
represent the £200,000 of ordinary capital we have £510,000, a surplus 
of £310,000 which is worth £12. 10s. for cach of our £5 shares, and as we 
have a gerat earning capacity this very much increases the real value of 
the share. When Mr. Sutton 10 years ago replied to a question as to the 
wisdom of our buying 12 acres of land, he replied that it was realised the 
land was not wanted at that time, but he added: " the company ts not foi 
to-day nor for to-morrow. "This is the thiriy-fifth year of the company's 
existence. We have agents in nearly all parts of the world and are doing 
a lucrative business everywhere. Our accounts are made up to Dec. 31 
last; since that time a good portion of our gilt-edged securitics have 
risen very considerably and had the account been made up at the present 
time it would not have been necessary to write off so much. We have 
written off £16,000 to depreciation of machinery and buildings, because 
we have demolished at North Woolwich some buildings and dismantled 
some machinery to make room for improvements, We have spent 
£35,000 odd on works, especially at Gravesend. We have added the 
manufacture of motor tyres to our works, which I hope may prove a 
prosperous feature, We have no trouble with our work people, who seem 
to have had very few accidents.” I have to refer with very vreat regret 


to the resignation of Mr. Frederick Newton throngh illness am advance, 
ing years. He is very ill. and our latest report is that Mr. Newton lics 
in an almost unconscious state. He had hoped to be present at the 
meeting. We are all very sorry to part with him. We have appointed 
Mr. Potter to a seat on the Boerd in Mr. Newton's place, and we have 
given Mr. Sutton some assistance by appointing Mr. Rosling, who was 
ourmanager in Australia, a:sistant manager To Mr. Sutton, Mr. Hatten, 
Mr. Wright. Mr. Salmon (the secretary) and all vour staff your thanks, 
are due for the promotion of the interests of the company I1 now move, 
the adoption of the report and accounts, ssn oat 

The MANAGING DIRECTOR (Mr. George Sutton) seconded the reso- 
lution, and referred feclingly to the absence of Mr. Frederick Newton. 
He said that Mr. Newton had sat by his side for the past 32 or 33 vears, 
and they had been associated for 40 years. Turning to the accounts, he 
said the year under review had been the very best year Henley’s Company 
had ever ha‘l, the largest in all respecta, due to an increase in ell depart- 
ments of the company's business with one exception, the submarine cable 
business, which when he joined the company as secretary was the only 
business the company did, or practically so. The directors were satistied 
with the growth of their home trade, in all branches of which there had - 
been an increese, and although the percentage of profits on this trade for. 
1913 on the gross turnover had not been so great, the increased turnover 
had increased the actual profits from that source. The great feature of 
the year had, however, been the growth of foreign trade in every de part- 
ment except that to which he had ri ferred. In connection with tele phone 
work, the company were receiving a fair share of the telephone cable 
business from the Post Oflice, end many large contrac.s had been placed 
with them. From abroad also there were large increases in the amount 
of telephone work for which they had received orders, and particularly 
from the Colonies. During the year they had made and laid a submarine 
telephone cable across the Straits of Gorgia connecting Vancouver island 
with the mainland. This cable was somewhat of an experiment, 30 
nauts in length, and had proved eminently satisfactory, working- well 
from Vancouver to Victoria. A similar cable was now being made by ; 
the company for the Danish Government. It was due to their works 
manager, Mr. Hatton, that they were able to construct this cable within 
a reasonable time. ‘They had secured a large order from Shanghai, in- 
many respects very satisfactory, Lut especially so from the fact that 
Shanghai had recently been buying very much cf its electrical material, 
outside England. The Henley Wiring System of surface wiring had met 
with much success, especially abroad, where it was suitable for the 
cottage es well as the pa’ace, and had Leen instellcd in such buildings. 
as the Cathedral et Lahore and the Cathedral at Bermuda, They had. 
also been busy in shipping work. H.MLA.S. “ Australia," the flagship, - 
of the first unit of the Australian squadron, had been supplied by the 
company with the whole of its cables; the huge new Cunarder, * Aqui- 
tania," had also heen supplied with its cables by Henley’s. But their. 
newest and most important field of work was probably in the electritica- 
tion of railways. The whole of the cables for the electrification of the 
Central Argentine. Railway Co. had been manufactured and delivered. 
in the Argentine and were now being laid under the superintendence of 
the company's engineers, They had also received ordeis from the 
London & North Western for cables m connection with the Willescen | 
eleetrification, and for the electrification of suburban lincs at 
Buenos Ayres, by the Buenos Ayres Western Railway Co. The latter 
contract represented something over £200,000. Many of these large. 
orders were diflicult to carry out and could only be undertaken by com- 
panies in a strong position financially. Their bonus this vear was due 
to the merit of their ^ Why Not" golf balls. It hed taken their staff 10, 
years to construct this ball. That business hed to be a very large one 
to be worth their while. He regarded the outlook from their motor-tyre 
department as promising, and he would be asking for large extensions 
of the factory devoted to this branch of their work, which was being 
carried out without any addition to the company’s capital. 

Mr. CRICHTON briefly referred to a suggestion for profit-sharing 
with the members of the company's staff and work people. 
Mr. GEORGE SUTTON said the directors had always in mind the 
staff as well as the shareholders. A good deal had been done in the way - 
of bonus to the staff, but. Mr. Crichton's proposal was a difficult one to deal : 
with. It was always before the board. this endeavour.ta produce a 
profit-sharing scheme for Henley’s, but they had not vet arrived at any. 
solution. They had, however, tried in many ways to reward their staff 
for the success of the company beyond their ordinary salaries. Many 
members of the staff had a direct interest in the profits of the company 
under their agreements, and many of the head men at the works got a 
bonus in every good year of trade. | 
The resolution. was then carried unanimously, as were resolutions 
approving the dividend and honus, re-electing the retiring direetors (Mr... 
R. J. Hatton and Mr. Martin Roberts), and re-appointing the retiring 

auditors, des . 
Cordial votes of thanks to the chairman, directors and staff having. 
been carried by acclamation, the proceedings terminated 


> 


British Electric Transformer Co. (Ltd.) 

The eleventh ordinary general meeting was held on Thursday lest weeks - 
Mr. A. F. BERRY presiding, 3 

The SECRETARY (Mr. J. ^. Wrist) read the notice convening the, ' 
meeting and the auditors! report. 

The CH AIRMAN said : Our chairman, Mr. Albright, is absent through ` 
ill-health. He has heen unwell for some time, but has kept himself in — 
touch with the company’s work. I am sure that we, the shareholders, — 
wonld wish that Mr. Albright, even with his indifferent health, should ^ 
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retain the chairmanship of the company. (Hear, hear.) Turning to the 
accounts, the increase in the ordinary shares is due to one or two share- 
holders having exercised their right to subscribe for these shares at par. 
Sundry creditors stands for about £3,274 less than last year. With re- 
gard to depreciation reserve, last year it was unnecessary to increase this, 
but wc propose this year to add £1,500, bringing the total to £9,300. Our 
reserve account will now stand at £29,245. 5s. 10d., built up entirely 
out of profits in the last six years. On the credit side we have added 
£333. 9s. 8d. to our patents and goodwill account, bringing it to 
£65,054. 19s. 3d. Nearly the whole of the reserve of £29,245. 5s. 10.1. 
can be set against this if it is so desired. Freehold land, buildings, plant, 
machinery, &c., is incregsed by £3,991. Os. Td.. due to the cost of a plot of 
freehold land and to our having partly equipped the new bay with 
machinery, to enable us to carry out the bigger contracts we have in hand. 
Stock of materials, &c., stands for about £2,586 less than last vear, and 
is, es usual, veritied as far as possible by our auditors, Investments are 
about £1,250 less. Out of £9,692. 16s. 11d. some £5,000 is in British 
ra‘lway debentures, and what could be called trade investments of un- 
ecrtein velue or difficult of realisation now stand et ebout £4,000. Sundry 
debtors ere about £4,261 more, but are all considered good. General 
cherges have increased by about £1,800, due to the extra work carried 
cut during the 12 months under review. There is e fresh item of staff 
bonus. "This has been in operation for about five years. It wes started 
wh^n th^ profits of the company were about half what they erc to-day, 
cs en additional inducement for the steff to do their best for the welfare 
of the shareholders. It depends upon the amount of profit earned, and 
comes into operation when the profits are more than sufficient to pay the 
preference dividend and 5 per cent. on the ordinary shares. The directors 
thought it well to set this out as n separate item, Gross profit is about 
£3.766 higher than last vear, net profit being increased by nearly £500. 
We are distributing less than half the total profit availsble and have put 
considerable sums to reserves, and therefore the position seems an emin- 
ently sound one. The business has shown great expansion during the 
past year. Shipping orders are particularly satisfactory, and show cor- 
siderable increases. We began 1914 with orders in hand far in excess of 
those in hand on Jan. 1, 1913, which were some 25 per cent. greater than 
those for 1912, itself a record year. We welcome this opportunity for 
thinking our employees one and all for their loval co-operation. 

This brings me to & matter to which, I think, the attention of all share- 
holders should be invited. Our business for some years has embraced 
the manufacture and sale of the “ Tricity " Cooker, suitable for use in the 
kitchen of palace or cottage. Your directors have taken the keenest 
interest in this cooker. Members of the engineering and clerical statfs 
have h*d them installed at home, and the two mess rooms et the works 
for men and women are both equipped. The shareholders should do as 
much for themselves. With experience in your homes to warrant your 
enthusiasm, your friends, too, will want “ Tricity " cookers, and will 
possibly take a share interest in the company, and so strengthen the 
company. I have in my house one “ Tricity " cooker of the 1907 type 
still doing good work, but you and your friends can get the 19l4type. A 
visit to “ Tricity " House Restaurant, 48, Oxford-street, Lordon, will 
teach vou most that you require to know, and ea postcard to the Secre- 
tary will bring an answer to any question that can be answered. ] now 
move the adoption of the report and accounts, 

Mr. T. ROWE seconded the motion. 

Replying to some questions, the CHAIRMAN said that since they had 
had the “ Tricity " House, numerous inquiries had been received from 
individuals who then went to their municipal authorities and asked them 
to hire the cookers. There were between 30 and 40 authoritics now 
hiring the “ Tricity " cooker. 

The motion was carried unanimously, es were resolutions approving 
the dividends and re-electing the retiring director (Mr. A. F. Berry) and 
the retiring auditors. 

A vote of thanks to the chairman concluded the meeting. 


AUTOMATIC TELEPHONE MFG. CO. (LTD.)—The directors’ report 
states that the profits for last year were £22,941 (against £13,408 for the 
previous year). After payment of preference dividend and writing off 
£8,000 (against £1,313) a year ayo), £3,000 ix cerried forward (com pared 
with £370). 

BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE CO. (LTD.)J— 
At the meeting on Tuesday the chairman (Mr. Longridge), in moving the 
adoption of the report, remerked that, as regards premium income, 
there had been a satisfactory increase in each separate department of 
their business, but there had also been an increase in claims. The 
figures showed that the insurance of electrical plant was more costly 
than even the insurance of engines, which. avain, wa: very much more 
costly than insurance of boilers. The maintenance of an efficient. staff 
for the work of inspection was, of course, an expensive matter, but any 
reduction under that head would. inevitably result in an increase of 
chimo, and that inspection was appreciated as a preventive measure 
was shown by the very satisfactory way in which firma continued to 
renew their policies even through for a seqnence of vears there had been 
no claims to be paid on them. 1t was agreed to pay a dividend of 5x. 
and bonus of 3a. per «hare, which, after transferring £10,000 to reserve, 
wougld leave £2,818 to be carried forward, ; : 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)— The 
revenue account for 1913 shows a credit balance of £31,500. 6s. Gd., 
whieu, with £7,025, 12s. 10.1. brought forward and £424. 16s. balance of 
interest received, makes a total of £38,850. 15s. 4d. After deducting 
£1,484. Is. 8d. for interim dividend on the 7 per cent. cucumlative pre- 
ference shares, and £7,091. 9s. interim dividend at rate of 9 per cent. per 


annum for the half-year to June 30 on the ordinary shares, and £200. 0s. 8d. ` 


loss on redemption and sale of investments, the directors recommend 
that th^ sum remaining (£30,074. 19s.) be dealt with as follows: To 
&mount written off cost of investments £1,333, amount written off shares 
in and advances to Brompton & Kensington Accessories Co. £3,000., 
reserve fund account £6,509., dividend on preference shares for half-year 
ended Dec. 31 £1,449. 5s. 1d., dividend on ordinary shares for half-year 
ended Dec. 31 at rate of 11 per cent. per annum (making 10 per cent. for 
year) £8,717. 14s. ld., income tax £922. 4s., directors’ additional remunera. 
tion £1.000., leaving to be carried forward £7,152. 15s. 101. The 
equivalent of 291,108 35-wett lamps is connected, against 272,701 in 1912, 
and there ere 6,118 consumers (against 5,798). | 
CONSOLIDATED DIESEL MANUFACTURERS (LTD.)—Ina circular which 
has been 1s8ucl to the shareholders the directora state that, in accordance 


with the understanding at the recent meeting, they instructed Messrs.. 


Wheatlev Kirk. Price & Co. to proceed to Ghent and make a valuation 
of the property of Usines (Carels Freris (Société Anonyme) in which the 
company holds one-half interest. The directors have been informed by 
Messrs. Wheatley Kirk, Price & Co. that they had made a careful valua- 
tion of the property as a current going concern, exclusive of goodwill, and 
concerned only with physical objects. They give the total amount as 
£462,974. Of the amount named £323,334 represents the value of the 
property ; stock and stores amount to £24,640, and work in progress to 


£115,000. With regard to these last two items Messrs. Wheatley Kirk,- 


Price & Co. do not wish to bind themselves to the precise figures, as they 
have had to work nearly day and night to make the valuation, and state 
that while these figures may be taken as being approximately correct they 
wish to cover themselves before sending in the certificate, which they will 
do in a few days. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.) 
The chairman (Dr. J. T, Merz) stated at the meeting last week that the 
past year's carnings showed a protit of 5:7 per cent. on the capital em- 
ployed, but, owing to the agreement with the Newcastle-upon-Tyne 
Electric Supply Co., the letter got the bulk of it. In regard to the pro- 
posal for amalgamation with the Newcastle Company, he said that the 
Durham Company were in such e position that for two years they had 
only been able to continue business by borrowing from the Newcastle 
Company. 'Thr capital of £506,000 would, in any case, have to be written 
down to £300,000 on account of obsolete plant and a payment of £50,000 
made to the Newcastl^ Company nine years ago to cancel a previous 
agreement and substitute the present one. The p:oprcsal was adopted. 


COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD.)—The capital ex- 
pended during 1913 on account of the company's London districts 
amounted to £67,050. 9s. 6d. The net total expenditure in respect of 
those districts up to Dec. 31 last amounted to £1,952,698. 103. 7d. The 
balance from last eccount, after payment of final dividends on the pre- 
ference end ordinary sharcs for the half-year ended Dec. 31, 1912, was 
£5,215. 10:. 9d., and the balance from revenue account, after deducting 
generetion and distribution costs, rents, rates, taxes, wages, directors’ 
fees, general establishment and other charges, end proportion of salaries, 
was £147,812. 4°. 2d.. making a total amount available for the year of 
£153,027. 14s. IId. Deducting interest on the first and second debenture 


stock and interest on temporary loans to Dec. 31 (£43,048. 17s. Id.) and | 


amount carried to reserve for depreciation, re pairs, renewal:, &c. (£33,000) 
the balance for distribution is £76,978. 17s. 104. Interim dividends on 
the 6 per cent. preference shares and on the ordinary shares, for the half- 
year ended June 30, at rate of 5 per cent. per annum (less tax) have been 
pud end absorbed £29,427. ls. 8d., leaving for further distribution 
£47,551. 163. 2d. The directors now recommend that a further dividend 
on the 6 per cent. fully-paid preference shares and a further dividend on 
ordinary shares for the half-year ended Dec. 31, 1913, at rate of 9 per cent. 
per annum (less tax) be declared. These payments will absorb £40,538. 15. 
and leave £7.013. Is. 2d. to be carried forward. 

The applications received during the past year amounted to the 
equivalent of 4,137 kw.. making the total at Dec. 31 last. 49,499 kw. The 
total units sold were 25,743,323, against 22,512,478 for the previous year, 
an increase of 3,230,845. The number of consumers has increased during 
the year from 20.246 to 22.315. The Romford and District Electric 
Lighting Order, 1913, granted to the company, received the Royal Assent 


in August last. In order to provide funds for the further development | 


of the company's business, the direetors propose to make a further issue 
of 10.000 6 per cent. cumulative preference shares at £11 per share and 
6.000 ordinary shares at £11. 10s, per share. These will be allotted to 
the existing preference end ordinary shareholders. The shareholders 
were Informed at the recent extraordinary general meetings that certain 


proposals had been made by influential financial houses to the London - 


Electric Supply Companies with a view to association and the adoption 
of a general scheme for supply, with the object of assisting th: develop- 
ment of electric supply in London. The chairman will outline these pro- 
pesals at the forthcoming meeting. The bill promoted with a view to 
assisting the London Supply Companies fully to exercise the powers con- 
ferred upon them by the London Electric Supply Acts, 1908 and 1910, by 
enabling the companies and the London County Council to enter into 
ayreements for variation of date and terms of purchase of the com panics 
undertakings was on Feb, 9 last approved by a special resolution of the 
company. The bill has been introduced in the interests not only of the 
County of London Company, but also in those of all the other London 


Electeie Supply Companies. The company will not have to bear any . 


expense incurred in connection with the promotion of the bill. The 
directors of the Bournemouth and Poole Electricity Supply Co. have 
declared a final dividend on the ordinary sh tres at the rate of 9 per cent. 
per annum, making 7 per cent, for the year. The progress made by tho 


Coatbridge & Airdrie Co. during the past year has been satisfactory. 
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DIRECT SPANISH TELEGRAPH CO. (LTD.\—The accounts for the year ` 


ended Dec. 31, 1913, show, after providing for interest on and redemption 
of debentures, and for the dividend on the preference shares, a balance of 
£11,678. 15s. 2d. Out of this amount the directors recommend pay- 
ment of a final dividend on the ordinary shares of 2s. per share (tax 
free), which, with the interim dividend paid on Oct. 1 last, will make a 
total distribution of 4 per cent. for the vear,, and will absorb £2,586. 4s. 
After crediting reserve fund with £9,000, a balance of £02. 11s. 2d. re- 
mains to be carried forward. The sum of £8,168. 5s. 4d., being balance 
of cost of the part’al renewal of the Bilbao cable in 1911, has been paid 
out of the reserve fund. The Bilbao cable became interrupted on Oct. 
J last 240 knots from the landing place in Cornwall. The necessary 
repairs were etfected by the cable steamer " John Pender,” and the cable 
was re-opened for traffic on Oct. 14 after an interruption of 12 days. The 
cost of the repairs (£2,506. 17s. 10d.) has been charged to revenue. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)J—U p to the Dec. 31, 
1913, the equivalent of 139,100 8 c.p. lamps was being supplied, an in- 
crease of 7,847 8 c.p. lamps over 1912. Including receipts from hired 
installations the profit amounts to £17,610. 19s. Id.. making, with 
£353. 15s. IId. brought forward and interest and installation protits, and 
after allowing for interest on debenture stock and dividend on preference 
shares, a total of £11,348. 9s. 11d. Out of this an interim dividend at 
rate of 6 per cent. per annum has been paid on the ordinary shares, and 
the directors have carried £4.810. 5s. 6d. to depreciation and £2,500 to 
reserve, and they recommend payment of a dividend at rate of 8 per cent. 
per annum (less tax) on the ordinary shares for the half-year (making 
7 per cent. for 1913), leaving a balance of £538. 48. 5d. to carry forward. 


W. T. GLOVER & CO. (LTD.)—The result of the trading for 1913 is a 
credit balance of £33,795. 12s. 2d., and with £8,325. 175. 3d. from 1912 
the balance is £42,121. 9s. 5d. Deducting directors’ remuneration (£1.000) 
and directors’ expenses (£19. 19s. 3d.), the interest on the 41 per cent. first 
mortgage and 5 per cent. second mortgage debenture stock, amount 
written off investments (£6,303. 7s. 7d.), appropriation for payment to 
trustees of second mortgage debenture stock (£4,000), the balance is 
£25,448. 2s. 7d. Payment of dividend on 5 per cent. cumulative pre- 
ference shares absorbed £4,708. 6s. 8d., a sum of 2,500 has been trans- 
ferred to first mortgage debenture redemption fund and payment of 
dividend on ordinary shares, at rate of 5 per cent. (less tax) is recom- 
mended together with a bonus on the ordinary shares at rate of 2} per 
cent. (less tax), and the transfer to reserve fund of £5.000 are recom- 
mended, leaving to be carried forward £5,128. 10s. 4d. The Trafford 
Power & Light Supply (1902) (Ltd.). of which the company holds the 
majority of shares, and also a second debenture for £25,000, hav 
agreed to sell to Manchester Corporation their concession and entire busi- 
ness of generating and supplying electricity in and near Trafford Park, 
subject to the necessary sanction being obtained from Parliament during 
the 1914 session. 

HOVE ELECTRIC LIGHTING CO. (LTD.'—At the meeting on Tuesday 
the chairman (Mr. C. F. Tufnell) said that Hove Corporation had notified 
their intention to complete the purchase very shortly, and, he believed, 
it was intended to pay the money on the 26th inst.. when it would be 
necessary to convene two extraordinary general meetings of the share- 
holders for passing the resolution for the voluntary liquidation of the 
company. It was not without a sense of sadness that he addressed them 
at that the last general meeting of the company. They would be called 
together very shortly to perform the last rites in connection with the 
business — a business which, he thought, they would all agree had been an 
eminently successful one in every way. After giving an interesting 
sketch of the history of the company he said that a great deal of the credit 
for the success of the business was due, in the earliest stages, to the devo- 
tion and business ability of the first chairman, the late Col. A. J. Filgate, 
and largely also to the work of the staff and employés, without whose 
hearty co-operation the success could not have been achieved. Their 
first secretary (Mr. Reeves), to whom they owed a deep debt of gratitude, 
was happily still with them as managing director, and his other two 
colleagues and himself were all first directors. Their worthy resident 
engineer (Mr. C. B. Smith) had also been with the company from its 
Initiation, and he did not think it could often happen that tive out of 
six of the first officials of a company had had the good fortune to be 
present at the closing scenes 22 years later. There was, of course, 
some element of uncertainty as to the result of the realisation of the 
investments, Still, making every allowance and providing for the costs 
of liquidation, bonuses and the like, there should not be less than £10 per 
£5 share to be returned, 

The report and accounts were adopted ; a final dividend for the six 
months on the ordinary shares at the rate of 10 per cent. per annum 
(making 9 per cent. for the year) was declared ; and on the motion of the 
chairman it was resolved that a sum of £2.200 be sct aside as a bonus to 
the staff. It was also resolved, by way of compensation to the directors 
for loss of office, to vote a sum equal to five years’ fees in recognition 
of the excellent work they had rendered the company at all times. 


_ INTERNATIONAL RAILOPHONES (LTD.)— Mr. Cyril H. Potter, who pre- 
sided at the meeting last week, stated that since the last meeting an agree- 
ment had been entered into with Messrs, Lorenz & Co., of Berlin, for the 
exploitation of the railophone system in Germany. Messrs. Lorenz were 
endeavouring to interest the Imperial Railways in the system, and had 
so far succceded in their negotiations as to induce them to lay down a 
trial plant on a section of the line outside Berlin. This section had been 
working sati-factorily for nearly a year, and about October last an order 

or the extension of the section was given. If the trial was satisfactory 
they hoped to receive an order for the installation of the system upon a 
considerable scale. In this country they had devotcd their energies to 
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the trial plant on the Midland Railway. Almost immediately after the 
Aisgill accident the Midland Railway were approached and after some 
delay the company decided, at their own expense, to lav down a trial 
plant outside Derby. On the previous ‘Thursday the Railophone auto- 
matic signalling plant was successfully tested in the presence of 12 direc. 
tors of the Midland Railway. The railophone apparatus was connected 
with a saloon carriage in which the directors were travelling, and all 
signals warning the engine driver of his approach to the distant signals 
were correctly received and the train slowed down without the aid of the 
driver. Preliminary negotiations had been entered into for the sale of 
the British and American patents. The sale of detectors were gradu- 
ally increasing, and orders had been received from the Swiss Feceral Rail- 
ways, British Admiralty and others, 


LETTERS PATENT INSURANCE (LTD.)—The report for the 19 month: 
to Dec. 31 states that there is a debit balance of £13,501, principally made 
up of expenditure, which is stated to be unavoidable. The item of 
£11,475 appearing in the balance-sheet is the company's proportion of 
contingent liability on the policies in force at the end of last vear. The 
directors have devoted their attention to procuring capital for exploiting 
patents, and have secured for the company without payment an inte rest 
in various companies varying from 10 to 25 per cent. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—AÀt vesterday's meeting 
the Chairman, Mr. Arthur Maxwell Quill, in submitting the eccounts 
for 1914 said they again showed an improvement, the working profit, after 
providing for allex penses in Madras, having increased from£20,010.10s.8d . 
in 1912 to £20,975. Us. 9d.. or nearly 5 per cent. Adding interest, &c., the 
total gross profit was £21.345. 4s. &l. Deducting interest and sinking 
fund on debentures, London expenses, and £7,000 for depreciation and 
renewal, a balance remained of £98,120. 19s. IId., added to £3,432. 0. 5d., 
the balance forward making £12,553. Os. 4d. available. The directors 
recommend that this be appropriated: (1) In payment of the 
preference dividend, £5.869. 4s. 1d.; (2) in payment of an ordinery 
dividend of 5 per cent., £2,863 ; (3) in writing otf from the cost of issue of 
the new preference shares £500, leaving £3.320. 168. 3d. to be carried 
forward. As I anticipated (he continued), the op'i n which we had 
granted on 8,500 preference shares was fully exercised, and the tot:l 
number of shares of that class now allotted is 20,000. During 1913 we 
relaid a considerable portion of our track with 90 lb. rails, and we have 
during the last few years re-laid practically the whole of the track, and 
re-built the whole of our old type of cars. Our traffic receipts during 
1913 amounted to Rs.644,201, an increase of 7-71 per cent. on 1912, and 
the number of passengers carried was 16,747,893, an increase of 25:36 pr 
cent. This improvement was due entirely to “ natural growth," which 
is being maintained, Our costs of operation have also been increased by 
higher rates of wages to our employes and by the provision of uniforms 
to drivers and conductors. Close working arrangements having existed 
between this Company and the Madras Electric Supply Corporation for 
some time, it was considered advisable that the management in Macras 
should be merged, and this arrangement took effect on December Ist 
last. Messrs. Binny & Co., of Madras, who have been managing agents 
for the Supply Company for some vears, will now act as managing agents 
of both companies, and their Mr. Clement Bell Simpson has been ep- 
pointed a local director of the Tramway Company. Mr. Jones end Mr. 
Powell, who have represented this Company for many years, have be:n 
appointed chief engincer and commercial manager respectively of both 
concerns, Most excellent services have been rendered to the compsny by 
our officials in Madras and London, to whose unremitting efforts the 
greatly improved position of the company is largely due.—The rc port 
was adopted. Mr. Arthur Maxwell Quill (chairman) was re-elected as a 
director, the auditors (Messrs. James Meston & Co.) were re-appointed, 
and a vote of thanks tothe chairman, directors and official staff. concluded 
the proceedings. 

MIDLAND ELECTRIC CORPN. FOR POWER DISTRIBUTION (LTD.)— 
The accounts for the year 1913 show that the balance to credit of protit 
and loss account, after payment of debenture interest, is £16,919 (cgainst 
£12,843 in 1912). The Board recommend that £625 be appropriated to 
final payment of debenture guarantee premium, £4.277 be written cff 
expenses of issue of debentures, &c., and £8.444 for depreciation of plant, 
&c., leaving £3,573 to be carried forward. 


NEWCASILE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—Dr. J. T. 
Merz. who presided at the meeting on Friday last, said that the ordinary 
business had progressed satisfactorily during the past vear. The total 
profit was £141,000, compared with £121,000 in 1912. Of the capital 
expenditure £79,000 had been spent in acquiring the assets of the Durham 
Collieries Electric Power Co., which started with Parliamentary powers 
to supply electricity by private wayleaves in the centre of congested 
coalfields in the county of Durham. The colliery owners who hed con- 
tracted with it had judiciously inserted a clause in their agreement to the 
effect that if the company was not able to supply them the latter were to 
be allowed to take the power station into their own hands, The cellicry 
owners ultimately asked the Newcastle-upon-Tyne Company to supply 
them as being the most experienced producers of electricity, and, if 
necessary, to supplement production through the company's own mins, 
An agreement was entered into which gave the company a subst ^ntial 
profit. It was afterwards suggested that the Newcastle Company, being 
interested in the supply of electricity in Durham County, should acquire 
the assets of the Collieries Com pany, and negotiations were completed ;t 
a figure which was considered satisfactory. The business of the Durh «m 
Collicries Co. cost them £148.000, and it brought in a revenue of £46,501. 
During the year they had made an issue of £400.000 second mortz sce 
bonds at 5 per cent. Of the increase in profits of £20,000, £10,000 had 
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been placed to reserve, increased dividend accounted for £5,000, and the 
remainder was required for increased interest: £15,000 had been placed 
to depreciation account. In regard to the proposal to acquire the shares 
of the County of Durham Electrical Power Distribution Co., he said that 
th: Newcastle Company already had a large interest in the Durham 
Company. The Newcastle Company's capital over the whole Durham 
aree amounted to £619,000. The Durham Company was their largest 
consumer, The scheme for acquiring the shares in that company had 
becn framed by a committee of three directors from each company. The 
report was adopted and the proposals for acquiring the shores of the 
County of Durham Electrical Power Distribution Co. were confirmed. 
It was clso decided to subdivide each of the existing £5 o-linary ard pre- 
ference sharcs (whether issued or unissued) into five preference shares of 
£] cach. l 
NCRTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the 
meeting list week the ch»irman (Mr. F. H. Thornton) said thet the past 
vear's report showed thet there head been steady progress all elong the 
line. ‘Pney hod increased the total mileage of mains to nearly 31 miles, 
and they head increased. the capacity of their stefion by a 1,009 kw. 
Westinghouse set, a boiler, water-cooling tower, &e. The number of 
Jemps end motors taken by the public hed lso increased, The number 
of unito col! hed incerecscd from 3,108,133 to 3,468 981 . 
The report and accounts were adopted, and at a subsequent extra- 
ordinery meeting a resolution was passed authorising the increase of the 
cooitel to £150,000 by the creation of 50,000 additional £1 ` B shares. 


NORTH METROPOLITAN ELECTRICAL POWER DISTRIBUTION CO.(LTD.) 
The revenue for 1913 amounted to £19,478. Ils. 6d.. an increase of 
£1,932. 14s. 3d. over thet of 1912. Phe balances from the local revenue 
accounts amount to £7,272. 19s. After adding sundry receipts and 
£200, 14s. 7d., the balance brought forward and deducting administration 
ard promotion ex penses and debenture interest the balance is £5,327. 4s.2d. 
The directors recommend the appropriation of £1,000 to renewals fund 
and £1.000 to reserve, the payment of an ordinery dividend at rate of 6 
por cent. por annum, leaving £327. 4s. 2d. to be carried forward. The 
yes s capital expenditure wos £3,503. 7s. 2d., of which £2,781. 18s. 4d. 
w. on extensions of meins and installations upon consumers! premises, 

Tae revenue for the year from the Barnet Electric Supply amounted 
to £5,035. 9s. 6d., compared with £5,639. 4s. 4d. for 1912. The installa- 
tion: connected were approximately equivalent to 23,300 30-watt lam ps. 
At Enfield the revenue emounted to £4.468. 16s. 6d.. compared with 
£3,821. 5s. 82.. and the installations were equivalent to 23.300 30-watt 
lamps. The revenue at Hertford was £3,998. Is. 7d.. compared with 
£3,820. 0: 81, ard the installations connected were equivalent to 22,200 
J0-watt ] m The St. Albans revenue was £4,808, Is. ld.. ayainst 


30-wstt]»mps. The additional conncetions mace during the vear to the 
m vns in the four districts represented the equivalent of 3,000 30-watt 
|: mpi making a total connection at the end of the year of approximately 
93,450 30-watt lamps. ‘The number of units sold was 1,440,024, which, 
compared with the previous vear's figure of 1,337,167, shows an increase 
of approximately 8 pcr cent. During the vear the company lost some 
important. consumers who are now supplied direct by the North Metro- 
politin Electric Power Supply Co. The Barnet Electric Lighting (Ex- 
tension) Order, 1913, received the Roval Assent on Aug. 15, 1913. An 
agreement has been entercd into with Hertford Corporation whereby the 
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first date of purchase. of the undertiking authorised by the Hertford j 


Electric Lighting Order, 1891, hes been extended from 1912 to 1923. 
OXFORD ELECTRIC CO. (LTD.) —At the meeting on Friday the ehair- 
man (Sir Henry C. Mance) said that the most satisfactory feature in the 
years report was the increase cf £700 or £800 in the revenue from the 
sele of current. When th v bore in mind that the substitution of a 
hich cfhciency for a low efficieney lamp, or a lower candle-power Lemp 
for a higher cancle-power lamp. meant the lors of Is. or 2s. & vear on 
every lamp, they h xd vearen to be satistied with the progress mace. He 


Hed oil rem^ined at the price they at first peid for it they would hove 
ordered another Diesel engine, but as it had turned out they hed obtained 
two Babcock & Wilcox water-tube boilers, He hoped the time would 
come when their protits would) be sufficient not only to pay a good 
Civitend, but also to meet any slight capital expenditure required ; but 
it was only fair when they had to provide additional machinery. and 
cable extensions that such charges should be borne out of capital He 
regretted to sav thet the question of the electrification of the local tram- 
weys seem: d to be postponed indefinitely. He could not but think, with 
cll respect to the University. the City Council and the Oxford public, 
that they were moking a mistake, but that was their business, They 
hed come to electricity for th ir light, they were coming to it fast for all 


thought, al o. thet thoy might be very well satisfied. with the fuel figures. 
s 
{ 
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Comestic appliances and power, and when they had tired of their new toy, | 


the petro-eriven omnibus, they would, he believed, come back to elec- 
tricity for traction purposes, 

SOUTH LONDON E: ECIRIC SUPPLY COREN. (LTD).—The gross receipts 
for the vear 1913. were £51,645. 9s. 8d. and the expenditure was 
(22,475. 6s. IId., leaving £28,170. 2s. 9d.. with £883. 4s. lid. brought 
forward. The total amount available is £29,053. 7s. 84. After pro- 
viding for depreciation on plant and machinery (£6,300), debenture and 
o her interest. acerucd, &e. (£14,025. 14s. 7d.), the balence is 
£15,027. 13s. 19. Out of this the board recommend payment of a divi- 
eend at the rate of 53 per cent. for the vear on the ordinary shares, 
;nounting to £14.30), carrying forward £727. 13s. 1d. At the end of | 
1913 there were connected to the company’s mains the equivalent of 
302.124 035 watt) humps, a net increase for the vear of 28,818 upon the 


previous year's figures. At present there are 310.60€ (35 watt) 
lamps (equivalent) connected, in addition to which applications are in 
hand for a further 12,845 lamps. Tho units sold during the vear, which 
amount to 5,741,226, show an increase of 741,108, or 14-8 per cent. in 
excess of 1912. Though the total cost per unit sold was 0:98d., avainst 
1-001. in 1912, the revenue per unit has decteased in a greater ratio 
owing to the increased out put being sold chiefly for power. The ratio of 
total costs to revenue is 45:5 per cent. 

UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON (LTD.)—Sir 
Edgar Speyer. who presided at the meeting last week, explained that the 
company's assets consisted almost entirely of its holdings in stocks and 
shares in tho subsidiary companies, but it was not a share and securities 
holding company at lew, and in consequence could not pay dividends 
without an annua] valuation of its assets. Owing to th> fact that in 
some Cases those assets were unquoted, and thet in others only such small 
amounts were in the herds of the public that the deelings in them afforded 
no true criterion as to their value, it would cast an undue burden on th: 
directors if they were eell:d upon to make such a veluation. That could 
be obviated if ths comp ny were actually turned into a holding company 
with wide powers, and with the approvai of the shareholders the directors 
proposed to take thet course. Considering the various factors there was 
no reason for dissatisfaction with the results achieved by the subsidiary 
companies. The hope for the sharchelders to get a return on their 
capital, and for the trave Hing public to get the best possible service, lay 
in the closest possible co-operation between their various transport cont. 
panics. During the period under review the companies in which they 
were interested had gross earnings of £6,.386.5029. and they carried 
1.100,000,000. passengers at an average of l-4d. per passenger. They 
spent more than £1,563,000 on capital account for various improvements 
in order to put the transportation services of Greater London on a still 
higher level. Referring to the report of the Select Committee of the 
House of Commons on Motor Traffic, he said that some of the recommen- 
dations were sound ard could be a@opted with advantage to the public, 
but others would, in their opinion, only add to the difficulties of the 
present situation. The directors dissented from the view that the London 
County Council, who were interested in a competitive service of tram- 
ways, should be given wide powers of control over the working of mech- 
anical stage carriages, The directors considered that the true solution 
of the great trafic problem of London ly in all the transport agencies 
being brought under one control, which, however, should be absolutely 
indep: ndent and impartial. The Underground Company had made rapid 
strides during the last three years, and sh ircholders might, therefore, hav? 
expected some distribution before now; but it should be borne in mind 
that ths various acquisitions which th» company ha made had inevitably 


ee ; ; i DSE | delayed that, and. es was always the case with new acquisitions, and 
£4.333.. lös. 7d.. the installations connected being equivalent to 24.650 


The benefits had 


responsibilities, the burdens preceded the benefits. 
now begun to accrue. 
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NEW COMPANIES. 
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ARGENTINE TRACTION CO. (LTD.) (134,332.)—Reg. March 4, capital 
£20,000 in £1 shares, to carry on the business of motor omnibus, car, van 
and cab proprietors, carriers of passengers and goods, electricians, engl- 
neers, &e, Private comp ny. 

FENN MIRROGRAPH (CO. (LTD.) (134.407.)—Reg. March 6, capital 
£3.000 in £l shores, to carry on the business of manufacturers of and 
Cealers in clectricel and other mirrors, © Mircographs;" signs. lamps, &c.. 
and to adopt en agreement with B. B. Fenn. Private company. First 
directors are B. B. Fenn (works manager), S. F. Sobell (clerical maneger 
and secretary), and J. Feinstein (sales and organising manager). Reg 
office, Albomerlk: Mansion, Albemarle-street, Piccadilly. W. 

HARMAN ELECTRIC CO. (LTD.) (134.368.)—Rey. March 5, capital 
£2.000 in £1 shares, to take over the business of electrical engineers 
carried on by Morryet & Harman. Private company. First directors 
are H. Marrvet and E. J. Harman (both permanent). Reg. office, 1 
Fort-strect, Spital ides, E. 
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CITY NOTES. 
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MEMORANDA (March 12,.—Bank rate 3 per cent. (since Jan. 29, 1914, 
Price of silver, 26 }3 t. peroz. Consola 743 —75] xd. for money; 75— 
753 xd. for account. Consols Pay Dav. April 1. Stock and Shares Con- 
tinuation Days March 24 and April 16. Ticket Days, March 25 and 
Ajril 7. Pay Days, March 26 and April 8. Mining Shares Carry Ove? 
Days, March 23 and Ajri 3. 


CROMPTON & CO. (LTD.)]— The High Court has directed that a meeting 
of debenture holders of Crompton & Co. (Ltd.) be convened to consider 
a scheme of arrangement between the company, Mr. Edwin Reeves (the 
liquidator appointed in the voluntery liquidation of the company) and 
the debenture holders, and such meeting will be held on March 23 at 
Salisbury House, London Wall. London, E.C. 

STEWARTS & LLOYDS (LTD. )—The directors have declared a dividend 
of 2s. per share on the deferred shares, with a bonus of 6d. per share ; & 
fund of £2,000 is established for the benefit of the employés, 000.000 is set 
aside for depreciation, £50,000 to reserve, and £95,000 carried forward. 
For 1912 the dividend was Is. Gd. per share ; £100,000 was reserved for 
depreciation, £50,000 was placed to reserve and £20,000 carried forward. 
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Lanarkshire Trams Go. > " i| w * d 23 | Tees + BA l sel abo) Do: 7 per Cent ish Pr Power Co. ‘Cal eee EE 9 | April i 
L nite I e , 1.8) ; 42 E b . o " Ist De CMS —f pa ee 
Leeds Corporation. ...+..| ;, 15 1333; e128 H2 | I9 a e15 | B sx | io^ Ere Syed ense jc om Feb, Aug 
Lelth Co rporation oe oe 7 8.2971 t 173 9 cre + 2.102 St 4 Do. 5 r Cent. MURS » v. V s NUN —102 4 10 0 eb, Au 
reddi nU $5 7 2.813 RE 212 49 351219 + 1,863 St. x Do. 4 per Cent. 1 ee R eer esesern eke 2 —} 2 pril, Od 
Liverpool rporation.....|  ” 7 61) | H 175 | 10 Boe + 16611 1 ee Uxbridge & District E Mort. Deb.. 86 -à 800 APR Oct 
Í Corporation: MET uf | QUEE 26 442 ae 8 + Lalo 5| 5/3 cu Herr ces Ec Ooh Seine: St| 100 Z193 ; a aL ed 
Llandudno&Col ly. Mar. lo of 924 4) 65 13 | 1.428 5 23 Do minster Elec Sup. Ord.. ons. l , —l 7 1 , 
Lond wynBayR. . 8 15735 = E + 265 . 44 per Ce [d cose isa 519 0 T 
London Elec. Ry, Co. ess Man 7 ee + 2,594 4^ 2.101 1 T lectric Railways ani Tranw E Jan, say 
Ma reer Corporation .. 7 7 55 f 309) It vod dius i 1 Td ER 
an EN " 15 s s . 5 per Cent PET = 
ae à T4 + 201! 22 51073 + ioe | Sei 4 Do. 4} tst FA Pref reine à- " 
Metro Railway , » 74 17353 . 4954 i+ 372 I0 4 B'ham Dist. Power & T tock (red.).. 70 1000 April 
E T Dist. Riy.. » 7. 242 + 737] 49 | 837.0 .. | 10 i^ Reales. Tramways & Carr -4b IstDeb. Stck 86 Z 600) any, 737 
Neuss Ca ramways....| 0 7 1395} + 43. 1) 37.039 i+ 36,923 St 4% Do: Cum. Pref.. sarriage Ord... 7 31520 pril, Oct 
Meses e pM » 6, 9,949 T lo? 1J EAE i+ 224 St. 4% a 4 per Cent. — 7 —3t so o pr July 
Newport (Mon, Tis Corpa. 7" l | : ET a 3 | i 22:915 T i St Uu Do. Mi toast POR Noni 100 —192 | > ie 9 eb, Aug 
rthampton Corporation ? 333 + 3 © 10154 ` 24 t.; 6% Ds 6 per Cent Cum P m; 151-174 | 6|F 
Oldhain rporation e 7 715 3t. 43 24!. t 564 || St. £3. . 6 per Cent. C See daa A | B s "T eb, “Aug. 
Perth (N. aeann : my 535 H 9, 49 HIE + 21,775 4 St. | 52 Do. 7 per Cont NO CUM edt avs 3j! 3p. June, Dec 
Perth (N, B.) Corporation Y » 8, 215. + 25, §49 2d (254 | St. 3, BS par Gent. Pert um. Pref....... 1 5 2 | 6 10 O . 
Fortencutt Elec. Trans. » 4 | 143 | + 194 5) 1 7.912 | + 1.642 St. bo Do. apre per Cent. Mibi Debs .... o á i 35 5? 5 18 0 | Feb, ' Aug 
Preston Co Corporation ee | | — ] 42 09.942 l+ 753: S HA -fCentral'London O m Deb. Stock... 93 520 " 
Ro rporation . ‘| Fed. 28 y , 7,261 E 599 | St) 4 t2o. Gtd. rdinary Stock........ 8) —83 ' 5 April, 
utor Co Corporation . | Mar 4) E + 25 48 EE 195 SF 4 t Do. d E. Ord. Stock ...... .9? —62 j4 i s May, M 
al. rporation ei Lid 4 | 877 + 23 4) n i+ 7 13) 2: HC io At per Cent. pete Steck ee eret e REC | 4 i7 6 Feb, Aug 
Shota Ce » 9 9061, + 2 148 43731 i+ ze | St.} 2% |! e. Gtd. Assented Pref. Ord. è 124 m. 510 0 e 
S Metros orporatia ^ $ $19,420 | + Biers 5 2M. Pass lito Ea Cae tog eras Ord Stock. dowd P rs Bei Aul 
pu m ZR EMU} musa IL CEIR I bent ERES" 
Southampton ER D m 6 1.055 + $1,344 l "19 67,315 + 26.653 . 5% tity & South Lond "PI Pb —8l | 4 13 Feb 
St Iyb'd rporation | Y 4 isa lok. ag | ee $7,799 Pref. (1891). «ss Riy. 5 per Cent. 7 99 | 10 
Stoc rage Hyde,&c., Jeb. s 4 " + 48 9,137 733 | St.| 5% | foo. (1 enosococococe 1 O|Feb, 

22 48 + 25 (1896)....... E E E EUN e A 
epee aber s.e. d 7 7933 x 142 | 43 a t $42) zi 5% t2o. (1901)....... acides adea peg e v $; 97 |5 3 0 ^ 
‘Sunderland Corporation. Jo dp Ub : | 149 | 3794 |t $23 St | 34 | Do. (1903). ES E e anor gaye A) o (gd Feb, Aug 
Tyneside tee aon + CUBES NE UE |. E 5223 f 59) ° Gatien & Duwi tial Debs | gs 25 ER. Feb, Au 

y Core Co. o 4 152 + 35 18 ` 3,445 + 6.27) ie EE Hastings & D'strict EI rams Ord. be e... 88 —99 | 4 6 Feb, g 
Walsall ee an 42) | E oss Dus 115) | 10 n ime eum Feet ec. Trams Ord...) d |? T Q | May, Nov 
ton Co b 1,033 2 - ; € 445 4 10| 6% rial Tramways Ord....eee. ciui aa is 
West i rporation.. Fob, 25 t 7»; 424 + 6 Do. 6 per ys Ord......... i-i se | Mar 
E o ELE QI Bp ss rcm ot) Sh Be, Win St Bac ERE 
ire W. W.R T pn ° 2,725 + 48 2l. 132 St 4 anet T &Lt.5 "6502099 9 — 4 9 4 ar, Sept 
ate ECL M S 127 |43 1 453 + 412 [| 10| 6 Do. 4 per Cent. De por Cent pork Se 15 6 | Mar, Se 
1 guan arona are w E 8' 1335 E * 31,761 i+ 4,265 S it Lanarkshire Tramways SOCK a ee 4? —2À (5 O , Jan, de 
inniousss LE In3 Correspo. ee ; | .10 1/5 ona Utd. Trams 5% Pace lance e dico | 5 5 E ar, t 
Ted ISH ELEzTRICAL 3$ ioe n Minus 2d fir * Partly p RS | St 4% D>. p most y. Ord. St anDeb Stic) 83 un | 3 s eb, Y : 
by the Frog Plus 2d 3 Minus à ectrical. t | 4% | f20. OCK ... Cine recerace lt— Hi 14 0 , 
vned by the companies included in the- ays. days. {| Plus || St] f 4 per Cent. Pref... 0002057, T" Jan, Jul 
£1 wera £33,32 s included i 3 tra fic r us * London U it e ete e mid dis s... 83 —9Q) T y 
ee U t (increase 62,597)" Brun Bioctieal E tho tramways and St oo | Mersey Con. ps : e ME Db St 73 —75 | $ 2.9 : 
the The omnibus Fed»ration for the s railways | S 8x Metropolitan Elec T OcE. ios. E 63 —6? š 6 9 2 
il allway eek does sess 83 —92 415 9 Jan, Aug 
e| 425-43 2 js 9 + _ July 
9 | Feb, Aug 


nee pon such of services a: wer 
Week was 
cx | £2377, ^ o mE both last year and "iis 
a3e for the | , year ths 
| i "No allo 
N> allowancs has been made foraccrusd interest 
orrsds ation, 
| t &x Olvid 
ead. 
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ELECTRICAL COMPANIES’ SHARE LIST.—Cominued — 


*rATB 
PBR CENT. 


(71 

É | Last Price 

ü Divi- NAME, Wed., 

.54 |IDEND K Mar. 11 | YisLDsD. 

Electric Railways and Tramways— Continued. £ 

Eh (2896 itMetropolitan Rly. Surplus Lands Stocks. 62 —64 |4 

Bute | {BO 3l Per Cent "A Preference... z =e 4 

per Cent. “ A ” Preference.... 

Hy +Do. 3$ per Cent. Convertible Pref.....| 80 —82 i4 

HN Do per per cent pebenture Stock +: ; a ae 3 

nt i i e ock "T — 1 

Ay Vs Metropolitan Ditet Railway ned aot 

4 Firs eeeeeeae esas l 
St 34 Do. Assented Ext. Pref. (Int. Guar. by. | 
Und. Elec. Riys. Co. of London, Ltd.) 24 —76 | 4 
Bt | 3% | Do. 3perCent. Consoltd. Rent-charge! 71 —73 | 4 
PY í Do. 4 por Cent. Midland iR i — | 4 
Do. Guar. Stock 4 per Cent........ e... —86 ' 
St. | 6 ‘De 6 per Cent. Perp. Deb. Stoc 138 —141 | 4 
St | 4 Do. per Cent. Ditto ...... eeu 93 —95 (4 
1| 634 Potteries TElectric Traction Ord.......». i-i, 8 
l 0 Do. 5 per Cent. Cum. Pref.. e@essteseor i—i. Ur. 

ât. | 44%) Do. 4) pe per Cent. Deb. Stock......... 84,—87 S 

1| 1/22) S. Met. Elec. Trams & Ltg. 6% Cm. Pref. t— |8 

89.| 4% | Do. 4per Cent. Deb. BOCK UH des . 66 —70 '85 

10} .. Undered: Elec. Rys. Lon. Shares... e... 3—3 | 
es 4196 Do. ti% BondsS..-ccccere ese eveen® —101 | 4 

St. | 6% | tDo. 6% Cm In. Deb. Rd. "St. ess] 112 —114 E 
es 6 6% In. bds. (Ex Coup. 12 ov atrve 89 —90 6 
5| .. | Yorkshire (W.R.) Elec. Trams, asa —5 | 
626 | Do. 6 per Cent. Cum. Pref........ | 36 E. | 3 

6.148% | Do. 44 per Cent. ist Debs.........-- —85 | 5 

Electric Manufacturing, &c. 

St. t% Anchor Cable Co. 44% Deb. Stock......| 93 —101 | 4 

i int Aron bidon Meter Ord: Suis qued. wus a : 
6% urn. e eseaeeoneweeseere = 

190 si Do. Ist Mort. Con. Dbs SQ. 87 —90 185 
l : | Automatic Telephone Mfg. Co. 6% Cm. Pf) elt !4 
i LAN Babrock & Wilcox Ord... «eee Te a 
t io tish Insulated & Helsby Cables Ord...) 94—10} 5 
z pes 6 per Cent. Pref.. obo? 14 

$1. 4 6! Do. aj per per Cent. [st Mort. Deb. (red.). . 102 —105 | 4 

8t.| 5% | Do. 5% Mort. Deb. Stock .........., 102 —105 | 4 
| Ofi) British L. M. Ericsson Mfg. Co. 6% —! 5 

St. | 44% t British o nn 4% is Ist Mt. Db. E a: | 4 

io tish Westinghouse r Cent. sik 
1%} 6 Poo. ep Cent. Prior Lien. Dbs. (red.)| 102 —105 | 5 
St | 4 Do. r Cent. Mort. Deb. Stock....| 68 —71 | 5 
$t. | 5% PUREE "Eng. Co. Prior Lien Deb. Stk.| 80 —85 | 5 
St % | TDo. 44% Perp. Ist Deb. Stic........| 39 —4A3 10 
St | 46% Perpetual 2nd Deb. Stock ......| 23 —27 16 
e| 5/0 Gallender's Cable Con, Ord.....«.«ess,,| Ilf -124.6 
= 2/6 per Cei t. Cum. Prof... osese. 4—5% 4 

St | 44% ape ree Mort. Debs. (red.) DM 4 
l G2: liner Alkat Co...... eere - 

St, x cater r Cent. a Mork rhb (red) 103 —106 4 
4p Consolidated Electrical Go. Ord.. essee.. i—i 7 
2/0 | Consolidated Signal Gs (NR MSS E R—À ; 

. 6 per Cent Pref. 27$» 
- gai Crompton & Co. 5 vel ` Cent. ‘Yat. Mort. = 
Debs. (red Js ecce(0900960020099* —85 5 
1 ee Dick. Kerr oes Cum Pref... e»*eonob a 9 
i 6 per Cen a. 
$ : ae Rm & Swan United CAT Sh. ) (63 pd.) d 
m £5 paid)... see eer rtr — 

"e 4 Do. 4 S ent Mort. S dd Stock (red.) 58 —62 | 6 
l| 5% Plortrle 5 per Cent, 2nd D Jr Syma, 17 
l| 79 Do, 7 per Cent. Mine Pref..... eee t—lyw 6 

8t. | 4 Do. 4per Cent. Perp. 1st Mort. Debs. 76 —79 ^ € 
10| 6/0 General Electric 6% Cum. Pref...... | 104—104 5 

$&|4 Do. 4 per Cent. Ist Mort. Deb. St..... —90 | 4 

6 5 Doe "Telegraph sea Otd.isecscvevs p | 3 
, r Cent. Pret......... eee —5$ 

ie REA Do. 4 per Cent. Ist Mort. Deb. Stock | 101. —103 | 4 

Q| 10,0| India puse Gut. Per., &c., Works Ord., 101 -114 9$ 

S(U Do. 5 per Cent. Cum Pref.. evoresese Bl —94 5 

130| 4% | Do. 4 per Cent. Debs. (red.).ccseecess| 97 —100 | 4 
|) se | National Elec. Construction Co ds i |! 
we | Richardsons, Westgarth x9. Ltd., Ord. wrs | 

s Do. ds r Cent. Cum. Pref..,.... es. t~ 

gt. | 44% per Cent. Perp. Bae Stock....| 956 —59 7 
‘ae Simplex 2 P Quito per Cent. Cum. Pref.. 4i—5  ' 

12/0, Telegraph Construction & Maintenance. . 394-414 5 

100] 4? | 4 per Cent. Deb. Bonds (1909)... ae ‘ 

d., Ord.... eee rrt — 

b | o TS pe = r Cent. non-Cum. Preference. . láå—i} 4 

t.| 59 Do. $ per Cent. non-Cum. Preferred... 107 —110 4 

A 4% A Do. 4 per Cent. lst Mort. Db.Sk. (red.). 96} —98) 4 

Te 4 * Do. 4} per Cent. 2nd Mort. Deb. (red.) 104 —1U0o 4 

l 596 . Do. 5 per Cent. 3rd Mort. Debs. Scrip., 1044 —1064. 4 

1% TA G. White & Co. 6% Cum, Pref....... 144—154 | 7 

diane & Robinso n B. 4° Cum.Pref. St. —55 E 

r5 4% Do. 4 per Cent. “ist Mort. Db. St. ....| 65 —09 E 

Te:egrapns. | 

Telegraph e^»c0c09000€0008500259 —t} 6 
oo) 34, | Do. Sper Cent. Debs. (rod.).-ssseseee] 94 —97 5 
40 30 Anglo-American Telegraph Ord........* —67 | 5$ 
St. 30/0 ' Do Preferred e090999094250»5090000* ders 
riga (d ieee eale Cable 4 per Cent. Deb. 'Stk.. 814—834 4 
ed ! Cuba Submarine Ord.....- see p 81—91 6 
10/0: Do. Preference 10 per Cent..........| 188—161 | 6 
5| 2/0 , Direct Spanish Ord..... eese Ji—À3 5 
5/0 | . 10 per Cent. Cum. er er T d 74—8 6 
2/0 ' Direct United States Cable....... eee o¢—7¢ '5 
100 95. Direct West India Cable SRI p» id 9 —99 | 4 
St. 26 Eastern Ordinary .. 33 —136 | 5 
St|176j Do 3b per Cent. Pref. Stock. . 78 —80 | 4 
$t. | 4. Do. 4 per Cent. Mort. Deb. Stk. (red.) 95 —97 | 4 
26 Eastern Extension ..... eee ues d 1247-125 | 5 
t| 4 Do. r Cent. Deb. Stock.. š —96 | 4 
$ 5/0 | G.N. (of penhagen) with coup. No. 3. 321—344 | $ 
12/6) Indo-European ..esgrrerseeee. epee 55 —0 | 5 

t 5% sfackay Companies Common gece’ i A = : 
* . Preference esso or ee ee oo ee -— | 

2/6 S MNA Wireless Teleg. “Co eee — 3 34-31 5 
Do. Nos. 1,000,000 = 1,250,000 15s. an | 

oe 30/- (prem.! paid "4980092069029 59*4 a 21 —24 

3/4 | Do. 7% Partipg. Pr-f. e zb—3b 5 

100 6% | Pacific & Europ’ n Tel. 4% ‘Guar. Dos(red/ 98 —100 4 
21 1/3; West Coast of Am: EPUM sss aw np à—l5,4 
d 4° | Do. 4 per Cent. Deds. @eertareretesece 90 ~—y9 4 

1 16 | West s & Panama eese evi eus 24—28 | 4 

6/0 | Do. ae Cont. Ist Pref. cscecscsccee| 9$—10 | 5 

6/0 | Do. o 2nd Pref... Ves du im a 9 —9 6 
100! 59, | Do. ace Cent. Debs. «simon cess | 97 -y 5 

/$ | West t1 Telegraph xd and bonus ...... 134—134 | 5 
10) 3 

St, | 42, | Do. 4 per vert. Deb. Stock (red) ....] 95 —97 | 4 
e s We: +m Union Telegraph Fdg. &R.E.Bnd. 95 —98 '4 


* No allowance has been made for accrued interest or redemption. 
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DiviDBND 
Dur. 


Aug 
Aug 
Aug 


Mar, 
Feb, 


Jan, i 


Mar, 
an, 
an, 
an, 
ov, 

May, 

Feb, 


April, 
April, 


' Oct 
Oct 


Apríl, Oct 
Ja, Ap,Jy.O 
Dec 


á LASI Price 
x Divi- NAME, Wed.. 
ee PRNO 3: Mar 11 

| Telephones. 
100, 2$ Arner. Telephn. & Telegh. Cap. St.......| 123 —126 
oe | 4% Coll. Trust $1,000 4 per Cent. Bds.| 91 —94 
.. | 4% Be. 4% Conv. Bonds 1936. . ? —i90 
St. | 5% |tAnglo-Portug'se Tel.59 1st Mt. Db. Stk.| 102 —104 
§ 3 Chili Telephone si -5.05.5 veces Saeco sees 14—7 
ee | 5% | Cuban Telephone 5% 1st Mt. Con. Bds..| 90 —92 
1, 0/74 | Monte Video 1ele hone Ord...... TT E 
1, 0/6 5 per Cent. Pref.........- eee 
^. | 44%! New York Telephone Co. 1st&G2n.Mt.Bds' TU i 
l 9^ q. “Bore oer ae ea oi ea eo A at 
0/7! o per Cent. Cum. Pref........ eee = 
St. | 49, | Do. 4 per Cent. Red. Deb. Stock......| 87} —85i 
St.: 44% | Telph. up of Egypt 44% Db. SE (red.)..; 96} —Y8} 
5 3/9 | United River Plate Ord. 1 to 270,000....|  9t—9i 
5 2/6 | Do. 5per Cent. Cum. P ed St —5t 
St. 44%! Do. 44 Deb. St. Red............. 79 —101 


Financial Investments. 


Colonial & Foreign Electricity Supp iy, &c. 


3 tages ae Supply Co. 6% Cu. Pr, 5 —5} 
se in Do. Sie dicte uut 104 —106 
10! 6/0 Bombay RR ET 6% Cum. Pref. il] 10i—lli 
St. 44% 344 —961 


Do; 44 per Cent. Deb. Stk. (red) . 


5 | 3/0 | Elec. & Gen. Investment 6% Cum. Pret.) 43-41 
10 | 2/0 | Globe Telegraph & Trust. iss eeeseseee Ug lle 
10 | 3 Do. 6perCent. Pref.....cececeess 124 —13 
100! 6% | Submarine Cables Trust (Cert.)........| 126 —12? 
Colonial and Foreign Electric 
Railways, Tramways, &c. , 
5' 29 Anglo Arecotine 5% Cum. Ist Pref......| 4*8 —5i 
5. 2/9 Do. se Cum. 2nd Pref.......... 4|. 4A 4% 
St. 4% Do. Deb. Stocks serene 924—944 
St |4(9,| Do. 44% Deb. Stock..........-.-.| 97 —100 
St. | 5% Do. 5% Deb. Stock....cccacecccees 96) —98) 
St. | 5° | Auckland Elec. Teas. 5% Deb. (red.)..| lU3 —106 
5| 4/0 | Brisbane Elec. Trms. Invest. Ord....... 1-5 
5 2/6 | Do. S per Cent. Cum. Prei........ $e] ae) 
St. | 44%| Do. 4% per Cent. Db. Prov. Certs..... 98 —101 
St.| 8%, | British Columbia El. Rly. Df. Ord.....| 113 —117 
St. | 69 Do. Pref. Ord. Stock .............. 102 —109 
St. | 5 Do. 5% Cum. Pref. Per. Stock ......| 101 —104 
40! 4 j/ Do. 4j per Cent. Ist Mort. Dbs....... —101 
100! 4 % Do. Vancouver Power Debs.........| 94 —98 
St. | 4495| Do. 43° Perp. Con. Deb. St......... 96 —98 
St. 59/ Buenos Ayres Lacroze Trams Ist Mt. Db. 100 —102 
St. | 6% | Buenos Ayres Port & City Tram, Ist 
Deb. Stock: <4 Fa vies a tes rassa 73—78 
5! 2/6 | Calcutta Tramways (1 te 137,610)...... Ok —6i 
5 2/6 | Do. 5 per Cent. Cum. Pref ..... DNE —5i 
St.| 44%! Do. 44% Ist Deb. Stock (red.)...... 96 —9) 
1 hy Cape Electric Tram Shares ............ i-i 
5: 1/3 | t2Mty of Buenos Ayres Trams Co.(1904)Sh. St—5} 
St.| 4% | Do. 4 per Cent. Deb. Stock.......... 31 —50 
St 5% Colombo dr. & Lte. 5% jst Mt. MU 83 —33 
215 avana Elec. Ry. Con. Mt. 5% $1, 
| * Dt pe ub uds Coan 9341—97} 
100 59 ong Kong Trams per Cent. Ist 
| ^ Mort. Debs. 4.55.22 pans 86 —90 
t! .. | Kalgoorlie Elec. Trams. Sh.. : 5. 
St. 59, | Oo. Sper Cent. “ A" Deb. Stock....| ,59—90 
St. | E Do. 6 pe r Cent. Mg 10 —20 
1i 0/7:! Lisbon Elec. Trams. Ord... deas 1-1 
| O/7?| Do. 6 per Cent. Cum. Pref...........| 4H li 
St.' 5% Do. Spcr Cent. Reg. Mort. Debs......| 9l —96 
5 3/0 Madras Elec. Trams. Gra Cm, nee ake 5 —95i 
St. 5% | Do. 5% Deb. Stoc J| 101 —103 
100 56^ Manaos Trams & Lt. Co. 5% Debs.......| 79 
.. | 567 | Manila Elec. Ry. $1 900 Gold Bonds....| 984 -100j 
100 si Mexico Trams. Co. Com. St... ....... ...| 20 —23 
tDo Gen. Con. Ist Mrt. 5% Gold Bds..| 89 —84 
ido è Do. 6% SO yr. Mort. Bas, ea sales ME 8) —85 
of AE e "St. Ry. Sterling 44 per Cent. 

b Debs. (1922) (Nos. 601 to 2, S... | 28 —100 
44%| Do. do. (Nos. 1 to 4,609).. —101 
3/0 Rangoona Trams. & Supply Co. 6% s —5i 

um PL. 69k WR eq RAA S. a Row = 
s 44%| Do. 44?5 Ist Mort. Deb. Stk.........| 95 —97 
100: Hn Rio Janeiro Tram, Lt. & P. Co......... ee 
.. 5% | Do. 30 yr. Gold Bnds........... Su] 964-984 
100! 5% De 50 yr. Mt. Bnds....... ceccecese, OBA +80} 
100 i Sao Paulo Tramway, Lt., Power........ . 
...| 894 | Do. SperCent. Ist Mt. $500 Db...... 93 —101 
St 56? | Do. 5perCent. Perp. Cons. Deb. Stock} 98 —101 
100 "ron tToronto Ry. Co. Ist Mt. 44°% Ster. Bnds.; ?8 —100 


100: 59,^ . S per Cent. 2nd Mort. Deh Stock. 98 —102 
5, 3/6 Calcutta. Elec. Supply Ord........ — 74 —8 
5|.2/5-| 100. 995 Cum. PIebcscs censeo ve 5i —5i 

100 5% | Calgary Poa a: % Ist Mort. Bnds.. 90 -32 

100 11/4 | Canadian Gen. Elec, Co, Co Com. St.......| 113 —117 

100 D». 794 Cm. Pt Stock POEN 123 —128 

100, 57 tner Electrolytic Alkali Co.(of U.S.A. 

$i Ist Mort. Stl. Debs. ....... l -—— i 97 —101 

St. èl} | Cond.Gas, Elec. Lt&Power of Baltimore St 105 —108 

Sc | 83 Do. 6% Pref. St. (Cum.) ......... 114 —117 

>. lajo | Do _ 81,000 Gen. Mort. 44% Gd. Bda. ..| 954—971 

.. pA [EE Development Co. ofOntario$500bds, 73 —95 

St. | 59 ec. Supply of Victorla : r Cent. 

fe | USt Mort. Deb. St. eens, 91 —94 
10/9; | Indian lec. Sup. & Trac. Co...... eu Wo 

10/ .. | Kalgoorlie Elec. Power & Lt. Ord....... as 
1 0/7:| Do. 6 per Cent. Cum. Pref........... ay 

St.| 814 | Kaministiquia Power Co. Cap. St.......| 135 —i39 

rs 970 Do 30,yr. 9. Gold Bnds **200ce0»920020 102 —104 
5 55 Madras E.S. r . Ord. e"2200 1i—ii 

St.) £6 | Melbourne E.S. . Cons. Ord. Steves, 170 —182 
5 3/6 | tDo. 7% Ist Cum. Pref. .. .........| , 9E —ol 

St. 5% | Do 5% Ist Mortg. Deb. Stock .,.... | 1034 —1063 

2 5% Mexican Elec. Light Co. 5% Ist Mort 

St. | Gcld Bonds ..c.sscecscccscaceccce 67 —72 

St' $1 | Mexican Lt. & Power Co. Com.St......| 41 —44 

St. $34 | Do. o Cum. Pref. St......ecccccees| 79 —84 

100 5% | Do. se Ist Mort. Gold Bonds........ 8) —8t 

100: 542 Monterey Riy. L. & P. Co. Ist Mort.Db. St 54 —59 

100. $24 | Montreal Lt., Ht. & Power Co. Cup. St.) 220 —225 

St. | 5% | Northern Lt. Power & Coal 5% Gd. Bds..| 10 —20 

St. | £19 | River Plate Elec. Co. Ord. Stk.........| 235 —245 

St.| 6% | Do. 6 per Cent. nA. uu Stk...| 103 —108 

St. 5% Do. 5 per Cent. Deb. Stoc "090099990 01 —103 

ee | 814 | Shawinigan Water & P. Co. $ $100 Cap. St.| 142 —146 

i315 Do. SperCent. $500 Bonds... ... e... | 107 —10? 

$t. 4 Do. Con. Mt. Db. St....c.e e». | 100 —102 

E Toronto Co. 44% Db. St. a» | 9? -101 


449, 
1 | Z,d. ' Victoria Falis Power 


= => ap op €D $377.38 


t ExDiviJend; 


RAT: 


PER CE YT. 


YiBtps^ 


do d» QU. dD bb HOO UU b a l CO 


Jed PONS ADU» DO ANN der A» Can OO Ui. n0 Cn CA 


e & CAO 


mmm OU ARA BR NP A0 00 Ch A A Qo edu HP PHPEATP ADA HHO LHL 


pt wmd paa 


Ld 
i: 00:700 4001-2900 0 Ou *J* 


Led ¢ an 


— — — me me md om pae ~— —" 
e NY VWOWRKA—& gQOtNOO OO 000 -—OeOoo 


-— eub OEP Qua (eub One 


ipta Ld 
-e s 


a— = t ue pem . 
—QO ote N'M s 


-— 


O ooO0*- Qe. 


WOWWNS ANS SUN! UO AaNNOO O00090 OU $$ d 


Ld 


Lnd 


_ 


— ont ma mt e e „a 


n 


u-— eo ROR 
d» 40 OD NO Ae et 


troi 


WHO 


s NO wo 


. 


e 


OOOO0:xO0o0ooO0»o0Ooooo 


-a 
O U — ob 


SOOO UO C= OO OOOCTCOOTOOU O O A BFRHROWOOOG OoOOOOOgO0OO]OOQU(OOooo 


OOO«gO0O00 OQGO0000 coO CAO WwW g OUO O(O-00O000000 


Diripgxo 
Dua 


| Jan, hy 


Mar, ` Sep. 
August 


Nov. 
May, Nov 


Sp,DcMr Ju 
April Oct 


April. 


| po 
une, 


>z 
& 


— Å a 


eM areas ey ee oe "NL UT i 


Arrangements for the Week.. 979 
‘Dynamo Electric Lighting for 


"The Design ot Rolling Stock 


. IHE ELECTRICIAN: 


THE OLDEST WEEELYLILLUSTRATED: JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly), 1861; Second Series (Weekly), 1878. 


[vor LXxin. ] 


No. 1,870. 


CONTENTS OF THE CURRENT NU MBER. 


NOTES... 020-00 -cocccecccccee 975 | Revigws—continued. 

chanical World " Electrical 
Pocket Book for 1914. 
Spons Architects’ and 
Builders’ Pocket Price 
Book, 1914 [Young and 
Brooks}. L'Annce 


Motor Cara. By A. E. Waller 980 


for Electric  Railways.— 
Liseusston «....e l.c... £82] 
Power Supply at | 


Electric Electrique, Electrothcra. 
-.Shettield. Illus. Concluded £83 | pique et Radiographique 
Motor and Control Eq:up- ' [de Courmelles]. The 
ment for Electric L como- | Motor-Cyclist's Handbook 
tives.— Diseossion........... 986 ' [Lake] |. Who's Who in 
Recent Patents in Radiotele- | Science, International, 


1914 [Stephenson]. 


ED and Radiotelephony. | : D : 
orn Lightning Arresters. By 


y W. H. Eccle, D.Sc. 


Illustrated. Continued.... 986 (Charles C. Garrard. Illus... 995 
Some Railway Conditions CORRESPONDENCE... sees... 998 
E Electrification. — Some Problems of Municipal 
iscusston voce ae vm 989 Finance (P. D. Leake). 


The Schoop Process of Apply- 
ing Metals, Illustrated... 990 
Recent Discoveries in Physical 


The Use of High-Frequency 
in Power Transmission 
(F. M. Denton). 


Science. Illustrated ...... 990 dev : TE 
Heat Losses in Furnaces. By d nies 
F. A. J. FitzGerald........ 993 The Earthing of Electric 
THE AMALGAMATION SCHEMES Automobiles on: Chaiwe 
OF THE  LoNDON JSvurrLY (H. W. Bosworth). = 
En Ue ert agen es 29 The Annual Dinner of the 
Te ee 995 general Electric Co. . .. .... 1C00 
V - Book ot Physics LnoAL INTELLIGENCB ...... 1001 
[Willowa]. The Practical PARLIAMENTARY INTELLIGENCE 1002 
Electrician's Pocket Book “The Electrician" Commercial 
I cde and industrial Section..1003-1018 


"Practical Eng neer” Elec- 
trical Pocket Book and 
Diary, 1914. The "Me 


Electric Veh'cls Progress Sup. 
plement. —No. 2 ......... E -8 


NOTES. 


ee Cees 
Municipal Reform at Leeds. 

Oxe result of the recent strike of municipal employes at 
Lecds is the unusual proposal to place the control of all 
labour emploved by the Corporation in the hands of a 
Gencral Purposes Committee of seven members, with Mr. 
J. B. HawiLTON, the present tramways manager, as chief 
executive officer. This Committee will engage and dismiss 
all cmplovés, determine their wages, hours and conditions 
and arrange for a supply of labour to all 
departments. These proposals have vet to receive the 
approval of the City Council; but, whether they are 
adop.ed or rejected, the mere fact that thev have been 
made marks a new phase in the conditions of municipal 
emp:ovment. It will be remembered that the Leeds strike 
was £n unpopular strike, and this unpopularity was marked 
by the eagerness with which the citizens came forward to 
give what assistance they could towards carrying out such 
useful functions as dust removal, tramcar driving and the 
main.enance of the clectricitv, gas and water supplies. 
This policy had the desired result. Not only were these 
public services adequately maintained, but the determined 


of working, 
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spirit shown by the amateurs was sufficient to break the 


strike in a very short time. 
——9——— 


Tuts victory by the general body of ratepayers over that 
comparatively small bodv of the inhabitants represented 
by the municipal employés has resulted in a desire for 
reform. An inquiry has brought to light an extraordinary 
state of affairs which the proposals mentioned above are 
designed to correct, the whole tendency of the report being 
towards a reduction of the extravagance which has un- 
doubtedly existed up to the present in the administration 
of the municipal departments, and which, apparentlv, 
would have continued to exist but for the occurrence of the 
strike. This extravagance is, however, not confined to 
Leeds, and must, we fear, alwavs be to a greater or less 
extent the accompaniment of municipal trading. A 
municipal department need not make money. In some 
cases it can only spend it, while the tenure of a municipal 
emplové’s position is independent of the trading success 
of his department, and may, indeed, be looked upon as 
permanent so long as his behaviour is good. These con- 
ditions have the psychological effect of inducing in the 
employé a certain inertia which results in a loss of enter- 
prise and an acquirement of a belief in a policy of laisser- 
faire. It is difficult to see how this can be altered while 
municipal employment exists. And we fear that the Lecds 
Committee’s proposals, excellent though thev be, will 
scarcely, if they are passed, cause the desired end to be 
attained, though we should watch with interest the wav 
thev worked in practice. We feel, however, that the re- 
arrangement of the conditions of municipal employment 
might be carried still further, so that it is impossible for anv 
pressure to be exerted by municipal emplovés through 
Such pressure can never be to the 


political. channels. 
The debate on 


interest of the general body of ratepavers. 
the proposals which took place on Wednesday evening was 
mostly confined to criticism by the men’s leaders. and it is 
therefore a little difficult to determine how the new idea is 
regarded by the Council generally. The meeting was 
adjourned until March 27th, when doubtless some decision 


will be reached. 


Co-operation and Engineering Institutions. 

On any occasion where two or three engineers are gathered 
together in informal discussion it is generally possible to 
arouse some interest by suggesting possible ways of improv- 
ing the status of those engaged in the higher branches of 


the profession. In the same wav as evervone thinks he 


— _ ——A 
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can manage a railway company, so every engineer has ideas 
on this subject, with the result that every now and then 
there breaks out a discussion on this or some cognate sub- 
ject, sometimes in unexpected directions. Some idea of 
this kind is, we think, at the bottom of the desire for greater 
physical co-operation between engineering societies which 
is being expressed in the correspondence now taking place 
in the “ Manchester Guardian." It is suggested that all 
the engineering societies in the Manchester district (and 
this is made by some correspondents also to include most 
of Lancashire and Yorkshire) should combine, with a view 
to providing a building for their joint meeting place and a 
home for their several libraries. The suggestion has been 
well received and matters have gone so far on the road 
towards carrying it into practice that an invitation has been 
issued by Sir THomas HorraNp to the councils of the various 
bodies concerned requesting them to appoint representa- 
tives to attend a meeting which he is arranging to discuss 
the subject. Unfortunately it often happens that, how- 
ever good an idea may be in essentials, such great difficulties 
arise when it comes to discussing details that its accom- 
plishment is impossible, or at least inadvisable. 

WE hope that such difficulties will not occur in this case. 
But we have our doubts ; for engineers seem to have a con- 
genital tendency towards fighting rather than co-operating, 
while the fear of certain bodies, that their dignity may be 
compromised by any attitude less wooden than cold aloof- 
ness, may easily prevent any real good being done. That 
this fear also exists among the promoters of the scheme is 
evident from the statement that has been issued to the 
effect that no amalgamation between the various societies 
concerned is suggested, but that the co-operation will stop 
short at a common building for meetings and the various 
libraries. This announcement may be necessary to calm 
present fear, but all the same we regret it, and we must not 
be looked upon as wishing to jeopardise the scheme if we 
express the hope that in time co-operation will not stop at 
meeting places but will advance to real amalgamation. 
As we said at the beginning of this note, all engineers are 
anxious to improve the status of their profession, and in our 
opinion this can be done in no better way than by combina- 
tion. Combination is indeed essential. To improve their 
status engineers must become a political force and, in politics, 
as in war, the advantage rests with numbers. If, then, our 
profession is to have the influence with the Government of 
this country that it should and ought to have, and thus be 
able to impress its views on engineering and industrial legis- 
lation, its various units must combine, at any rate to out- 
ward view, so that all the force it has at its disposal can be 
best apphed to the acquirement of its desires. 


enna Apa 


Municipal Finance. 

IN our correspondence columns this week Mr. P. D. 
LEAKE supports our views that the financial position of 
municipal electricity undertakings is often very unsatis- 
factory. It is difficult, as we pointed out recently, to 
secure proper financial management of such undertakings, 
largely because they are subject to local political influences. 
It is not an uncommon thing to see stations where old plant, 


which is antiquated and of very little use at the present day, 
still forms part of the equipment, and no doubt also appears 
in the books as an asset in respect of some loan. There 
would be no objection to this if the book value of the plant 
were equal to, or nearly equal to, its actual value; but 
generally the two are very different. In order to overcome 
this difficulty Mr. Leake makes the suggestion that a 
register of plant should be kept, in which would be shown 
the necessary annual deductions which would have to be 
made from the original cost to represent the expired capital 
outlay, thus giving a true idea of the value of the plant at 
any one time. This register would be made up in accor- 
dance with the views of the engineer, and would not depend 
upon a set figure for depreciation per annum. Obviously, 
the engineer, assuming that he keeps in touch with current 
practice, is the best judge of the value of his plant. and is 
in a position to realise when it is efficient or inefticient, and 
when, from the point of view of the undertaking. it has 
little but a paper or esthetic value. When the engineer 
had made these entries his responsibility would cease, and 
it would be for the electricity committee to see that suitable 
financial provision was made in accordance with the 
valuation. It appears that we are coming to a time when 
some authority should be constituted for dealing with the 
financial position of municipal electricity undertakings, and 
this authority should be empowered to stop contributions 
to the rates when it would be better for sums spent in this 
way to be utilised for the stability of the undertaking. This 
would be nearly always the case. 


age 
Standardisation in China. 

THE position of electricity supply in London to-day 
provides present-day engineers with an illustration of the 
chaos that may result from lack of standardisation. It 
will, of course, be admitted that standardisation of pres- 
sures and systems is necessarily very difficult at the begin- 
ning of an industry, such as that of electricity supply. 
Unfortunately, it is not often that engineers have an 
opportunity of starting a fresh, as it were, in a country. and 
yet equipped at the same time with that full knowledge 
that comes from much experience. As it happens. such an 
opportunity occurs at the present moment in China. This 
immense country is at length beginning to awaken to the 
advantages of western civilisation, and in the near future 
we may there expect to witness a large development in 
electrical engineering enterprise. Here, then, is an oppor- 
tunity for standardisation on a large scale, and we are glad 
to see, from a letter which appears this week in our Corres- 
pondence columns, that advantage is being taken of the 
opportunity by the Engineering Society of China. An 
Electricity Standardisation Committee has been formed, 
the object of which is to keep down the various alternatives 
in electricity supply to the absolute minimum. There i5 
no reason why this should not be done effectively. The 
adoption of only one voltage for both continuous current 
and alternating distributing networks, or at most two, 
should surely be sufficient to meet the needs of the case, 
and where alternating current is to be used a standardised 
frequency may equally well be adopted. In that way 
apparatus will be largely interchangeable if a consumer 
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moves from one network to another, and the stock of 
apparatus necessarily held by traders will be reduced to a 
minimum. We hope that the Engineering Society of China 
will have every success in this effort. 


ut AE (c RR Qm ct ERR 


Time Allowed for Tendering.—We are informed bv Mr. 
H. Faraday Proctor (Hon. Sec. of the I.M.E.A.) that the 
B.E.A.M.A., having approached the I.M.E.A. on the above 
question, the Council of the latter Association have resolved 
that the request of the B. E. A. M.A. that not less than three weeks 
be allowed for the preparation of tenders for turbine plant is 
reasonable, and members are asked to act in accordance with 
this view whenever practicable. 

Long-distance Wireless Telegraphy and Telephony.—A 
few days ago Mr. Marconi went to Augusta (Sicily) in order to 
make some radiotelegraphic and radiotelephonic experiments 
on board the vessels of the Italian Naval squadron, com- 
manded by H.R.H. the Duke of the Abruzzi. We understand 
these experiments, which lasted four days, have given the 
most satisfactory results. On the first dav very clear tele- 
graphic communication was established by day with Rome, 
a distance of 575 km., with Venice, a distance of 970 km., and 
with Clifden, a distance of 2.800 km. In these long-distance 
experiments the best results were obtained with the new 


high resonance receivers fitted with a phonographic register- 
On the second day radiotelephonic experiments 


repeater. 
were carried out between several vessels at anchor, 1 km. apart, 
the ordinary receivers being employed with the greatest success ; 
telegraphic signals by night were received from Canada, a 
distance of 6,500 km. On the third day radiotelephonic 
experiment; were continued between two warships on the high 
seas, and reception was perfect over a distance of 30 km. On 
the last dav the radiotelephonic experiments were again re- 
peated, communication being established over a distance of 
70 km., with the use of a very limited amount of energy. These 
experiments also were repeated between two vessels situated 
about 20 km. apart with land intervening, and in this 
case again most excellent results were obtained. Radio- 
telephonic communication was constantly maintained for 12 
hours without the working of the apparatus causing the 
slightest inconvenience. The apparatus employed in the above 
experiments 1s, we understand, of a new and simple type. 
It was Mr. Marconi's desire that it should first be used on the 
warships of the Italian Navy. 


Cable Interruptions. Date of Interruption. 
Latakie —Palura .................. eee .. May 26, 1910 
Scalanuova—Samos .............—. ..... ee dale tas . April 21,1912 
Marmariza-—HRhodes............ salud E een ri: .. April 21, 1912 
Poulocondore—Pontianac......... ..... ........ ..... duly 6, 1912 
Jamaica—Colon ............ eee m een .. June 9, 1913 
Cayenne—Salinas ..... «eee eene enne Oct. 30, 1913 
Cape St. James—Poulocondore ........ . .......... . Dec. 7,1915 
Tangier— Ceuta ............--.... CAE EE Feb. 15, 1914 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. W. H. Eccles contributes the second part of an article on 
'" Recent Patents in Radiotelegraphy and Radiotelephony " (p. 986). 

Dr. €. C. Garrard contributes an article on “ Horn Lightning 
Arresters"' (p. 996). 

We conclude our description of * Electric Power Supply at 
Sheffield " (p. 983). 

An abstract of a Paper on ^ Dynamo Electric Lighting for Motor 
Cars," read by Mr. A. E. Waller before the American Institute of 
Electrica! Engineers, is given on p. 980, 

Our Leading Article deals with " The Amalgamation Schemes of 
the London Supply Companies ` (p. 994). 

Companies Meetings and Reports. Mectings of the following 
Companies are reported: Bournemouth & Poole Electricity Supply 
Co., British L. M. Ericsson Mfg. Co.. Brompton & Kensington klec- 
tricity Supply Co., Chelsea Electricity Supply Co.. County of London 
Electric Supply Co., Direct Spanish Telegraph Co.. W. T. Glover & 
Co., Melton Mowbray Electric Light Co., North Ormesby South Bank 


Normanby & Grangetown Rail-less Traction Co.. South London 
Electric Supply Corporation. and Yorktown & Blackwater Gas Co. 
The directors’ reports abstracted include those of the Automatic 
Telephone Mfg. Co., British Insulated & Helsby Cables, O. C. Hawkes. 
Huelva Gas & Electricity Co.. London & Subtr>an Traction Co., 
London United Tramways. Metropolitan Electric Tramways. Mine- 
head Electric Supply Co.. Newmarket Electric Light Co., North 
Metropolitan Electric Power Supply Co.. South Metropolitan Electric 
Tramways & Lighting Co.. South Staffordshire Tramways Co.. 
Vickers, and Winnipeg Electric Railway Co. (pp. 1011-1016). 


OBITUARY. 


THE Lare Jonn Gorr.—We recorded in last week's issue of THE 
ELECTRICIAN the death at Hove of Mr. John Gott, from pleurisv and 
pneumonia. Mr. Gott was chief electrician to the Commercial Cable 
Co. and its associated submarine telegraph undertakings. He was 
one of the few remaining pioneer submarine cable engineers. and the 
value of his work in electrical testing and practical telegraphy was 
widely known. His genial! disposition endeared him to all who were 


associated with him. 

Born at Kendal, Westmoreland, in 1840, he entered the telegraph 
service early in life, his first employment being with the original Electric 
& International Telegraph Co. About 1861 he was selected to serve at 
Naples in the supervision of international treffic passing over the Italian 
Government landlines. In 1863 he went to Tripoli, where he was 
employed in the operation of the first Mediterranean cable, later going to 
Malta on the same work. In 1864 he was selected to accompany the 
“ Great Eastern " as one of the electrical staff when that vessel made 
her first attempt to lav a trans-Atlantic cable. In 1869 he accepted the 
position of superintendent and electrician at St. Pierre, Miquelon, whem 
the cable of the first French Atlantic Cable Company was laid. Mr. Gott 
was one of the first to work the mirror galvanometer for transmitting 
submarine cable messages and the first to instal Lord Kelvin's siphon 
recorder. In 1870 he carried out a unique experiment by which he 
transmitted wireless signals through a distance of about 3 miles at St. 
Pierre, Miquelon, using the earth as a conductor. In the same vear he 
invented an instrument he called a “ fault searcher coil," which has 
proved extremely useful in the localisation of faults in subterranean lines. 
This invention led to the devising of means for communiceting between 
ship and shore through a picked-up cable without cutting the cable or 
disturbing the sheathing wires. 

In 1877, in a Paper to the “ Journal " of the Society of Telegraph 
Engineers, he described an ingenious experiment he had carricd out. in 
telephonic transmission by means of a siphon recorder in support of the 
theories of Prof. Graham Bells telephone invention, which had shortly 
before been made public. In 1881 he introduced an important modifica- 
tion of Lord Kelvin's formula for testing the measuremcnt of the electro- 
static capacity of condensers and cables, and the value of this method 
has been so well recognised bv submarine cable engineers that it is now 
used as a standard test, and is known as ** Gott’s Capacity Test." 

In 1884, on his icetirement from the French Cable Company's service, 
he became chief electrician of the Commercial Cable Co., a position he held 
until his death. In 1892 he made another important discovery, which is 
known as the “ Gott Ratio Arm." This method made it possible to avoid. 
the necessity for temperature corrections in tests for the resistance of 
Wheatstone bridge coils by introducing coils of manganin for one of the 
ratio arms. It also mede it possible to obtain measurements in modern 
units by means of a bridge wound for discarded standards, 

Mr. Gott's crowning success, however, wes his recent invention, 
whereby he made it possible to communicete between the Pacific coast 
of the United States and (anada direct with Europe without the aid 
of human retransmission at intermediate stations. This fitting climax 
to his long career is acknowledged to have been the greatest. triumph 
in telegraphy in the present century. By its means cables end lendlines 
can be linked up together and the ordinery Morse method of operation 
used. He also latterly invented a new and improved system of quad- 
ruplex working, and extended, ‘n electrical testing, the use of curve 
sheets and graphic methods to the localization of cable breaks. 

A notice has appeared in the daily Press asking that any person having 
made or witnessed a will of the late John Gott should communicate with 
Mr. H. E. Trangmar, solicitor, 73, Church-road, Hove. 

GEORGE JAMES BvncH. F. R. S.—We regret to record the death of 
Dr. G. J. Burch. which occurred on Tuesday last at Norham Hall. 
Oxford. Born in 1852 and educated at Cheshunt College and Oxford 
University. he began research work at an early age. chiefly on 
optical subjects. In 1886 he went to Oxford in order that he might 
devote himself entirely to scientific work. Here he invented a new 
and improved form of capillary electrometer, and introduced. an 
entirely new method of determining the value of an E. M.F. at any 
given instant by measuring. instead of the amount of the completed 
excursion, the velocity of the movement produced-—a method which 
is not limited to the capillary clec.rometer. His Papers on the 
electrometer appeared in ‘THE ELECTRICIAN in 1896. His work 
included the photographing of the currents produced by speaking in 
a telephone. various electromagnetic phenomena. and the " action- 
current ” of nerves. His later work was devoted more to the subject 
of vision. 
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Epwin J. Houston.—We regret to record the death of Prof. E. J. 
Houston. which occurred at his home in Philadephlia, U.S.A.. on 
March 1l. He was well known from his intimate association with 
the development of the electric are lamp. Born in 1847. his early 
career was devoted to the teaching of civil engineering at the Central 
High School of Philadelphia. In 1879 he took up the subject of 
electric lighting, and in conjunction with Prof. Elihu Thomson, 
elaborated the Thomson-Houston system of arc lighting. The 
appearance of the Thomson-Houston dynamo created a sensation 
at the time of its appearance. and the numerous other results of the 
Thomson-Houston partnership are too well known to need dis- 
cription. Prof. Houston carried out a great deal of research work. 
while a certain part of his time was devoted to public lecturing on 
electricity. He took an active part in the work of numerous scienti- 
fic organisations, and was the president of the American Institute 
of Electrical Engineers in 1893, 1894 and 1895. 


GEORGE WESTINGHOUSE.—We regret to record the death from 
heart failure of Mr. George Westinghouse. the well-known inventor 
of the Westinghouse air brake. and head of the huge electrical firm 
bearing his name. We hope to publish in our next issue a detailed 


account of Mr. Westinghouse's career. 


Francis Fox.—The death of Mr. Francis Fox. who was chief 


engineer of the Bristol and Exeter Railway for over 21 years, occurred 


last Monday at the age of 95. He was a member of the Institution 
of Civil Engineers. from whom he received a Telford medal. 

SIR JOHN MurRay.—We regret to record that Sir John Murray. 
the famous oceanographer. was killed in a motor-car accident in 
Scotland on Monday last. He was 73 years of age. and was regarded 
as the greatest living authority on the ocean and its depths. 


PERSONAL. 


The President and Council of the Royal Society have appointed 
the Right Hon, Sir Francis Hopwood, G.C. M.G.. K.C.B.. to a seat on 
the General Board and Executive Committee of the National Physical 
Laboratory, in the place of Sir Arthur Rücker, F.R.S.. resigned. 


APPOINTMENTS VACANT AND FILLED. 


The Municipal Commissioners of the town of Singapore invite 
applications for the appointment of a plumber's jointer for their 
electricity undertaking. Further particulars are given in an adver- 
tisement, and applications must be lodged with the Commissioners 
Home Agent. Mr. Chas. G. Lindsay, 180, Hope-street. Glasgow. by 
March 31. Sece advertisement. 

A central :tation engineer is wanted by an important manufac- 
turing company, to act as sales engineer and conduct negotiations 
with central stations and power companies, See advertisement. 

The Allmiinna Svenska Electric Co., Västeras, Sweden. advertise 
for a capable energetic and experienced designing engineer as assis- 
tant in d.c. machine design and calculation. 

Bedford Corporation require a junior assistant engineer for their 
electricity department. Applications to the Borough Electrical 
Engineer by March 24. 

A mains superintendent is required by Stockport Corporation. 
Commencing salary £160. Applications to the Borough and Tram- 
ways Electrical Engineer by noon March 30. 

Advertisers require experienced testers, used to lighting generators 
and starting sets for motors cars, 

A draughtsman is required by Messrs. Harland & Wolff (Ltd.). 
Belfast. for preparing wiring plans and diagrams, &c. 

A principal is wanted for the Lisburn Technical School. Salary 
£250 per annum. Applications by noon April 7 to the Town Clerk. 
Town Hall. Lisburn, lreland. 

Barnes Urban Council require a shift engineer for their electricity 
supply works, Commencing salary £120, rising to £160 per annum. 
Applications by March 24 to the engineer and manager. Mr. €. S. 
Davidson, Electricity Works. High-street, Mortlake, London, S.W. 


Salford Corporation are recommended to appoint Mr. H. Richardson, 
of Dundee. to the position of borough electrical engineer at a commenc- 
ing salary of £1,000 perannum, Mr. Richardson, who has been borough 
electrical engineer at Dundee since 1962. was previously assistant 
engineer of the tramways department of Newcastle Corporation. 

Colne Tramways Committee recommend the appointment of Mr. 
F. G. Richardson, of Bradford, as Tramways Manager at £225 per 
annum. 


Mr. Geo. Broadhurst, A. M.I. E. E., of Worthing, has been appointed 
electrical clerk of works at Basingstoke. 

As chief assistant in the Electrotechnics Department of the 
Borough Polvtechnie Institute. Mr. Geo. A. Tomlinson, B.Sc.. has 
been appointed vice Mr. H. 5. Saunders. who was recently appointed 
responsible master to a L.C.C. Junior Technical Institute. As 
assistant in the Engineering Department. Mr. Geo. W. Bird, B.Sc.. 
has been selected to succeed Mr. A. E. Gladwyn, B.Sc.. appointed to 
West Ham Technical Institute. 

Mr. W. C. J. White has been appointed house steward and egi 
neer of Gresham College. 

In addition to the general supervision of the building, he will have con- 
trol of the apparatus for electric lighting, heating and power. During ihe 
last 16 vears he has been in the employ of the City of London Elecinie 
Lighting Co. 


INSTITUTIONS AND SOCIETIES. 


Institute of Radio Engineers.—At a meeting of this Institution. 
held recently at Columbia University, U.S.A., two Papers were read. 
one on '* The Effect of a Parallel Condenser in the Receiving An- 
tenna,” by Dr. L. W. Austin. the other, on ‘‘ A Method for Deter- 
mining Logarithmic Decrement.” by Mr. Louis Cohen. In the first 
Paper Dr. Austin said that the practice of using a variable condenser 
in parallel with all or part of the inductance in the receiving antenna 
in order to receive a longer wave was convenient. inasmuch as it did 
away with the necessitv of small inductance steps and reduced the 
total amount of inductance required; it was usually found, how- 
ever. to be less efficient than pure inductive tuning. Tables showing 
the effects of different values of parallel capacity for two sizes of 
artificial antenna were given. The readings were made with a 
galvanometer replacing the telephone. As the capacity was im- 
creased and the inductance decreased the galvanometer deflection 
decreased. Replacing one-half the inductance by capacity decreased 
the deflection about one-third. Practically the same results were 
obtained with the real antenna, Mr. Cohen, in the second Paper. 
discussed the Bjerknes formula, and stated that the results obtained 
might be incorrect. so that it was desirable to develop another 
method for use in checking the results obtained by the Bjerknes 
method. He proposed that, instead of the usual method of de-tuning 
the wavemeter circuit until 12/2 was obtained, the resistance of the 
wavemeter circuit should be increased until 1?/2 was obtained: 
then. with the inductance. resistance, added resistance of the wave- 
meter and. frequeney known. the desired decrement could be readily 
obtained, 

Institute of Metals.—The annual general meeting of the Institute 
of Metals was held last Tuesday afternoon, when Prof. A. K. Hunt- 
ington presided. It was announced that the ballot had resulted in 
the election of Engineer Vice-Admiral Sir H. J. Oram (London) 
as President. The following members of Council were elected: 
Mr. L. Archbutt (Derby), Prof. A. Barr (Glasgow), Messrs. T. A. 
Bayliss (King's Norton). G. T. Beilby (Glasgow). A. Cleghorn (Glas- 
gow), George Hughes (Norwich), R. E. Hutton (Sheffield). W. Murray 
Morrison (London). the Hon. Sir C. A. Parsons (Newcastle-on-Tyne). 
Arnold Philip (Portsmouth). W. Rosenhain (Teddington), A. E. 
Seaton (London). Sir W. E. Smith (London), L. Summer (Manchester! 
and G. H. Wilson (Sheffield), — A list of new members was submitted 
to the meeting. bringing the total membership to 640. The newly- 
elected President then gave his inaugural address. l 

He remarked that the amount of non-ferrous metals used in warship 
machinery hid decreased considerably in recent vears, and that when 
the more recent ships came into the shipbreaker’s hands many years 
hence, there would not be found that wealth of copper, brass, gunmetal, 
&c.. which added so largely to the scrap value of the older ships. Approx 
mately for every 100 tons of iron and steel used in modern warship cor 
struction there were 6 tons of copper or its alloys. 

Association of Supervising Electricians, —4A meeting was held at 
the Horseshoe Hotel. Tottenham Court-road, London. on. Wednes- 
day. March llth, in order to form an association of managers 
supervising engineers and permanent foremen attached to the 
electrical contracting trades. A committee was appointed to con- 
sider the rules of the Association. the objects of which are: (a) To 
assist members in obtaining information of situations: (b) to form 
a technical library for the use of the members ; (c) to form a benevo- 
lent fund for the assistance of members in distress; (d) to endeavour, 
by means of lectures and visits to large works, to maintain a high 
standard of efficiency of all members; (e) to foster the apprentice 
system for learners in the electrical trade ; (f) to endeavour to extent 
the attendance of electrical workers to evening schools. both tech- 
nical and practical; (g) to arrange reading of Papers on electrica 
subjects by members or visitors invited from other societies ; (4) to 
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arrange periodical social gatherings to promote knowledge and good 
fellowship amongst members. The subscription was fixed at 2s. 6d. 
per quarter, with an entrance fee of 5s. The hon. secretary is Mr. 
C. J. Banister. 14, Pulborough-road. South'elds, London, S.W. 


Staff Engineers’ Association.— This Association ha: recently pub- 
lished a small pamphlet. which makes an appeal for support to 
civil, mechanical and electrical engineers. After setting out the 
aims of the Association, the pamphlet mentions that. now the work 
of initiation and formation has been accomplished. the future of the 
movement will depend upon the support accorded to it by engineers 
and remarks that even, if the facilities offered are not required by 
every engineer personally, each can assist his less fortunate fellows 
by joining the movement. 

Royal Society.—At a meeting of the Royal Society, held yes- 
terday, a discussion took place on the " Constitut:on of the Atom." 
The discussion was opened by Sir Ernest Rutherford, F.R.S. 


Royal Society of Arts.— The Council of this Society will proceed to 
consider the award of the Albert Medal for 1914 early in May nest, 
and they therefore invite members of the Societv to forward to the 
secretary on or before Saturday. March 28th. the names of such men 
of high distinction as they may think worthy of this honour. The 
medal was struck in 1864 to reward " distinguished merit in pro- 
moting Arts. Manufactures. and Commerce.’ Last. year it was 
awarded to H.M. the King. 

Faraday Society.—A general discussion on ‘* Optical Rotatory 
Power” will take place on Friday. March 27th, in the rooms of the 
Chemical Society. Burlington House. London. W. The meeting 
will also be open to Fellowsof the Chemical Society and members of 
the Physical Society of London. The following provisional programme 
has been arranged :— 

4:30. p.m. Tea will be served. 5:0. p.m. Introductory address by Prof. 
H.E. Armstrong, F.R.S. The following Papers will then be read : t Some 
Contributions to the Knowledge of the Intluence of Certain Groups on 
Rotetory Power," by Prof. Dr. Hans Rupe: " New Studies in the Rota- 
tory Dispersion of Tartaric Acid and Malic Acid," by Prof. Dr. H. 
Grossmann; ''Anomalous Rotatory Dispersion," by Prof. Dr. Leo 
Tschugeff; “ Normal and Anomalous Rotatory Dispersion," by Dr. 
T. M. Lowry and Mr. T. W. Dickson, who will also exhibit some appara- 
tus. 

6:30. p.m. The meeting will adjourn for dinner at the Trocadero Res- 
taurant. 8:15 p.m. Prof. Percy F. Frankland, F.R.S., will preside at the 
cvening session and the following Papers will be read : " An Enclosed 
(Cadmium Arc for Use with Polarimeter," by Dr. T. M. Lowry and Mr. H. 
H. Abram ; “ The Relations between the Rotatory Powers of the Members 
cf Homologous Series," by Dr. R. H. Pickard and Mr. J. Kenyon; “The 
General Beheviour of Optically Active Com pounds as regards the Depen- 
dence of Rotation on Temperature, Dilution, Nature of Solvent, and Wave 
Length of Light.” by Dr. T. S. Patterson. 

International Engineering Congress, 1915.— Rapid progress is being 
made in working out the final programme of Papers for the Interna- 
tional Engineering Congress to be held in San Francisco in 1915. The 
first volume of the publication of the Congress will consist of a series of 
articles descriptive of the various technical features of the design 
and construction of the Panama Canal. The various topics which 
will be treated come under 22 heads, each of which will be prepared 
by the engineer actually responsible for the work described. This 
volume will constitute practically an official technical record 
of tke gigantic engineering feat which is just nearing completion. 

Flectrical Trades’ Benevolent Institution.—The annual general 
meeting of this Institution was held on Wednesday afternoon at 
the Institution of Electrical Engineers. when Mr. A. Bruce Anderson 
presided. The Chairman at the commencement of the meeting re- 
ferred to the loss sustained by the Institution through the death of 
Sir William Preece. In proposing the adoption of the accounts he 
said he felt the Institution was not appreciated as it might be, and 
that many employers would support it more if they fully realised the 
benefits it could give to their employees. The amount of grants to 
members had been doubled in the past year. and he hoped that this 
rate of increase would continue. Mr. Justus Eck. in seconding the 
resolution, said the Chairman had only referred to the expenditure 
side of the accounts, but that he (the speaker) could promise them 
that the figures for income when published next week would sur- 
prise them. The disadvantage of the Institution being centred in 
London largely prevented them from getting the support that they 
might from the provinces. In order to overcome the difficulty of 
the provincial representatives having their fair share in the working 
cf the Institution a scheme was being brought forward to hold 
meetings at provincial centres. During the subsequent business 
it was pointed out that the members of the Institution were 
hot at present drawn from the rank and file of the industry, as 
was the aim of the Society. and also that © greater measure of support 
should te forthcoming from the smeller firms, who could not atford 


: to run a henetit fund for their emplovees, 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 20th (to.day). 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Royal Technical College, Glasgow. Paper 
on '' Rock Drills," by Mr. C. E. Hart. 


GREENOCK ELECTRICAL SOCIETY. 


| p.m. Meetingat the Temperance Institute, West Stewart-strect, 
Greenock. Paper on ‘‘ Sub-Station Equipment," by Mr. D. 
McDougall. 
ELEcTRO-HARMONIC SOCIETY. 
§ p.m. Smoking Concert at Holborn Res:aurant, London, W.C. 


SATURDAY, March 21st. 
ROYAL I[xsTITUTION. 
3 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Lecture on “ Recent. Discoveries in Physical Science," by Prof. 
Sir J. J. Thomson, O.M., F.R.S. (Lecture IV.) 


MONDAY, March 23rd. 
Roya Society OF ARTS. 
Spm. Meeting at John-street, Adelphi, London, W.C. Lecture 
on " Surfece Combustion," by Prof. W. A. Bone, F.R.5. 
Howard Lecture IL. 
TUESDAY, March 24th. 
MANCHESTER SFCTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 pam. Meeting et the University, | Liverpool. Paper on 
" Experiments on Air. Blast Cooling of Transformers ^ (with. 
Demonstrations), by Mr. F. J. Teago. 


SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8$ p.m. Meeting at The Rooms, 207. Bath-street, Glasgow. Dis- 
cussion on “ Electric Battery Vehicles," opened by Mr. A. Page. 
INSTITUTION OF CrvIL ENGINEERS. 
8 pm. Meeting at Great George-street, Westminster, S.W. Dis- 
cussion on Papers on * Some Recent Devi lopments in Com- 
mercial Motor Vehicles,” by Mr. T. Clarkson, and on * Com- 
parative Economics of Tramways an! BHblless Electric 
Traction,” by Mr. T. G. Gribble. 
WEDNESDAY, March 25th. 
BIRMINGHAM SECTION OF TAE [INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the University, Edmund-street, Birmingham. 
Paper on “ Static Transformers for the Simultaneous Changing 
of Frequency and Pressure of Alternating Currents,” by Mr. 
A. M. Taylor. 
THURSDAY, March 26th. 
JUNIOR INSTITUTION OF ENGINEERS. 
7:45 p.m. Meeting at the Municipal School of Technology, Man- 
chester. Paper on * Power Driving of Small Workshops.” by 
Mr. T. R. Wollaston. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at Victoria Embankment, London, W.C. 
on ‘Current Limiting Reactances on Large Power Systems,’ 
by Messrs. K. M. Faye-Hansen and J. S. Peck, 


FRIDAY, March 27th. 


Paper- 


, 


FARADAY SOCIETY. 
5:0 p.m. and 8:15 p.m. Meeting at the Chemical Society, 
Burlington House, London, W. General. Discussion. on 
" Optical Rotatory Power." (See Institution note for Agenda.) 


PuvsicAL SocrETY oF LONDON. 

ó p.m. Meeting at the Imperial College of Science, Imperial Insti- 

tute-roed, South Kensington, London, S.W. Agenda: "A 
New Type of Thermo-galvanometer," by Mr. F. W. Jordan ;. 
“ An Instrument for Recording Pressure Variations due to 
Explesions in Tubes.” by Mr. J. D. Morgan; " The Direct 
Measurement of the Naperian Base,” by Mr. R. App'eyard ; 
and " An Experiment with an Incandescent Lamp." by Mr. 
C. W. S. Crawley. 

JUNIOR INSTITUTION OF ENGINEERS. 

8 pm. Mecting at 39, Victoria-street, London, S.W. Paper on 

" Hermonograph es Applied to Advertising,” by Mr. A. Forbes. . 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. H. M. Lear. 
The following orders have been issued for the current week :— 

Monday, March 23rd, A? Company.—Technical Instruction, 7 p.m. 
to 10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 

Tuesday, March 24th, ** B^ Com pany.— Technical Instruction, 7 p.m. 
to l0 p.n. Miniature Range Practice, 7 p.m. to 9 p.m. 

Wednesday, March 25th, Recruits—]nfantry. Drill, 7 pin. to 8 p.m. 
Technical Instruction, 8 p.m. to 10 pm. Rating Examinztion for all 
Companies, 7 p.m. to 10 p.m. 

Thursday, March 26th, “C” Company.—" Technical Instruction, 7 p.m. 
to I0 p.m. Miniature Range Practice, 7 pm. to 9 p.m. 

Fridiv, March 27th, ©“ D" Company.— Technical Instruction, 7 p.m. to 
l0 pam. Miniature Range Practice, 7 pan. to 9 p.m. 

Saturdey, March 28Sth.—Headquerters will be opened for the transaction 
of Resimnental business from 10 3m. tl 12 noon. 
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DYNAMO ELECTRIC LIGHTING FOR MOTOR CARS.* 


BY A. E. WALLER. 


Nummary.—The author first discusses the lamp equipment of the car, 
and then goes on to describe the method of working of several systems. 
The initi 1l speed at which a dynamo begins to charge the batteries is next 
‘consi'cred, and the Paper concludes with a short discussion on batteries 
and wiring. 


Dynamo lighting equipments on motor cars are required to main- 
tain at all times a supply of electric energy sufficient for proper road 
lightizg. It is. thereforc, natural. in the design of such apparatus, 
to decide first what may be accepted as a satisfactory set of lamps for 
motor car use, When this point has bee» determined, the capacity 
of dynamo, battery and auxiliary apparatus may be readily deduced. 
The choice of lamps is influenced by a great many considerations, 
ar: among these is the variable element of individual preference. 
Son drivers prefer to have a good deal of light near the car, others 
Insist upon lamps which will project the light a considerable distance 
al'ad, end leave objects close at hand in comparative darkiiess. 
Asa result of experimental work a 21 e.p. 6-velt tungsten lawn with 
a parabolic reflector measuring 10 in. across the opeaing has been 
adopted as most suitable for general use. This choice was governed 
by several considerations, In the first place it was shown that with 
lamps of this description a road 50 ft. wide could be perfectly lighted 
for a distance of at least 1,000 ft. in advance of the cear. Da the 
second place 10 in. reflectors were used because they did not necessi- 
tate extremely large headlights, which, beside being costly. would 
detract from the appearance of a motor car. The best results are 
obtaincd when the lights are placed at least 3 ft. from the ground. 
At this height the shadows caused bv slight ridges and undulations 
in the road are not so apparent as when the lights are placed lower. 

The 16 in. parabolic reflector edapted measures about 5i in. in 
depth. This reflector has a focus of I} in., and, when properly 
focussed a 21 c.p. lamp gives ample light on the road near the car 
and at the same time has very good distanee qualities. The side and 
rear lights, which are used only as signal lights, and have little value 
for road lighting purposes, were equipped with 4 c.p. and 2 c.p. 
lamps respectively. Lights of lower candle-power than this would 
have been ample for the purpose, but in the smaller sizes of lamos the 
filaments were found to be too frail to give rchable service under the 
conditions of severe vibration encountered on a motor car. Con- 
sidering, therefore, that a proper equipment consists of a pair of 
21 c.p. headlights, a pair of 4 c.p. side lights, and a 2 c.p. rear light, 
we find the current taken by these lamps to Le 7 amperes, l7 am- 
peres and 0-6 ampere respectively, making a total load of 9-3 am- 
peres at 6 volts. Allowing for the intermittent use of the speedo- 
meter light and electric horn, it is evident from the figures quoted 
above, that an adequate lighting dynamo must have an out put of 10 
amperes in order to maintain at all times a suflicient supply of ‘nergy. 
Further, as the dynamo is available as a source of energy only whea 
the motor car engine is running, a battery must le provide: to 
furnish current when the engine is at rest. A three-ce'l lead battery 
has been universally adopted for use with 6-volt lights, and the 
dynamo must, therefore, be capable of furnishing LO amperes ata 
voltage sufficient to charge a battery of this type. 

The ideal electric lighting system is entirely automatic. Means 
must ke provided for connecting the dynamo to the battery when 
speed proper for charging has been reached, and for disconnecting 
the dynamo from the battery when the speed is reduced to a point 
where a reversal of current is about to take place. This is a feature 
which is present in all properly designed lighting systems. 1n some 
systems now on the market, the counecting and disconnecting from 
the battery is accomplished by a ceatrifugally operated switch. The 
dy namo speed which corresponds to a correct voltage for charging is 
predetermined, and the centrifugal device is set to close the circuit 
at this time, and to open is as soon as the speed is reduced below the 
safe point. In most cases, however, the operation is accomplished 
by mears of an electromagnetic switch. This switch or relay. as 
commonly constructed, has two windings, oae of high resistance 
which is permanently connected across the armature terminals. The 
relay is set so that it closes the circuit between the dynam aad the 
battery when energised by a potential sufficient. for charging the 
battery, and opens the circuit when the dynamo voltage is reduced 
below this point. As a precautionary measure a series winding is 
placed upon the relay with the shunt winding. This series winding 
reinforces the shunt winding while charging is going on. but changes 
upon reversal of current, thus tending to produce complete demag- 
netisation of the relay. One of the most important functions of the 
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automatic lighting system is the control of the dynamo output at the 
very high speeds reached by motor car engines. It will be readily 
understood that if a dynamo is arranged so that it is driven at, say, 
1,000 revs. per min. at a car speed of 20 miles per hour, and is deliver. 
ing its full output at this speed, when the car speed has been incre isd 
to 40 miles or even 60 miles per hour, a dynamo not properly pro. 
tected will be forced to generate current far in excess of its rated 
capacity and a burn-out will inevitably result. No matter what 
type of dynamo is used there must be some means of compensating 
for the current fluctuations which occur with speed changes. As in 
the case of the automatic switch for connecting to the battery. the 
more difficult problem of controlling dynamo output has been accom. 
plished by means of both mechanical and electrical devices. Con- 
sidering first the mechanical types of control, we have slipping 
clutches of different designs. For example, one manufacturer uses 
a clutch composed of two members, one of which is rigidly attached 
to the dvnamo shaft, and the other to some convenicat drive shift 
The clutch members are held together by spring pressure, and, as th: 
speed of the driving member increases, this spring pressure is nou- 
tralised by means of centrifugal governors, which oppose the spri ig 
tension, and allow slipping botweea the clutch members, the amouat 
of slip depeading upon tis spend of the driving member, ‘fais 
allows the dynamo to be given at a substantially constant speed 
regardless of that of the motor car. The regulator adopted by 
another manufacturer has in it a centrifugal governor which turin at 
the same speed as the dyaamo. and moves a small contact arm over 
a number ot steps of resistance inserted in the field circuit of the 
dynamo. The greater the dvivuno speed, the more resistance is 
inserted with the field. so that a substirtizlly constant output is 
obtained. There is a much larger namber of electrival devices for 
this purpose. One of the earliest consisted of a resistance made of 
small carbon dises arranged in a tube and connected in series with the 
dynamo field winding. ‘The discs are normally pressed very tightly 
together by a spriig. and ja this condition have a low ele trii 
resistance. The device is so arranged that the armature curre it. if 
the dynamo passes through a series coil, which is arranged to pill 
directly against the spring which compresses the carbon diss 
Consequently, when excessive charging rates are reached, the pull of 
the series coil tends to neutralise the spring pressure upon the ci") 
dises. and the resistance of the field circuit is increased by the rele: 
of pressure. One method which is much used with the permane it 
field type of dynamo is to design a machine with high armature re- 
actions, and to depend upon these to prevent excessive generation of 
current. Compound windings have been successfully used with botn 
bi-polar and multi-polar dynamos for this work, in spite of the very 
great range of speed encountered. Other manufacturers have used 
double field windings, one portion arranged to oppose the flux gene- 
rated by the other portion. These opposing or boosting coils ate 
thrown into play at the proper moment by a series relay inserted in 
the armature circuit. 

One magneto tyje dyaamo manufactured has a permaneat tieid 
with auxiliary electromagnetic ficld windings, which are disvon- 
nested when a certain current has been reached. If the speed is 
increased bevond this point the auxiliary clectromagnetic ficlds are 
again Erought into play and are energised so as to oppose the flux of 
the permanent field. This gives a very wide range of regulatioz. 
In several cases, moditications of the controls described above have 
been used by regulating the dynamo for a certain maximum voltage 
instead of maximum current. In another lighting system regulation 
is accomplished hy the introduction of a coil of iron wire in the arma- 
ture ecireuit,— his coil has the property of increasing resistance very 
slowly until a certain critical current is reached, and then increasing 
at a very rapid rate to several times its original resistance, The 
terminals of a boosting field coil are connected across this series coil 
of iron wire, which is so designed that the critical point where its 
resistance Increases ra ntdly is reiched whea the maximum dynamo 
curieat is being generate: Normally the P.D. applied to the tes 
miaals of the boosting coil is negligible; but when the iron wire has 
he -ome sufficiently heated this P.D. becomes suflicieat to ge yerate a 
considerable Hux in the boosting coil, and to reduce materially the 
out put. of the dynamo. Among the devices designed to secure con- 
stant dynamo output at varving speeds is one in which a bi-polar 
hon wound enema thc wr ple pr 
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ceive it. The armaturc coils short-circuited by the brushes cut this 
cross flux and consequently have a short-circuit current induced in 
them, which is proportional to the cross flux and to the speed of 
rotation. This short-circuit current acts in such a direction as to 
demagnetise the main wound poles. In this manner the voltage of 
the dynamo is regulated so as to compensate for speed changes and 
also for load changes. Another manufacturer has designed a dis- 
tributing panel, in which each circuit on the car has a properly pro- 
portional coil of resistance wire in series with it. This wire is of such 
gauge and length that it permits a certain amount of current to flow 
in the circuit, this Leing predetermined, and increases in resistance 
to 8 or 10 times its nominal value when this current value is ex- 
ce ded, thus protecting the lamps against burn out. In a well. 
known French design a bi-polar dvnamo is used, with two windings 
on cach pole, the pairs being wound to produce magnetisation in the 
mure direction. One side of cach of tke four coils is connected to the 
negative brush of the dynamo, and the four remaining terminals are 
connected to the positive brush through four small breakers arranged 
corceatrically around the dynamo shaft. These breakers are 
opened in succession by a cam on the end of the dynamo shaft, and 
cently one breaker is opened at atime. At slow speeds the effect pro- 
duced by opening mcmenutarily one of the four field coils and closing 
it again before opening another, is negligible, but as the speed is in- 
creased the interruptions become.so rapid that the dynamo ticld does 
not have time to build up to its full intensity, and constant output 
may be secured from the dynamo over a wide speed range. In the 
puticular lighting system under consideration a plain shunt- wound 
dynamo was adopted as being the simplest and most reliable type, 
and a system of control was developed which gives perfectly satis- 
factory regulation. The necessary regulation is secured by means of 
a single step of resistance inserted in series with the dynamo field. 
“This resistance, which is of such a value that it will limit the dynamo 
output to its predetermined maximum at the highest car-speed 
obtainable, is normally short-circuited, but the short circuit is re- 
moved from the resistance when the maximum charging current has 
been reached, This is accomplished by means of a relay, the coil of 
which carries the armature current. In practice, the short-circuit is 
removed from the resistance in series with the dynamo field when a 
current of 10-1 amperes has been reached, and when this resistance is 
thus inserted in the field circuit the dynamo output immediately falls 
cff. When the current is reduced to 9-9 ampcres, the resistance is 
once more short-circuited, and, as the interval of time required for 
this change in current is very short, an extremely rapid vibration of 
the relay contact is set up, and a substantially constant current is 
obtained over a wide range of speed. In the early experimenting a 
relay of the familiar telegraph type was used, but lengthy experi- 
ments led to the adoption of a modified type in which the trunnions 
or pivots are replaced by a flexible phosphor- bronze hinge of suitable 
gauge and width. This construction is found to ke highly satisfac- 
tory, aud is not aPected by vibration. 

It is now necessary to consider the initial speed at which a dynamo 
shculd Ee designed to give its full output. This is an important con- 
siceration, and is so closely related to the construction of the motor 
car engine vith which the system is to be used, that the gencral 
arrangement of the engine must be carefully taken into account. It 
is well known that the size, weight and cost of a dynamo of any par- 
ticular type depends not only upon the watt output, but also upon 
the speed at which this output is delivered. € uncer as an example 
the shunt-wound dynamo, one which will deliver 7-5 volts and 10 
amperes at 1.500 revs. per min., costs 30 per cent. less than one 
which will deliver the same output at 1,000 revs. per min., and less 
than half as much as one designed for a speed of 500 revs. per min. 
The weights of the respective machines are in approximately the 
same ratio as their cost. A shunt-wound dynamo designed for the 
stated output at approximately 1,000 revs. per min. w cighs about 
2] lb., and can be made approximately 8 in. long by 52 in. high by 
ijin. wide. Tf it is required to secure the same output at 500 revs, 
per min. the weight must be increased to approsiniately 35 1b., and 
the dimensions become 91 in. by 73 in. by 47 in. approximately. On 
the a erage four-cvlinder notos car a 1.000-revolution dynamo is run 
at about twice engine speed for the best results, and the 500-revolution 
dynamo should be run at engine speed. Bearing these facts in 
mind, tke selection cf a dynamo for any particular automobile 
engie Lesomes a matter of judgment, and must be largely governed 
Ly the structure ard arrangement of the engine itself. Speaking 
Lio idly, it will be found that when a 500 revs. per min. dynamo may 
le readily coupled to a shaft which rurs at engine speed, its extra 
weight ard cost are justified by the fact that it renders sprockets and 
chain or gears, and t! eir care, unnecessarv. On motors where an 
installation of this type er tails the extension of a shaft not readily 
accessible, or the use of a countershaft or an idler gear or some other 
device for bringing the direct drive into a convenient location, a 
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chain-driven dynamo geared to run at twice engine speed may be 
used to advantage. Where a geared dynamo is necessary the 
shunt-wound machine designed to deliver its output at 1,000 revs. 
per min. and driven at approximately twice engine speed, appears to 
be the most advantageous design in weight, cost and size. Such a 
dynamo, when driven at twice engine speed on a car with 36 in. rear 
wheels, geared 3} to 1 on the back axle, will start charging the battery 
at from six to seven miles per hour, and will deliver its full output of 
10 amperes at about 15 miles per hour. The same dynamo on a car 
geared 3 to 1 with 36 in. rear wheels, would begin to charge the bat- 
tery at approximately 9 miles per hour, and will balance the lamp 
load at approximately 18 miles per hour. A machine of this typo 
has distinct points of advantage over a dynamo designed to deliver 
its output at either a higher or à lower speed. 

Considering first a higher speed dynamo, let us assume a rated 
speed of 1,500 revs. per min. for full output. This dynamo is smaller. 
lighter and cheaper than a dynamo designed for 1.000 revs. por min.. 
but must be driven at approximately three times engine speed. Ia 
practice if a 3 in. pitch silent chain is used, the driven and driving 
sprockets will have 15 and 45 tecth respectively, This meats a chain 
speed of 2.250 ft. per minute at 45 miles per hour of the car and 
3,000 ft. per minute at 60 miles per hour. These speeds are too high 
for best results and cause rapid wear of the chain with accompanying 
noise. On the other hand, a dynamo driven at less than twice 
engine speed, in order to secure lower chain speed, and less wear on 
the bearings, is not an advantageous arrangement. The cost and 
weight of the dynamo are immediately increased without the elimi- 
nation of sprockets. It becomes evident therefore that if the chain 
speed reached by the drive of the 1,000 revs. per min. dynamo is not 
excessive, it has a decided advantage over either of the types just 
mentioned. Investigation shows that in practice sprockets of 30 
and 15 teeth would be used with 2 in. pitch silent chain, and at 45 
miles per hour the chain speed would be 1,500 ft. per minute, and at 
60 miles per hour it would run 2,000 ft. per minute. "These speeds 
are not excessive, and are within the limits of the speed at which a 
chain may te used with best efficiency. 

The problem of driving dynamos on different types of motor car 
engines is capable of many solutions. In some cases it is possible to 
secure a direct drive at engine speed through an Oldham conpling. 
and this is an instance in which the slow-speed dynamo may be used 
to great advantage. In many cases it is possible to extend the pump 
shaft beck through the pump casing, and to obtain a direct connec- 
tion in this manrer.. [n other instances it has been possible to move 
the magneto and to instal in the place formerly occupied by it a 
dynamo with a doublc-end shaft, to which the magneto is afterwards 
connested by means of an Oldham coupling, and the two units driven 
in tandem fashion. With the 1,000 revs. per min. dyaamo, drive 
may Le secured by means of a sprocket installed on the pump or 
magneto shaft, a sprocket on an extended half-time shaft. or one 
fastened to the crank shaft directly back of the clutch which engages 
the starting handle. In other installations it is possible to drive by a 
gear meshing with one of the timing gears, or with one of those in 
the transmission. Either of these last methods make a very satis- 
factory installation where they can be used, as the gears, encased and 
running in oil, are almost absolutely noiseless. 

The remaining points to be considered are the size and capacity of 
battery to be used, and the method of wiring. In order to meet 
satisfactorily the severe conditions to which it is apt to be subjected, 
the battery must have plates sufficiently large to stand charging at 
the maximum dynamo output for an indefinite time without de. 
terioration. This condition would be imposed upon it by an auto- 
mobile owner who drives only in the day time. It should have sufti- 
cient capacity to maintain all lights on the car for six hours, and to 
carry the side and rear lights only, for from 20 to 24 hours, without 
receiving and charge. E xhaustive experiments have demonstrated 
that a battery with 160 sq. in. or more of positive plate surface and 
100 sq. in. of negative plate surface, is capable of standing a 10-am- 
pere charging rate for very long periods. even when no current is 
taken from it. [t is unquestionably possible to damage a battery of 
the above size by charging at the l0-ampere rate. if carried on indeii- 
nitely on a test bench. The conditions of motor car service, how- 
ever, tend to offset the main causes of deterioration which become 
noticcable when the batteries are charged at higa rates. [n the first 
place a battery charged continuously at a high rate becomes over- 
heated, and this heat softens the plates to such an extent that they 
are readily disintegrated. Another cause of decay is the formation 
of large bubbles of gas on the negative plates, which when they 
finally break away from the plates, take with them particles of active 
material, especially when this has become softened due to heating. 
The chance of overheating a battery due to continuous high charging 
rates becomes rather small when we consider that it is seldom, in 
practice, that a battery is charged continuously at the maximum 
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rate for more than a few hours at a time. It is seldom indeed that a 
dynamo in motor car service delivers its full output for several hours 
at a time without intermission, because automobiles are rarcly driven 
at a continuous speed of 18 miles per hour or above for long intervals. 
In addition to the frequent slowing down of the motor car engine, due 
to eoasting down hill, or turning corners, there are often periods when 
it is not running or is running slowly, so that the dynamo does not 
generate its maximum current. Tt has been proved in practice that 
in tke average installation no appreciable heating takes place. and 
that even the drivers who maintain the highest average speed never 
raise their batteries to an excessive temperature. Referring to the 
second cause for deterioration, it will be evident that the vibration 
always present in motor car service, makes practically impossible to 
form large bubbles upon tbe kattery plates. 

A battery installed on the average motor car is operating under 
ideal conditions, as it is either charging or discharging nearly all the 
time. If the plate surface mentioned above is used the 93-ampere load 
represented by the total light equipment may be carricd for approxi- 
mately 31 hours, while the side and rear lights may be kept bright for 
at least 24 hours. It will be apparent that the 3}-hour limit for the 
length of time duriug which the battery will take care of the entire 
load, is hardly long enough, so that a battery used in a motor car 
equipment should have approximately double the capacity given, 
or approximately 80 ampere hours. In a very large number of 
lighting svstems now operating successfully, standard makes of 
batteries rated at 80 ampere-hours with a 10-ampere discharge rate, 
are proving entirely adequate. A battery of this tvpe has con- 
siderably more than the necessary plate area to stand the 10-ampere 
charging rate indefinitely, and will carry all lamps for at least six 
hours, a longer time than would be ordinarily required. "The remain- 
ing point now to be considered is the method of wiring, and type of 
wire used. In many of the first lighting systems, the proposition of 
an earth return for all fixtures was pointed out, but in practically all 
instances the system of running two wires to each lamp and fixture 
has keen adopted. Earth returns in many cases beought about 
ignition complications, and the system of two wires has a decided 
advantage in that one conductor may be earthed accidently without 
interfering with the lights. On the carth return system an abrasion 
or injury to the current-carrying wire is apt to put the entire system 
out of operation. 


In a recommendation to the Society of Auto- 


mobile Engineers, Mr. L. Kebler proposed that for motor car instal- . 


lation a cable be used capable of standing a test of 12 hours’ immer- 
sion in oil, 12 hours’ immersion in petrol and 12 hours’ immersion in 


water, and then stand 500 volts applied between the two conductors ! 


without a breakdown. Wire of this type has been used extensively 
by several manufacturers and has been found to give excellent 
results. The insulation of wire for motor car use should be com- 
posed preferably of some material which is not affected by oil or 
petrol, and is not softened by ordinary temperatures. Where 
rubber is used it should ke protected against oil and petrol to prevent 
the possibility of earths ard short circuits. In concluding, it may 
te said of the lighting system wiring that the manufacturer should, 
if possible, cut all wires to length and make all connections before 
shipment. Experience proves that the highest satisfaction with 
motor car lighting equipments may be obtained only when the wiring 
is done by skilled operators. By arranging the dynamo connections 


with different sizes of terminals, so that the wires cannot be put on in | 
wrong order, and treating the battery terminals in the same manner, | 


the chances of trouble due to improper wiring are reduced to a 
minimum, and satisfaction is secured from the point of view, both of 
the manufacturer and the automobile owner. 


THE DESIGN OF ROLLING STOCK FOR ELECTRIC 
RAILWAYS. 


We give below an account of the discussion which took place 
at the Institution of Electrical Engineers on Thursday, March 
12th, on Mr. H. E. O Brien's Paper on this subject. An ab- 
stract of this Paper appeared on p. 936 of our last issue :— 

Mr. W. Cassow thought that, in view of the very rough and ready con- 
ditions met with in actual operation, the author had gone a little far in 


estimating the probable effect: of reduction in weight on maintenance 


costs. In curve 3 he was not quite sure whether the percentage given 


was the percentage of the accelerating cnergy to the energy Input of the 


train or to the energy out put of the motors. 
just about right. but if the latter it wes more like 80 per cent. with stops 
half a mile apart. 
cid not wem that in practice with such a small number of trains es 56 
envthing like the ratio suggested could be obtained. One had always to 
provide against the contingency of a number of trains starting at the 


If i® was the former it was, 


Turning to the next curve in the Paper (curve 4). it | 
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same time. The seme thing occurred in the quic stion of reckoning main-. 
tenance cost per ton of car. It scemed to him that there were other con- 
sideretions which, elthouch quite smell ones, yet hed such az e fect as to 
complete ly swamp the effect of weight. On the District Railway it had 
been found that although the timber and aluminium rolling-stock was: 
very much lighter than the steel stock it cost a great deal more to main- 
tain. The author’s seating diagrams were very interesting, but he was 
quite sure that London passengers would kick if put into such seats. One 
had to admit the simplicity end the low maintenance ccst of the vacuum 
brake, but he did not know of anv svstem that was running a service 
similar to that on the District Railway on vacuum brakes, anc he thought 
there would be difficulties ebout it. The authors exprience with 
bogie design and construction egreed exactly with experience on the 
Underground. On the question of motor bogics, he coull not help 
thinking that people Cid not take sufficiently into account the fact that 
they were giving the bogie more work to do, and he considered thet they 
would do much better to build a bogie frame more on the lines of a loco- 
motive frame. They hed not found that cest-stee] axle box secs were 
particularly good, end had gcne back to erst iron. 

Mr. H. W. FiRT.1 said that the author hed mentioned the cuestion of 
strength as regards collision, and his remerks scemcd to show that it was 
far more important to keep down to the lowest possible FVm't the weight 
on the underframe than to keep down the weight on the bogu = Ir that 
wes so, it certainly seemed that single-phese equipment, which required a 
very heavy amount of apparatus on the uncerframe would be less satis- 
factory in that respect than putting the weight on the bogies. The 
capital cost of motor-cars was stated in the Peper to be £70 per ton. and 
trailer coaches £45 per ton. He took it that the difference wes e.ccounted 
for by the electrical equipment, but he would like the author to tell 
them whether that accounted for the whole difference. or whether there 
was any more cost per ton in building a motor car than in building à 
teailer car excluding the cost of equipment. The light car design which 
the author had shown was very intercsting, but he believed he was right 
in saying that such e car did not give as greet a secting capacity as side- 
door compartment cars did. Moreover, the light car obtained that seat- 
ing capacity, which was less than that of the side-door compartment cer. 
only by increasing the width of the car to 10ft. Could he tell them how 
long it took to empty a side-door car packed full on arrival at a terminus? 
The time taken would, he thought, be found to be enormous. He 
thought the tables given in the Paper would be improved by translating 
the numbers at the heads of the columns into names. He noticed that 
the wheel base of the new bogies was 10 ft. He thought he wes right in 
saving that the original bogies of the Lancashire & Yorkshi e Railway 
were 8 ft. wheel bese. Had that increase of wheel base been due solely 
to considerations of providing satisfactory running for light cars ? Could 
the author give them eny information about the vail wear with relotive 
wheel bases, and tell them whether the rail wear had had any effect in the 
choice of wheel base * 

Mr. J. B. Sparks submitted that the author's figures of the saving to be 
effected by reducing weight were entirely wrong. The conclusion arrived 
at by the author was that it became a commercial proposition to sp: nd 
as much as £185 per motor and £145 per tra'ler in labour end material in 
order to save a ton in weight—i.e., it paid to increase the cost of the 
rolling stock by 10 per cent. to save 4 per cent. in weight. To begin 
with. the cost per ton of coach—taking the lighter coach—went up to 
£98-3 instead of £70, and he suggested that the other costs would also go 
up in proportion. For instance, in the case of repairs, if the co:ches 
were IQtons and the repairs amounte 1 to £5 per ton per annum. thenif the 
coach was reduced to 9 tons, the total for repairs would re-nein the 5:me, 
but the figure per ton would go up to £5:5. Both on tramways and sab- 
urban systems the weight of the coaches had been very largely increased 
since electric rolling-stock came into operation, and he thought it had 
been found that the increased weight meant reduced mainten:sn e and 
not the ieverse. On the question of the importance of weight, from the 
point of view of energy consumption, he had mede an estimate as to what 
reduction in the total costs of working a railway would result from rt- 
ducing the weight cf the motor coaches 10 per cent. According to his 
estimation, a reduction in the total cost of only 0:3 to 0:5 per cent. wes 
obtaincd, corsidering «nergy only. This did not compare with the 
author's figures. He would like to know if he was right in assuming 
that the author had taken his figures in the first case pro rata. 

Mr. H. E. O'Brien here replied that this was quite correct. If the 
weight of the coach was reduced from 10 tons to 9 tons the cost of repairs 
would be reduced from £50 per annum to £45 per annum. 

Mr. J. B. Sparks (continuing) said he wes rather inclincd to suggest 
that just the opposite was the ca e. 

Mr. R. H. Burvett said that he was not en clectiizal, but a loco- 
motive «ngineer. He was the first locomotive superintcncent of the 
Metropolitan Railwey, and had had charge for eight years cf the rolling- 
stock and permanent way of that line. At the Institution of Civil Eng- 
mers g few days previously the enormous wear of r ils had been dis- 
cussed, and he hed ventured to suggest that the cause of the wear wes 
due to very great defects in the machinery through which the electri 
power wes supplied to the wheels. With regard to the bogies, he thought 
thet any seving in weight in the bogies themselves would be quite 8 
mistake. Turning to the question of wheel bese, theoretically 2 shi rt 
wheel bese wes the right thing, but his experience was that in practice & 
long wheel bos; was intinitely better than £ short one, because 1t 00 77 
polled the bogie to set itself more broadly to curves, thus reducing the 
flanve friction end the wear on the side rail. As to the ci amete? of «be 
wheels. the bigger the better, He did not sce why a 3 ft. 6in. Ciamest t 
should not be usc in electric rolling-stock. In his opinion, tt wes V r 
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important to have as big wheels as possible, even if that meant the 
sacrifice of some seats or the raising of the floor of the carriages. At the 
Civils’ meeting the question of carrying the motors on springs was raised. 
He suggested attaching the motors to the bodies of the vehicles and drive 
by some form of elastic gearing. 

Mr. C. L. Masos said as a carriage builder he was astonished to see the 
figure which was given showing the saving effected by dropping super- 
fluous tons of carriages. The trend of modern caniage design was 
always towards a heavier vehicle, the reason being, firstly, thet a lighter 
coach built on the present lines would not stand up to the modern traffic 
conditions, and, secondly, that the public demanded greater comfort, 
which meant less seating capacity per vehicle or greater weight per 
passenger, amd also steadier riding, which was also obtained by a heavier 
vehicle. He had not quite been able to follow the conclusion arrived at 
by the author that it became a commercial proposition to spend as much 
as £185 per motor car or £145 per trailer in order to save a ton in weight. 
As he understood it, it should be the total saving per annum by dropping 
the ton of weight multiplied bv the life of the coach—/.e., so much was 
saved in first cost. so much in wear of the permanent way and so much in 
hauling the vehicle, and that annual saving multiplied by the life of the 
vehicle would give the amount that might be spent in getting uid of that 
unnecessary ton. The £19 per trailer divided into the £145, or £255 
into £185, gave a figure somewhere between 7 and 71, which from his 
reesoning, was about what the author took as the hfe of theclectrie coach, 
so that he could only conclude that he had misunderstood his calculations. 
He would like to ask the author whether he knew of a suitable device 
which would prevent the overriding of an underframe fitted with buffers, 

Mr. J. BowpEN said that the question of weight saving was un- 
doubtedly of great importance, but that a reduction in weight did not 
necessarily mean a reduction in strength. The question of retardation 
was almost as important as acceleration, and the point to make there was 
whether the author was able to retard so well with the vacuum brake as 
was being done on the Metropolitan & District Railway with the West- 
inghouse brake. There certainly seemed to be difficulty in getting it off 
sufficiently rapidly to allow of 20 second stops, which were quite normal 
in time-tables of to-day. The questions of seating and door arrange- 
ments had been very fully discussed, but he would like to refer to the 
experience of the Metropolitan line. Having a number of compartment 
cars formerly used for steam and having little use for them, Mr. Jones 
converted two of the end coaches by mounting en electrical equipment 
on them, building new underframes, and coupling them to the ordinary 
compartment stock. "Those trains were to-day preferred by both the 
traffic department and the public as being more suitable to the service, 
more easily worked at the stations and providing the privacy which the 
British public so much appreciated. 

Dr. S. P. Smivn said that the author had drawn ettention to the ditt- 
culty of having to equip motor-cogeches for different: services, such as 
slow-speed and high-speed trafic. From the very nature of the case it 
was undoubtedly very troublesome to obtain the best conditions for both 
classes of traffic. The result was that a compromise had to be accepted 
both in the motor characteristic and in the gear ratio, and he took it that 
much of the trouble experienced on suburban services was probably due 
to the excessive strains that were put on the parts, including the bogies, 
due to the unsuitableness of the method of driving, &c. 1€ would be far 
better if they had more elasticity in the method of speed control, so that 
they could run under the various conditions required. At present the 
standard method seemed to be to use the series perellel method of con- 
trol. to bring the train up (o a fairly high speed, then coast, and finally 
to bring it to a stop as quickly as possible. That wzs perhaps the very 
worst case for the equipment that could be imagined, but so long as 1t 
was limited to series parallel control they could not avoid it. He thought 
it was now possible to take advantage of field control, and instead of 
having only two notching positions, which were economical for running, 
one could have any desired number. The solution to the problem lay in 
the improvement in the design of motors, owing to the introduction of 
interpoles. 

Mr. F. W. Carter thought that the train resistance of 184 Ib. 
at 35 miles per hour given by the author was rather high. A glance 
over the records of the subject would show it to be very much 
lower than that. In one case he had occasion to look into recently the 
effect of the friction due to the motor itself, when the car was coasting 
was about 4 lb. per ton, so that taking a total friction of about 16 lb., 
about 12 lb. of that should be taken as the true train resistance, and the 
rest was something which only appeared when the car was coasting. 

Mr. H. E. O’Briey, in reply, said that in Fig. 3 the energy was the 
energy input into the gear, and not the output for the motors. Mr. 
Casson was right in saying that with 56 trains an even load was not 
obtained. What he meant to indicate was that when one got 56 trains 
on a system one was beginning to approximate to a level load. Mr. 
Casson and several other speakers had quericd the propriety of basing 
the cost of repairs on the tonnage. He could only plead that different 
engineers had different experiences, and his experience in the North of 
England had tended to show that the repairs did depend very largely on 
the tonnage of the cars. The light cars which they had running had 
shown themselves to be exceedingly economical in maintenance, while 
the heavier cars, even though the design had been strengthened, had 
shown themselves to be heavier in maintenance. Mr. Casson had com 
phined of skimpy seats, but if he would pay the line a visit he woul 1 
tind that the seats were not so uncomfortable as they would appear. 
Thre was no reason, so far as he knew, why the same retardation should 
not be obtained with the vacuum as with the Westinghouse brake. The 
question of the rapid production of the vacuum was certainly a difficulty, 
and thet was why he said there was a ficld for e high-speed vacuum 
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pump. The pumps at present used were slow-speed and more or less 
inefficient, but even with them it was quite possible to produce a vacuum 
on a five-car train within 15 seconds, so that 20 seconds stops were quite 
practicable. He agreed that the table given in the Paper would have 
been much more useful if it had given the names of the railway com- 
panics, but one company had objected, consequently he had to leave al? 
names out. As to the question of collisions, he held that the weight of 
the underframe should be a minimum, and did not think it was possible 
to prevent telescoping, although they could go a long way towards pre- 
venting it by providing very strong pillars at the ends of the under- 
frame, thus minimising its effect. He wished to point out that the 
rational way of meeting the possibilities of collision was not to increase 
the weight of the whole car, and thus be saddl-d with perpetual 
charg*, but to try and design the ends so that the underframes would 
not link over one another; also to do what they were doing in 
America—viz., to fasten the bogie on to the underfreme, so that 
part of the energy of the collision would be absorbed in tearing the 
bogie away from the underframe. The question of the saving to be 
effected by a reduction of one ton of weight had been criticised by several! 
speakers. It would have been better if he had left out the word “ com- 
mercial,” and had said that no loss would be involved by spending as 
much as £185, &c. Bv providing a 5 per cent. renewal fund, that £185 
would be renewed in approximately 17 or 18 years That would cost 
£18:5 per annum, which was exactly the saving that might be expected 
by reducing the weight by one ton. Mr. Firth was quite right in point- 
ing out that the side-door car gave greater seating capacity ; in fact it 
was about 20 per cent. more. The time taken to empty a corridor car 
with end doors when crammed full was less than the time taken for the 
motor man to get out of the driving compartment at one end and walk to 
the other end to reverse the train. He quite agreed with Mr. Burnett 
that the wheel base should be as Jong as possible. and that the bigger the 
diameter of the wheels the better. It was practically impossible, how- 
ever, to have such large wheels on passenger stock, because the loss of 
seats would be serious, and the wheels would interfere with the body of 
the coach to such an extent that they would lose more in revenue by lack 
of seats than would be gained in maintenance. Dr. Smith. had pointed 
out the objections to series- parallel control, and suggested that by using 
field control the peaks on the power house could be very largely reduced. 
He was not a motor designer, but he believed that they used. practically 
as strong a field as was possible during the acceleration. period, and it 
certainlv did occur to him that by the use of interpoles that field could be 
enormously strengthened and the starting current correspondingly 
reduced. He was glad that Mr Carter had drawn attention to the matter 
of the resistance of motors. [If he was correct in his figure of 41b. per 
ton as the resistance which might be attributed to the motor itself, then 
that would bring the curve in the Paper down to a figure more nearly 
approaching the curves with which they were more familiar. 


ELECTRIC POWER SUPPLY AT SHEFFIELD. 
(Concluded from p. 942. 


FUTURE EXTENSIONS AT NEEPSEND. 


The progress of Neepsend station 1s, however, by no means 
completed by the recent extensions to the generating plant and 
switchgear which we have described above, and work is even 
at the present moment in progress for the erection of a new 
building to accommodate still further plant to bring the whole 
up to the capacity mentioned above. It will be remembered 
that the site at Neepsend on which the station is built is at a 
much lower level than the railway line, and when the work was 
started for the erection of the original station considerable 
excavations were necessary before building operations could 
be started. Excavation work of a similar character is now 
necessary to provide for the proposed extensions. Something 
like 30,000 cubic ft. of soil is being removed, and much of 
this is of a very hard character. It is, however, impossible to 
use explosives for removing it, owing to the proximity of the 
existing station and other buildings. Fortunately, however, 
though the work is slow. much of the soil recovered can be used 
for brick making, and a very successful plant of this sort is 
now in operation on the site. while a good deal of the rock 
excavated is being emploved for building a strong retaining 
wall about 8 ft. thick. [t is eventually proposed to erect a 
similar wall round the whole of the available site, the general 
layout of which is shown in Fig. 8. 

Of the more immediate extensions which it 1s proposed to 
undertake the erection of two cooling towers is perhaps the 
most. important, it having been found that with the large in- 
crease in the capacity of the station some method of supple- 
menting the cooling water obtainable from the river is neces- 
sarv. These towers will have a capacity of 330.000. gallons 
per hour each, and will work on the natural draught prin- 
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: ciple. There will be one pump installed for the time being, | to be no reason to suppose that the plant will not be required 


and this will bé driven by a 250 H.P. high-tension two-phase | by the time it is ready. 
motor. 


Another piece of work which is being rapidly taken in hand SUB-STATIONS. 


is the provision of adequate coal storage. The coal storage | The station at Neepsend in itself contains two sub-stations 
question is a point which is now receiving much more con- | for providing the power supply for running the auxiliaries and 
_ sideration from all supply engineers than was formerly the | lighting the station. The pressure employed is 200 volts for 
. case, owing to industrial troubles. The modern tendency, | motors and 100 volts for lighting. One sub-station is situated 


which is borne out by many recent examples of station prac- ' under the old main switchboard, and consists of four 100 kw 
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Fic. 8.—PLAN SHOWING LAYOUT OF THE PRESENT AND FUTURE NEEPSEND STATIONS. 


tice, would seem to be towards the provision of sufficient coal to | transformers and of two of 40 kw. The second sub-station 
ensure at least a six weeks' running of the plant with all avail- | is situated in the engine room behind the No. 4 turbo-alter- 
able coal supplies cut off. In the case of Sheffield a large open | nator, and consists of two 200 kw. transformers. In this con- 
area is available for coal storage close to the station, and here | nection it should be mentioned that very careful interlinking 


it is proposed to store about 20,000 or 30,000 tons of coal, or a 
six weeks' supply. This will be in addition to the coal PAP See 


which can be stored in the bunkers over the boiler house. pts > E 

An important point in this connection are the precautions x A» a6 E 1 
which must be taken to prevent the stores from catching ar eL 22500 &. 
fire. Some trouble has already been experienced in this re- | d t^ go ^" Ki eensend Shon - 


speet, and it is proposed to overcome it by arranging the coal in | : 4000£ h T HT N 
heaps not exceeding 500 tons, and to provide these heaps with p = LT M oxot ur 


perforated wood tubes placed vertically in the mass, so as to | aCe 400LT 
provide sufficient ventilation. As the space between the nw N 
existing site and the coal storage ground is being excavated | / "E 5 
for the extensions to the station an electrically-driven ON Shear Street n 
ropeway has been installed for carrying the coal from the ) 
railway trucks to the storage ground. Similarly. it will carry 200 7 f 
coal from the ground to the boilers in case of need. This rope- j 
way is capable of dealing with about 20 tons an hour. "m 


As regards plant extensions it is proposed in the immediate 
future to instal a turbo-alternator of 10,000 kw. capacitv, the 
design of which will be similar to that recently set to work in 


Generating Station 
EHTandHT _ 


Generating Station H.T ....... 
Sub-station EHT J-phase. W 


e ae . : no» HT ...À 

the existing station. This will necessitate the erection. of EHT Feeders RE 
"00 ther lera -J ] y y i "aft lus ZET H. F ee aay 
three further boilers with induced draft apparatus. It i| p Figures denote KW. Capacity 
also proposed to instal a suction ash plant of the type Scale of Meg — 
made by Messrs. Babcock & Willcox for dealing with the es INDE, 


n 7 
. 
RS E 
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ashes. In this connection it may be mentioned that the present 
ash storage ground 1, practically full, and a site has therefore 
been acquired in a valley on the other side of the railway. | Fic. 9.—PLAN or SHEFFIELD SHOWING RELATION OF THE VARIOUS SUB- 
This will be fitted with an aerial ropeway of a similar type | STATIONS TO THE NEEPSEND AND SHEAF-STREET GENERATING STATIONS: 
to that already u ed. and will pass over a bridge protecting 

the railway from any damage. Some time must naturally elapse | arrangements have been provided between these two sub- 
b fore all these extensions can be completed, but if the present | stations. all of which supply two-phase current. The number 
rate of progress in adding consumers is maintained there seems ' of sub-stations in the supplv area now totals 78, the majority 
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of which are either built in pits, rooms, or independent brick 
structures belonging to the electricity department. This num- 
ber does not include 40 sub-stations which are erected on con- 
sumers' premises. There are also 20 feeder pillars. The sub- 
stations on large power consumers' premises are in general 
supplied with three-phase current through one of the public 
sub-stations, where special switchgear is provided for con- 
trolling purposes. The general lay out of the high-ten- 
sion and extra high-tension network, showing the position of 
the sub-stations with regard to Neepsend and Sheaf-street 
generating stations, is shown in Fig. 9. These sub-stations are 
designed to convert from 11,500 volts three-phase to 2,000 
volts two-phase, as well as down from 2,000 volts two-phase 
to 410 and 205 volts two-phase on the secondary. They vary 
very much in output, ranging from 6.000 kw. to 100 kw. Views 
of one of the larger sub-stations, which gives a genera] idea 
of the arrangement of the gear, is shown in Figs. 1) and 11. Here 
six 1,000 kw. transformers are at work with two spares. The 
transformers used are of various sizes up to 1,000 k.v.a., the 
standard sizes being 40, 100, and 200 k.v.a. Separate trans- 
formers are used on each phase, the larger being oil cooled, and 
the smaller air cooled. The recent great demands for power 
have necessitated the erection of several new sub-stations 
within the last few months. These are all brick buildings, and 
are erected at Chapel-lane, Jobsoa-road, and Princess-street. 
They all contain equipment for transforming energy from 


Fig. 10. —Vrgw IN ONE OF THE LARGER SUB-STATIONS AT SHEFFIELD— 
3-PHASE SWITCHGEAR. 


three-phase to two-phase, while in the case of the first named 
two-phase extra high-tension energy is transformed to ordinarv 
high-tension. Further extensions to the Princess-street and 
Chapel-lane sub-stations are now in progress, while new sub- 
stations are being built at Hillsborough and Clarkehouse-road. 
Àn interesting point in connection with the Jobson-road sub- 
station is the fact that it is proposed to extend it by the erection 
of transformers which will be virtually in the open air, though 
à certain amount of protection against the weather will be 
obtained by a sloping roof. In the case of this particular sub- 
station, a new point in the history of electricity supply in 
Sheffield is obtained bv the fact that from here a supply will 
be given to two 1,500 kw. rotary converters in the tramway 
power house at Kelham Island, thus turning Neepsend into a 
traction station for the first time. Hitherto it will be remem- 
bered that the two supplies have been absolutely separate. 


CONSUMERS. 


The price of gas in Sheffield is exceedingly low, being only 
1s. 3d. per 1,000 cubic ft. for lighting and 10d. for power, so 
that the task of obtaining and keeping new consumers is one 
that requires all the energy of the department. and is onlv 
made possible by the provision of favourable rates for both 
lighting, power, and domestic purposes. That these efforts 
have been successful will be gathered when it is stated that 
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the number of consumers at Dec. 1. 1913. was 6,072 as against 
0,318 on the corresponding date 12 months before. The num- 
ber of power consumers has risen from 1,064 to 1,195, and the 
number of motors connected from 2,131 to 2,533 in the same 
time. The aggregate horse-power of motors on the two dates 
was 22,251 H.P. and 26,470 H.P. respectively. The total num- 
ber of consumers to date is 6,125. The scale of charges pro- 
vided by the electric supply department at Sheffield is interest- 
ing as showing what can be done to counteract the com- 
petition provided by a very cheap gas supply. It should 
be mentioned, too, that the price list was introduced as 
long ago as 1902, when the real benefit of cheap energv was 
hardly understood as it is to-day, thus once again show- 
ing that Sheffield was well ahead of the times. The 
ordinary rate for lighting is 4d. a unit, but this rate is 
supplemented by a discount of 50 per cent. under the fol« 
lowing conditions : The maximum number of lamps in use 
at one time i3 ascertained, and a minimum payment is made 
which represents 44 hours use of such lamps per day. reckon- 
ing 365 days a vear. This rate is found to be specially 
attractive to small shopkeepers as well as to the owners of 
picture palaces, of which there are no less than 43 in the city. 
Picture palaces are ordinarily supplied, it should be men- 
tioned, at the rate of 34d. per unit for lighting and 13d. for 
power. It will be remembered, a domestic rate has re- 
cently been adopted at Sheffield. This consists of a fixed 
charge of 10 per cent. on the rateable value of the premises 
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plus Jd. per unit consumed. In addition to this there is an 
ordinary rate of ld. for heating as well as an alternative 
rate of $d. to consumers who use electricity throughout 
for lighting purposes, and who guarantee a minimum pay- 
ment. Ags regards power, 2d. per unit is charged for inter- 
mittently using electrical motors such as those employed. 
for driving hoists, cranes. and passenger elevators. Energy 
for other intermittent uses is charged at 11d. For other 
power purposes the rate varies from 11d. to 0-6d., depending 
on the con:umption. 

An alterna.ive charge for high tension 07 extra high tension: 
electricity supply in bulk is mede at a rate of £4 per annum 
per k.v.a. of maximum demand, plus 0:25d. per unit. 

Iron and steel works are becoming electrically driven, and 
there is every prospect of the furnace load increasing in a 
desirable way, though this has the disadvantage of giving the 
comparatively small load factor of 30 per cent. It is the 
recognised policy of the department that with the price of 
gas so low the only thing to be done is to increase the num- 
ber of consumers and the load in every possible wav, so that 
the prices can be kept down to an attractive level. This, 
combined with the inherent advantages of electric driving 
over any other system, should leave no doubt in anvone's 
mind that the prosperity of the department will continue in 
the future as it has done in the past. | 

In conclusion, we have to thank Mr. S. E. Fedden, mana- 
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ger and chief engineer of the Sheffield Corporation Electri- 
city Supply Department, for permission to describe the 
various features of the undertaking dealt with above, and 
for the loan of the photographs and drawings illustrating 
the article, as well as Mr. H. A. Howie, his chief assistant, 
who spent a great deal of time in showing our representa- 
tive the various interesting features, both at Neepsend and 
on the distributing network. 


MOTOR AND CONTROL EQUIPMENT FOR ELECTRIC 
LOCOMOTIVES. 


We give below an account of the discussion which took place 
at Birmingham on Mr. Lydall’s Paper on this subject. An 
abstract of this Paper appeared on p. 844 and p. 895 of our 
issues of February 27th and March 6th respectively. 


Dr. C. C. GARRARD said that Mr. Lydall had mentioned four alterna. 
tive electric traction systems. He would like to refer to a fifth, viz., the 
‘Series system. The series system had come to the front a good deal 
'recently in connection with transmission schemes and also, he believed, 
"in mdustrial work. He wished to know whether there was any possi- 
‘bility of the series svstem being applied to electric traction. He was 
rather surprised that automatic control had not been used on electric 
locomotives. The author mentioned in connection with non-automatic 
systems the necessity of the driver watching the ammeter. In view 
of the recent discussions on the subject of railway work generally it 
would appear that automatic acceleration would be very desirable in that 
it would leave the driver more time to watch the signals, &c. It was very 
interesting that cast-iron grids were satisfactory on locomotives for the 
resistances. Some prejudice had been expressed against the use of cast- 
iron grids on account of breakage. On the subject of liquid controllers, 
he thought that these could have been used on Jocomotive work with 
success. For electric winding machinery, for example, liquid controllers 
were universal. This was a more difficult problem than the starting and 
stopping of a locomotive as the winder had perhaps to be stopped and 
started once or twice a minute. He could not see any reason why liquid 
controllers should not be worked out satisfactorily for electric locomo- 
tives. There was only one other remark he would like to make and that 
was as to whether anv action had yet been taken with a view of stan- 
dardising electric traction on the railways in this country. In the past 
history of the railway service we had the battle of the broad and narrow 
gauge, but it seemed to him that this would not be in it in future when 
we had to co-ordinate the many different kinds of electrie traction now 
being introduced into this country. It seemed to him desirable that 
something should be a*tempted in this direction. 

D:. T. F. Warr remarked that in Mr. Roger T. Smith's Paper, read at 
‘the previous meeting of this Section, the following passages occurred 
with reference to fast passenger service: " . . the strength of the 
«raw-gear limits the draw-bar pull after starting to 12 tons. But with 
an increase in speed the torque of the series motor falls off so rapidly that 
above 60 miles per hour (where difficulties begin with steam locomotive 
design) no electric locomotive vet built for hauling only, such maximum 
loads as obtain on our railways could give anything like 1.100 n.p at 70 
miles per hour. as given by the 4-6-0 steam locomotive shown in Fig. 2." 
‘Mr. Lydall, in his Paper, lays down the requirements for a fast passenger 
Mocomotive capable of giving a draw-bar pull of 10 tons at 40 miles per 
‘hour and 3} tons at 75 miles per hour. If such a locomotive could be 
built it would more than meet the case at the maximum speed, but with 
series characteristic motors its curve of draw-bar pull plotted against 
speed would not be quite like any of the curves in Fig. 2, and it would 
develop nearly 2,500 u.r. at 40 miles per hour, and more at starting. 
Such locomotives would entirely alter the conditions under which British 
passenger traffic is worked. The conclusion drawn from the above 
remarks was that for fast passenger service, the continuous-current 
series motor was at a disadvantage as compared with the steam locomo- 
dive because the characteristic of the ordinary series motor was such that 
the torque diminished too rapidly with the speed, the torque at low speeds 
being limited by the strength of the draw-gear. 1t seemed to the speaker 
however, that bv the use of a diverter to the field coils, the torque at the 
high speeds might be increased at will. He would like to ask Mr. Lydall 
whether the control equipments for electric locomotives provided for the 
connection of diverters in parallel with the field coils. 

Mr. E. C. PovrTNEY said that he would like to ask if any system of air 
filtering was used in the case of electric locomotives which were fitted 
with fans to cool the motors, as he supposed dust drawnin and blown into 
the machines would be detrimental to their working. He would also like 
to ask what these large electric locomotives, some of them of 2.000 H.P., 
weighed per horse-power, also what was their approximate cost per ton, 
and what were the operating costs per mile, that is. maintenance and 

running costs. Mr. Poultney then gave some figures of the running costs 
of steam locomotives and the indicated horse-power per ton weight of 
the locomotive. 

Mr. F. W. CARTER said that Mr. Lydall mentioned the number of steps 
in the control system as dependent on the characteristics of the motor, 
and especially mentioned that the lower. the internal resis.ance the 
greater would be the number of steps. "his was followed by a comparti- 


son between a 550 H.P. motor and a 100 H.P. motor, and seemed to imply 
that the number of steps with the former motor was greater because of 
its lower internal resistance. It was not, however, the resistance itself 
that came into the question, but rather the resistance drop, which might 
be no lower in the large motor than in the small motor, and, in fact, in 
some cases might be higher. "Therefore, as between one large motor and 
a number of small motois of the same type there need not be any appre- 
ciable difference in the number of control steps. It was agreed, however, 
that the slope of speed torque curve affected the number of steps required, 
but the effect was only appreciable when comparing motors of different 
types, such as the single-phase and continuous-current motors. The 
real consideration which determined the number of control steps was 
indicated by Mr. Lydall and was this: That the locomotive must be capable 
of starting as heavy a load as possible on the heaviest grade, which deter- 
mined the minimum tractive effort, whilst the maximum was limited by 
the adhesion of the driving wheels. In order to get as much as possible 
out of the locomotive it was necessary to bring the maximum and mini- 
mum as near together as was practicable, and a large number cf steps 
were therefore used in the control; thus, the Butte and Anaconda loco- 
motives had 17 steps (10 series and seven parallel). The Detroit River 
Tunnel locomotives had 24 steps (nine with all motors in serics, eight 
with two in series and two in parallel, end seven with all in parallel). 
Motor cars frequently had only nine steps (five series and four parallel), 
for the above considerations did not apply to these, and the limiting 
feature was simply the amount of jerking that the passengers would stand 
when the train started. Mr. Lydall referred to the bridge method of 
transition from series to parallel. The fact that the accelerating current 
of a locomotive was varied according to circumstances of load, gradient 
and conditions of rails, made this method of transition less valuable than 
in the cese of motor cars, where the same accelerating current could be 
maintained automatically under all conditions ; for unless the trensition 
was taken at the current for which the resistances were designed, a shock 
would be felt at the transition very similar in nature to that felt when 
perfect systems were used. In other words, for locomotive work the 
bridge system was not 2: valuable as in motor-car work. Mr. Lydall also 
mentioned that in the case where a high voltage continuous-current 
supply was taken from an overhead line it was not advisable to break the 
current violently by means of a strong magnetic blow-out, otherwise 
surges might be set up in the line. The speaker had never heard of this 
before, and believed thet the 2,400-volt locomotives used on the Butte 
and Anaconda and Pacific Railway had circuit-breakers fitted with 
magnetic blow-outs. Mr. Lydall mentioned the fact that there was very 
little automatic control apparatus used in this country. He might say 
that there was not very much used on locomotives at all. and the reason 
was that the locomotive was sometimes required to give all the tractive 
effort of which it was capable, whilst at other times it was worked with 
a lower tractive effort. One could hardly adjust resistances to give even 
peaks under both conditions, and it was felt, in the case of such locomo- 
tives, that the control was best left in the hands of the driver. 


RECENT PATENTS IN RADIOTELEGRAPHY AND 
RADIOTELEPHONY.* 


BY W. H. ECCLES, D.SC. 
(Continued from page 946.) 


In a patent granted to E. Girardeau, No. 11,703/1912, there 
is described a method of exciting oscillations of a single fre- 
quency in a secondary circuit comprising inductance and 
capacity. This is said to be effected by linking the primary 
to the secondary by means of an intermediate circuit containing 
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inductance? but possessing negligible capacity. One mode of 
effecting this is shown diagrammatically in Fig. 11. Here Li5 
the primary, II. is the secondary and III. is the intermediate 
linking circuit. The single frequency of the whole system 18 
given by the formula, 

w= O/\/1--k ka, 


where k, is the coupling between circuit I. and circuit LT. hy i 
that between circuit II. and circuit III. In the diagram 5 !$ à 
"tuning switch " ; when it is open the circuits can be sepa- 
rately adjusted to the same frequency. It is essential that 
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«circuits I. and II. shall have no inductive influence on each other. 
It is stated that this method of indirect excitation renders it 
possible to produce a single wave with couplings as close as 
may be desired—that is to say, in very favourable conditions of 
efficiency. Although the general theorem implied in the last 
statement has not yet been proved or disproved from the 
theoretical standpoint, there is good theoretical reason for 
‘supposing that single-frequency oscillations might be obtained 
by such devices as this, and actual practice appears to support 
‘the claim of the inventor. 
The Compagnie Générale Radiotélégraphique describes in 
29,375/1912 a new method of charging two batteries or con- 
*densers in parallel and discharging them in series. The 
advantage accruing from this process has led to many former 
proposals of means for effecting it, most of them depending on 
the arrangement and rearrangement of the condenser connec- 
tions by means of switches. Also it has been proposed to dis- 
charge the condensers of two circuits of different periods across 
the same gap in such a way that when the phases of the cur- 
rents become opposite the circuits discharge in series. But in 
the present invention the one condenser remains fully charged 
"until the other has reversed its polarity by discharge, and thus 
the condensers are connected in series with practically their 
full charge. Fig 12 shows a method of carrying out the method. 
The two condensers cd, approximately equal, are charged from 
the direct-current or alternating-current mains vv through re- 
sistances w. Spark-gaps fg and inductance coils st are arranged 
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as shown, s being coupled with the antenna, the inductance of 
¢ being greater than that of s. Imagine that the voltage rises 
till the gap f breaks down. Condenser c discharges andd cannot ; 
but when c has by discharge reversed its voltage there exists 
practically double voltage in circuit csdg and the gap g breaks 
down. It is stated that a more practical form of the appa- 
ratus is got by replacing the spark gap / by a mercury lamp, 
thus taking advantage of the remarkable quenching powers of 
the mercury vapour lamp. In this case the action is a little 
different and is worth notice. In Fig. 13 the coil « in series 
with condenser c is very small compared with coil s in series 
with condenser d, and therefore c discharges more quickly 
than d. The mercury lamp q is provided with a starting ter- 
minal, z, energised by the inductorium 7. Initially condensers 


ed are charged, and when the inductorium lights the lamp c 


‘begins its discharge and performs half a swing in a time so 


Short that d loses little charge. At the moment c becomes fully 


‘charged with reversed sign, the current through the lamp 
vanishes, the lamp is extinguished, and both condensers now 
‘discharge in series in the circuit cusd. The lighting of the lamp 
may be accomplished by a rotating commutator, so that a 
‘musical note is produced for signalling. 

W. Torikata, E. Yokoyama and M. Kitamura have obtained 
Protection for improvements in spark (or arc ?) gaps for use in 
tadiotelephony or telegraphy. In No. 10,823/1912 it is 
‘stated that if one or both of the electrodes of a spark-gap be 
replaced by such materials as silicon. ferro-silicon, carborun- 


dum, boron, and minerals such as graphite, meteoric iron, 
magnetite, iron pyrites, copper pyrites, bornite, molybdenite, 
&c., and if the gap length be shortened till the terminals 
“ practically touch," then oscillations similar to those produced 
by a quenched spark are generated in an inductance-capacity 
shunt circuit. The inventors state that they do not know pre- 
cisely whether the discharge is an arc or a quenched spark, but 
the spark frequency is well above the audible limit. They say 
that a semi-insulating film appears to be formed between the 
electrodes by the first discharge, which prevents the gap from 
becoming short-circuited though not preventing discharges. 

It will be noticed that the substances named above as suit- 
able for electrodes are all amongst those used in making de- 
tectors. In wireless telegraphy it seems inevitable that sooner 
or later everything that can be used on the receiving side may 
be svmmetrically employed on the sending side, and vice 
versa. Thus the substances familiar in receiving oscillations are 
now proposed as specially serviceable for generating oscilla- 
tions. So far as the generation of very feeble oscillations is con- 
cerned, this is by no means a novelty. The present writer 
exhibited before the Physical Society of London in March, 1910, 
a number of detectors generating oscillations of feeble inten- 
sity. Ordinary crystal detectors were supplied with the small 
currents with which they are usually used, while shunted with 
an inductance and condenser. By using large condensers the 
frequency of the oscillations was brought low enough to be 
audible as a musical note in a telephone, which was coupled 
with the inductance ; and by varying either the inductance or 
the capacity the note was varled in accordance with Kelvin's 
formula. But it is certainly new to know that oscillatory cur- 
rents of large intensity can be generated by apparently similar 
means. In the case of the feeble oscillations generated by 
detectors, the explanation given by the writer rested on the 
fact that the substance used as electrodes possessed negative 
temperature-coefficients of resistivity. In the case of the 
strong oscillations generated as described in this specification, 
the explanation may probably be quite different—it may even 
depend, for example, on “ Trevelyan rocker " action. 

A. Shaw describes in No. 18,111/1912 a form of spark-gap 
which is capable of giving discharges following each other at a 
very high rate. The electrode is merely a flat metal plate, 
confronting a metal cone pierced with a central hole. Through 
this hole a blast of air or other gas is driven so as to impinge 
squarely on the centre of the flat electrode. The discharger is 
used in a circuit coupled to an antenna in a manner appro- 
priate for shock excitation, and the frequencv of the exciting 
circuit is, it is stated, higher than that of the antenna. More- 
over, the capacity in the exciting circuit is so proportioned that 
the condenser charges and discharges once in every half cycle of 
the primary circuit. Some interesting practical details are 
given. The electrodes are best made of copper or silver—zinc 
shows a tendency to pit at the place of impact of the gas jet. 
The diameter of the gas jet is greater the greater the power of 
the transmitter, being about ,', in. for a2 kw.set. The pressure 
should be about 110 Ib. per square inch on the average, being a 
little more or less for voltages higher or lower than about 
28,000 volts. Ifthe pressure is increased to 150 Ib. per square 
inch, with the voltage named, the blaze assumes another form, 
and the generation of oscillations is less efficient ; while below 
50 Ib. pressure per square inch the blast is of little assistance. 
With correct conditions, when the primary circuit is closed, the 
discharge consists of a series of unidirectional impulses of ex- 
treme rapidity. The patent covers the use of a series of these 
air-blast dischargers arranged on a revolving disc which carries 
them past fixed electrodes, and in that way produces a musical 
note. This blast-discharge is reminiscent of a certain French 
method. 

Another patent concerned with spark-gaps is that of K. 
Rottgardt, No. 22,875/1912. Here it is claimed that if the gap 
be filled with heated iodine vapour the sparks are efficiently 
quenched, even though the electrodes are a relatively large 
distance apart. 

In specification 10,111/1912 A. E. J. Vlug claims protection 
for a method of producing musical spark signals by aid of a 
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Wehnelt interrupter. The improved Wehnelt anode consists 
of a platinum wire 1 mm. diameter, covered with insulation, 
tapering gradually to the end, and immersed in any of the 
familiar electrolytes ; it is used with a transformer which has a 
very small secondary self-induction, and which is connected to 
a condenser of as large capacity as possible, provided that the 
natural frequency of the transformer secondary is not brought 
below about 350 per second. By this arrangement, it is stated, 
the spark at the Wehnelt anode is avoided, and thus one of the 
chief causes of the impracticability of the Wehnelt interrupter 
removed. 

The Gesellschaft fiir drahtlose Telegraphie show, in No. 
16,827/1912, a method of igniting the gap of a large discharge 
circuit by means of a small expenditure of energy from an 
auxiliary circuit. Fig. 14 shows the method excellently. Here 
the main discharge circuit is formed by the condenser c, the 
inductance b, and the disc spark-gap a: it is charged from the 
source of power e through the rheostat / and the choking coil 
d. To the main oscillatory circuit is linked the auxiliary 
circuit hig, which is supplied with energy by the cell m through 
the inductorium Ai. When the working gap a is open it forms 
a condenser of small capacity, and the circuit containing it has, 
therefore, a high natural frequency—to this frequency the 
auxiliary circuit hig is preferably tuned. It is stated that by 
this means the auxiliary energy required for ignition of the 
working gap a, even when the supply voltage e is well below the 
disruptive voltage of the gap, is relatively small. The arrange- 
ment can be used either with ordinary spark gaps or with 
quenched sparks. In the latter case the quenching is better 
when an auxiliary ignition device is employed, because of the 
fact that the supply voltage e is low. It is to be noted also 
that since the spark frequency is determined by the auxiliary 
circuit the note of the signals is not changed by alteration of 
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the supply voltage in the working circuit, as must usually 
happen with ordinary quenched sparks working. Moreover, 
the Morse key may be placed in the ignition circuit. When 
working on alternating current it is advantageous toexcite the 
ignition circuit by the same alternating-current supply with 
suitable phase displacement of the supply voltage. 

A grave disability of the original quenched spark system 
is partially removed by ignition. devices of this type. In 
quenched spark working there exists for every pair of circuits 
one or more critical degrees of coupling at which pure shock 
excitation occurs. "These critical couplings are dependent on 
the length of the spark. When the sparks are very short 
the wear of the metallic surfaces rather rapidly pro- 
duces irregularity in the antenna oscillations—e.g., double 
waves may suddenly appear. By means of auxiliary ignition 
circuits much longer gaps may be used than formerly, and the 
wear of the electrodes thus rendered proportionately more 
insignificant. which tends to increase the certainty of opera- 
tion. In fact, with ignition methods. the spark-gap, or series 
of spark-zaps. does not have to fulfil two functions, quenching 
and limiting the supplv voltage ; it only acts as a quenching 
resistence. It follows again that the strength of the signals 
transmitted may be varied when desired by varving only the 
supply voltage to the main circuit, whereas formerly this 
variation had to be accompanied by a proportionate increase in 
the number of gaps. 


RECEIVING APPARATUS, 


Turning to the patent. covering apparatus concerned with 
the receipt of signals, we find a wide range of variety in the 
principles invoked. 
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R. Goldschmidt is granted patent No. 23,734/1912 for a 
method of receiving signals, according to which the high- 
frequency current is transformed to medium and low fre- 
quency by means of an asynchronously rotating commutator 
or toothed disc. In order to explain the method it is best to 
start with the ideal case in which a commutator rofates syn- 
chronously with the oscillations. In Fig. 15 is shown a two-part 
commutator provided with slip-rings so that the antenna and 
the earth wire are connected to segments I and 2 of the com- 
mutator. The brushes C and D, when properly adjusted, 
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collect perfectlv rectified current when the commutator 
rotates at synchronous speed, as indicated in Figs. 16a and 16B. 
Of course, it is very difficult to accomplish this process at the 
high frequencies of wireless telegraphy, for it is almost impos- 
sible to preserve synchronous speed and to maintain continuous 
accurate adjustment of the brushes. But when the commu- 
tator rotates either more slowly or more rapidly than the 
synchronous speed, the E.M.F. at the brushes C, D has à 
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serrated wave form as shown in Fig. 17a, with an overall 
periodity equal to the primary periodicity multiplied by the 
ratio :— 

(Synchronous speed — actual speed)/Synchronous speed. 


The serrations can be largely removed by interposing choking 
coils or other tuning devices, but the membrane of the telephone 
will yield a note of the above periodicity without trouble being 
taken to apply smoothing-out processes. Similar results are 
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achieved if instead of the commutator a toothed wheel and a 
single brush are used (Fig. 175). 

When, fór mechanical reasons, the transformation cannot be 
effected by one commutator apparatus, several may be con 
nected in cascade. This is shown in Fig. 18 for two sets ? 
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apparatus M, and M,. S,, S, are the slip-rings, C,, C, the 
‘commutator segments. The relative adjustment of the brushes 
must be very accurately made. Instead of connecting sets of 
apparatus in cascade, the lower frequency current may be 
repeatedly returned to the apparatus until the desired low 
frequency is obtained. In Fig. 19 the current from the antenna 
is led to slip-rings S at antenna frequency f, is taken from the 
brushes B,, B,, at frequency /,, and led through the circuit a, 
which resonates at frequency f, ; is passed again through the 
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transformer, reduced to frequency f, and led through the 
circuit a, which resonates at frequency f}; is passed again 
through the transformer, reduced to frequency fg, and deli- 
vered to the receiver T, whose circuit is tuned to frequency 
fs if desired. The inventor emphasises the fact that the 
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method he describes mav be regarded as a limiting form of 
certain methods devised (by Leblanc, for instance) in heavy 
electrical engineering for the purpose of transforming alter- 
nating current into direct current and vice versa (Fig. 20). 


(To be concluded.) 


SOME RAILWAY CONDITIONS GOVERNING 
ELECTRIFICATION. 


We give below an account of the discussion which took place 
at Manchester on Mr. Roger T. Smith's Paper on this subject. 
An abstract of this Paper appeared on p. 764 of our issue of 
Feb. 13. l 

Dr. E. RoseNBERG said that in order to introduce electric trains into 
practice it was necessary to show that electric locomotives could do what 
steam locomotives did. The author must not be taken too literally 
when he stated that electric locomotives had not yet been built to take 
the maximum load conditions. There was no new problem to be solved 


dn this respect, and as far back as 1900 the problem of running electric 
. trains at 130 miles per hour had been solved. At that time it was thought 


that electric traction would mean fast electric service, and demonstrations 
were made on a steam track adapted to run an electric service between 
the steam traffic at a speed of over 125 miles per hour. Tlirce- phase 
motors were used and it was thought that only motors without commuta- 
tors could be relied upon for such a service, but the speaker thought that 
nowadays no one would hesitate to do the same work with commutator 
motors, using either direct-current or. single-phase current motors, 


one spced at a given voltage, but the shunting of the series field had been 
used extensively, in fact, on the large Pennsylvania locomotives the 
shunting was such that 50 per cent. of the armature current was shunted. 
An extra heavy field was used at starting and after reaching a certain 
speed normal field was used. On the Pennsylvanian locomotives this 
was done in a single step, but if done in two or three steps, various econo- 
mical speeds could be obtained. The motor had commutating poles. 
the commutating conditions were good, and not the slightest difficulty 
had been experienced. In connection with ordinary traction motors it 
had been suggested that a compound motor be used instead of a series 
motor. "The speaker thought this would not be practicable with a plain 
« xternally excited motor, and that every endeavour to get such a speed 
regulation would be in the direction of a compound excitation, which 
would miss entirely the extremely good qualities of the plain series motor. 
The arrangement might be assisted by using a shunt winding, or by send- 
ing through the series winding current from another source, or by using 
some form of booster in parallel with the series winding. Extensive 
experiments had been carried out on these lines in America and it was 
doubtful whether anything would even supplant the series motor. Regard- 
ing traffic conditions which would allow of electrification, it was perfectly 
true that first of all it was & financial problem to know whether the ad- 
ditional traffic would give a reasonable return, but if it had to be shown 
on paper that every penny spent would be refunded it was an impossible 
problem. 

Mr. E. RoT4WwELL expressed great interest in the subject and said 
that, if it were necessary to bring power down to 4d. per unit there was 
very little hope for railway electrification. He considered that in case 
of electrification the railway company were the people to deal with the 
generation of power and not a separate supply company as recommended 
by the author. 

Prof. E. W. MARCHANT said one of the strongest arguments in favour 
of electric railways was the great cleanliness and comfort as compared 
with steam-driven trains. On the North Eastern Railway an accelero- 
meter had been used to measure the acceleration and deceleration of 
clectric trains and it was found that the maximum acceleration at start- 
ing was 1-5 ft. per second per second, falling off to 1 ft. per second per 
second steady value. The braking effort observed was 300 lbs. per ton, 
corresponding to a deceleration of 4 ft. per second per second. In the 
case of the Lancashire & Yorkshire Railway (Southport line) the maxi- 
mum acceleration was 2 ft. per second per second, normally 1-5, falling 
off to 0-5 ft. per second per second. The deceleration was 200 lb. p 
ton, representing 3:2 ft. per second per second. The last case was that 
of the Liverpool Overhead Railway, which showed a maximum accelera- 
tion of 2-7 ft. per second per second, dropping to a steady 1-5 ft. per 
second per second. Motors had been tried giving an acceleration of 4 ft. 
per second per second, but as passengers had difficulty in retaining their 
seats, this was reduced to the figure quoted. The maximum braking 
effort was about 300 lb. per ton corresponding to 4 ft. per second per 
second, although normally this value was about 200 lb. per ton. 

Mr. J. MorFET said that when making comparisons of steam and elec- 
tric traction, care should be taken to have the same conditions in both 
cases, Where lines were electrified the schedules were usually made 
much harder, and in a Paper read by Mr. Aspinall of the Lancashire & 
Yorkshire Railway, it was stated that a steam engine which normally 
burned about 60 lb. of coal per train mile, consumed about 2} to 3 time: 
that quantity when run on an elcctrified line. No doubt electrical engi- 
neers could build a locomotive to give the maximum H.P. required at 
70 miles per hour, but the question arose as to whether an electric loco- 
motive could be built to give service over such a wide range as the steam 
locomotive, which allowed great flexibility by alteration of th» cut off, 
although sacrificing efficiency. An important factor in favour of elec- 
trification was the saving in coal, and as coal increased in price this saving 
would be more pronounced. In the case of the Lancashire & Yorkshire 
Railway the increase in price paid for coal during last year was £90,000, 
and when it was stated that the usual coal bill was about £300,000 it 
would be realised how the price of coal was advancing. 

Mr. Rocer T. SwrrH in reply said he was quite in agreement with Dr. 
Rosenberg in stating that it was essential that the electric locomotive 
should fulfil all the conditions met by the steam locomotive. One case 
to which the electric locomotive was better adapted, was in connection 
with the daily mineral traffic, of which there was a considerable amount 
in this country. Minerals were brought down to the sea from a con- 
siderable height above sea level, and whilst it was easy for a steam loco- 
motive to take down a very heavy train, it was necessary to divide the 
empty trucks into two trains for the return journey. In a particular case 
where there was a run of 18 miles and a drop of about 400 ft. to sca level, 
electric locomotives were replacing steam locomotives in order that the 
full train of empty trucks might be returned in one journey. Regarding 
the motors on clectric locomotives, the author thought it advisable to 
reduce the number of ty pes and produce some modification of the simple 
series motor which would give a wider range of operation. It was true 
that shunting engines called for special design as they had to work at 
2 or 3 or 25 miles per hour as required. In the London Underground 
Tube the general acceleration was 1-5 to 1-7 ft. per second per second, 
but. the deceleration about double that figure. The reat advantage of 
interchange of drivers on electric locomotives was exem plitied during the 
North East Coast strike when men were drawn from the sub-stations to 
maintain a }-hour service. The question of the price of coal was cer- 
tainly very important, but it was well to remember that whilst electrical 


Rotary converters of 50 periods were run with a commutator speed of | engineers were improving matters, steam englucers were not standing 


60 miles per hour. and there was no difficulty in getting railway trains 


to run at such a speed. [t was true that the plain series motor had only 


still, and as mentioned in the Paper we should not underrate the diffieul- 
ties to be overcome. 
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THE SCHOOP PROCESS OF APPLYING METALS. 


The Schoop system for spraying metals upon the surface of objects 
has been considerably developed since the last account was pub. 
lished in the technical press. We have obtained the following 
interesting information concerning the apparatus as now made by 
the inventor. In the new apparatus it is proposed to use an electri- 
cal method for producing the metallic spray. The previous system 
is based on the use of heated compressed air or gas which is sent into 
a chamter containing fine metallic powder in such way as to force a 
stream of the powder through a suitable nozzle, so that the fine par- 
ticles of metal impinge with great force against a surface held before 
the jet, forming a dense and homogeneous layer of metal Such 
layers can be made from ,), in. or less up to } in., according to cir- 
cumstances. and by suitably preparing the surface of the object 
beforehand the metal layer is adherent or separable. The latest 
method is even simpler than the former one; it makes use of the 
metal to te sprayed in the shape of a somewhat fine wire instead of a 
powder. and, unlike the former method, it causes the wire to be melted 
at a high temperature, either by an oxy-hydrogen blowpipe flame or 
sn electric arc. so that in this way practically all metals can be 
used, even the less fusible ones. such as gold or metals of the platinum 
group. Where the blowpipe principle is employed, the apparatus 
has the form which is shown in section in Fig. 1. The blowpipe is 
formed of a set of concentric tubes having annular spaces into which 
are sent oxygen and hydrogen. preferably from the usual steel cylin- 
ders containing the compressed gases, so that an oxy-hydrogen flame is 
produced at the end of the burner. Into the central tube is intro- 
duced the metal wire, this being fed into the flame in sucha way that 
the projecting end of the wire is melted off by the intense heat. and 
the metal particles are carried forward by the force of the flame so as 
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to impinge upon a surface which is held in front of the blowpipe. at 
a sufhcient distance, however, to prevent any undue heating of the 
object. In this way metals such as gold. platinum. German silver. 
iron, &c., can be deposited upon almost any surface. 

An analogous apparatus, in which it is proposed to use an electric 
are for melting the metals. consists of a rather large carbon placed 
at the centre and forming one or more arcs with other carbons. The 
middle carbon is hollow and thus has a central chamber into which 
the metal wire is fed from the top. and it is melted in this way by the 
heat of the arc. The melted metal collects at the lower part of the 
chamber, and flows from here through a small orifice in a fine stream 
so as to strike a jet of air or gas below. A jet of heated and com- 
pressed air or gas is delivered from a suitable nozzle for this purpose, 
so that the melted metal is blown into fine particles. these being 
. earried along and deposited as before dpon the surface of an object. 
A gas flame working under pressure can be also used here. In both 
the devices just described suitable means must be used for feeding 
the metal wire into the blowpipe flame or the arc carbon so as to give 
a continuous supply of metal, and in the case of blowpipe apparatus 
the inventor has found an ingenious soluticn of the problem by pas- 
sing the incoming gas through a small gas turbine wheel so as to 
drive this by the gas pressure. The wheel operates the rollers for 
feeding the wire forward, this being done automatically as it is burnt 
off for spraying. With the electric apparatus, which the inventor 
is now engaged in reducing to practical shape. an analogous method 
will no doubt be used for feeding in the wire. Apart from being able 
to melt refractory metals, the present apparatus is simpler and more 
easily operated than the one employing metallic powder, for the 
whole can be contained in a small apparatus held in the hand. This 
is connected by rubber tubes to the gas supply. steel bottles for in- 
stance, and the wire comes from a reel contained within a closed box 


which can be placed near the apparatus on the floor or table, The 


inventor claims to be able to coat even glass upon the surface of 


objects, more especially by the electrical apparatus, by feeding in 
a glass rod. 7 

Referring to the applications of the metal spraying process in 
general, there are a number of uses for it which concern the electrical 
industry, and these are increased by reason that nearly all the 
metals can be employed, including those of a high melting point. It 
is claimed that the metals can be deposited without difficulty 
upon wood, glass, porcelain, celluloid, textiles and even paper. 
so that a wide field for it will no doubt be found. It is stated 
that even aluminium can be so applied, and for this reason alone the 
Schoop process is of great interest. German silver is a metal which 
the inventor finds can be used very readily, and it will now be pos. 
sible to make up resistance strips upon an insulating backing in this 
way. Such resistances can be used for the laboratory or for instru- 
ments; also for controllers and the like. Another very practical 
use is the coppering of arc light carbons and carbon brushes. and this 
can be done in only a fraction of the time needed for electro-plating. 
A good electric contact can be made between two surfaces by coating 
them over with copper or similar metal, and this can be done in cases 
where electro-platingwould not be practicable or even possible toapply. 
Wooden poles can be given a coating of metal su as to preserve them 
from rotting or from the action of insects, as well as to shield them 
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from the effects of the weather. The inventor states that lead can 
be applied to good advantage for use in storage battery work by 
this process, accumulator plates being given the required porous 
structure by making use of a powder composed of lead together with 
powdered soluble matter, the mixture being applied to the desired 
thickness and the soluble matter being subsequently dissolved out. 
Fig. 2 is an illustration of the delicate work that can be done by 
his process. 


RECENT DISCOVERIES IN PHYSICAL SCIENCE. 


On Saturday, February 28th, Sir J. J. Thomson, O.M., F.R&. 
opened a series of six Saturday afternoon lectures on “ Recent Dis- 
coveries in Physical Science " at the Royal Institution. We give 
in the following columns an abstract of the first three lectures, 80 far 
delivered, dealing with the forces excited by atoms and their relation 
to the question of chemical affinity. 

The forces concerned in the action between one atom and another, 
Sir Joseph said in his introduction, were the most important, a8 upon 
them depended not only tenacity, stiffness, change of state of aggre 
gation, crystallisation, &c., but also chemical reactions. He th 
gretted that a branch of chemistry had been labelled “ P hysica 
Chemistry." The speculative researches of philosophers like Cauchy 
Laplace, Boscovich had not led to definite results, and the long ser? 
of Papers which the late W. Sutherland had more recently contr- 
buted to the “ Philosophical Magazine " had not received the atten 
tion they deserved, partly because he had been a philosopher rathe : 
than an expositor. Sutherland had assigned to each atom à eae 
attractive power which varied with different elements, but followe' 
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the same laws as to variation with distance, &c. Each of his atoms 
was an electrical doublet, containing a positive and a negative 
charge, but not in the same position, so that it resembled a magnet 
with two poles, the moment of the doublet (the product of either 
charge by the distance between them) being characteristic for the 
atom and element. He had calculated those moments from the 
force which would be required to separate one atom from its neigh- 
bours, and had based his calculations on the latent heat of evapora- 
tion and on surface tension, arriving at the following values for the 
moments: H 0-75, O 1-7, N 1-8, CH 4-4, Br 5:0, I 6:2, all these figures 
to be multiplied by the factor 10-!?. From these elementary forces 
Sutherland had further made calculations for compounds, and the 
results had been promising, but had showed that something else had 
to be taken into consideration. 

Now, Sir Joseph continued, Sutherland's atoms were all electrically 
neutral, uncharged, there being no positive atoms held and balanced 
by negative atoms. But if the atoms were individually charged, the 
latent heat and other properties would also depend on the grouping 
of the atoms in the molecule, and he himself suggested that chemical 
compounds belonged to two great classes: (I.) in which the atoms 
were electrically neutral, uncharged, and (II.) in which the atoms in 
each molecule held electric charges. CH,, methane, was an example of a 
compound of the first class, whilst water, ammonia, hydrochloric 
acid, &c., belonged to the second, more active class. It had first to 
be shown that such a general class difference existed. A crystal of 
tourmaline appeared electrically neutral; after being dipped into 
liquid air, it showed electric polarity (demonstrated) owing to the 
strain which the change of temperature had set up; the electricities 
were really separate at ordinary temperature, but the crvstal was 
then covered with a conducting film which acted as screen, but which 
was broken by the contraction the crystal underwent in the liquid air. 
In this case the molecules were charged up. On the other hand, 
gases which dissociated when heated to moderate temperatures (like 
nickel carbonyl) did not yield a conducting gas mixture, and their 
molecules must hence be uncharged. As this carbonyl was a com- 
plex substance, they had, at Cambridge, investigated whether carbon 
monoxide, whose molecule CO consisted of two atoms only, itself 
gave on dissociation positively charged carbon and negatively charged 
oxygen. The positive-ray analysis proved that this was not so; the 
photograph exhibited showed the carbon and oxygeu lines separated, 
but so deflected that the particles must have been in the electrically 
neutral state. | 

One of the best criterions as to class I. or II. was given 
by the comparison between the specific inductive capacity k and the 
refractive index n of various substances, as Sir Joseph showed in 
detail. In the one group of elements or compounds (gases or vapours, 
air. hydrogen, CO, CO,) the (k— 1) and (n?— 1) were small and prac- 
tically identical; in the other group (water, ammonia, hydrochloric 
acid, methyl alcohol) the (£— 1) was many times (25 for water 
vapour, 10, 3, 6 times for the other vapours) as great as the (/?— 1). 
The specific inductive capacity & of these latter compounds (of the 
second class) was not only very large, but decreased very much as the 
temperature rose, whilst in the case of the gases (of the first class) 
temperature had very little influence. 

This marked diminution of the specific inductive capacity with 
rising temperature was characteristic of substances subject to intra- 
molecular ionisation (bodies of class IL). How did it come about ? 
Supposing separately e harged positive and negative atoms (class IT.) 
were placed in an electric field ; they would try so to arrange them- 
selves so that the axis of a pair pointed in the direction of the lines of 
force. The more atoms did so. the bigger would be the specitic 
inductive capacity of the compound. if it were not for the kinetic 
forces, all the axes would become parallel to one another; but the 
collisions knocked the axes out of line, and the more violent the col- 
lisions, at higher temperature, the greater would be the reduction 
of the & But when the atom contained both the charges, and was 
electrically neutral (class I.), the axes could always point in the same 
direction, in spite of kinetic collisions. To illustrate this phenomenon 
the lecturer mounted a number of small magnets, each on its pivot, 
on a tray; he further had a large box-shaped solenoid, titted with 
a compensating coil at its end, traversed by the same current, so that 
the total solenoid effect on a magnetometer was nil. When the tray 

was placed within the solenoid, the magnetometer was detlected ; 
but when the tray was being shaken, so that the small magnets 
pointed different ways, the deflection decreased tempor arily, whilst 
à similar tray on w hich small pieces of iron were mounted had the 
same small effect. whether the tray was kept quiet or violently 
shaken. 

Calculations could be based upon the kinetic theory as to 
the effect which rise of temperature had in preventing the 
molecules from setting themselves along the lines of force. 
The k was found —« +0-88M?. 10- 86/T. where a was independent 
of temperature and kerime equi to Ao when P wo: ist 
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equal to the refractive index; T was the absolute temperature, 
and M the magnetic moment which could be determined by measur- 
ing the k at two different temperatures. The M was very small; 


.but it was more than twice as large for water (2:1. 10-19) and am- 


monia (1-5. 10-15) than for iodine, twice as much force (or residual 
affinity) being required to separate two molecules of ammonia 
(class IT.) when in the position of their strongest attraction than 
separate two atoms of the iodine molecule (class I.), which always 
attracted one another, In this respect alcohol stood between water 
and ammonia; but the k of alcohol was much smaller than that of 
water (the ratio being 81-7 to 21-7), whilst from what had just been 
said the two k ought to be nearly equal, apparently. But the k 
referred to gramme-molecules, and the molecule of alcohol (C,H OH) 
was much larger than that of water (H,O), so that the gramme- 
volume of alcohol contained fewer molecules, particularly also 
because the density of alcohol was smaller than that of water. For 
comparison, therefore, the k should be divided by the number of 
molecules per cm.’ of gas or vapour at 0*C. and 760 mm. of mercury ; 
these 4/N gave nearly the same values (about 80) for water, three 
alcohols (methyl, ethyl, propyl) and glycerin, C,H;,(OH), all of 
which substances contained the radicle OH, and in substances con- 
taining the radicle CN the &/N values rose far above 100. To 
indicate the experimental nature of these researches, Sir Joseph 
showed the attraction between two charged plates and a pivoted 
needle, first in air and then after filling the vessel with water. 

In the second lecture Prof. Thomson gave further examples to 
prove that the uncharged atoms of bodies of the first class (elemen- 
tary gases, including iodine and chlorine, further CO, CO, C5,, 
CH, C,H,. N,O) had a k in the gaseous state equal to the n? (refrac- 
tive index) in accordance with Maxwell's law, whilst the charged 
atoms of compounds of the second class (water, ammonia, alcohol, 
salts, &c.) did not obey this law. In this latter class, however, it was 
the &/N which had to be determined, as explained, and it then 
appeared that the radicle CNS (sulpho-cvanide) made a very large 
contribution to the k, the A/N of CH,.CNS being 144, and gave also 
two groups of isomeric compounds. Their existence could be 
accounted for by assuming that the charges were either C — N— $8, or 
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+ 
C—N—8; the distances between the two charges, and hence the 


+ = 
moments, differed. The carboxyl group. CO.OH, could also be 
arranged so that the two moments cither supported or opposed one 
another. Thus formie acid had £/N— 120, and acetic acid k/N 
= 21 only. Formamide had the highest value so far determined — 
210 per molecule. The OH radicle itself might be understood in 
two ways, either OH or OH, the second negative charge of oxygen 


being linked ithe sone other atom in the molecule. In the former 
case the OH acted as acid. radicle; in the second as basic radicle 
(in hydroxides and also in the alcohols); when the acid OH was 
treated with suitable re-agents, the H split off yielding hydrogen 
ions; the basic OH was split off as a whole, vielding hvdrox vlions. 

The lecturer then interposed experiments to demonstrate that 
really very large forces were required to separate the molecules of com- 
pounds of class 11., liquids like water. and he referred. to the well- 
known experiment of Young (demonstrated in the modification due 
to Berthelot) in the following manner: Young had, a century ago, 
shown extraordinary insight when he compared the tensile strength 
of water to that of iron. A sealed glass tube was almost full of 
water (perhaps bem. being unfilled), the air having previously been 
boiled out of the water. When the water was heated, it expanded 
and filled the whole tube; left to cool and to contract, the con- 
tinuous column of water was suddenly broken with a loud chek. To 
compress water by 1 em. would have required an enormous pressure, 
and the same force was required to pull it apart again. That we 
did not become aware of this huge tensile strength of water (13.000 
atmospheres) was due to the fact that ordinary. water was full of 
absorbed air, and thus full of “ cracks.” When, in another experi- 
ment, a U-tube almost filled with boiled water was repeatedly 
knocked against the table, the knocks first sounded dull, until the 

column was broken, when a sharp click was heard. Oil also showed 
high tenacity, though smaller than water; the click in the contracting 
oil column was heard sooner and was less strong. 

The dissociating power of liquids like water and ammonia—both 
themselves insulators-—was also connected with the strong attractive 
forces of substances of the second class. The atoms of the water 
molecule carrving free charges attracted the H and Cl of HCl—e.g., 
brought into their neighbourhood and tore them apart; once 
separated those dissociated atoms were surrounded by water mole- 
cules of high inductive capacity which kept them apart. On the 
other hand the strong attraction of anhydrous ammonia for water 
was demonstrated by bringing a rod dipped into ammonia near a jet 
of steam, which, so far almost invisible, at once formed a dense 
cloud (the Da is en in a beam of light) owing to the con- 
de sat oso atu by thesia vapour. 
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Passing to the distribution of the charges in the molecule, ‘Sir 
Joseph said we had to admit with Helmholtz that the attraction 
which various elements exerted on a negative charge differed with 
those elements. Thus, the alkali metals were regarded more elec- 
tro- positive than chlorine—that is to say, they had a smaller attrac- 
tion for negative electricity than chlorine. A certain amount of 
work might, therefore, become available if the charge were removed 
from one atom to another—that is, from one of weak attraction to 
one of stronger attraction. Thus, in CO there should be a tendency 
of the negative charge to pass from the C to the O, and some work 
Should be gained. But we had no evidence of such a transfer and 
gain, and we had to remember that electricity, having itself an 
atomic structure, could only be transferred in definite units. We 
might use the simile of a Leiden jar, the atoms C and O constituting 
the coatings. To transfer q units of electricity into a Leiden jar, 
the work 9g?/2c (where c was the jar capacity) had to be done, and the 
smaller the c of the jar, the more work was required for the transfer. 
If the negative charge were transferred from carbon to oxygen 
(which had the greater attraction for negative electricity), some work 
should be available for the charging up of the jar. If that work were 
smaller than the amount required by the formula, no transfer could 
take place. To make matters clearer, both the work needed for 
charging up the system (jar) and the amount of energy available 
(due to the difference in the attractive power of the C and O for 
negative electricity) might be estimated in terms of the voltage 
through which the charge must fall to do the work in question. The 
potential to which the jar would be raised by the addition of a charge 
was very high when the capacity was small. But we would affect 
(increase) the capacity by adding another molecule to the system, 


o 
© -—) Fic. 
© © Fic. 2. 
CH S$ Fic. 3. 


and then less work would be required for the transfer of the charge. 
Hence the increase in k in organic compounds by the introduction of 
the CO radicle. 

The work of A. Werner (Zürich) on complex addition compounds 
between platinum chloride and ammonia elucidated these features. 
The compound PtCl, . (NH;), was not an electrolyte and belonged to 
class I. By adding more ammonia molecules the k (or rather k/N) 
was raised for the (NH,4), compound to 96, for the (NH;), compound 
to 228, and for the PtCl, . (NH), to 522 ; a compound with 5NH, had 
not yet been obtained. In the first system (2NH;) the capacity was 
too small to allow of a transference of a charge; by bringing up 
more ammonia molecules the capacity was increased at a rapid rate, 
and the work required for charging the system decreased, although 
the available energy remained unchanged. Sir Joseph showed a 
mechanical model to explain this peculiarity; it consisted of a 
U-tube, the capillary leg of which was provided with a wider lateral 
branch, and he effected a transfer of liquid into the capillary or 
wide tube by raising a basin to a certain height which corresponded 
to the available energy; the tube joining the basin to the system 
contained some air. Another way of looking at the problem was 
indicated in Figs. ] and 2. The C and the O atoms each contained 
both charges. The oxygen being the more electronegative of the 
two, the negative charge would travel fom the C to the O, if it were 
not for the attraction of the positive C charge. "This latter attrac- 
tion could be diminished by bringing up a third atom, when the 
«listribution would be as in Fig. 2. 

In the third lecture Sir Joseph explained that there were many 
chemical compounds representing combinations of svstems each 
capable of existing by itself. Thus copper sulphate crystallised with 
water as a saturated compound CuSO,+5H,0. Both the sulphate 


a . * 
and the water could exist by itself, and that showed that when 
the ordinary valency of an element had been satisfied, there 
remained some power to form compounds. "This power had been 


called residual affinity. A. Werner, in his "New Views on Inorganic 
Compounds," introduced the term auxiliary valency. meaning that, 
whilst the ordinary valency bound atom to atom or to radicle, the 
auxiliary valency held molecules together. Such compounds were 
often very stable; copper sulphate lost part of its water at 100°C. 
and all of it only at 200°C., turning white then, whilst the anhydrous 
cobalt chloride was blue and turned pink by absorbing water (shown). 
The remarkable feature about these compounds was that one at least 
of the constituents belonged to the second class of charged com- 
pounds. That constituent was water in the cases mentioned; it 
might be alcohol, ammonia or some other salt (in the case of the 
double salts). The ordinary valeny had a maximum for every 
element; thus hydrogen had one valency, carbon four, &c., and 
Werner had shown that the auxiliary valency was limited in a similar 
way. That might be explained in the following way: Suppose 
hydrochloric acid HCl was brought into water. The water mole- 
cules were attracted ; the first molecule got into the strongest part 
of the field ; the second molecule found the best position taken up 
and pushed the. first molecule slightly out of it, so that neither occu. 
pied the best position, and so on. Hence the hold between the H and 
the water molecules and between the Cl and the water molecules 
likewise grew weaker in each bundle, until the resulting compound was 
no longer able to resist the force of the collisions with other molecules 
The number of molecules which could be held in a bundle was, there 
fore, limited, and Werner's researches pointed to six as the possible 
maximum. The avidity of gas molecules to bind and condense water 
vapour was demonstrated in two ways: SO, over water formed a 
cloud visible in a beam of light; and oxygen (liberated by electrolysis 
from a voltameter) bubbled through water at not too rapid a rate 
produced vapour clouds which sometimes assumed the shape of 
vortex rings ; this latter experiment was due to Townsend. 

Going back to the explanation Sir Joseph argued that the presence 
of molecules of water might facilitate the charging up of the HUI 
molecule and might produce a greater change than could be operated 
by the individual constituents. When ammonia and hydrochlone 
acid (both charged or ionised compounds of the second class) com- 
bined, the constituents could arrange themselves as to the mutual 
forces and a tendency to dissociation would result. The properties 
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of compounds of the first class like CH, were different, and the 
lecturer suggested that the effective valencies were different in the 
two classes. To understand the phenomena we needed a physical 
analogue of valency. In the atom we assumed some negative 
corpuscles to be fixed, not taking part in chemical reactions, and 
others to be mobile, free to move in the atom ; these latter were the 
valency corpuscles, on whose number the valency figure depended. 
À monovalent atom contained one mobile corpuscle, a divalent two, 
and so on; but only seven such mobile corpuscles were possible. 
When there were eight, the system became fixed as regards the relative 
movements of the corpuscles. Suppose two uncharged atoms, each 
containing one mobile corpuscle, were brought close to one another. 
There would be attraction between the two, at once if the position 
were as in Fig. 3, or after a momentary repulsion if the mobile 
corpuscle had been forced over to the opposite side (Fig. 4)- 
But if the corpuscle were not free, the whole atom would have to 
be turned before attraction could result, and that required a stronger 
force, since the atom had a larger mass than the corpuscle. To 
illustrate these conditions, the lecturer placed some small steel 
magnets at random on cardboard, so that the individual magnets 
could not move. The board was suspended by cords, and when & 
strong electromagnet was excited near the board, the whole board 
turned about its vertical axis until it had attained the position of 
the accidental magnetic resultant. But when each small magnet 
was placed on its pivot on the board, the board was at once attracte 
by the electro-magnet when the field was excited, because each small 
magnet was free to swing round. 

How was the fixing of the mobilecorpuscles done ? From the cor 
puscle of an uncharged atom (class I., containing one free corpuscle) 
would start a tube of force which, no other atoms being near, wou 
curve back to join the positive nucleus of its atom, leaving the tube 
mobile. When another atom was near, the tube would end in that 
atom, whose own tube of force would attach itself to the first atom, 
there being always one tube going out and one coming in. Thus, two 
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monovalent atoms would be held together by two tubes ; there would 
similarly be twice two, or four, tubes for two divalent atoms, and so 
on, twice as many tubes or ''bonds" as there were valencies and free cor- 
puscles in theatom. When the atom was charged (class 1I.), however, 
the corpuscle had already moved over to another atom, and the two 
atoms were then held together by one tube or bond only for each 
corpuscle, and thus the number of tubes was equal to the valency.. 
On this view the strokes or lines (H— Cl), by which chemists indi- 
cated their bonds, had a definite meaning, and one could understand 
the existence of the compound H, (which the lecturer had discovered 


by his positive-ray analysis) being € ^ (analogous to ozone), not 


intelligible to the ordinary view since the uncharged hydrogen ap- 
peared there divalent instead of being monovalent. The famous 
closed ring (or hexagon) structure which Kekulé (Bonn) had years 
ago proposed for benzene C,H,, could also be accepted. Since 
carbon had four valencies, it had been necessary to assume two bonds 
between alternating carbon atoms in order to satisfy all the four 
affinities in this one compound; but the structure then became 
asymmetrical (Fig. 5), whilst benzene was undoubtedly symmetrical. 
Many suggestions had been made to explain the difficulty. If the 
structure were represented by Fig. 6, the difficulty disappeared ; the 
atoms were all assumed to be unchargel, and there was for every 
tube of force going out also a tube of force coming in. SirJ. J. Thom- 
on concluded by saying that he had formerly thought that chemists 
perhaps made too much of their bonds and structural formule ; but 
he did not consider so now. On this view (as on others) many more 
eompounds were possible than known so far; but his hypothesis did 
not say anything as to the stability of the compounds.  Un- 
saturated molecules need not necessarily enter into combination, 
however, because the effects due to other molecules might keep 
them apart. 


HEAT LOSSES IN FURNACES.* 
BY F. A. J. FITZGERALD. 


In a furnace which uses electricity for the generation of heat the 
importance of preventing losses of heat is very much greater than in 
any other, since to generate 1,000 kg. calories requires an expen- 
diture of 1:16 units, and, consequently, the cost per calorie is always 
expensive when electricity is used for heating. In heating any 
material in a furnace a general rule is that the generation of heat 
should be as rapid as possible. In any given furnace the heat losses 
may be expressed as so many watts, and, therefore, the longer it 
takes to heat the furnace charge the greater the losses will be. An 


-example from experiments on a certain process may be given to 


ilustrate this point. The problem was simply to heat a furnace 
charge to a certain temperature, and experiments were made to 
determine the effect of increasing the rate of generation of energy 


and comparing the units required to heat a given charge. Here are 


typical results :— 
Rate of generation of energy. Energy per kg. of product. 


NNI sv chee i tuseestribs cup RUM AR oes 1-7 units. 
EW PA hide hone Gi cay a A E 1-6 units. 


‘Thus, by increasing the rate of generation of energy hy 5-7 per cent., 
the energy consumption was reduced 5-9 per cent. This particular 
example is only a laboratory scale experiment, but it serves to illus- 
trate the point that in the design of an electric furnace one of the 
first things to consider in avoiding heat losses is to make the rate of 
heat generation per unit volume of charge as high as is compatible 
with other considerations, for in this way the saving of heat losses 
may be largely prevented. Another point of great importance in 
furnace design in order to avoid heat losses is to keep the external 
surface of the furnace as small as possible. "This is so very obvious 
that it seems almost an impertinence to mention it, but anyone who 
will take the trouble to study commercial furnaces of various sorts 
will tind that this very point by no means receives the attention it 
‘deserves. In a resistance furnace using 746 kw. the charge was 
heated to a temperature somewhat above 2,000'C. and maintained 
at that temperature for some hours. The furnace as originally 
constructed had an outside surface. of 80 sq. metres, excluding the 
foundation. The design was afterwards changed so that the oufside 
surface was 53 sq. metres. Determinations of the energy consump- 
tion per kilogramme with the two designs of furnace give the following 
results :— 


Surface of furnace. Energy per kg. of product. 


90 sq. e PES, oor scite d vei Ceo dme etr Eo ea ei uen 6:] units. 
jas cUadg p—r— 5-0 units. 
Reduction 34 per cent. ........cceeeeee eee ee Reduction 18 per cent. 


* Abstract of " Paper read before the Eighth International Congress 
of Applied Chemistry in New York. 


Having done all that is possible in the way of perfecting the desigu 
of the furnace so as to avoid unnecessary heat losses, the final step is 
to provide the best heat insulation possible. Heat losses occur in 
various ways, but experience seems to show that the most serious 
losses are through the furnace body. Here the heat escapes in three 
ways: (1) Conduction. (2) convection, (3) radiation. It was thought 
desirable to make experiments as to the relative heat loss which 
occurs with various materials, some commonly used in furnace con- 
struction and some especially made for heat insulating purposes. 
Furnaces were constructed which consisted essentially of hollow 
cubes with external sides of 230 mm., while the hollow spaces were 
cubical with sides of approximately 110 mm.. so that the thickness 
of the walls of the hollow cubes was 60mm. The furnaces were 
supported on knife edges so that all sides were exposed to the air. 
Through small holes in the furnaces wires entered to carry electric 
current to resistors of nichrome wire, and other holes in the furnace 
permitted the insertion of a thermocouple, by means of which the 
interior temperature could be det. rmined. In making an experi- 
ment a current was passed through the resistor and so regulated that 
the temperature was maintained constant. When equilibrium was 
reached the temperature and rate of generation of energy were noted, 
this giving the amount of heat escaping through the furnace wal!s 
at that temperature. The results of several experiments are given 
in the following table :— 


, °C. inside furnace. 


Tem peratures......... 500 | 700 , 8U0 Bentarks: 
Watts; Watts Watts 
' lost. | lost. lost. 
Fire brick 1... 460 | 760 910 | Good quality. 
Fire brick 2... cede 485 | 780 950 | Good quality. 
Fire brick 3... 425 | 105 860 | Cheap brick. 


Fire brick 3 with insulating 180 | 315 , 400 | Special asbestos in- 


jacket 25 mm. thick | sulation. 

Fire brick 4 ................... 430 085 810 
Fire brick 4, painted with ; 455 120 865 

lampblack 
Fire brick 4, painted with , 370 | 600 | 725 

aluminium | 
Silica briek: ovo 565 | 920 1,100 | Extrapolated from 
Magnesia brick ............... 860 a y 800°. At 400°C. loss 
Red building brick .......... | 280 , 460 = 565 was 980 watts. 
Insulating building brick...) 245 | 380 400 
Kieselguhr brick ............. ' 130 | 220 ° 275 


— 


As regards the saving in heat losses with large furnaces, one experi- 
ment may be quoted. The total outside surface of the furnace 
exposed to the air amounted to 20 sq. metres; the furnace was 
heated by means of a resistor. and it was possible to make deter- 
minations of the heat losses at various temperatures. It was found 
that at 1,100°C. the loss amounted to 38 kw. Observation showed 
that there was considerable difference in the temperatures of the 
outside walls. About 4 sq. metres of those parts of the outside of 
the furnace which were hottest were covered with the “ insulating 
building brick `° referred to in the table above and another deter- 
mination of the heat losses made, which showed that these now 
amounted to 32 kw. 
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THE AMALGAMATION SCHEMES OF THE 
LONDON SUPPLY COMPANIES. 


The meetings of the London electricity supply com- 
panies which have taken place during the last few weeks 


-have been more than usually interesting owing to the fact 


that details of a scheme for amalgamating the companies 
have by degrees been set forth, coupled with certain general 
criticisms of the proposal. As we announced some months 
ago, & Bill is being promoted in the present Session of 

Parliament by the County of London Company to enable 
that company and the other companies supplying elec- 

tricity in London to enter into agreements with the London 

County Council to vary the date of purchase, and to enable 

the County Company to sell to the Council any power 

station which they may wish to erect at Barking, in the east 

of London. Apart from this proposal, there is also a 

scheme for amalgamation to which the Countv of London 

Company has lent its name, but about which there has 

been a good deal of mystery until the present week. Last 

Mondav, however, the scheme was fully explained by the 

Chairman, Mr. J. B. BRAITHWAITE, at the meeting of the 

County Company. Mr. BRAITHWAITE, who is also chairman 

of the City of London Company, had previously put the 

main features of the Bill before the shareholders of that 

company. Briefly, the scheme consists in the formation 

of a “holding company," promoted by Messrs. J. H. 

Schroeder & Co., Messrs. Morgan, Grenfell & Co., and 

Messrs. W. Greenwell & Co. 
change shares in the proposed company, on certain terms, 
for the shares of the existing supply companies. Thus the 
holding company would obtain control of the various 
London companies. The subsequent en gineering programme 
would consist of linking up the present systems, thus en- 
suring a unification of supply, and ultimately there would be 
available a supply in bulk to the smaller stations from 
one or more, large stations, which would doubtless be near 
the east end of London. This scheme has been submitted 
to a committee of directors and officials of a number of 
the London companies, and has been criticised and almost 
unanimously opposed on the ground that the estimated 
financial results cannot be justified, 

At the outset, we think evervone will admit that some 
scheme of this kind is highly desirable. The present 
methods of sub-divided production are absurd and out 
of date; the only question that arises is, How can 
this desirable unification be best effected ? Sir ALEXAN- 
DER KENNEDY aptly pointed out at a recent meeting 


This gives powers to ex- 
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of the Westminster Corporation that no very great 
saving can be effected in the running costs of the under- 
On the other hand, the 
In anv scheme of amalgamation 
care should be taken to avoid any increase in capital 
Now, in the proposed scheme the existing share- 
holders are to receive some advantage in the exchange of 
their shares, otherwise they would be disinclined to effect 
This necessarily means some watering of 
the capital, which is alreadv larger than it should be, not 
through any fault of the companies, but simply because 
the capital of pioneering companies is necessarily heavier 
than that of companies which come into the business at 


takings, as these are alreadv low. 
capital costs are high. 


charges. 


such a change. 


a later date and take advantage of the latest advances. 


For this reason, although we feel that the engineering 
features are on correct lines, we are of the opinion that it 
would be far better for the companies to effect an amalga- 
mation of this kind themselves on the lines of the London 
Electricity Supply (Joint Committee) Bill of 1908 rather 
than by means of a holding company which necessarily 
entails heavy costs of promotion and imposes much 


undesirable watered capital. 


It appears that the scheme ot the promoters of the Bill 
now before Parliament has been put forward without 


previous agreement with all the other compames. This 
is certainly to be regretted, as in a matter of this magni- 
tude and of this particular character a united front is a first 
essential. Jn our opinion all the companies should come 
together and combine to promote a Bill which will give them 
the necessary powers. 
to arrange an amalgamation of this kind, on account of 
vested interests, which are to some extent conflicting; but 
we do not think this should prove an insuperable difficulty. 
Having in view the ultimate possibilities of such a scheme. 
and especially the immense saving in the existing waste of 
spare plant. it should not be a difficult. matter to adjust 
individual claims. Above all, let it be remembered that 
if schemes are promoted without the full agreement and 
support of all the companies, such a policy clearly invites 
the London County Council once more to enter the field 
of electricity supply. We can echo Mr, BRAITHWAITE’S hope 
that at least some such scheme may be considered. by all 
the companies. if only as the basis of a practical arrange- 
ment for combining the varied interests involved. 


REVIEWS. 


(Copies of the undermentioned works can be had from Tug Electrician Offices, post 
free, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 
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By R.S. Wittows, M.A., D.Sc. 
15. 6d. net. 


A Text-Book of Physics. ondon 
E. Arnold.) Pp. viii. +471. 
One of the difficulties of writing a general text-book com- 
prising the whole of a great subject like Physics is to compress 
the matter into a book of reasonable size. This requirement 
Is met by some writers by the poliev of omitting some branches 
of the subject altogether. thereby securing adequate treatment, 
for the remainder. This permits of space being allotted to 
Important phenomena of more recent discoverv. On the other 
hand there is the plan of giving a connected account of the 
Whole subject with a view to the average reader ; observing that 


]t is not, of course, a simple matter 


995 


sense of proportion which appeals to the author's own mind.. 
The book under review belongs in the main to the latter: 
class. | | 

The treatment is up to the level generally recognised as 
covered by the term Intermediate Course. The pages are: 
apportioned as follows: 17 to general properties of matter, 
113 to heat, 148 to light, 58 to sound, and 153 to electricity and 
magnetism. Personally we should prefer to see a rather larger: 
share given to the general properties. In omitting to open the: 
book with a svstematic treatment of the subject of mechanics 
we think the author will have the willing acquiescence of most 
readers and teachers. 

The book should prove successful. The treatment will be 
found to be sound and reliable. The use of thick tvpe for 
headings, definitions and leading terms; the choice of apt 
illustrations of physical laws, appealing to the reader's imag- 
ination and kindling his interest : and the clear and (with very 
few exceptions) accurate diagrams—all these are merits which 
will probably lead to the book being found by the student an 
easy one to master. In the matter of punctuation the book 
is, we must regretfully add, not free from fault. 

The order of presentation of electricity and magnetism raises 
an important point. The sub-section of electrostatics is ad- 
mittedly an extremely difficult one to teach a beginner (and 
equally so to write up for his benefit). The phenomena cannot 
be linked up simply with the theory ; and vet their importance 
in practice forbids their relegation to a more advanced stage of 
the student's course. We think the author's choice is worth 
following. The main bulk is reserved to the end, whilst a 
couple of chapters (one on potential) are placed at the forefront 
of this section of the book. The result is a double gain—we 
have the wav cleared for the uninterrupted treatment of current 
electricity, and the risk of disheartening the student at his first 
entry on a new subject is eliminated. 

The remarks that follow are of the nature of discussion rather 
than criticism. We are of the opinion that the method of 
determining the distribution of free magnetism over a magnet 
by the aid of the vibrating needle is utterly indefensible. The 
author includes the method, whilst pointing out its inaccuracy. 
We should like to go further and ban it entirely from the list of 
standard experiments—a very easy matter in view of the 
wealth of good electrical and magnetic experiments now at 
one's disposal. Again, we hold that the importance of the 
moving-coil ealvanometer renders a proof of the formula for 
this instrument necessary for the elementary student. In our 
own experience the proof is one that the average student takes 
in quite readilv ; and we should have liked to see it included in 
this book. 

Then there is the question of the inclusion of subjects such 
as electric waves, cathode ravs, and radioactivity m a book of 
this standard. Our author has chosen to omit them; we are 
inclined to hold that subjects such as these, marking extra- 
ordinary advances in knowledge, and of profound significance 
in theorv, deserve consideration, even if. little more than a 
bare recital of the main facts is «iven. We should like to see 
the writer of a text-book of Physics somehow contrive the 
seemingly impossible, and find space for such matters. D.O., 
The Practical Electrician's Pocket Book for 1914. Edited by 

H. T. CkEwE.. (London: N. Rentell & Co.) Pp dlxxiv.-- 400. Us. net. 

This work. which was once we believe known as the * little red 
pocket book." now shows distinct signs of obesity. We must not, 
however. complain about. this, as its Increase in size Is at least 
partly due to the suggestions we made last vear. We are, for 
instance, glad to see that considerably more space is now 
devoted to electric heating and cooking apparatus while some 
useful information has been added on the subject of electric 
irons. The information given on all subjects is necessarily 
of a tabloid character, and it might therefore be as well for the 
editors to consider the question of giving some idea. sav, by 
means of footnotes, as to how this can be amplified. Even in 
its present form, however, we have no doubt that this book 
will be found exceedingly useful to those practicaliv engaged 
in the many branches of trade in which electricity now plays an. 
important part. 
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Is. net. 

This year, for the first time, “The * Practical Engineer ` 
Electrical Pocket Book” appears without any engineering 
matter that is not purely electrical. To make up forthisa 
section containing mathematical and other tables has now been 
mceluded. Under purely electrical headings, additions have 
been made to the tables of specific resistances and temperature 
coefficients, and a new section has been added on rectifiers and 
electric valves, together with further information on the care 
and detection of faults in dynamos and motors. A list of books 
likely to be of use to readers is a new feature which has been 
added to various sections. This is an example which might be 
more widely followed, as it is often difficult for a student to 
find further information about a subject upon which his 
interest has been stimulated by what is given in a book of this 
class. [n this particular case most of the books recommended 
seem to be of American origin—why, we fail to understand. 
The "Mechanical World" Electrical Pocket Book for 1914 

(Manchester; Emmott & Co.) Pp. 311. 6d. net. 

The issue of this handbook for 1914 contains a great amount 
of useful information to the electrical engineer, and, at the 
same time, it is a pocket book that will go into an ordinary 
pocket. Several new sections have been added, these includ- 
ing the following subjects: Telephones, Electrical Equipment 
of Ships, Lifting Magnets, Dry Batteries, Sparking Distances 
in Air, and Burglar Alarms. Several sections have been re- 
vised and expanded, including those on Motor Starters. Elec- 
trical Measuring Instruments, Electric Bells, Electric Lamps, 
and on Electrical Lighting ; the notes on Accumulators have 
been considerably improved, chiefly by the inclusion of a 
series of of standard curves. The sections on Electricity in 
Coal Mines, and Transmission Conductors and Cables have 
been re-written. Some 30 additional illustrations have been 
introduced. The explanations given are very clear and the 
various tables included are very handy for reference. The 
book includes a diary and memoranda and, at the modest 
price that is asked for it, should appeal to every electrician. 
Spons’ Architects and Builders’ Pocket Price Book, 1914. 

Edited by C. Youne and S. M. Brooks. (London: E. & F. N. Spon.) 
Pp. vil.+308. 5s. net. 

On the technical side the new edition of this well-known 
pocket book will be found as useful as ever, especiallv as con- 
siderable additions have been made under the headings of 
reinforced construction, gas fitter, plumber, electrician. and 
tiler, while all the other prices have been revised. Unfor- 
tunately, it has been found impossible to include the diary 
published with the previous editions. The omission has been 
necessary in order that the book may be kept within a reason- 
able size. As regards the electrical portion of the book, the 
prices seem to be fairly accurate, though, of course, it 1s hard 
to give a definite figure without knowing the exact circum- 
stances of each case. 


L'Année Electrique, Electrothérapique et Radiographique. By 
Dr. F. DE CoURMELLEs. (Paris: Ch. Béranger.) Pp. 340. Fr. 3.50. 
This useful book has now reached its 14th vear, and it may 
evidently be deduced therefrom that it finds a ready accep- 
tance in technical and medical circles. The present edition 
-differs little from its predecessors. As is usual, it is made up of 
a number of chapters dealing respectively with new apparatus 
and data that have come to light. during the vear, with cells 
and accumulators, with electrochemical work, with lighting 
generally, with electric heating and traction, with telegraphy, 
radio-telegraphv and medical electricity. Each aspect is dealt 
with, not only from the practical, but from the theoretical 
point of view. 
The Motor-Cyclists Handbook. By C. 8. Lake. 
(London: Percival Marshall & Co.) Pp. 308. 2s. net. 
The modern motor cycle 1s made by so many different firms, 
each of which makes a different type and changes this type in 
details year by year, that any attempt to describe it in one 
handbook is a difficult task. The author, however, has suc- 
ceeded in giving a very clear account of all the principal types 
of modern motor cycles in such a way that his handbook will be 


Engineer Electrical Pocket Book and Diary, 
(London: The Technical Publishing Co.) Pp. xxxiv. 4- 584. 


3rd edition. 


subject. 


on the law in relation to motor cvcles. 


a valuable help to any motor cyclist, except perhaps the absolute 


expert. The first three chapters deal with the working of the 


various types of engine in an admirable way. The fourth chapter 
describes the constructional details of the engine, and might 
with advantage be enlarged. The chapters on the carburettor 
and ignition could at the same time be curtailed somewhat. 
The chapter devoted to transmission is very good. though 
perhaps even more space might be devoted to this important 
The rest of the book includes chapters on lubrication, 
notes on the overhauling of the engine, selection of a machine, 
cycle cars, accessories, and, lastly, an extremely useful chapter 
As a whole the book i8 
well arranged, and the many diagrams and illustrations make 


the explanations very easy to understand. 


Who's Who in Science, International, 1914. Edited by H. H. 
STEPHENSON. (London; J. & A. Churchill.) Pp. xx.+ 662. 10s. net, 


Once again we have to record an increase in the size of this 
work, doubtless due to the fact that it is becoming more widely 
known and used. In fact, it is now stated to include particulars 
of over 9,000 scientists, about one quarter of whom are of 
British extraction. A feature of the book is a frontispiece 
which gives portraits of eminent scientists recentlv deceased. 
This year it contains those of Lord Avebury, Sir G. H. Darwin. 
A. M. Picard and F. Zirkel. The editor makes a plaintive 
appeal for assistance in compilation, to which we also would 
contribute, seeing that, as users, we find the value of this book 
somewhat discounted by inaccuracies. The user finding one 
item wrong in a book of this kind is naturally suspicious of all 
the others. There are many errors in this edition. We may 
mention, for instance, that Dr. Ferzanti is no longer president 


of the Institution of Electrical Engineers, while Sir Wm. 
Crookes is president of the Rcyal Society, a fact which is not 
stated. Like some other publications of this kind, the book 
suflers by reason of its omissions, while at the same time it is 


doubtful whether some of the names included ought really to 
find a place. 


HORN LIGHTNING ARRESTERS.* 


BY CHARLES C. GARRARD. 


Summary.—The author gives curves showing the jumping voltage of 
horn arresters as dependent on the gap and the diameter of the rod us 
for the horns. He then considers what value should be taken for the 
series resistance used with such arresters to limit the short-circuit le 
to a convenient figure. 


The horn arrester was one of the earliest, of protective de- 
vices introduced, and by reason of its simplicity still enjoys à 
large measure of favour. Its protective action depends upon 
the abnormal voltage causing an arc to strike across the narrow 
gap at the bottom of the horn, which arc is forced upwards by 
electromagnetic action, aided by the upgoing stream of hot atr. 
until it is broken. In this connection it must be pointed out 
that the electromagnetic action is the stronger force. for if the 
horns are placed upside down it is found that the arc is forced 
downwards. The underlying principle is that an electri 
circuit always tends to increase the area it encloses.” It is thw 
necessary that the current should be led to the horns at the 
bottom at A as in Fig. 1. A pair of horns constructed as m 
Fig. 2 when the current is led in at B is of no use, as the at 
would not be interrupted. 


LENGTH oF AIR GAP oN HORN ARRESTERS. 

It is somewhat difficult to fix a reliable rule for the setting of 
horn arresters, as the local conditions vary very greatly. Gene- 
rallv the best adjustment is determined experimentally, the 
horns being set as close together as circumstances will permit. 
The following considerations will enable one, however. to arri* 
at a first approximation. 

In the first place it should be remembered that the voltaze 
necessary to jump across the air gap is not merely propius 
to the length of the air gap. The air in the air gap will brea 
down directly any portion of the same is subjected to a greater 
electric stress than the air will withstand. Thus it !5 quite 


* Copyright. All rights reserved. 
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possible that a portion only of the air gap is subjected to the 
necessary electric stress and breaks down. This has the effect 
of ionising the air in the gap which results in a great lowering 
of the electric resistance of the same and the arc strikes right 
across. The reason that it is possible that a portion only of 
the air gap can first of all break down is that the distribution 
and maximum value, of the electric stress between two elec- 
trodes depend not only on the distance between the electrodes, 
but on the shape of the electrodes. Thus the electric stress is 
always greater in the neighbourhood of any sharp points, and 
is, other things being equal, larger round a thin wire than round 
a thicker one. Assuming now that that portion of the horn 
arrester where the two poles come nearest together consists of 


Fic. 1.—Currect Way or BRiNGIXG CURRENT TO HORNS. 


two parallel wires, having thickness (27) centimetres and dis- 
tance between the nearest points a centimetres, then the fol- 
lowing formula gives the maximum electric stress in the air 
yap, where V is the maximum value of the curve of difference 


wf potential between two horns :* 


g V 
dened e ee :| 
NJ «4r V/a* 4- 4ar—a 


A somewhat similar formula is given by Leblanc, “ Journal " 
IE.E. Vol. LL. 1913, p. 713. Calculations made by both 


formule agree with each other. 


x 


‘Fic. 2.—IxconnEcT WAY OF Brincinc Current To Horns. 


From the formula we can calculate the jumping voltage for 
any pair of horns, knowing the value of 3, which we can take 
as 25,000 volts per centimetre. 

_ The curves in Fig. 3 give the calculated jumping voltage for 
horns made of varying diameter wire. It will be seen that up 
‘to a jumping voltage of 15,000 volts the diameter of the wire 
does not make much difference. In practice it will be found 


‘that the curves can only be used as a first approximation as 


such things as the state of the atmosphere, small unevennesses 
on the surface of the horn, &c.. make a difference. It is always 


‘essential, therefore, as stated before, to find the setting best 


E ee ty ee ae a i aa Ud T jo 
i * See K. Grütter. " Schweizerische Elektrotechnische Zeitschrift," 
Vol. X., July, 1913, p. 325. 


suited to the surrounding conditions experimentally. The 
values of voltage given in the curve in Fig.3 are the maximum 
values of the curve; assuming that the voltage follows a sine 
curve, then the voltage as measured by a voltmeter would be ob- 


tained by multiplying the figures given bv the factor - : =0-707. 
Vv 


SERIES RESISTANCE FOR HORN ARRESTERS. 


Regarded simply from the point of view of relieving the line 
from excess voltages, the best value for the series resistance of 
a horn arrester is zero. If no series resistance be used at all, 
however, a discharge constitutes a dead short circuit on the line, 
and generally this introduces inadmissible operating difficul- 
ties. The series resistance should, therefore, be set as low as 1s 
found under practical conditions to be possible. This value 
need not be the same at different parts of the system. Thus 
at the far end of a transmission line it may be found possible to 

i use a lower series resistance, as the impedance of the line itself 
| will prevent too large a dynamic current following the discharge. 

In practice it will be found that the best results will be ob- 

tained by experiment; that is, by trying different values of 
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Fic. 3. — VARIATION OF JUMPING VOLTAGE OF HORN LIGHTNING 
ARRESTERS, WITH AIR GaP AND THICKNESS OF HORNS. 


series resistance and using the lowest that is possible, having 
regard to safety of operation. As liquid resistances lend them- 
selves most easily to adjustment and moreover possess other 
characteristics fitting them for this work they are generally to 
be recommended. The surface should be covered with a laver 
of oil to prevent evaporation. 

When installing such resistances it is desirable, however, to 
know approximately the value they should be, and the following 
considerations based upon a theory given by Steinmetz are of 
use in this direction. 

If an overhead transmission line of normal voltage E, above 
earth be subjected to an electrical disturbance due, for example, 
to lightning, a transient voltage E and a transient current I are 
set up in the line having the relation to each other E/I — B, 
where R, is known as the " surge impedance " of the line. This 
value is independent of the length of the line and for overhead 
transmissions is generally equal to about 400. Now it is 
evident that if E and I are very large, such as is generally the 
case with a direct lightning stroke, some of the line insulators 
will arc across and discharge the line. The maximum discharge, 
therefore. which the station lightning arrester will have to deal 
with is one just below the value which will break down the line 
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insulators. Let us suppose the line insulators have a factor of 
safety of 5. Then it follows that the maximum transient 
voltave which can come along the line to the arrester will be 
4E, and the maximum transient current will be 4E,/400 am- 
peres —I,. 

Now let us assume that the air gap on the horn arrester is 
set so that it jumps across at 50 per cent. above normal pressure, 
i.e., at 1-5 E, volts=E,. The voltage which causes the horn 
to spark across is the normal voltage E, plus the transient 
voltage at the arrester and this latter, although it may reach 
the value 4E, in the line. is reduced at the place the arrester 
Is situated by the latter discharging. In fact, the transient 
voltage at the arrester is reduced to a value equal to E,— E,, 
providing, of course, the series resistance is sufficiently small 
to allow the transient current to pass without causing a larger 
transient fall of potential across the series resistance than this 
value E,—E,. Now we have seen that the maximum transient 
current that can flow from the line is Ij. If R be the series 
resistance of the arrester then the fall of potential across the 
arrester (we can assume at the time of discharge that the 
resistance of the air gap is zero) is RI,. In order to get the 
required conditions we have to set 
RI,=E,—E,=0-5K,, 
05K, 0-5K, 

I,  4E,/400 

This gives the maximum permissible resistance in series with 
a horn arrester to secure that a higher voltage than 50 per cent. 
above the normal will not pass beyond the arrester into the 
station. j 

The question now arises :—Can 50 ohms be safely used ? In 
the above we have considered the transient current apart from 
the dynamic current from the alternator which follows the 
discharge. ‘This is quite in order. We have now to con- 
sider what effect a short-circuit through 50 ohms has on the 
operation of the station. If we take a 6,600-volt system with 
earthed neutral this will correspond to a short circuit on the one 
phase of 289 kw. which, for even a moderate station, is not 
unduly large, and therefore this value of 50 ohms can generally 
he used as a first approximation. 

It is not unusual, however, to find on 6,600-volt transmission 
lines that the lime insulators have a factor of safety of 10 instead 
of 5. In such a case the maximum transient current to be 
dealt with would be much higher, necessitating a maximum 
series resistance of only 22 obris, corresponding to a short 
circuit on one phase of 660...w. which in a moderate sized 
station might cause trouble. One is, therefore, on the horns 
of a dilemma and we arrive back at the original statement that 
the best value of the series resistance to suit the local conditions 
must be found by experience. For overhead lines. however, 
it should not exceed 50 ohms if adequate protection of the 
machinery is to be obtained. Such a resistance of approxi- 
mately 50 ohms would be given by a cvlindrical column of a 
1:5 per cent. solution of sodium hydroxide (caustic soda) 2 in. 
diameter and 2 ft. long. 


R= 


50 olims. 


CORRESPONDENCE. 


SOME PROBLEMS OF MUNICIPAL FINANCE. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : Your recent article under this head and vour criticisms 
of the financial poliev of those responsible for the management 
of municipally-owned electricity undertakings in this country 
are timely warnings, and the immense interests involved should 
cause serious note to be taken of them. Under present methods 
it is usually impossible to say with reasonable certainty whether 
the balance of the revenue account, assuming it Is a credit 
balance, represents profit or not, and. therefore, it 15 never safe 
to make appropriations in relief of rates, or for any other pur- 
pose outside the undertaking. 

When a municipal loan is raised to purchase industrial plant 
the subsequent “going concern ^ value of that plant, 


plus the value of the statutory sinking fund investments, 
should, taken together at the end of any financial year, roughly 


equal the original amount of the loan. The great financial 


defect of present methods, which is felt in an increasing degree 
by those responsible for the administration of municipal elec- 
tricity undertakings, is the absence of any means of regularly 
testing and ensuring the maintenance of a proper connection 
between the existing “ going concern " values of the various 
classes of plant, as measured by the proportion of the efficient 
life of each class which has still to run, and the supposed value 
of the plant as roughly indicated by the balance of the loan 
still uncovered by the existing value of the sinking fund invest- 
ments at the end of any financial year. This defect has created 
an involved state of affairs out of which problems arise which, 
as matters stand, are quite unsolvable. 

Under a proper system of finance there should, and might. 
be a direct connection between this supposed value of the plant 
and the existing " going concern "' values of the various classes 
of plant, taken on the basis of the estimated efficient life periods 
still to run according to the best current opinions obtainable 
from the responsible engineering officers having knowledge 
not only of the actual condition of their own plant, but of its 
economic relation to any improved plant becoming available 
from time to time as the result of invention and other progres- 
sive change. 

The wav to do this is to recognise, in a practicable form, the- 
fact that the cost—that is the capital outlay on plant—of elec- 
tricity undertakings, in common with other industrial plant. in 
a going concern, inevitably expires and becomes valueless in the 
same ratio that the efficient life of the plant expires. This ne- 
cessitates the keeping of a simple accounting record—which 
does not interfere with the ordinary financial books—called a 
Register of Plant, in which suitable provision is made for record- 
ing under separate heads the cost of each class of plant and the 
necessary annual deductions from the cost, to represent expired 
capital outlay—over the efficient life, as estimated and recorded 
in the Register—and altered where necessary from time to time 
by the engineering officers. This record gives the accountant 
the necessary current data for measuring and ascertaming the 
amount of the depreciation which must be taken each vear out 
of revenue to liquidate the capital outlay on the several classes 
of plant by the end of the eflicient life of each class according to 
the latest available information, and its use would provide à 
connecting link between existing values according to the best 
responsible opinion and the amount shown by the annual 
accounts as the outstanding value of the plant. 

Under this method, all new plant, whether for extensions or 
for renewals, is treated as capital outlav, no part of the cost 
being charged. direct to revenue, but the revenue account 1s 
charged each vear with the cost of all repairs, small renewals 
and continuously recurring maintenance. and is also inexorably 
charged with the measured amount of depreciation, or expired 
capital outlay. 

The amount of this depreciation would often be in excess of 
the sum needed for investment to meet the sinking fund pro- 
vision for the ultimate repayment of the loans, but it 1s never- 
theless the measure of the provision nescesarv from the point 
of view of sound finance in substitution for the sinking fund 
provision. It is, of course, well known that in the early days 
of municipal finance the terms or periods of the sinking funds 
were fixed with little or no regard to the length of efficient life 
of the plant which the loans were used to purchase, but, apart 
from this, as I have frequently demonstrated, the annual m- 
stalment of a sinking fund is, for technical reasons, unsuitable 
as a measure of the annual expired capital outlay (depreciation) 
on industrial plant. ; 

The financial objection to the sinking fund is that there t 
no security whatever that its obligations will be carried out. 
It is apt to create a false sense of financial security. The effici: 
ency ofasinking fund in raising a stated sum of money by a given 
date depends entirely upon the continuance and faithful per- 
formance of the duty of investing a fixed sum each year, an 
this duty is cast upon a necessarily changing management es 
tending over a long period of future vears, during which un- 
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known and unthought of economic changes and developments 
are likely to take place in the industrial world. Another ob- 
jection is that the sinking fund method entails unnecessary 
and long continued risks to the money which must be invested 
in outside securities always subject to fluctuations however 
well selected and supervised, and whenever there is a failure to 
exercise sound and capable judgment the risk of loss is greatly 
increased. | | 

` There is a great and growing body of the best opinion inside, 
as well as outside, municipal undertakings that the present 
System of municipal finance is unfairly handicapped by the 
want of better statutory regulations which shall ensure the 
common use of methods giving some direct connection between 
the existing value of plant according to current knowledge and 
the best opinions available, and the supposed value as indi- 
cated by the balances of outstanding loans which should be 
represented by that value. 

In view of the fact that municipal loans for industrial and 
trading purposes are commonly raised to purchase electrical 
and other industrial plant, the cost of which is continuously 
expiring, it would be much better to substitute for the sinking 
fund method of repayment of loans, a system by which muni- 
cipal loans may, at option, be gradually repaid at par under 
proper conditions by means of annual drawings. If the loans 
are quoted in the market at a discount the municipal authorities 
should have the power to purchase in the market, and so ex- 
tinguish amounts from time to time as money became available 
‘each year as the result of the annual charge to the revenue account 
for expired capital outlay, that is to say, for depreciation. 
Such a system of repayment would not, in the opinion of high 
financial authorities, be detrimental to the attractiveness of 
municipal loans for investment purposes, but would rather 
tend otherwise. because the effect would be to steady the 
market price. ' 

It is still quite a common custom to describe the annual pro- 
vision for depreciation of electrical and other industrial plant 
as a provision for future renewals, as though it has reference to 
the future, but this is a dangerous misconception. The annual 
provi.ion for depreciation has, in itself, nothing to do with the 
future. The money set aside may properly be used to pur- 
ehase new plant, which may be either additional plant or to 
replace worn ont plant, but the provision for depreciation is 
equally necessary whether any new plant. is ultimately to be 
purchased or not. Tt is sometimes a convenient and proper 
course to use the money in this way, but. trrespective of this, 
the necessity to provide the money has arisen out of past 
operations, and relates solely to the past.—1 am. &c., 

London, March 14. P. D. LEAKE. 


HIGH FREQUENCY IN POWER 
TRANSMISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 


THE USE OF 


Sm: I have tried in vain to find something reasonable in 
Herr Maior's advocacy of the use of high frequency in power 
transmission. The expression for altemating-current power 
I$ VI cos 9, and does not involve the frequency. If the load 
is inductive the current in the transmission line may be brought 
to a minimum by putting condensers m parallel with the load, 
but, obviously, this minimum can never be less than W/V, 
Where W represents the power in watts transmitted and V the 
voltage over the load. | | 
I am inclined to think that, in his argument on p. 736 
(Feb. 6th), Herr Maior has forgotten all about the fact that 
transformers usually supply a load. He seems to be consider- 
ing the case of a transformer having no iron losses, negligible 
resistance and a short-circuited secondary. The fact that the 
current in the line supplying such a system might be reduced 
to zero by aid of a condenser is obvious, since the system would 
absorb no energy. | | 
If I have misunderstood Herr Maior's remarks, and his sug- 
gestion rather is that, using high frequency, the employment 
of condensers in correcting the power factor of an inductive 
load would then be commercially feasible, I should like to ask 
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frequency? And what would Herr Maior do about the induc- 


tive drop in the transmission line itself ? - 

With regard to the general question of the occurrence of 
resonance in commercial circuits of ordinary frequency, Herr 
Maior must have overlooked the fact that such occurrence is 
very frequent and may be produced by capacities of the order 
of only a few microfarads. Misconception upon this point is 
not uncommon. A noteworthy instance of such misconception 
occurs in Dr. Erskine-Murray’s " Handbook of Wireless 
Telegraphy." At about p. 24 in every edition Dr. ‘Murray 
writes, referring to rise of voltage due to resonance: “ That 
similar effects are not in any appreciable degree noticeable with 
lower frequencies is probably due to the enormous condensers 
that would be required." He then works out as an example 
the capacity required to give resonance, upon a 50-cycle 
supply, with an inductance " such as that of the field magnets 
of a dynamo." In 1907 Dr. Erskine-Murray's conception of 
the inductance in such a case was one millihenry, or, as he 
rather loosely expresses it, one million centimetres. Upon this 
assumption the capacity required for resonance was 10,000 
microfarads. In 1913 Dr. Erskine-Murray assigns the value 
one hundred millthenries to such a case, and so deduces 100 
microfarads. At this rate another six years must elapse ~ 
before Dr. Murray's conception of the magnitude of the induc- 
tance of the field magnets of a dynamo approaches the actual 
values met with in practice! The value which Dr. Murray 
assigns to the inductance of the field magnets of a dynamo is 
actually much less than the inductance, under ordinary con- 
ditions of a 1£0 ohm telephone receiver ! | 

Since the inductance of a coil with an iron core depends upon 
the permeability of the iron and this is different for each 
different value of flux density, and since when alternating 
current is used eddy currents are produced in the iron core, it is 
difficult to predetermine the value of the capacity necessary to 
approach resonance with such a circuit as that of the field mag- 
nets of adynamo. Under normal commercial conditions, how- 
ever, the field magnets of a dynamo may have an inductance of 
hundreds of henries! I have before me the particulars of a 
30 H.P. four-pole 900 revs. per min. 120-volt continuous-current 
shunt motor. The inductance of the field magnets of this 
machine is of the order of 300 henries. The capacity required 
to produce resonance with an mductance of 300 henries upon a 
50-cyele cireuit is about one thirtieth of a microfarad ! 

Transformers upon no load may lave hundreds of henries 
inductance, The high-voltage side of a particular 15 k.v.a. 
2,200/220-volt. 60-cyele transformer has about 40 henries, 
whilst. that of a 1,500 k.v.a. 63,500/13.200-volt. 25-evele trans- 
former has about 300 henries. z 
Jt is entirely wrong to say that resonance phenomena are 
"not m any appreciable degree noticeable © with ordinary 
commercial frequencies; such effects abound and are very 
troublesome. EE Na 

If Herr Maior would be so good as to explain his high- 
frequency suggestion a little further, and especially make clear 
What is the difference between an ordinary conductor and a 
" Poynting guide," 1 should be greatly interested.—I am, &e., 

London, March 14. F. M. Denon. 


STANDARDISATION IN CHINA. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Ata recent meeting of the Engineering Society of China 
it was decided to appoint a committee to consider and discuss 
the question of the standardisation of system or systems of 
electricity supply in China, with a view to placing recom- 
mendations before the proper Government authorities, officials 
of foreign settlements, holders (present and prospective) of 
concessions for the supply of electricity, and the various engi- 
neering firms concerned. In view of the multiplicity of volt- 
ages, frequencies and systems in use in’ other countries it 
seemed both desirable and possible to choose a single low- 
tension system for domestic supply and one or a relatively 
few systems for generation and transmission. í 

It may possibly be found that a single low-tension svstem 


what sort of motors could be employed to make use of high | may be too ideal in aim, but it is the object of the committee 
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.to reduce. in any case, the alternatives to the absolute mini- 
mum, bearing in mind that the cost of mains should be kept 
. down to the lowest value consistent with efficiency ; which 
means that use must be made of the highest low-tension pres- 
sure consistent with safety in operation. 

If the committee succeeds in obtaining official recognition 
(and there is every prospect that it will) of a single low-tension 
system the following advantages will be secured :— 

l. Buyers of electrical plant will receive tenders on a com- 
parable basis. 

2. The possibility of interconnecting different systems and 
the consequent use of large bulk &upplies, which js almost 
impossible in manv of the larger European cities. 

3. Minimising the variety of electrical stock, such as lamps, 
motors, transformers, meters, and general supplies, kept at the 
— trading centres. 

4. The interchangeability of consumers’ appliances. 

The committee hopes that the publication of this letter in 
the various electrical journals of Europe and America will lead 
to such discussion and support as will assist them in their work. 
Iam, &c., 

Engineering Society of China, R. A. WILLIAMS. 

Shanghai, Feb. 24. Secretary, 
BLECTRICITY STANDARDISATION COMMITTEE. 


THE EARTHING OF ELECTRIC AUTOMOBILES ON 
CHARGE. 


TO THE FDITOR OF THE ELECTRICIAN, 


SIR : In vour issue of March 6 vou refer to the work of the 
Electric Vehicle Committee, and comment unfavourably on 
its statement that no provision is desirable or neccssary for 
earthing on the plug of the flexible cable. In coming to its 
decision on this point the Committee appears to have been in- 
fluenced by the fact that the voltage required for charging 
these batteries is below 150 volts. 

In the majority of cases the power to charge these batteries 
will be taken from.the lighting mains or the traction supply, 
and in order to obtain the highest possible efficiency. reducer 
type motor generator sets will be used in place of the ordinary 
motor generator. With this arrangement of connections it 
is possible to get a voltage to earth on the battery and cable as 
great as the voltage to earth of the supply from which the 
power is taken ; that is to say, if run from the traction mains, 
It is possible by the blowing of a fuse for the voltage to earth 
on the batterv to be as high as 550 volts. 

These vehicles will, in many cases, be charged from pillars 
fixed in publie places, and any accidents occurring, either to 
the public or to the attendants of the vehicle, would have a 
most prejudicial effect on the. development of this most pro- 
mising opening for the use of electricity.—1 am, &c., 

London. March 3. H. W. Bosworru. 
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Power Taken by Electric Car-lighting Bets.—At a meet- 
ing of the American Institute of Electrical Engineers, held at 
Detroit, Prof. B. F. Bailey read a Paper on " The Electrical 
Equipment of the Petrol Automobile." On a road test con- 
ducted by the author it was found that the mileage per gallon 
of petrol of a 1.700 lb. car was reduced only 2 per cent. at the 
most by connecting a lighting generator to the engine. Another 
experiment made bv alternately connecting and disconnecting 
the engine to a fully-loaded lighting generator while the car was 
running at a* definite speed failed to show any appreciable 
change in the speed of the car. During the discussion which 
followed it was stated that the Packard Company had been 
unable to detect anv change in mileage per gallon of petrol 
even after making 200-hour tests on petrol engines with and 
without the lighting equipment attached. Experiments con- 
ducted on the Indianapolis Motor Speedway also failed to 
reveal.anv appreciable increase in fuel consumption due to the 
generator load. 
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THE ANNUAL DINNER OF THE GENERAL ELECTRIC (0, 


The twenty-second annual dinner of the General Electric 
Co., was held on Saturday evening, at the Trocadero Restaurant, 
under the presidency of Mr. Hugo Hirst. The gathering 
numbered about 700, which included representatives of all 
sections of the electrical engineering industry.. Among those 
present were: Mr. L. 8. Amery, M.P., the Hon. Sir John 
McCall, M.D. (Agent-General for Tasmania), Col. R. E. Cromp- 
ton, C.B., R.E., the Hon. J. H. Turner (Agent-General for 
British Columbia), Mr. R. Reid (Agent-General for Ontario), 
the Hon. J. Howard (Agent-General for Nova Scotia), Mr. 
R. A. Chattock, Mr. W. Duddell, F.R.S., Mr. A. J. Walter, 
K.C., the Hon. P. McBride (Agent-General for Victoria), Mr. 
R. Jebb, Mr. W. M. Mordev, the Hon. J. G. Jenkins, Mr. A. 
Rashleigh Phipps, Mr. S. H. Webb, Mr. W. R. Rawlings, Dr. 
G. T. Moody, Dr. Alex. Russell, Mr. B. H. Morgan, Mr. E. 
Calvert, Mr. J. A. Robertson, Sir John Curtis, Dr. A. Railing, 
Mr. M. J. Railing and Mr. EK. G. Byng. 


In proposing the toast of the ** Electrical Industries within the Empire.” 
Mr. H. Higsr said that the two years since the last G.E.C. dinner had ban 
full of good work. With the rest of the world the G.E.C. had shared in thc 
general industrial prosperity which had prevailed during that period, so 
much so, that it had bcen necessary to extend all the company's works. 
'The number of workmen and staff had been added to, and their standard 
of value simultaneously with their standard of living had been raised. A 
considerable sum had been voted for the erection of large club building, 
both for our workpeople and staff. The new Pirelli-General Cable Works 
at Southampton had been started, as wire and cable were the only electrical 
commodities which were not produced by the G.E.C. With the com. 
pletion of these works the company will enter the ranks of the few fim: 
in the world who manufactured everything electrical instead of only 
manufacturing some particular lines; the G.E.C. will enjoy the distinction 
of being the only firm within the British Empire which could pride itelf 
on this achievement. The great manufacturing electrical firms in the 
United States and Germany started in the early days as strong financial 
corporations, but the G.E.C. started as a small private concern, and if it 
could retain for another 20 or 30 years its present position within the 
British Empire he thought it would have made good the handicap under 
which it had begun. The G.E.C. overseas organisations continued to 
grow in Calcutta, Madras, Johannesburg, Cape Town, Durban and 
Sydney, Melbourne and Wellington, to which has been recently added 
Toronto—all replicas of establishment at home. Some 60 to 70 young 
men had been trained and sent out to these branches to preach the gospel 
of the three letters G.E.C. The business of the company is at prexnt 
administered in 11 or 12 scattered buildings in or around Queen Victona- 
street, but a site in Kingsway. suitable for housing under one roof the 
whole of the present organisation, is in process of being built upon. 
When completed it should be one of the largest and finest electrical 
cstablishments in the world. The present building strike is, however. 
delaying the completion of the work. When provision has to be made for 
meeting the requirements of an industry which is still in process of 
evolution, it is not possible to proceed on the lines of established fact. 
One is compelled to resort to speculation as to what the world will be like 
in 20 or 30 years’ time, There might be, to-day, no ideals of Empire if 
there were no such force as electricity. The world does not appreciate 
how electrical people are primarily responsible for the possibility of Empire 
in these democratic days, The Oversea Dominions, like other countm 
in the past would have continued for centuries to remain negligible 
factors in the world, had it not been for the electrictelegraph. F or 
instance, there would have been no 4th of July, 1776, with a meaning 
attached thereto, if there had been an Atlantic cable to have made 
intercommunication possible during critical moments. . 

Easy communication and cheap intercourse will be potent factors 8 
the future, both for Imperial and Electrical development. Present 
means of communication, whether by cable or wireless, must be 3o m 
proved that for, say, 2s. 6d. or 1s., not per word, but per telegram. jt shall 
be possible to communicate with the farthest corners of the world. Nr. 
Conner, when designing the switchboard for the new Kingsway premises 
must keep a number of plugs open for communication with Madras, 
Melbourne or Montreal. "T 

This cheap intercommunication, and ought to be attained witbin He 
next 30 or 40 years, thousands of Britishers will be able to avail them- 
selves of the opportunities which these rich and undeveloped countrie’ 
offer them. Probably by that time Dr. Ferranti'8 prophecy will pene 
fullilment The electricity supply of Great Britain will be provict 
by less than twenty central stations which, through the introduction p 
large and efticient units of production, and with cheap fuel at gi 
disposal, will enable the price of electrical energy to be reduced to id Ys 
unit. No other country stands in so fortunate a position to attain t 
end. With such favoured conditions combined with the efforts Vue 
from that renascence of industry which pervades the country iode 
ought, by that time, to be not only the equal but far ahead of any oh 
nation. We ought to be the greatest. producing ocuntry of the w 


{ world. Canada by then will be able to number 30—40 millions of people, 


THE ELECTRICIAN, MARCH 20, 1914. 


and Australia some 20-30 millions, ther fore a great future lies in store 
for the British electrical industry in the building up of the towns, of the 
ra‘lroads, and all the works of utility and civilisation which the new 
countries will require. u 

The expression “ distant " lands will cease to have a meaning within 
the British Empire. It is not necessary to speculate on the future of 
eviation. With a greeter degree of perfection in what is known alrecc v. 
the day is not far distant, when we shall be able to cross from the Wes! of 
Ireland to say, Labrador, in two or two and a-half days, which meens 
being in Quebec in three and a-half days. If the Baghdad line were 
centinued to Karachi, Bombay might be reached overland in about six 
days. The exigencies of Empire demand that India shall not be farther 
r. W&y from home than, say, China or Japan. From Bombay or Calcutte it 
may be possible to start steamers to Perth, which will cross the Indian 
Ocean in four to four and a-half days; steamers such as the Mauretania 
could do that to-day. This brings Australia within eleven days, and with 
the approaching completion of the line from Perth to Adelaide it should 
be possible to reach Sydney in a fortnight ! 

The only obstacle to the realisation of these possibilities is that of 
finance. With the certainty of cheap daily communication in the toler- 
cbly near future the picture of Empire ceases to be a blurred vision, end 
cssumes definite proportions. The Imperial Parliament at Westminster, 
Ottawa or Melbourne may do its work, and the Dominion representatives 
spcnd the recess at their own homes. Municipal engineers, if there are 
still any left, will not worry whether their annual convention takes place 
in Manchester, Sheffield or Brighton ; they will be given the option of 
Calcutta, London or Montreal. 

The methods of bringing these reforms about cannot be discussed now, 
but one ought to aim at certain business ideals, the virtue of which is 
generally recognised ; one Common Law, one Patent Law, one Trades 
Mark Act, should prevail throughout the King’s dominions. The 
rcstrictions on travelling in certain territories can be removed to the 
benefit of all. An effort should be made to establish uniform coinage, 
uniform weights and measurcs, without detriment to any part of the 
Empire. Proper classification of goods and co-ordination of statistics 
wculd be most helpful. 

Mr. L. 8. Amery, M.P., in reply, remarked upon the Chairman's 
reference to elect units, and particularly ohms, he said that the House of 
Commons, which was often referred to as the Government gasworks, was 
rcally an elect institution if the fact that it had dealt with Qom Paul and 
‘Ome Rule be taken into eccount, Hc congratulated Mr. Hirst upon his 
brcedth of outlook into the future. He felt that there were few men who 
were able to say that they had lived to witness the realisation of most of 
the ideals of their early life. Mr. Hirst was to be congratulated upon the 
practical nature of his optimism, and his (the speaker's) own opinion 
was that Mr. Hirst would himself see the fulfilment of many of the 
prophecies which he had uttered that evening. While the steamship and 
the mechanical engincer had done a great deal to knit more closely 
together the outer confines of the country, electricity was undoubtedly 
destined to make the British homeland and its colonies and dependencies 
bevond the seas a united and powerful empire. 

The toast was also replied to by Sir Jons McCaur, Agent-Generel for 
Tesmania, who performed the duel function of responding and proposing 
č further toast. nemely, that of the “ General Electric Co.” In dealing 
with the letter, he remarked that the continued success of the Company 
wes the outcome of intelligent and continual co-operation between the 
m ^negement and the staff. He had been through a number of the works 
of the Company, and was much im pressed with the manner in which the 
Directors dealt wtih the social welfare of the employés. Experience had 
proved that the encouragement of the workers in sport, in musical 
attainments, in art, and in general social recreation by the emplovers 
wes essential to the successful conduct of a great industrial organisetion. 
“ir John also referred to the various works of the General Electric Co. in 
Cifferent parts of the country, but he was specially interested in the 
Carbon Works at Witton, and in the fact that they produced levge 
quentities of carbons for electrical purposes, but especially for the use of 
sccichlights, He thought that in time of war these works would come to 
be one of the most valuable assets of the mother country. Supplies of 
material of this kind were now regularly obtained from outside sources, 
but when communications with the outer world were cut off, cx un- 
Coubtedly they would be in wattime, it would be a matter ¿f vital im- 
Fertance to the Army and the Navy that there should be no feilure in the 
supply of seerchlight carbons. He was particularly pleased to be present 
that evening if only for the association with a man like Mr. Hirst and hie 
colleagues, who were able to think and act imperially, A debt. of 
gratitude was due to them from the entire country for the manner in 
which they were urging the necessity for the use of British products 
within the Empire, and for the notable achievement of havingestablished 
agencies and branches in various parts of the world, hy means of which 
the colonial and forcign buyer was kept in actual contact with the 
British home producer. 

Mr. M. J. RaiLING, in reply, said that if they wished to live up to thes? 
higher ideals set by the nation in industrial and professional life it would 
rest with the management of concerns like the G.E.C. to keep wellin 
touch with their employés, and especially the young talent which "some 
day might be sent abroad. To achieve this they must do away with the 
watertight compartments and organise, not for specialists only. but 
institute a system which would permit of an all-round knowledge. end 
cducate men to hold higher and responsible administrative positions, 
Fhe staff must come forward, suggest, initiate and create opportunities 
neeful in furthering the interests of the Company. Initiative, however, 
unless based on sound knowledge, whether practical or technical, might 

dangerous; therefore it would be necessary to make use of the 
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excellent opportunities offered by Scientific and Training Institutions, 
the toast of which he proceeded to prop: s*. In the future a closer union 
would be established between the several scientific and training institu- 
tions of the Empire, and it might be possible for students of institutions 
end technicel colleges in this country to spend part of the time of their: 
university training, either in England or in the Dominions, at one or more 
of these colleges, and for the standards at the several colleges to cover the 
same ficld of knowle?ge so that the total time thus taken up would be 
ecknowledgcd throughout the Empire as being the students’ prescribed 
training. If in this way the whole-hearted co-operation of scientific 


societics is obtained, then the country as a whole, would be able to take. 


cn active part m furthering the great developments which Mr. Hirst 
forcsaw. 

Mr. W. DupbELr, F.R.S., president of the Institution, responded to 
this toast, as did also Dr. ALEX. RusskLL, the principal of Faraday 
Hous». The latter commented upon the varied activities of Mr. Hirst, 
who, amongst other things, found time to spend a day or two at Cam- 
bridge in lecturing the Dons. Faraday House had done a great deal to 
supply the General Electric Co. with students, and he felt that they were 
thus able to place a uscful hall-mark upon the training which they had 
received. 

The toast of the ‘ Guests " was proposed in a humorous speech by Mr. 
L. G. Bv sa, and was replied to by Mr. E. MANVILLE and the Hon. J. Q. 
JENKINS, 


LEGAL INTELLIGENCE. 
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Handley v, West, 


Last week Mr. Justice Bailhache heard this action by Mr. Geo. D. 
Handley against Mr. Allen West, of Brighton and London, to recover upon 
a bill of exchange for £426. 17s. 10d. given to plaintiff in November, 1906 ; 
alternatively the claim was put in the form of a claim for money paid by 
plaintiff for defendant at defendant's request. 

Mr. J. B. MarruEws, K.C., explained that the claim arose out of a 
guarantee given by plaintiff, defendant and Mr. W. T. Pressland for a | 
loan made by a Mr. Speak to the National Provincial Electricity Corpora- 
tion. Counsel recited the history of the transaction and said it was to 
assist the defendant (his cousin) that plaintiff interested himself in the . 
formation of the company in 1903. Towards the end of 1905 the com- 
pany wes short of capital and a Mr. Speak lent £1,250 which was guar- 
anteed by plaintiff, defendant and Mr. Pressland. When the time came 
Mr. West wasnotina positien to pay his one-third contribution. Plaintiff 
gave a cheque for the whole £1,250, and on Nov. 30, 1906, a bill of ex- 
change was given to plaintiff by defendant for £426. 175. 10d. 

The defence was that the claim was statute barred, and Mr. Justice 
Bailhache upheld this defence and gave judgment for defendant, with 
costs. The Judge added that he hoped if defendant was able to pay that 
he would do so. 

Mr. SCHILLER (for defendant) said he desired to sav that his client was 
quite ready and he intended to shoulder his fair share of the responsibility. 


French Patent Action. 


The recent appeal in the action in the French Courts, brought bv 
Marconi's Wireless Telegraph Co. against the Société Francaise Radio- 
électrique and the Compagnie Générale Radiotélégraphique, is the sequel 
to the successful Enylish action of 1910 by the Marconi Company against 
the British Radiotelegraph Co. The number and date of the English 
Marconi patent were 7,777 of April 26, 1900, but the French patent 
(No. 305.060) was lodged on Nov. 3, 1900, and was granted on Feb. 1, 
1901. The subject matter of the two patents is practically the same— 
i.e., the application of the Tesla transformer to sending and receiving, 
the tuning of the four circuits, and the use at the sender of a primary 
circuit which is a persistent oscillator, and of a secondary (antenna) 
civeuit: which is a good radiator. Hostilities were opened by the Marconi 
Company by the seizure affected 2t Marseilles ou Oct. 24, 1911, on the 
ship" Sidi Brahim,” of the wireless telegreph epparatus which had been 
installed by the Compagnie Generale Radiotélégraphique, of Paris. 
On Nov. 8, 1911, the Marconi Company elso seized at Havre the wireless 
telegraph apparatus installed by the Société Francaise Radioélectrique, 
of Paris, on the ship’ Apache.” The trial took place at the end of 1912. 
Judgment was delivered on Dec. 24, 1012, and resulted in.a complete 
victory for the Marconi Company. We give e few of.the most interesting 
portions of the judgment—namely. those relative to the anticipationa 
alleged by defendants. In Lodge's English patent No. 11,575 of 1897, 
e receiving arrangement is described in which the coherer is placed in 
the secondary circuit of a transformer. The Court decided that the 
secondery circuit was not tuned, and that the object. of the transformer 
was solely that of leaving the antenna free to ascillate without being dis- 
turbed by the wires attached to the coherer. The priority of Ducretet 
(^ Bulletin " de la Société d Encouragement, pp. 1627 1643, December, 
1898) was rejected by the Court with the remark that * one is led to ask 
how one could think of finding in the Ducretet apparatus—comprising 
e single cireuit with sending antenna dircetly connected to the spark-gap—- 
the same apparatus as that of Marconi, with its two cireuits tuned to one 
arother and influenced by a transformer and condenser.” [It was 
declared subsequently in the Appeal Court that the judge in the first 
instance, insteed of examining the part quoted as a defence by the 
defcrdznt companics, examircd ancther which had nothing to do with 
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the action.!. Defendant companies had also referred to the French 
Marconi patent No. 283,521 of 1898, which lapsed in 1910 on account of 
non-payment of the tax. In this patent Marconi, like Lodge in the patent 
pre viously cited, shows two circuits in the receiver. The Court held that 
this arrangement was not for the purpose of tuning the detector circuit 
to that of the receiving antenna, but the transformer was simply uscd to 
increase the voltage at the terminals of the detector. In the French 
patent No. 284,664 of Jan. 4, 1899, in German patent No. 111,578 
of Oct. 14, 1898, and in the English patent No. 1,862 of Jan. 26, 1899, 
Braun described the application of a Tesla transformer for sending pur- 
poses. This anticipation wes rejected by the judges because they con- 
sidered that the two circuits were not tuned, and that Braun's object 
was to excite forecd oscillations in the entenna. The greatest efforts of 
the defendant companics were cenccntreted upon the question of 'Tesla's 
priority. The patents cited were the French patent No. 271,641. of 
Oct. 25, 1897, and the U.S. patent lodged in 1897 and published in 
March, 1900 (No. 645,576), and in May, 1900 (No. 649,621). In these 
patents one finds actually the four tuned circuits as in the Marconi patent. 
The Court held that the patents of Tesla did not refer to wireless tele- 
graphy, but only to the electrical transmission of energy. It is true that 
in the American patent “there is without doubt vague mention of trans- 
mission of intelligible messages, but that these words, embodied so to say 
in an evidently purposed vagueness, could not be considered as giving 
the invention the character of an invention in wireless telegraphy.” 

The proccedings before the Court of Appeal were commenced on 
Jan. 21, 1914. Appellants supported all the anticipations which they 
had alleged in the lower Court, but they insisted above all on the priority 
of Tesla's U.S. patent No. 649,621, of May, 15, 1900. They maintained 
that this patent had wireless telegraphy cs an object: that it com priscd 
four tuned circuits, and that it was, therefore, an undoubted anticipation 
of the Marconi patent. They demanded that a committce of experts 
should be called to decide thet difficult end delicate question of priority. 
The Marconi Company maintaincd that Tcsla had never had the idea of 
employing his enangements for wireless telegraphy, and the company 
opposed the demand that experts should be appointed, because that 
would allow the appellant companies to gain time, and because, according 
to them, expert opinion had already been obtained in the British action. 
Appellant companies stated that the conditions in France were entirely 
different from those prevailing in England. In particular, the French 
patent of Marconi, being of later date than the English patent, one could 
oppose the latter with ‘Tesla’s U.S. patent No. 649,621, of May 15, 1900, 
which ore was unable to do in England. 

On Feb. 20 the Court. issued è decree, in which it recognised that, 
without doubt, Tesla had wireless telegraphy in mind in his patents, 
and in which the Court ordered. the appointment of a committee of 
experts es demarded by the eppellant companies. In default of the 
parties coming to an arrengement on the question of the choice of one or 
more experts in the three days allowed in the ceerce, the Court would 
appoint as experts M. Peul Janet, M. Villard and M. Lemaire, expert at 
the Court of the Seiue, 


Re Sunderland District Electric Tramways (Ltd. )—On Tuesday 
Mr. Justice Eve sanctioned the reduction of the capital of the com pany 
from £170,485 to £51,500. 


‘PARLIAMENTARY INTELLIGENCE. 


——— oe ———— 


LONDON ELECTRIC RAILWAY BILL. 


This Bill, which was passed by a Select Committee of the House of 
Commons last week, confers powers for the construction of three new 
subwavs with moving stairways at Tottenham Court-road, a subway and 
a moving stairway at Piccadilly-circus, and another subway with a 
moving stairway at Trafalgar-square, &c. 

In a special report on the financial proposals of the Bill, the Com- 
mittee state that 1t is propo: ed to authorise the company to pay interest 
out of the new share capital of £200.000 in excess of the amount allowed 
bv the Standing Order. After hearing evide:ce as to the company's 
inability to raise further capital on advantageous terms, the Committee, 
in the special circumstances of the case, recommend that the limitation 
of 4 per cent. per annum should not be insisted on, and that the aguregate 
amount. paid in excess of the 4 per cent. should, notwithstanding the 
Standing Order, be deemed to be capital. 

The Bill also authorises the company to raise £200,000 by Joan or mort- 
gage which is a larger eum than the one-third allowed by the Standing 
Order, but after hearing the explanations of the promoters the Committee 
were of opinion that in the circumstances the restriction should not be 
insisted upon. 


CELLULOID STORAGE. 


On the motion for the sccond reading of the Londou County Council 
(General Powers) Bill on the 12th inst., the CuairMAN OF Ways AND 
MEANS said the Bill in the ordinary course would pass on to thy Local 
Legislation Committee, but in view of the importance of the subjects 
dealt with—namely, cinematograph films, celluloid) and dengcrous 
businesses—he had consulted the Chairman of that Committee, who 
thought it desirable that these special matters should be referred. to 
another Committee. | l "m 

Sir G. Croypon Marks. who moved the rejection of the Bill, said less 


than 10 months ago a Bill having the same provisions as that with regard 
to celluloid was rejected by 127 votes to 47. The celluloid industry now 
entercd into all the new industries, such as submarine work and aero- 
n&utical work, and to make an attcmpt to check the use of a somewhat 
new substance and pcnalise those who dealt in it was to keep back the 
industry in a serious manner. We had suffercd tco much in the past 
from grandmotherly legislation such as that. In London alone some 
70,000 shops would be placed under severe rcstrictiens if the Bill passed. 
It would not be possible for any p reon to have any celluloid on any floor 
of his establishment if there was any floor above it occupied by any other 
person employed by him. That mcant that all that material would have 
to be handled and displayed in pleccs of ene storcy. A whole army of 
inspectors would be necessary. The rights of landlord and tenant were 
to be interfered with, the owners of property were to be p-nalised, and 
the regulations that were to be made were to set on onc side leases that 
had already been mece and to [ut cenditions which a tenant might 
Tequire an owner to carry out, even though he might be there only for a 
short period. There was not a village in the country, not a shop associated 
with the drapery trade, not a manufactory cssociated with motor cars, 
nor an cngincering cstablishment that did not in some form or other use 
eclluloid. With regard to the dangcrs from fire, the fires had not been 
shown to be exclusively those connected with celluloid. The loss of life 
in most of those fires arose lcss from the celluloid storcd at the placcs 
where the fires occurred than from the improper means of cscape. The 
Bill was a wanton interference with a new industry, and would check the 
development of a material that wes coming more and more into use in 
commercial life. The London County Council was going official mad. 
lt was the permanent officials who controlled its policy, and that was an 
attempt to create anothcr vast bocy of officials, who were to have 
80.000 shopkeepers in London under their thumb. 

Mr. W. Guinness said the cclluloid provisions had been absolutely 
re-cast since last yezr. The Lonccn County Council wes not secking to 
make the law more stringent; on the contrary, it was cndeavouring to 
lessen the oncrous restrictions which ought to weigh under the London 
Building Acts upon those who carried cn the kines of business that were 
under consideration. The Council wanted more clastic powers, which 
would permit of greater frcccom being given to the producer of dangerous 
materials while securing for the public greater protection against fire. 
The provisions of the Bill would not apply to a single retail shop in 
London, except probably Sclfridge’s. 

Mr. Eris Grirrira hoped that the fortunes of the Bill would rot be 
jeopardised by objections to details, Its principle was whether or not 
there should be control over the celluloid business. It was true thot the 
Bill did not follow precisely the recommendations of the Departmental 
Committee, but if it went to a Committee the Home Office would follow 
the usual «o irse and present a re port. i. eer 

Sir G. C. Marks withdrew his motion for the rejection of the Bill, which 
was th n read es cond time. 


NEW BOOES AND NEW EDITIONS. 


Copies of the new books mentioned below can be obtained post free from THE Exec: 
TRICIAN Offices on payment of the prices indicated in parentheses. Where an asterisk 13 
added to the number 22 days will elapse b2fore books are supplied. It is only necessary 
to specify the number when sending remittance. 

207. “ Practical Electrician's Pocket Book, 1914." ls. net (1s. 2d.). 
208. “ Practical Exercises in Heat." By E. S. A. Robson. 2nd cdi- 
tion. 3s. 6d. net. f 
209. “ Motor Account Book and Register of Mileage, &c." By Spicer 
and Pegler. 2s. 9d. net (3s.). T 
210. “ Sound : An Elementary Text Book for Schools and Colleges. 
By J. W. Capstick. 4s. 6d. net. ! 

211.* ** The Operation of Wircless Telegraph Apparatus.” By A. V. 
Cole. 35c. (18. 6d.). 

212.* “ Electrie Arc Phenomena.” 
E. Rasch. £2.10 net (4s. 6d.). "e" 
218. "On the Self-Induetane: of Circular Coils of Rectangular Section. 

By T. R. Lyle. 1s. 2d. " 

219. “ Answers to Problems in Essentials of Electricity for Wiremen 
end the Electrical Trades.” By W. H. Timbie. ls. 2d. ; 

220. ** Fucl—Solid, Liquid and Gaseous.” By J. S. S. Brome. 12s. 6d. 
net. ‘ 

221. * Introduction to the Infinitcsimal Calculus. By C W. Caunt. 
DL 


Translated from the German by 


Jax. 
222. " Photo-Electricity." By A. L. Hughes. 6s. 3d. 
223. " Rubber and Rubber Planting." By R. H. Lock. 5s. 3d. 
224. " Photo-Chemistry." By S. E. Sheppard. 12s. 6d. By A 


225.* “ Electro-plating and = Electro-refining of Metals." 
Philip. Second edition. $4.50 net. (19s. 6d.) pos E 

226. " The Elements of Qualitative Chemical Analysis. By v 
Stieglitz. 12s. net (12s. 4d.) : "WE 

227. " India-Rubber Laboratory Practice." By W. A. Casper. 9% 
net (5s. 3d. . 
223. d Theory of Functions of a Complex Varieble.” By H. Burk- 
hardt. 12s. 6d. nct (12s. 10d.) mE x vs pud 
229. “ Rubber, its Sources, Cultivation and Prepzration. y 
Brown. Se. net (6s. 4d.) Tw 

230. "tEngineering Workshop Exercises.” y 
, 231. READ Uic store of Electricity for Non-technical Readers. | 
Alex. Ogilvie. 6d. net (7d.) 


95. et (2s. 2d.) 
By E. Pull. n "By 
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IMPERIAL OPTIMISM. 


We frequently hear that British electrical manufac- 
turers are enjoving a rcgular increase in trade in all classes 


of electrical machinery and apparatus in the colonies and 


certain foreign countries. At one time it was an accep‘cd 
belief amongst a certain section -of the industry that an 
electrical trade could not be built up within the Empire 
unless a preference were given to British goods by all the 
colonies and dependencies. The state of affairs in the 
political world has not brought this achievement to pass. 
British manufacturers have had to compete with those of 
their foreign rivals who thought fit to establish branches 
of their businesses in the colonies and extend the sphere of 
their activities in foreign lands. There seems to be little 
or no doubt that such competition was desirable, and that 
under its stimulus the British manufacturer has appearcd 
at his best. The Anglo-Saxon temperament is essentially 
one which requires to be constantly " up against it” in 

order that a really satisfactory, permanent and reliable 
result can be attained. At the annual dinner of the General 
Electric Co., which was held in London last week, Mr. 
Hueco Hirst, in proposing the toast of “ Electrical Indus- 
tries within the Empire," made it abundantly clear that the 
British electrical producer has been able to find a market 
beyond the seas, and, what is more, has created a demand 


for British products as against those which are available 


from other sources. Mr. Hirst, in reviewing the work 


.which his company and its multifarious—one might almost 


say universal—interests have carried out in the expansion 


of Imperial trade, displayed a degree of optimism for the 


future of Imperial British electrical enterprise which we 
think is worthy of emulation in every quarter of the in- 
dustry. Disregarding for the moment the peep into: the 
future which he permitted himself to make, and with the 
general scope of which we are in complete agreement, wo 
were much impressed with the immediate prospect of large 
business in the colonies to which Mr. Hirst directed atten- 
tion. If the British electrical manufacturing interests will 
present a united front to the colonial and foreign buyer, 
there can be little or no doubt that he will be encouraged 
to show a practical preference for British goods. Of one 
thing we feel sure, and Mr. Hirst’s remarks encourage us 
in this belief, the colonial and foreign buyer of the present 
day is an entirely different person from his predecessors, who 
were willing to take anything which was sent them. 
It is evident that the extension of colonial business is being 
made upon organised lines which make for a greater feeling 
of confidence as between buyer and seller. This is a healthy 
state of affairs, and is a certain indication that the home 
producer will pay as much attention to the needs of the 
colonial buyer as he will to those of his patrons nearer home. 
It is fitting that men like Mr. Hirst should play the search- 
light of their experience upon the expanses of the imme- 
diate future. Every new movement requires encourage- 
ment. We think that the work which Mr. Hirst and 
his colleagues have done and are. doing may be 
regarded as an earnest of the success of others who have 
the same cause —Imperial expansion—at heart. At the 
present time there are many individuals who are too fond of 
decrving British enterprise in industrial and commercial 
spheres. It is, therefore, refreshing to hear those who are 
entitled to speak out of the volumes of their experience on 
behalf of the British manufacturer in general and the 
British electrical manufacturer in particular, 


Fire Prevention.—The British Fire Prevention Committee 
has now decided to extend its investigations beyond what 
has already been dune by inquiring into the relative effect of 
the various liquids and chemicals (both proprietary and non- 
proprietary) which are being generally used in portable chemi- 
cal fire extinguishers, and also by inquiring into certain ques- 
tions relating to the pressure generated in such extinguishers, 
under varying conditions. . The Extinguisher Research Sub- 
Committee of the British Fire Prevention Committee will thus 
continue its investigations during the next three months, and 
the first testing date in respect to the new series of tests has 
keen announced to take place next week. A further detailed 
report on the subject of extinguishers will be issued in due 


course, 


1004 


__ BUSINESS NOTICES. 


On the 3Uth inst. the Adnil Electric Co. will open a West-end depot 
at 25, Victoria-street, 5.W., under the management of Mr. W. A. 
Davis. At this address the company will keep on show samples of 
4 the wide range of materials manufactured or supplied by them. 
.. Mr. Geo. Ellison has appointed Messrs. Kelsall & Parsons, Cale- 
j donian-chambers, 87, Union-street, Glasgow, as agents for Scotland, 
‘and also Mr. A. B. Gott, Independent-buildings, Fargate, Sheffield, 
pu representative for South Yorkshire, Nottinghamshire and Derby- 
: Shure, 
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BANKRUPTCIES, LIQUIDATIONS, &c. 


First meetings of creditors and contributories of the Stolz Electro- 
phone Co. (1913) (Ltd.) will take place on March 24 at Bankruptcy- 
buildings, London, W.C. | 


~~ 


Ac 
ELECTRICITY SUPPLY. = 


HR A A NU URDU 
EXTENSIONS. 


Bury St. Edmunds.— Acting on the advice of the electrical engineer 
(Mr. N. E. Day), the Council have decided to replace the existing 
storage battery with a new one of the same capacity at a cost of £750. 


Colwyn Bay.—-The question of the erection of the new electricity ` 


station was considered by the Council on Tuesday. 
The Lighting Committee reported that they had considered a scheme 


by the electrical engineer (Mr. A. R. T'udmen) for the erection of a new 


electricity station in connection with the destructor works et Brongnant 
et a cost of £21,000. 


season of 1915. The present works would be used as a distributing station 
The North Wales Power & Traction Co. also offered to quote for a supply 
of electric current in bulk, and they were invited to supply full particulars 
of their proposal. 
mittees it was decided to recommend that the destructor and electric 
lighting schemes be submitted to a consulting engineer and this course 
was adopted by the Council, 

Connah’s Quay.— At a special meeting of the Council last week it 
was resolved to borrow £4,300 for an electric supply scheme. 


= Dartford.—The Council have decided to call in Mr. John F. C. 
Snell to report upon projected extensions of the electricity works 
and also upon the general position of the electricity under aking. 


Fulbam,— The Electricity Committee recommend the Council to 
extend the supply mains in various roads at a cost of £401. 


Halifax.— Application was recently made to the L.G. Board for 
ganction to the borrowing of £7,000 for the purchase of a water-tube 
boiler. with mechanical stokers, and a 1,000 kw. 50-cycle rotary 
converter and switchgear. 

]t has been decided that the outstanding amounis on capital account— 
wiza £3.042 for two 200 kw. Parsons turbos and. £4.170 in respect of the 
Hipperholme and Hebden Bridge sub-stations, conversion to. chree- phase 
An-cvele n.o. &upplv, and £2,613 for 300 Kw. Pollit engine and three. phase 
25.eyele. alternator— are to be written off ont of renewals and revenue 
account as and when such account will allow. 

St. Pancras (London).— The Council are recommended to take up 
a loan of £9.248 from the L.C.C. for electricity supply. 

The Electricity Committee. propoze to creci nine. -watt lamps for 
experimental purposes. 


GENERAL. 


Aberdeen.—On the recommendation of the Electricity Committee 
the Council have nereased the salary of the city electrical engineer 
(Mr. J. Alex. Bell) from £709 to £750 per annum. 


Aylesbury.—The Council have dcclined an offer of thc County of 
Dorset Electric Supply Co. to lease their projected electricity works. 
.  Bishop's Stortford. —4t the recent meeting of the bishop's 5‘ort- 
ford. Harlow & Epping Gas & Electricity Co.. the chatrman (Mr. 
E. L. Burton) referred to the question of electricity and said that 
tenders were under consideration, It was hoped that before the 
winter season of 1914-15 they would be in a position to supply elec- 
‘tricity in their compusory area. 

. Ellon.— Progress is being made with the scheme for the erection 
vf electricity works in this town. Already sutticient guarantees 
have been received to ensure the financial success of the proposed 


If the scheme was not adopted extensions of the . 


present works would be required. (at à cost of about. £10,000) for the | method of assessment given there is based upon some long negotia 


At a joint meeting of the Lighting and Sanitary Com. ` 


: THE ELECTRICIAN, MARCH 20, 1914. 


undertaking. The works will be erected by Messrs. T., C. Smith & 
Co., of Aberdeen. 


Galashiels.—The Council have conditionally agreed to withdraw 
their opposition to the application for a provisional order by the 
Galashiels & District Electric Supply Co. 

The conditions are: (1) Tha’ the proposed maximum charge for energy 
per quarter, for any amount up to 20 units, 13s. 4d., and for each unit 
over 20 units 6d., be modified to 10s. and 4d. respectively, and that these 
modified charges be for transformed current (if so desired by the con. 
sumer); (2) that a maximum rate be given for the supply of electricity 
for street lighting and for public buildings, which, failing any other special 
arrangement, should not exceed 50 per cent. of the ordinary lighting rate; 
that the Council have the option of purchasing so much of the under. 
taking as is within the burgh at shorter periods than 42 years, 


Hammersmith (London).—The Council are reccommended to carry 
£3,380, part of the estimated surplus of the electricity undertaking 
for the current year, to credit of borough rate. 


Heckmondwike.—4On Monday it was unanimously decided by the 
Urban Council to increase the price of electricity for lighting to 5d. 
per unit, and to advance the price of current for power by 50 per 
cent., the sliding scale to remain in force, but with a discount of 20 
percent, for payment within specitied dates, The new scale will come 
into operation on May 1. 


 Hove.—Until the Corporation decide upon the question of the 
future working of the electricity undertaking of the Hove Electric 
Lighting Co. it has been arranged that the existing staff shall con. 
tinue to carry on the business on behalf of the Corporation as on and 
from the 25th inst., when the concern will be legally transferred to 
the municipality. | 

It was reported to the Council last week by the Finance Committee 
that the transfer duty on the purchase price of the undertaking of the 
Hove Electric Lighting Co. wes £1,750. 

Income Tax Assessment.—With regard to the note on income tax 
assessment at St. Pancras, which appeared on p. 874 of our issue of 
Feb. 27, Mr. Seabrook has called our attention to the fact that the 


tions between Mr. Jennings (secretary of the St. Marylebone electric 
supply) and the Inland Revenue authorities three years ago. Mr. 
Jennings’ memorandum on this has been circulated’ widely, and a 
large number of municipal electrical undertakings have taken advan 
tage of the decision. 


Inverurie.- Negotiations are proceeding between the Council aud 
the directors of the Great North of Scotland Railway Co. as to an 
clectricity supply scheme for the burgh. 

Ata recent interview between the Provost and officials of the company 
it was stated that the Corporation were not in a position to make any 
definite proposals to the company, but the latter would prefer that the 
Council would take current in bulk from them and they also wanted an 
idea as to what amount of current would be required. A committee has 
been appointed to report as to the quaatity of current required for street 
lighting, &c. ; 

Ipswich.—In our issue of the 27th ult. we announced that the 
Electrie Light Committee recommended that the borough electrical 
engineer (Mr. F. Ayton) should be granted a bonus of £100 for the 
year ending March 31 and a further £100 for the year ending Ma rch 
31, 1915. By a unanimous vote the Council altered the recommen: 
dation of the Committee to a permanent increase of salary from £(no 
to £700 per annum iastead of a bonus, the inerease to he retrospec 
tive to April 1, 1913. 


Leeds.---The Special Committe of the City Council appointed to 
deal with the recent strike of the municipal workmen have issuec 
a lengthy report of 139 pages (65 pages of report and 74 of appen- 
dices), which was submitted to the Council on Wednesday. 

The report vives a history of the cause of the strike, its devclopm ut 
and ite collapse. ‘Ths committee recommend that a General Purpose? 
Committee of seven be formed; That the Council delegate to such com- 
mittce full power to deal with all matters arising out of or in connection 
with: (a) The eppointment, control, and dismissal of all workmen ; 
(b) weger. hours. end conditions of labour of all workmen ; (c) the distri- 
bution and supply of labour to the various departments; and (d) the 
reorganisation of the cleansing end highways departments, That Mr. 
J, B. Hamilton be eppointed executive officer of the General Purposes 
Committee at a selary of £200 per annum, to ect under the instructions 
of the committee in the above duties and in such other dutics es MAY 
from time to time be delegated to the committee ; that only applicant: 
who ere found suitable end are certified as fit, efter being medically ex 
emincd, shall be permenently engaged; and that no one in an officia 
position shall be a member of à Union existing amongst those over whom 
the official is placed. 

The report states that the power station in Whitchall-road was mam- 
tained in è state of efficiency throughout the strike. As a matter of B 
JU percent. more electricity was sold during the strike than under bos 
conditicns, Owing tu the strong picketing of the works, the loyal me 
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and the volunteers were boarded and lodged on the premises. The lamp- 
lighters and arc lamp trimmers, with very few exceptions, went on strike. 
During the progress of the strike hundreds of lamps were: wilfully 
damaged, and, in addition, there was an enormous waste of gas, due to 
the lamps being maliciously turned on without being lit. The electric 
lighting of the streets of the city was well maintained throughout. the 
strike. This was due to the responsible official and a few loyal men, 
cssisted by volunteers who, after the training and experience of a day 
or two, became quite expert in the work of cleaning and adjusting the 
arc lamps, [tis clear that a saving of £6.000 would be effected annually 
m connection with the lighting of the gas Jamps if an automatic system 
of turning the lam ps on and off were adopted. The total cost of equip- 
ping the city with such a mechanical system would be approximately 
£19,000. With regard to the lighting of the are lamps, these could be 
fitted with automatic controllers at an expenditure of £500, and this 
would bring about an annual saving of £500 on current used. 

It is also pointed out that the gasworks, cleansing and other depart- 
ments have heen over-staffed, and recommendations are made for 
reducing the staff, &c. 

The report led to considerable discussion and ultimately the further 
consideration of it was adjourned until the 27th inst. 


Llanfairfechan.—'The Council. who are considering proposals for 


the erection of electricity works, are recommended to appoint Mr. 
Walton as consulting engineer. 


Stockport.—A discussion took place at the last meeting of the 
Council as to the question of electricity supply in the newly-added 
area of Heaton Norris. 

It was stated that several houses were being built and they could not 
get a supply of electricity. The Manchester Corporation would not 
extend their mains until they made an arrangement with Stockport 
Corporation. The district had an agreement with Manchester, and the 
district had no right to suffer in regard to electricity supply owing to the 
recent amalgamation. i 

Ald. Ball, chairman of the Electricity Committee, said the supply of 
electricity in Heaton Norris had received considerable attention, and the 
Committee were prepared to treat with Manchester on business terms for 
the supply of current to new consumers. 


Swindon.— The estimated revenue of the electricity department 
for the ensuing year is £12,290, against £12.323. 


Swinton and Pendlebury.—The Council have been informed by the 
Lancashire Electric Power Co. that. owing to the increase in the price 
of coal in the contracts just completed, the price for clectrical energy 
will be increased by 0*048d. per unit above the basis price in the 
agreement between the partics. 


Tenby:—The Corporation, who are opposing the application of 
Mr. J. H. Edwards for a provisional electric lighting order, have 
decided to appuint a consulting engineer to report on a municipal 
electric lighting scheme. 


Truro.—The Council have decided upon an electricity supply 
scheme, and Dr. J. A. Purves has been appointed consulting engineer. 
- The Electric. Light Committee have resolved to employ overhead 
mains on steel poles. The mains in Boscawen-street, Lemon-street. and 
Falmouth-road are to be erected on both sides of the streets, and the 
Newham site has been selected for the station. 


Waterford.—A local inquiry was held last week by the Board of 
"Irade into the application of the Corporation for a provisiona] 
electric lighting order. 


LIGHTING NOTES. 


Castlecomer (Ireland).—A L.G. Board inquiry was recently held 
into the proposal of the Rural Council to light the town of Castle- 
comer. and for that purpose to be granted urban powers under the 
Public Health Acts. 


Clogheen (co. Tipperary).—The Rural Council have agrced with 
Mr. M. Brown. a local merchant, who is putting down electric gene- 
rating plant, for the public lighting at 30s. per lamp per annum. 
Other towns and villages in this part of the country. including 
Fethard and Callan, are already lighted by electricity. 


Gravesend.—The question of adopting electric lighting for Cross 
lane West, at a cost of £180. is under consideration, 


Kensington (London).—The Works Committee recommend. the 
Council to make an experiment in street lighting by half-watt lamps. 
two of which are to be fixed on a standard at the junction of Ken- 
sington High-street with Earl's Court-road. 


Village Lighting.—The scheme for the electric lighting of Bowburn 
Cassop. Quarrington Hill and Tursdale villages and the main road 
from Bowburn to Coxhoe. Durham, is making progress. 

Cassop Parish Council recently decided to sign à precept to the over- 
seers for £350 to meet the expenses of fitting up the lamps, poles, &c. 
and it was also agreed that a deputation should wait upon Mr. Kirby, 


agent to Messrs, Bell Bros., owners of Bowburn colliery, with regard to : 


expenditure required 
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the supply of power, &c., and also to discuss having Heugh Hall lit up 
from Kowbutn. There is a probability of electric plant being put down 
at Tursdale colliery, and, if so, electricity supply will be available for the 
latter village. Particulars are also to be obtained from Mr. S. Tate, 
agent to East Hetton colliery, with regard to the supply of electric current 
to East Hetton, Kelloe, Cassop aud Quarrington Hill villages, 


The Fife Coal Co.. proprietors of the Donibristle colliery, have 
arranged for the electric lighting of the village. 


Workhouse Lighting.---Clutton Guardians have decided to obtain 
a report as to the cost of the clectric lighting of the workhouse. 


POWER AND HEATING NOTES. 


Electric Organ Blowing.—Electric power has recently been sub- 
stituted for the hydraulic pressure system for the organ of Rochester 
Cathedral. 


Electricity in Mining.—In the directors’ report of the Mysore Gold 
Miming Co, (Ltd.) for 1913 it is stated that an arrangement has been 
entered into with the Mysore Government for a supply of further 
electrical power from the Cauvery Falla works, and as soon as that 
would be available the electritication of compressing and other plant 
would be taken in hand. 


Marylebone (London).— At their meeting on the 6th inst. the Public 
Health Committee accepted the tender of the electricity department 
for converting the heating arrangements at Barrett-street conveni- 
ence from gas to electricity at a cost of £8. 17s. 6d. The Medical 
Officer of Health had reported that the installations already made 
had given satisfaction and that the cost of electric heating was slightly 
less than that of gas. 


Textile Mill Driving.—Rochdale Gas and Electricity Committee 
have approved arrangements for supplying electrical energy to the 
Tyre Yarns (Ltd.) and the Fabric Weavers’ (Ltd.) to the extent of 
1.800 H.P.. for driving and lighting new mills which are being erected 
between Sudden and Castleton. The directors want 900 n.p, by 
Jan. I next. and the remainder by June, 1915. 


TRACTION NOTES. 
TRAMWAYS AND LIGHT RAILWAYS. 


Manchester-Bolton Tramway.—The Tramways Committee of 
Salford Corporation are to confer with the Urban Councils of Swinton 
and Pendlebury, Farnworth and Kersley and Barton-on-Irwell on 
the proposal to connect up Manchester and Bolton by tram by linking 
up the tramway systems of Manchester Corporation and the South 
Lancashire Tramways Co. At present only a short stretch of trolley 
omnibus route beyond Pendlebury separates the two systems. - 


Southampton.—-The Tramways Committee propose to contribute 
a sum equal to a 2d. rate to the borough fund for the year commencing 
April 1 next. RM 


Stirling—On Monday the Council considered the report and 
recommendations of the Tramways Committee on the recent offer 
of Mr. Geo. Balfour to purchase the municipal electricity works and 
to acquire and electrify the local tramways. 

The Committee recommended that the Council (1) should make full 
inquiry as to à system of electric tramways from Bridge of Allan to 
Bannockburn, to be undertaken by the Council, upon arrangements being 
made with the Stirling County, Bridge of Allan Town Council and the 
Stirling & Bridge of Allan Tramways Co.: and (2) that Mr. Balfour's 
proposals to purchase the electric undertaking and run tramways should 
not be aitepted meantime, pending negotiations with the authorities 
mentioned. 

After discussion the recommendations were adopted, and the Tram 
wavs Committee will conduct the negotiations and report. ; 


Swindon.— The estimates for the ensuing year put the income from 
the tramways at £8.938, against an expenditure (including depre. 
ciation) of £10,551. A reduction of £374 in power expenses is due to 
the reduction in price of current from 16d. to 1.25d. per unit. 


Trailer Cars.- The Board of Trade have authorised the use of 
trailer cars on the Aberdeen suburban tramways, provided suitable 
arrangements are made for turning at Woodside and Mannofield 
termini. 


Tramway Goods Tralffle.—TLiverpool Tramwaya Committee have 
instructed their general manager (Mr. C, W. Malins) to open negoti- 
ations with the tramway companies and the other tramway authorities 
operating in South Lancashire with the object of inaugurating a 
through service of one or two motors and trailers for the conveyance 
of goods, and to prepare a report as to the probable capital 
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TELEGRAPH AND TELEPHONE NOTES. 


Radiotelegraph Notes.— An Ordinance, regulating rqdiotelegraphy 
under conditions similar to those of most other British colonies and 
protectorates, has been issued by the Commissioner of Wei-hai-wei, 
China. exi 4 dos 0t 

The New Zealand Postmaster-General (Mr. R. H. Rhodes) stated 
recently that he was unable to grant concessions to amateurs which 
would allow of private wireless installations being erected. He had 
no doubt amateur stations did exist, in spite of the regulations. 


The “ Central News " reports that the German Supreme Court- 
Martial of the Dockyard Division, sitting at Kiel, on March 8th, 
sentenced two wireless telegraphists to five years' and one month's 


Amprisonment respectively for the betrayal of military secrets and 
bribery. 


nnn TII 
= EMPIRE NOTES. = 
DA A TR 


Australasia.—A report on the condition of city affairs was recently 
presented to Sydney Council by the Lord Mayor (Ald. R.W. Richards). 

Ald. Richards says the council recently had before it statements alleg- 
ing that chaos reigns supreme within the electric light de partment, that 
there was no direct control, that cach department was a law unto itself, 
and that generally there is a condition of affairs that calls for prompt 
action and immediate remedy. He recognised that those conditions 
obtained to a greater or lesser extent. He made known his views to the 
officers and they responded, and their reports indicated that they were 
alive to the necessity for reorganisation and amendment. 

He advises the reconstitution of the city electrical engineer's depart- 
ment, with the object of placing it on a basis similar to those in cities in 
the United Kingdom and America, where such concerns under municipal 
control are separate and distinct. from other municipal departments. 
‘Two divisions of the staff are requisite, and may be placed under the 
heads of * Technical" and © Business ” respectively. 

The new power house at North Bulli coll'ery (Wollongong, N.S.W.) is 
now in operation, The new plant consists of one Belliss- British Thomson 
Houston 500 k.v.a.. 2.200 volt., three-phase alternator; one Belliss- 
General Electric 200 kw. direct-current 250 volt set; also one 200 kw. 
motor generatoz, which can be operated to convert either from alternat- 
ing-current to direct.current or vice versa. The power house will have a 
capacity of nearly 1,500 H.P., besides a gas engine set to be kept as a 
stand-by. There is now being installed at the mine a 200 H.P. endless 
rope haulage at the new tunnel, and the old tunnel haulage is being con- 
verted to electric power (also 200 H.P.) A spare fan motor and sub- 
station plant ave also being put in. Arrangements are being made for 
additional hanlage underground. and for cleetric drive st coke ovens. 
An Falison storage battery locomotive has been running. for several 
months on coke ovens, and is giving satisfaction, Theel-ctricabenyineer 
is Mr. George Graham. 

The Fire Underwriters’ Association of Vieiovia has recently made an 
‘alteration in clause 49 (¢) of their general rales for elecsirie wiring, the two 
words “under plaster " being deleted, so that the clause now reads : 
“ (e) In damp places, and in basements and cellars, they must be water- 
tight." 

British East Africa.—The report. by the Chief of the Customs 
Department of the East Africa Protectorate for the year ended 
March last states that the total value of the imports was £1,808,343, 
and 40 per cent. of the imports came from the United Kingdom (com- 
pared with 374 per cent. five years ago). 

Imports of electrical apparatus, valued at £3,489 (increase of £1,550 or 
about 80 per cent. over the previous year), were mostly from the United 
Kingdom. Imports of iron and steel manufactures (£28,100) and wires 
(£3,252) nearly doubled in. value, the combined figure. being £16,613 in 
1912. "The United Kingdom liad 64 per cent. of the trade in iron and 
steel manufactures, but wire wa: supplied chiefly by Austria-Hungary 
and Germany, Machinery imports amounted to. £80,506 (230,122. in- 
crease), The prospects for the im ports of machinery for the current year 
appear comparatively good. In brass and copper wires Germany secured 
first place with £10,934, while the United Kingdom was second. with 
£9.925. 

Canada.—In the report of the Calgary Power Co. for 1913 it is 
stated that during the year the fourth unit at Horseshoe Falls plant 
was installed, completing the equipment of that station. A new 
plant was installed at the Kananaskis Falls, about 2 miles above 
the Horseshoe Falls. and the first 6.000 H.P. unit was put into service 
on Dec. 27, and the other 6,000 n.p. unit was to be ready by the 
. middle of February, thus completing all construction work in hand. 
Duplicate transmission lines to Calgary were in successful operation. 

and a third line to Exshaw was erected during the year to avoid any 
. possible transmission trouble. During the year a new contract was 
. entered into with the City of Calgary. 

The British Columbia Municipal Bill. which was recently intro- 


zi 


DULL 


duced by the Attorney-General. provides for the establishment of a - 
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Municipalities Branch in the Department of the Attorney-General, 
under the control of the Inspector of Municipalities. i 
The new department will supervise all loans and debentures issued by 
city and district municipalities, and will compile and tabulate informa- 
tion of all municipalities in the province. No municipality mav in future 
issue any debenture stock or Treasury certificates under the authority of 
a by-law until they have been approved of bv the inspector of municipali- 
ties. The Act provides for the com pulsory audit of all municipal accounts 
and for the publication of à financial statement every year. The Act 
also provides that municipalities shall not purchase or operate public 
utilities, including electrie light, tramways and telephone systems, to 
com pete with vested interests, except on approval of the Lieut.-Governor 


in Council. 
FOREIGN NOTES. 


Argentina.— Tre Rosario Electricity Co. has «n'e:ed into a con. 
tract with the New Fisherton Land Co. for the supply of el-ctric 
light to the township. Sd | 

Metan (Salta) Municipality propose to establish electricity works fot 
San José and Villa Estacion Metán. 

Senor Martinez Bavro has applied to the Mar del Plata Municipality 
for permission to erect electricity works, This city has already one 
electricity generating station. 

Buenos Ayres Municipality has given general approval to the plans and 
descriptive memoranda presented by the Compania Italo- Argentina d^ 
Electricidad relating to their projeeted works for the supply of electrical 
energy for private and public consumption, The company is require! 
to instal and put into operation generating plant of 15,000 kw. within 
cight months after the approval of the detailed plans. 

The " Review of the River Plate " publishes the following statistics 
relating to the tramways and electricity supply in Buenos Ayres in 1913: 
The tramways of the Anglo-Argentine Co., Lacroze de Buenos Ayres (o., 
Electricos del Sud and Buenos Ayres Port. & City Co., carried 409,782,383 
passengers (compared with 381,814, 589 and 355,531,642 in 1912 and 1911 
respectively), and the aggregate receipts of the four companics were 
$40,286,240 (against $37,771,163 and $35,155,090), of which $32,986,531 
(against $30,817,880 and $29,211,749) were received by the Anglo- 
Argentine Co. The output of the Cia Alemana Transatlantica de Elec- 
tricidad in 1913 was 71,262,918 units for light, 27,280,802 for power and 
6,0502,414 for traction. 

Passengers carried on the Rosario tramways in 1913 were 27,181,607, 
end the recipts were $2,718,156. : 

The clectricity works in Paso de Los Libres, Corrientes, will soon be 
inaugurated. 

The Government. of Santiago del Estero Province has approved th: 
contract for the erection of electricity works at Frias. 

The construction of the electric tramways in Parana is just being co.n- 
menced and is ex pected to be finished about the middle of 1916, 

At the electricity works at Canada de Gomez the original plant of 
100 n.r. has been found inadequate and anew plant of 200 j.p. is being 
instalk d. 

An electric light company is being formed in Trelew, Chubut. The 
greater poction of the capital of $109,007 has ben subscribed. Mr. 
Ramon Bercoldi is the promoter. 

The Santa Fe electric tramways are now open to the public. 

Work on the construction of the electric tramways in the city of 
Parana has been commenced. | 

Floods in the province of Tucuman have almost completely destroyed 
the works of the Tucuman Hydro-electrie Co. The works have keen 
damaged to the extent of about $1,000,000, 

The United River Plate Telephone Cos automatic telephone exchange 
in Cordoba is to be inaugurated to-morrow (March 21). ‘The company 
has ordered a similar exchange for Rosario, 

In regard to the Lacroze (Buenos Avres) underground railway project. 
for which Messrs. J. G. White & Co, are the contractors, it is stated that 
the incline for the low level will commence between Federico Lacroze 
and La Paternal stations, carrying à double track under Calles ‘Triun- 
virato and Corrientes to Av. Rosales, with an extension to Retiro station. 
and also with a connection with the Port lines at Rosales, A shert 
branch line is to be constructed to Plaza Lavalle, where a passenger 
station will be placed for the convenience of Buenos Ayres Central Reil- 
way passengers, including those using the combination service over the 
standard gauge lines as far as Paraguay. The total length of tunnel will 
be about 6! miles. 

Costa Riea. —Under a contract with the Governor of the Province 
of Limon Messrs, R. M. Fernandez and T. Mangel (of Limon) have 
undertaken the construction of a tramway in the town, The motive 
power is to be either petrol, compressed air, or electricity. 


Hawaii.- A consular report for the year ended June last states that 
imports to Hawaii in 1912-13 included electrical apparatus valued at 
£110,200 (compared with £43,970 in previous year, machinery, &* 
£251.020 (£178,680), and iron and steel manufactures £1,055,11 
(£760,040). si 

Total imports were valued at £7,707,800 (increase £1,514,000). n 
increase in im ports from the U.S.A. was £1,248,590. Of the total n 
82 per cent. js supplied by the U.S.A. ‘The new wharf (1,400 ae 
length) at Hilo Harbour will have four railway tracks and electric Hone: 
The demands upon the electricity supply and gas companies at Ho 
lulu are increasing. the 

Russia.—1L M. Consul at Vladivostock states in a report on * 
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trade of that district in 1912 that Vladivostok municipality, having 
discussed the question of electric tramways intermittently ever since 
the beginning of the Russo-Japanese war, finally gave a 10 years’ 
concession to a local company, retaining the right to redeem it after 
five years for 150,000 roubles (about £35,800). 

The concessionaircs have now applied for rights to extend the system. 
The municipality are debating whether it is advisable to grant these 
rights or to exercise their power of redemption end themselves construct 
extensions. If the latter course be adopted, the municipality will require 
& loan of about £950,000 for tramway and other public works. 

The Russian Budget for 1914 includes items of 13,038,000 roubles 
(£1.311,949) for construction and repair of telegraphs and telephone lines, 
8,697,779 roubles (£924,139) for ‘“ hydro-technical constructions " and 
organisation of parts ; 5,566,670 roubles (£591,459) for engineering plant, 
for Ministry of War; 250,000 roubles (£26,560) for extension of central 
technical laboratory and 8,010,000 roubles (£806,006) for manufacture 
of torpedoes, wireless telegraph apparatus, &c. 

An interdepartmental commission is to be appointed by the Ministry 
of Ways and Communications for the study (with the help of represen- 
tatives of the Moscow Regency) of the question of an underground or 
other electric metropolitan railway in Moscow. A number of applica- 
tions for the concession (chiefly foreign) have been received. 

+ The British Vice-Consal at Warsaw (Poland) states that it is proposed 
to enlarge the electric power station at Zgierz. 

Tne Lodz Fabrik Eisenbahn have commenced the construction of the 
clectric tramway from Ozarkoff to Zgierz, via Lenezysa. 


Turkey.—A consular report on the Smyrna district says tele-. 


phones have been put up between the police stations of Smyrna and 
the surrounding suburbs, and a few private firms have put in tele- 
phones between their head and other offices. 

The suburb of Boudjah has had public lighting by electricity arranged 
in the village through a British firm, and the municipalities of Odemish, 
-Baindir and Kirkagatch have had telephones put up in their towns by the 
same firm. The Smyrna-Gueuztépé (Belgian) Tramway Co. is short!y to 
electrify its lines, and light the routes electrically. 

Uruguay.— The ' Review of the River Plate " says the Uruguayan 
Government recently expropriated the plant and property of the 
Telégrafo Oriental Co. on the expiration of their 40 years’ concession. 
^ The company has registered a protest against what it thinks an un- 
justifiable act by the Government. It is stated that legal proceedings 
will be taken to assert the company's rights. 

The Ferrocarril y Tranvia del Norte of Montevideo is to be electrified, 
and will be taken over by the municipality of Montevideo. The com- 
pary are atout to submit p'a:s to the Government for extension: of 
the $;stem, | 


MISCELLANEOUS NOTES. 


Customs Decisions.—According to a recent decision the import 
duty under the Italian tariff on insulating cores of more than 2 mm. 
in thickness, and composed of plaited tubular covering of jute yarn 
and filled with fossil flour, is L.14 per 100 kilos (=5s, 7d. per ewt.). 

The New Zealand House of Representatives has passed a Bill, which it 
is proposed shall come into operation on April 1, 1914, and which lays down 
that, when any duty is imposed on goods according to the value thereof, 
such value shall be taken to be the fair merket value of such goods when 
sold for cash in the ordinary course of business for home consumption in 
the principal markets of the country from which the goods are ^x ported 
ct the time when they were so exported, with 10 per cent. added ; no 
deduction of any kind shall be allowed from the fair market value of such 
goods because of any special or sample discount, or because of any special 
arrangement concerning the export of the goods, or the exclusive right 
to the sale thereof within certain territorial limits, or hecause of any 
royalty payable upon patent rights but not payable when goods are so 
exported, or on account of any other consideration. by which special 
reduction in price has been, or might be, obtained ; if it is proved to the 
satisfaction of the Collector that any import duty or excise duty has been 
tetually paid upon the goods in the country from which they were ex- 
ported, or would have be«n payable upon the goods in that country if 
they had been there entered for home consumption instead of being 
exported therefrom, the amount of that duty shall he deducted from the 
fair market value of the goods ; after deducting from the original invoice 
prepared and issucd by the consignor all reasonable and lawful deductions 

'in respect of discount, freight, insurance and other charges, the Collector 

may value the goods and assess the duty accordingly, and if he has reason 
to Lelieve or suspect that the fair market value of the goods for purposes 
of duty is greater than the amount of the invoice, after making such 
deductions es aforesaid, he may value the goods at such higher sum as he 
thinks proper, and assess the duty on that value accordingly. l 

Amongst recent decisions of the Danish Customs department as to the 
tariff numbers under which certain goods are classitied and the duties to 
which they are liable, the following are included : Case for electric pocket 
lamp, made in part of black lacquered iron plate, less than 1 mm. thick, 
with copper lid and bottom and containing a lam p-holder of nickel- plated 
brass with a glass lens fixed in the lid—the black lacquered iron. plate 
being the characteristic feature (No. 185), 20 ore per kilo (11s. 5d. per 
cwt.); electric heating stove, consisting of a casing of perforated black 
lacquered iron plate screwed securely to a cast-iron base, (On the sides 
„of this casing two contacts are fixed—one to break the current, and the 
other to light a red electric incandescent lamp to illuminate the inside of 
the casing), (No. 301), 74 per cent. ad val. 


Electro-Harmonic Society.— I'he last smoking concert of the season 
takes place this (Friday) evening, March 20, at 8 o'clock, when Mr, 
Justus Eck will occupy the chair. 


Exhibition.—An electrical exhibition is to be held at Deventer 
(Holland) from June 24 to July 8 :— 

The exhibition will be held on the occasion of the opening of the Yssel 
electric power station, which will supply current to the towns of Zwolle, 
Deventer and Zutphen and neighbouring villages. A consular report 
from Amsterdam says it would be to the advantage of United Kingdom 
manufacturers of lamps, motors, accessories, &c., who are represented in 
the Netherlands, to show their goods, and it is stated that foreign exhibits 
will be gladly received. Applications for space by May 15. Electrical 
energy will be supplied to exhibitors free. Prospectus (in Dutch) may be 
seen at the Exhibitions Branch of the Board of Trade, Queen Anne's 
Chambers, Westminster, S.W. 


Strike.—A strike has broken out amongst the employés of the 
Lemington Glass Works (Ltd.), Lemington-on-Tyne, in conse- 
quence of the introduction of new machinery. : 


The Aero and Marine Exhibition.—This exhibition, which wa 
opened at Olympia on Monday, contains several exhibits of particular 
interest to the electrical engineer. Perhaps the one which is attract- 
ing most attention is the installation of a Rouzet wireless transmitting 
set on a biplane belonging to the Aircraft Mfg. Co. The set, which 
in the ordinary way would be coupled to the aeroplane engine, is 
driven by a small motor, and messages are sent to the Rouzet stand 
on the other side of the building. 

The chief feature of the Rouzet system is the special synchronised 
multiple spark-gap, which gives a very good musical note as well as the 
extreme lightness necessary for wireless work on aeroplanes. The 
Rouzet recciving set is of very compact construction, but its use on 
aeroplanes is limited, as in all other systems, by the noise of the engine. 

Another interesting stand from the electrical standpoint is that of 
Messrs, Graham & Latham, who are exhibiting a new type of signalling 
lamp which has a filament of special construction so that the glow of the 
lamp. when a signal ceases, dics away with extreme rapidity. Of most 
interest on this stand is the application of the 1-watt lamp to powerful 
signalling and search lamps; combined with the special optical con- 
struction of Messrs. Graham & Latham's, these lamps seem far superior 
to any previous types. A few electric light sets are to be seen for lighting 
motor boats and launches, and the electric driving of the Bristol travelling 
aeroplane repair lorry concludes the exhibits of electrica )interest, 

Will.- The will of Mr. Salomon Falk, late managing director of 
Messrs. Falk, Stadelmarn & Co., has been proved at £122,133. 
Amongst the bequests was one of £250 for distribution among the 
company's employés. | | 

Imports.— The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during Febru- 
ary, 1914, and (b) during the current. year from Jan. 1 to Feb. 28, 
with the increases or decreases compared with the corresponding 
periods of 1913 : -- | 

Electrical machinery (a) £119,762 (increase £4,275), (b) £239,496 (in- 
crease £8,234); telegraph and telephone cables (u) other than sub- 
marine £5,850 (increase £1,428), (b) submarine, nil (decrease £34). 
other than submarine £9,272 (decrease £2.410) ;. telegraph and tele- 
phone apparatus (a) £20,306 (increase £5,669), (b) £47,330 (increase 
£12,163) ; other electrical wires and cables, rubber insulated (a) £31,529 
(increase £4,669), (b) £56,030. (decrease £5,360); with other insula- 
tions (a) £10,161 (increase £5,475), (5) £20,003 (increase £12,024) ; carbons 
(a) £17,158 (increase £4,085), (b) £31,067 (increase £5,220); glow 
lamps (a) £17,446 (decrease £4,376), (b) £30,048 (decrease £12,075) ; are 
lamps and electric searchlights (a) £116 (decrease £17), (b) £346 (in- 
crease £74); parts of arc lamps end searchlights (other than carbons) 
(a) £9,531 (decrease £525), (b) £18,079 (decrease £2,499); primary and 
secondary batteries (a) £8,126 (increase £3,846), (b) £16,686 (increase 
£1.059). Total of clectrical goods and apparatus, other than machinery 
and uninsulated wire, (a) £143,200. (increase. £22,243), (b) £281,711 (ir.- 
crease £24,562.) 

Exports.— The exports of electrical machinery, material, &c., (a) 
during February, 1914. and (b) during the current year from Jan, 1 
to Feb. 28, and the increases and decreases compared with the corre- 
sponding periods of 1913, are as follows :— 

Electrical machinery (a) £183,677 (increase £16,609), (L) £465,414 (in- 
crease £84,917); telegraph and telephone cables (a) submarine £18,157 
(decrease £36,615). other than submarine £34,318 (decrease £9,478), 
(b) submarine £43,383. (decrease £59,503), other. than submarine 
£75,901 (decrease £21,901); telegraph and telephone apparatus (a) 
26,872 (increase £98), (5) £48,355 (decrease £887); other elec- 
trical wires and cables, rubber insulated (a) £32,049 (increase £2,513), 
(b) £64,127 (decrease £9,435); with other insulation (a) £36,334 (de- 
crease £37,682), (b) £57,666 (decrease £85,936) ; carbons (a) £293 (de- 
crease £410), (5) £1,344 (increase £1); glow lamps (a) £10,983 (de- 
crease £899), (b) £23,467 (decrease £1,816); are lamps and search- 
lights, (a) £2,034 (increase £865), (b) £2,410 (increase £865) ;. parts of are 
lamps and searchlights (other than carbons) (a) £5,164 (increase £3,615), 
(b) £7,481 (increase £4,089), primary and secondary batteries (a) £13,090 
(decrease £12,207), (b) £28,285 (decrease £21,273). Total of electrical 
goods and apparatus, other than machinery and uninsulated wire, (a) 

258,218 (decrease £97,747), (b) £511, 939 (decrease £212,644). 
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Epub TC pr i PR p E EE n P v n ud 


TENDERS INVITED. : 


MLM ATUL VEU AIEEE OITA OULU UTORRENT DUTIES 


Water-tube Boiler, Economiser, &c. 


The magistrates of the City of Urrecut (Holland) invite 
tenders for the supply of a Marine Water-tube Boiler. with 
Economiser, &c. ‘Tenders must be delivered before April 4, 
and specifications and forms of tender may be obtained at the 
Town Clerk's office, at the Gemeentelyk  Electriciteits en 
Trambedryf Nic. Beetsstraat, 3, and at the offices of Messrs. 
J. G. Van Terveen & Zaon. Oudegracht W.Z. 11. See also an 


advertisement. 


Storage Battery. 


COPENHAGEN Municipality require tenders for the supply and 
| delivery of a Storage Battery for traction purposes. about 250 kw. 
| (one hour). Specifications and conditions of contract may be 

obtained from the Elektrisk Station, Gothersgade 30, Copen- 
hagen, K., and tenders are to be delivered to the Direktoren for 
Kobenhavns Belysningsvaesen, Vognmagergade 8. Kobenhavn 


K., by noon April 6. See also an advertisement. 
Electrically-Controlled Clocks. 


Tenders are invited by the COMMONWEALTH OF AUSTRALIA for 
the supply and delivery of Electrically Controlled Clocks for 
Newcastle (N.S.W.) Tender forms, specifications, &c., from 
the Commonwealth Offices, 72, Victoria-street, London, S.W. 


Tenders by April 29. See also an advertisement, 


Pipes, &c. 


OLDHAM Corporation Electricity Committee invite tenders 
for the supply. delivery and erection of Steam, Exhaust and 
Drain Pipes, Condenser Pipes, &c.. Copies of specification, 
&c., from the borough electrical engineer, Mr. S. Willmott New- 
ington, Greenhill Electricity Offices. Tenders by noon March 23. 


Conduits and Cables. 


WIMBLEDON Corporation invite tenders for the supply, de- 

livery. and construction and laying of four lines of 3 in. Iron or 

‘ Stoneware Conduits for e.h.p. Cable and two -15 sq. in. concentric 
11.000 volt paper insulated and lead covered Cables, Forms 


of tender, &c., from the borough electrical engineer. Mr. H. 


Tomlinson-Lee. Tenders to Chairman of Electricity Committee, 


; Electricity Works, Wimbledon, by March 27. 
Electrical and General Stores. 


SwINTON and PENDLEBURY Urban Council require tenders 


by noon March 26 for 12 months’ supply of Cable, Joint Boxes, 
Joint Box Compound, Bitumen, &c., Specifications, &c., from 
the Electrical Engineer. 

EpiNBURGH Corporation want tenders by March 28 for 12 
months’ supply of Arc Lamp Carbons and Globes, House Service 
Fuse Boxes, Meters, Pavement Boxes and Conduits. Specifica- 
tions, &c., from the Engineer, Dewar-place, Edinburgh. 

CARLISLE Corporation invite tenders for supply of Stores. 
including Lubricating Oils, Greases, &c., Cables and Trans- 
formers. Specifications, &c., from the city electrical engineer 
(Mr. Fredk. W. Purse, M.I.E.E.), Electricity Offices, Victoria 


Re-plating Battery. 

The Great NoRTHERN RaiLWaYv Co, (ÍRELAND) require 
tenders by 10 a.m. March 30 for the re-plating of a Storage 
Battery. Specitications. &c.. from the Secretary. Amiens-street 
Terminus. Dublin. 


Economisers, Cables, Switchboard, Generating Plant, &c. 
WALLASEY Corporation require tenders by noon April 7 for 
supply of Economisers, e.h.t. Cables and Switchboard, Engines 
Alternators and Condensers, Overhead Travelling Cranes, 
Rotary Converters, Transformers and Water-tube  Boilers 

Specifications from the Borough Electrical Engineer. 


Tramway Material., &c. 
BLACKPOOL Tramways Committee require tenders by March 
25 for the supply of six Open Type Bogie Cars. Particulars 
from the General Manager, West Caroline-strect, Blackpool. 


Rotary Converter, Transformer, &c. 
WARRINGTON Corporation want tenders by noon March 3l 
for 750 kw. Rotary Converter and e.h.t. Switchboard Panel. 
Specifications, &c., from the Borough Electrical Engineer. 


Switehboards. 

SALFORD Corporation require tenders by noon March 23 for 
two h.t. Distribution Switehboards for Park-lane sub-station, 
and 12 Oil Switch Cubicles, Particulars from the Borough 
Electrical Engineer. 


Alternator, Rotary Converters, &c. 
DEvonporT Corporation want tenders by mid-day April 8 for 
a 1,250 kw. Turbo-Alternator. with Condensing Plant. and Two 
500 kw. Rotary Converters and Switchgear. Specifications, &c.. 
from the Borough Electrical Engineer. 


Ca ble. z 
SOUTHAMPTON Corporation require tenders by noon March 27 
for 12 months’ supply of Cable to the electricity department. 
Specifications, &c., from the Borough Electrical Engineer. 


Electric Lighting Installation, 
HOLYWELL Guardians want tenders by 10 a.m. April 3 for 
an Electric Lighting Installation at the workhouse and in- 
firmary. Specification, &c., from the Clerk. 


Batteries. 

The Deputy Postmaster-General, MELBOURNE, will receive 
tenders until 3 p.m. April 7 for six Accumulator Batteries for 
radiotelegraph stations, Specifications, &c., from the Common- 
wealth Oftice, 72, Victoria-st, London, S.W. 

LoNpoN County Council require tenders by 11 a.m. April 9 
for an Electrical Installation at the Moxey-road centres, Wool. 
wich (about 65 wiring points for light and two for power). 
RE eee eu &c., from the Chief Engineer, Spring Gardens, 


Viaduct, Carlisle, to whom tenders are to be sent by 9 a.m. ! Motor, &c. 


April 1. 

BEDFORD Corporation invite tenders from British manufac- 
turers for 12 months supply of h. and l.t. Cables, One- phase, a-c. 
induction House Service Meters and Metal Filament Lamps. 
Particulars from the borough electrical engineer. Mr. R. W. L 
Phillips, Electricity Works, Bedford. Tenders by April 1. 

f Bray Urban Council require tenders by 8 p.m. April 7 for the 
supply of Ntores for their electricity works, Schedules, &c., 
from the Clerk. 

Conwys Bay and CoLwyN Urban Council want tenders by 
April 4 for one year's supply of Engine Room Stores for the 
Electricity department. Forms of tender from the Council's 
Electrical Engineer. 


Motor. 


WaTFOoRD Guardians require tenders by 10 a.m. March 24 for 


the supply of a 14 B.H.P. Motor for the laundry at the workhouse. 
Specitication. &c., from the Clerk. 


Street Lighting. l 
Reisuip. NortHWwOOD Urban Council invite tenders (until 
noon March 30) for Public Lighting. "Tenders to the Clerk to 


the Council. 


The VicTORIAN RAILWAYS COMMISSIONERS require tenders by 
ll a.m. April 29 for supply of an Electric Motor and Accessories 
for New Truck Traverser at Ballarat. Specifications from tbe 
Victorian Railway Offices, Spencer-street, Melbourne. 


Telegraph and Telephone Material, &c. 

The Deputy Postmaster-General, MELBOURNE, also requires 
tenders by 3 p.m. April 21 for 123 c.b. Switchboarda. Specifica- 
tion, &c.. from 72, Victoria-street, London. S.W. 

The Deputy Postmaster-General. ADELAIDE (South Australia). 
requires tenders by 2 p.m. April 8 for 35 Magneto and 20 c.b. 
Nwitehboards, Specifications, from 72, Victoria-st., London, S.W. 


Tramway Construction, &c. 

Marrov pot (Russia) Municipality require tenders for the con- 
struction and working of an Electric Tramway in the town. 
Applications, stating on what conditions the contract would be 
undertaken, are to be sent by May 14 to the Administration 
Municipale, Marioupol, who will supply further information. 


Tramway Construction. | 

The Director of Public Works, Madrid. invites tenders for the 

Concession of an Electric Tramway in Mapkin. Tenders by 
April 22, Local representation is practically necessary. 


Eis 
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Wireless Telegraphy Stations. 

The SpanisH MiNisTRY OF MARINE invite tenders for the 
supply and erection of Wireless Telegraphy Stations at the 
Royal Dockyards of Cartagena and Ferrol. Particulars can be 
seen at the Ministry of Marine, Madrid, Negociado 5 de la 
Seccion Ejecutiva (Material) del Estado Mayor Central. 
Tenders must be accompanied by a voucher showing the pay- 
ment of a deposit of 7,500 pesetas (nearly £300) in the case of the 

. Cartagena station, and 10,000 pesetas (nearly £400) in that of the 
Ferrolstation. The opening of the tenders will take place before 
the Junta Especial de Subastas at the said Ministry on May 4 at 
10 a.m. for the Cartagena Station, and on May 5 at the same hour 
for the Ferrol Station. 


Electric Cranes. : 

Tenders will be opened on March 28 at the offices of the Junta 
de Obras del Puerto, Gryon MusEL, Spain, for the ins allation 
of three Electric Portal 3-ton Cranes, one Slide-rail 8-ton Crane, 
a Revolving Platform for the latter, and the Electric Power to 
work all four cranes; and for the construction of a Railway 
Track for the transport of the four cranes. A deposit of about 
£540 will be needed in the case of the cranes and of about £77 in 
the case of the railway. The first competition will be for 
products of Spanish manufacture only, but a second competition 
may be held in which foreign products may be accepted. 

Tenders have again been invited for Two Electric Crancs 
(10 tons and 6 tons respectively) for the docks at the Pir Us. 
Tenders will be received up to noon March 28 by the President 
of the Harbour Board, Piræus, at whose office plans c:n be scen. 


Generating Plant, Switchboard, Motors, &c. 

Tenders are invited by the Ecyptian Ministry oF PuBLIC 
Works for the supply and erection at Khanka Sewage Farm of 
a 45 kw. Crude Oil Electric Generating Set, Switchboard, Two 
Flectrically-driven Sludge Pumps, four Electric Motors and 
Reducing Gear, Overhead Transmission Cable, &c, Drawings, 
&c., from the Controller-General, Main Drainage Department, 
Cairo, on payment of £3. 1s. 7d., which will not be returned. 
Tenders to the Controller-General by noon April 8. Tenderers 
must be persons residing in Egypt, or have a representative 
in that country. 


A 
= TENDERS RECEIVED AND ACCEPTED. = 
HN BAN O O n iT 


BERMONDSEY (LoNpoN).—The following enders have been accepted 
for annual supplies to the electricity department :— 

Engineering & Arc Lamps (Ltd.), Sloan Electrical Co., Johnson & 
Phillips and Morgan Crucible Co., are lamp, carbons and brushes ; Thos. 
Wragg & Sons, and Young & Son, conduits, &c. ; Hy. Clark & Sons, 
Silvertown Lubricants (Ltd.) and W. B. Dick & Co., engine oils; C. 
Macintosh & Co., Watlington & Co. and Dussek Bitumen Co., cable and 
jointing material ; Electrica! Apparatus Co., Chamberlain & Hookham, 
Reason Mfg. Co., General Electric Co. and W. Geipel & Co., meters, 
demand indicators, main fuses and time switches; Sykes & Sugden, 
street frames and covers and joint boxes; Pryke & Palmer, ironmongery, 
&c. 

The tenders of Crompton & Co. for six incandescent. fittings for are 
lamp columns, at 8s. 6d. each, and of the Selson Engineering Co., for 
two safety water power tube cleaners, at £7. 10s. each (less 5 per cent.) 
have also been accepted. 


5 


WN 


IHU 


BexLeEy Heatu.—The Council have accepted the tender of the 
British Westinghouse Co. for the supply of a 500 kw. turbo-alter- 
nator with exciter, &c., at £3,675. 

Siemens Bros. Dynamo Works tendered at £3,693, the Brush Co. £3,707, 
Fraser & Chalmers £3,727, Willans & Robinson £3,818, British Thomson- 
Houston Co. £4,003, J. Howden & Co. £4,021, C. A. Parsons & Co. £4,445, 
"s vb & Co. £4,751, A.E.G. Electric Co. £4,841, Beliss & Morcom 

0,064. 

For a water-tube boiler the tender of the Stirling Boiler Co. at £1,703 
has been accepted, Ross, Hotchkiss & Co. tendered at £1,700, the Howden 
Boiler Co. at £1,720, Babcock & Wilcox at £1,780 and Clarke, Chapman 
& Co. at £2,821, 


FvrtHaM (Lonpon).—The Electricit y Committee have accepted 
the following tenders for annual supplies :— 

J. Gibb & Co. and Pryke & Palmer, tools, metals, &c. ; J. Gibb & Co. 
and Prkye & Palmer, iron and steel ; Pryke & Palmer, castings, packings, 
jointings, &c. ; W. T. Henley’s Telegraph Works Co., frames and covers ; 
W. H. Wilcox & Co., Witty & Wyatt, H. Franklin & Co.. J. G. Ingram 
& Co., G. MacLellan & Co. and H. Edmonds & Co., packings, jointings, 
&c. ; Tomey & Sons, gauge glasses ; City Glass Co., glass globes ; General 


Electric Co. and W. Geipel & Co., electrical goods; British Insulated & 4 
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Helsby Cables and W. T. Henley's Telegraph Works Co., house cut-outg 
and service boxes; W. H. Wilcox & Co., Alexander Duckham & Co., oils. 


HaMMznsurrB (Loxpox).— The Council have accepted the tender 
of Doulton & Co. for the supply of 2,000 yds. of single-way ducts at 
Is. 04d. per yard, less 24 per cent. | 

Tenders were also received from the Albion Clay Co. (at ls. O$d., less 
2} per cent.), H. R. Mansfield (at Is. 03d., less 24 percent.), J. Know'es 
(Is. Ofd. net) and Sutton & Co. (Is. 0jd., less 2} per cent.). The tender 
of W. Lucy & Co. has also been accepted at £38. 10s. for the supply af sa 
transformer pillar and switchgear. The British Irsulated & Helsby 
Cables tendered at £58. 6s. 6d. and the British Electric Transformer Co. 
at £61. los. 

SOUTHAMPTON.—The following tenders have been accepted by 
the Council for annual supplies to the tramways department :— 

Armstrong, Stevens & Co., bolts and nuts, £129. 12s. ; Ralph Harris, 
iron and steel, £83. 2s. 6d. ; Hooper & Ashby, white lead, &c., £05. 5s. 4d. ; 
cement, £708. 6s. 8d. ; Lankester & Sons, iron and brass screws, 70 and 
60 per cent. off scheduled prices respectively ; files, 65 per cent. off 
scheduled prices ; nails, £7. 18s. 8d. ; motor grease, £43. 108. ; hack saw 
blades, £21. 18s. 2d. ; drills, £53. 14s. 6d. ; Summers & Payne, vaseline, 
&c., £86. 14s. 2d. ; G. P. Wilson & Son, castings, £51. 5s. ; Wm. Dibben 
& Sons, tools, £95. 16s. i 

RocHDALE.— The Corporation have accepted the following tenders : 

Jes. Howden & Co., two turbo-alternators (General Electric alter- 
nators); W. H. Allen. Son & Co.. two condensing plants; Clarke, 


. Chapman & Co., four boilers, superheaters and stokers (stokers contract 


to be sub.let to Ed. Bennis & Co.); Arton & Co., pipework ; Grange 
Iron Co., conveyors and coal bunkers; R. & T. Howarth, buildings. 

CaARLISLE.—Last week the Corporation accepted the following. 
tenders :— 

Maschinenfabrik Oerlikon, turbo-alternator and condensing plant, 
£4,908; British Westinghouse Co., rotary converters (£2,855) and h.t. 
switchgear and second feeder panel (£975). 

Mapras,---"*Indian Engineering " states that W. T. Henley's 
Telegraph Works Co. have reccived an order for all the cables re- 
quired in connection with the street-lighting scheme in Madras, 
through Crompton & Co., of London and Madras, the main con-, 
tractors. me 

CoLcHESTER.—The Corporation have accepted the fo'lowing 
tenders for the tramways department :— 

Joslin Ltd., ironmongery, grease, oils, and lighting fittings ; Stanford. 
& Co., castings ; Williams & Co., rubber and fibre. 

LiBRARY LiGuTING.— Twelve tenders were received by Tottenham 
Council for the wiring. &c., of the Central Library. The tenders 
varied from £68 to £185, and that of Keen & Co. (at £105) has been 
accepted. 

BoLTon.—Siemens Bros. Dynamo Works have obtained a contract 
for the supply of traction type Tantalum lamps for the Corporation 
tramways for the ensuing 12 months. 

STEPNEY (LONDON).—The Electricity Committee have accepted 
the tender of the General Electric Co. (at £23) for the supply of four 
300-ampere circuit-breakers. 

WELLINGTON (N.Z.)—A contract for a 21 panel h.t. switchboard 
has been secured by Johnson & Phillips through their New Zealand 
agents, 

TRACTION LaMrs.—The Edison & Swan United Electric Light Co. 
have secured the contract for the supply of Royal Ediswan lamps 
for the Dublin United Tramways Co. | 


Norwicu.—The Electricity Committee have accepted the tender 
of Bruce Peebles & Co. for the supply of a 250 kw. Peebles la Cour 
motor converter at £844, and 300 kw. motor converter at £980. 


MELBOURNE (AUSTRALIA).—À contract for transformers for the 
city of Melbourne has been secured by Messrs. Johnson & Phillips. 

WurirEHAVEN.—Chamberlain & Hookham's tender for meters has 
been accepted by the Council. 

Government Contracts.—The British Government Departments 
placed contracts with the following firms during Febraury :— 

Admiralty.—Bulpitt & Sons, Hayward, Tyler & Co., General Electrio. 
Co., W MeGcoch & Co., and Player & Mitchell, brackets, pendants, &c. z 
Whipp & Bourne, circuit breakers, &c. ; General Elcctrie Co., flashing 
lanterns. . 

War Office.—Electric Construction Co., dynamos; Tredegar & Co., 
electric lighting of Roval Aircraft Factory, Farnborough; G. E. Taylor 
& Co., electric light wiring of barracks at Netheravon. 

India Office. —Siemens Bros, & Co., cells, 

Crown eee for the Colonies.—British Insulated & Helsby Cables, 
cable, &c.; J. Stone & Co., electric light equipment 0 Tyer & Co. and 
H. Williams (Ltd.). signalling materials ; British L. M. Ericsson Mfg. Co., 
telephones ; Hooper's Telegraph & India Rubber W orks, insulated wire, 

H.M. Office of Weorks.— Armorduet Mig. Co. and Falk, Stadelmann & 
Co., electric wire and cable. 


Post Officc.—Mcedway's Safety Lift Co.,six electric lifts for N.W.Londo a 
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District Office; A. Schofield, laying and troughing lead covered cable, 
llkley; Johnson & Phillips, supplying, drawing in, &c.. lead-covered 
cables, Swansea-Llanelly ; Callender's Cable & Construction Co., ditto, 
Swansea-Port Tablot; Western Electric Co., tele phone exchange equip- 
ment, Birmingham Central and Truro; British L. M. Ericsson Mfg. Co. 
and International Electric Co., protective apparatus; Automatic Tele- 
phone Co., British L. M. Ericsson Mfg. Co., Phoenix Tele phone & Electric 
Works, Siemens Bros. & Co. and Western Electric Co., telephone appara- 
tus; British Insulated & Helsby Cables, Callcnders’ Cable & Construction 
Co., Connolly Bros. Johnson & Phillips, Siemens Bros. & Co. and 
Western Electric Co., telephone cable ; Standard Woodwork Co., battery 
boxes; British Australian Timber Co., wood arms; T. & W. Farmiloc, 
earth plates; Sicmens Bros. & Co., cable distribution plugs. | 
Commonwealth Tenders.—T'e following tenders have keen 
accepted by the Australian Government Depart ments ;— | 
* Postmaster-General's Dept., New South Wales.—Western Electric Co., 
1,700 telephones £1. 4s. 6d. each, 40 switchboards £26. 18s. cach, 50 ditto 
£25. 3s. 9d. cach, 20 ditto £30. 2s. cach, 35 ditto £34. 2s. cach, 50 ditto 
£42. 8s. 6d. cach, 15 ditto £21. 12s. 6d. each, 275 receiver cases ls. 9d. 
each, 1,000 cords 41d. cach, 4,000 ditto 4,';d. cach, 16,350 fuses 9d. 
each, 50 generators £1 cach, 240 howlers 11s. 9d. each, 35 indicators 
7s. 2d. cach, 30 microphones 9s. each, 75.500 protectors 2s. each, 
6,000 ditto 3s. 3d. each, 200 sockets Is. 9d. each, 450 wach rs 3d. each, 15 
caleulagraphs £13. 15s. cach, 2,000 carbons 8s. per 100, 2,000 ditto 9s. 3d. 
r 100, 75 microphone chambers 2s. 6d. cach, 25 coils 10s. 6d. cach, 25 
ditto 4s. 9d. cach, 175 cords Is. 11d. each, 1,500 ditto Is. 5d. cach, 5,000 
ditto 93d. cach, 1,800 ditto 1s. 24d. cach, 1,000 ditto 1s. 71d. each, 300 
fuses 1s. Gd. each, 750 ditto Is. 3d. cach, 75 strips indicators £1. 19s. per 
strip of 10, 75 strips jacks £1. 17s. 6d. per strip of 20, 800 ditto 17s. 6d. per 
strip, 100 keys 2s. 9d. cech, 180 strips keys 10s. 6d. per strip of six, 50 
keys 9s. 6d. cach, 6,750 lamps 63d. cach, 3,000 ditto 61d. each, 25 micro- 
phones 16s. 7d. cach, 50 ditto 6s. 6d. each, 60 mouthpieces Ls. 9d. each, 
10,000 number plates 4s. 6d. per 100, 5,000 ditto £1. 5s. per 100, 125 plugs 
ls. lld. cach, 2,000 ditto Is. 5d. cach, 35 pole changers £5. 5s. each, 50 
registers 8s. 6d. each, 10 ditto 7s. cach, 50 relays 15s. each, 50 ditto "7s. 3d. 
cach, 50 resistances 3s. 6d. cach, 2,400 fibre sleeves 15s. per 100, 50 strip 
sockets 4a. 9d. per strip, 25 sockets 2s. 6d. each, 180 telephone sets £1. 5s. 
each, 250 cord weights and pulleys 2s. 9d. each, 9 voltmeters £9. 7s. Gd. 
each, 200 magnet-bells in strips of five £1. 6s. cach; -India Rubber, 
Gutta Percha & Telegraph Works Co., three emmeters £9. 19s. 6d. each, 
three extra shunts 13s. 3d. cach, 24 charts 18s. 3d., three testing sets £15 
each, 650 carbons 6s. 3d. per 100, 100 coils 2s. 6d. cach, 500 diaphragms 
21d. each, 2,250 ditto 14d. cach, 11.000 fuses ls. 9d. each.; British 
General Electric Co., 175 trembling bella 32. each, 65 ditto 4s. 3d. cach, 
12 ditto 11s. 9d. each, 300 receivers 4s. 9d. each, 200 strips jacks 10s. 6d. 
per strip of 20, 250 strips ditto 8s. 6d. per strip of 10, 75 strips ditto 7s. 6d. 
per strip of 20, 350 lamps 10s. 4d. dozen, 175 plugs Is. cach, 50 resistances 
2s. each; Siemens Bros. Dynamo Works, 2 meggers (Evershed & Vig- 
noles’ make) £28, 17s. cach; Falkiner- Boll Electric Co., oil engine and 
generator £190, switchboard £110, 336 Varta accumulator cells, six Tudor 
cells and one complete type J3 cell £291 ; British Insulated & Helsby 
Cables, 5.000 iron diaphragms 6s. 2d. per 100, 6,000 ditto 5s. Fld. per 100, 
4,000 cords 1s. 3d. each, 6,900 ditto Is. 4d. cach, 10 strips indicators, 
£]. 15s. 6d. per strip of 10, 10 strips ditto £2. 5s. 9d. per strip of 10; 
Shaw-Wireless (Ltd.), 6,000 earth clips for water- pipe carth connections 
£1. 8s. per 100; Lawrence & Hanson Electric Co., 300 trembling bells 
8s. 6d. each. 20 Ib. granulated carbon 10s. 9d. per 1b.. 1.200 vds. cord 54d. 
per yard, 3,000 cords Is. 04d. each, 550 cords 1s. 71d owh, 150 carbon 
diaphragms 24d. each, 250 ditto 5jd. each, 225 car- pieces 31d. each, 500 
ditto 44d. each, 3.500 ditto 195d. each, 2,500 mouthpieces 3,;d. each. 
3,000 metal rings 51d. cach, 800,000 staples 4s. 64d. per 1,000, 500 cords 
Js, 8d. each, 400 ditto Is. 4d. each, 250 ditto 2s. 3d. each, 350 ditto 2s. 
each, 250 ear- pieces 63d. each, 150 ditto ebonite 4d. each ; Jas. Paton & 
Co.. 360 telephones £2. 16s. each, 360 ditto £4, 6s. each, 160 ditto £2. 8s. 
cach, 160 ditto £3. 188. each, 7.500 ditto £2. Ys. 10d. each, 900 ditto 
£2. ]2s. each, 75 ditto £3. 4s. cach, 50 ditto £2. 13s. 6d. each. 200 switch- 
boards £6 each, 50 ditto £8. 103. each, 40 ditto £10. Is. cach, 150 ditto 
£14. 9s. 6d. each, 250 ditto £7. Is. 6d. cach, 150 ditto £9. 2s. 6d. each, 135 
ditto £13. 14s. each, 350 magneto bells 7s. 4d. each, 80 ditto 84. each, 
3,200 cords 1s. each, 175 generators £1. 3s. 8d. each, 100 ditto £1. 25. 6d. 
each, 460 micro-tele phone handles 2s. 9d. eech, 350 generator handles 
ls. 4d. each, 200 hooks 104. each, 80 magnets 3s, 3d. cach, 175 micro- 
phones 5s. each, 225 micro-telephones 15s. 3d. cach, 3.000 mouthpicces 
54d. each, 100 nuts for lightning arresters £1. 1s. per 100, 2.500 hex. nuts 
ns. 6d. per 100, 100 nuts £1. 5s. per 100, 225 strips protectors £1 per strip, 
80 strips ditto £1. 12s. 6d. per strip, 60 strips ditto £2. 2s. per strip. 150 
strips ditto £3. 8s. 6d. per strip. 330 strips ditto £6. 10s, per strip, 10 strips 
ditto £12. Ts. 6d. per strip, 150 receivers 5s. 9d. each, 1.000 springs 
£1. 128, 6d. per 100. 100 bell standards 44d. cach, 500 switches 15s. 8d. 
eech, 400 ditto Is. 2d. cach, 100 ditto £2, 10s. each, 2,000 opal caps, lls. 
r 100, 100 ditto 41d. cach, 2.000 heat coils 21d. each, 3,000 ditto £1 
per 100, 2,000 ditto £1. Is. 3d. per 100, 4,000 ditto 9s. 6d. per 100, 400 
connectors 7d. cach. 300 cords dd. each, 50 indicators 8s. 3d. each, 300 
ditto 5s. 6d. each, 300 ditto 8s. each, 2,000 jacks 51d. cach, 30 strips ditto 
10s, per strip of 20, 250 keys 5s. Pd. each, 375 ditto 5s. 9d. each, 800 
ditto 5s, 10d. each, 450 ditto 6s, cach, 75 lamps Is. 3d. each, 5.500 number 
plates 14a. 6d. per 100, 200 plugs Ds. 6d. each, 5,000 ditto ls. 4d. each, 
1.000 ditto 1s. 8d. each, 5,000 ditto 10d. each, 1,000 ditto 1s. 41d. each, 
175 receivers 10s. each, 250 registers 168, each, 325 relays 5s. 6d. each, 
100 ditto 7s. each, 10 ditto 6s. 9d. each, 350 sockets ls. 9d. each, 1,000 
Gitto 4-85d. each, 1,000 terminals 31d. each, 250 magneto bpe]]s 9s. each ; 
T. Zwicker & Co., 50,000 jnsujators 2-15d. each. 
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Postmaster-General's Dept., Western Australia.—Orde Powell, 25 dis. 
tributing boxes £1. 7s. 3d. each, 25 ditto 18s. 9d. 100 ditto 13s. 6d. each. 

Fictorian Railways.—Western Electric Co., lead-covered impregnated 
paper-insulated copper cable, four-core £92. 6s. 6d. per mile delivered at 
Spencer-street railway station, or £91 per mile delivered in ship's slings 
into railway trucks at Williamstown railway pier, six-core £115. 12s, and 
£114 per mile at Spencer-street and at Williamstown railway pier re- 
spectively, eight-core £132. 15s. 6d. and £131, 12-core £191. 9s. and £189, 
20-core £258. 1s. and £255, 25-core £314. 14s. 6d. and £311; Noyes Bros., 
v.r. wire £13. 10s. 6d. per mile; Eyre Smelting Co., Bamber zines, 
£70. 10s. ; Sullivan Machinery Co., spare parts for Sullivan coal-cutting 
machines at State coal minc. £958. Is. 8d. ; Australian Metal Co., 60 H.P. 
motor and accessories for. Way and Works Depot, North Melboume, 
£149; Federal Storage Battery Car Co. (in Liq.), 2-ton Lansden electric 
driven motor lorry chassis, complete, with spares and accessories, £800. 


Thermit Welding.—Thermit Limited state that they have con. 
tracts for welding at the following, among other places : 

Bolton, Burnley, Bradford, Brighton, Bournemouth, Dublin, Man. 
chester, Liverpool, Salford, London County Council, London United 
Tramways, Sheffield, Southend, Rotherham, Northampton, Nottingham, 
Huddersfield, Warrington, Shipley, &c. During 1913 nearly 17,000 
joints were welded in the United Kingdom, and the number welded 
throughout the World was over 108,000. All tho work carried out in this 
country has been on new or reconstruction work. 


PATENT RECORD. 


—— eo 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MBwBURN, ELLIS & Pryor, Chartered Patent Agents, 


and 72, Chancery-lane, London, W.C. 
Whenever the date applied for differs from the date on which the application was lodged 


at the Patent Office the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
26,430 Art.-Ges. Brown, Bovert ET Cie. Electric hauling plant. 


1913 SPECIFICATIONS. E 
1.066 De SEpNEFr. Electrical accumulators. (Patent of addition rot grantcd.) 
413 Leitwer. Automatic electric supply systems. MM 
1] SrAcNoLETTI, Ltd., & Joyce. Fuses for use in electric circuits. (25/7/13.) 
Selective signalling systems. 


(17/11/11.) 


Jl 
.164 Potten & IsHERWooD. Ordertelegraphs. 

618 WESTERN ELEcTRIC Co. (West2rn Electric Co.) 
,671 Hopkins. Electric tachometers. 

The electric tachometer comprises an indicating instrument having an electro- 
magnetic system providing a rotating electromagnetic field and an indicator member 
in inductive relation thereto. There is also a source of alternating current driven 
by the shaft, whose speed is to be measured, the windings of the generator and met:r 
and the leads constituting permanent and unbroken circuits. 

4.723 Scott. Electrodes for electric furnaces for the fixation of nitrogen. 
4,724 Scott. Electrodes for electric furnaces. 

4,725 Scott. Means for regulating arc furnaces. 

CE CHAMBERS. Apparatus employed for wireless telegraphy and the like. 
5, 


& ta da CI ‘Mm 


829 GRAHAM & RickETs. El:ctrical order-transmitting systems and the like. | 
014 VANDERVELL & MipoLEv. Dynamo-electric machines, and more particularly 
commutating arrangements therefor. 
The dynamo is constructed in the following manner: The contact surfac: of tie 
commutator is arranged in the same plane as the contact surfac? of the slip ering. ar 
o brush is used for simultaneously making contact with the commutator, and 
the slip-ring. 
9.250 Marks. (Submarine Wireless Co.) Submarine signalling apparatus. 
6.341 WirLiAMs. Safety signalling arrangements, particularly applicable for use on 
board ship. 
6.462 Hear & CHLORIDE ELECTRICAL STORAGE Co. Secondary eren Dos 
( f ite 


6.880 SIEMENS SCHUCKERTWERKE Ges. Fuses for electric circuits. 


7.085 LUNDBERG. LUNDBERG, LUNDBERG & Peco. Electric switchs. 

7.585 Marks. (Gilman.) Signal systems for railways and apparatus for ues therewith. 

8.417 British THomson-Houston Co. (General Electric Co.) Manufacture ef material 
suitable for electrical insulation and other purposes. . 

8.551 Brack. Electric contact-makers. 

8.568 Giusti. Incandescent electric lamp. 


8.615 BREGUET & Freres BREGuET ET Cig.. Prepayment automatic t:lephenes. 

8.74! Crorius & CLo&sIUs. Electric contact and fire-alatm devic?. 

9,009 FERGUSON & JouNsTONE. Apparatus for electric lighting, heating and vent 
lating of railway carriagss or other moving vehicles. : d 

11.278 Marcuet. Electrolytic process and apparatus for manufacture of sodium an 
other alkali metals. (9.4/13.) : 

13,844 PuiiLiPs & SMiTH, Electric measuring instruments of the moving coil type. 

14 816 Conner & KAHL. Electric switches. 

14,927 DitcHam & GriNpELL-MaTTHEWS WIRELESS TELEPHONE Synp. (Lro.) Arrane* 
ments for producing electromagneuic oscillations particularly for use 1n ra di 


t»lephony. 
15.576 HuBBELL. Locking electric lamps. | (9/4/13.) 
17,126 Siemens Bros. & Co. (Siemens & Halske Akt.-G2s.) Measuring instruments for 
high-frequency currents. ‘Ie all 
An ammeter for high-frequency currents comprising two or more field coils. al he 
part of which are transversed by the current to be measured, and also short-circuit 
coilszso arranged relatively to the field coils that the coefficient of mutual induction : 
tween themkonsistsot a term which altz3coa:idcrably with the angular Sp S 
of the moving parts. and alzo of a term. which is either a constantor alters but clightl’ 
17.514 Marks. (Siz:mens & Halske Akt.-Ges.) Sparking plugs. 
17.816 NicucLAs. Mine signalling apparatus. : 2) 
18.252 RENAULT. Electric starting device for internal combustion engines. (12,8, 12. 
19,512 Mack. El:ctric transformers and welding, smelting and like apparatus. ,, ^, 
19.648 Voist & HAEFFNER Axt.-Ges. Polyphase current motor starters. (23 ‘12, tele 
21,766 Siemens & Haske AKT.-GEs. Circuit arrangement for semi-automatic 
phone systems. (26/9/12. Addition to 6,664;13.) tact- 
23,739 UNIONWERKE Mea Ges. ELEKTROTECHNISCHE FABRIK EIESNWERK. Con 
. breaker for magnetc-electric ienition apparatus, (5:12 12.) | 
25,141 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Electrical connecto 
electro-medical apparatus. 
29,163 British THomMson-Houston Co. & McCartuy-Jones. Auto 
M for electric distribution systems. (Divided application on 2 
i013.) 
25.207 Bercer. Submarine signal receiving apparatus, (4,;11/12.) 
26.913 A. W. PENRCSF & Co. & Owen. Arc lamps. 
27.754 GRAHAM. Telepnone cxchane? switchboards. 
27.878 KORTING & MATHIESON AkT.-Ges. Arc lamps. 
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FINANCIAL MATTERS. 
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COMPANIES' MEETINGS AND REPORTS. 


D € 


County of London Electric Supply Co. (Ltd.) 


The 20th ordinary general mecting was held on Monday, under tho 
presidency of Mr. J. B. BRAITHWAITE, M.l. EE. 
The SECRETARY (Mr. F. €. McQuown) read the notice convening the 
meeting and the auditor's report. | 
The CHAIRMAN «aid the operations of the company during the past 
year had been eminently satisfactory. There had been no change in the 
capital account, but in order to provide for the further development of 
the business they were proposing to make a further issue. ‘The gross 
carnings for the year had increased by £24,570, equal to 101 per cent. ; 
working expenses, including higher cost of c al (£8,464) had increased by 
£10,840, so that but for the enhanced cost of fuel the gross revenue would 
have been increased by an expenditure of only about £2,000. As it was 
the increased amount was £13,730, or 10} per cent. The shareholders 
were receiving an extra 1 per cent. dividend, an equal amount was being 
placed to depreciation, bringing it up to £33,000, and the balance in- 
creased the carry forward from £5,000 to over £7,000. He thought they 
would agree that they could prudently pay the extra ] per cent. dividend. 
The number of consumers had increased by 2,069 during the vear, by far 
the largest of any London electric supply company. Applications had 
increased their demand by 4,137 kw., and the units sold had increased by 
3,230,845. Another item which swelled the revenue was the extra 
dividend on their Bournemouth & Poole Co.'s shares, while in regard to 
the Coatbridge and Airdrie Co. they were experiencing the benefits of 
bulk supply and had been able to establish a sinking fund and to entirely 
wipe out the cost of the old plant which had been scrapped, and the County 
Company had received still increasing dividends in the form of interest 
on their mortgage. ‘They had also been able to write off over £20,000 on 
demolition account. Their power-house at Wandsworth and City-road 
were employing the latest type of turbines with very high efficiency, and 
there only remained £20,000 to write off the uneconomical and older 
plant. Their entire plant at the present time stood in the balance-sheet 
at £324,000, and as they had put £33,000 to depreciation for the past vear, 
or about 10 per cent., this was à very handsome allowance. With regard 
to their mains, the money invested in these d'd not show the same de- 
preciation—in fact, so far as their tests had gone, both in the County and 
in another company with which he was associated, no determination had 
been detected. They did not yet know the " life " of their mains, but 
some of them had been down 15 or 20 ycars, and as far as they could see 
were às good to-day as on the day they were put in, so that in 1931 when 
London County Council had the right to purchase them it will have to 
pay the full price for the mains at least, depending upon the price of 
copper, &c. During the year the Royal Assent had been given to the 
Company's Romford order, adding to their territory outside the County 
of London, and therefore not purchasable by the London County Council, 
the total area being 129} square miles. At present this new area was 
open country, but they had rights over it, and if they could supply cheap 
power there were very great possibilities. The Company had now powers 
over 190-72 square miles of territory, much the largest area of any London 
company. So far as the outlook of the present vear was concerned it 
was very satisfactory. Applications were flowing in to a larger extent 
than last year; in fact, nearly double. The units sold showed an in- 
crease of 8 per cent. over the same period last vear, the estimated gross 
revenue 15 per cent., the estimated net revenue 12 per cent. 

With regard to the issue of new capital, it was proposed to equalise the 
amount of ordinary and preference shares, ie., bring them both up from 
59,000 and 55,000 respectively to 65,000. This would mean allotting 
10,000 preference and 6,000 ordinary shares. Including the premiums 
at which they would be allotted this would give the Company approal- 
mately £175,000 further capital. The preference shares would be issued 
to the shareholders at £11 compared with their present price ex div. of 
£11. 14s., the ordinary shares would be issued to the shareholders at 
£11. 10s. against their present price of £12. 4s. ex div., so that cach class 
of shareholder would receive a bonus of, say, 14s. per share. They would 
be issued in the proportion of one preference share for cach 12 shares held, 
whether preference or ordinary, and one ordinary share for each 20 held, 
whether piefetence or ordinary, and as some of the sharcholders under 
this arrangement would not get any allotment, facilities would be given 
for application to be made for such a number of surplus shares 83 might 
not be taken up. The capital expenditure of the past year had been 
£76,448, nearly 60 per cent. on mains, which was not of à seriously depre- 
ciating character. 

Proceeding, the Chairman said : I now wish to refer to the renewed 
effort which has been made to do something to establish London's elec- 
tricity supply on a sound and commercial basis. ‘The present position 


zi 


is in many respects unsatisfactory. ‘There are at pre: ent no less than 29 
undertakings in London, 16 belonging to municipalities and 13 to ccm- 
panics, each possessing a separate powcr-houre, keeping its own supply 
of spare plant, its own staff, &c., obviously at considerable waste. Current 
is not supplied of uniform character, so that before any unification of - 
London electricity supply can take place a great deal of transforming 
apparatus would be required. Various attempts have been made to 
remedy this condition of affairs. A number of the companies in 1908 
joined in promoting a bill introducing provisions which would have 
enabled them to establish a statutory joint committee with power to 
issue its own stock guaranteed by the various companies. At present 
there was no one who cared to spend the money necessary for linking up 
the existing power-houses and so unifying London's electricity supply. 
Parliament struck out the clauses giving this power, the result being that, 
although a certain amount of domestic linking up had bcen carried out, 
the condition of electricity supply in London was pretty much the samo 
to-day as in 1908. 

Mr. Braithwaite procceded to describe the negotiations for the pro- 
posed formation of a holding company, there particulars being similar to 
those which the Chairman put before the shareholders of the Citv of 
London ('o., as reported in our issue of last week, p. 868. The object of 
the proposal (he said) was that they should go to London County Council 
and ask (1) for an extension of the period of purchase, and (2) a definition 
of what the terms of purcha:e would be, so that they might know exactly 
the basis on which their money would be repaid in 1931, or at any ex- 
tended date which might be fixed in order to provide sinking funds and 
to protect the shareholders" interests generally. It might be asked what 
they had to offer the County Council in exchange. 1f things went on as 
now it would become increasingly difficult for the companies, especially 
any of them not in a strong position, to raise money 1or the ordinary 
extension of their businesses, and consequently as 1931 approached the 
tendency would be to starve the undertakings so far as capital expendi- 
ture was concerned, so that what the County Council would purchase would 
be a mixed variety of all sorts of plant, &c. They had the recent National 
Telephone purchase before them to teach them caution. Therefore, they 
would go to the County Council and say that if the Council would grant 
an extension of time and define the purchasing clauses they would make 
the necessary expenditure to co-ordinate the system of London's elec- 
tricity supply and would undertake to provide what London had not vet 
had, an adequate source of bulk supply. At the present time no London 
company possessed the means of supplying à big demand for railway 
purposes, or for a large manufacturing demand. Berlin, Paris and 
Chicago were solving this prob'em, and if the Me::rs. Schröder, Morgan, 
Grenfell & Greenwell (as bankers) were prepared to adopt the financial 
side of the scheme, and the consent of London County Council could be 
obtained, they could go on. He believed the Council were disposed to 
meet the companies in the spirit of compromise, If bulk supply were 
possible the frequent applications to the Council for loans for municipal 
electricity supply would be avoided, and it was therefore in the interest 
of the County Council, even more than of the companies, that this 
scheme should go through. There were two sides to the proposed scheme, 
one the engineering and the other the financial. Dr. Parshall had ad- 
vised them on the engineering side, and on the financial side they had 
had the advice of Messrs. Deloitte, Plender, Griffiths & Co.,' and 
Messrs. T. H. Touche & Co. He was greatly surprised that the 
Chairmen of the London Electric supply companies, with three 
or four exceptions, did not even consider the scheme worth serious con- 
sideration. Dr. Parshall considered that the. linking-up part of the 
scheme could have been carried out in about a year at comparatively 
small cost. The establishment of bulk supply stations in localities 
where the greatest facilities for cheap generation exists would follow, 
and would mean probably that the site would be on tidal waters where 
plenty of water existed for condensing and of sufficicnt depth to accom. 
modate occan-going colliers for discharging their coal direct instead of 
barging it. It was estimated that ultimately £4,000,000 would he 
required for the scheme expended over a series of years. It had been 
urged against the scheme that it would involve the scrapping of plant 
which had cost £4,500.000, No such suggestion was ever made by the 
promotors. What would happen would be that the best power-houscs, 
those most economically situated, would continue to supply the load as 
long as it could so be profitably supplied. For anything he (Mr. Braith- 
waite) knew to the contrary the whole £4,000,000 value of the plant 
would not be scrapped before 1931, but in any case it would only be 
scrapped as it became uneconomical. Another misconception had been 
that it was proposed to build one power-house ; that also was a mistake. 
It was not necessary to say anything further on the engineering: side. 
On the financial side the suggestion under the scheme was that the 
debenture stocks should remain exactly as now, secured in the same way ; 
that all preference shares of the existing companies should be funded on 
a 4] per cent. basis into 5 per cont. debenture stock, behind which would 
be placed a sinking fund sufficient to redeem it before the expiry of the 
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extended tenure to be granted by the County Council. 
shares it was proposed to fund on the basis of 5 per cent. into 6 per cent. 
cumulative preference stock, and to give, as a first experiment all round, 
a bonus of 30 per cent. in ordinary shares of the new holding company. 
On the financial side a mis-statement had been published that this scheme 
of exchange of shares was based only on dividends and took no account of 
rcserves or anything of the kind. Nothing was further from the actual 
fact, because, in addition it was proposed to give to the ordinary share- 
holders of all the companies such an additional amount of ordinary 
sharcs as might be determined by an arbitrator to be allotted to each 
company in accordance with their respective claims based on reserve 
funds and the respective carnings and growth as shown by their accounts 
for the three years ended Dec. 31, 1913. Taking their own company, 
if this plan were adopted the effect on their shares would be that the 
holders of each 10 6 per cent. preference sharcs (total £100) would receive 
£133. 6s. 8d. in 5 per cent. debenture stock, and, as their preference shares 
ranked equally with the ordinarv for capital in the evcnt of the dissolu- 
tion of the company, they would put in a claim for ordinary stock in 
addition to represent that equity. With regard to the ordinary shaces, 
taking last year's dividends as a basis, each 10 shares would receive £140 
of 6 per cent. cumulative preference stock in addition to et least 30 per 
cent. bonus in ordinary stock in the new company (en additional £42), 
making £18. 4s. 2d. per £10 ordinary share. Further, they would receive 
such an amount as might be awarded to them under the clause referred 
to. From the dividend point of view the result would be that the holder 
of IC preference shares would receive £6. 13s. instead of £6 as at present, 
cs well as any dividend that might be declared on the ordinary stock, end 
the holder of 10 ordinary shares would receive a dividend of £8. 8s. 
instead of £7 and, in addition, the dividend on the ordinary sharcs which 
he would get asa bonus. Other incidental advantages would accrue from 
the adoption of the scheme. For instance, many of the shares of the 
London companies, even of the larger ones, were not very marketable. 
If, instead of 13 classes of shares, they had only one of a much larger 
emount there would be a much freer market, which always resulted in a 
relatively higher price. It had bcen allegcd amongst the misstatements 
that had been made that the promoting bankers were out for a huge 
plunder for themselves of about £1,000,000. There was no justification 
for that statement, as he had pointed out at the mecting of the City of 
London company a few days before. The bankers would be showing 
their faith in the financial soundness of the scheme by postponing their 
chances of reward until after the present sharcholders had received a very 
substantially increased dividend from the holding company. 

In conclusion, he would allude to the matte1 of the name of the County 


of London Co. being used by the promoters in connection with this bill. 


It was necessary that the bill should be put forward in the name of one of 
the existing companies, because they are the only people with a locus 
standi, and they lent their name at the suggestion of the bankers on two 
conditions—first, that they did not pay any of the costs, and, second, 
(and they took counsels opinion on this point) that the bill, as drafted, 
would not be inimical in any way to the interests of any of the London 
electric supply companics. Whether the bill goes through or not, we 
have a prosperous future before us. We have a large area outside the 
County Council's purchasing power, and we can stand alone if necd be. 
They had had in their minds the interest of London asa whole, and he was 
sorry the companies in whose interests they had been working should 
have treated the bill in such a hostile manner, He thought the time might 
come when a different attidude would be taken up by them. He moved 
the adoption of the report and accounts. 

Mr. R. PERCY SELLON seconded the resolution, and in doing so 
said that he and his colleagues unanimously endorsed the views put forth 
by the Chairman on the subject of London's clectric supply. 

Mr. H. L. CRIPPS said the entire object of the renewed activity shown 
by those interested in the London electric supply question wes that the 
present enactments, which were inconvenient, restrictive and harassing, 
should be repealed. In the proposed measure explained by the Chairman 
something like a first step had been taken. He had seen the cnergy 
which had been devoted to the measure, and could say that Mr. Renwick's 
devotion to the scheme had been remarkable, and the ability he had 
shown called forth his appreciation. He ventured to say it was the first 
practical scheme for putting the electrical business of London on a sound 
footing. 

Mr. W. J. FISHER regretted that more had not been done to en- 
lighten the shareholders of the different companies as to the real char- 
ccter of the scheme, and that so many misleading statements had been 
mede at shareholders’ mectings. This was a shareholders’ matter, and 
he suggested a united meeting at which the whole scheme could be ex- 
plained and a committee of shareholders of all the companies appointed 
to consider and report on the scheme. He thought that vested interests 
had something to do with the opposition. 

The CHAIRMAN said that, with regard to vested interests, they had 
suggested in the scheme that Water Board terms should be given to 
directors and officials who might be called upon to retire, and these terms 
he regarded as fairly liberal. 

The report and accounts were then adopted unanimously. 

Mr. J. J. BISGOOD proposed and Mr. LIGHTON seconded a resolu- 
tion approving the scheme by the shareholders of the County of London 
Nupply Co. (Ltd.), subject to any alteration in detail which the directors 
might approve.— Carried unanimously. 

Resolutions approving the dividends, re-electing the retiring directors 
(Mr. F. W. Reynolds and Mr. R. Percy Sellon) and the retiring auditor 
were adopted, and a vote of thanks to the chairman, directors, officials 
and staff brought the proceedings to a close. 


-— —— 


The ordinary 


South London Electric Supply Corpn. (Ltd). 


The ordinary gencral meeting was held on Monday, Mr. J. ATHERTON 

resided. 

The SECRETARY (Mr. H. H. Boyer) read the notice convening the 
meeting and the repor$ of the auditors. 

The CHAIRMAN : You will see that the number of lamps added to the 
circuits during the year has been the equivalent of 28,818 35-watt lamps, 
and exceeds those connected during 1912, which was the largest increas? 
we had had since the year 1908. "The total connections at the end of 
the year amounted to 302,124 (since increased to over 311,000), and, 
although this increase is very satisfactory, it is largely duc to the connec- 
tion of additional motors to the circuits, the increase in horse.power 
having been 820, making the total horse-power connected 5,384; but 
instead of the units for motive power being about equal to the units for 
lighting. as was the case in 1912, the units sold during 1913 for power 
purposes were nearly 900,000 greater than those for lighting purposes. 
with the consequence that although the receipts per unit for lighting and 
power purposes respectively have been maintained, the average per unit 
sold for all purposes has declined owing to the predominance of the supply 
for power over that for lighting. 

The lighting revenue is a little in excess of that for the previous year. 
For the purpose of increasing and popularising the use of electric light 
and the many useful and economical domestic electric appliances now on 
the market, we have carried into effect our decision to op2n central 
showrooms in one of the main thoroughfares in our area of supply. The 
units sold have increased by nearly 750,000 (from 5,118,000 to 5,741,226) 
or 14-8 per cent., and the gross receipts increased by £3,256, but as nearly 
all these additional units were sold at power rates, and we had to pay 
and are still paying abnormal prices for coal, coupled with the increased 
cost of labour, and, in fact, for all commodities, the amount retained out 
of the increased revenue as gross profit has been reduced accordingly. 
Taking. however, all the items of expenditure in the revenue account, the 
total sum is £23,475. 6s. 11d., which works out at the very satisfactory 
figure of 0-98d. per unit sold as compared with Id. in the previous year, 
this result again being one of the best obtained by any of the companies 
supplying electricity in the metropolis. Capital expenditure last year 
was £7,887. 19s. 7d., the greater portion for extensions to ma‘ns, additional 
transformers and for connecting up of new consumers. This year we 
shill have to meet the cost of the new showrooms at Brixton, also 
additional mechanical stokers and coal handling plant at the generating 
station, and also the cost of further extensions to our mains and the 
connecting up of new consumers as they are obtained. In regard to the 
change of generation from the single to the two-phase system, this has 
continucd to operate very satisfactorily throughout the year, and has 
been the means of bringing several important consumers on to our 
mains, and further consumers have been booked for two-phase supply. 
and these will be connected up as soon as they have completed the 
electrification of their works. : 

You will no doubt have seen references in the Press from time to time 
of late in relation to a scheme put forward by certain promoters for & 
combination of the interests of all the electric supply companies in Lon- 
don. With the view of effecting such à combination, there is a Bill 
before Parliament, promoted by the County of London Electric Supply 
Co., the success of which depended first upon the co-operation of the rest 
of the companies engaged in supplying electric energy, and, secondly, 
on the postponement of the date of purchase by the London County 
Council. After consideration by the various boards of the supply com- 
panics’ representatives from each company were appointed to meet and 
discuss the proposed scheme, with the result that they were not satis- 


| fied that the economies contemplated by its adoption could be effected, 


or that the enhanced profits anticipated would materialise. The con- 
clusion arrived at was that the scheme put forward did not commend 
itself. At the same time it was recognised by the Committee that the 
principle of co-operation was a sound one, though they felt themselves 
unable to support the scheme put forward. With the view of giving 
effect to this, the engineers’ Committee have been requested to pre pare 8 
comprehensive scheme to provide for the electrical requirements of 
London, based on the joint working of the Companies’ undertakings and 
on a satisfactory arrangement being come to with the London County 
Council in regard to purchase. Whether anything will come of this or 
not we are unable at this moment to express any opinion. 

From the report you will observe that the total amount available for 
distribution is £29,053. 7s. 8d., and out of this sum we have 
£6.300 for depreciation on plant and machinery. and in addition have 
written down other items amounting to £1,678, The item of £1,060.9s.8d. 
for renewals represents the value of certain obsolete meters and trans: 
formers which have been discarded and disposed of. After roviding 
for debenture interest (£6,274), and other interest acerued, &c., there 
remains to be carried to the general balance-sheet the sum 
£15,027. 13s. Id., out of which the Board have pleasure in recommending 
a dividend at the rate of 5) per cent. per annum on the ordinary shares, 
thus maintaining the increase in the rate which was made in 1912. I 
now move the adoption of the report and accounts. 

Mr. BUSH seconded the motion. 

Mr. RIXON asked what was the cost of the units the last two years. 

Mr. HORACE BOOT said that first of all he desired to congratulate 
the directors and the staff on he great improvement and excellent results 
that they had produced for the year. They would all like to see thar, 
expenses go down and their business go up, but the increase IM the 
business was very much larger than the ratio of the increase in expense®, 


With regard to the linking up of supply, it had for a long time been his 
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dream to see all the various London companies endeavour to operate 
entirely together, and for the reason that a large proportion of their 
capital spent at the. works was entirely unproductive. It had to be 
. spent to provide what was technically known as a stand-by supply. 
He hoped to see the day when one company would provide all the stand-by 
supplies for London, and the other companies would be using their capital 
continuously during the 24 hours. He would like to tell the directors that 
many of their shareholders would be pleased to participate in the fresh 
issue of capital if the underwriting money were paid to them, and not 
' to outside people, who had no interest in the Company. Jt was a shame 
that capital was issued by the companies, and the original shareholders 
never got an opportunity of supplying at anything like the price the 
Company reccived the capital. 

The CHAIRMAN, in reply, said the cost of units last year was 2:92, 
and this year 1-93. With regard to linking up. One difficulty we have in 
linking up in South London is that we are entirely different from other 
companies in London. So far as the purchasing power is concerned the 

Lambeth Borough Council have, as you know, an agreement with us to 
purchase. They have the option of purchasing in 1918, and that shuts 
. us out. of any linking-up scheme until they make up their minds what 
ey are going todo. With reference to underwriting we pay Is. on a £5 
share. 

The resolution was then carried unanimously. 

The CHAIRMAN said that the next business was the five resolutions 
involving the increase of capital. He then moved the following resolu- 
tions: “ That the capital of the Company, now consisting of £200.000 
divided into 65,000 sharcs of £4 cach (which shares are hereinafter referred 
to as the ordinary shares), be increased by the creation of 10,000 new 
shares of £5 cach, to be called Preference shares; that the said Preference 
shares shall confer on the holders thereof in priority to the Ordinary 
shares the right to a fixed cumulative preferential dividend at the rate of 
6 per cent. per annum upon the capital for the time being paid up thereon, 
but no further right to participate in profits.” 

Mr. H. BOOT seconded both resolutions, which were carried without 
discussion. 

The Rev. J. M. CLARK urged that the local residents should be 
circularised, as was done by the South Metropolitan Gas Co., to see 
whether they would take the stock. 

Mr. H. BOOT said that sentimentally the views expressed by the last 
speaker were excellent, but they had to bear in mind the large amount of 
the issue—£30,000. 

Resolutions approving the dividend of 5} per cent. on the ordinary 
shares, for the year 1913, and re-electing the retiring directors (Mr. J. M. 
Henderson, M.P., and Mr. F. J. Leslie), and the retiring auditors were 
then approved. 

An extraordinary general meeting followed and passed a resolution 
to insert an additional article into the articles of association regarding the 
new issue of preference shares. 

A vote of thanks to the chairman terminated the proceedings. 


Chelsea Electricity Supply Co. (Ltd.) 


The annual ordinary general meeting was held on Thursday last week, 
under the presidency of Mr. W. R. Davies. 

The SECRETARY (Mr. S. J. Cluer, F.C.I.S.) read the notice conven- 
ing the meeting and the auditors' report. | 

The CHAIRMAN said: The past year has been uneventful. Gross 
receipts have increased by over £2,000, but the debit side is also £2,000 
greater, and the amount to carry to net revenue account is only £90 more 
thana yearago. (‘oal is £900 more, dve partly to the larger num ber of units 
sold and partly to the higher price. We have bought current from the 
Central Com pany value £640, against £69 last year. The only other item 
of note is the reduction of £500 in rents from property, due to the abnor- 
mally heavy expenditure in improvements to partof the property, which, 
if we had so chosen, might have been charged to capital account. It does 
not mean that the permanent rental value of the property has diminished. 
In the capital account out of an expenditure of £12,700, £11,265 is for 
generating machinery. This is expenditure on our new Diesel plant. 

The report shows that, after making various appropriations to reserve 
for depreciation, &c., debenture stock premium redemption fund, cost of 
extinction of founders’ shares, and in reduction of the cost of investments 
(in all £17,834), we recommend final dividends on the 6 per cent. pre- 
ference shares and 5 per cent. for the vear on the ordinary shares. The 
results are not as satisfactory as we could have hoped. and there is no 


doubt that our plant at the present time is uneconomical, our coal cost 


being 0-63d. per unit sold. As you are aware, the position of our station 
prevents our using the most economical form of steam plant, turbine 
engines, and so we decided to instal Diesel plant to generate the more 
considerable portion of our current. Many delays have occurred with 
this plant, partly due to the necessity for heavier foundations than at 
first thought necessary, and partly to contractors, but I am glad 
to say the erection of the first three units is now practically completed, 
and although the plant is still in the hands of the contractors we hope to 
have it at work at an early date. The increase in 30-watt (8 c.p.) con- 
nections during the year was 12,449, the largest we have had for some 
years, and the total units sold is the largest in the history of the company. 
As regards the propsects for the current year, I think we may look for- 
ward, in the absence of the unexpected, to better resulta than for the year 
under review, as by means of the Diesel plant we ought to get our works 
cost down to a more reasonable figure, and, besides, there is, of course, 
the general increase of business which goes on every year, 


The Chairman proceeded to refer briefly to the proposals to the 
com panies with a view to the ultimate consolidation of the whole of the 
electricity supply of London under one control, and said that after ex- 
haustive examination, the directors had decided not to give their support 
to the scheme. The unification of London's electricity supply was, he 
considered the propersolution for the economical conduct of the business, 
and they hoped the companies themselves might be able to put forward 
& scheme which will achieve the results aimed at by the promoters of the 
scheme referred to, with a very much reduced capital expenditure, and 
one that would meet with the approval of London County Council, with- 
out whose goodwill and assent to an extension of the term of occupation 
by the companies nothing could be done. He then moved the adoption 
of the report and accounts and the declaration of the dividends. 

Major W. F. WOODS, J.P., seconded the motion, which was carried 
unanimously, l 

Mr. H. R. BEETON remarked that if the London County Council 
were agrecable to extend the period of their option of acquiring the 
undertakinzs they would be as ready to grant it to the companies. The 
companies were endeavouring to come to an arrangement among them- 
selves, and he went so far as to say that the London County Council 
would be much more likely to give an extension of time to a more econo- 
mical unification than that proposed by the financiers in question, 

Resolutions were passed re-electing the retiring director, Mr. H. R. 
Beeton, and the retiring auditors. A cordial vote of thanks to the 
chairman, directors and staff terminated the proceedings. 


Direct Spanish Telegraph Co. (Ltd.) 


The sixty-second ordinary general meeting was held on Wednesday, 
Sir JOHN DENISON-PENDER, K.C. M.G., presiding. 

The SECRETARY (Mr. Fred. Thos. Preddle) having read the notice 
convening the meeting and the auditors’ report, 

The CHAIRMAN said: Our traffic receipts show an increase of £65, 
and when you compare this amount with the large increase we received 
in 1912, amountiny to £3,000, I think we are fortunate in having even 3o 
slight an increase in 1913. The traffic from Jan. 1 this year shows satis- 
factory results. The working expenscs for 1913 show an increase of 
£1,158, which is due chiefly to an advance in salaries at the stations owing 
to a revision of the salaries which vour directors considered it only just 
to make, and which came into force on July 1, 1912; this revision, in- 
cluding the normal increases, amounts to £1,070. The balance of the 
£33,000 which we expended in 1911 on the partial renewal of the Bilbao 
cable disappears from the accounts, as we have taken the sum of £8,168, 
which was the balance left over, out of the reserve. The Bilbao cable 
was interrupted on Oct. 3 last, but was repaired on the I4th of the same 
month, the interruption thus having lasted only 12 days, and the cost of 
the re pair, £2,506, was charged against the revenue account. The £30,000 
4} per cent. debentures, issued 20 years ago, are repayable on June 30 next, 
and, as you sec by the accounts, £29,024 has been put aside for this, £800 
of the debentures having already been purchased and cancelled. some 
time ago. Thus, after providing for 12 months’ interest on, and the 
redemption of, the existing 44 per cent. debentures, and also after placing 
£9,000 to reserve, we are in a position to recommend the payment of the 
usual dividend at the rate of 4 per cent. on the ordinary, and 10 per cent. 
on the preference shares, leaving £02 to be carried forward. I now move 
the adoption of the report and accounts. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.I.E., seconded the resolution, 
which was carried unanimously. 

Resolutions approving the dividends and re-electing the retiring 
director (Sir John Denison-Pender) and the retiring auditors (Messrs, 
Deloitte, Plender. Griffiths & Co.) were then carried, and a cordial vote 
of thanks to the chairman, directors and staff, brought the proceedings 
to a close. 


AUTOMATIC TELEPHONE MANUFACTURING CO. (LTD.)- -The profit for 
the vear 1913 amounts to £24,166. 10s. Id. and with £370. 2s. Id. brought 
forward, the total is £24,536. 12s. 2d. After deduciing director’s fees 
(£1.225),depreciation on patents, good wills, buildings, plant and machinery 
(£4,000), writing off underwriting commission on shares (£3.000) and 
preliminary expenses (£1.093. Os. 10d.) and paving dividend on pre. 
ference shares (£12,000) a balance of £3.218. 11s. 4d. remains to be car- 
ried forward. The business in ordinary telephone and telegraph equip- 
ment continues satisfactory, but although good orders for automatic 
equipment were received. it was not found possible to complete during 
the year any substantial amount of this class of work. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—At the 
I7th ordinary general meeting on Thursday last week Mr. Aymor H. 
Sanderson presided and said: It is always a pleasant task to announce 
an increase of dividend and to show good progress, particularly when the 
future holds out. promise of even greater progress, as it certainly does on 
the present occasion. As in previous years, the larger portion of our 
capital expenditure during the year has been devoted to mains exten- 
sions. The company’s extensive area of supply, as I have often told vou, 
is an advantageous one, because new districts are continually being opened 
up. new roads made, new houses and shops are being built, and a large 
portion of them are certain to require electric light, so that, generally 
speaking. our investment in mains extensions will always be remunera- 
tive. Under the heading of " Investments " vou will see that a further 
sum of £9,500 has been advanced to the Richmond Company on loan, and 
we have taken up 2,570 £1 ordinary shares in the County of Dorset 
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_ Electric Supply Co. In the revenue account there is an increase of £283 
. in the amount of interest and dividends received, attributable mainly to 
the increased return on our holding in the Richmond Company. Under 
expenditure coal shows an increase, but in considering a large increase 
in coal cost you must realise that last year we generated some 700,000 
more units than in the previous year. But already the price of coal is 
, about Is, 6d. to Is. 9d. per ton less than when we last placed our con: 
tract, and we haveevery reason to believe that we shall be able to place our 
, coal contract at a considerably less figure. Rates, taxes and insurance 
show an increase of £220. The charges for rates and taxes last year 
amounted to £3,925, equivalent to 24 per cent. on our ordinary share 
capital, and 1 must protest against the very heavy burden this excessive 
taxation has been upon our undertaking for some years past. 1t is also 
with regret I notice we are more heavily assessed than some clectrical 
undertakings in similar towns. We have from time to time complained 
to the authorities of the unfair manner in which we have been assessed, 
but so far without avail. I still have hope. We have written off out of 
revenue for the year £1,828 in respect of leascholds and special redem p- 
tion funds, £358 off suspense account, and £6,000 for depreciation, com- 
_ pared with £5,000 in the previous year, so that the total amount wiitten 
off out of revenue is equal to 5-46 per cent. on the ordinary share capital. 
The sum so written out of revenue for the vear in respect of reserves is 
£788 more than the previous year, and the balance to credit of deprecia- 
tion now stands at £38,284, against £34,703. The total profits of our 
trading department for 1912 were £351, and for last year £687. This 
department was established mainly with the object of popularising 
electric light and assisting in the development of the company's business, 
The total applications for supply at Dec. 31 last was the equivalent of 
8,790 kw., an increase of 545 kw., the total connections being 580 kw., 
compared with 556 kw., the previous year. The total number of units 
‘sold during the past year was 3,668,007, an increase of nearly 10 per cent. 
on the year. The total number of our consumers to date amounts to 
7.054. We have made considerable additions to our machinery and 
plant at our Bourne Valley station. This plant is of the most economical 
and efficient character, and it is estimated that in coal alone it will enable 
` us to make an economy of 25 per cent. or more. We have lately entered 
into a contract with the Corporation of Bournemouth for lighting during 
a period of years the Bournemouth Pier, Pier Approach, Lower Pleasure 
Gardens, the Square and the Winter Gardens, and we are supplying cur- 
rent under this contract. We are gradually getting a better business in 
supply of current during daylight hours. Our supply for heating and 
cooking showed last year an increase of 25 per cent. over the previous 
year. Our power supply showed 10 per cent. increase, and the amount 
of current sold during the daylight hours for all purposes is now showing 
an increase of 30 per cent. on the previous year. One other large con- 
tract is in prospect of being arranged at an carly date in the neighbour- 
hood of Bournemouth, representing an increased supply of some 300,000 
units per annum in the aggregate. I may add that the Richmond Com- 
pany has recently taken the enterprising course of changing over from 
generating its own current to taking a bulk supply from a neighbouring 
company on terms which, after providing for the necessary sinking fund 
to redeem the plant thrown out. of use, will show a considerable saving 
on the price at which the company was able to generate eurcent for itself. 
No far the results have been eminently satisfactory, ‘There is one other 
point in connection. with the Richmond Company of great: signiticance 
to that Company. Dast year, after lengthy and dificult negotiations, 
the company succeeded. in obtaining an extension of its Concession to 
supply electricity in the borough of Richmond for a further period of 
30 years from the expiry of the present concession in 1921, thus giving 
37 years! life from the present time, and this concession has been con- 
firmed by Act of Parliament. Another point of interest is that we have 
sold our interest in the Swanage and Wimborne provisional orders to the 
County of Dorset Electric Supply Co. That company has started 
business under favourable auspices and with good prospects of success, 
and [ feel confident our investment therein. will eventually turn. out 
satisfactory. The valuable services of Dc. J. A. Hosker and Mr. F. W. 
Reynolds have been secured for the board of the company. [E should 
like to add that [ cannot speak too highly of the valuable services ren- 
dered by the officers and staff of the Bournemouth & Poole Co, during 
the past year. J now move the adoption of the report and accounts. 
Dr. J. Atkinson Hosker seconded the motion, which was carried unani- 
mously. ‘The declaration of the dividends set out in the report was then 
approved, and the retiring directors having heen re-elected and the 
auditors re-appointed, a cordial vote of thanks to the chairman, directors, 
(engineers and staff was carried by acclamation, and the proceedings 
terminated. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—'The profit for 1913 
amounts to £247,351, and with £74,230. 14s, 7d. from 1912, the total is 
£321,581. 14s, 7d. Deducting directors’ and debenture trustees’ fees 
and remuneration to Works Committee (£5,315), interest on first and 
second debenture stock (£32,500), depreciation on buildings, plant, &c. 
(£22,000), amounts transferred to reserve account (£20,000). to special 
reserve account (£85,500) and to first mortgage debenture stock redemp- 
tion account (£5,000), written off patents and goodwill (£35,000), dividend 
on preference shares to Dec. 31, 1913 (£30,000), and interim dividend on 
ordinary shares to June 30, 1913 (£20,000), leaving available for dividend 

-a balance of £143,266. 14s. 7d. The directors recommend payment of a 
further dividend of 9s. per share on the ordinary shares, making with the 
interim dividend already paid a total of 13 per cent. for the year 1913 
(£45,000), carrving forward £98,266, 14s. 7d. There was an increase in 
the volume of trade compared with 1913, and this has resulted in an 
additional profit of £28,956, A sum of £35,000 has been written off 
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patents and goodwill; this item, which originally stood at £251,672, is 
now eliminated as an asset from the balance-sheet. 


BRITISH L. M. BRICSSON MPG. CO. (LTD.)—At the meeting on Wednes- 
day the chairman (Mr. W. M. Crowe) said that the company was making 
good progress and the prospects for 1914 were extremely good. The net 
profit amounted to £23,808. 11s. 10d., after writing off £10,503. 3s. 8d. for 
depreciation and paying the debenture interest of £2,500, and that result 
might be considered & very fine one, particularly in face of the fact that 
wages went up considerably during the year and other expenses increased, 
The past year was fairly satisfactory so far as orders went; it was neces- 
sary to cut prices even to a fine point, so as to secure orders from the Post 
Office. Had it not been that they had a large amount of work other than 
telephone work the result would not have been so good as it was. That 
outside work was becoming an important factor in their business, and the 
directors were doing all in their power to encourage and extend it. It 
secmed that the telephone had not made such strides in this country as 
was expected of it when the Post Office took over the business of the 
National Telephone Co. The consequence of that was that there was 
not sufficient work in the country for all the telephone manufacturers. 
They, therefore, had to look elsewhere in order to keep their factory full. 
They had a scheme in hand at present by which they hoped to tap anew 
source of telephone work—that was, new to them as a company. ` In the 
past they had confined themselves to making and supplying only high. 
class telephone material such as was required by the Post Office and other 
Government offices and the Colonies. They had left th» making of 
cheaper class material to other manufacturers. Now they intended to 
go into that business and to appeal to the contractor whose business it 
was to supply telephones to private houses, factories, hotels, &c., and 
they hoped to secure part of that business. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—At 
the meeting on the 12th inst. the chairman (Mr. H. R. Beeton) said the 
growth of their business during the past year continued to be satisfac- 
tory. The number of new customers connected, though not quite so 
large as last vear, was with that exception, the largest number connected 
for the past 10 years, and the number of 8 c.p. lamps connected was also, 
with one exception, the largest in their history. The sales of current 
only showed a slight increase (about 24 per cent.). Their net revenue 
was £1,678 less than in 1912. Their sales of current this year showed a 
good improvement, and with a saving in works cost and the prospect of 
small capital expenditure they looked forward to a be:ter year in 1914. 
The fact that every year they must be drawing nearer to the point of 
saturation in lighting, and the likelihood that with the progress of inven- 
tion lamps would become every year more economical in the use of 
current, obliged them to look for future development to the growth of 
cooking and heating by electricity, For some years past they realised 
that, in order to safeguard the future of their busines: in an essentially 
residential area such as theirs, it was incumbent upon them to cultivate 
that accessory load, and they believed that, as pioneers in such develop- 
ment, they might reasonably hope to reap a reward beyond that which 
their statutory limitations in lighting permitted of. The Accessories Co. 
waa the means they had planned to that end, and they had asked their 
Shareholders to meet them there that day in order that they might see 
something of its premises, [t possessed, in combination with its show- 
rooms, & restaurant, the kitchen of which had been indispensable in 
acquiring the knowledge involved in designing the unrivalled cooking 
appliances which they were producing in the works adjoining, and which 
they were already supplying with unqualified satisfaction to customers at 
home and abroad. They had acted on the conviction that the best way 
to find out how to perfect a new appliance was to use it, and their Acces- 
sories Co. was the only firm in the world which, besides being connected 
with a supply company, not only made a cooker, but used it to cook with 
in the regular course of its business, Great was the superiority of a non- 
combustive cooking agent, its general adoption could only be effectually 
promoted by perfecting the design with reference to the many small con- 
veniencies and efficiencies, the absence of which was revealed by constant 
use, and the degree of perfection which by general consent their domestic 
cookers had achieved was due to the fact that their engineers had had 
their kitchen under constsant observation. By that means they had 
been able to effect improvements before placing their goods on the 
market and so t»obviate the necessity of remedying defects afterwards, 
with the result that they enjoved the unstinted recommendation of their 
customers, The possibilities of the business which were revealed to them 
in consequence of that unique combination of resources confirmed their 
confidence in the future. Of course. thev were only in process of founding 
that branch of their business, and the eonsiderable capital they had sunk 
in it was at present unproductive, but they looked forward to earning 
good profits in the future in that portion of their enterprise. The small 
loss which the restaurant hed so far incidentally entailed had been met 
out of surplus profits, and such as it was they regarded it as by no means 
an excessive price to pay for the assistance which it had afforded to their 
general business, and for the service which it had done them in bringing 
the merits of electric cooking to the notice of their consumers in the most 
effective manner. In reference to the scheme promoted by certain 
responsible financiers for the amalgamation of the interests of the London 
com panies, he said that the London companies might be roughly divided 
into two classes—those which provided adequate reserves before deciding 
what amount was available for dividend, and those which did not do sô— 
and as the proposed amalgamation was on the basis of dividends only an 
irrespective of total profits, the companies which were prudently man- 
aged in this respect (among which theirs happily found itself) saw i 
particular inducement to enter into the combination whatever genera 
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problematic benefits might have promised. The joint committee of all 
the London companies was taking steps to formulate a scheme for uni- 
fication on co-operative lines, which, if successful, would certainly be 
moro economical, and as such would be entitled to more favourable 
consideration at the hands of the London County Council in any mutual 
adjustment of interests. 


W. T. GLOVER & CO. (LTD.)J.—At the meeting on Monday the chair- 
man (Mr. A. L. Ormrod) stated that the trading for the year resulted 
in a profit of £33,795. ‘That was slightly disappointing to the manage- 
ment, as with a greater turnover than in the preceding year they had 
secured a smaller profit. They had earned approximately the equivalent 
of 18 percent. on the ordinary share capital, out of which £3,600 had had to 
be written off investments, a position which was common to all com- 
panies possessing the most carefuly selected list of investments. In 
reference to the sale of the undertaking of the Trafford Power & Light 
Supply (1902), a majority of the shares of which were held by the com- 
pany, he said he thought the bargain was a good one for the buyer, but 
it was worth the company's while to sell so as to release a large sum and 
leave the energies of the management free to be devoted to the prosecution 
of the company’s business, and with less responsibilitv for the future 
development of the neighbourhood. 'lhere had been considerable 
extensions to the premises and plant during the year. 


0. C. HAWKES (LTD.)J—For the year ended Dec. 31 the net profit, 
after allowing for bad and doubtful debts, and making provision for 
depreciation and charging cost of replacement and repairs, amount» to 
£8,802. 16s. 2d., including balance brought forward  Deducting manag- 
ing director and directors’ fees (£1,115), &c., the balance is £7,256.15s.6d. 
The directors have paid a year's dividend of 5 per cent. per annum on 
preference share capital to Dec. 31 last, which absorbs £4,250, and 
recommend that the balance (£3,006. 15s. 6d.) be carried forward. During 
the year the business was disturbed by a local strike, which lasted 11 
weeks and ended in a considerable advance in wages. 


HUELVA GAS & ELECIRICITY CO. (LTD.)—The profit for 1913 was 
£1,979. Crediting amount forward, and deducting preference dividend 
for the year, and writing off £1.400 for depreciation of gas and electric 
plant, the balance (£465) is to be carried forward. 


LONDON & SUBURBAN TRACTION CO. (LTD.:— The report of this 
company. which was incorporated in November, 1912, for consolidating 
the interests of the shareholders in the Metropolitan Electric Tramways, 
the London United ‘Tramways and the ‘Tramways (M. E. T.) Omnibus Co., 
and for acquiring interests in other similar concerns, gives a list of tho 
shares acquired 1n the companies named, and also in the South Metro- 
politan Electric Tramways & Lighting and the Gearless Omnibus Co.s, 
and particulars of the progress of these undertakings are set out. The 
revenue for the period under review, consisting almost entirely of the 
dividends and interest receivable upon its investments in and loans to the 
lubsidiary companies, amounted to £105,370. 18s. 5d. After deducting 
all expenses chargeable to revenue (including debenture and loan in- 
terest) there remains £885,252. 10s. Out of this balance the 5 per cent, 
dividend on the preference shares has been paid, leaving £8,597. Is. lUd., 
which the directors propose to carry forward. 


LONDON UNITED TRAMWAYS (LTD.)—The operation of the company's 
undertaking during 1913. resulted. in gross receipts amounting to 
£337,193. 175. 10d. After adding balance brought forward and deducting 
all ex penses chargeable to revenue, including an appropriation of £20,000 
to reserve for reconstruction and renewals, there remains £14,600. 165. 6d.. 
which the directors recommend should be dealt with by paving a dividend 
on the preference shares at rate of } per cent. per annum (£12,500), 
leaving to be carried forward £2,100. 16s, 6d. Expenditure during the 
year to the amount of £12,825. 8s. 11d. has been charged to reserve for 
reconstruction and renewals and £2.630.. 16s. to general reserve. The 
gross trathc receipts, in spite of a smaller ear-mileage, show the satisfac- 
tory increase of £6,662 over those of 1912. Owing, however, to increased 
cost of coal and material, and to special expenditure on. permanent way 
and overhaul of rolling stock, the net profits show a decrease of £5,635. 
Duiiny the year the work of welding the joints on the older lines has been 
completed. Pending a tinal settlement in the matter of the purchase of 
the company's tramways in Hammersmith, the London County Council 
have agreed to make further advances to the comapny for the reconstruc- 
tion of the remainder of the older lines within the borough, and the work 
is almost completed. 


MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.)—At the recent meeting 
Mr. W. J. New stated that further progress had been made during 1913, 
The total revenue, including £410. 19s, 4d. brought forward, amounted 
to £3.005. 2s. ld., and after providing £1,000 for debenture interest, the 
balance was £2065. 2s. 1d. Ihe directors recommended that a dividend 
of 31 per cent. be paid, that £750 be placed to reserve for renewal of plant, 
and that the balance of £615. 2s. ld. be carried forward. 


METROPOLITAN ELECIRIC TRAMWAYS (LTD.)—The revenue for 1913 
amounted to £530,245. 14s. 6d. After adding balance from 1912. and 
deducting all expenses chargeable to revenue, the available balance is 
£52,282. 3s. 7d. The directors recommend that £12,000. be placed to 
reserve, that £25,000 be devoted to payment of the preference dividend, 
and that a dividend on the ordinary shares at the rate of 3 per cent. be 
paid, leaving £1,052. 2s. to be carried forward. Negotiations are pro- 
ceeding for the transfer to Middlesex County Council of the powers con- 


"ferred upon the company by the Metropolitan Electric Tramways (Rail 


less Traction) Act, 1913. The through running arrangements with the 
London County Council referred to in the two preceding reports have been 


extended to other service routes converging at Finsbury Park, and the 
company's cars now run to the Euston, Holborn and Smithfield termini of 
the County Council's system. The facilities thereby given of travelling 
between the centre of London and the various northern suburbs without the 
necessity of changing cars are greatlv appreciated by the travelling public. 
The agreement with the London County Council, under the terms of 
which the company had for five years the exclusive use of the shoit 
length of tramway in the Archway-road, has been temporarily renewed 
pending the completion of negotiations for the institution of a through 
service between Barnet and London via that tramway. An agreement 
has been entered into with Hertfordshire County Council for the abandon- 
ment of the authorised light railwavs in Watford and Bushey. The 
business of the North Metropolitan Electric Power Supply Co. continues 
to show a satisfactory expansion ; the total number of units sold. during 
1913 amounted to 34.430.384. an increase of approximately 18 per cent. 
over the figure for the preceding year. 


MINEHEAD ELECTRIC SUPPLY CO. (LTD.)—At the recent meeting it 
was reported that the total units sold in 1913 were 220,969 compared 
with 181,417 in 1912. and the greater part of this increase had been for 
heating and cooking. A large suction gas plant had been added. The 
profit on trading (after payment of debenture interest, &c.) was £1,742 
plus £11 brought forward. A dividend of 8 per cent. per annum was 
declared on the ordinary shares, depreciation and reserve fund. was in- 
creased by £900, and £21 carried forward. 


NEWMARKET ELECTRIC LIGHT CO. (L1D..——At the meeting on Monday 
it was reported that during 1913 the equivalent of 1,918 33-watt lamps 
were connected to the mains, making the total connected at the end of 
1913 29,729 lamps. Applications for a further 300 lamps have been 
received this year. The profit on the year's working, added to £61.105.2x. 
brought forward, amouuts to £2,691. 12s. 3d., which after providing for 
debenture and other interest (£733. 10s. 10d.) leaves £1,858. Is. 5d. The 
directors recommend payment of a dividend of £4 per cent., that £750 be 
carried to reserve for renewal of plant, and that the balance of £145.135.5d. 
be carried forward. 


NORTH METROPOLITAN ELECTRIC POWER SUPPLY/CO.—The revenue 
for the vear 1913 was £164.406. 16s. 6d., an increase of £21,445. 5s. 2d. 
over 1912, and the expenditure £85,773. 4s. 9d.. or £14,145. 5s. ld. in 
excess of 1912. The balance of £78,033. 11s. 9d.. together with interest 
and dividends receivable and amount brought forward, makes en avail- 
ble total of £89.082. los. 6d. After providing for mortgage, loan and 
debenture interest, transferring £2,000 to reserve and. placing £21,150 to 
depreciation account, the directors propose to appropriate the balance 
by providing for the dividend to Dec. 31, 1913, on the 6 per cent. cumu- 
lative preference stock and the payment of a dividend at the rate of 
6 per cent. per annum, together with a bonus at the rate of 12s. per fully- 
paid share on the ordinary shares, leaving £1,054. 6s. 4d. to be carried 
forward. The capitalexpenditure during the vear was £66,483. 13s. 10d., 
and at Dec. 31 last had reached a total of £732.251. 16s. 11d. The total 
number of units sold during the year was 34.430,384, which, compared 
with the previous year’s figure of 29,231,099, is an increase of 5,199,285 
units, or approximately 18 percent. The building and plant extensions 
in connection with the Brimsdown and Hertford power stations are now 
completed. The extensions of the Willesden and Nt. Albans power 
stations are still in progress. The business of the North Metropolitan 
Electrical Power Distribution Co. continues to develop satisfactorily, 
and a dividend at the rate of 6 per cent. has been paid by that company 
in respect of the past year. 


NORTH ORMESBY, SOUTH BANK, NORMANBY & GRANGETOWN RAIL- 
LESS TRACTION CO.—At the meeting last week the chairman, Mr. W. W. 
Storr, said the capital of the company was £40,000. and had been chiefly 
suberibed by local investors who were connected with or interested in the 
districts which it was intended to serve, Messrs. Bolckow, Vaughan & Co. 
being the largest shareholders. The constructional work would be begun 
forthwith. Jt is proposed to run a 10 minutes! service from Middles- 
brough 


SOUTH METROFOLITAN ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.) 
—The total revenue for 1913 amounted to £63,132. against £061,944. for 
1912. Deducting expenses chargeable to revenue, including pavments to 
local authorities under agreements and interest upon debenture steek, 
and after setting aside £45,000 to renewals fund. there remains £15,026, 
With £922 brought forward, the available balance is £15,949. The 
directors propose to allocate £5,000 to reserve, to pay a dividend «t rate 
of 6 per cent. per annum on the preference shares for the vear to Dec. 31, 
1912, £10,174. leaving to be carried forward £775. The gross receipts 
from the working of the tramways and light railways were £44,443, an 
increase of £301. ‘The motor-omnibuses commenced running in August 
last and the net receipts amounted to £1,035. The gross receipts trom 
the electricity supply section (including amount represented by the sale 
of energy to the tramways) amounted to £15,604, compared with £14,124. 
The total number of units sold (including 198,697 supplied to the tram- 
ways) was 1,034,061, compared with 920,316. The number of. units sold 
for lighting and power was 835,364. compared with 727,580 units, The 
number of consumers is 1,759, com pared with 1,535, 


SOUTH STAFFORDSHIRE TRAMWAYS CO. (LTD.)—The directors’ re port 
for 1913 states that the income (including £406 brought forward) 
amounted to £3,546. After deducting administration and general exe 
penses and writing off depreciation of investment in. Belfast Corporation 
stock, there remains £3,263. The directors recommend that a dividend 
of 34 percent. be paid on the preference shares, £603 being carried forward, 
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VICKERS (LTD.)—The directors have decided to place £300,000 to 
general reserve and to recommend a final dividend of 1s. 6d. per share 
(tax free) on the ordinary shares, making 2s. 6d. per share (or 123 per cent.) 
for the year. The amount carried forward is £222,810. 17s. 8d. An 
increase in the ordinary share capital of £1,110,000, or of one share in 
four of the present capital, is proposed. 


YORKTOWN & BLACKWATER GAS CO.— At the recent meeting the chair- 
man (Mr. D. Sparvell) said they had power to supply electricity in that 
neighbourhood and Crowthorne, and if they did not provide a supply by 
next vear their order would lapse. The directors felt sure it would pay 
them to undertake the supply, and after carefully considering the ques- 
tion came to the conclusion that it would be better and cheaper for the 
public for the company to purchase their electricity in bulk instead of 
generating it themselves. 


WINNIPEG ELECTRIC RAILWAY CO.—The gross earnings for 1913 were 
$4,078,694, compared with $3,765,384 in 1913. After providing for the 
pereentage of earnings accrued to the city and interest on bonds, the 
directors declared four quarterly dividends, leaving $185,461, which has 
been transferred to profit and loss account, making a total credit of 

3,276.6097. From this amount $1,000,000 has been transferred to 
reserve and $375,000 to suspense account, leaving £901,697 to be carried 
forward. Among the contracts concluded during the year 1913 were the 
following : With Manitoba Government for lighting and electric power at 
the new Agricultural College Farm and college buildings, with the 
Canada Cement Co. for electric power for their new manufacturing plant 
at West Winnipeg. with the Canadian Pacific Railway Co. for lighting and 
power for their new shops and round houses at North Transcona. During 
the vear the directors secured franchises and made contracts for the new 
railway lines in the municipalities of St. Vital and Fort Garry (adjacent 
to Winnipeg) for electric lighting and power in the municipality of St. 
Vital, and for street lighting in the municipalities of Assiniboia and St. 
Vital. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES & CHARGES, &c. 


Ed 


NEW COMPANIES. 


BISHOP'8 CASTLE[ELECTRIC LIGHT & POWER CO. (LTD.) (134,545).— 
Rez. March 13, capital £2.500 in £1 shares, to carry on at Bishop s Castle 
and elsewhere in Shropshire the business of an electric supply company, 
to take a transfer of agreement between H. O. H. Wenma . and Corpora- 
tion of Bishop's Castle. First directors are G. W. Summers, F. N. ‘Turner, 
F. H. Hendle, H. Donaldson and H. O. H. Wenman. Reg. office: 79, 
Lichfield-street, Wolverham pton. 


JAMES [D. BOYD & CO. (LTD.)—(134,533)—Reg. March 12. capital 
£5,000 in £l shares, to take over business of heating and ventilating 
engineers, &c., carried on as James Boyd & Nons. Private company. 
First directors are S. J. Benham, J. D. Boyd and C. R. Allensby. 


McKAYS STORES (LTD.) (9.029.)—Reg. in Edinburgh on March 14, 
capital £3,000 in £1 shares (2.500 preference), to carry on the business of 
MeKays Stores, wholesale and retail ironmongers, manufacturers of and 
dealers in incandescent and electric light fittings, &c. Private company. 
First directors are G. H. McKay and Margaret McKay. Reg. office: 
840, Argvle-street, Glasgow. 


SPRATT’S AUTOMATIC SYND. (LTD. (134.289.)—Reg. March 2, 
capital £1,000 in £I shx es, to acquire and turn to account certain British 
and foreign patents granted to C. Spratt and F. J. Shenton for improve- 
ments in coin-freed apparatus, and to carry on the business of makers and 
repairers of and dealers in dynamos, are lamps and clectric lighting and 
other plant, electric telegraph, telephone and general engineers, &c. 
Private company. First directors are C. Spratt and E. H. Smith 
chairman). Reg. office, 9. Erlanger-road, New Cross, S. E. 


TRANSISO SYND. (LTD.) (134.542)—Reg. March 12, capital £40,000 
in £1 shares, to carry on the business of manufacturers of and dealers in 
meehanical, electrical and chemical processes, appliances, &c. Reg. 
office : 68, Cowcross-street, E.C. 

TUBEX ENGINEERING CO. (LTD.) (134.466.)— Reg. March 9, capita 
£5,000 in £1 shares, to take over the business of electric and mechanical 
engineers and manufacturers of sterilising and Pasteurising apparatus 
carried on by W. R. Walkey as the Tubex Engineering Co. Private com- 
pany. Secretary: B. W. White. Reg. office : 55, Victoria-street, S.W. 


STATUTORY RETURNS. 


BLACKPOOL & GARSTANG ELECTRIC LIGHT RAILWAY CO. (LTD.)— 
According to return to Jan. 2 capital is £10,000 in £5 shares. 361 shares 
taken up. £4 per share called up. £1,707 paid (including £323 received 
on application for further shares, not allotted), Mortgages and charges : 
nil. 

CITY OF ELY ELECTRIC LIGHT & POWER CO. (LTD.)—The return 
to Jan. 12 gives capital a3 £5,000 in £] shares, 3,003 shares taken up. 
Ds, per share called up. £300. 63, paid. Mortgages and charges, nil. 


CUTTING BROTHERS (LTD.)—In return to Dec. 31. 1913, capital is 
£6.000 in £10 shares. 500 shares taken up. £10 per share called up on 
100. £1,000 paid. £3.200 (£8 per share) considered as paid on 400, 
Mortgages and charges, £3,600. 


OSRAM LAMP WORKS (LTD.)—The capital in return to Jan. 14 is 
£100,000 in 7.500 “ A " and 2,500 “ B " shares of £10 each. All shares 
taken up. £10 per share called up on 5,000 “ A." £50,000 paid, 
£50.000 considered as paid on 2,500 ‘‘ A" and 2,500 '* B." Mortgages 
and charges, £30,000. 

PONTELEC WELDING PATENTS (LTD.)—Capital in return to Jan. 2 is 
£30,000 in £1 shares (10,000 preference). 20,000 ordinary and 5,000 
preference shares taken up. £5,000 paid on the preference, £20,000 con- 
sidered as paid on the ordinary. Mortgages and charges: £1,900. 


SHEFFIELD ELECTRIC POWER CO. (LTD.)—Capital in return to Dec, 
3l. 1913, is £2,000 in £1 shares. 2 shares taken up. £2 paid. Mort- 
gages and eharges nil. 

SPAGNOLETTI (LTD.)—According toreturn to Dec. 17, 1913, capital is 
£20.000 in £1 shares. 12,352 shares taken up. £2,707 paid, £9,645 con- 
sidered as paid. Mortgages and charges, £12,500. 

STANDARD CABLE MFG. CO. (LTD.)—The return to Nov. 6, 1913: 
gives capital as £50,000 in £10 shares. 2,494 shares taken up. £24,940 
paid. Mortgages and charges nil. 

WESTINGHOUSE COOPER.HEWITT CO. (LTD.)— Capital in return to 
Jan. 12 is £30,000 in £1 shares. 10,000 shares taken up. 9s. 6d. per 


share called up on 30,000 ordinary. £14,250 paid. Mortgages and 
charges, nil. 


MORTGAGES AND CHARGES. 


CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)—Mortgage dated 
March 5, 1914. to secure £550, charged on land and generating works 
at Crossways, Church Stretton and a Provisional Order. Holder: E. Bond. 


ELECTRO-FLEX STEEL CO. (LTD.)-—Issue on March 7, 1914, of £7,00. 
debentures, part of a series of which particulars have already been filled. 


HARRAWAY BROS. (LTD.)—Issue on Feb. 3 of £550 and on March 10; 
1914, of £600 debentures, parts of series of which particulars have already 
been tiled. 

LIVERPOOL ELECTRIC WELDING CO. (LTD.)— Issue on Feb. 4, 1914, 


of £100 cebentures, part of a series of which particulars bave already 
been tiled. 


RUGBY LAMP CO. (LTD.)—Issue on Feb. 25, 1914, of £700 debentures 
part of a series of which particulars have already been filed. 


RECEIVERSHIPS. 
J. W. BRETTELL (LTD.'—G. E. Corfield, Balfour House, Finsbury- 
pavement, E.C., ceased to act as receiver or manager on Jan. 6, 1914. 


CITY NOTES. 


compe 


MEMORANDA (March 19).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 2611. per oz. Console 74$—75} for money and 
for account. Consol» Pay Dav. April 1. Stock and Shares Continuation 
Days. March 24 and April 16. ticket Days, March 25 and April 7. 
Pay Dava. March 26 and April 8. Mining Shares Carry Over Days, 
March 23 and April 3. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of unità 
delivered to consumers during the five weeks ended Jan. 30 amounted to 
1.212.997, compared with 1.021,662 units in the corresponding five weeks 
of 1913. 


ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)— The tramway and light- 


ing receipts of this company for the quarter ended Dec. 31 last were 
£23,348, and the expenses were £14,490. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—The transfer books are closed 
from the 18th to the 25th inst. inclusive. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD).—The directors have 
decided to transfer £000 to reserve and to recommend a dividend at the 
rate of 4 per cent. per annum, less income tax, for the half-vear to Dec. 3l, 
1913. 

NATIONAL TELEPHONE CO. (LTD.)—The liquidator (Mr. Geo. Franklin) 
announces that the final distribution of the assets of the company will be 
made on the 25th inst. The amount will be 1-48 per cent. (equal to 3-5d. 
in the pound), making a total distribution of 105-48 per cent. on the de- 
ferred stock. This completes the liquidation of the company. 

SOUTH METROPOLITAN ELECTRICJLIGHT & POWER CO). LTD.)—The 
directors are offering to the shareholders and debenture stock holders 
20,000 6 per cent. cumulative second preference shares of £1 each at pat. 


TOPSHAM ELECTRICITY SUPPLY CO. (LTD.)— l'he directors have de- 
cla-«d a dividend of 5 per cent. on all shares. 
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METAL PRICES. c.,qute under | ELECTRICAL COMPANIES’ SHARE LIST. 
Messrs. J. B. Garnham & Sons, 132, Upper Thamee-street, London, E.C., q bet ton ee iE RR MDC RCRUM AT E MM ee 


date March. 18 the following as the present basis prices of 
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Solid Drawn Brass Tubes........ 7¢d. Antimony SOLD METALS.  — perdon: dj |DEND "s 
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March 18. the following prices of O per ton :— per ton. | s 1% ES pea Re (red.) ;... —94 H : 9 Jan July 
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Braziery Copper jas £52 O 0! Clean Copper Wire ....... . £62 0 o | st. Do. 4i per Cent. Deb. Stock (red.).... 91 —93 1416 9 A 
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———————————MÀ— ———————— - St. 5% le per nt. A je ot = 7 6 an, 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS | Sky BSS] Do., th Rer oni 2nd Deb, Stock sii] 109 —103 | 4 7 8 | fa" jui 
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wee . d 5 * — [M M » 
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oe ration .... n , . AT Do. ) um. el. PPP PPP Pet 
East Ham Council ,.....| ” 1| 1012 7 8 | 6M c 246 [SE 6% Notting Hill E L- Co. 6% Non.Com. Pret SEIS d s 
"eot se test eost soce M r ! fo ectric *«*990*99580902092099090 T A 
Ester Corporation .....| |, 13 233; + 21| 5 16.733 + 789 Ey bs 5 per Cent. Cum. Pref. .......... 2 H »2 : Mar f Sept 
Glasgow Corporation ...| , 14] 20,117) + 8i2| 43 SUED NF TUM St.) 4% | Do. 4% Deb. Stock........+ssesese 9)—?; 692 0| Feb, Aug 
debere ue. IL ee tage E Ie | peus EORNM Eco ce aen HELE 
D. wvovece oe ee "2 oe INN ao . T s TIPP ecc cíc090 ae: 

Fallas Corporation 7 " lo 1.839 H a 49 | 102285 + 3,935 St 3h ma 34 per Cont Deb. Stock (red)... s2 -8 ii A ae uly 
p TramsCo | , Y PUUMEIETOCM E th London Electric Supp et af 
Hon eat » 14 [511,035 | +52,359 | uii | $136,484 ESRT d sts Soy: "Do. 5% Ist Mort. Stost hoi) Bag ron ee ee 
Hull Corporation........ m 14 3,209 + 194 9) 153,318 + 8.132 } 0/83 Ow 7 per Cent Ist Pref ocvreroroce 97°—109 | 4 10 0 April, Od 
Mkaa District Council s. n 14| 'ASL| + 23| 49 | 22395 |— 833 || St | 44%| Do. Af ist Dish, Stock (riesen 97 —L -. | April, Oct 
penne District Council , " H 12 ; E | 5) BS H FE m Urban Electric Su ply Otd....... eere fH | 8 0 0| Api Oc 

pswich pora Dn .... »» v : 0, per n **e*0.990*00090099 i 
isle of Thanet Co. ......| 4, 14 377 — 4! 21 7972 + 2 St 114, .Do. 44 per Cent. ist Mort. Deb...... 156 = : i? 7 P 
ock Corporation.) ,, 14 155| + — 3) 943 1533 + 2402 || St, | 50% | Uxbridge & District E.S. Co. 5% Db. St. l}—l} |6 8 O| May, Aug. 
Lanarkshire Trams Co. ..| >, 12| naen) + 300 | UE aA 2 | 1 1/5? |tWaste Heat & Gas Elec. Gen. Stations. . S EEEEIE- E 
ire United ec99 ry} 14 1,512 + 177 10 15.327 ce , 4 ! 5 5/1 Westminster Elec. Sup. ONG ooa dva Ta 4 5 9 an, July 
Corporation.......| > 14 7.958 + ie T eti R p. | 52/3 | Do. 4 per Cent. Cum. Pref. ........| 5 —5l 
ter ration ecc »» 14 2,91 + D , l 
coln Corporation ..... e L . P. LESE. tye s —* T Aprii 
l Corporation...) 4, 7| 12,792! + "643 | sid | 119.605 '+ 6,281 Bath Elec. Trams Pref. Ord............ | 
cuc : og Hi Won UE PURI Qu aE, HEIL 
d wynDay ” fang Y an : * : 3 b Stek 2 ° 
London County Council - » 4| 42553 | + 1,53| 48 |2038273 + 14.911 , St | 40%! B'ham Dist. Power & Trac.4t lstDeb.Stck 86 —8 I. ob: AU 
London Elec. Ry. Co... .. De 14 14,770 + 15) 11 | 161,255 + 253 10 4 9 Bristol Tramways & Carriage f mm 7 m 5 10 0 ee 
Wesce oe ation 25 7 4| S + 2 | 23 | 424 to go UPS «uentum T ra 318 6| Feb, Aug 
tinea ada edt: : ane is bs 5) | 874142 + 37.491 St 4% nee ea ee ero NonCm SL NE fae 
ter Corporation .| , 14 | 17.101 | + 578 | 5 491 | ;: | Do. Def. Ord. St..........eee eere edo pa ts 
Many ie » 1*5, 2274, + 52| 1l 24.949 [T 2 | St 6% | Do. 6 per Cent. Cum M OU ee 2: 2 a 5 * ug 
Me ie octet dane ale 13 | $532 T | T (857) * — 358 | St | e Do. Sper Cent, Perpstual bebe ccc] 99 33 B 2 9 April, Oct 
Met. Elec. Tramways soea 19 * i St. 5% . AS ve b Stock. Avo 8) —83 5 8 Q ay, ov 
tion .....| ,, 14 23| + 21| 5) | 1051 + — 5833 j| $,| Do. 4jperCent. 2nd Deb. "s: 7 17 O | Feb, A 
Nice o Tyee Corek " Hr *8R [+ S5 S; ROC ES 3% CDo. Gid. Assented Ord. Stock i111) 89 Lea | 4 1] 6 om" Ms 
N t(Mon.) ........ i 4 5 — | ` ' i o A . . RAM —? (510 0 a ug 
' Northameton Corporation BH om iod #9 mee + Torst i? Do. per Cent, Pref, Stocks. 221222 63 T73, |$ 19 | Feb" 
Old rat PR js ; " , $ **e0*99006000020*9 —B4 4 15 0 a 
presenta 2 d BP«RESNMFIBABESAEIEAESE E ca ices] RUE 6| Feb 
W.A. rama oe we ee . re LS : 0 e M Fu Cón 1 18 9 eo 
Portanouth Corporation "o i 1,982 m 174 2 103.837 | us p | st 4 Do. sare t Ord. SOR Le —3 2 O | Feb," Aug 
rat D esso "T! 2 | . D J * . eererere 
Rotherham Cortes ildn | » 1l 855; — 26, 149 42,653 + 255 S 5% City & South London Rly. 5 per me 95 —9? 'S 3 O | Feb, Aug 
Salford Corporation cooo $3 16 5,063 T 239 | 252,922) + 12. iy pano ace a eae 95 —9? | 5 3 0 Feb, Aug 
eode T da ; TU cn CUP M + 27.095 | St| so | Do. (1896).....-.e---- esee] 8? 92 (5 8 6| Fab, Aug 
Sheffield Corporation ....  ,, 15! 7,523; 4 "433, ti | 37534 ES E Opi) Oe gay URBE ae Feb, Aug 
etopolitan Tramways} ” 14 912724 + $763 | (10 ($133,841 + V | St 8% | Do. f Cont PerbetualDeba......| 88 —59 a 9 Q| Muy, Aue 
Epor Tramway T 3r ap 490 1. 3002 t $4à || St | 492 Gateshead & District Trams Ord ec :1 1:1: 81—3i | ?3 0| ese 
Southend Corpora 7 y ni| IA + eho | Ba [t i25 0» 4 jug Cao rai MES April, Oct 
SudpdgeHyde&c,JtEB.| 4, 14] é| + 8 | 380 | 33633 |} 5237. a ann Oo e eeu S45 4 ME SP 
P dowd] os H j 820 i+ 61335 | 10| 4% | Imperial Tramways, Or venere] Ob—5h 19 4 6| Mar, Sept 
Sunderland Bgparation.| , 15) nåss|+ 57) $3 | 7118 | (k Tise || to] 69) | Do. 6 per Cent. Debs........eii. ssl] 74—70 518 0 Ma, & 
Swisda qe fs u| dI d 96 | So o Cu | E s ot rhanst E. T. & Lt. § por Cent. Bret. aA 1883) jae Jd 
on rpora OD s... » : 148 £5 3 . Cent. Deb. Stock.......... 4 — b 
Co eee.) 4, nM 476, — 12, 10 4797 '+ ! % | Do. 4per e| 98—10$ | 6 2 0| Feb, "Aug 
Wale; Corporation... hr ud EST | a. tae | Eri | “Bane ROC | Siol 6/ wie Tran $97 Prior LienDeb. tk. eM | 514 0| Jan, July 
at Corporation .....) p 14 | ' [St.| 5 : lectric Ry. Ord. St...........| lÉ—ld |. . 
W. a ee oe Dan e : Mid a i | London Elec k ve : EEE EREKET 89 —9] 4 8 0 oe 
Wet Ham Garmann." 1 Du ee FAEERE 8-5 1$22| "Ju 
co 7° os 9, 3 H , 
Yonne Wie epee} H| POM + Lat year, * Pay seio | SE | 4| London Gaited Trams 4%isi MEDB- SE| 62 —6 y. Rb Aug 
(a) Tnz33 comparisons are witn tne corresponding pariod last year. * pins icr Stj o Metropolitan Elec. Trams 44% Deb.’Stock} 8? t $ i : x an, 
t Includes omnibuses started Aug., 1913. t Minus 2 days. ^$ Minus 3 days. St. Do. 5 per Cent. Db. Stock..........| 88 1 1317 6| Feb, Aug 
3 days. ¥ Plus 2 days. d railways. St. Metropolitan Railway Consolidated....| 401—4 
BRITISH ELECTRICAL FaDERATION.— The traffic receipts on the tramways an IR T Me 


week ended 
Owned by the companies included in the British Electrical Federation p? s (netics. interest orredemption, t Ex Dividend. 
NE "Us EN prag visae d no e Roca oe were and this year the. *No allowance has been made foraccrued 
increass for thejweek jwas £2,455. 


un 
æ 


THE BLBOTRICIAN, MARCH 20, 1914, 


ELECTRICAL COMPANIES’ — ELECTRICAL COMPANIES’ SHARE LIST. Continued. 


pam — wa — | MÁ? | PRATE Domo | EES) —— —— ue |E | Los NAME, Wed. pat cae 

B [] 

— LLL] Mar. 18 YigLDED. 

Electric Railways and Tramways— Continued, | 8 3. d. 

St, Metropolitan Rly. Surplus Lands Stocks. —4 |4 6 0 
Gt Do. per Cent.Preference. ......... —94 |4 3 6 
Bt. Do. per Cent. " A ” Preference....| 80 —82 |4 5 6 
Bt. Do. per Cent. Convertible Pref.....| 80 —82 |4 5 6 
Bt. Do. per Cent Debenture Stock.... 87 —89 |318 6 
Bt Do, Cent. A Deb. Stock....| 86 —88 |319 6 
St. Metro District Railway Ord.....| 278—28 oe 
EL’ Oc. First tPrat.. ves rss eeeoeee —88 5 2 3 
8t. Do. Assented Ext. Pref. (Int. Guar. by) 

Und. Elec. Rlys. Co. of London, Ltd.) 74 —76 |412 0 

Bt Do. 3 per Cent. Consoltd. Rent-charge) 71 —73 4 2 0 
8| 4 Do. 4perCent. Midland Restecharese’ 94 —96 14 3 4 
B& | 4 Do, Guar.Stock4perCent.......... 89 —86 | 13 0 
Bt | 6 Do. 6 per Cent. Perp. Deb. Stock .... 138 —141 14 5 0 
$t 4 Do. 4 per Cent. Ditto *9e0(ce(*090€€0€02500*9909 93 5 4 4 0 

1| 63d. Potteries Electric Traction Ord oo i—i 800 
1| 0 Do. 5perCent.Cum. Pref...........| 24—33 |711 0 
ât. Do. "ne per Cent. Deb. Stock.....»..| 83 —86 | 5 3 6 
l| 1/23) S. Met. Elec. Trams & Ltg. 6% Cm. Pref. t 80 0 

St.) 4% | Do. 4 per Cent. Deb. Stock..........| 66 — 514 3 

l me Undergd. Elec. Rys. Lon. Shares. (EEEE EE] 3 m oe 

es 1 Do. C Eon "*2*9*00€9090009€929€ 99 —1 l 4 9 0 
St | 6 Do. Cm. In. Deb. Rd. St. ......| 112 —114 | $ 5 6 

e| 6 Do. 6% In. bds. «with Coup. 12) ....| 88 —89 '615 0 

=e | Yorkshire (W.R.) Elec. Trams, Otd.....| f—5 | + 
26 Do. 6 per Cent. Cum Préleciesovass 4 —it 3 6 9 
6t. 48% | Do. 4j per Cent. Ist Debs.........-.| 83 —86 5 4 6 

Electric Manutacturing, &c. 

St. 4 Anchor Cable Co. 44% Deb. Stock...... 99 —101 14 9 0 
4| 1f4$ | Aron Electricity Meter Ord. ..... eee Su— |8'0 6 
1| 0(71| Do. 6% Cum. Pref.....cccesecccecs {= 617 5 
100| 5 Do. 1st Mort. Con. D meses 87 —90 |511 0 
10 "E A etie lj—là |415 0 
1 Inh, *e9*^0»050e090600€ 39:73 4, 4 18 0 
1! 0/71 Do. E Uae eaan aao D m. 435 

5| 4/0 | British loniaisd & Holy Cables Ord.. . —10;!5 9 0 

5 30 Do. 6 per Ce t. Pref.......... —o} 414 0 
Bt, | 44% Do. per Cent. Ist Mort, Deb. (red.)., 102 —105 |4 5 9 
St, | 5% | Do. 5% Mort. Deb. Stock ..........| 102 —105 | 4 15 3 

1| 0/75 t British L. M. Ericsson Mie Co. 696 Pf... ii 570 

St. | 46%, Bri British Thoms'n-Houst'n 449 a lst Mt.Db. 92 —94 |415 9 

2| .. | British Westinghouse 10 per Cent. Pref...) lj —l 4 D RE 

100| 6% | Do. 6 per Cent. Prior Lien. Dbs. (red.)| 102 —105 5 14° 6 
St.| 4 Do. 4 per Cent. Mort. Deb. Stock.. 681—711 | 5 12 0 
St.) 5 Brush Elec. Eng. Co. Prior Lien Deb. Stk. 80 —85 '517 8 
St.| 4 æ tDo. 4t% Perp. ist Deb. Stk........., 39 —43 10 8 0 
St 7o| Do. Perpetual 2nd Deb. Stock ......| 29 —27 1613 0 

5! 5/0! Callender’s Cable Con. Ord.............| lli-120 6 2 € 

P 2 Do. 5 per Cert. Cum. Pref.. *«—5h 416 6 
s 44% Do 4} per Cent. Ist Mort. Debs. (red.)} 97 —10V ; 4 10 0 

8: fot liner Alka: Co.. 21-21 717 9 

eu), RE per Cent. I: t Mort. Deb. (red.) 103 —106 | 4 5 0 

Consolida ted Electrical Co. Ord.......-.| afb? 7 0 0 
Consolidated Signal *eccc0906009009 ME ec 

Do. 6per Cent Pref......... To $? 714 0 

- oa Cromptor, & Co. 5 pei Cent. 1st. Mort. 

Debs. (red.)....... a ee 00099 83 —85 5 17 8 

l, ee Dick. xor oad eoowerereOreveeoneos —} 6 0 0 

l 0 i Do. per Cent. Cum . Pre "9700686926 $jt—:' 7 1 Ü 
: as Eton de Swan Untied ( ("A" Sh.) (£3 pd.) — à ds 
ee ecoecc8B*h04059060950000929€8 —1$ oe 

St. H Do. 4perCent. Mort. Deb. Stock (red.) 58 —62 .6 9 0 

$1. 5 Do. 5 r Cent. 2nd Deb. Stoc oneeve 63 —65 | 7 7 0 

l| 5% | Electric Construction Co bp iA Ce i753 !712 0 

1| 7 Do. fe Cum. Pref........... 4$—1l5 l612 0 

St.i 4 Do. r Cent. Perp. Ist Mort. Debs..| 76 —79 'E | 3 

10, 6/0 Canara] ectric 6% Cum. Pref...... ...| 10£—10$ 1514 8 
St. | 4 Do. 4 per Cent. ist Mort. Deb. St.. —90 !4 90 

5; 5/0 | Henley's Telegraph Works Ord.........| là3p—lá& | 510 0 

5! 2/3 | ¢Do. 44 per Cent. Pref............... 4—5 410 O 

t4 Do. 4iper Cent. 1st Mort. Deb. Stock |10] —103'4 7 5 

10: 10,0; India Rubber Gut. Per., &c., Work node 104 —104&. 6 10 0 

10 5/0 Do. 5 per Cent. Cum Pref........... 4-9) 85 50! 
130, 496 | Do. 4perCent. Debs. (red.).. . ee 97 —100' 4 . 0 

I) as | National Elec. Construction Co.. Es 
l) «oe | Richardsons, Westgarth & Co., Ltd., ' Ord. 3-7 | M 
«+ | Do. 6 per Cent. Cum. Pref........-.. ti—n | e 

LT m Simplex rad a 6 ue nt. Cum. Pret... 3 | E 

12 36 Telegra n ainten. x onus. 74-394 518 O 
100, 4% Do 4 r Cent. Deb. Bonds (1909)....! 93 —10U 4 0 0 

Li 1/0 | Vickers, Ltd., Ord.....esssesesesesoso lg—( 42, 5 1 6 
1} 0/6 | Do. Sper Cent. non-Cum. Preference. A agala, 410 3 
St.| 5% | Do. 5 per Cent. non-Cum. Preferred..! 107 —110 4 11 0 
St.| 4% | Do. 4 perCent. Ist Mort. Db.Sk. (red.) 964-985 4 1 3^" 
Te Hd Do 4j per Cent. 2nd Mort. Deb. de 104 —10014 5 0 
5% 5 per Cent. 3rd Mort. Debs. 1044-1063: 4 14 0 

Nt 12% Da White & Co. 6% Cum. Pref.. 144—154 |714 5 
$t | .. ' Willans & Robinson B. 4% Cum. Pref. St 50 —55 a 
St. 4% | Do. 4 per Cent. Ist Mort. Db. St. ....| 65 —69 | 5 16 0 

Teiegraphs, 

10 9/0 Amazon Telegrap D ecccst600099 6 13 6 
100 5% Do. 5 per Cent. Debs. (red.). eeeeterene 94 —97 5 3 0 
Sx. 30/0 Anglo-American TEERADA: Ord.........| 64 —67 | 518 o 
ar D Do. Dd —— eee a on — d ccm : 9 3 

t. Do. eferred....... ce eor E 2 0 
St. | 499 | Commercial Cable 4 per Cent. Deb. Si. 8! i 83i ' 4 15 IO 

n 6/0 | Cuba Submarine Ord.. FS epa 8—9 '6 30 
Loi 10/0! Do. Preterence 10 per “Cent... s.s.s... ]154$—1623/06 3 0 

$, 2/0 | Direct Spanisn Ord........... — jb—4 | 50 U 

5, 5/0 Do. 10 per Cent. Cum. Pref.......... 7$—8 6 5 0 

10 2/0 | Direct United States Cable............ 63—7t | 510 0 
100 TUA Direct West India Cable 4495 Rg. Db.ird; 97 —99 40 0 
s doa Bo. ab per Cent, Pr Stock.. yc ae 

"MET per Cent. Pref. Stock........ 8 — 4 6 
er 4. r Cent. Mort. Deb. Stk. cee) 95 —97 | 43 0 
10! 26 Easier tension eeseossosooo coos 123-12; .5 9 0 
St. | 4 Do. r Cent. Deb. Stock........ 94 —96 |4 3 4 
10, 5/0 , G.N. (ot penhagen) with coup. No. i 32 —34 516 3 

5 12/6 lngo-European ......- eec | 55 —cO0 510 Q^ 
a3» p [Mackay Companies Common LEEREN 85 — 89 5 12 (0) 
~| 4% | tDo. Vie ron ar o nm 70 2 5 10 ; 

! Marconi’s Wireiess Teleg. Co........... 3a -— 5 16 

y 9. i Do Nas 1,000 = 1,250,000 18s. og, se 

| 30/- (prem, paid Tr 21 —21i E 
3/43 | Do. 7% Partirg, Pr-f. «e z241—3 513 9 

ia 4% | Paci fe & Euruy'n Tel, 4% Guar. Dbs.(red) 38 —100} 4 0 O 
2i 1/3 West Coast ot Am: T NORO | lġ—lġ 4 7 0 
tuo 4%) Do. 4 per Cont. Ded. eene enne 90 —99 |4 O IO 
ly l6 West [nala & Fanaa «esee PUN 24-2 47 0 
1 6/0! Do 6 per vent. dst Pref. . ss —104|517 6 
lv on Do. o 2nd Pret... eere 9 6 6 0 
jo) 595, Do. o per Cent. Deos. ia e nnn 97 —y 510 

ici 3,0 | We tare Telegraph xd and bonus ...... 133—133 | 5 1 0 
S: v Do. 4 per Cent. Deb. Stock red) ....| 95 —97 |4 2 € 

: shee Weeeern Union Telegraph Fag.@R.E.Bnd| 95 —98 '412 O0 

* No allowance has been 


made for accrued interest or redemption, 
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1 ExDividend, 


Prioe e. 
NAME, Wed, |» AS | Drvipex 
_Mar.18 |Yretbup. Due 
Telephones, 8 s. d. 

Amer. Telephn. & Telegh. Cap. St.......| 123 —12616 7 0 

Coll. Trust $1,000 4 per Cent. Bd&| 91 —94 |4 5 0| Jan, Juy 
ES Portuga TeLS% Ist Mt. Db. St| 102 —104 | 416 0| Mar" 
nglo-Po "se Tel.595 1st Mt. Db. St = 6 0 
chili Telephone .......... 71—71 5 6 9 pr en 
Cuban Telephone 5% 1st Mt. Con. Bds...| 891—914 | 5 9 6 ti 
ne eod Ls hone Ord....... ee 4— 6 710 Nor. 

Seren f.. eeovne 6 8 0 May, Nov 

New Yor Telephone Co 15i G2s Mt.Bds| 991—1003 | 4 9 6 e 

Orlenta eee * . [LJ *. "99000797999 2-2 417 9 April, Oct 
Do. 6 per Cent. Cum. Pref........ es] 1G! 4 6 0| April, Oct 
Do. 4 per Cent. Red. Deb. Stock......| 871—894 | 4 9 o| Jan, July 

Telph. Co of Egypt 44% Db. Stk. (red).. 964—484 | 4 15. 6 | Jun, uy 
United River Plate Ord. 1 to 270,000.. mii 516 0 J 
Do. 5 ber Cant. Cum. Pref...........|]. 9 ^ 9 O| Juns, Dec 
Do. 4 1 Deb. St. Red......... esee 99 —101|4 9 O Jan, Ile 

Financial Investments. 

Elec. & Gen. Investment 676 Cum. Pref. 4)j—41 |6 9 8 P Jury 
Globe Telegraph & Trust.........- ee t1$—11E | 5 11l | Sp,DcHr]o 

Do. 6perCent. Pref........ Sess] 121-13 | 4 12 3| SpDcMr]o 

Submarine Cables Trust (Cert.)........| 126 —12? | 4 13 0 | Apri]. Cet 

Colonial and Foreign Electric 
Railways, Tramways, &c. 

Anglo- tine 5% Cum. Ist Pref......| 4—5 5 O OQ | April, Oct 

54% 4 Cum. 2nd Pref.............| 4AA |6 0 Ojjan Juy 
Do 495 Deb. toc. isi sae CeoÉ 9 —J94t 4 4 3 Une, Dec 
Do. 96 Deb. Stoc *0*02090090509€0€9 97 —100 4 10 0 eo 
Do. 5% Deb. Stock.. .....| FOK—984A |5 1 3 : 
Auckland. Elec. Trams, 5% Deb. (red.).. 104 —108 | 4 14 3 | Jan, July 
Brisbane Elec. Trms. Invest. Ord....... 1-3 418 6 May 
po. 5 per Cent. Cum. Pref....... — 413 0 May, Nov 

Do. 4$ per Cent. Db. Prov. Certs.....| 98 —101 | 4 9 O Jan, July 

British Columbia El. Rly. Df. Ord..... 113 —117 |6 16 6 | Mar, t 
Do. Pref. Ord. Stock ......... 22) 104 —108 | 511 0| May, Nov 
Do. 5% Cum. Pref. Per. Stock ......| 101 —104 | 4 16 0 | Jan, July 
Do. 44 per Cent. Ist Mort. De. "ec ee{ 98 —101 | 4 9 0 | April, Oct 
Do. Vancouver Power Debs......... 94 —98 |412 O Jan, July 
Do. 6 Perp. Con. Deb. St.. 934 —5i » 9 0 y 
Buenos Ayres Lacroze Trams ist Mt. Db. 100 —102 | 4 18 O | Mar, Sot 

, is 

au ee H- 149m An 

Calcutta Tramways (1 tc 137,610)... ... | 
Do. 5 per Cent. Cum. Pref........... 5 —5b |416 O | Jan. ih 
Do. 44% Ist Deb. Stock (red)......| 96,—9? | 411 OJ Jan, July 
Cape Electric Tram Shares ............ i—i 613 3 CUN 

City of Buenos Ayres Trams Co.(1904)Sh.| St—St | 1 10 O | F,My, ee 

per Cent. Deb. Stock..........| 91 —90 | 4 3 4| June, d 

Colombo Tr. & Ltg. 3. 5% st Mt. Dba 89 —93 |5 7 6 May, 

t 

AT nS Bi ; is g s 931—979 | 5 2 6, Feb, Au 

nt. Ist 

Hone Kong Trams. Co. 5 per Cent. is 860 | $11 0| Jung, De 
Kalgoorlie nee Tams Li ERN A oe 
Do. 5 per Cent. "A" Deb. Stock....| 85—90 |511 0 Jan, fa 
Do. 6 per Cent. '" B" Ditto....... e 10 —20 '7 3 Jan, y 
Lisbon Elec. Trams. Ord..... eeeouvueeeve E s E 4 2 0 July 
Do. 6 per Cant: Cum. Pref.........-* #—iġ 5 1 an, ui 

Do. r Cent. Reg. Mort. Debs......| 91 —9 | 5 d an, ü 

bar ec Trama. 69^ Cm. Pref. ....| 9 — 11 5 ar, di 
Do. S96 Deb. Stock . -esesisp 101103 [4.12 0 qam Jay 

Manaos Trams & Lt. Co. 59% Debs....... .| 79 —82 2 0, Fe, Au 

Manila Elec. Ry. $1,000 Gold Bonds.. 98) —100$, 4 1 0 í FM) Aug N 

Mexico Trams. Co. Com A acre: J 8 =n | t 1 4 Mar Sept 
Do. 6% 80 yr. Mort. Bds.c sesso. 79 —83 | 7 4 6j Jan, Jul 

Montreal St. Ry. Sterling 4% per Cent l 

` Debs. (1922) (Nos. 601 to 2,000) ......| 98 —100 | 4 10 A Feb, Aut 
Do. do. (Nos. | to 4603)... E a 39 —101 4 9 s 

"um P n a oe he dne ae S —9i 9 8 n Jan ie 

sich Ist Mort. Deb. Stk.........| 95 —97 1412 6 n Aug 

Rio mar hee Tram, Lt. & P. ade ee | es Koh Oct 
Do. 30 yr. Gold Bnds..............| 949-966 (8 3 3 IP Dec 
Dc SO yr. Mt. Bnds........... se. | 87 - 8! P 12 0 | Jun, 

Sao Paulo Tramway, Lt., Power..... gs T Et e 
Do. 5per Cent. ist n Goro peb. Sac 96 = 5 | 0 June, Dec 
Do. 5 per Cent. Pe ns. De — is 

Toronto Ry. Co. lst 95 Ster. Bnds.| 38 —100 | 410 0| Feb, Aug 

Colonial & Foreign Electricity 8upp! y, &c. 

| Sep? 

Adelaide Elec. Supply Co. 6% Cu. Pr. .. 514 0 Mar, 

Do. b. Stk... S ud seeee| 104 —100 | 4 14 3 .. 

Bombay E.S. & T. 6% Cum, Pret. 1111] 108 —Ub |5 4 3 Jan, Jul 
Do. 4 per Cent. Deb. Stk. (red) ....| 346—964 | 4 13 d E p 
Do. 5 per Cent. 2nd Mort. Deb Stock. .98 —100 |5 0 A dii Oct 

Calcutta meer ue y ENS PRA d ar 5 6 0 | pru, 
Do. 5% Cum. Pref....c.scacccccecs 5i —5 413 0° s 

Calgary Power Co. Ist Mort „Bnds.. 90 —3 586 . 

Canadian Gen. So Si at ins 113 —117/6 8 7 . 
Do. Ti Cm. Men Stock ren Uc 123 31128 5 9 6 nd 

Castner Electrolytic (of A) 

Ist Mort. Stl. Debs. ......-...+s00-e 97 —101 | 4 19 0 Jan, Jub 

Cord.Gas, Elec. Li& Power of Baltimore St 106 —10?!4 2 6 oe 
Do. 6% Pref. St. (Cum.) ........ 14—17|5 2 6 .. 
Do àl. 000 Gen. Mort. 44% Gd. Bds.. | 954—971 | 4 12 4 ee 

Elec Development Co, of ntario$S00bds 3—95 |5 4 6 és 
ec. oupPly o tor r Cent. i 
lst Mort. Deb. St.......... bbs 91 —94 | 5 6 5 Jan, July 
Indian Slec. Sup. & Trac. Co........ Vid w—t |4 5 3 M ** Nov 
Kalgoorlie Elec. Power & Lt. Ord..... ^3 - pill, 

6 per Cent. Cum. Pretf........... tei 1513 OJA 
Kaminletiquis Power Co. Cap.St.......| 135 —i39 | 3 15 6 L 
Do.30,yr. 5% Gold Bnds ............] 102 —104 , 4 16 O . 
Madras E.S. Corp. Ord, seseseseceses 143—141 T e^ 
Melbourne E.S. Co. Cons. Ord. St......! 175 —185 | 6 10 0 "juy 
tDo. 7% Ist Cum. Pref. .. ....... 5i—0 |515 61 Jan 
Do 5%. Ist Mortg. Deb. Stock . 1034—106j 4 14 0 = 
Mexican Elec. Light Co. 5% ist ‘Mort u 

Geld Bonds ...... cesse cee einen. 67 —72 | 619 0| jan I E 

Mexican Lt. & Power Co. Com. St......) 40 —43 9 6 0 y^ PN 
Do. o9 Cum. Pref. St.. *o**cc(00€q2€9049 18 —82 4 S 6 edi js 
Do. 545 ist Mort. Gold Bonds...:.... 80 —84 | 519 0 | Feb 

Montere Rly. L. & P. Co. Ist Mort.Db.St: 54 —59 8 9 6 F My, "AN 
Montreal Lt., Ht. & Power Co. Cup. St.) 230 —235 | 4 5 0 | M" 

Northern Lt. Power & Coal Seed Cd. Bas. - 10 —20 "og Au 

River P Plate Eie Co. Ord D Stk ... 285 m : i 2 Y 

. 6 per Cent. non um. ef. Stk... 103 —1 
DU E Deb. cars BAIN NIRE 101 —103 i 0 Jan, Ju 
an Water 100 Cai St| 133 —142 = 
po $ m $500 Bonds... cn ‘ee 107 —10? 4 11 , | Jas, Jur 
uero. n. Mt. Db. Strom 100 —102/4 8 0 
Toronto Co. 44% Db. St. mfa m e| 99 —101 | 4 9 OJ a pum 
Victoria Falls Power Co. Pref... <= a woes 11-5. 714 0: lan 


dtm 
»- » 


Pe. Viton «D re oan B 


a P -g 


*o 4.» s HS x 07 RC» UY 


W€S aer 


ER «74 
UNRR OH. RH 
Moe. ie rer ay ® 


` 
~ 


PON. 
RUE T 


w 


Number TWO 


— 3 - -— 


y) 


eee: 
: e 
7 


HUE 
TD 


Z "Wess ll 


The Coming of the Electric "Bus. 


There are various signs of activity in transport circles from which 
it is safe to assume that a keen and practical interest is likely to be 
taken in the immediate future in the electric’bus. Not only are ‘bus 
companies in London and certain provincial towns placing orders for 
these vehicles, but tramway managers in certain parts of the country 
are also making a practical move in this direction. The Brighton, 
Hove & Preston United Omnibus Co. has been running a small fleet 
of electric ‘buses for several years, and with electrical energy pur- 
chased from the Corporation they are enabled to keep good time by 
the side of the petrol buses. From the Tudor Accumulator Co.. 
whose batteries are used on the vehicles, we understand that the 
average current consumption is 12-5 ampere-hours per car-mile, 


representing an average consumption of about 135 watt-hours per . 


ton-mile, a figure which is comparatively low having regard to the 
steepness of some of the routes over which the vehicles run. 

The chassis of these "buses are of Wolseley make and are fitted with 
two 6 H.P. series motors running at 1,500 revs. per min., and 
transmitting power to the rear wheels through a chain on to a 
countershaft and through a second chain to the back wheels. 
Ball bearings have been fitted to the more recent buses, with satis- 
factory results. The full compliment of passengers for cach omnibus 
is 32, and the weight when loaded is approximately 8} tons. The 
daily run of each ‘bus varies from 80 to 100 miles, and the batteries, 
which are made up of 47 Tudor cells, have a capacity of about 500 
ampere-hours, representing a run of 35 miles on one charge, with a 
maximum of 12 miles per hour. The cells are assembled in a crate 
slung under the centre of the chassis and are so arranged as to be easily 
lowered and removed for charging purposes. This operation is 
carried out at the Kemp Town garage. The’buses are run into the 
garage, the discharged battery is removed and a fully charged one 


GENERAL OUTLINE oF EDISON BATTERY 'Bus AS BEING SUPPLIED TO SOUTP END 
AND SovTH SHIELDS Corporations. Scale: 1:50. 
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re-connceted up in a few minutes. The batteries themselves are 
maintained by the Tudor Company at a fixed charge per mile, and 
all the work of renewals, repairs and supervising the charging of the 
batteries is done by a staff of men employed by the battery company 


ONE OF A FLEET oF Tunor BATTERY ’BUSES AS RUN FOR SOME YEARS 
PAST AT BRIGHTON. 


at the garage. Electrical energy for charging purposes is supplied 
through the omnibus company from the Corporation mains. 

Edison Accumulators have received orders from the Southend and 
South Shields Corporations for’ buses of the 22 passenger single:deck 
type, built so that the driver also performs the functions of conductor. 
This system is much more casily applied with an electric than any 
other type of vehicle, as due to the complete absence of gears, clutch, 
engine, lubricating system, throttle lever and the like, the control cf 
which is reduced to ideal simplicity. 

The main specifications of this type of "bus are: seating capacity 
22 passengers, plus driver; overall length I8 ft. 6in.; extreme 
width 6 ft. 6 in. ; length of body inside 13 ft. ; width of body inside 
5ft. 4in. ; wheelbase lO ft. 6in.; track 5 ft. 4in. ; approximate 
weight of unloaded vehicle 8.000 lb. ; average speed 10 miles per 
hour; maximum speed 12 miles per hour; average distance on one 
charge, from 35 to 45 miles; average daily distance with boosting 
70 to 100 miles. according to local conditions and running schedule, 
&c. 

The frame members carry a steel housing for the accumulators, 
mounted amidships in two sections. The cells are installed on trays, 
half in each departinent, and may be pulled out laterally for inspec- 
tion when necessary, thus facilitating greatly the operation of topping 
up with distilled water. The accumulator consists of 60 cells of the 
Edison A-8 type. having a normal rated capacity of 300 ampere hours, 
and discharging at an average current of between 60 and 75 amperes 
to a four-pole. steel carcased, totally-enclosed traction type moto", 
mounted on a sub-frame under the driver's floor-board, from which 
location it transmits to a lay-shaft—containing also the differential— 
whence final transmission to the rear wheels is by twin rear chains. 
The controller is under a hood in front of the driver's feet, where t 
is accessible for making small replacements. The brake pedals a:e 
inter-locked with a cut-off switch for emergency use, which operates 
independently of the position of the controller handle. The wheels 
are of the artillery type, with Hickory spokes in the rims, shod with 
solid indiarubber tyres 900 by 100 mm. in the front wheels and 900 
by 90 mm. of the twin type on the rear wheels, 
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‘WESTON 
MINIATURE PRECISION D.C. 
INSTRUMENTS. 


MODEL 267 AMMETERS AND VOLTMETERS 
(Moving Coil) 
Are specially adapted for Electric Vehicles. 
They are perfectly damped. 
Are unaffected by vibration. 
Are legible on the worst of roads. 
Are consistently accurate and reliable. 
Their dimensions are 3°35in. by 4-1in. and 
The scale is 2-6in. long. . 
They are stocked in a number of standard 
ranges and are listed from 47/-. 


Write for List D3. 


WESTON ELECTRICAL INSTRUMENT CO0., 
Audrey House, Ely Place, Holborn, E.C. 


Telephone : 2029 HOLBORN. Telegrams and Cables : “ PIVOTED, LONDON." 


ELECTRIC THREF-WHEELERS AND DAIRY SERVICE. 

The fact that an electric vehicle runs with very little noise, a 
minimum of vibration and an entire absence of smoke and smell, 
commends it specially to the notice of dairy proprietors and any 
organisation concerned with the distribution of foodstuffs. The 
vehicle is always ready for service, and what must be of immense im- 
portance to businesses of this class, it can be driven by an unskilled 
person. There is little or nothing to go wrong with the driving 
mechanism, and the controlling arrangements are of the simplest 
possible kind. 

Some 15 months ago Messrs. Faulks & Sons, Jermyn-street, Lon- 
don, W., put in service six electric delivery vans for dealing with 
their milk and butter business in and around London. The firm 
serves practically all the largest hotels and restaurants in London, as 
well as a considerable number of the large mansions in the West End. 
They commence delivering at 5:30 a.m., and during the day make 
three deliveries, representing a total run of 30 miles. "This distance 
is covered by each of the vans daily. On Sundays there are only two 
deliveries made. The normal load of each van is 5 churns, each 
weighing 3 cwt. full and holding 17 barn gallons. The service is gone 
through each day without any boosting of the batteries. Charging 
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operations are carried out during the night, and with a charging 
current of 15 amperes at 110 volts the battery is fully charged in 
10 hours. It can, however, be charged in five hours with a current 
of 30 amperes. 

Messrs. Faulks state that the cost of running for electrical energy 
per week per car is 6s., the energy being paid for at the rate of 1d. per 

unit. They also inform us that the vehicles have proved more 

economical than any other type of motor delivery van which they 
have used. The batteries have proved thoroughly satisfactory, and 
it has not been found necessary to renew a single plate. They are 
of the Tudor Co.'s make, and this result is eminently satisfactory 
from every point of view. With the exception of a few brush re- 
newals the motors have required no attention whatever. 

As regards types, the front wheel, which contains the driving 
motor within the hub, is fitted with twin K.T., and these have been 
run satisfactorily over 10,000 miles. "The two rear wheels are ordi- 
nary pneumatics filled with rubberine, and they have a life of about 
5,000 miles. By using types of these patterns Messrs. Faulks have 
been able to avoid the delays which would have arisen had pneu- 
matics been employed. 

It only remains to add to this interesting record that the vehicles 
are run in the busiest thoroughfares in London, where stopping and 
starting are frequently necessary. The electric motor has such an 
exceptionally good starting torque that rapid acceleration from rest 
is always possible, and this fact contributes largely to the successful 
running and consistent timekeeping of these vehicles. The three- 
wheel type of vehicle is also exceptionally good for manoeuvring in 
and out of traffic, backing into narrow courtyards and turning round 
in the minimum of width. This latter is readily accomplished with 
the Torpedo electric vehicle, because the steering wheel can be set at 
full lock. It seems almost superfluous to remark that Messrs. 
Faulks & Sons have been complimented by many of their customers 
for adopting a form of transport which is likely to give the least 
offence to their patrons. 
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THE ELECTROMOBILE CO.'S GARAGE. 
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Situated within a sione’s throw of Piccadilly, London, there exists 
what is doubtless one of the largest electric vehicle garages in the 
the country. The chief business of the garage is done in the hiring 
out of electric landaulets and coupés, but the Electromobile Co. 
claim that they can deal with any work connected with automobiles, 
either electric or petrol, and from what we saw on our visit there we 
can fully bear out this statement. The facilities for charging bat- 
teries and washing and repairing the vehicles are well organised and a 
short description of the chief features of the garage will be of interest. 

The electric carriages on entering the garage from Carrington- 
street are run over a small hydraulic lift, which is slightly raised above 
the floor level to take the weight of the battery box which is slung 
underneath the car. The battery can be connected or disconnect 
in a few seconds by means of two long screwed rods. In this way an 
exhausted battery can be taken out and a charged one fitted so that 
the vehicle is ready for another journey within a couple of minutes 
of its return to the garage. The exhausted battery is lowered to the 
battery department in the basement, where, before lcaving the lift, 
it is connected to a switchboard and the charge remaining in the 
battery is ascertained. This is recorded on a card and the battery 
is then run on a trolley over a network of rails to the charging post- 
tions, which are capable of dealing with over 150 batteries. 

This department is fully equipped for charging, repairing, washing 
and renewing the batteries and for building up new ones. Fig. ! 
shows a view of the battery department; on the left are the benches 
for the building up, repairing and washing operations, whilst charging 
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EDISON ACCUMULATOR VAN OF HALI-TON CAPACITY AS SUPPLIED TO F 
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The modern Electric equipped with the EDISON AALIL-STEEL BATTERY has solved the problem of the’ 

ideal mechanically-propelled vehicle. The horse will be abolished, and:the noisy smoke-ejecting petrol car 

will be largely displaced when the truth about Electrics becomes more widely known. Brewers. Bakers, 

Drapers, Millers, and all who want to realise the highest possible efficiency, should make euquiries from us. 

We can submit costs of operation, give practical demonstrations and, in fact, convince you that vour present 
haulage system is wasting money if it isn't electric. Write for more detailed information. 


EDISON ACCUMULATORS, LTD., 2 & 3, DUKE STREET, LONDON;,' S.W. 
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LLOYD ELECTRIC VEHICLES 


For General and Municipal Purposes. 


MODERATE Initial Cost, 
LOW Running and Standing Charges 
Basod on TEN YEARS’ Exporionco. | 


i | TA "TE d LLOYD TRACTOR IN MUNICIPAL SERVICE. 
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LLOYD TRACTOR IN MUNICIPAL SERVICE. 
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DEMONSTRATION AND TRIAL MOSSAY AND CO,, LTD., 


SERVICES ARRANGED. 45, HORSEFERRY ROAD, WESTMINSTER, S.W., 
—_$<$ $$ LONDON. 
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*' Cedes '" Gearless Electric Battery 'Bus, with latest type of London Body. 


is accomplished from the row of switchboards on the right. All 
batteries used on the Electromobile vehicles are made in this shop, 
the plates only being bought outside. During our visit we saw the 
platcs being burnt up in the special jigs to form complete groups for 
the cells. Special attention is devoted to the washing and cleaning 
out of the cells, an operation which becomes necessary after the bat- 
teries have run about 2,000 miles; the positive plates have to be 
renewed after some 3,000 miles, whilst negative plates cover about 
twice this distance. 


he generating plant is also under the control of this department. 
Ample converting plant has been laid down to provide for all possible 
calls on the charging supply. This section includes one 100 kw., 
two 50 kw. and one 30 kw. Greenwood & Batley motor-gen erators, 
each giving 110 volts for charging and also for the lighting and power 
supply of the premises. The electrical energy is obtained at 440 
volts from the Westminster Electric Supply Co. at a two rate tariff, 
consequently all battery charging is done, as far as possible, at night 
when the lower rate is in force. A feature of the generating room is 
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|. (edes Electric Traction, Ltd., 


| 112, GREAT PORTLAND STREET, 
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'Phone ; Mayfair 6130. Telegrams : '* Cedcsmist Wesdo London’ 


the provision of a small motor-driven air-pump, which supplies a 
large reservoir for tyre pumping. In this way tyres can be filled 
automatically to any required pressure. l f 

On the same floor as the battery department is the repair shop 
(Fig. 2), which has facilities for dealing with some 50 or more cars at 
the same time. Three hydraulic lifts are used for the transference 
of cars from one floor to the other. A travelling trolley is then used 
to run the cars over a vacant pit so that they can be repaired. Return- 
ing once more to the ground floor, after shedding its battery, the 


Fic. 1. 
GENERAL VIEW 
IN BATTERY 
CHARGING 
DEPARTMENT. 


electric vehicle is run along the corridor to the '* Wash " There x 
can be properly cleaned and then run back to à vacant position 1n 
the garage till needed. This floor is mainly devoted to garaging 
cars in actual use; switchboards are mounted at intervals on the 
pillars for charging the electric vehicles when it is not possible or 
desirable to remove the batteries from the cars. 

The first floor was utilised at the time of our visit principally as à 
garage for spare vehicles, but in the busy season we understand these 
vehicles have to be brought into operation. A portion of this floor 
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'Phone 2211 MAYFAIR. 


HALF TON “ELECTRIC” LORRY 
Radius about 50 Miles. 


In recent haulage trials at Brighton this van took gradients 
of 1 in 8, with a full load and two men on the driver's seat. 
With electricity at one penny per unit, the motive power costs 
one farthing per mile; the control is entirely bv foot, and 
application of cither brake cuts off the current. The front 
whecl is fitted with a full lock, so that the car can be turned 


practically in its own length. The motor, which is economical 
and efficient, isenclosed in the hub of the front wheel, and the 
40-cell battery is placed under the driver's seat. 

The driver is comfortably seated, and is protected against 
the weather by a collapsible hood. 

The exceedingly low running and maintenance costs of the 
Torpedo ''Electric" will appeal to all users of motor cars 
or horses. 


PRICE, complete with 3 Brass Electric Lamps, £240. 
See our smart Coupés and Pleasure Cars. 


is devoted to the body-building and varnishing shop, whilst at the 
other end of this floor the carpenter's shop is situated ; these two 
shops cater for the construction, alteration and repair of the body 
and battery boxes, &c. A flat roof has been constructed above this 
and here new vehicles can be tried and tuned up under the most 
favourable circumstances. A special tyre department exists on 
the ground floor for dealing with this part of the equipment. 

The most striking feature of the whole garage is the complete 
utilisation of every available inch of space and the splendid organi- 
sation which exists for dealing with cach separate part of automobile 
construction. With regard to the Electromobile carriages them- 
selves these are no doubt familiar to the reader. The chief features 
of their construction are the underslung batteries, with the advan- 
tages of rapidly interchangeable batteries, even distribution of weight 
and low centre of gravity. The usual battery consists of 45 cells 
with a capacity of about 150 ampere-hours, which is capable of doing 


TORPEDO ELECTRIC MOTOR Co. 


122, HAMPSTEAD ROAD, N.W. 
LONDON. 


ONE TON "ELECTRIC" LORRY 


Having a Radius of 40 to £0 Miles, and capable of doing 
15 miles per hour. 


The battery, of gocells and 250 ampere-hours, is underslung, 
and has special lowering gear; the powerful motor, which is 
mounted on the rear axle, drives both wheels through 
differentials, is both efficient and economical, and capable of 
withstanding very heavy overloads for short periods. 


The control, brakes rand steering gearfare on[the same principle 
as the three-wheeled van. Tyres are all solid'and guaranteed 
for 15,000 miles. The floor space of body is 60 in. x 80 in., 
but any style of body can be fitted. Motive power at 1d. per 
unit costs about j of a penny per mile, and the up-keep and 
renewals are proportionately low. 


Trial runs given in London or suburbs by appointment. 


Quotations and particulars of 2} and 5 tonners can now be 
given ; also Ambulances and Dust-collecting Vans. 


a journey of 40 miles on one charge. "The motor is of 8 B.H.P., has 
two commutators and a special form of winding by means of which 
speed control is obtained without recourse to external resistances. 

The wheel base is 7 ft. 6 in. and the track 4 ft. 6 in. ; the chassis 
with the batteries weighs about 24 cwt., and with a landaulet body 
to seat four about 35 cwt. The motor is situated behind the battery 
box and drives through a double train of double helical gearing to the 
differential, which in turn drives a live axle of rather special con- 
struction. The controlling lever is situated just below the steering 
wheel and gives five forward speeds and one reverse. The controller 
itself is situated immediately beneath the floor board: and is of the 
usual rotating barrel design. Besides two electric brakes, a powerful 
double-acting expansion brake is fitted on the hubs of the rear wheels, 
operated by a foot pedal. A quick-break switch is opened by the 
first movement of the brake pedal so that the current is broken before 
the mechanical braking comes into action. 


Fic. 3.—A CORRIDOR OF CARS ON FIRST FLOOR. 
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A i - by, 
-~ OSRAM 
S. UNS DRAWN WIRE LAMPS | 
oe , ! 
— "Efficient car lighting has been an hitherto unsolven problem, but 
rei a a combination of effort between the makers of lanterns 
and lamps, plus the undoubted advantage of electricity, perfect 


results are at last obtainable. This subject is carefully dealt 
with in a very instructive little booklet published by :— 


fu 
The General Electric Co., Ltd., 3 m 
, Osram Lamp Dept, ] oh, T- n 
67, Queen Victoria Street, London, E.C. ur d f 
EE 
COPIES WILL BE SENT FREE ON APPLICATION, E 
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FRAM ELECTRIC VEHICLES. 


The outstanding feature of these vehicles is that the forecarriage 
is a self-contained driving unit, to which a chassis can be readily 
attached or detached in a few minutes, and upon that chassis any 
class of body, whether a refusc-collecting body, a water cart, sweeper, 
a flat lorry body, a box van body, or anything similar, can be attached. 
The drive being on tke front wheels, there is an absence of change 
speed gearing, and diferential gearing on the back axle. The drive 
is therefore reduced to the sim plest mechanical form, and the makers 
claim that slipping and skidding are eliminated. An advantage of 
the absence of a differential back axle is that the full tractive effort 
is used to the best advantage. The F.R.A.M. vehicles are made in 
three sizes to carry 13, 3 and 5 ton loads. In the 5-ton size there are 
two 7 H.P. compound-wound motors hung on the front axle and 
suspended from the forecarriage by coil and recoil springs. These 
motors are capable of 100 per cent. overload for half an hour. Each 
motor drives one front road wheel independently of the other, through 
pinion and gearing, there being a gear wheel bolted to the inside of 
the road wheel. The whole of the gear is enclosed. When pro- 


Fram Dust Cart, as DEMONSTRATED AT West HAM. 


ceeding down hill the motors can be used to act both as brakes and 
to generate current, which is delivered to the battery and tends to 
re-charge it. A current of 80 to.100 amperes is generated and the 
battery is charged to an appreciable extent, when proceeding down 
hill in this manner. 

The battery consists of 44 Tudor cells, and is carried on the fore. 
carriage and under the driver's seat in trays which are readily placed 
in and taken out of position. The controller provides for five specds 
forward, one reverse and an electrical brake. The control is series 
parallel, and is operated by a vertical lever close to the driver's left 
hand. The driving ofthe Fram vehicle is readily acquired by an 
ordinary workman, who need not necessarily be a mechanic. The 
control of the vchic!e in the thickest traffic is flexible and convenient 
at all times. 
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FRAM Dust Cart, As 
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TIPPED. 


The stecring is by ordinary wheel acting through a worm and 
crown wheel. Owing to the fact that the forecarriage is pivoted 
about its centre the vehicle can turn in a width of 33 ft. An inter- 
esting feature of the steering which is patented, is that when turning 
sharply, contacts are automatically brought into circuit, and more 
cells are put into circuit with one motor than with the other, so that 
there is a speeding up of the outer wheel. 

Powerful external band brakes are provided on all wheels, on the 
forecarriage they are foot operated and a separate side lever actuates 
those on the back wheels. In addition there is an electric brake 
which will stop the vehicle at any speed within a few feet. The fore- 
carriage is fitted with twin rubber tyres 900 by 120, and the back 
wheels can be fitted with rubber or steel tyres according to local 
requirements. "The chassis is built up of rolled steel joists and is 
attached to the forecarriage by two large diameter trunnions and a 
staybolt. The shape of the chassis can be made to suit the body 
which is required to be carried. Any type of body can be made and 
fitted, and as the forecarriage is the driving unit, the body can be 
carried very low. "This feature is made use of in the type of body 
used for house-to-house refuse collection, the loading line of such a 
body being only 4 ft. 7 in. from the ground level. This enables the 
dust bins to be emptied directly by the dustmen without recourse toa 
ladder, thus very matcrially increasing the speed of emptying. The 
bodies in use in Paris and other towns for dust collection are metal 
tank bodies having sliding covers, which prevent the dust being 
blown about. The body can be made to tip by mechanism carried 
on the chassis, or can be made to be lifted entirely off the chassis and 
then tipped, and doors being provided for this purpose. A flat lorry 

body or a water tank can equally well be fitted cither to 
the same or to a different shaped chassis. 

It is stated thit a sum of £10 to £20 a year, accord- 
ing to the distance run, is ample to cover the cost of 
maintenance and re pairs. "The cost of a complete set of 
rubber tyres on all whecls would be approximately £100. 
The tyres are guaranteed for 10,000 miles (and in well. 
paved districts a guarantee of 15.000 miles can be given), 
but these distances are already being largely excceded in 
actual use in omnibus service. 

The battery may either be maintained by the user 
or a contract entered into with the Tudor Accumulator 
Co. for its maintenance. The Tudor Accumulator Co. 
are prepared to supply the materials necessary as well 
as the labour for inspection and repairs, and also the 
labour for supervision during charging where a number of 
vehicles are in use for a sum per mile, approximately 
3d., varying slightly according to local conditions. For 
a mileage of 6,000 miles per annum, say, the cost of keep- 
ing the battery at its maximum efficiency will approxt- 
mate the sum of £75. The energy consumption per mile 

(Continued on page.8.) 
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TUDOR 


Accumulators 
FOR ELECTRIC VEHICLES. 


EVERY TYPE 


OF 


AUTOMOBILE 
can be satisfactorily lighted by 


WOTAN 
|| Seeeebxe LAMPS 


THE MOST ECOKOMICAL FORM OF LIGHTING. 
Supplied by all Dealers in Electrical Material, 


» ATI 


FIRE BRIGADE VEHICLES WITH TUDOR BATTERIES. 


London Fire Brigade—11 Vehicles. Liverpool Fire Brigade—4 Vehicles. 
Rathmines (Dublin) Fire Brigade—1 Vehicle. 


BATTERIES FOR COMMERCIAL VEHICLES, 

PLEASURE CARS, OMNIBUSES, &c. | 

LIGHTEST in WEIGHT—HIGHEST in EFFICIENCY. 
Maintenance undertaken at Moderate Mileage Rates. 


TUDOR ACCUMULATOR CO., LTD., Advertisement of 


Siemens Brothers 


3, CENTRAL BUILDINGS, WESTMINSTER, LONDON, S.W. | Dynamo Works 


Works : DUKINFIELD, near MANCHESTER. 


Tyssen Street, 
Dalston, N E. 


ELECTRIC eaves IN SERVICE xd THE SITED KINGDOM. T 
No. Velücles: | | . Battery. 
Town. User. ——— —— Maker. Type. €——— 
i Plea-| Com- | 
| sure. | mercial. Make. | Mileage. 
Blackburn............... Electricity: Dept iiie l d Edison Acc. Ltd., Detroit ....... Roadster................ ' Edison 60 
Bootleg: ccasavessacerenecs | Bootle Corporation ................ sate l Lloyd Electric ..................... 5-ewt. lorry ............ Tudor 40 
Bridlington.............. ME C We WS ssec ax heit l .. Edison Acc. Ltd., Arrol-John-| Roadster................ Edison 55 
ston. 
Brighton ............... Brighton & Hove “Bus Co. ....... 16 Wolseley Tool & Motor Car Co. | 32 pass. dbl.-deck’bus.! Tudor 35 
Glasgow — .......... e. Electricity Dept. ................... l Edison Acc. Ltd., Detroit ....... l-ton van ............... Edison 40 
London .................. Liberty & Cu. be exe ene 2 Do. -ton van ............. «| Do. 55 
London .................. Ilford Tramways De pt.............. l Do. l-ton tower wagon.... Do. 50 
London .................. Stratford Co-op. & Industl. Scty. l ES Acc P E eese. 2-tOn VATES veces ost Do. 40 
London .................. LYONS: & CO.ca pisi tei In IE SER PER CE ]  ; Edison Acc. Ltd., Lansden...... Do. Do 40 
London ................ Harrods, Ltd. ........................ 4 Walker Cor 22926 ees cétos ee dores l-ton vans ............ Do. 40 
London: | cncesenests Port of London Authority......... 5 Cedes Electric Traction Co. ...| Ambulances ............ Tudor 30 
London .................. H. M. Post Office ................... 1 I. R.G.P. & Tel. Works Co., Ltd.| Industrial truck, 10 ' Edison 25 
| cwt. load. 
London ................ Electromobile Co., Ltd. ............ 300 None . Greenwood & Batley, Ltd., | Landaulette ............ Contal &| 40-50 
Leeds, E.P.S. 
London ................ Conway Jenkins, for Demonstra- | ... l | jb BA I uctus des diee neetillt™s 5-ton, with special Tudor | 25-30 
tion purposes. down swe pt chassis 
| | and metal tank 
body for refuse 
l | collection. 
London ................ Do. | l Frami Fc Ditto, with metal Do. 25-30 
| enclosed tipping 
tank body. 
London ................ Do. | ict cre 30 ewt. lorry.......... ^. Do. 35 
London ................ | L.C.C. Fire Brigade ................ 1] Cedes Electric Traction Co..... Various ...........Luuuee. Do. dui 
London .................. City Corporation Police Dept. ... 2 Electromobile Co, ................ Ambulances ............ Do. 30 
London .................. NV ATIOUS AEE deiade vue 20 Torpedo Electric Motor Co. ... 3-wheel, with hub Do. ' 50 
| |. motor front wheel | 
Silvertown ............. I.R., G.P.T. Works Co.. Ltd. .... ... ] | |. R.G.P. & Tile Works Co., Ltd. 1-ton delivery ......... NE nT 35 fully 
loaded. 
Stratford, E............. Stratford Co-operative & In-  ... | l Edison Acc. Ltd. .................. | 2.ton Bread van ...... Edison | 40-50 


dustrial Society, Ltd. ] 


* Originally used Tudor, but now using Edison. May return to Tudor. T Preliminary list onlv. 


SUPPLEMENT to “ The Electrician," MARCH 20, 1914. 8 


248ta 

NETTE S ANIS x 

ANS 
WY 


7 HENLEY'S 
SOLID RUBBER 


FLEXIBLE. 


FOR CHARGING £ 
ACCUMULATORS. Á — 


GaN 


CA QN 
a 


KA 
NE 


b 
WZ 


P. 


"Pe 
ANS 
Mi 


hd 
NS 


Nx S 


The Type of Flexible recommended by 
the Electric Vehicle Committee as the 
best for use with charging connections, 


Ask for List F. 84. 
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d W.T. HENEYS TELEGRAPH WORKS CO. LTD, 5 
s BLOMFIELD STREET, LONDON, E.C. ZN 
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run in actual practice for heavy loads with frequent stops is approxi- 
mately 1} units, so that the cost per annum for 6,000 miles, at an 
average of, say, Id. per unit, will not exceed £37. 10s. 

With a Fram vehicle the risk of fire is eliminated and, owing to this 
and other advantages a comprehensive insurance policy can be 
obtained at a cost considerably less than that of a similar policy for 
petrol or steam vehicles. "The sole agency for these vehicles is held 
by Mr. C. Jenkins, 175, Piecadilly, London, W. Mr. C. J. Barber, 
who is in charge of the electric vehicle department, will supply fuller 
details and prices of these vehicles, 
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EDISON VEHICLE AT BLACKBURN. 


It is nearly 12 months ago since Mr. P. P. Wheelwright, the elec- 
trical engineer and manager of the Blackburn Corporation elec- 
tricity department, persuaded his committee to:allow him to pur- 
chase an electric vehicle of the roadster type for use within the area 
of supply. After a careful consideration of the matter Mr. Wheel- 
wright decided to go in for an American built car fitted with Edison 


MR. WHEELWRIGHT AND HIS CHAIRMAN IN EDISON VEHICLE AT 
BLACKBURN. 


SEA 
Ux S £g, 
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accumulators of the latest pattern. "This vehicle, which has a very 
smart appearance, is shown in the adjoining illustration. It is not 
necessary to comment upon the fact that it is an American vehicle, 
because it will be immediately noticed that the steering is on what we 
call in this country the near side of the car. The illustration shows 
Mr. Ald. Thompson seated in the car with Mr. Wheelwright, and it is 
interesting to note that he is quite a veteran of electricity supply as 
well as being on in years himself. He is 80 years of age, and has been 
connected with the Electricity Committee since the formation of the 
department in 1895. 

We were in Blackburn recently, and Mr. Wheelwright gave us a 
look round the works, and also showed us this particular car. 
Appropriately enough a fault developed at the time of our visit, and 
we were given a practical demonstration of the ease and facility with 
which the breakdown party got out to the spot where the trouble had 
developed. Blackburn is a typical Lancashire industrial centre, 
the streets are laid with pavé, in addition to which the district is very 
hilly. Mr. Wheelwright informed us that he has not had any diffi- 
culty with any part of the car, cither the batterics or the driving 
equipment. The former are grouped in a single tier under the bonnet, 
the controller is under the footboard, and the single motor is sup- 
ported in the middle of the chassis, whence it drives on the back 
wheels through cardan shaft and bevel gear. Except for the fact 
that the vehicle runs practically noiselessly, it cannot be distin. 
guished by its external appearance from a petrol car. 


ELECTRIC VEHICLES ON ORDER. 


We understand from Messrs. Edison Accumulators that they have 
in hand a considerable number of orders for their vehicles. Amongst 
these are: Arrol-Johnson chassis for Monte Carlo; three Buck 
Walter trucks, each of 2 tons capacity, Gillespie & Partners, for G.C., 
G.W.R. & Midland Railways; 2 ton van, Great Western & Metro- 
politan Dairies; cight-passenger bus, Marine Hotel Co., North Ber- 
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Progress in Semi-automatic Telephony. 
IN the telephone section which we published four weeks 
ago we dealt with certain methods suggested by telephone 
engineers for improving the relations between the calling 
-and called subscribers. These, it will be remembered, in 
one case, took the form of assisting the operator by auto- 
matic apparatus, and in the other of installing wholly 
automatic equipment. The object of the two articles which 
we publish in the telephone section appearing this week is 
‘again to call attention to methods of improving the relations 
between the calling and called subscribers. But the methods 
followed are diflerent from either of the above in that the 
use of semi-automatic systems is suggested. In one of these 
the relations between the calling subscriber and the operator 
remain the same as in the manual system, but the latter 
works with what is practically automatic apparatus, and 
the operator's control is limited once the wanted sub- 
scriber has been called. This system, which is due to 
Mr. F. B. Cook, is of a genus which now seems to be finding 
some favour in the United States. Broadly, its advan- 
tages are stated to be those of a full automatic svstem 


| without the disadvantages of the latter. Thus, the intelli- 


oe ee 


gence of the ordinary subscriber is not strained by having 
to get a number himself (this is done by the operator at the 
exchange), while the saving of time which is possible when 
an automatic system is used is still to some degree obtain- 
able. Further, there is no apparatus on the subscriber's 
premises more complicated than the ordinary telephone set. 
The particular advantages of the Cook system, in addition 
to those possessed by all semi-automatic systems, are that 
the operator cannot listen in to conversation between two 
subscribers, the system can be adapted to an existing 
C.B. switchboard, the number of junction lines can be 
rcduced, and the traffic can be distributed so that only one 
call can reach the operator at a time. Unfortunately, at 
the present time, we have no chance of testing a semi- 
automatic system in this country, but we hope the Post 
Office will give us this opportunity before long. The 
results should be interesting. 


THE other system which we describe in this issue is of 
German origin, and is in some ways a sort of glorified 
party-line arrangement, with the important modification 
that if one subscriber is already on the line it is possible 
for another to get into communication with the exchange 
owing to operation of automatic apparatus.  Subse- 
quently the usual manual procedure is followed. If the 
system employed is studied it becomes obvious that this 
arrangement is particularly suitable for rural districts ; 
for it 1s possible to erect at a comparatively small cost an 
automatic sub-exchange in a rural area, even when the 
present minimum number of subscribers (i.e., 50) is not 
reached. This automatic sub-exchange forms the con- 
nection between the subscriber's instrument and the main 
manual exchange. As in the system mentioned above, the 
subscriber's instrument is of the usual type, with the slight 
modification that a search key is added, wherewith a free 
line between the automatic sub-exchange and the manual 
main exchange is discovered. Lifting the receiver then 
automatically connects the subscriber through the auto- 
matic sub-exchange to the main exchange, where the 
operator performs her functions in the usual wav. We 
understand that this system received the attention of Mr. 
HonHOUSE during a recent visit to Germany, and we hope, 
as a result, it will be given a trial in this country. It seems 
to possess several advantages for rural areas, where we feel 
more ought to be done in these modern davs to establish 
some suitable system of intercommunication. 
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The I.M.E.A. Bill and the Contractors. 

WE have no recent information from which we may judge 
what progress is being made by the Incorporated Municipal 
Electrical Association in promoting its Bill this vear, and 
therefore at the moment we can only hope that the elec- 
trical contractors will reconsider their policy of pushing 
their opposition to this Bill to the limit. A suggestion is 
made by an anoymous correspondent in our columns this 
week that we should take the matter up and bring the two 
parties together for a round-table conference on the subject, 
so that details might be settled and adjusted, and so that & 
Bill might be promoted with assured success. We nced 
scarcely say that we should be perfectly pleascd to follow 
this course if we thought the object in view would be 
attained. We feel, however, that in a matter of this kind 
action should be taken by the Institution of Electrical 
Engineers. The electrical contractors represent one section 
of the industry and the municipal electrical engineers 
represent another. It is difficult for either of these sections 
fully to recognise the claims of the other. The Institution 
of Electrical Engineers, on the other hand, embraces all 
sections of the industry, and as such is eminently fitted to 
act the part of peacemaker in difficulties of this kind. We 
trust that the Council of the Institution may see its way 
to take up this matter, so that the municipal undertakings 
may have the powers which are desirable for the expansion 
of electricity supply, and so that the contractors, at the 
same time, may not suffer any loss through the granting 
of these powers. | 
Smoke Abatement Legislation. 

On Tuesday last Lord Newron’s Bill dealing with the 
subject of smoke abatement was considered in the House of 
Lords, and after a short, but favourablv inclined, debate it 
was withdrawn on the Government promising to appoint a 
strong Departmental Committee to go into the whole ques- 
tion. In the present congested state of partv legislation 
there would, of course, have been little hope of the Bill 
becoming law, useful though its provisions were. Neverthe- 
less we hope that good progress will be made towards some 
solution of the problems involved, for any attempt to reduce 
the amount of smoke emitted from the various domestic 
and industrial chimneys throughout the country is deserv- 
ing of the support of the inhabitants generally, there being 
no other feature of town life, and even in some cases of 
country life, that can be more properly described as a 
nuisance. The law, as it at present exists, is incapable of 
dealing with the situation. For though the Public Health 
Act, 1875, defines as nuisances all trade fireplaces and 
furnaces which do not as far as practicable consume their 
own smoke, or any chimney, not being the chimney of a 
dwelling house, which sends forth smoke in such quantitv 
as to be a nuisance, any result that might be obtained 
is counteracted by the construction that has been placed 
on the words “as far as practicable," so that only the 
second of the sub-sections of the Act has been enforced. 
This has had the further result that the worst offenders 
have often escaped, for, as Mr. JAMES SWINBURNE has, we 


measure of its nuisance. The exhaust of an over-lubri- 
cated motor-car and the fumes from chemical works are 
cases in point. 

—— 

To overcome this difficulty Lord NEWTON proposed in 
his Bill to make it an offence to use anv furnace not con- 
suming its own smoke or to use such furnace negligently. 
We believe that a similar provision is in force at Bradford, 
under an Act of 1910, and seems to have worked well, 
though it is a little difficult to interpret exactly what it 
means. It was proposed to protect manufacturers from 
unnecessary harshness in case of accidents or other unfore- 
seen causes, while the Local Government Board would h-ve 
had powers to exempt any particular works from the pro- 
visions of the Act, and to appoint local committees to take 
combined steps for dealing in a uniform way with smoke 
nuisances over a wide area. It was also suggested that 
inspectors with technical knowledge should be employed, 
not only to discover wrongdoers, but to give advice on the 
emp:oyment of improved methods. Although the Bill 
has been withdrawn Lord NEwron is to sit on the proposed 
Committee, and it is therefore not unlikely that its recom- 
mendations will to some extent follow the above lines. 


Here 


Ir will be a surprise to many to learn that no body such 
as a Royal Commission has considered this importzat ques- 
tion since 1845. Since that date not onlv have the smoke- 
producing factories of this country greatly increased. but 
also such improved methods of using fuel as electricity end 
gas have been widely introduced. It is, therefor. high 
time that some legislagon on this important question was 
effectcd. In this connection an important factor is the 
domesiic chimney, and while we quite sce the difficulty of 
extending repressive legislation, such as is suitable for 
manufacturers, to householders, yet it will be admitted that 
the latter must be educated to forego his open hearth, 
which in the aggregate is one of the chief contributors to the 
present smoke nuisance. When education is complete, 
then legislation may follow. Gas engineers, we may 
acknowledge, have already done much in this respect : it 
is the duty of electrical engineers to do even more, inas- 
much as they are more favourably placed. And with the 
obsolescence of the domestic hearth will come very desir- 
able progress towards smoke abatement. 


Extra High Temperatures from the Electric Arc.—‘ 
means of obtaining extra high temperatures from an electric 
arc is described in a recent issue of ©“ L'Electricien. ^ The 
method consists of combining with an ordinarv electric arc à 
jet of air or oxygen or an oxy-acet vlene or oxv-hydrogen flame. 
The simplest form of the apparatus has a hollow carben elec- 
trode through which a blast of oxvgen or air can be blown. 
[4 s $2.9 
[he metal plate to be heated forms the positive pole and the 
carbon electrode the negative. The are is struck in the ordinary 
way and operated by a special mechanism with a hand feed. 
Several other forms are shown, some of which have separate 
pipes serving to project the oxy-acetvlene or oxv-hydrogen 
flame on to the electric are. It is stated that the effect of the 
oxvgen burning inside the arc is to produce a temperature 
greatly in excess of that of the electric arc alone : also a similar 
effect is obtained when the oxy-acet ylene or oxy-hydrogen fune 


: . . 1 : 
believe, pointed out, the blackness of a smoke is no real burns in the same space as the electric are. 
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Dr. Diesel Said to be Still Alivc.—4A Central News message 
st ites that according to a report emanating from Munich, Dr. 
Diesel. who mysteriously disappeared while on a voyage to this 
country some months ago, is now in Canada. 

Breakdown on the District Railway.—<A serious mishap 
occured on the District Railway near West Ham on Friday, 
20ch inst., which caused a great deal of inconvenience to the 
morning travellers to the City. The accident was in no wav 
due to electric working, but was caused by a number of goods 
trucks, which were being shunted over the electrified lines 
before the heavy morning traffic, jumping the metals and 
ploughing up the permanent way. The up and down tracks 
were completely blocked and it was not until 5 p.m. that 
traffic could be resumed over the affected portion of the line. 


Sensitiveness of the Magnetic Detector.—The Washington 
Bureau of Navigation appears to have come to the conclusion 
that the Marconi magnetic detector is not sufficiently sensitive 
to comply with the United States Act of July 23, 1912. An 
order has, therefore, been issued stating that signals are un- 
readable on the magnetic detector at a distance of 100 miles 
when the transmitter is of the usual 10 in. coil battery type 
with average ship antenna, and inspectors are asked to call the 
attention of masters and owners of vessels to this fact. It is 
stated that the Marconi Company has communicated with a 
number of ships equipped with Marconi apparatus with a view 
to refutating this allegation. 

“ Electrification Produced During the Raising of a Cloud 
of Dust.’’—In a Paper before the Royal Society recently. Mr. 
W. A. D. Rudge stated that during the raising of a cloud of dust 
a considerable amount of electrification occurred. Insulated 
conductors held in a stream of dust became charged to a 
potential of some hundreds of volts. The dust particles 
seemed to be charged by friction amongst themselves, some 
with positive, others with negative, electricity. If a cloud was 
raised by blowing air through a wash bottle containing finely- 
divided material the air accompanying the cloud became 
strontly charged, and this charge persisted in the air for some 
time. The sign of the charge carried by the air depended upon 
the nature of the material. Mercurv sulphide, sand, molvbdic 
acid, and “ acidic "" bodies in general, gave negative electricity, 
whilst coal, flour, red lead, alkaloids and `“ basic ` bodies gave 
positive electricity. A very small amount of dust—10-!9 
grammes per cubic centimetre— would give rise to quite strong 
charges. The finer the material the stronger and more per- 
sistent was the charge. 

Unique Power Plant.—The Ford Motor Co., U.S.A., has 
placed contracts for à gas engine driven electric power plant 
that, according to the “ Electric Review and Western Elec- 
trician," will be not only one of the largest gas engine plants 
in the country, but will be in many respects absolutely unique. 
Four 6,000 H.P. Hamilton-Gray gas and steam engines of novel 
design will drive the same number of direct-current gene- 
rator; running at 80 revs. per min. A plan view of each 
engine will be similar to that of a cross-compound steam 
engine, with two cylinders in tandem on each side. One pair 
of cylinders will be operated by producer gas and the other by 
steam. The steam will be generated from the water used in 
the water jacket of the gas engine, further heated bv the 
exhaust gases and bv waste heat from the producer gas plant. 
This water or steam will be used as the feed water for the 
boiler which supplies the steam engine cylinders. A heavy 
flvwheel will equalise the characteristics of the gas and steam- 
driven elements of the engine. Each of the generators will 
have a normal rating of 3,750 kw. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Latakia—Palura ............... May 26,1910 ... — 
Sealanuova— Samos ............ April21,1912 ... — 
Marmariza—Rhodes............ April 21, 1912 — 
Poulocondore— Pontianac...... July 5, 1912 — 
Jamaica— Colon ........... ...... June 9, 1913 — 
Cayenne—Salinas ..... ......... Oct. 30, 1913 — 
Cape St. James—Poulocondore Dec. 7, 1913 — 
Tangier— Ceuta .................. Feb. 15, 1914 — 
Mar. 20, 1914 


Zanzibar—Mombasa ............ Mar. 20, 1914 


Life of Commercial Vehicle Batteries.—|n a recent. 


Issue we gave some brief particulars in regard to the life of 
batterles on electric vehicles, and referred to the fact that a 
150 lb. electric van in the service of the Georgia Railway & 
Power Co. U.S.A., had completed 25.000 miles with the same 
battery. Also that another vehicle, a 2-ton truck, was still 
using the same battery after travelling 10.000 miles. We are 
asked to state that these vehicles are equipped with the 
" Exide " accumulator which, as our readers are aware, is 
manufactured by the Chloride Electrical Storage Co. 


Electric Vehicles at Croydon.—A demonstration of electric: 


vehicles, arranged by Mr. A. C. Cramb, took place vesterdav 
at Croydon, when a number of vehicles of the pleasure and 
commercial tvpe were on view. The firms participating were 
Edison Accumulators. Mossay & Co. and the Torpedo Electric 
Motor Co. The vehicles were paraded in front of the Town 
Hall, Croydon, and were inspected by a number of local 
celebrities, including the Board of Guardians. The latter body 
has under consideration the question of the purchase of a 
motor ambulance for operation in the Croydon district. 


Electric Ship Propulsion and U.S.S. **Jupiter."—We 
understand from Mr. W. P. Durtnall that the trials of the 


electrically-propelled ship “ Jupiter " were highly satisfactory.. 


A mean speed of 15-1 knots was maintained for 48 hours. the 
power developed being 6,940 H.P. when the three-phase motors 
were running at 115-7 revs. per min. In order to obtain 
further data for guidance in the design of future electrically- 
driven ships. it is proposed to despaich the " Jupiter " on a 
voyage of 13,000 miles along the west coast of America. through 
the Straits of Magellan, and then northward to Hampton 
Roads. We shall await with interesi the results of this trial. 


L. & S.W.R. Electric Rolling Stock.—The existing 
steam rolling stock of the L. & S.W.R. is to be remodelled to 
suit the requirements of electrification and no new rolling stock 
will be built, as was originally intended. According to the 
" Railway Gazette" the normal electric train is to be composed 
of three coaches (two motor cars and a trailer) which will thus 
involve the partial re-construction and the equipment with 
traction motors, &c.. of two out of every three of the existing 


vehicles that are to be adapted for the new service. During. 


the rush hours six-coach trains will be run. Two decided 
novelties will be embodied in the external appearance of these 
vehicles. They are to be painted Brunswick green. and the 
leading ends of the motor coaches will terminate in a kind of 


" bottle-nose," for the purpose of diminishing wind resistance.. 


This is also a decided novelty in British railwav practice, 
although the " wind-cutter " type of vehicle is not unknown 
either on the Continent or in the United States, where. however, 
it has principally been adopted for rail motor cars. 


* Magnetic Properties of Iron when Shielded from the 


Earth's Magnetism."— Prof. E. Wilson, in a recent Paper 
before the Roval Society, stated that when iron was subjected 


to a considerable magnetising force a species of polarisation: 
was produced which had the effect of reducing the permea-- 
bility and increasing the dissipation of energy due to magnetic: 
hysteresis for given values of the magnetic induction. The- 


residual effects could be removed by careful demagnetisation 


or annealing. 
magnetic force would also have a polarising influence. upon 


exposed iron, and this was the subject of the present Paper.. 


An effort had been made to remove the residual effects of the 
earth's magnetism by placing the specimen, which was of ring 
form, in a magnetic shield. and carefully demagnetising it. 
The magnetic properties of the material were then examined 
in the usual manner with a ballistic galvanometer, and a com- 


parison made with those obtained from the exposed or unshielded. 


specimen. It had been found that the permeability of freshly 
demagnetised and shielded iron, corresponding to a given value 
of the magnetic induction, was considerably larger than in the 
case of the unshielded specimen. In stalloy the ratio of the 
permeabilities had a maximum of 1-79 when the magnetic 


induction was 172. The permeability rose to a maximum of 


5,900, and one would anticipate a considerably larger initial 


It was thought by analogy that the earth’s. 
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permeability than was generally supposed. The permeability 
had been examined after varying periods of rest when the 
specimen was in a carefully demagnetised condition, and it 
was shown that its values gradually decreased as the duration 
of rest increased. The dissipation of energy due to magnetic 
hysteresis was examined when the magnetic induction had 
values as low as 0-68. It was well known that the Steinmetz 
index tended to increase as the lower forces were approached. 
The experiments indicated that the index tended again to 
diminish both in shielded and unshielded iron. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. W. H. Eccles contributes an article on ^* Some instruments for 
High-Frequency Currents and Voltages " (p. 1044). 

We describe some recent extensions of the Birmingham Electric 
Supply Department (p. 1025). 

Dr. W. H. Eccles concludes his article on ‘* Recent Patents in 
Radiotelegraphy and Radiotelephony " (p. 1022). 

Our telephone section contains the following articles: ‘‘ The 
Steidle Telephone System" (p. 1035) : ^' The Corwin Semi-automatic 
Telephone System " (p. 1038); and " Inductive Interference between 
Power and Communication Lines ` (p. 1040). 


é 


We give an account of the discussion on “ The Electric Battery 
Vehicle " which took place at the Institution of Electrical Engineers 
on Thursday, March 19th (p. 1029). 

An article on ** Approximate Predetermination of Train Energy.” 
hy Messrs, W. A. del Mar and D. C. Woodbury appears on p. 1024 


We publish an abstract of a Paper on** Current-limiting Reactances 
on Large Power Systems," by Messrs. K. M. Faye-Hansen and J. S. 
Peck. which was read before the Institution of Electrical Engineers 
yesterday evening (p. 1046.) | n 

Companies’ Meetings and Reports.— Meetings of the following com- 
panies are reported: Arbroath Electric Light & Power Co., Auto- 
matic Telephone Mfg. Co.. British Insulated & Helsby Cables, 
Topsham Electricity Co.. Wedmore Electric Light & Power Co., 
Windsor Electrical Installation Co. (pp. 1059-1060). 

The directors’ reports abstracted include those of the American 
"Telegraph & Telephone Co.. Beauly Electric Supply Co., British 
Aluminium Co.. Browett, Lindley & Co., Cleveland & Durham 
Electric Power Co., Clyde Valley Electric Power Co.. Gateshead & 
District Tramways Co., Liverpool District Lighting Co., Richardsons, 
Westgarth & Co., Slough & Datchet Electric Co., Stewarts & Lloyds, 
Urban Electric Supply Co.. Vickers. Weaverham & District Elec- 
tricity Co. (pp. 1059-1060). 
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OBITUARY. 


Prof. G. M. MiNciux. F.R.S.—We regret to record the death of 
Prof. George M, Minchin, F.R.S., which occurred on Monday, at 
Oxford, Prof. Minchin was a distinguished mathematician, and 
was formerly Professor of Mathematics at the Royal Indian Engi- 
neering College, Cooper's-hill. He was the author of treatises on 
* Statics,” '* Hydrostatics," '* Uniplanar Kinematics,” and *'* Elec- 
1rical Measurement of Starlight." 


PERSONAL. 


The Lords Commissioners of the Treasury have appointed Sir 
Henry Babington Smith to be a member of the Pacific Cable Board 
in succession to Sir Henry Primrose, resigned. 


The degree of D.Sc. in physics has been conferred by the University 
of London upon Mr. E. E. Fournier d' Albe for a thesis entitled ** The 
Efficiency of Selenium as a Detector of Light " and other Papers. 


Mr. W. S. Murray has been appointed by the New York, New 
Haven & Hartford Railroad Co. to be consulting engineer in general 
‘charge of all electrical engineering and construction. 

The construction of the system for complete electrical operation west 
of New Haven having been practically completed under his direction, Mr. 
Murrav's jurisdiction will be extended so as to include the electrical 
operation of the line as well as the electrical construction. His connection 
with the tirm of McHenry & Murray, in general consulting practice, will 
continue. 


APPOINTMENTS VACANT AND FILLED. 


An assistant constructional engineer is required for the City of 
Tirmingham electric supply department. to assist in the preparation 
' of specifications and plans for new buildings and lay-out of new 

sicam and electrical plant. and in superintending the erection and 
! testing of such plant. Applications are to be sent to the city elec. 
| trical engineer. Mr. R. A. Chattock, 14. Dale End, Birmingham. by 
' April 6. See also an advertisement. 

The Municipal Commissioners of the town of Singapore invite 
applications for the appointment of a plumber's jointer for their 
electricity undertaking. Further particulars are given in an adver- 
tisement, and applications must be lodged with the Commissioners 
Home Agent. Mr. Chas. G. Lindsay, 180, Hope-street, Glasgow. by 
March 31. See advertisement. 

A resident engineer is required to supervise construction of a high- 
power wireless telegraph station in Egypt. Applications to the 
Secretary, G.P.O., London, E.C., by April 29. See an advertisement. 

A principal is wanted for the Lisburn Technical School. Salary 
£250 per annum. Applications by noon April 7 to the Town Clerk, 
Town Hall, Lisburn, Ireland. 

Draughtsmen are required by the British Insulated & Helsby 
| Cables (Ltd.) for cable accessories, joint boxes, switch pillars and 
other similar fittings. 

An assistant electrician is wanted for a large engineering and 
shipbuilding establishment in Hong Kong. See advertisement. 

An electrician is required by the Cambridge Scientific Instrument 
Co.. Cambridge, for adjusting and finishing instruments of precision. 
See advertisement, 

Advertisers require experienced testers, used to lighting generator 
and starting sets for motors cars. 


; 
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Mr. C. V. Raman has been appointed professor of physics and Dr. 
P . C. Ray professor of chemistry at the Presidency College, Calcutta. 

Prof. H. H. Jeffcott, B.A.. M.L Mcch. E.. has been appointed to 
the chair of civil and mechanical engineering at University College. 
London. 


The Port of London Authority have appointed Mr. Cumberland 
Lowndes manager to the Authority. 


Mr. H. H. Jowers, of Stockport. has been appointed mains and 
permanent way superintendent at Darlington. 


Mr. Fuax has been appointed charge engineer at Willesden. in 

succession to Mr. Gunton, resigned. 
INSTITUTIONS AND SOCIETIES. 

Cambridge University Engineering Society.—A lecture and demon- 
stration of various processes of electric welding was given at the 
Engineering Laboratories, Cambridge, cn the 12th inst, by Mr. 
Reginald J. Wallis-Jones, before a large audience of the Cambridge 
University Engineering Society. Prof. Bertram Hopkinson being 
in the chair. Some interesting experiments, lantern slides and 
samples of welding work were shown. 


Tramways and Light Railways’ Association * Journal."—The 
March issue of this journal is chiefly devoted to an account of the 
annual general meeting and of the annual dinner of the Tramways 
and Light Railways Association, which was held on Friday, March 
6th. The report and accounts showed that the Association was in à 
very flourishing condition. 'There was a large attendance at the 
dinner, and a very successful and enjoyable evening was spent. 

Igranic Engineering Society.— This Society has recently been 
formed for members of the staff of the Igranic Electric Co. (Ltd.). of 
London and Bedford. The president of the Society is Mr. G. 4. 
Mower. A full programme of Papers has been arranged for this 
session, one of which was delivered on Wednesday, 18th inst.. by 
Mr. F. Heaton on the subject of '' Bridge Control" The author 
dealt fully with the electrical operating and signalling equipment of 
Scherzer rolling lift bridges, transporter bridges and swing bridges 
The remaining Papers of the present session include ‘‘ Electric 
Control of Laundry Machinery." by Mr. F. N. Pickett, on April lst : 
“ Alternating-current Control Apparatus," by Mr. F. Oglesby. and 
“ Automatic Temperature Control," by Mr. H. H. Rapley, on April 
15th; *' Lifting Magnets." by Mr. S. R. Wright, on April 29th. 

Electrical Trades’ Benevolent Institution.— The annual dinner of 
this instituticn was keld at the Trocadero cn Wednesday last. Mr. 
Hugo Hirst being ir.thechair. About ZON guests were present, includ- 
ing Sir David Salomons, Bart., Capt. H. Riall Sankey. Messrs. A. Pruce 
Anderson, H. Bevis, Justus Eck, E. Garcke, G. C. Isaacs, W. C. P. 
Tapper, C. H. Wordingham and F. B. O. Hawes (secretary). 

Mr. Htco HIRST, in. proposing the toast of “ The Electrical Traces 
Bene volent Institution," said that he wes satisticd that the energy he had 
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expended on this deserving, but oft neglected, cause had been well- 
spent. While it was true that the electrical industry was yet young, it 
was equally true that many workers in it were getting old, and being so 
engrossed in their work they had neglected to make provision for the 
workers. There was a tendency to blame failures, and this was not 
difficult, seeing that the electrical industry offered many reasons for lack 
of success. It was sometimes necessary for a man to risk his capital, 
reputation and credit on one particular sche me, with the inevitable result 
that some failed, but they ought to have our sympathy. At the present 
time the lower classes had the right to beg. and society had been organised 
for their support, but what about educated men who could not exhibit 
their misfortunes ? This Benevolent Fund was intended for both classes 
of workers, and it was still too small. Continuing, Mr. Hiist expressed 
his appreciation of those who had come forward ard assisted him during 
the past year in collecting subscriptions for the fund. He also referred 
to those who would come forward if cognisance was taken of their 
criticisms. He thanked his colleagues and staff for collecting from outside 
the electrical industry, for it was only right that people who made money 
out of the electrical industry should be asked to contribute, and he gave 
this as a tip to future presidents. In rc ply to certain criticisms that had 
been made. Mr. Hirst remarked that the fund benefited everybody in the 
electrical industry. Undoubtedly there was at present a high ratio 
between expenditure and benefit. but this was inevitable in every newly 
formed fund. Firms and municipalities who would not contribute because 
they had their own funds ought to remember that the personnel was 
constantly changing. He thought that members of the Council of the 
institution should include representatives of such electrical institutions 
as the B.E.A.M.A., I.M.E.A., and Electrical Contractors’ Association, 
In thus making them realise the benefits of the institution they would be 
able to extract regular subscriptions instead of donations, He hoped the 
Council would adopt this scheme, for until they did so they would have to 
go on begging. 

Sir Davin SALOMONS, in supporting this toast, remarked that such a 
fund was necessary both for engineers and workmen, and he hoped the 
fund would grow, but not be trenched upon. 

Mr. C. H. WoRDINGHAM also supported the toast. He said that for 
some years he had not subscribed to this fund on principle, but now he 
was converted, and, like most converts, he was enthusiastic. He was 
strongly averse to the multiplication of electrical organisations, as this 
simply meant increased expense, but he thought that there was a strong 
reason for the existence of this fund, in that it would help many 
electrical workers who could not otherwise benefit. He pointed out that 
for such an institution large funds were necessary, as all benefits must be 
paid for out of income. 

Mr. GopFrey G. Isaacs, in supporting. remarked that he was a believer 
in benevolent institutions. It was, moreover, the duty of every large 
industry to create a fund for the provision of relief. Asa nation we were 
thriftlcss, and so differed from almost every foreign nation. He thought 
it was a great point to ask those who were to be helped to subscribe. and an 
appeal for funds ought to be mace, not cn the score of charity, but on the 
score of duty. 

Mr. JustUs Eck, proposing the toast of “ The Chairman," said that the 
cfforts of Mr. Hirst in support of the fund were not spasmodic but 
regular, and he had always been willing to give his sympathy. advice and 
practical aid. He referred to the Railway Benevolent Institution as a 
society which the Electrical Traces’ Benevolent Institution ought to 
take as an example. The railwav industry was not very much bigger 
then the electrical industry, but the funds of the two institutions were 
enormously different. 

Mr. Hirst. in the course of a brief reply. announced that £2,762 had 
been collected on account of this dinner. (This compares with a sum of 
£854. 6s. collected last year, and does not include quite every sum that 


has been obtained.) 


EDUCATIONAL NOTES. 


South-Western Polytechnie Institute (Chelsea, London, S.W.).—The 
Lord Chelmsford, G.C.M.G., will present the prizes and certificates 
to students of the evening classes and day college this (Friday) 
evening at 8 o'clock. A conversazione will follow. : 

Seholarship.—A free scholarship of the value of £30, tenable at 
the Northampton Polytechnic Institute (London), is being offered to 
students. 

In view of the splendid chances in life which the calling and craft of 
optics now offer, this '* Aitchison Memorial Scholarship " should prove 
most attractive to intelligent youths. The subjects of examination 
include English, mathematics and elementary physics. Particulars may 
be obtained of the hon. treasurer, Mr. Henry F. Purser, 35, Charles-street, 
Hatton-garden, London, E.C. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 27th (to-day). l 
. | FARADAY SOCIETY. — mE 
6:0 p.m. and 8:15 p.m. Meeting at the. Chemical Society, 
3 Burlington House, London, W. General Discussion, or 
"^75 Optical Rotatory Power.” ` a: ij 


PuysicaL Socrety or LONDON. 

5p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: “A 
New Type of Thermo-galvanometer,”’ by Mr. F. W. Jordan ; 
* An Instrument for Recording Pressure Variations due to 
Explosions in Tubes,” by Mr. J. D. Morgan; “ The Direct 
Measurement of the Napcrian Base," by Mr. R. Appleyard ; 
and “ An Experiment with an Incandescent Lamp,” by Mr. 
C. W. S. Crawley. 

JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at 39, Victoria-street, London. S.W. Paper on 

“ Harmonograph as Applied to Advertising," by Mr. A. Forbes.. 


RovAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street, Piccadilly, London. W. Dis- 
course on '* Improvements in Long Distance Telephory." by 
Prof. J. A. Fleming, F.R.S. 

SATURDAY, March 28th. 
ROYAL INSTITUTION. 
2 p.m. Meeting at Albemarle-street, Piccadilly, London. W. 
- Lecture on ** Recent Discoveries in Physical Science," by Prof. 
Sir J. J. Thomson, O.M., F.R.S. (Lecture V.) 
MANCHESTER ASSOCIATION OF ENGINEERS. 

7:30 p.m. Annual General Mceting at the Grand Hotel. Aytoun- 
street, Manchester. Address on ** Training of Engineers," bv 
Mr. J. C. M. Garnett. ` 

MONDAY, March 30th. 
NEWCASTLE STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Mecting at the Armstrong College of Science, Newcastle. 
Paper on “ The Commercial Testing of Generators and Motors," 
by Mr. J. R. Kinsey. 

Rovar SOCIETY OF ARTS. 

$ p.m. Meeting at John-street, Adelphi, London, W.C. Lecture 

on ‘Surface Combustion," by Prof. W. A. Bone. F.R.S. 


(Howard Lecture III.). 
TUESDAY, March 31st. 
RovaAL SOCIETY OF ARTS. 

4:30 p.m. Mecting at John-street, Adelphi, London. W.C. Paper 

on the '* Oil Resources of the Empire," by Dr. F. Mollwo 
Perkin. 
MANCHESTER STUDENTS’ SECTION OF Ti E INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 p.m. Annual General Meeting at the Municipal School of 
Technology, Manchester. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Mecting at Great George-street, Westminster. Papers on 
**Some Recent. Developments in Commercial Motor Vehicles.” 
by Mr. T. Clarkson; and on * Comparative Economics of 
Tramways and Railless Electric Traction," by Mr. T. G. 
Gribble. Adjourned Discussicn. 

WIRELESS Society oF Lonnoy. 


8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Discussion on “ Telephone Receivers," opened 


by Mr. H. J. Lucas. 
WEDNESDAY, April 1st. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
7:45 p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on “ Automatic Pressure Regulators," by Messrs. A. Arnold and 
E. L. M. Emtage. 
THURSDAY, April 2nd.° 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at Victoria Embankment, London. W.C. Paper 
on “ Electric Signalling on Railways,” by Mr. H. G. Brown. 


FRIDAY, April 3rd. 
ROYAL INSTITUTION. 


9 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Discourse on “ Further Researches on Positive Rays,” by Prof. 
Sir J. J. Thomson, O.M., F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Licut.-Colonel H. M. LEAF. 
The following orders have been issued for the current week :— 

Monday. March 30th, '* A ” Company.— Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 

Tuesday, March 31st, * B " Company.— Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 

Wednesday, April Ist, Recruits only.—Recruit Instruction, 7 p.m. to 
10 p.m. Rating Examination for all Companies, 7 p.m. to 10 p.m. 

Thursday, April 2nd, “ C" Company.—Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 

Friday, April 3rd. “ D" Company.— Technical Instruction, 7 p.m. to 
10 p.m. Miniature Range Practice, 7 p.m. to 9 p.m. 


Saturday. April 4th.—Headquarteis will be opened for regimental] busi- - 


ness only from 10 a.m. til] 12 noon. 

The Easter Camp will be held at Cliffe Fort. near Gravesend, com- 
mencing on April 9th, for 15 days. Parade at headquarters at 11 a.m., 
April 9th, for the issue of arms and equipment. 

Members who wish to attend this camp should send in their camp cards 


without delay. 
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APPROXIMATE PREDETERMINATION OF TRAIN 
ENERGY.* 


BY W. A. DEL MAR AND D. €. WOODBURY.. 


The predetermination of energy consumption by cars or trains is 
usually effected by means of a method which conceals the simple 
dynamical principles involved. Such a method is neressary where 
great accuracy is required, as it is only by dealing in electrical units 
that the characteristics of a particular electrical equipment can be 
brought to bear upon the solution of the problem. The following 
method reglects the peculiarities of the electrical equipment by 
assuming that it has certain average characteristics computed from 
the results of actual runs and expressed as dynamical rather than as 
electrical factors. This method depends upon the fact that the 
energy required to propel a train is made up of three parts: (1) that 
required to overcome inertia ; (2) that required to overcome friction, 
i.e., train resistance; (3) that required to overcome gravity on 
gradients. With this latter quantity is usually associated the extra 
frictional energy consumed on curves: If the maximum speed v and 
the mass m of the train are known, the first element of energy may 
be calculated by the dynamical equation, 

energy = į mĦr. 


If the distance L, travelled with power on and the train resistance r 
are known, the second element of energy may be calculated by the 
dynamical equation, 

energy =rL,. 


If the height, À, the train is lifted while power is on, and its weight, 
w, ate known, the third element of energy may be calculated by the 
dyn vnical equation, 

cuergy — Jn. 

The sum of these elements of energy is the total energy required 
to run the train, disregarding the losses between the current collector 
and the rim of the driving wheels. Thus far only simple dvnamical 
principles have been stated. They are difficult to apply in practice 
because the maximum speed and the distance travelled with power 
on are usually unknown. The quantities usually known are the 
average speed and tho total length of run. The peculiarity of this 
method consists in the usc of a series of factors which give the maxi- 
mun speed and distance run with power on, in terms of the az rage 
speed and total length of run respectively. These factors have been 
derived from a large series of actual and calculated runs on street 
railways, inter-urbans and trunk lines, both passenger and go: d3. 
A practical application follows :— 

Let V— average running spec, excluding stops, in miles per hour ; 
V „= maximum speed, in miles per hour; L-— distance between stops, 
in miles; L,-distance travelled with power on, im miles; »--1/L 
"number of stops per mile including one terminus ; r— average 
tram resistance, in pounds per ton (say, that corresponding to a 
speed of 10 to 20 per cent. greater than the average speed); G= 
average equivalent grade, in per cent. ; g -average curvature, in 
degrees; e=average motor and controller efficiencies as a decimal, 
whieh is usually about 0-7; K= V/V, and Q= L/L, (see Table I.) 

Tke average equivalent gradient, in per cent., may be obtained by 
the following formula, which assumes only one-half the gravitational 
energy on down gradients to be saved, the remainder being consumed 
in braking. Other assumptions may be found necessary in certain 
Cases :— 


100 
G= p (HiH) 


where D=distance between stops, feet=5280 L: H 1; =summation 
of rises in feet ; and H,—summation of falls in feet. 


Table L —Output at Wheel Rim and Input to Car in Watt- Hours per 
Ton. M ile. 
Actual energy 
out put at wheel 
rims of cars, 


Approximate 
electrical energy 
input to cars. 


—— — ———— ——— — | aaa 


Due to kinetic energy ............... 


| V3, /36-2L K*?54V?/25 
Due to train resistance ............. l:997L, L 2-85r/Q 
Duc to gradients ...................... 39-8GL, nb; 57G/Q 
Due to curves. ................suuuuue. 1-999L,,/L 2-857,Q 
Totabuan ahr Sum of above Sum of above 


In this table the first column gives the exact me-hanical energy 
required at the wheel rims, except in the case of that required to 
overcome curves, and the second column the approximate electrical 


* From the “ Electric Railway Journal." 


y due to an allowance of 70 per cent, 
for the efficiency of the motors, gears and control. The formule in 
the first column furthermore make use of the fundamental quantities 
V,, and L,, while those in the second column employ the approximate 
factors K and Q from Table II. In cases where V,, and L, are known, 
more accurate results can be obtained by using them. 

Table II. —V«iues of K and Q. 


K— 
nV Locomotive Single cars, Q 
p^ A passenger multiple-unit trains! Al trains, 
trains and freight trains 

0-0 1-00 1-00 1-00 
0-1 1-18 1-10 | 1-11 
0-2 1:35 1-18 1-24 
0-3 1-48 1-25 1-38 
0-4 1-60 1-31 1:52 
0-5 1-68 1-36 1:67 
0-6 ]-75 1:40 1-78 
0-7 ]-82 1-44 1-89 
0-8 1-86 1-47 1-99 
0-9 1-90 1-50 2-07 
1-0 1-93 1-52 2:15 
1-2 1-93 1-56 2-24 
1-4 1:93 1-59 2-34 
1-6 1-94 1-62 2-44 
1-8 1:94 1:65 2.52 
2-0 1-95 1-68 2:58 
2:5 1-95 1-75 2-71 
3-0 i 1-96 1-80 2-81 
3-5 | 1-96 1-85 2.87 
4:0 1-97 1-90 | 2:91 
4-5 1-97 | 1-94 2.95 
5-0 | 1-98 | 1-97 | 3-00 
Over 5-0 2-00 2-00 3-00 


The values of K. the ratio of the maximum to the average speed. 
depend upon the shape of the speed-time curve. If the run is very 
short, consisting only of an acceleration period and a breaking period, 
as shown by curve A, Fig. 1, the speed-time curve is triangular and 


Speed Time Curves 


Locomotive Passenger Treis 
Single Car or Multiple Unit Trets 
Freight Train 


Bpced 


Fig. 1.—CALCULATION oF Traits Eversy. 
TIME CURVEs, 


CHARACTERISTIC SPEED 


K=2-00. On the other hand, if it were possible for the speed-time 
curve to be rectangular, as with instantaneous acceleration and 
braking, the value of K would be 1-00, as may be seen from curve B, 
Fig. 1. All values of K lie between these limits, The values of K 
for locomotive passenger trains are higher than those for single cars. 
multiple-unit trains and freight trains because the speed-time curve 
of the former is more rectangular than that of the latter. The loco- 
motive passenger train has a rather low acceleration which continues 
toa high maximum speed, as shown by curve C, Fig.l. Tne run at 
maximum speed is comparatively short before braking, which i3 
accomplished at a moderate rate, so that the general shape of the 
specd-time curve approaches a triangle. Single cars and multiple- 
unit trains have a high acceleration, a comparatively loag run at à 
moderate maximum speed and a quick stop, as showa by curve D. 
Fig. 1. which gives a more nearly rectangular spee l-time curve. The 
freight trains have a low acceleration, but get the rectangular char- 
acteristic of their speed-time curve by running for a considerable 
portion of the run at a low maiximy n speed, as shown by curve E, 
Fig. l. The values of Q, the ratio of the distance be:weea stops to 
the distance run with power oa, d» not lend themselves so well to 
discussion, Obviously Q cannot he Jess than 1-00, and it seem: to 
be limited, by observations of actual and calculated runs, to a maxi- 
mum of about 3-00. This means that for very short runs the accele- 


periods covering the other two-thirds. 
runs is likely to be greater than in K, but Q i» of 1:ss importance 
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under average conditions of gradient, as it enters only the less im- | will then present the losses in the electrical equipment and should be 
portant items and is used only in its first power, while K is squared | of reasonable magnitude, say, 20 to 40 per cent. If the losses are 
and enters into what is usually the largest item, that is, the kinetic | either excessive or unusually low, there is likely to be an error in the 
energy. Curves of K and Q are shown in Fig. 2. complicated step-by-step calculation. This method has been found 

The authors lay claim to no finality in the table of values of K and | very useful in making electrification estimates, as it enables load 
Q. On the contrary, it is very likely that with a greater amount of | diagrams to be plotted from given schedules before the exact details 
data on train runs more complete tables may be prepared, taking 
into account a greater variety of service and equipment. 

Erample.—A multiple-unit train makes an average speed, while 
running, of 30 miles per hour, making a stop every 2 miles. The 
average train resistance is 71b. per ton, the average equivalent 
gradient 0-05 per cent. and the average curvature 0-75 deg. 

Then V= 30, r=7, G— 0-05, g=0-75, n « 0-5, and K= 1:36,Q = 1-67, 
from Table II. 

Then. 


Kinetic energy — 


1-362 x 0-5 x 30° 
: m —2233:3 watt-hours per ton- mile 


25 
2-85 x 7 s Multiple Udit Traips and | | 
ne Oe «x E LIT XC NE NR NN 
; | "M 
— er mn ELT 
Energy for gradients — em. qu 33 " | 10 175 20 25 30 35 40 45 690 
1-67 | Stops per Milo 
2-85 x 0-75 > WU PEN NM S iE 

Energy for curves = a F 3 " . | | Fro. 2.—CALcULATION OF TRAIN Exknav —VaLvEs or Factors K & Q. 
Total energy input at train —48-3 | of the motor equipment are settled. There are usually so many 
y 1mp i "n indeterminate factors in a train run that the accuracy of the step- 


In calculating runs by the step-by-step method, since the values by-step method is often wasted. The new method is very sinple to 
of V, and L, will be known, the formule in the column of Table I. | use, as all the formule are adapted to slide-rule calculation using 
headed “ Actual energy output " will be found useful for checking | only such fundamental quantities as train weight, distance Fun and 
the results. The difference between the energy by the two methods | time of run. 


— 
RECENT EXTENSIONS OF THE BIRMINGHAM ELECTRIC SUPPLY DEPARTMENT. 


| contains a number of reciprocating sets of large output. 
These sets are arranged in pairs, one of which supplies low- 
tension direct current and the other high-tension three-phase 


INTRODUCTION. 

A public supply of electricity was first given in Birmingham 
in the year 1882, after a provisional order for lighting a part 
of the city had been obtained by the Incandescent Electric 
Lighting Co. This scheme, which was only arranged to supply 
the Town Hall and a few adjoining shops, had but a short life, 
and the real history of electricity supplv in the Midland city 
did not begin until 1889, when a fresh provisional order was 
obtained by Messrs. Chamberlain & Hookham. This order 
was subsequently transferred to the firm of Holmes & Vaudrey, 
and as a result the Birmingham Electric Supply Co. was 
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formed and built a non-condensing station at Dale End.: | [T (um acoso IS 
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Current was first supplied from here in 1891, while subse- | | WS A Osaitiey S AOV 
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quently increasing demands for energy made it necessary to | 
build a condensing station at Water-street. The residential | 
district of Edgbaston was supplied from these two stations | 
through a sub-station at Parker-street, the remainder of the 

area covered being dealt with direct from the generating jose 
stations, the three-wire direct-current system being used. This a 
private undertaking, whose business naturally consisted 
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entirely of lighting, was purchased in 1900 bv the Birmingham l yO: 
Corporation, who soon found it necessary to consider im- S Kings Heath / A 
portant extensions to the generating plant as the demand for £ < j 
current increased. This necessity was made the more urgent SA RING'S NORTON c cn 
by the fact that the Corporation had a little while before | KANO NORTHFIELD 5N A 
decided to acquire the tramways systems of Birmingham, | - Y v4 
which were then under several different ownerships, and worked "d S ii 
on - COS a} ; ; : bos d 

n pleasing variety of systems. This acquirement was to be te Pi Generating Stations In Birmingham [BI] - 
accompanied by a considerable extension of the tramways , | V. ^ A dae E shiek a 9 

i ENIN f Generating Stations in New Area CJ 
4 MV Sub-stations in New Area 


into the outskirts of the city, an extension which has since | 
been carried out. 

Mr. R. A. Chattock, who had at that time been recently | 
appointed city electrical engineer, therefore undertook the | Fro. 1.—Puan OF AREA SUPPLIED BY THE BIRMINGHAM CORPORATION 
design of a new station on a site at Summer-lane, where the . ELECTRIC SUPPLY DEPARTMENT. 
closeness of the canal enabled coal to be cheaply borne and 
cooling water to be obtained in fair quantities. This station, | alternating current. The original non-condensing generating 
which was fully described in THE ErEcTRICIAN, Vol. LVII., | station at Dale End is now purely a sub-station, while though 
p. 1001, October 12, 1906, is interesting from the fact that it | the original condensing station at Water-street is still used, it 
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supplies continuous current only on the three-wire system at 440 
and 220 volts. This system of supply is also given from Summer- 
lane station for lighting and power. A continuous-current 
supply at 440 volts is, moreover, given from Summer-lane 
through a system of trunk mains to distributing switchboards 
at Dale End and Water-street, while a continuous-current 
supply at 550 volts is provided for the tramway system for the 
area comprised within a radius of about 2 miles from the 
station. Energy for the outlying districts for lighting, power and 
traction are supplied from the Summer-lane alternating sets at 
a pressure of 5,000 volts on the three-phase system. This 
energy is transformed in rotary sub-stations to continuous 
current on the three-wire system at 440 and 220 volts for 
lighting and power, and to continuous current on the two- 
wire system at 550 volts for traction. The general arrange- 
ment of the area supplied by the Birmingham Corporation 
with the relative positions of the generating stations and sub- 
stations is show in Fig. 1. This area now includes the districts 
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These turbines were described in THE ELECTRICIAN, Vol. 
LXVIII., p. 469, December 29, 1911. 

Since then, however, further extensions have become neces- 
sary, and in the space reserved for 3,000 kw. of reciprocating 
plant two 5,000 kw. turbo-alternators have been installed, 
thus bringing the total capacity of the station up to 36.500 kw. 
It will be remembered that at Summer-lane the direct-current 
generating sets are placed along one of the longer walls of the 
engine room, with the alternators opposite them along the other 
wall. The two new sets are placed together on the alternating 
side of the engine room, and their general arrangement and 
appearance can be gathered from Figs. 2 to 4. Some idea of 
their size when compared with the orig ral 1,500 kw. recipro- 
cating sets can be gathered from Fig. 4. 


5,000 kw. TURBO-ALTERNATOR. 


The two new turbines are of the Curtis six-stage type. and, 
together with their alternators, surface condensers, Edwards 
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Fig, 2.— PLAN AND ELEVATIONS OF NEW TURBO- 
ALTERNATORS AND CONDENSING PLANT. 
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of Aston and Handsworth, which have recently been absorbed 
in Greater Birmingham. 


EXTENSIONS AT SUMMER-LANE. 


Since the station at Summer-lane began to give a supply in 
October, 1906, the demand for electrical energy in Birmingham 
has continued to increase at a considerable rate, and although 
in the first instance continuous-current generators, with a 
capacity of 7,000 kw., were installed. together with plant with 
a capacity of 4,500 kw. for supplying alternating current, 1t 
soon became evident that further additions would be necessary. 
Although there was then ample space for further generators in 
the station, the very interesting step was taken of installing 
exhaust steam turbines in conjunction with the 1,500 kw. 
alternating sets, thus practically doubling the output of each 
of the latter without increasing the floor space occupied. 


—— ——MÀ ———'Má—— — M— o  — À A — 


steam-driven air pumps and air filters, were supplied by the 
British Thomson-Houston Co., the Worthington Pump Co. 
acting as sub-contractors for the condensing plant. These 
turbines are built for a steam pressure of 175 lb. per square 
inch at the stop valve, with a superheat of 100 deg. They 
exhaust against a back pressure of 1} lb. Their normal load, 
as mentioned above, is 5,000 kw., but they are able to take an 
overload of 25 per cent. for 2 hours. The alternators 87e 
designed to give their normal full load at unity power factor, 
with a pressure of 5,000 volts between phases. They 
have also been designed to give an output of 7,500 k.v.a. at & 
power factor of 66-6 per cent. This arrangement has been 
adopted to relieve to some extent the original 1,500 kw. sets, 
which are not designed for such a low power factor. Excitation 
for the two new sets 1s supplied from small machines directly 
coupled to the alternators, whose voltage is controlled by Tirre 
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manufacture. The air-pump discharge is 
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regulators, which are capable of maintaining the pressure | Underfeed Stoker Co., the air for which is supplied by Belliss 
constant within 1 per cent. under all conditions of load. The ' engines driving Alldays & Onions’ fans. These fans are de- 
exciters are designed to supply current at a pressure of 110 volts | signed for a normal duty of 77,000 cubic ft. of air per min- 
across the terminals when running at normal speed. They are, | The boiler gases discharge into the flues and through the 
however, capable of supplying the necessary exciting current ' economisers in the old boiler house. 
when the alternator is running on a load of 7,500 k.v.a. at a; The coal supply for the station is obtained from barges on 
power factor of 66-6 per cent., while they can also give the | the canal by means of three convevors. one of which conveys 
same current when their speed is reduced by 10 per cent. the coal from the barges to a weighing machine whence it 

| 13 discharged into a collecting box, and 
lead by means of shoots to two other con- 
veyors which are of the gravity bucket type. 
These latter conveyors are motor driven. 
and raise the coal over the tops of the 
bunkers, into any of which the coal can be 
delivered. The same conveyors are used for 
taking away the ashes. The conveyors have 
been modified in arrangement owing to the 
erection of the new boiler house between the 
point where the coal is taken from the barges 
and where it is discharged into the bunkers. 
Now, at a point where the conveyor crosses 
the roof of the new boiler house, a tipping 
arrangement has heen provided. This allows 
a supply of coal to be fed into small hand- 
trucks which can then be wheeled along 
over the bunkers supplying the new 
boilers, which are almost at right angies to 
the lines of the older ones, and tipped where 
convenient. Arrangements have also been 
made whereby in addition to the coal which 
can be stored in the station itself, further 
provision in case of need is made on a 
Condensers.— The condensers employed with these sets are | site that has recently been acquired on the other side of the 
of the surface type, each having 12,000 square fect of cooling | canal from the station. Thus has a capacity of about 7,000 
surface. This plant is capable of maintaining a vacuum of | tons, an amount which would, we understand, give a three 
274 in. when supplied with water at a temperature of 80°F. weeks’ standby supply, should for any reason'the regular sup- 
As mentioned above, the air pumps are of the Edwards type, | plies be unobtainable. | 
and are interesting from the fact that they are of an excep- 
tionally large capacity, the three air-pump barrels being 30 in. 
diameter by 15 in. stroke. They are driven by steam power, 
the cylinders of the driving engine being superimposed cn the © Electiic Supply Department have necessitated not cnly the 
pumps. This engine, which is of the compound type, with one | erection of several new sub-stations, but alco the re-arrange- 
high and two low-pressure cylinders, runs at 
100 revs. per min., and exhausts into a 
tubular heater of Messrs. Holden & Brooke's 


Fic. 3.—GENERAL VIEW or 5,000 kw. TURBO-ALTERNATORS. 


SuB-STATIONS. 


delivered into a Lea recorder, whence it is 
lifted by pumps driven from the crank 
discs at each end of the air-pump crank 
shaft through the tubular heater into the feed 
tanks. Each of these air pumps is capable of 
dealing with the exhaust steam from both 
turbines in case of need. 


CooLinc TowERS AND STEAM RAISING 
PLANT. 


When the station at Summer-lane was first 
started the canal on which it was situated 
enabled sufficient water for cooling purposes 
to be obtained without resource to cooling 
towers being necessary. The increase inthe 
plant capacty, however, has made necessary 
the provision of twelve steel cooling towers 
made by the Worthington Pump Co., each of 
which is capable of dealing with 125,000 
gallons of water per hour. A view of these 
towers is given in Fig. 5. | | 

Steam Raising Plant.—The installation of these two new sets , ment of the generating stations belonging to two of the local 
has also necessitated the erection of another boiler house | authorities which were absorbed into the area. As time goes 
adjoining, but on a lower level than, the original boiler house. | on it 1s proposed to carry this re-arrangement still further, with 
This contains seven water tube boilers, each of 24,000 Ib. per | the result that eventuallv all the generating plant belonging to 


Fic. 4.—View oF 5,000 xw. TURBO-ALTERNATOR SHOWING ITS SIZE COMPARED 
WITH THAT OF A 1,500 kw. RECIPROCATING SET. 


The recent additions to the area supplied by che Bu mngham 


hour evaporative capacity. These were suppled by Messrs. 
Babcock & Willcox, and are of that firm's usual land type. 
They are fitted with underfeed stokers, supplied by the 


Birmingham Corporation will probably be concentrated in the 
two stations at Summer-lane and Nechells. The position fof 
various sub-stations at present in operation is shown in the 
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mip in Fig. 1, and it is interesting to note as giving some idea 
of their sphere of usefulness that there are about 22,000 kw. of 
rotarv converters m the public sub-stations belonging to the 
Corporation. In addition to these public sub-stations there 
are about 120sub-stations on the premises of large power con- 
sum?rs. These are supplied with high-tension current by the 
Electricity Department, whose responsibility ceases at the high- 
tension terminals. These sub-stations are either controlled 
from one of the public sub-station sor direct from Summer-lane. 


Fic. 5.—View oF NEW ('ooLiNG TOWERS. 


One of the most interesting of the sub-stations is that now 
occupying the building of the original [generating station at 
Dale End. This station had most of thezusual disadvantages 
associated with original stations. It was in the centre of the 
town, and therefore both coal and water supply were difficult 
problems. It has now, however, been entirely converted into 
a sub-station. It receives high-tension current from Summer- 
lane, this being converted by means of transformers and rotary 
convertors to direct-current, as well as continuous current 
from Summer-lane for distribution. This 
station contains an unusually large quantity 
of feeder booster plant. by means of which 
the feeder voltave can be raised. This 
arrangement, it should be mentioned, is the 
standard practice of the Birmingham Cor- 
poration, it being considered better to raise 
the voltage of individual feeders than to make 
anv distinction in the generating station. On 
the main switeliboards the general arrange- 
mont is to take the feeders up to the top of 
the panel, whence they can be connected by 
means of horizontal change-over switches to 
either of three bars. One of these bars con- 
nects the feeder directly to the main "bus 
bars, while the other two allows a booster to 
he connected in so that the voltage can be 
raised. This switching arrangement is typl- 
cal of all the Birmingham sub-stations. 

As is the case at most sub-stations in 
Birmingham a large battery has been 
installed at Dale End. This is of 
the Tudor-tvpe. and has a capacity 
of 7,000 ampere-hours on the two hour 
discharge rate. It is arranged in two 
batteries with a total of 242 cells, and 
can give 17,000 amperes for 3 minutes. This battery, as 
well as those in the other sub-stations. has been found 
exceedingly useful under all conditions of load. A special 
regulating switch, supplied by Messrs. Siemens Brothers 
Dynamo Works, is installed in connection with this 
battery. We hope to refer to this in a later issue. In 


| connection with this particular battery an interesting arrange- 
ment for overcoming difficulties connected with acid fumes 
has been installed. As Dale End is in the centre of the town 
it was feared that some trouble might arise if air charged 
with acid were discharged into the atmosphere. An arrange- 
ment of 10 lead grids in series has, therefore, been provided in 
connection with the ventilating outlets. Water is allowed to 
trickle down these grids and the acid-laden air 1s then drawn 


over it on its way to the exhaust. Tests made with this arrange- 


ment have proved that the air subsequently exhausted is 
entirely free from acid. The battery room at Dale End is pro- 
vided with a special acid-proof floor, which has proved most 
satisfactory in operation, while the battery itself has more than 
tulfilled the guarantees laid down for it. The battery boosters 
at Dale End can be connected in series or parallel, and are con- 
trolled bya trip switch which short-circuits the generators after 
the fields have been cut off. One of these trip switches is pro- 
vided both on the positive and the negative sides, the two being 
inter-connected by a jockey shaft, so that if one breaks down the 
other can operate on both sides of the system. 

With regard to general progress in sub-station work it may 
be mentioned that two new sub-stations, each with a capacity 
of 1.200 kw., have been erected at Harborne and Greet re- 
spectively, while at Handsworth, which used to possess its 
own generating station until November, 1912, much of the 
plant has been adapted for sub-station uses by fitting the 
original generators with induction motors and using the 
existing switchgear as far as possible. At Aston Manor, which 
is another of the districts which has recently been added to the 
Birmingham area, a 2,000 ampere-hour Chloride battery has 
recently been installed, and although this station is at present 
still being used for generating purposes, it is eventually intended 
that it shall. become purely a sub-station. Our illustrations 
(Figs. 6 and 7) show the general arrangement of the Birmingham 
Corporation's sub-stations, the particular case chosen being that 
at Court-road, where four 500 kw. and two 300 kw. rotaries with 
the necessary transformer and booster plant are installed. These 
sub-stations are usually substantial brick buildings with two 
or more floors. On the ground floor is placed all the rotary 
plant, such as converters and boosters, as well as the static 
transformers, wnile on the two adjoining galleries are placed 
on one side the high-tension switchzear and on the other side 


Fig. 6.—View in Court Roap Sus-station. > 
(This is typical of the plant arrangment in the Corporation's sub-stations.) 


the low-tension switchyear. The battery is generally placed 
in a special room overhead. As a rule definite converters are 
kept for the lighting and power and for the traction loads. 
the voltage of the first-named sets being controlled from 
the switchboards by means of induction regulators 3n 
A.C. boosters. The high-tension side of these sub-stations 
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is, in general, controlled from the rotary board. The high- 
tension switchgear is safely fixed in brickwork chambers 
and is operated by mechanically worked remote control 
gear. As giving some idea of the capacity of the plant 
installed in these stations, it may be mentioned that the 
capacity of the Dale End station is 3,000 kw., of Chester-street 
3,600 kw., while at Bordesley, which is largely an industrial 
district, it is at present 3,500 kw., but this figure will shortly 
be increased by the addition of another 500 kw. converter. 

As this article, we think, sufficiently shows, Birmingham is 
well in the van of our large towns as regards the state of its 
electricity supply. This is mainly due both to the progressive 
policy which has been pursued by the electricity department 
and to the favourable rates that are offered, especially for 
energy taken for power purposes. In this connection it should 
be mentioned that Birmingham is essentially a city of small 
manufacturers, and therefore pre-eminently a city where 
motors can be used to the best advantage. The above article 
and what is now being done at Nechells show the way Mr. 
Chattock and his staff are seizing their opportunities, 
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Fic. 7.—ANOTHER View IN Court ROAD Sup-starion. 


In conclusion, we have to thank Mr. R. A. Chattock, city 
electrical engineer and manager, for permission to describe the 
extensions which have recently been made in his department, 
as well as Mr. L. S. Carr, constructional engineer, and Mr. F. 
Forrest, sub-stations engineer, who spent a great deal of time in 
explaining the various points of interest to our representative. 


ELECTRIC BATTERY VEHICLES. 


We give below an account of the discussion on ^ Electric 
Battery Vehicles," which took place at the Institution of 
Electrical Engineers on Thursday, March 19th :— 


- Mr. F. Ayton, in opening the discussion, remarked that the importence 
to the central station of the load to be obtaincd by a general use of electric 
vehicles could hardly be over-rated. It was practically in all cases an 

off-peak " load ; and as it would in nearly all cases come on during the 
night, when the majority of the other consumers had ceased to make any 
demard on the supply, it would have a tendency to flatten out the 
genercting station load curve in a most favourable manner. Little 
wonder, therefore. that the ce ntral-station engineer was keen on doing all 
that he could to popularise the electric vehicle and to facilitate its adop- 
tion. The natural outccme of this keenness was the formation by the 
Incorporated Municipal Electrical Association of the Electric Vehicle 
Committee. The object of this ccmmittee was to promote the adoption 
and use of the electric vehicle for business and pleasure purposes, and its 
constitution was framed on co-operative lines. The majority of its 
members were outside the Incorporated Municipal Electrical Association, 
and consisted of representatives of the electric manufacturing interests, 
the electric power companies, the electric vehicle manufacturers and 
agents, and others. 

At the moment the most promising opening for the electric vehicle 
appeared to lie in its use for commercial purposes; but it wes by no 
means improbable that the passcnger-carrying vehicle, whether for 
business or pleasure purposes, would not evcntually be considered from 
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the central-station point of view almost es important 2s the commercial 
typeof vehicle. It could not be too strongly emphasised that the electric 
vehicle of to-day was not to be judged by the experience of even a few 
years ago in this country. Since that time, great advances had been 
made in storage battery construction, the design of the motors for electric 
vehicles had been improved. ball and roller bearings had been brought to 
& high pitch of perfection, chassis construction had been lightened, and 
better and more efficient rubber tyres could be obtained. For the im- 
provements in the latter three items the electric vehicle owed much to 
the wonderful evolution of the petrol car in the past few years. The 
proper sphere of utility for the electric vehicle at the present time was 
undoubtedly in interurban and suburban districts where its mileage limit 
per charge wes not a drawback. The passenger-carrying vehicles and 
the lighter pattern of commercial vehicles were generally capable of doing 
from 50 to 60 miles per charge, and it would be found that in most cases 
this covers the daily requirements for work in such districts as those 
mentioned, By a boosting charge during the driver's dinner-hour the 
daily mileage capacity might be appreciably increased. The utility of 
the electric vehicle in interurban and suburban areas was amply demon- 
strated by the number of vehicles in daily use in the United States alone. 
At the present time there were over 37,000 clectric vehicles in use in that 
country, of which more than half were passenger-carrying machines used 
for business or pleasure purposes. There were said to be about 40 firms 
engaged in constructing these vehicles in America, and the number of such 
vehicles was increasing at a rapid rate. In certain cities on the Con- 
tinent, also, this type of automobile was rapidly 
coming into general use, and hundreds were already 
running and giving satisfactory and economical 
service. If they had to admit that there were limits 
to the scope of usefulness of the electric vehicle, if 
th:y had to concede to the petrol vehicle, as they 
certainly must, some of the merits that it was known 
to possess, and if they agreed that there were certain 
fields that the latter would probably continue for 
some time to hold as pre-eminently its own, it 
weuld be nevertheless true that within its own 
levitimate sphere the electric vehicle could show a 
deavce of economy, and a record for reliability, with 
which no other existing type of vehicle could hop: 
to compete. They would be wise if they frankly 
ecmitted the probability that cach type of vehicle 
would have its own distinctive field of use in which 
it would prove, on the score of suitability and 
economy, practically unassailable. In spite of the 
fact that it had to provide and maintain its own 
rovc way, and that this accounted for by far the 
greeter part of the total capital expenditure, the 
average cost of operating electric tramears in this 
country indicated that this method of transit was 
| still the cheapest where the traffic to be catercd 
———————À for warranted the outlay. The trolley omnibus, 

again, had proved a cheaper means of convey- 

ence than the petrol omnibus, in spite of having to 

bear the additional capital charges of the trolley 
line and feeders. Both these examples were only instances, out of many, 
showing that when electric driving could be suitably applied and com- 
bined with the supply of electrical energy from a central station, the 
results as regards convenience, economy, and reliability were incom- 


parably superior to those of the small independent power plant. The | 


electric battery vehicle was only another instance of the same kind. It 
also drew its energy from the central station. It was in the displacement 
of the horse that the real economic future of the electric vehicle lay. For 
haulage purposes in cities and large towns the days of the horse were 
numbered. The congested state of the thoroughfares demanded his 
removal, and upon the basis of operating costs the electric vehicle was 
the only type of power-driven machine that could take his place. The 
relief of the traftic congestion in the main streets of our large cities and 
towns was well known to be an acute and pressing question, There was 
naturally a limit to the number of vehicles that could be accommodated 
in any street; and in many very cases that limit had already been 
reached. A general widening of main thoroughfares was economically 
out of the question. More efficient use must be made of the present street 
area. One obvious method of obtaining relief, then, was to bar horse 
haulage entirely. A pair of horses and a large van took up nearly double 
the street area required for an average motor vehicle of the same capacity, 
and for equal carrying capacity the electric vehicle, by reason of the sim- 
plicity and compactness of its mechanism, too up the least. space of any. 
Considerable further relief of the congestion would follow from the fact 
that a good commercial motor vehicle could do in the same time more 
than twice the amount of work of two double-horse teams in city service. 
If the enormous delays that were at present taking place in the delivery 
of merchandise in our cities and also the cost of these delays were con- 


sidered it could easily be realised the immense saving that would accrue to 


the business community by the wholesale adoption of motor transport for 
city service. But the already extensive adoption of the petrol type of 
commercial vehicle for this purpose had brought in its train conditions 
which nobody would deny had not added to the amenities of city life. 


The noise and smell from that class of vehicle had frequently been the — 


cause of bitter complaint. Both these disagreeable features were, of 
course, absent from the electric vehicle, -and for this reason alone it 
should assuredly commend itself for universal adoption in large cities 
and towns, 
ing engineering journals, when recently discussing the noise made by 


It was noteworthy, in this connection, that one of the lead- - 
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motor traffic and the means for preventing it. had said: ** Electrically 
driven vehicles we do not propose to discuss, as they are beyond criti- 
cism—at any rate, in contrast with other motor vehicles." The position 
of the electric vehicle could hardly be considered apart from methods of 
charging its battery. With the batteries at present fitted, the impressed 
voltage required towards the end of the charge was in the neighbourhood 
of 110 to 120 volts. Since the supply pressures in use were generally 
above 200 volts, it followed that in most cases the charging must be done 
through the medium of some pressure-reducing apparatus. If the use of 
the clectric vehicle was to reach the proportions that they desired it was 
essential that the charging operation should be made as simple as pos- 
sible ; in fact, it should be made—as it could be made— practically auto- 
matic. It therefore remained for the central-station authorities and the 
manufacturers to see that reliable automatic apparatus was provided. 
It should be so constructed that when the correct terminal voltage for the 
whole battery (which was a good approximate indication of the battery's 
condition) had been reached, the motor genrator was automatically shut 
down. It was of great importance that vehicles should be able to run 
into any place where charging facilities were provided, and get connected 
up with case. This pointed to the necessity of standard charging recep- 
tacles and plugs. The Electric Vehicle Committee, realising the impor- 
tance of this, had decided after careful consideration, to recommend to 
the British Engineering Standards Committee the desirability of adopting 
the 150 ampere plug and receptacle of the Electric Vehicle Association of 
America as the standard fitting for this country. The American Associa- 
tion had standardised two sizes, 50 amperes and 150 amperes, but 
the committee had come to the conclusion that, as the larger size would 
be required! for most vehicles it was desirable to keep to that alone. In 
conclusion, Mr. Ayton touched upon the work that was necessary in order 
to bring the uses and advantages of the electric vehicle before the general 
public. At the outset they could not look for much assistance from 
existing motor traders and garage proprietors. They were in possession 
of an established business in connection with the petrol vehicle, at which 
no doubt they were making good profits. They did not want that busi- 
ness interfeved with, and they might have grave doubts as to the utility 
of the electric vehicle. As to its mechanism, its merits and its economy, 
they were profoundly ignorant. They would only wake up to its possi- 
bilities when they saw a created business around them, and found areduc- 
tion in the sales of the petrol vehicle. In the meantime, then, the 
pioneer work had to be done, and it behoved the electricity supply 
authorities, as those who were going to benefit most by the extension of 
the use of the electric vehicle, to work hand in hand with the manufac- 
turers and to carry on an active propaganda for advertising the clectric 
vehicle, They had got to educate the public and also those in charge of 
garages, They must show them that because the vehicle was electric it 
was by no means complicated ; in fact, it was by far the simplest and 
most sturdily constructed power-propelled vehicle at present on the road. 
They must advertise all its other good qualities, its ease of driving, its 
all-round economy, and its reliability. 

Mr. J. W. BEAUCHAMP (West Ham) said that experience with electric 
vehicles was so far very limited. At West Ham they had six electric 
vehicles running, and so far as he could ascertain the average revenue was 
something like £20 per annum per vehicle. He thought the various 
estimates given for cost per mile should be taken somewhat cautiously. 
As to the cost of electricity for charging, at West Ham at the present 
time they were charging at Id. per unit, but they also had an alternative 
tariff charging a small fixed amount, according to the tonnage of the 
vehicle, and 3d. per unit in addition, He felt very strongly about the 
question of finance and the business organisation of the matter, At the 
moment there were only four or five available ty pes of electric vehicle, and 
eo far as he could see they were almost equally good, but the difficulty 
was the first cost. He would like to draw the attention of manufacturers 
to the fact that what the industry wanted more than anything else was 
money. There seemed to be an absolute necessity for some arrangement 
whereby electric vehicles could be put on the road to do haulage work by 
contract, and they would all realise how much electrical energy could be 
disposed of in that way. He had met a few enlightened people who had 
had the courage to order electric vehicles, but he could not help noticing 
that those people had had to wait months and months for delivery. 

Mr. R. J. Miveue ne had heard whispers of a rate as high as 11d. per 
unit. but this would be a very grave mistake. The ideal should be rather 
to make the rate 0 75d. than Id. There was an idea in some quarters 
that the electric vehicle was a direct competitor of the petrol vehicle, 
but that view of the question was not really justified. The electric 
vehicle was much more likely to be a competitor to the horse, which at 

wesent blocked the streets and rendered the activities of all mechanically- 
propelled: vehicles almost abortive. There was a very great need for a 
larve amount of research to be instituted into the vehicle problem 
generally, and it would be a valuable contribution to their knowledge of 
transport jf the University of London were to follow the lead of the 
Massachusetts Institute of Technology and institute a department of 
vchicle research, in which the whole field would be impartially surveved 
and really reliable information. given concerning the three principal 
methods of street transportation, He did not think that the central 
station man should be ex pected to spend a great deal of money on making 
facilities available for charging, but he did think that where it was possible 
to make those facilities available by spending only quite a small sum it 
might be done. The pleasure-car user onght not to be discouraged, as he 
would talk to others of his experiences. A little technical point to 
which he thought reference should be made was the decision that earthing 
was not necessary in the case of the connections to charging plates. It 
was possible for conditions to arise where the potential difference between 


the frame of the car and the earth would be as much as 230 volta, and tak- 

ing into account the fact that charging might sometimes be done in rather 
wet yards he hoped that the Committee would re-consider and alter their 
verdict. Otherwise he was confident accidents would result. 

Lieut. S. SLADEN, R.N. (London Fire Brigade), thought the members 
might like to have some particulars of the electric vehicles the L.C.C. had 
found so satisfactory in operation. At the present time they were using 
lead batteries, 84 cells, with a capacity of about 200 am pere-hours on the 
6-hour rating. The current was controlled by a series parallel controller 
and was supplied direct to motors in the wheels without the intervention 
of any gearing. The total weight of the vehicle when fully equipped with 
men was about 5] tons. The contract speed on the road—which, how- 
ever, was generally exceeded—was about 25 miles per hour, and on a 
gradient of ] in 19 about 15 miles per hour. The circuit-breaker opened 
at 250 amperes, so that there was a considerable amount of energy uscd 
in breasting a hill. The results they had obtained with the vehicles had 
been so satisfactory that they had in a measuie adopted them as a 
standard for life-saving appliances in localities where gradients were 
moderate. This showed that they placed considerable confidence in the 
reliability of such vehicles. There were, however, limitations to the use 
of the electric vehicle even for fire brigade purposes, on account of the 
limited mileage and the want of uniformity. It was difficult, if not 
im possible, to have a complete electrically equipped station, the difficulty 
being the question of pumping. With regard to the cost of maintenance, 
he was aíraid he could not give any figures which would be of great use to 
commercia] users, but it would be a shock to those gentlemen who thought 
they could be run very cheaply when he told them that the cost was about 
ls. per mile to maintain, a sum which did not include drivers’ wages, 
fiist-cost or depreciation. Similar petrol vehicles cost about Is. 3d. per 
mile. If one took into account first cost and depreciation, th» cost of 
maintaining an electric fire escape van and a petrol one were practically 
the same, ?.e., about £150 per year, but the annual cost of repairs for an 
electric escape van which ran about 800 miles in the year was £40, allow- 
ing for renewals of batteries, &c. They had had no paiticular troubles 
with lead batteries, although they were just beginning to do renewals. 
Lead batteries ran for about 3,00) miles before th» positive plates required 
renewing, and about 6,000 miles before the whole battery required renew- 
ing. It might be thought that trouble would arise th-ough s'ilphatin zbut 
they seemed to have got over that difficulty by arranging to dischary:? the 
batteries down to about 1:9 vo'ts per cell for two months, and then filling the 
cells up and giving them intermittent overcharges. Tacy had a p'optr 
set of charging apparatus in every station, and th? batteries were always 
topped up immediately after a run. With regard to getting the current 
at a suitable voltage. ‘they only required about 3) amps, and & 
maximum voltage of 240 for finishing the charge, bat very few undertak- 
ings in London would let them have the current under about 400 volts, 
and therefore they either had to waste a good deal in charging or go to the 
expense of installing a generator. Among the advantages of electric 
vehicles for fire brigade work were that they seldom required repairs 
and that they could be charged very rapidly. It was not an uncommon 
thing under ordinary service conditions to turn out in 7 or 8 seconds with 
an clectric engine. whereas with other forms of engine a good turn out 
was perhaps 15 seconds. Another point was that the electric via 
started out in the very best trim, and could run at the maximum sp 
at once, whereas with steam and petrol traction a little time had to elapse 
before things became quite normal. They also found that electric 
braking was useful when exceeding the limit. After four years’ experience 
he was bound to agree that the electric vehicle possessed considerable 
advantages over other power-lriven vehicles as regards simplicity 
construction, maintenance, ease of driving and general reliability, but he 
could offer no opinion as to the commercial efficiency of the electric 
vehicle as com pared with petrol and steam. : 

Mr. F. A. Mossav said that the greatest claim of the electric vehicle 
was its high efficiency, the reason for which were its simplicity and the 
high efficiency of its motor. That, however, was only one of the factors, 
as the road resistance, tyres, &c.. had sometimes a much larger intluence 
than the resistance of the vehicle itself. He gave examples showing 
how the size of the tyres used affected the consumption of the vehicle, 
and the battery manufacturer should therefore work hand in hand wit 
the vehicle manufacturer, and adjust maintenance rates to the perform- 
ance of each individual vehicle. A flat maintenance rate per car-mile 
would penalise the higher efficiency car. Tae question of tyre mainten- 
ance, although it had become a less important item than in former years 
would, he felt sure, make great progress as more and more electrie 
vehicles were used in this country. In one of the large taxi-cab under- 
takings in Germany, which operated 115 electric cabs, and over 30 p^tro 
cabs of various makes, the records of five years’ experience showed that 
tyres lasted 80 per cent. longer on electric cabs than on petrol ones. 
Hamburg Taxi-Cabs Co. started in 1907 with 25 electric vehicles and ba 
from year to year increased that number to 115. The G.P.O. in B:rlin 
bought two cars in 1905, and had now over 100 vehicles. The G.P.0. 
in Cop ‘nhagen were operating 13 electric vehicles, in Leipzig 26 were being 
worked, the Taxi-Cab Co. in Amsterdam 44, and the Municipality of 
Altona 23, : 

Dr. €. Porter (Medical Officer of Health, Marylebone) agreed that ub 
would be to the advantaze of the public healch to have electric vehic 
on the streets. He remembered on one occasion hearing Mr. John Burns 
state, in an address regarding infantile mortality, that there was no doubt 
that many of the lives of children had been saved by the transformation of 
mewsinto garaves,astatene it which he hea ilvendorsed. If they co 

' get rid of contamination of the air and noises by introducing electr ly- 
driven vehicles they would be doing a great deal for public health. 
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T Mr. C. BARBER had been struck by the hesitancy of borough electrical 
«engineers to look upon the present-day electric battery vehicle as a really 

ractical mechanical job. There was very little experience of the electric 
vehicle in this country, but so far as he could estimate he thought it 
would be found that the working cost of battery-driven vehicles for short- 
distance work—say 20 to 40 miles a day —compared. very "avourably 
indeed with petrol vehicles for the same class of work. As a matter of 
fact. he estimated the cost at 20 per cent, less in the former case. Further, 
there was no doubt in his mind that the cost of repairs was much less than 
those for steam and petrol-driven vehicles, and the whole question of the 
adoption of electric vehicles in this country would be found to rest almost 
entirely upon working costs. If they could only induce borough elec- 
trical engineers to put forward the advantages of the clectric vehicle 
by using them in their own departments it would be a great help. 

Mr. A. B. PESCATORI said that the thing to be done was to satisfy the 
public that the electric vehicle, at any rate for commercial purposes, 
«ould be run cheaper than the petrol vehicle. At present the cost of 
maintenance, taking only the materials and the renewal of materials, 
but not the labour for repairs and the handling and charging of the 
batteries, variel between Id. per mile for a very small vehicle up to, 
perhaps, 23d. fora 5-ton van. If, instead of simply supplying materials, 
one supplied labour for repiirs, superintendence of charging of the 
battery, everything, in fact, that concerned the battery with the excep- 
tion of its removal to and from the vehic le, the cost for the same two 
vehicles would be Lid. and, sav, 31d. respectively. Those costs had been 
obtained on a number of vehicles (perhaps 16) in this country and on 10 
times that number on the Continent, and some of the vehicles at any rate 
had been working for something like seven or eight vears, For instance, 
a Heet of 15 omnibuses had been working at Brighton for six years. T hey 
weighed about the same as a 5-ton van. but were w orking under un- 
favourable conditions, the roads being bad and the gradieats in some 
parts severe ; but in spite of these conditions the cost remained below 
3d., ineludinz supervision of charging and handling of the batteries, with 
the exception of removal to and from the vehicles, and, of course, with 
the exception of the supplv of current. As re zieds the supply of current, 
the figures obtained varied between 110 and 140 watt-hours per ton-mile 
for a vehicle of 21 tons useful load tonnage to 600 watt-hours per ton- 
mile for a vehicle of 5 tons useful load tonnage. In addition, there were 
a number of vehicles, such as fire engines, where the cost per mile could, 
of course. not be taken, as the mileage was xo very small; but for any 
vehicle that did 30 miles or upwards per day those figures were being 
obtained, and in the Brighton case thev were obtained with batteries 
which were exactly similar to the batteries first used. 

Mr. A. Fox said that one of the principal ideas in circulation concerning 
the battery vehicle was its apparently limited radius of action. When 
they | were told by the manufacturer that his vehicle was capable of 
‘running 50 miles per charge they were too apt to assume that its use was 
handicapped. without a thoughtful analysis of the conditions of normal 
delivery service. Actually, it was seldom that a greater distance than 
50 miles was covered by a commercial vehicle in the usual working dav. 
In those cases where the delivery limits approximate too dangerously 
the total mileage of which a vehicle was capable, an hour's charge at high 
rate while the driver was taking his mid-day meal would add 30 per cent. 
to the mileage. Furthermore, there would be no great difficulty in 
designing a commercial chassis capable of propelling itself. 100 miles per 
battery charge, as there was usually considerable space on the 
ordinary chassis that might bo utilised for a larger battery; but such a 
vehicle would find but a small market, in comparison with the present 
type. which of course had been worked out in proportions thought best 
suited to ordinary running conditions, One of the items contributing to 
the low cost of maintenance of the electric vehicle was the celerity with 
which the necessary adjustments could be per :ivel and remedied before 
thev became serious. Au increase in current consumption was at once 
Apparent to the driver, so that a hot bearing, a rubbing brake shoe, &e., 
could at once be investigated. In the case of the petrol vehicle faults 
were not so easily detected, there being provided no direct reading instru- 
ment showing the consumption of power, the motor taking upits increased 
burden and using an incre ised amount of fuel until the interruption came. 
The gain. then, was two-fold. for being easily kept at its highest pitch of 
‘eficiency, less electricity was required for its operation, and serious 
breakdowns, with their resultant interference with normal delivery 
Bervice, were avoided. A horse owner had no facilities for obtaining 
-accurste data on his horse haulage, and when questioned on the point 
would usually name a figure considerably below the actual one. The 
Central station engineer had an opportunity of aiding the cause by assur- 
ing his power consumers that the clectric Vehicle was an admirable one, 
and that he had the fuel wherewith to propel that vehicle in unlimited 
quantities at a tempting price. Electric traction in its most economical 
form could best be realised when the size of the vehicle was correctly 
proportioned to the work usually required of it. ‘To use à 2-ton van for 

carrying a 3-ton load habitually would tend to increase the cost of main- 
tenance considerably, because the best vehicle manufacturers designed 
the motors, frames and tyres for the rated load, and so looked with con- 
cem on the user's attempt to gain economy in that manner. It was for 
that reason. broadly speaking, that the use of trailers with electric 
vehicles was not encouraged. ln popularising electric vehicles 
the manufacturer of electrical apparatus, other than storage batteries, 
&hould not lose sight of the fact that he was interested in what happened. 
Usually each van purchaser was a prospective buyer of at least a motor- 
generator, switchboard and accessories, Manufacturers, therefore, 
should be among the first to look witha favourable eye upon the adoption 
“Of electric transportation. Strange it was to find universally that most 


electrical engineers were poorly informed upon the possibilities of the 
battery vehicle ; but perhaps, in justification, it might be advanced that 
electric propulsion had never been utilised on a large scale in this country. 
Although its age was slightly over a decade in America, the subject had 
taken such a firm hold that it was now seriously proposed to make & 
course in electric vehicle practice a part of the curriculum of the principal 
technical schools. 

Mr. H. BRa7iL said he had had the pleasure the previous afternoon of 
driving the largest commercial electric vehicle in this country or the 
Continent. The w eight of the lorry empty, with a 250 ampere-hour 
battery, was 41 tons, ‘and it would carry a load of 5 tons, making a total 
load of 91 tons. The maximum speed on the level when loaded was 
91 miles per hour, and the consumption of energy was about 1 unit per 
mile—i.e., allowing for the 75 per cent., the lorry used 1-3 units per mile. 
The battery consisted of 80 cells, with which a run of 35 miles on the level 
was attained. The driving was extremely simple. It was a very 
im portant point in connection with electric vehicles to keep down the 
maximum current taken from the battery, or to make the load factor 
on the battery as high as possible, because it very largely influenced the 
total number of miles that could be run with one charge. He did not 
think it was generally appreciated to what extent Es capacity of a 
storage battery was affected by the discharge rate. To illustrate his 
point he would tell them that it was possible to obtain from a lead 
storage battery when it was discharged at the 10-hour rate twice the 
capacity that was available when the whole discharge took place in one 
hour. It was very difficult to get an instrument that would tell what 
was actually left in the battery, and therefore he thought it would be of 
interest if he threw on the screen a diagram of a meter which Mr. Lydall 
and himself got out some time ago, and which to a very great extent 
solved the problem. After explaining the chief features of the meter, 
he showed some curves of results that had been obtained with it. 

Mr. A. J. MAKOWER threw on the screen a table giving a series of 
figures obtained on a cab service which had been running for about six 
years in Germany. At present there were 100 cabs running, and remark- 
able evidence of their reliability was that the cabs averaged 350 working 
days in the year. As far as cirrent was concerned, the cost per unit 
was about L-id.. but the 1:874. given a3 the cost of tyres was taken two 
years ago, and was no doubt larger than would be the case at present. 
Also the figure of 1-564. given as the cost of the driver was high, but as 
the cabs were running day and night it was really the cost of two drivers. 
The total cost per mile was about 7d., which he thought was a large 
figure. However, he considered that the figures for current contained a 
moral for central station engineers, who should be more a*commodating 
than was the case at present. The 0-94. might not look very much, but 
if it was on the basis of 31,000 miles per cab per vear (which was what was 
run on that service), a figure of 3,000,000 ca miles was obiained—“e., 
2,500,000 units, or 300 kw., were sold to the companv, making £11,500 
& vear, and as the service was worked the whole 24 hours that meant a 
perfectly even load. When the company startel with only a few cabs 
the cleztrical engineer of the town did not consider them very important, 
but when he could supply current to the amount of about £11,000 in a 
year at the very best type of load possible he was probably willing to 
reduce his price considerably ; but by that time the cab company had 
erected its own station. 

Mr. W. A. A. Beurcess suggested that vehicle batteries should b2 
assembled in a removable truck, which would run on rails on the unde.- 
frame, so that the truck could be withdrawn on a charging wharf. If 
those trucks were standardised for various duties, and maximum and 
minimum weights per horse-power-hour published, then vehicle makers 
would be able to turn out standard chassis. With the era of movable 
trucks there would be no need to rank the vehicles in the case of a public 
service for charging, and the batteries could be grouped in much more 
effectively for charging and over-hauling. It would also be possible, 
when necessary, to boost the batteries during fairly long halts. Given 
closer co-operation between battery makers and supply authorities it 
might be found possible in London to hire out batteries fully charged 
against a deposit, the sha-g'ng and ma ntenanc? be ng always in the hands 
of the joint authority. By the provision of a slightly larger number of 
spare batteries charging could be controlled by the supply authorities to 
sult the load factor of the svstem, and for that reason he suggested that a 
vehicle voltage should be chosen approximately half that of the average 
direct-current. supply voltage, and twin cells used so that they could be 
charged in series and discharged in parallel, with a saving in resistance and 
resistance losses, A svstem such as that could easily be arranged so that 
the batch of batteries in reserve formed a stand-by to the local lighting 
network. Regarding the control of battery vehicles, he thought that 
some saving of energy could be effeeted by the use of tappings for starting. 
a change-over switch being provided to allow the starting current to be 
taken from either end of the battery. The suspension of the motor re- 
quired very careful attention, because on it depended the total unsprung 
weight taken on the axles, which very largely affected the upkeep of 
tyres and, in the cas? of petrol vehicles, the gearing. 

Mr. W. E. Burwaaip said that the concern with which he was con- 
nected required deliveries at very infrequent intervals, and although they 
had both petrol and electric vehicles available it was always the clectric 
vehicle that went out, because such a vehicle could be driven by any- 
body, whereas a skilled driver had to be found for the petrol car. It was 
a matter of design as regards getting increased mileage and education as 
regards the upkeep of the battery, which was rather high at present, the 
fault being that the discharge rate was generally too high. ‘There were 
enormous "possibilities in the electric vehicle, which he thought would 
later on take the feld. He was quite sure that regeneration could be 
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made quite practicable. He had made an experiment on a short run 
2 miles out and 2 miles back. The first mile had a slight incline, and the 
second a fairly stiff one. The vehicle weighed about 38 cwt., running 
simple series motor with series parallel control, two armatures in series 
and the field in parallel. Going out 1:09 units were used, and on the 
return journey 0-122 unit. Making the same journey later on under 
similar conditions, the same current was uscd going out, but coming down 
hill he regencrated a matter of 0-336 unit, which meant on the whole 
journey semething like 30 per cent. That was quite worth having, not 
only because of the 20 per cent., but because it put the battery in a better 
ccndition. 

Mr. SunaPNELL SMITH said that a very strong point in favour of the 
electric vehicle was that it was perfectly sik nt at all times and at all 
speeds, The question of roads was a factor that would largely upset the 
questicn of mileage of the battery, as, for instance, the case of water- 
bound macadam, which would increase the energy consumption net by 
10 or 15 per cent.. but very often by 100 per cent. He thought that it 
was too optimistic for the supply companies and the manufacturers to 
believe that they would begin to make money from the start, and they 
would have to make up their minds to fight against very considerable 
odds for the first few vears. Costs were probably the most elusive factor 
in the whole problem, vet if the electric vehicle was to get a large share 
ef the busincss the production. of convincing working cost figures was 
absolutely essential, 

Mr. W. E. WAnniILOW (in a written communication) said one of the first 
tasks of those who were at present engaged in the electric vehicle business 
must be to remove the causes for the feeling of uncasincss which existed 
before they could set about placing the move ment upon a permanent foot- 
ing. The early failures with the electric battery vehicle undoubtedly 
bad scared capital away from this class of manufacturing enterprise, 
ard mechanical road traction had become identified with the internal 
combustion engine. It was safe to assume that the rise of the petrol 
vehicle industry would serve to strengthen the hopes of present day 
commercial and incustrial vehicle users that a more simple, reliable and 
eflicient machine would scen be at their dispesal.  Petrol-car engineering 
had also rendered a distinct. service to the " electric" by introducing 
gears and gear-cutting machines of the highest accuracy ; such acces- 
sorics contributed largely to the efficient running of an electric battery 
vehicle. In order that financial interest might again be aroused in the 
battery vehicle in this country, practical evidence must be given of its 
cfhetcncy and reliability. The necessary capital weuld then be forth- 
coming, and manufacturing cencerns would be cstablished. At the 
present time it was desirable that these intercsted should consider and 
act upen the facts as they found them. There were at present come 
half-Cozen agents for Continental and American vchiclcs offering their 
machines for the British market. Assuming that the @cmand wes a 
large cne the supply was unlikely to be equal to it for seme time to come. 
In these circumstances it seemed thet the principal thing to do was to 
follcw Mr. Avton's recemmendation and make known, as widely as pos- 
sible, the many adávantages of the electric vehicle. A number of central 
station engineers wore withholding their support from every phase of the 
movement because they belicved that they could do no good without. 
actual demonstrations or a car of their own in service, This policy 
might have something to recemmend it, but at the present rate of pro- 
gress it seemed likely that engineers would have to take thcir turn on a 
waiting list both for dcmenstrations and the delivery of the actual 
vehicles. It was, however, satisfactory to note that for the first time 
electric battery vehicle makers and central station engineers had come 
together upon this important propesition., But it seemed desirable that 
the station engincer should avoid a policy of waiting for the vehicle maker 
to arouse interest. The makers argued that after they had sold a vehicle 
it was the station «ngincer who became financially interested in it. For 
this reason then it was not unreasonable that the vehicle maker should 
expect a full measure of co-operation from the central station engineer, 
Again, there was the pessibility of the municipal central station man 
using his direct influence with the heacs of these departments which were 
interested in theelcctrie vehicle fiem a publicservice point of view. The 
borough surveyor, the sanitary inspecter, and the tramways manager 
were all likely to act upon his recomme ndation in a matter of this kind. 
Again, it would be advantageous if one or other of the makers who hed 
dustcarts and similar public service vehicles at their disposal would place 
onc in the hands of a composite body which had a fleet of steam or petrol 
wapgons; the “electric " could then be run side by side with its rivels 
for a period of, say, 12 months, and a practical comparison effected 
between them. It was not sufficient for the vehicle maker to show 
photos and data of the performance of his machines on the Continent or 
in America. Many municipal engineers in this country had a penchant 
for the steam or petrol wacgon, and until they had data from British ex- 
perience they were likely to be slow to move in this matter. In con- 
clusion the writer appealed to vehicle makers and central station engi- 
necrs to avoid sensational or cxagycrated statements regarding the 
battery vehicle, The movement. was undoubtedly checked by this 
policy in its early days. 


Royal Engineers (T.F.).—John R. H. Clavton has been 


appointed Second Lieutenant in the Southern Airline Signal . 


Company, Southern. Command Signal Companies. Royal 
Engineers (Army Troops). 


. RECENT PATENTS IN RADIOTELEGRAPHY AND 
RADIOTELEPHONY.* 


BY W. H. ECCLES, D.sC. 
(Concluded from page 989.) 


In patent No. 28,070/1912, granted to La Compagnie 
Générale Radiotélégraphique, an ingenious system of connec- 
tions for facilitating the tuning of a receiving set is explained. 
Fig. 21 illustrates the matter diagrammatically. Suppose, 
first, that the antenna and secondary are right out of tune with 
the signals to be received, and let the switch N be over against 
the point O. The telephone T and the detector L are in a non- 
oscillating circuit closely coupled to the antenna at RD, and, 
therefore, by varying either the antenna inductance at D or the 
antenna condenser at F, or both, the signals can be picked up. 
Then, while keeping the switch on O, vary the condenser C or 
the inductance S, or both, in tlie secondary circuit SQCBE, 
which is loosely coupled to the antenna at BE. As this circuit 
comes more nearly into tune with the signals, the loudness of 
the sounds in the telephone will diminish, till when the circuit 
is perfectly in tune there will be no trace of the signals. One 
way of explaining this is to observe that the energy picked by 
the antenna from a train of damped waves is passed in much 
greater proportion to a circuit in resonance than to one not so 
adjusted : but another explanation is offered in the specification 


A 


Fie. 21. 


at much greater length. Thus, when the signals have vanished 
from the circuit including the point O, the switch may be moved 
over to P, and the signals be found in strength in the loosely- 
coupled secondarv. l 
In specification No. 86/1912 G. Marconi and C. S. Franklin 
describe a theoretically simple means of enhancing the 11- 
stability which is responsible for the operation of certain kinds 
of detector. The proposal is to include a series-wound dynamo 
in the detector-telephone circuit. Then if a train of oscilla- 
tiens causes in the usual wav an increase of the current in the 
detector-telephone-dynamo circuit, the E.M.F. generated 12 
the dynamo is raised and the instability of the detector m- 
creased. The consequent increase of current is limited. © 
course, by the current of the detector. It is stated that m 
effect energy is given by the dvnamo to the circuit, and that 
the current may be used to work a relay and printer or sounder. 
As usual when using detectors at points of instability—e9-- the 


filings coherer—it is necessary to arrange that the circuit 18 


broken after each signal in order to restore the detector to 18 
original condition. An ironless dynamo is preferred, or ! 
iron is used it should be finely laminated and worked at low 
magnetic densitv. 

A patent granted to the Marconi Company and H. J. Round 
No. 3.055/1912, is concerned with the elimination of the effects 


of natural electric waves. It will be remembered that among 
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former proposals a favourite one has been to use two antenne, 
one tuned to the signals, the other slightly mistuned. An 
** X," it is stated in the specification, sets up equal oscillations 
in the two antenne, and therefore if these two sets of oscillations 
are rectified by two suitable detectors, the currents may be 
passed oppositely into the telephone and annul each other. The 
new proposal set forth in this specification is to produce the 
cancellation at an earlier stage of the process, so that onlv one 
detector is needed. To do this the currents in the out-of-tune 
antenna are passed through the stator of an alternator, the 
rotor of which is so constructed and rotated as to make the 
frequency of the currents in it equal to that of the X-oscilla- 
tions in the tuned antenna. The two X-frequencies being now 
the same, may be set in opposition in a third circuit, to which the 
detector is coupled. Various elaborations of the method are 
discussed. | 

In specification No. 8.821/1913, the Gesellschaft für draht- 
lose Telegraphie describe a method of using gas ionised by a 
glowing cathode, for the purpose of strengthening oscillatorv 
currents of any frequency. The valve action of the ionised gas 
is not utilised, and it is claimed that the wave form of the 
oscillating current is not affected by the strengthening. Fig. 22 
shows the principle plainly. The antenna / collectes the waves 
and excites the secondary coil g, and therefore the E.M.F. of 
the battery A is alternately augmented and diminished. The 


Fic. 22. 


current from the auxiliary anode e to the glowing cathode c 
across the gas is thus alternately large and small. This reacts 
on the gaseous current which is forced by the battery ¢ across 
the gas between the anode a and the cathode c, and the ampli- 
tude of the pulsations of this current may be made greater than 
the amplitude of the original oscillations by making the E. M.F. 
of the battery ¢ large enough. The magnified high-frequency 
oscillations in the circuit idek are transformed by the transformer 
k. then rectified by the detector l and passed to the telephone m 
in the ordinary wav. The pulses of unidirectional current sent 
ordinarily by the detector through the telephone mav be mag- 
nified in a similar way before reaching the telephone, and both 
magnifications may be arranged to be performed by one and 
the same vacuous tube. 

Among other specifications of interest in connection with 
receiving apparatus is No. 21.013/1912 of S. G. Brown, who 
gives very full details of certain improvements on his well- 
known single-point telephone relav. These details consist 
chiefly of improvements in the substances used at the contact 
—<arbon now being introduced as one electrode—in the 
arrangement of the lever carrying the currents, and in the 
means provided for adjustment. 

Another interesting specification is that of H. Merton, 
No. 1714/1912, whore a deseription. will be found of an im- 
genious mechanism for starting and stopping a recording 
puonograph When a signal starts and finishes in the operators 
absence. The inventor's first claim covers the combination 
“of wireless telegraph receiving apparatus with a device for 


magnifying the signals, and with a phonograph for recording 
the magnified signals. 

Fabio Majorana, in patent No. 10,154/1913, obtains protec- 
tion for an improved telephone relay of a very simple kind. 
In one form of the invention the stretched wire of a string 
galvanometer carries one electrode of a microphone contact. 
The wire is situated in a strong perpendicular magnetic field, 
and deflects when a current passes along it. The consequent 
movement of one side of the microphone contact produces 
variations of current in a circuit which includes the contact. 
In another application of the invention the motion of the wire 
is arranged to produce a compression of the supply tube of a 
jet of conducting liquid. The compressions of the tube pro- 
duce vibrations of the jet, which can be utilised for wireless 
telephony in the same way as the inventor has previously 
employed microphonic Jets. 


RADIOTELEPHONY. 


There are very few inventions to chronicle in wireless tele- 
phony, if regard is paid only to those introducing some degree 
of novelty in principle. 

In specification No. 15,915 an ingenious method of enabling 
microphones to be worked in parallel satisfactorily is de- 
scribed by R. Goldschmidt. As it is impossible to make two 
microphones which will remain perfectly alike electrically, 1t 
has hitherto been necessary to use microphones in series. The 
present invention overcomes the difficulty for a pair of micro- 
phones by putting in series with each microphone a coil so 
wound that the surging of the compensating currents, which 
always arise through unequal operation of the instruments, is 
prevented by the mutual inductive action of the coils. Fig. 23 


Fic. 23. 


Fic. 24. 


shows the arrangement: M,, M, are the microphones, and 
D,, D, are coils wound oppositelv on a common core. Equal 
currents down the coils cancel each other's magnetic field, but 
à circulating current. would build up a field, and therefore ex- 
periences a great choking effect. When more than two micro- 
phones are to be connected in parallel they mav be caused to 
work uniformly by pairing them and applving the above 
method. But a more advantageous arrangement 15 that shown 
m Fig. 24, where coils D, and D,” act on each other. and the re- 
maiming coils are paired similarly. Still another method is given 
in the specification. A coil in series with each microphone acts 
on one and the same secondary current. [f the microphones 
operate unequally the presence of the secondary tends to choke 
the circulating current ; 1f they operate equably the secondary 
current tends to neutralise the self-inductance of the coils. 
The method promises to be of importance in radiotelephonv. 
It suggests, by the way, the possibility of miking oscillatory 
ares Work in parallel. 
MISCELLANEOUS. 

F. J. Chambers’ specification No. 7.212/1919 proposes the 
establishment of a system of signalling by electromagnetic waves 
of very low frequeney as compared. with those hitherto used, 
with frequencies in fact of acoustic order. The radiating and 
receiving antenna ts to bean " earth antenna " similarin kind to 
thatexperimented with by Kiebitzin recent vears. [tis suggested 
that suflicient radiation will be detached, even at low fre- 
quencies, for the purposes of telegraphy. and this in spite of the 
fact that the line " radiators (shall be) laid horizontally in or at 
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& short distance from the earth." If energy can be radiated in 
sufficient quantity the receiving station demands no more 
apparatus than a telephone receiver, and certain tuning devices, 
for its operation The patent covers a great many develop- 
ments which have been carried over from the practice of ordi- 
nary wireless telegraphy. The system proposed is very similar 
to that of Bouthillon, which has been tested in France on an 
antenna 60 miles long with wave-lengths of the order 300 km. 

A method of determining the direction from which signals 
are coming to a receiving station is given in specifications by 
the Marconi Company and C. E. Prince, Nos. 2,456 and 2,457, 
1912. In the former two tuned vertical rectangular antenne 
fixed in planes at right angles have the intensity of the oscilla- 
tions compared by a convenient method. The method empha- 
sised is shown in Fig. 25. By adjusting the resistance R to 
obtain equality of sound with key K in the up and in the down 
position, the measurement is effected with fair accuracy. The 
second specification uses a directional antenna a and a non- 
directional one, a, and makes the comparison either in the same 
way, or by a variable coupling B in the non-directional antenna 
a. The variable coupling may be calibrated to read the azi- 
muth of the sending station direct. The principal distinction 
between this method and that of Bellini and Tosi is that in the 
present method the intensities of the oscillating currents in the 
antenna are compared, and in the Bellini and Tosi method thev 
are combined and the maximum resultant sought for. 

A suggestion for the removal of the chief defect of 
vertical closed circuit antenne is found in patent No. 4,514/ 
1913, granted to the Marconi Company and C. S. Franklin. 
The defect referred to is that the 
radiating and absorbing powers 
of such antennae are small on 
account of the fact that portions 
of wire carrying currents more or 
less opposed in phase and equally 
potent in radiating, are usually 
rather close together, and so 
neutralise one another at a dis- 
tance. According to the present 
specification, condensers are to 
be introduced at * approximately 
equal distances all round the 
Yi» closed aerial circuit, the capacity 

uk of each condenser being so ad- 
justed that for the particular wave-length to be used it just com- 
pensates for the inductance of the part of the circuit joining it to 
the next condenser.". If the earth be used to form the lower 
side of the vertical rectangle or polvgon the antenna becomes 
a loop-antenna. It is mentioned that for practical purposes 
the condensers may be conveniently placed in water-tight 
cases at the tops of masts, and should be shunted by coils of 
high inductance to prevent the accumulation of electrostatic 
charges. | | 

Specification No. 15,674/1913 describes an invention of J. G. 
Balsillie, which makes much use of looped antennz and of con- 
denser coupling. <A looped antenna—z.e., an antenna consist- 
ing of up and down vertical portions connected at the lower 
ends to earth and connected by a horizontal wire at the upper 
ends, has a variable inductance and a variable condenser in 
the idle leg, and a variable condenser only in the active leg. 
Tuning of the antenna is effected by aid of these variables. 
The condenser 1s shunted by a variable inductance coil and a 
variable condenser, and this variable inductance coil is the 
primary of a tunable circuit containing a detector and asso- 
ciated with a telephone. Put briefly, a tunable looped antenna 
is coupled by a condenser to a secondary tunable circult, and 
this is coupled inductively to a detector-telephone combina- 
tion. The specification points out that if both legs of a loop 
antenna are arranged like the active leg described above, but 
both having the same detector and telephone circuit, the appa- 
ratus is suitable for the reception of messages in which the dots 
are transmitted on one wave-length and the dashes on another. 
The specification also points out that the telephone circuit may 


be tuned to the note of the signals. 
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THE GULSTAD VIBRATING RELAY.* 


BY W. JUDD. . 


This relay (see diagram), while being several times as sensitive- 
as the ordinary polarised relay, is much more stable in the presence- 
of disturbances from neighbouring lines, or from a defective duplex 
balance. These most important and valuable festures consequently: 
give a higher speed and more stable signals than any other polarised 
relay known to the writer. It is only applicable to double-current 
Morse signalling and is efficient on all landlines and on submarine 
cables having a KR of from 0-5 to 0-75 second. Ona cable having 
a KR of 1 second it will give very fair results, but that is rather 
beyond the safe limit. The somewhat remarkable combination of 
increased sensibility to signals and increased stability against dis- 
turbances appears to be explained by a consideration of the vibra- 
tory circuits. Premising that no line current is present, it will be- 
seen that when the tongue of the relay comes in contact with one or 
other stop, a condenser is charged through one relay auxiliary wind- 
ing pressing the tongue momentarily on this stop. Then, the con- 
denser being charged, the current rises in the opposite auxiliary 
winding, through an external resistance, and pulls the tongue off, 
when the discharge current from the condenser flowing through 
both auxiliary windings throws it vigorously over on to the other 
stop. The same cycle of operations is then repeated with opposite 
polarity of the battery. In this manner a continuous and regular 
vibration of the armature and tongue is set up, with contacts firmly 
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made and cleanly broken. The speed of these vibrations must be 
made equal (or nearly equal) to the pre-arranged speed of dot signals 
from the line to which the relay is applied, by suitable adjustment of 
the values of capacity and resistance in the local circuit, and the rate 
of rise of the local current also must be made to correspond with that 
of the cable current. 

When these conditions are fulfilled, the only duty left for the cable 
current is to control the vibrations. This control is obtained by 
furnishing the electromagnets of the relay with a separate winding 
through which the signals received from the cable pass. The heavier 
currents in this '* main " winding—i.e., the cable “ dash " or" space 
signals—overpower the local vibrations, and hold the tongue on one or 
other stop according to their polarity, until such time that the dash 
or space being completed at the distant end of the line the Tren 
of the cable current at the receiving end falls below that of the loca 
current by an amount giving a preponderance to the latter. The 
armature is then surrendered to the local forces, is pulled off, ano P 
driven vigorously over to the opposite contact by the discharge from 
the condenser. When “dots” are received from the cable thelr 
current amplitude is so small that only a very slight control, and in 
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THE *STEIDLE" TELEPHONE SYSTEM. 


The provision of small rural districts with a telephone service at a 
rate in proportion to the average number of conversations is a 
problem for which it is worth while making a great effort to find a 
solution. It is usual in this country to leave such a district wholly 
without a telephone, unless: à minimum of at least 50 subscribers 
can{be obtained within a relatively small area. Even when this can 
be done it is obvious that the cost of installation and working must 
beThigh, and it is generally attempted to form the subscribers into 
large groups, so as to reduce the wages bill and the amounts expended 
on rent and upkeep of buildings, though at the same time, under this 
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and connecting device for each group line. There are, besides," lire 
jacks, line lamps, cords and plugs, clearing lamps, combined ringing 
and listening keys and answering and registering keys on each 
board; and, finally, the automatic selector for connecting a rural 
subscriber to one of the common group lines. "This selector consists 
of a series of press-buttons with an electrical stopping or release 
device, and various message registering keys and jacks for testing the 
working current and the selector. 

Another part of the equipment in the central exchange is the relay 
rack (Fig. 4), which is fitted with the relays required for the lamp 
signals, for the automatic selector and for all other switching. This 
rack is provided with retardation coils, condensers, &c. AYmain 
battery of 30 cells is provided to furnish the working current for the 
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Fic. 1.—VIEW or THREE-PosITION MULTIPLE SWITCHBOARD ARRANGED FOR GROUP WORKING. 


arrangement, the cost of any one subscribers service line must 
increase with the distance from the exchange. 
By subdividing such groups of subscribers into a larger number of 


smaller groups of, say, 20 subscribers, each group being connected 


to an exchange in a central position, a considerable economy is 
effected, especially if automatic working is introduced. This is 
briefly what is done on the “ Steidle " system, which has lately been 
introduced in Germany. The plant used on this system consists 
of three essential parta, the equipment in the manual main exchange, 
the automatic sub-exchange, which is erected in the rural area, and 
the subscriber's instrument. In the manual exchange the apparatus 
is of a type usually employed, but is modified by equipping, as shown 
in Fig. 1, several operators’ positions for group working. This is 
done by providing a separate supplementary switchboard capable 
of serving one or more operators’ pocitions (see Figs. 2 and 3). The 
various parts for each operator’s position may be easily fitted into 
an unused jack panel of a local switchboard. 

The essential parts of the new equipment are a calling, inquiry 


whole plant, viz., for the central exchange equipment, all the sut- 
exchanges and the subscribers instruments, in the way,’ roted 
below. 

The automatic sub-exchanges are composed of the following’ parts : 
The auto-switchboard, lightning arresters, power current fuses, and 
a local battery of 12 cells to furnish power for operating the¥ autc- 
switchboard and to provide the current for the subscribers’ micro- 
phone and ringer. This local battery,twhich provides the sub- 
exchange with working current and also furnishes calling ard 
talking current for subscribers instruments, is continuously charged 
by the central battery of the manual exchange, and this charging 
takes place automatically while the system is at rest. The, battery 
in the automatic sub-exchange is, therefore. always ready to work, 
and does not need attendance. 

The equipment of an operators position within the central ex- 
change consists principally of a number of pairs of plugs, Ast, 
VSt, with combined .ringing and talking keys R and AH. 
listening keys MH, keys for metering the messages ZH, clearing 
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relays SH. and UeR., and clearing lamps SL. and ,UeL. 
this'each operator s position is fitted with one answering key RRH., 
one special metering key for double or longer conversations MZH., 
one indicator control lamp RKL,, and the special; equipment} for 


Besides | 


is sent out by pulling the listening key to the left. 


the party-line system, as well as the selecting and measuring devices ' 


shown on the left side of Fig. 2. There is besides the sender relay 


GSchE., the {calling current {cut-off relay RAH., the current- the sub-exchange Gn/II. 


shunted by condensers against continuous currents. The loop call 
current, generally required for the subscribers of the old exchange, 
The two double 
lines HLI. and HLII., belonging to a group switchboard, Cn/II., 
are of equal importance to the incoming and outgoing telephone 
traffic in the central exchange. There is a different arrangement in 
Here arrangements are made for pre. 
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Fic. 2.—D!AGRAM OF CONNECTIONS ON GROUP SWITCHBOARD. 


measuring jack MK.. the testing jack PK. and testing lamp 
P.L, and three jacks aE., ab and DE. These are used for 
measuring the insulation. Each line from the group switchboard 
is fitted in the exehange with a calling device, simply consisting of an 
operators yinquiry key AK, call lamp AL., call relay AR, 
separating {relay TR., to which are added {the ordinary pilot 
lamp CL jan the migat alarm CW. The group. switehboard is 


Fic. 3.—Virw oF SUPPLEMENTARY SWITCHBOARD FOR FIXING To SIDE 
or Locat SWITCHBOARD, 


fitted with two main service lines, one of which is supplementary to 
the other. For this reason the central exchange is fitted with two 
calling devices. 

In order to be able to communicate with already existing exchanges 
of the manual system, a third set of plugs, VSt2, can be used, 
which fit the jacks of the existing multiple panel. "This third class 
of plugs is connected in series with the plugs ASt. and VSt., and is 
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ferring the service line HLI., which has to carry about three- 
quarters of the daily telephone traffic. The second service line 
HLII. only works when a second party-line subscriber wants to be 
connected during a telephone conversation. The diagram of the 
group switchboard Gn/II. (Fig. 6) shows on its left side two exactly 
equal sets of switch relays, of which the pitch relay SchR., with its 
circular contact arrangement, is worthy of notice. Besides these 
parts, which are common to a group of from 20 to 40 subscribers, 
each subscriber's station (of which two are shown on the right side 
of the diagram) requires two sets of call relays—i.e., for each service 
line there is one double relay, consisting of a ‘call relay, AR., and 8 
separating relay, TR. The Roman numbers I. or II. of the relay 
systems indicate that they belong either to service line No. I. of 
No. lI. The figures 1, 2, 3, &c., indicate the subscribers numbers 
from 1 to 40. The subscribers’ double lines are connected in series 
through the back contact of the separating relays TRII. and 
TRL, and then through the line windings of the call relay ARII. 
and ARI. Owing to!the position of the line switch relays LWR.» 
only one of the two line windings is ready at a time to receive a call 
and to transfer it either to the service line HLI. or HLIT., which- 
ever is free at this moment. In case of less than 20 subscribers, and 
where the number of conversations is not high, the group switch- 
board Gn/II. could be replaced by a {simpler one 'arranged for only 
one service line. This latter type of switchboard is arranged by 
dividing the apparatus shown into two halves, so that all the lines 
and switch devices connected to the lower horizontal bus bars from 
51 to 57 are omitted. 

The subscribers’ instrument consists of an ordinary wall or table 
set for central battery working (Fig. 5), and is provided with a specia 
search switch, the use of which will be explained later on. Referring 
to the diagram of connections (Figs. 1 and 6), if a subscriber who 19 
connected to a “ Steidle " telephone system wants to call the central 
exchange, he first switches over the search key in order to find out 
if any one of the lines connecting the automatic sub-exchange to the 
manual central exchange is free. If the line is disengaged, the 
subscriber's bell starts ringing, thereby giving an automatic indice 


THE ELECTRICIAN, MARCH 27, 1914. 


1037 


um 


tion that the line is free. The subscriber now reverses the search 
key, presses the call button and lifts the receiver from the automatic 
switch hook. If the line is engaged the subscriber's bell does not 
ring, the search key is left switched over and the subscriber waits 
for the signal indicating that the line is free: Lifting off the receiver 
energises the corresponding calling and separating relays of the 
automatic sub-switchboard, and in this way the subscriber's instru- 
ment is automatically connected with the automatic sub-exchange. 
The automatic sub-exchange is then automatically switched on to 
the junction line connecting the automatic sub-exchange with the 
manual central exchange, and if the automatic sub-exchange is pro- 
vided*with two or more junction lines the disengaged line is auto- 
matically [selected. At the operators position in the manual 
exchange"the line lamp of the corresponding group line lights up. 
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Fic. 4.—View or Ruray Back. 


The operator responds by plugging into this line, as is done in a 
central battery telephone exchange. The subseriber may now ask 
to be connected with any other subscriber of his or any other group 
or with the trunk line office. In the first two cases the operator 
has first to connect. the subscriber required to the group line by 
simply plugging into the corresponding jack and pressing down the 
corresponding push button of the selector. After the subscriber 
Is connected the push button returns automatically to its position 
of rest, and the subscriber required can be called by means of a hand 
or motor generator at the central exchange. Replacing the receiver 
automatically operates the clearing signal at the manual central 
exchange. The operator's position, therefore, is fitted with signal 
lamps, two of which are associated with each pair of connecting cords. 

he connection between the group line subscribers and subscribers 


of the local network, or with the trunk lines, takes place in the 
ordinary way by means of the multiple jack panel. If the message 
rate tariff is used, the plant is arranged to register each message, and 
in this case one meter for each subscriber is provided in the automatic 
sub-exchange. The operators position in the manual central 
exchange is fitted with metering keys, each of them corresponding 
to one pair of connecting cords. The message registering apparatus 
is arranged in such a way that the operator cannot forget to register 
a message. Should it happen that a message is not registered, the 
relay system of the automatic sub-exchange does not return’to its 
position of rest when the connection is broken, and the line lamp of 
the operator's position lights up again. In this way the operator 
is reminded of the omission, and is obliged to re-plug into the line 
jack and then register the call. The subscribers speaking and 
calling current is supplied by a 24-volt battery at the automatic sub- 
exchange. which, as already mentioned, is automatically charged 
by the 60-volt battery at the central exchange. 

It is claimed for the system that there is absolute secrecy of speech 
between members of the same group, and that conversation cannot 
be interrupted by a third person breaking in, though a trunk call for 
a subscriber engaged in conversation can be signalled from the 
exchange. 

One of the main features claimed for the system is the absolutely 
safe working of the automatic sub-exchanges, from the fact that the 


Fic. 5.--View oF SvcnpscRIBER'S INSTRUMENT. 


system consists in its essential parts of a most simple combination of 
relays of a particular construction. These relays are provided with 
armatures with a specially long stroke, which actuate the contact 
springs by means of a double lever. The contact springs are of 
German silver, and are tipped with platinum. In this way a reliable 
contact making and breaking is warranted. Particular care has 
been taken, to ensure a very effective blow-out, to keep all contacts 
in good working condition. It is a fact that even those relays which 
are traversed by current up to ] ampere do not show any undue 
formation of sparks. Each relay is provided with a dust-proof 
protecting cover of aluminium. The only rotary switch which is 
used in the whole system is the selector, by means of which the 
operator of the manual exchange can connect. subscribers to the 
common connecting lines. This selector is an instrument. of the 
highest sensitiveness, from which no trouble is likely to arise owing 
to its simple construction. Each sub-exchange consists of an iron 
framework with iron bolts, contact spring bars, and the wiring 
between those and the terminals, which are mounted on a common 
board. The relays belonging to an automatic sub-exchange are 
mounted on wrought-iron frames, and their connecting wiring 
terminates at a contact pin, each provided on the back of the frames, 
and to enable easy access to all parts the relays are mounted on iron 
frames, which can be easily fixed to the iron bolts of the framework 
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and secured by hexagon nuts. & The pins at the back of the frames 
make contact with the springs of the framework, and therefore a 
reliable contact is made between the relays and the terminals. 

The essential parts which automatic sub-exchanges are fitted with 
&t; the outset, and which are common to all subscribers’ connections, 
are the following: One frame with various switching relays, one 
selector frame, one frame with condensers, one auxiliary, and one 
polarised relay. Automatic sub-exchanges for two double lines to the 
manual centra] exchange are fitted with two sets of each kind of the 
above frames. As to the second set, it can be added later on when 
‘this should be deemed necessary, and when one double line can no 
Jonger carry the subscribers’ telephone traffic. The relays of the 
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TheyTconsist[of wrought-iron framework with contact spring bars 
and bolts to carry the iron relay frames, which are also provided with 
contact pins. . | 

The smaller pattern of the ‘‘Steidle " automatic sub-exchanges 
for five or 10 subscribers' connections (for short-distance telephony) 
is kept as small as possible. All relays for this type of automatic 
sub-exchange are mounted on iron frames in a way to enable easy 
access to all parts. The relay system, comprising the various bars 
carrying the relays, is fixed on an iron framework arranged for 
mounting on cast-iron wall brackets. All apparatus is airtight. 
closed up by autogenous welded protecting cover. In the lower part 
of the wall bracket the small storage battery is accommodated. 


Fic. 6.—DIAGRAM OF CONNECTIONS AT SuB-EXCHANGE, 


automatic sub-exchange which are associated with each subscriber, 
viz.. one line relay, one separating relay in automatic sub-exchanges 
with one group line, and two line relays and two separating relays 
for each subscriber in automatic sub-exchanges with two group lines. 
are arranged on the relay frames in groups so as to correspond in the 
first case to four and in the second case to two subscribers’ connec- 
tions. a, Thus it is possible to complete the automatic sub-exchanges 
from four to four connections in the first instance and from two to 
two in the second. In automatic su -exchanges with two group 
lines, each call frame is also provided with one line selecting relay, 
which each time is common to the two subscribers' connections, the 
relay sets of which are on that frame. This line selecting relay 
switches automatically the calling subscriber to the second group 
line in case of the first being engaged. If automatic sub-exchanges 
which are constructed for two group lines are worked at the start 
with one group line only, & special type of call frame has to be pro- 
vided for this period— viz., provisional calling relay frames—which 
later on, when the second group line is installed, have to be replaced 
by the normal type of calling relay frame. "The gradual completion 
of the automatic sub-exchange is performed by adding simply a new 
relay frame to the rack without any new wiring or having special 
knowledge of the system. The small graduations provided for the 
guccessive completion have the purpose to avoid great outlay at the 
start ; and, on the other hand, they are a very important factor with 
regard: to the upkeep of the automatic sub-exchanges. If, for 
instance, lightning strikes one of the subscribers’ connecting lines 


of a manual sub-exchange, it may happen that important damage | that only one call can reach an operator at a time. 


This pattern of automatic sub-exchange does not allow the replace 
ment of its various relay groups, as is the case in the automatic sub- 
exchanges for long distances. These small types of automatic sub- 
exchanges consist only of a small number of relays, and the distances 
between them and the manual central exchange are generally so 


| small that it has been thought more practical to replace the whole 


apparatus in case of disturbance. : 
The agents for this system in this country are Messrs. W. F. 
Dennis & Co., 49, Queen Victoria-street, London, E.C. 


THE CORWIN SEMI-AUTOMATIC TELEPHONE 
SYSTEM. 


An interesting telephone system is that due to Mr. Frank B. Cook. 
of Chicago. As will be seen below, this system is semi-automatic In 
character, but can at any time be altered to full automatic working. 
while at the same time a reduction in the time of making ordinary 
connections from 16-02 to 2-4 seconds is claimed. The operator P 
automatically disconnected before the two subscribers are connecte 
and cannot thereafter cut in or listen. The supervisory staff can. 
however, ring up a subscriber in case of need. This system can. 1t 
is claimed, be adapted to an existing common battery multiple 
switchboard without trouble and allows the number of junction lines 
to be much reduced. At the same time the traffic is distributed 8o 
A 1.500-line 


is done, the repair of which requires a certain time. Not so in the | equipment on this system has recently been set to work at Fort 


** Steidle " automatic sub-exchanges. In such cases there will be 
nothing else to be done than to replace the damaged relay frame 


Wayne, Ind. 
The following paragraphs give a description of the system. while 


byanewone. The relay racks belonging to the group-line operators’ | the accompanying illustration shows a diagram of the connections. 
positions in the central exchange are arranged in a similar way. | Unusual efficiency in traffic distribution is obtained by the ust of 
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specially designed switches D, properly grouped, certain of these 
groups being controlled by a master switch, C. All switches, except. 
the selecting and connecting switches SG in the unattended sub- 
exchange have no normal position, being designed to move in one 
continuous direction and at a speed which allows the wipers to pass: 
over 32 busy contacts and stop on an idle contact within one second.. 
The function of each master switch is to pre-select and maintain in: 
a waiting condition one of the switch circuits or link connectors 
which it controls. As soon as this switch circuit or link connector 
is employed, the mister switch immediately steps forward to the next 
idle switch circuit or link connector, thus maintaining the apparatus 
at all times in a waiting condition. Each switch unit has, mounted 
at its lower left-hand corner, a test jack. A test plug, common to 
all switch units, allows a test of the different circuits individual to 
each unit to be made with one insertion of the plug. It is further 
claimed that the service is secret, the talking circuits are absolutely 
balanced, that any class of service can be furnished and that the 
system will operate in conjunction with any other type of apparatus. 
It permits the subscriber to secure quickly a connection; to in- 
stantly disconnect and secure another. This disconnection may be 
made in the middle of à conversation by either the called or calling 
party, as each subscriber has complete control of his line indepen- 
dently of the operator. 

A call from a subscriber locate in the south exchange to another 
subscriber in the same exchange is passed as follows: Calling sub- 
scriber at station A initiating a call removes his receiver from the 
switch-hook, thereby closing circuit through the line equipment B, 
which closes the circuit through the line lamp E associated with the 
calling line and the equipment in the master equipment C associated 
with the upper line and operator finder equipment D. The circuit 
established through the line lamp E and the master switch equipment 
C causes the upper left-hand switch in the equipment D to move into 
connection with the contacts associated with the: calling line A. 
When this upper left-hand switch has been brought into connection 
with the contacts of the calling line, they are arrested, and the upper 
right-hand switch belonging to the equipment D is caused to move 
into connection with an idle calling line extension G in an idle 
operator's position (in this instance, the calling line- extension G 
connected to the uppermost contact of the upper switch H associated 
with the upper operator's telephone equipment M). When the upper 
right-hand switch belonging to equipment D is brought into connec- 
tion with an idle calling line extension, G, in an idle operator's position, 
the switch is arrested in this position and the wipers of the master 
switch equipment C belonging to the line and operator equipment D 
are moved into connection with the next idle equipment ID»: The 
lamp L belonging to the upper operator's equipment M is now lighted, 
and the left-hand uppermost switches belonging to equipments 
P and S are caused to move their wipers into association with the 
contacts belonging to the calling line extension G that has been 
selected by the calling subscriber A. "The upper operator's telephone 
equipment M is also telephonically connected with the calling sub- 
scriber A, and the operator learning the number of the desired line 
(in this instance the subscriber being another south exchange number) 
inserts the plug belonging to the uppermost cord link equipment P 
into the multiple jack F and presses that one of the four buttons 
common to her position, having the proper frequency for ringing the 
desired subscribers bell. When one of these buttons is depressed, 
the operator is immediately disconnected from the connection and 
the wipers of the upper switch H are caused to move into connection 
with another idle calling line extension G. If the called line is im 
idle, the ring will be transmitted to the calling subscriber at station 
A, and upon the removal of the receiver at the called station the 
connection will be completed between the calling and called parties. 
If the called line is in a busy condition the busy tone will be trans- 
mitted to the calling subscriber. When the conversation is com- 
pleted, the calling subscriber at station A, upon placing his receiver 
upon the switch-hook, places his line equipment B, the switch 
equipment D and calling line extension G, that was employed in this 
connection, in an idle condition. The called party, placing his 
receiver upon the switch-hook, restores his line equipment B and 
the employed cord link equipment P to an idle condition. "There are 
no disconnection signals with the cord link equipment P, and a plug 
can remain in a multiple jack, F, without interfering with other con- 
nections being made to that line, or with that line initiating other 
calls. Attention is called to the fact that the calling and called 
parties have control of the connection, so that either of these parties 
can disconnect and initiate other calls independent of each other. 
If the called line is busy the calling subscriber at station A (upon 
obtaining the busy tone) would place his receiver upon the switch- 
hook, thereby restoring his line equipment B, the switch equip- 
ment D, calling line extension G and the cord link equipment P that 
was employed in this connection to an idle condition and ready for 


other use. 
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A call from a south exchange subscriber to a subscriber whose line 
terminates in the main exchange is passed as follows: Calling sub- 
s:riber at station A, initiating a call, removes his receiver from the 
switch-hook, thereby closing circuit through the line equipment B, 
which closes the circuit through the lamp E associated with the 
calling line and the equipment in the master equipment C, associated 
with the upper line and the operator finder equipment D. The 
circuit established through the line lamp E and the master switch 
equipment C causes the upper left-hand switch in the equipment D 
to move its wipers into connection with the contacts associated with 
the contacts associated with the calling line A. When this upper 
left-hand switch has been brought into connection with the contacts 
of the calling line, they are arrested and the upper right-hand switch 
belonging to the equipment D is caused to move into connection with 
an idle calling line extension G in an idle operator's position (in this 
instance, the calling line exte: s'on G connected to the uppermost 
contact of the upper switch H associated with the upper operator's 
telephone equipment M). When the upper right-hand switch 
belonging to equipment D is brought into connection with an idle 
calling line extension G in an idle operators position the switch is 
arrested in this position and the wipers of the master switch equip- 
ment C belonging t5 the line and operator equipment D are moved 
into connection with the next idle equipment D. The lamp L 
belonging to the upper operator's equipment M is now lighted, and 
the left-hand uppermost switches belonging to equipments P and S 
are caused to move their wipers into association with the contacts 
belonging to the calling line extension G that has been selected by 
the calling subscriber A. The upper telephone equipment M is tele- 
phonically connected with the calling line at station A, and the 
operator learning the number of the desired party (in this instance 
being a party whose line terminates in the main exchange) depresses 
the button marked '* main," belonging to this position, which dis- 
connects the upper telephone equipment M from this calling line and 
causes the wipers of the upper switch belonging to equipment H to 
move into connection with an idle calling line extension G, and causes 
the upper right-hand switch belonging to the upper trunk line equip- 
ment S to move its wipers into connection with an idle trunk line X, 
terminating in a trunk switch Y located in the main exchange, where- 
upon the wipers belonging to the master switch equipment R be- 
longing to the upper trunk link equipment S are caused to move into 
connection with the next idle trunk link equipment S. The wipers 
of the trunk switch Y belonging to the selected trunk line X are 
caused to move into connection with an idle calling line extension G 
in an idle operator's position (in this instance. the calling linc exten- 
sion G terminating in the uppermost contact of the upper switch H 
in the upper operator's position in the main exchange). The lamp 
L is lighted, and the switch belonging to the uppermost cord link 
equipment P is caused to move its wipers into association with the 
selected calling line extension G. The upper operators telephone 
equipment M in the main exchange is now telephonically connected 
to the calling subscriber at station A in the south exchange. The 
main exchange operator learning the number of the desired station 
(in this instance, the station MA) inserts the uppermost plug be- 
longing to the cord link equipment P into the jack F belonging to the 
called station MA, and depresses that one of the four buttons having 
the proper frequency for operating the bell at station MA, and the 
depression of this button disconnects the telephone equipment M 
and causes the wipers of the upper switch H in the main exchange to 
move into connection with an idle calling line extension G, and also 
the wipers of the master switch equipment N associated with the 
cord link equipments P in the main exchange to move its wipers into 
connection with an idle cord link equipment P. If the called station 
MA is in an idle condition, the ring will be transmitted to the calling 
subscriber at station A in the south exchange. When the subscriber 
at station MA removes his receiver from the switch-hook the con- 
nection is established between the calling subscriber at station A 
and the called subscriber at station MA. When the conversation 
has been finished the calling subscriber at station A, upon placing his 
receiver upon their switch-hook, places his calling line equipment B, 
switch equipment D, calling line extension G, trunk link equipment 
5 (all in the south exchange), trunk line X, trunk switch Y and calling 
line extension G in the main exchange in an idle condition and ready 
for other use. When the called party at station MA places his 
receiver upon the switch-hook his line equipment (not shown) and 
the employed cord link equipment P in the main exchange is placed 
in an idle condition aud ready for other use. There are no discon- 
nection signals associated with the trunk line equipment S and the 
cord link equipment P, and a plug can remain in a multiple jack F 
without interfering with other connections being made to that line, 
or with that line initiating other calls. If the called station MA had 
been in a busy condition the busy tone would have been transmitted 
'to the subscriber at the calling station A in the south exchange, and 

he subscriber upon placing his receiver upon the switch-hook 
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would have placed all of the equipment used in establishing thia 
connection, including the cord link equipment P in the main exchange 
in an idle condition and ready for other use. 

Calls to the chief operator, general information and trunk board 
are transferred in the same manner, as explained on the call from the 
south to the main exchange; that is, the operator will depress the 
proper one of the four buttons marked “ main," “ trunk," “ chief 
operator ` or “ general information," depending upon where the call 
is to be transferred, and the depression of either one of the three 
buttons marked “‘ toll,” “‘ chief operator" and “ general informa. 
tion " will light a lamp on an idle trunk line terminating at the toll, 
chief operator or general information positions. The buttons 
marked “ T " in the operator's positions are used for the purpose of 
* spotting " thelines; that is, when a calling subscriber is connected 
with an operator's telephone equipment M and the operator desires 
to learn the number of the calling line, she will depress the button T, 
which will cause the lamp E (individual to the calling subscriber) to 
light intermittently before the emergency position, and this operator 
will insert a plug, in the usual practice, into the multiple jack corre- 
sponding to the lamp lighted, and will obtain from the operator the 
necessary information for completing the connection or reporting 
the trouble on the line. 

In this system each line is provided with an individual lamp, 
located before a group of operators known as emergency operator. 
If the five switch equipments D associated with a particular group 

' of 50 lines are busy, additional calls coming into this group of 50 lines 
will light their individual line lamps E in addition to a special pilot 
lamp associated with this particular group of 50 lines, and this pilot 
lamp will not light unless the five switch equipments D in this par. 
ticular group of 50 lines are busy. A lighted lamp E in connection 
with its associated lighted pilot lamp informs the emergency operator 
to answer these calls, which she does in the usual standard manual 
practice by inserting an answering plug into the jack associated with 
the lighted line lamp, and she completes the connection with a con- 
necting plug in the usual manner. In the event of an earthed or 
shorted line causing the switch equipment to operate, 80 as to con- 
nect an operators equipment M with this line, the operator will 
depress the key marked “ T " in her position, which will intermit- 
tently light the line lamp E individual to this calling line, and the 
emergency operator upon inserting the answering plug into the jack 
associated with this line lamp, will obtain the necessary information 
from the operator as to the condition of the line, and will handle the 
connection in accordance with rules of the traffic department. ln 
the event of a large number of permanent faults in a particular group 
of 50 lines, caused by defective cables due to burn-outs or moisture, 
the lamps E individual to the lines in this particular group of 50 lines 
will be lighted, five of these calls being taken care of by the switch 
equipments D. The emergency operators upon noting the lighted 
lamps E in connection with the pilot lamp associated with this group 
of fifty lines, will plug out these calls in the same manner as is done 
by fault operators in common battery manual practice. In this 
system, means are provided for taking care of troubles, emergency 
calls, &c., to enable the number of the calling lines to be obtained 
and take care of the troubles in the same manner as is done in common 
battery manual practice, by means of special operators. 


- 


INDUCTIVE INTERFERENCE BETWEEN POWER AND 
COMMUNICATION LINES.* 


Since the last progress reportf the Joint Committee on Inductive 
Interference, authorised by the Californian State Railroad Commis- 
sion, has given a great deal of consideration to the analysis of results 
obtained from the several parallels on which an investigation has 
been conducted, together with the preparation of a programme of 
work to be carried out by the committee in the immediate future. 
The parallels concerned in this study are described in the last pro- 
gress report from the committee. The principal exposures are two 
parallels (20 miles and 8 miles), between the 57,000 volt three-phase 
line of the Sierra & San Francisco Power Co. and the main coast line 
toll lead of the Pacifie Telephone & Telegraph Co. between San 
Francisco and Los Angeles. In addition to the telephone lead, 
circuits of the Western Union Telegraph Co. are paralleled by this 
line in portions of its length. Some of the general results and con- 
clusions indicated by a study of the previous reports are as follows : 
The fundamental (60 cycle) wave of voltage or current is relatively 
of little importance in the production of noise in telephone circuits. 

| It becomes of importance, however, if it gives rise to longitudinal 


* Abstract of general progress re port, Dec. 16, 1913. 
f An abstract of the previous report was published on p. 
first Tele phone Section, Jan. 30, 1914. 


694 of our 


THE ELECTRICIAN, MARCH 27, 1914. 


1041 


voltages of sufficient magnitude to constitute a physical hazard to 
interfere with the operation of earthed signalling devices or super- 
imposed telegraph service, or to operate protective apparatus on the 
circuits. The harmonics of the voltage and current waves are of 
chief interest as the cause of noise in telephone circuits, particularly 
the higher harmonics or those within the range of the voice fre- 
quencies. The fundamental and lower harmonics are important as 
disturbing factors in telegraph circuits. The above facts show clearly 
the great desirability, from the standpoint of inductive interference, 
of having wave forms of voltage &nd current in power circuits 
free from all harmonics. In considering this problem it may be 
remarked that in any three-phase system in which the three voltages 
between pairs of wires are equal in magnitude the voltage between 
any wire and ground can be considered to be the vector sum of two 
voltages which are called the balanced and the residual components 
respectively. The balanced components consist of three equal volt- 
ages between the three wires and ground, the vector sum of which is 
zero. The residual components consist of three equal voltages be- 
tween wires and ground which are in phase with each other. The 
residual voltage of the system is defined as the vector sum of the 
voltages of the three conductors to ground. It is, therefore, three 
times the residual voltage of the individual conductors or three times 
the equivalent single-phase voltage of the three conductors in parallel 
with respect to the earth. The currents flowing in the three wires of 
a three-phase circuit may be considered to be composed of three sets 
of currents, namely: (1) balanced components consisting of equal 
currents in each of the three line wires whose vector sum is zero; (2) 
a single-phase current flowing in a loop composed of two of the wires ; 
(3) a residual current divided equally between the three wires and 
returning through the earth. Residual current is defined as the 
vector sum of the three line currents. It is, therefore, the equivalent 
single-phase current flowing through the three line conductors in 
parallel with the earth completing the circuit. Connections of 
current and potential transformers are arranged for measuring the, 
residual current and residual voltage of power circuits under investi- 
gation. 

For the purpose of clearness, it is convenient to classify induction 
phenomena as longitudinal or transverse referring to their manifes- 
tation on a metallic circuit. Longitudinal induced voltage ref.rs to 
the voltage induced between the circuit and ground in the case of 
electrostatic induction and along the circuit between the two ends of 
the exposure in the case of electromagnetic induction. The trans- 
verse induced voltage of a circuit is the difference between the longi- 
tudinal induced voltages of the sides of the circuit. In the case of 
electrostatic induction this voltage acts between the two sides of the 
circuit and in the case of electromagnetic induction it acts around 
the metallic circuit. 

It has been found in the case of the power lines investigated that 
the fundamental 5th, 7th and 11th harmonics are prominent in the 
balanced currents and voltages while the fundamental 3rd and 9th 
harmonics are prominent in the residual currents and voltages of the 
power system. By a comparison of the prominent harmonics in the 
currents and voltages of the power system with those of the induction 
in the telephone circuits it is evident that the longitudinal induction 
arises principally from the residual voltages and currents while the 
transverse induction shows principally the characteristics of the 
balanced voltages and currents together with some effect from the 
residual voltage and current. 

The effect of the condition of the neutral of the auto-transtormers 
at Salinas, earthed or not earthed in so far as the induction from 
these exposures is concerned, is through the residual currents and 
voltages of the several high-tension lines connected to these trans- 
formers. A representative value of the neutral current at Salinas 
during the tests conducted at that point is 0-3 ampere. It is com- 
posed almost entirely of 9th harmonic togcther with the fundamental 
and 3rd harmonics, decreasing in magnitude in the order named. 
The length of the power circuit between Guadalupe and Salinas is 
approximately a quarter wave-length for the 9th harmonic. This 
fact may have some bearing upon its large magnitude and is to be 
further investigated by the committee. Under existing conditians 
with the power systems in normal operation, earthing the neutral of 
the auto-transformers at Salinas does not greatly atfect the induction 
in the exposures concerned. Two reasons may be given for this 
result: (1) the load balance on the power system is such that a re- 
latively small amount of load current flows through the neutral ; 
(2) as three high-tension lines are connected together by the auto- 
transformers at Salinas, opening the neutral connection to earth of 
these transformers does not completely eliminate the path for the 
residual current of any one of the three lines, since it may then flow 
to earth through the admittance to earth of the other two lines. It 
IS quite evident from these considerations that this ease presents 
Special conditions which make it impossible to draw. general con- 
clusions applicable to any other case. Further consideration of the 


of voltage and current. 


effect of earthing this neutral will probably be undertaken by the 
committee with the idea of determining its effect under abnormal 
conditions. The banks of star-connected . auto-transformers at 
Guadalupe and Salinas sub-stations are provided with closed delta 
secondary windings which supply power for local consumption. For 
test purposes the secondary delta of the transformers at Salinas was 
opened. A large increase in the residual voltage and residual current 
with a consequent large increase in the induction in parallel telephone 
and telegraph circuits resulted. In all cases this increase applied 
particularly to the 3rd harmonie. If star-connected auto-trans- 
formers are used, this test indicates, therefore, that from an induction 
standpoint it is beneficial to provide such auto-transformers with 
secondary windings connected delta. On the 8-mile exposure it was 
possible to measure separately under different conditions of tke 
telephone circuits, the electromagnetic and electrostatic inductio. 
For this exposure, also, computations of the magnitude of the in- 
duction, both electromagnetic and electrostatic, were carried out. 
In computations of electromagnetic induction, experience has indi- 
cated that the distances between wires and their images cannot be 
assumed to be twice the height of the wires above the ground. Special 
tests were carried out in order to determine the equivalent depth of 
the image conductors. These tests indicated this depth to be ap- 
proximately 300 meters below the earth's surface. Due to the elec- 
trostatic shielding effect of neighbouring objects it was found, also, 
that the computed electrostatic induction was greater than that 
actually observed, indicating that in effect the ground surface was 
brought nearer to the conductors. Electrostatic shielding of the 
circuits under test, by earthing other circuits on the telephone lead 
at one point, reduced the electrostatic induction, particularly the 
longitudinal induction. = l 

In considering transposition systems for parallel power anu un- . 
phone circuits account must be taken of the effect of such transposi- 
tions.on the different types of induction arising from the different 
components of the voltages and currents of the power system. The 
longitudinal induction arising from balanced voltages and currents 


‘can be made as small as desired by the insertion of a sufficient number 


of properly located power circuit transpositions. The longitudinal 
induction arising from the residual voltage and current of the power 
circuit is unaffeeted'by power circuit transpositions except in so far 
As the magnitude of the residual voltage and current is affected by 
such transpbsitions. Transpositions in a power circuit tend to 
equalise the capacitites of the three phases to earth, and hence, reduce 
any residual voltage which may be due tó inequalities in the capa- 
cities of the three conductors to earth. Residual voltages and 
currents give the sume inductive effects as a single-phase earthed 
circuit op^ra:ing with the three power conductors in parallel. For 
this reason resi;ual voltages and currents, though small in com- 
parison with the balanced voltages and currents, have proportionally 
a very large effect in producing longitudinal induction in nearby 
circuits. The longitudinal induction arising from either the balanced 
or residual voltages and currents is independent of the transpositions 
in the telephone circuits. The large inductive effects resulting from 
a relatively small residual voltage or current and the inability to reduc? 
the longitudinal induction arising therefrom render highly desirable 
the elimination from the power system of such residual components 
The transverse induction from residual 
currents and voltages can be reduced by transpositions in the tele- 
phone circuits which tend to equalise the induction into the two sides 
of the circuit by exposing each side equally to the effect of the power 
circuit. The transverse induction from balanced currents and volt- 
ages is affected by transpositions in both the power and telephone 
circuits. The problem of designing transpositions to minimise the 
inductive interference between parallel power and telephone circuits 
is further complicated by the elaborate transposition system of the 
telephone circuits which is designed to reduce the induction or cross- 
talk between different telephone circuits. In order to be most 
effective in reducing inductive interference it is absolutely essential 
that the transpositions in the power and telephone circuits be located 
with due regard to each other. 

— In addition to the study of the effect of transpositions the Com- 
mittee will undertake in the near future to determine the effect of 
known amounts of noise (extraneous current), in the telephone 
receiver in reducing the intelligibility of conversation over a circuit. 
As the first step in this investigation, tests will be conducted to deter- 
mine the detrimental effect of known amounts of single frequency 
extrancous current in reducing the intelligibility of conversation. 
This detrimental effect will be rated as the equivalent of an increase 
in the length of the circuit. From such t2sts with single frequency 
extraneous currents the relative detrimental effect of currents of 
different frequencies will be obtained. This, together with infor- 
mation as to the detrimental effect of currents of complex wave form, 
will give information by which the law of the combination of the 
single 'r»quency effects can be obtained. | 
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ELECTRIC VEHICLES. 


In the discussion which took place last week at the 
Institution of Electrical Engineers on the subject of electric 
vehicles we think it was not sufficiently realised that the 
present movement must be one largely of education. At 
present it is by no means easy to obtain an electric vehicle 
quickly. In voicing this complaint Mr. J. W. Beaucuamp 
stated that delivery was so slow that would-be purchasers 
became dissatisfied, and were in consequence apt to wonder 
whether anything was wrong. The fact is there scems to 
be only one British firm at the present moment which has 
seriously considered the question of bwlding vehicles, 
namely, Edison Accumulators, Ltd. (with whom the Arrol- 
Johnson Co. is associated), Moreover, the manufacturing 
work that has so far been carried out has been in the direction 
of pleasure cars, whereas the commercial vehicle is of far 
greaterimportance. The result of this is that although accu- 
mulators are available in any number, the chassis are not 
there on which to place them. The greater number of 
vehicles that are required must for this reason be imported 
from abroad ; and importation always means delay. lt i 
therefore, essential tha*, in the first instance, the manu- 
facturer should be educated so that ho may regard the 
present movement in favour of the electrical vehicle as being 
one of a serious nature. It is obviously useless to create à 
large demand if it cannot be filled without inordinate delay. 

Secordlv, it is essential to cducate the public. People 
are now so accustomed to the petrol vehicle that thev are 
liable not to give serious consideration to any other type, 
except, perhaps, the steam vehicle, which is used successfully 
for certain conditions of service. The important point 
on which the public should be convinced is the extreme ease 
of manipulation of the electric. vehicle. This is a verv 
important point, and should appeal readily to people 
interestcd in such matters. Whatever the virtues of the 
petrol vehicle, it requircs a considerable time for the novice 
to feel confident of reaching his destination ; the mechanism 
is really extremely complicated, and it is a remarkable 
achievement of engineering skill that it shou!d be capable of 
running with such smoothness and with such comparative 
freedom from attention as it now receives. Nevertheless, 
the petrol engine and its accessories cannot compare for 4 
moment with the electric drive for simplicity and smooth- 
ness of working. All that is necessary is that the driver 
should be able to steer, and this is an art which is very 
quickly learned. There is no trouble about change-speed 
gears; there is no delicate carburetter ; there is no mixture; 
and there is no electric ignition—all factors which present 
many troublesome problems to the uninitiated. 

Lastly, and we write with some regret, it is necessary 1M 
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many cases that the station engineer should receive some 


education. We suppose it is characteristic of our race that 


a large section of the population will not take anything up 
until they are forced to do so, or until the advantages of the 
novelty are so far demonstrated that there is nothing furthet 
to be said on the matter. This attitude, however, does not 
make for progress. The station engineer must be educated, 
first, to view the importance of the electric automobile move- 
ment as a source of revenue, so that he may arrange a 
reasonable tariff; and, secondly, to see the desirability of 
aiding the movement actively. As to the first point, Mr. 
BEAUCHAMP stated that he had come to the conclusion that 
the revenue from an electric commercial vehicle would be 
about £20 per annum, with energy at Id. per unit, and 
that 1,200 such vehicles would give a load equivalent to that 
of the West Ham Tramways. In regard to the second 
point, it appears to us that the simplest and best way to 
aid the movement is for every station to purchase an electric 
vehicle for the use of the undertaking—that is, either for 
transporting material,or for the convenience of the staff 
in the performance of their outside duties. A car used in 
this way would be an excellent advertisement, and, as was 
suggested in the discussion last week by Mr. BEAUCHAMP, 
part of its cost might be debited to the publicity account. 
It must be remembered that a new industry of this kind 
requires capital. If large capitalis not easily forthcoming 
the next best thing is to provide orders. It is impossible 
for electric vehicles to become as cheap as petrol vehicles 
unless they are manufactured in considerable quantities. 
In the United Kingdom at the present time there are 
some 700 electricity undertakings, including electric tram- 
ways, and even if only, say, 500 of these stations were 
to order an electric vehicle this would give an immense 
stimulus to the industry in its early stages, and help the 
manufacturers to maintain a reasonable output until the 
advantages of the electric vehicle became recognised by the 
general public. This has already been done by a few 
stations, and theircxample should be followed. It was pointed 
out in the discussion that aftera vehicle has been sold 
the station engineer has a permanent interest in it from & 
financial point of view. To conclude, the electric vehicle 
must be “in the public eye," as the motor ‘bus and the 
taxi cab now are. Doubtless the success of the taxi cab 
prompted the use of the motor 'bus, and the success of the 
latter is a powerful testimonial for the commercial petrol 
vehicle. On the other hand, the developement of the elec- 
tric vehicle has been sadly affected by the debicle, from 
purely financial causes, of the electric ‘bus. 


REVIEWS. 


(Coples of the undermentioned works can be had from THe Evectrician Offices, post 
, on receipt of published price, ee 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books. 
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Blectric Furnaces in the Iron and Steel Industry. By W. 
RopENHANSER and I. ScHOENAWA. Translated from the German 
by C. H. Von Baur. (New York: J. Wiley & Sons; London: 


Chapman & Hall. Pp. xvi.--419. 15s. net. 
Any development in the application of science to industry 
is inevitably followed by the appearance of text-books dealing 
with the subject, and it too often happens that these books 
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are incomplete and hastily written. It is fortunate for all con- 
cerned, therefore, when the writing of the earlier text-books is 
undertaken by those who have made a special study of the 
subject and are competent to treat it in a comprehensive man- 
ner. This is certainly true in the case of the book under review. 
The authors are not only trained electrical engineers, com- 
petent to deal with all the complex electrical details of electric ` 
furnaces, but they have also had experience in the practical 
melting of iron and steel and are, therefore, able to appreciate 
the metallurgical problems involved in the successful applica- 
tion of electricity in the iron and steel industry. 

In view of the fact that the name of one of the authors is 
inseparably connected with a particular type of electric furnace 
it might not unreasonably be expected that the merits of this 
tvpe would receive special mention, but it is a pleasure to be 
able to state that this is not the case. In the preface the 
authors say: “ As both practical and theoretical men differ 
regarding the advantages of these furnaces for stecl and iron 
making, it is not to be expected from this book that any one 
tvpe of furnace is pictured as being better than any other type." 
This attitude is maintained throughout the book, each furnace 
being considered on its own merits and in an absolutely im- 
partial manner. | | 

The book is divided into two parts, Part I. dealing with 
electric furnaces, their theory, construction, and criticism: 
and Part II. with materials for furnace construction, costs of 
operation, and the electro-metallurgy of iron and steel. The 
arrangement of subject is in each case excellent. Thus Part I. 
opens with a chapter on the history of electric furnaces, which 
is followed by four chapters dealmg with the fundamental laws 
of electricity, and the general conditions for the operation of 
electric furnaces. A chapter is then devoted to arc furnaces 
in general, followed by separate chapters on the Stassano, the 
Heroult, and the Girod furnaces; and these are in turn fol- 
lowed in the same manner by a chapter on induction furnaces 
in general, and separate chapters on the Kjellin and Róchling- 
Rodenhauser furnaces. 

Shaft furnaces receive due attention, and the newer furnaces. 
and modifications are briefly, but excellently reviewed. 

Part I. closes with a classified list of electric furnaces of all 
kinds in operation, or in course of construction, at the present 
time in Europe and America. 

Part II. opens with an excellent account of the materials 
used in furnace construction, and is followed by a section on 
the extremely difficult question of costs. Figures are given 
showing costs in actual practice, but it must be noted that 
such figures are not given in the careless way in which figures. 
are too often quoted in text-books. Tt is to the credit of the 
authors, and characteristic of the strict regard to truthfulness 
and accuracy, with which the whole book is written, that the 
reader is warned not to place too much reliance on figures of 
coste. “It may be mentioned again that all the cost figures 
given above are only exactlv correct for certain predetermined 
local conditions. Care should, therefore, be taken in using 
them for comparison." | 

The volume concludes with a section which deals with the 
electric smelting of iron ores and electro-metallurgical questions 
in general. The opinions expressed as to tle occurrence of 
sulphur in steel will not find general acceptance amongst iron 
and steel metallurgists, but that is a detail which in no way 
detracts from the value of the book. 

The authors look forward with confidence to the day when 
the crucible furnace will be replaced by the electric furnace. 
" When one considers that the steel from the electric furnace 
is of fully equal value to that from the crucible, then the dis- 
placing of the crucible by the electric furnace appears inevit- 
able." 

By many who have experienced the difficulties of crucible 
steel production in the electric furnace, the authors will be 
regarded as enthusiasts, but it is well that thev should be so, 
for without the enthusiasts little progress would be made. All 
who wish to study the subject of electric furnaces as applied 
to the iron and steel industry should make a point of reading. 


this book. E. F. LAW. gg 
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-A Primer of the Internal Combustion Engine. By H., E. Wm- 
PERIS. (London: Constabl» & Co.) Pp. xi.+143. 2s. 6d. net. 


This book is described as a primer for the use of those study- 
ing the subject for the first time. It comprises 143 pages, with 
the usual introductory chapter, after which the author dis- 
‘cusses the theory of heat, the behaviour of gases and vapours, 
and provides a chapter titled “ The Ideal Engine," without, 
however, stating his views as to what the ideal engine is or 
should be. These occupy the first 54 pages, the remainder of 
the book being devoted to a brief description of various types of 
internal combustion engines and gas producers, .no small pro- 
portion of this being occupied by the petrol engine, possibly 
as being of the greatest interest to the students he has in view. 

The book will doubtless serve the purpose for which it is 
written—namely, to assist third-year students in understand- 
ing the theory of the gas engine. But why, oh why, must a 
diagram bear not the remotest resemblance, either in propor- 
tion of the various parts or accuracy of arrangement, to the 
subject it is intended to illustrate ? For example, in the pre- 
sent work the diagram of a gas engine cylinder shows the inlet 
valve at the bottom and the exhaust at the top, an impracti- 
‘cable arrangement, to say the least of it. In the case of a 
water-cooled piston for a double acting engine, the author 
shows the cold water inlet at the top, the hot water taken by a 
pipe from the bottom forming a most effectual air-trap and one 
which defeats its object. Again, the illustrations of the 
thermo-syphon circulation is quite impossible. While no great 
harm may be done to the student of theory alone it is quite 
essential that diagrams should be as accurate as formule. 

In his description of the two-cycle engine the author over- 
looks one cause of the loss of volumetric efficiency as compared 
with the four-cycle engine—viz., the fact that a proportion of 
from 20 to 25 per cent. at the end of the stroke is idle owing to 
the fact that this amount of the total stroke is required to get 
the exhaust out and the new charge in. 

We also notice that the author makes use of the bastard 
unit, the C.H.V. Why not use either the B.Th.U. or the 
calorie, both of which have the merit of being consistent, 
instead of mixing up metric and British measures ? 

The book is well got up. and will doubtless be of use to those 
for whom it is primarily intended—viz., the students of theory 
of the internal combustion engine. W. M. 


A School Statics. By G. W. Brewster, M.A., and C.J. L. WAGSTAFF., 
M.A. (Cambridge: W. Heffer & Sons.) Pp. Vill. +248. 33. net. 

It is evident, even on a cursory reading of the above book, 
that the authors are teachers, and that they have resolved 
that their book should be of interest to the student of statics, 
and not merely a collection of geometrical puzzles and ex- 
amples in progressions. 

The book is heuristic throughout. The student is taught 
to rely on the results of his own experiments. Mathematical 
processes are not wanting, but they are of secondary impor- 
tance ; consequently the student is not delayed in his progress 
by difficulties which are not germane to the subject he is 
studying. The matter taken is the usual school course in 
statics, but the order is different from the books in current 
use. It surprises one to see in the first few pages a discussion 
of pulleys without the trappings of the geometrical progression 
which is their usual adjunct. The sequence of the matter is 
largely historical, and this is probably following the line of least 
resistance, especially to the private pupil. 

The examples have evidently cost the authors much trouble, 
and although we are disposed to cavil at a few of them, in 
general thev are of the right order—neither too easy nor too 
difficult. The sets on pages 81 and 231 are exceedingly good 
and might well be increased. The diagrams are very clear. 
We can cordially recommend the book for private and for 
class use. For junior students in engineering it is far in ad- 
vance of the usual text-book, and for the boy who intends 
taking an intermediate examination at a university, this is the 
hook which will give him a liking for applied mathematics. 
The work of the publishers and printers is most creditable ; the 
book is well printed and the paper is good. We shall be glad 
to see a companion volume on Dynamics. H. C. K. 


SOME INSTRUMENTS FOR HIGH-FREQUENCY CUR. 
RENTS AND VOLTAGES. 


BY W. H. ECCLES, D.SC. 


The following account of some electrical instruments which 
the writer has used in his laboratory during the past few years 
was first sketched out as a lecture given before the Mathematical 
and Physical Society of University College, London. lt is 
now written down in the hope that the instruments may be of 
interest and perhaps of use to those concerned with the 
measuring of high-frequency currents and voltages. All the 
instruments discussed can be made up at small cost by the 
private experimenter who desires to construct as much of his 
own apparatus as possible. 


A SIMPLE Quick-READING Hot WIRE AMMETER. 


For making m»asurements of the eífective current in a certain 
high-frequency circuit where it was difficult to hold values 
steady for more than a second or two, the following type of 
hot wire ammeter was designed (see Fig. 1). 

Two fine wires AB, CD, of the same gauge and material and 
about 10cm. long, are stretched between electrically inde- 
pendent supports so that they are not in the same plane. 
Near the place of shortest distance a cross wire, CW, is soldered 
parallel to CD. "The wire CD, which doe: 
not carry any current, is provided with a 
torsion head at C, and by twisting this the 
cross wire can be made to press on the wire 
AB. Thus, when a current is passed through 
AB, the expansion of the wire due to the 
heating by the current is taken up by the 
rotation of the cross wire. A light mirror. 
indicated by the dotted lines in the figure, is 
attached to the cross wire and to the torsion 
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wire, and it is advisable to crank the cross wire a little so that 
the mirror does not touch the active wire AB. The period of 
the mirror is determined by its mass, by the torsion modulus 
of the wire CD, and by the elastic resistance of AB to lateral 
displacement. This period can easily be made of the order of a 
twentieth of a second. With copper wires of S. W.G. 40 an 
instrument can be built to measure currents ranging from one: 
fiftieth to one-fifth of an ampere. The low resistance and 
quick action of such an instrument made it very valuable in 
the carrying out of some researches on resonance curves 
belonging to certain rather unstable quenched spark plants 
experimented upon by Mr. A. J. Makower and the writer m 
1909. 


Fic. 2. 


A SENSITIVE ELECTROMETER. 


An exceedingly simple electrometer, which can be made 
sensitive enough for the detection of the voltages arising be- 
tween the condenser plates in the secondary circuits used m 
wireless telegraphv, can be rigged up in any laboratory 4s 
follows. Clamp at its lower end a very fine wire or a silvere 
glass fibre in a vertical position, and cut away its upper end 
gradually till it can just stand erect. It is convenient to have 
the clamp which supports the wire. supported itself on levelling 
screws so that the operation of balancing can be carried out 
with perfect control, and it is necessary that the wire should be 
protected from air currents by enclosure in a chamber. In 
the writer's instrument the chamber is about 10 cm. high wit 
two brass sides 3 cm. apart, and with glass back and front 
2 cm. apart. The chamber has a brass top, and its base 18 8 
brass disc provided with levelling screws and carrying the fibre 
clamp. One of the brass sides is slotted, and an ebonite cover 
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alidesover theslot'and ean be clamped at any height. Through | platinised quartz fibre, this forms one side of the triangle, and 


the ebonite an electrode projects horizontally nearly up to the 
vertical fibre. The ebonite is clamped so that the electrode 1s 
level with the top of the fibre. For the particular experiments 
which the author had in hand at the time, the electrode and the 
fibre were connected to the same side of the condenser. The 
movement of the fibre away from the electrode was observed 
by aid of a horizontal microscope provided with an eyepiece 
scale. In one such instrument the vertical fibre was a fine 
phosphor-bronze strip 9 cm. long. and potential differences of a 
hundredth of a volt could be detected when the connections 
were as indicated above. Other possible modes of connection 
are obvious. 
CONVECTION GALVANOMETERS. 

The energy dissipated in a resistance wire can be measured 
by allowing the wire to warm the air surrounding it and then 
observing the convection currents set up. Such an instrument 
may be termed a convection galvanometer. Two known 
forms are based on thermoscopes due to Joule, who, however, 
does not appear to have applied these instruments to measuring 
electric currents. One of these consisted of a light helix of wire 
suspended bv a silk fibre and carrying a mirror, the helix being 
situated in a vertical tube, open at the top and bottom, along 
which the convection current flowed. The other consisted of a 
cylinder, closed at the top and bottom, and having an internal 
diametral partition. The partition being shorter than the tube 
allowed air to flow up one side and down the other, when a 
difference of temperature was established on the two sides. 
The air current deflected a needle or vane placed in the plane of 
the partition at the bottom or top of the tube. The former 
type of thermoscope has been applied bv Forbes and described 
in a patent specification. Various heaters or convectors are 
placed below a svstem of vanes pivoted to rotate about a vertical 
axis. The other tvpe of thermoscope has been skilfully 
developed by F. W. Jordan, who places a convector in one 
compartment of the divided tube. The writer has endeavoured 
to refine the Forbes apparatus. The best form arrived at 
consisted of a propeller-like paper vane suspended horizontally 
from a quartz fibre bv aid of an intermediate wire rigidly 
attached to the vane and carrying a vertical mirror. The 
vane hung freely inside the inner of two fixed coaxial brass 
cylinders. The inner cylinder was shorter than the outer, 
and the outer was closed at the bottom and also at the top. 
except where the mirror-wire emerged from a small central 
hole. A heater of fine platinum wire was placed underneath 
the vane. With a heater of 80 ohms resistance a current of 4 
milliamperes caused a deflection of 18 mm. at a scale distance 
ofa metre. But at quite an early stage of the making of these 
instrument. the creeping of the zero and the slowness with 
which maximum deflection was attained compelled resort to 
other methods. 

The new method adopted by the author may be regarded 
as an application of the micro-balance to the measurement of 
minute convection currents in gases. Several types of micro- 
balance are available. The Grant and Steele instrument has a 
beam like a physical balance, but which consists of a very light 
quartz frame. The Nernst balance is merely a long cantilever of 
quartz fibre held approximately horizontal: and thus a force 
applied to the free end causes a deflection which 1s observed in 
a microscope. Another form, due apparently to Threlfall, 
consists of a light. lever balanced on a horizontal torsion fibre. 
The first named balance proves itself the most sensitive, 
but the third kind is, possibly, the most convenient for use as a 
galvanometer. 

In an actual instrument the horizontal torsion fibre AB was 
of glass about 18 cm. long. A tapering tubular glass lever CD 
was about 12cm. long. This was balanced on the torsion 
fibre and fixed to it by aid of a minute plate of mica and thin 
shellac varnish. Beneath the thin end of the lever wa: placed 
the wire carrving the current under measurement. [t is 
essential to have the convector wire adjustable laterally so 
that the lever may be in the middle of the convection current. 
Perhaps the best form for the heater is an isosceles triangle of 
about 15 deg. vertical angle. If the heater is a piece of 


a very thin piece of copper wire the other side. It is not good 
to have the heater wire horizontal. It is no improvement, 
either, to put & horizontal vane on the end of the lever— 
sensitiveness is not gained and the period of the lever is 
increased. When using the instrument the movement of the 
end of the lever must be observed by means of a horizontal 
microscope provided with an evepiece scale. With such an 
instrument the full deflection is attained in less than half a 
second, and on stopping the current the lever returns to its 
zero accurately in three or four seconds. 

Needless to say, the whole of the lever must be enclosed. 
Various gases may be used in the chamber—for example, 
carbon dioxide gives much the same results as air, while coal- 
gas reduces the sensitiveness about 25 times. No experiments 
have yet been made with air or other gas at different pressures. 
The calibration curve of a particular instrument is shown in 
Fig. 3. The convector was a platinised quartz fibre of 4,140 
ohms resistance ; its upper end was between |] and 2 milli- 
metres below the lever. Using a microscope magnifying only 
20 diameters the smallest readable deflection was produced by a 
current of about 10 microamperes, which corresponds to an 
energy consumption of 4 ergs per second. It is worthy of 
notice that this instrument was unable to perceive the energy 
of a single discharge of a condenser even when this was raised to 
1,000 ergs; the necessary convection current does not become 
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stablished in the short time of the discharge. With a more 
recent instrument, which the author has not yet thoroughly 
tested. a fraction of a microampere can be detected. l 

Another manner of using the microbalance has been tried by 
the author, namely, to weigh the buoyancy of a small mass of 
air caused by heating it. For this purpose a verv light thin 
bell of glass was attached to the end of the lever. and the 
convector was pushed up into the bell. This proved to be less 
sensitive than the type described; but with a Grant and Steele 
balance it would probably be much more sensitive. 

The following mode of using the microbalance has proved 
useful. A thin black disc is fixed in the vertical plane of the lever 
and beneath its free end. The convector is fixed outside the 
instrument in front of a concave mirror. When the convector 
and the black disc are at conjugate foci the maximum deflec- 
tions are obtained ; and by moving the mirror various grades of 
sensitiveness are possible. "This device can, of course, be used 
with other indicators than the microbalance. 
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CURRENT-LIMITING REACTANCES ON LARGE POWER 
SYSTEMS.* 


BY K. M. FAYE-HANSEN AND J. S. PECK. 


Summary.—The operation of current-limiting reactanccs, a piece of 
apparatus which has now become a necessity in power-station design 
owing to the increasing size of the plant, is discussed with a view to 
indicating where they may be placed and the sizes which should be used 
in the different positions in order most satisfactorily to accomplish the 
desired results under various conditions. The design of reactance coils 
is also considered. 


— 


On account of their size the large generating stations of 
the present day have a power of causing internal and external 
damage quite beyond that possessed by a station of small or moderate 
Size; it is, therefore, incumbent upon their designers not only to 
use every means to prevent accidents, but to make such provision 
that, if accidents do occur, the amount of damage shall be reduced 
to a minimum and the trouble confined to the particular section of the 
plant where is occurs. To accomplish these results current-limiting 
reactances are being extensively adopted. The general effect pro- 
duced by a series reactance is a drop in voltage in the circuit, pro- 
vided the power factor is unity or lagging ; and the greater the lag 
the greater is the drop in voltage. The power factor is also decreased 
on account of the reactive kilovolt-amperes of the choke coil. It may 
be stated that the number of kilovolt-amperes at zero power factor 
is increased by the kilovolt-amperes of the reactance coil. "This is 
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but another way of saying that the wattless kilovolt-amperes of the 
choke coil may be added arithmetically to the other wattless kilovolt- 
ampere components of the circuit in order to give the total wattless 
kilovolt-amperes. Thus it is evident that the introduction. of 
reactance affects the regulation and power factor of the system, and 
these are two of the factors which determine the sizes that should be 
placed in generator leads or feeders. l 

In general, reactance coils may be placed in any one or more of the 
following positions : In the generator leads, in the feeders or between 
the sections of the bus bars. In the various positions their effect 
upon the following should be considered : Generators, circuit- 
breakers, voltage of supply and continuity of service. The different 
conditions of operation to be considered are: Normal operation, 
short-circuit on feeder, short-circuit on 'bus bars, short-circuit on 
generator. 

The advantages of placing reactance in generator leads are: The 
"bus-bar voltage may be kept constant, giving the same voltage on all 
feeders; n» damage to the generators in the case of a short-circuit 
on a feeder or bus bar; no damage to the generator circuit-breakers 
in any case ; synchronous apparatus will not fall out of step in the 
case of a short-circuit on the generator. Whilst the disadvantages 
are: Enormous current rush into a short-circuit on a feeder; excessive 
load on the feeder circuit- breaker in the case of a fault on a feeder ; 
synchronous apparatus may fall out of step, and a complete shut 
down may follow a short-circuit on a feeder or "bus bar. It will be 
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| evident that reactances in gencrator leads alone are of little value 
except for protecting generator windings and circuit-breakers, as they 
offer no guarantee of continuity of service, except in the case of the 
breakdown of a generator. Their size will, therefore, be determined 
by the robustness of the generators and the circuit-breakers. Assum. 
ing that the average generator has a reactance of 6 per cent., and 
6 per cent. is added in an external coil, the maximum current that 
can flow equals 84 times the normal current, or somewhat more than 
this due to the doubling effect. Any generator should be able to 
stand a current rush of this magnitude. If the generator has 8 per 
cent. reactance, then 4 per cent. in the external coil will limit the 
current to the same value. Where a step-up transformer is con- 
nected between the generators and 'bus bars it may be designed with 
high internal reactance, thus giving the effect of a reactance coil 
without any appreciable additional cost. 
The advantages of reactance in the feeders are : A short-circuit on 
a feeder causes no serious disturbance on the system, and there is no 
excessive overload on circuit-breakers or generators; the feeder 
circuit-breakers may be of smaller breaking capacity than those 
where feeder reactances are not used; the tendency of synchronous 
apparatus to feed back in the case of a ‘bus-bar fault is slightly 
reduced by the feeder reactances. While the disadvantages are: 
The voltage drop on the feeders will vary with the load, and cannot 
be compensated for by varying the ’bus-bar voltage ; a short-circuit 
on the ‘bus bar orgencrators is a short-circuit directly on the ter- 
minals of all generators; the generator windings and 'circuit. 
breakers may be damaged and the complete plant shut down; a 
short-circuit on any generator or between any generator and its 


60,000 kw. 


FeedersE 20000kw. Feeders D 
MM 


O 


and if it fails to clear the fault the whole system will be shut down. 
The size of the feeder reactances will depend on the capacity of the 
feeder, as compared with that of the generators, and upon the break- 


ing capacity of the feeder circuit-breaker. Thus, if the rating of à 


feeder is one-quarter that of a generator, a reactance of 3 per cent 


in the feeder will pass no more current than will a total reactance 
of 12 per cent. in the generator, while if there are several generator 
in parallel the effect of the feeder reactances is proportionally In- 
creased. Thus, unless the total feeder rating is very greatly in excess 
of that of the generators, the total kilovolt-ampere capacity of the 
feeder reactances may be less than the kilovolt-ampere capacity of 
the generator reactances, though the number will in general be muc 
larger. In certain cases it may be desirable to group the feeders and 
use one set of reactances for the group, thus greatly reducing the 
number of reactances. If the feeders are of very great capacity com: 
pared with the generators, the feeder reactances must be much larger 
and their use may not be justified. Where step-up transformers 
form part of the feeders, the transformers may be designed with hig 
internal reactance without appreciable increase in cost. 
Considering the question of reactances in'bus bars in order t? 
obtain a concrete idea of the values involved in a specific case. 85 
arrangement will be taken such as is shown in Fig. l. Fight 
10.000 kw. 10,000-volt generators are connected to the bus bar. 
which are divided into two sections by reactance coils. pun 
supply a load of 60.000 kw. at 0-8 power factor, and feeders Ea 


\ 
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circuit-breaker may throw an excessive load on this circuit-breaker, 
I * 

| of 20,000 kw. at the same power factor. The voltages on D an 


—-— 


THE ELECTRICIAN, MARCH 27, 1914. 
iat buic — Hà dii LR 


1047 


are to be kept equal, and all generators are to carry equal loads. been said to indicate the general effect of the reactances in limiting 


It is evident that one group of generators must supply 20,000 kw. to i 
the "bus bars fed by the other group. Let the reactance coil be of 
such a size that with the current corresponding to 20,000 kw. flowing 
through it the voltage across it will be 25 per cent. of the normal. 
The capacity of this reactance— 5,000 k.v.a. three phase, or 
1,660 k.v.a. for each phase. Draw OA and OB, making AB—25 per 
cent. of OA. OD and OE represent the feeder currents to the proper 
scale, cach lagging approximately 37 deg. behind its 'bus-bar voltage, 
OD being three times OE. DF and EC represent the currents 
through the reactance. OC is then the current supplied by gene- 
rators A, and OF that supplied by generators B. Since with a 
current corresponding to the capacity of two generators the drop 
across the reactance is 25 per cent. of the normal, the maximum 
current that can pass with full voltage across the coil is that corres- 
ponding to the normal current of eight generators, though this may 
be increased somewhat on account of the doubling effect. This cur- 
rent is considerably less than a single generator can give at the 
instant of short-circuit, and is about the same as would be given by 
one generator after the time interval required for a circuit-breaker 
to open, so that the effect of the short-circuit would be no morc 
severe than would be the case if there were a total of five generators 
coupled to one bus bar. In a very large station the bus bars would 
probably be separated into several groups of from 20,000 kw. to 
40,000 kw. capacity each. In a case of this kind the amount of 
energy that it may be necessary to transfer between sections is 
assumed, and the reactances made large enough to limit the current 
to a reasonable value in case of a short-circuit, but not too large for 
satisfactory parallel operation. A size that will give 50 per cent. of 
normal voltage with the full-load current of one ’bus-bar section is 
usually a reasonable value to choose. 

The use of 'bus-bar reactances is carried to the extreme when the 
"bus bar is divided by them into as many sections as there are gene- 
rators. Fig. 2 shows an arrangement of this kind where there are 
eight generators and eight reactances. It is assumed that each 
generator is of 10,000 kw. capacity, that the load on the D feeders 
is 60,000 kw., and that on the E feeders 20,000 kw. Then, if all 
generators are to be equally loaded, the A group must supply 
20,000 kw. to the D feeders. Assume that all E feeders are equally 
loaded and that all the D feeders are equally loaded. Then through 
Ry and R, must pass 10,000 kw., and through R,, Rs, R, and R, 
9,000 kw. Since the'bus-barunits are small, and it may be necessary 
to transfer energy through two or more reactances in series, they 
should be made smaller than where the ’bus-bar sections are larger 
in size but fewer in number. Assume the voltage across reactances 
R, and R, to be 25 per cent. of the normal, corresponding to an 
angular displacement of voltage of approximately 15 deg. The 
voltage acrcss reactance R,, Ra, R, and R, will be 12-5 per cent., 
corresponding to an angular displacement of approximately 7} deg. 
Fig. 2 shows the voltage relations that exist between the different 
generators. It is improbable that the load on any ‘bus-bar section 
will greatly exceed the capacity of the generator connected to that 
section, 80 that the conditions given above are as severe as are likely 
to be experienced in actual service; but even with a considerably 
more unequal distribution of load there should be no trouble in 
parallel operation. Arrangements will always be made for short- 
circuiting any reactance, so that in the event of a generator being 
saut down the feeders connected t» its "bus.bar section may be sup- 
plied directly from one of the adjacent generators. Arrangements 
mist also be made for opening the 'bus bars between any two genc- 
pus in order to isolate any section of the "bus bars that might develop 
a fault. 

With the arrangement shown in Fig. 2, assume that a short-circuit 
occurs on the 'bus-bar section supplied by B,. . The voltage on this 
generator would fall to zero, and it would supply maximum current 
into the fault. If the voltage on A, and B, kept up to normal for 
an instant, each of them would fecd into the short-circuit four times 
normal current; but on account of the reactance in each armature 
circuit, which may be taken at, say, 5 per cent., the current would be 
100/(25 + 5)— 3-3 times normal, and would drop quickly to a much 
lower value. The voltage at the same time would drop to perhaps 
50 per cent. of the normal. As soon as the voltage on A, and B, 
begins to fall, generators A, and B, start to supply current through 
reactances R, and R, These currents would reduce to a slight 
extent the voltages on A, and B,, but would tend to raise the voltage 
on A, and B,. Similarly, A; and B, would tend to supply current 
through reactances R and R, as soon as the voltages on A, and B, 
begin to fall. The effect, however, on the voltage of these gene- 
rators would be practically negligible. To determine definitely the 
Voltage on each generator and the current flowing through each 
reactance is a somewhat complicated problem, and requires definite 
data as to the characteristics of each generator; but sufficient has 


the rush of current and the damage that can be done. Another 
advantage of using reactances between each generator is that it 
greatly reduces the chances of damaging a generator in the event of a 
mis-phase, a feature of considerable importance. 

In general the advantages of 'bus-bar reactances are: Trouble is 
confined to the particular section on which the fault occurs ; the 
amount of current that can be fed into a fault is reduced ; the danger 
in the cas? of bad synchronising is considerably reduced. While the 
disadvantages are that no protection to a generator is given when a 
short-circuit occurs on or near its 'bus-bar section, and that the 
generators coupled to the different 'bus-bar sections must be operated 
with a certain angular displacement in their voltages. From what : 
has been said it will be clear that reactances between ’bus-bar sections 
may be exceedingly useful for confining any disturbance on the system ` 
to that particular section on which the trouble occurs, and thus it is 
possible to operate a large number of generators or two or more 
stations in parallel with almost the same factor of Safety against a - 
complete shut down as though they were operated separately. It — 
is seldom, however, that ‘bus-bar reactances are used except in 
conjunction with reactances in generators or feeders. 

Since the principal object of the generator reactances is to protect 
the generator windings, these will naturally be chosen with reference | 
to the characteristics of the generator, and evidently one will be 
placed in each generator lead. The more completely the "bus bars 
are divided up by reactances the smaller will be the portion of the | 
system affected, and from this point of view reactance is desirable 
between each generator and the next; but as this may involve some 
slight complications in the normal operation of the plant, it may be 
considered desirable to operate with several generators connected 
to the same ’brs-har sceticn. The size of the reactances will be 
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determined by the amount of energy that must be transferred from 
one section to another, and by considerations of successful parallel 
running. The advantage of this combination over the use of 
reactances in generators alone is very great, as it confines the troublo 
to the particular 'bus-bar section affected; it reduces the load on the 
feeder circuit-breaker, and reduces the damage at the fault. Per- 
fectly satisfactory operation should be obtained with this arrange- 
ment. 

Feeder reactanccs will be placed in all feeders, or alternatively in 
all feeder groups. Their size wili be determined by the capacity 
of the feeder or group, with reference to the capacity of the'bus-bar 
section and with reference to the breaking capacity of the circuit- 
breaker. The number and size of the ’bus-bar reactances will be 
determined as previously specified. This arrangement probably 
gives the greatest possible freedom from serious operating troubles, 
for th» feeder reactanc:s protect from all troubles outside 
the station, while the 'bus-bar reactances confine any internal 
trouble to the 'bus-bar section on which it occurs. The objections 
are that it affords no protection to the generators in case of a short- 
circuit on the ‘bus bars, that it requires a large number of reactance 
coils unless a group feeding is adopted, and that it affects the regula- 
tion of the feeders, though this will ordinarily be of minor importance. 
If the generators can safely withstand a short-circuit, or if the chance 
of a short-circuit on the bus bars is considered negligible, some form 


of this arrangement probably offers the most complete solution of the 


problem. ; 
It has been attempted in the foregoing discussion to indicate the 


advantages and disadvantages resulting from the usc of reactance 
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coils placed in different positions in a power station ; but when it is 
attempted to apply this knowledge to a concrete case there are s9 
many factors to be considered that the determination of the best 
possible combination becomes a difficult problem. For example, if 
the bus bars are divided into sections by reactance coils, and the 
different sections feed into the same ‘bus bars at one or more sub- 
stations, the impedance of the cables connecting the different sections 
may be far less than that of the reactance coils, so that much of the 
advantage gained by using the reactance coils is lost. Also there is 
the ‘possibility that when one section is more heavily loaded than 
another the cables on one section will be overloaded, due to the 
angular displacement in voltage between the sections. Thus, it is 
desirable when using bus-bar reactances to feed one sub-station from 
one section of the ‘bus bars rather than from several sections, or, 
failing this, to use fairly large feeder reactances. When the feeders 
are very long this may not be of importance. When suitable feeder 
arrangements can be made, there seems no doubt as to the great 
desirability of using 'bus-bar reactances in large stations as an 
insurance against a complete shut down. In the case of feeder 
reactances, the greatest flexibility is obtained by placing reactances 
in each feeder; this is quite feasible where the feeders are of large 
size and comparatively few in number, but where there are many 
feeders of small size the number of reactance coils becomes excessive 
and group feeding must be adopted. 

Reactances in generator leads present the simplest problem once 
it has been decided to instal them. The only difficulty is to deter- 
mine whether they are necessary in addition to the ‘bus-bar reac- 
tances. The following points should be considered: If the genc- 
rators will stand a short-circuit, reactances serve very little purpose 
except to protect the system in case of a generator breakdown and to 
reduce to a small extent the current that flows into a short-circuit. 
"Bus bars may be so thoroughly insulated as to reduce the possibility 
of a short-circuit to almost a negligible amount. It is now becoming 
fairly common practice to use single-core cable between the gence- 
ators and 'bus bars. These cables can be so arranged that an 
“earth " is almost certain to occur before a short-circuit, and a 
suitable discriminating device will cut off the generator and open its 
field circuit the instant that an "^ earth " occurs. Thus, the chances 
of a short-circuit on the generator terminals may be greatly reduced. 
But there is still the possibility of a mis. phase where more than one 
generator is connected to the same 'bus-bar section; and if the 
generator will not withstand such an accident, it will be advisable to 
use reactances in its leads. 

In order to show a typical lay-out for a large station, the following 
conditions have been assumed: Total generator capacity, 
100,000 kw., seven generators (four of 10,000 kw. and three of 
20,000 kw.); feeders of 2,000 kw. and 5,000 kw., the 2,000 kw. 
feeders being arranged in groups of 10,000 kw. each. A diagram 
of connections is shown in Fig. 3. In this case the 'bus bars are 
divided into five sections of 20,000 kw. each. Each section of the 
"bus bar is fed either by one large generator or by two small ones. 
Between each 'bus-bar section is connected a reactance coil, which, 
with the full-load current of one “bus-bar section, will give a voltage 
across it equal to 50 per cent. of the normal. Each reactance coil is 
arranged so that it may be short-circuited by means of an oil circuit- 
breaker, and an oil circuit-breaker is also placed between sections of 
the ‘bus bars. A ring ‘bus-bar system is adopted, which increases 
considerably the flexibility of the arrangement. Each group of 
feeders will have in series with it a reactance coil, which should be of 
such a size that, with the group fully loaded, there will be a voltage 
across it of approximately 5 per cent. Each 5,000 kw. feeder should 
have in series with it a reactance coil, which will have a full-load 
voltage across it of approximately 2} per cent. In series with each 
generator there should be a reactance of approximately 5 per cent. 
It is preferable to have each sub-station fed from one section of the 
' bus bars in order that circulating currents may not flow through the 
cables from one ‘bus-bar section toanother. The ring main ‘bus bars 
and double set of feeder switches permit any sub-station to be 
switched over to another section in case of necessity. Discriminat- 
ing devices should be provided so that in the event of an “earth ” 
on any feeder it will be cut out. Also cach generator should be 
arranged in a similar manner, 80 that it will be cut out in the case 
of an “earth ` or other fault developing on it. 


Electric Heater for Motor Radiators.—An interesting 
application of electric heaters to prevent the circulating water 
in petrol engines from freezing and to facilitate starting up in 
winter was given recently in the * Electrical World." The 
heater is placed just where the water enters tlie bottom of the 
radiator and is connected to a wall plug or lamp socket. The 
power consumed 1s 300 watts. 
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THE USE OF HIGH FREQUENCY IN TELEGRAPHY, 


TELEPHONY AND POWER TRANSMISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In his letter on the above subject Mr. F. M. Denton . 


very properly draws attention to the well-known fact that 
electrical resonance may, and occasionally does, occur in heavy 
current engineering. The first illustration which he takes is, 
however. not a happy one. The machine is a direct-current 
one, and in no direct-current svstem is there any impressed 
periodic voltage to which the circuit can resonate unless it be 
the slight ripple caused by the commutator. Secondly, the 
field magnets of a shunt machine are of comparatively high 


resistance and carry only a very small fraction of the current ; 
and, thirdly, they are shunted by a branch circuit of very 


much lower inductance and resistance, namely, the armature. 
In fact, as I said in my Handbook, the effects of resonance are 
“not in any appreciable degree noticeable " in cases of this 


class. 


It was for these reasons that I chose, as an example of what 


might occur, a main circuit of very low resistance, t.e., of small 
damping, and hence naturally also of comparatively low 
inductance. The series windings of a compound traction 
motor are few, both in total number and per centimetre ; their 
total inductance is of the order I have indicated. 


If my illustration had not clearly stated the nature of the 


inductance to be used for the experiment it might have been 
open to the objection that the inductance of the armature, 
which, by the way, is also small, should have been added to that 
of the series windings ; but as I was suggesting an experiment 
for the demonstration of resonance at a low frequency, and not 
examining a case which had happened in practice, it naturally 
did not occur to me to do so. 


In alternating circuits, particularly in large distribution net- 


works, resonance does occur in practice, but I believe I am 
right in saying that it is almost always to one of the higher 
harmonics and only rarely to the fundamental frequency. Here. 
again, the inductance of the armature is comparatively small, 
and, of course, the field magnets are not in the circuit at all. 


It is also obvious that the chances against the exact coincidence 


of the natural frequency of the circuit with that of the 


alternator are great, and unless the approximation is a fairly 
close one the rise of voltage will be small. 

It must be remembered that the phenomena in regard to 
which my remarks were made were such resonance phenomena 
as are observed in wireless telegraphy, or in a Tesla circuit, 
where the resonance voltage is commonly over a hundred times 
as great as the impressed voltage. No phenomena in the least 
resembling these in magnitude have, as far as I am aware, 
been observed in heavy engineering as yet. 

In conclusion I may say that I have no objection whatever 
to the expression of inductance in millihenries, or any other 
convenient practical unit, but I fail to see whv my use of the 
proper C.G.S. unit should be termed loose. —1 am, &c., 

London, March 25. J. ERSKINE-MURRAY. 


— 


TO THE EDITOR OF THE ELECTRICIAN. -" 

SIR : I have no intention of dealing with the various points 
raised by Mr. Maior in his letter in your issue of the 13th inst. 
It is true that he wrote a reply to Wagner's criticism, but 
without in any way weakening that criticism. His references 
to Perry's " Calculus " and Russell's " Alternating Currents 
are quite irrelevant. I see no absurdity in the action of a 
condenser in neutralising wattless current, nor in the action 
of an ideal resonance transformer with no resistance m 18 
secondary circuit; but I do see an absurdity in Mr. Maior 8 
misapplication of these phenomena to the problem of power 
transmission. 

With regard to Mr. Maior’s complaint that my letter was 3 
“ facetious display of dialectic,” I think that the article calle 
for this rather than for scientific argument.—I am, &c., 

South Kensington, March 18. G. W. 0. Howe. 
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HORN LIGHTNING ARRESTERS. 

TO THE EDITOR OF THE ELECTRICIAN. 
. Sir: I have read with great interest the ariicle on “ Horn 
Lightning Arresters," by Dr. Garrard, which appeared in your 
-issue of March 20th, and there is no doubt that the information 
it contains relative to the setting of the horn gap in relation 
to the discharge potential is exceedingly timely and valuable ; 
but I must join issue with Dr. Garrard on the question of the 
value of the resistance which is to be placed in series with such 

a horn gap. 

Dr. Garrard hits the point by saying that * one is on the 
horns of a dilemma " regarding this value ; but lie is consider- 
ing the question only from the point of view of what effect a 
short-circuit through this series resistance may have on the 
operation of the station. Employing the horn gap as a light- 
ning arrester, and not in connection with a section switch, I 
think the main criterion which determines the series resiscance 
should be the effect which the breaking of the arc discharge 
would produce in the way of new surges. It seems to me that 
from this point of view the dilemma which the horn gap 
introduces becomes even accentuated. If we take the series 
resistance low, and consequently make the horn arrester 
efficient for carrying off certain surges (I say certain advisedly), 
then we are likely to create new surges of an oscillatory nature 
on the breaking of the arc. l 

If, on the other hand, we exclude the possibility of such 

oscillations by placing a high resistance in series with the horn 
gap, then it cannot relieve certain surges at a sufficiently rapid 
rate. 
_ There is, however, an optimum value for this resistance which 
is based upon the value of the line constants—viz., that this 
resistance (including the resistance of the arc itself) should be 
greater than 2V/L/C in order to fulfil the condition for a periodic 
discharge, and it has been found in practice (calculated from 
this equation) that the series resistance on horn gaps varies 
between 1,000 and 2,500 ohms, according to the constants of 
the line. It is this necessarily high value, together with the 
time lag of the horn arrester, and its suitability for only those 
surges the pressure of which lies above the line voltage, which 
disqualifies this otherwise interesting and automatic device for 
the purpose of line protection.—I am, &c., 

London, N.W., March 25. A. W. ISENTHAL. 

EFFICIENT WIRING. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sik: For the sake of the electrical industry and all con- 
cerned, it is high time that it became someone's business to 
regulate certain matters connected with wiring work so that a 
standard can be set and maintained that will vive general 
satisfaction and pay for doing. At the present time the firms 
who know how, and are willing, to do a good job are handi- 
capped by the others who cannot appreciate the advantage of 
a coupled double-pole switch, but will use two siugle-pole 
switches of odd designs, and scamp the work in every way so 
as to enable them to get home every time on price. One of the 
most lamentable consequences of this haphazard method i; 
that all the splendid complete wiring systems that have been 
devised on very efficient lines by our best manufacturers 
(systems which alone would raise the standard of work), good as 
they are, are practically ignored, except in country house in- 
stallations, where they have proved a great success. It should 
be obvious to all—manufacturers, supply authorities, electrical 
contractors and would-be-consumers, that concerted effort 
must be made, and at once, to put this matter right. It is a 
great weakness to allow the others to continue to be pace- 
makers, by a continuance of their dog-in-the-manger policy, 
as, having lost most of the gas fitting. they prefer to restrict che 
use of electricity rather than that the work should be done by 
others, whereas if the situation were treated properly there 
would be more than enough work for all, as there is no reason 
why the electricity supply authorities should make the mistake 
that the gas companies have done, and some already regret, of 
annihilating the contractors both large and small. as every 
contractor is equal to, and should be treated as, an additional 


heen rE 


agent for the undertaking. He should therefore be encouraged 
and “ fed " by continuous work organised and financed by the 
supply authority, which would be better employed in looking 
after the larger matters of supply and preparing the field ahead 
than quibbling about the small business of installation work. 
Then, and then only, shall we realise what we all desire, a 


higher uniform standard of work which would be creditable ° 


to all. 

Considering that an electricity supply undertaking may 
represent anything from £250,000 to £1,000,000, it does seem 
unbusinesslike that a further sum of, say, £25,000 cannot be 
set aside for creating an output for the machinery installed, 
and also for the better use of the equipment. This amount 
would provide for 5,000 6 to 10-hght installations, which would 
produce a revenue of £15,000 per annum for lighting only, with 
an additional rental charge to cover interest on capital onlv. 
All the work would be allotted to contractors and paid for on 
completion. They would also share an additional sale of 
30,000 lamps per annum, which would repay them handsomely 
for the lost business in more unhealthy make-shifts for illu- 
mination. Now, Sir, this should be worth your while ; if you 
are half as patriotic as your leader on '' Imperial Optimism ”’ 
would have us believe, apply a little of it at home and expand 
the electrical empire here by getting together, for a round table 
talk, all who are really anxious for business progress, and this 
should include both sides, those for as well as those against the 
Bill, which has to come, and soon. The solution, if ever found, 
will be on the above lines, and much time and business will be 
saved by acting at once. It should only be necessary for the 
contending parties to meet together and discuss, settle and 
adjust details, when a united front could be presented and the 
1. M. E. A. Bill be made an assured success forthwith. Let us, at 
anv rate, understand where we are, and realise where we are 
driftmg to, and prove that we are capable of dealing with the 
situation at hand.—I am, &c., PROGRESS. 


OPERATION OF TRANSMISSION I 2 


BY LEE HAGOOD, 


In the transmission of power over a long high-voltage line, say, for 
voltages of 60,000 volts and higher, the exciting or wattless curreats 
which must be provided are not only those for th» induction motors, 
transformers, &c., but whatever is required by the transmission line 
having both inductance and capacity, both of which require exciting 
current. The leading current required by the capacity is of very 
much greater magnitude than the lagging current required by the 
inductance, hence the exciting current to charge a transmission linc 
is always leading, that is, with reference to the generators. To 
charge a line by means of a synchronous motor requires lagging 
current, On some of the 110,000-volt lines, as much as 10,000 k.v.a, 
is required to charge a single line under normal voltage conditions, 
Even considerably more than this is necessary for 140,000- volt lines. 
It may appearthat a happy solution of the voltage and power factor 
problem arises if the exciting currents caused by an iuduction mo or 
load just offset the charging current of the transmission line. The 
difficulty arises in such a case that the number of induction motors 
in Operation is under the control of customers, and is, therefore, a 
variable quantity, whereas the charging current is fixe by the volt- 
age and constants of the line; furthermore, other loads such as 
rulway, lighting, &e., have their variations: hence, to maintain 
suitable voltage at the receiving end of a transmission line requires 
in general that the generating voltage be varied through large limits. 
In many stations the characteristic load is such that for different 
periods of a day the necessary generator voltage can be foretold; if 
the lines are short the operators can often successfully adjust the 
field currents to meet the demands at the receiver end, or the tiell 
current may be controlled automatically. But this method of con- 
trol may be totally inadequate for long high-voltage lines. In the 
design of a transmission system the voltage regulation must be 
within such limits on all parts of the system that satisfactory service 
is secured and, at the same time, all the transformers obtain propere 
exciting voltages and the lightning arresters be exposed to only safe 
dynamic voltages. To prevent lightning anesters from being en- 
dangered by over-voltage they should not be exposed to a voltage 
regulation exceeding 15 or 20 per cent. Lightning arresters are 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers, 
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designed to protect against transient voltages, and their character- 
istics are such that they offer protection only around the normal 
voltage rating. Should a lightning arrester becalled upon to relieve 
a transient voltagc, when the dynamic or steady voltage of the system 
was 15 or 20 per cent. above that at which the lightning arrester was 
charged, it would be exposed to serious damage on account of thc 
large flow of current occurring. Hence, it is not considered safe 
practice to expose a lightning arrester equipment to a voltage regu- 
lation exceeding 15 or 20 percent. -> 

The operation of a system at small voltage drops in transmission 
would offer the advantage that all transformers could be standard- 
ised for one voltage and the troublesome question of transformer taps 
could-be avoided. ‘The wattless corrective kilovolt-ampere to con- 
trol the power factor of a transmission line, and hence its voltage, 
need not all be under automatic control, but just so much as is neces- 
sary to control any tendency towards voltage changes. In a case 
cited all power was taken off the end of the line, and the wattless 
corrective kilovolt-ampere was applied at that point. Asa matter of 
fact, the load could be applied at several points along the line, and 
synchronous machines used at these points to control the voltage. 
Some of the synchronous machines could be in the secondary dis- 
tribution at very remote points from the main transmission line; in 
fact, the further away the better, since the power factor correction 
would improve the condition in the circuit in question as well as in 
the main transmission linc. It is thus possible to operate an entire 
system with voltage drops of little consequence ; in fact, the voltage 
of any system can be controlled: entirely by means of synchronous 
condensers with voltage regulators located at the principal centres 
of distribution without using voltage regulators on the generators. 

The author gives his conclusions as follows: (1) The necessity of 
reactance in the circuits of modern systems is well recognised. Its 
importance has arisen with the growth of large systems, and is essen- 
tial to prevent destruction by short circuits; to reduce within reason- 
able limits the size of oil switches, by diminishing the rupturing 
capacity which they must meet, &c. Transmission lines themselves, 
due to.the spacing of conductors, furnish considerable reactance, but 
in addition to this, it is customary among operating companies to 
specify that the generators and transformers be built with consider- 
able inherent reactance. To meet the requirements of some systems 
even external reactances are supplied. Now, on the other hand, the 
development of industrial loads requires the extensive application 
of induction motors, whose exciting currents cause low power factor. 
Should these exciting currents be supplied over circuits involving 
considerable reactance, excessive voltage drops occur. Fortunately, 
synchronous machines can be located at the distribution centres to 
supply locally the necessary exciting currents, and by this means 
maintain uniform voltage regulation. It is not always practicable 
to locate economically synchronous generators or synchronous motors 
at the desired points. Hence, the synchronous condenser has been 
developed. This machine has come to fill an important place in the 
operation of transmission systems. (2) The combination of syn- 
chronous condenser and series booster offers an ideal method of 
voltage and power factor control. Not only can a flexible voltage 
be maintained at both ends of a transmission line, but an independent 
means of power factor control is secured for the transmission line 
itself, by which a definite voltage control is established for some inter- 
mediate point in the transmission line. This certainly offers a very 
considerable advantage, in that it is frequently necessary to have a 
long transmission line with one or two intermediate stations, 
(3) A desirable feature of synchronous condensers on a high-voltage 
transmission system is that they offer protection against those voltage 
surges that arise due to a sudden loss of load, which might throw the 
generating stations on the unloaded transmission line with their 
generators on heavy field excitation. Under such a circumstance, 
due to the effect on the generators and transmission lines of the leading 
current set up by the charging current, a destructive voltage would 
occur. Over-voltage devices may be applicd to the generators to 
give protection; however, with synchronous condensers on the 
receiving ends of the transmission lines, and each one equipped with 
an over-voltage device, an ideal solution of the problem is effected, 
since some of the synchronous condensers could be on the line at all 
times with their excitation under control through the desired range. 


THE PASSENGER TRANSPORTATION PROBLEM IN 
MANCHESTER. 


A report that has just been issued by the general manager of the 
Manchester Corporation tramways, Mr. J. M. McElroy, which deals 
with most of the problems which are at present exercising the minds of 
tramway engineers, particularly in so far as these are applicable to 
Manchester. ‘The report is the outcome of a desire of the Tramways 


Committee to investigate the problem of street congestion in the 
centre of the city. One of the results of this desire was a recom. 
mendation that Mr. McElroy should visit certain cities in the United 
Kingdom and abroad in order that he might study the passenger 
transportation facilities there. This report is the result of these 
visits. 

At the commencement of his report Mr. McElroy points out that every 
extension of means of transit in the outer zone of a city adds to the 
difficulties of handling the traffic in the central zone. These difficulties 
become more acute with the narrowness and bad lay-out of the streets 
in the older parts of acity, with the absence of suitable arterial roads, 
and with the increase in the amount of ordinary traffic. It must, there. 
fore, happen that the time comes when any means provided on the stre:t 
surface for meeting public needs for transport becom^s inadequate, and 
collaterally with this there is a demand for “ rapid transit "—that is, 
transit at à more rapid rate than is possible on the surface. Facilities 
must also be provided apart from any use of the suburban lines of the 
main railways, as these will always be severely handicapped compared 
with the city transit lines, except for fairly long-distance traffic. — 

In the course of his investigation Mr. McElroy visited the following 
cities : In the United States, New York, Philadelphia, Boston, Chicago, 
Pittsburg, Newark ; in Canada. Montreal and Toronto; and in Europe, 
London, Paris, Berlin, Vienna, Hamburg end Glasgow. The report con- 
tains a number of interesting details regarding the traffic facilities in these 
cities, and the way in which the various problems are dealt with. In 
comparing the conditions which exist in London and New York, Mr. 
McElroy points out that, though the total number of passengers carried 
in the two cities is about the, same, in New York practically half the 
passengers are carried on the rapid transit lines, whereas in London only 
about a quarter are so carried. Tho question of the motor omnibus 
in its relation to London traffic is considered at some length, and some part 
of its success is attributed to the fact that passengers find it more con- 
venient to travel on the surface than underground. This is due to the fact 
thit London's rapid transit service has not been laid out in accordance 
with a comprehensive plan, so as to meet the requirements of London as a 
whole. The lack of a permanent authority for exercising control over 
the development of the systems is deplored. Attention is also drawn to 
the way in which the full development of the tramway system has been 
retarded owing to local causes and influences, and th» way in which these 
have provided an opportunity for the motor 'bus, which is a competitor 
capable of supplying through facilities under th? most favourable local 
conditions. The special advantages of the motor ‘bus for dealing with 
the traffic in London is pointed out, as is also the popularity it enjoys in 
spite of the higher fares charged. | 

Some of the more important lessons drawn from Mr. McElroy's wide 
investigations may be summarised zs follows, viz.: (1) That in ell 
cities and towns there is an immense potentiality in the riding habits of 
the people. (2) Thatin planning city transit facilities a wide outlook is all 
important; any schemes carried out on narrow or confined lines ultimately 
result in serious losses to the community from every point of view. (3) lt is 
essential that every city should have a permanent authority directing the 
initiation and carrying outiof all schemes for new transit facilities, in order 
that there may be continuity of policy, and that future needs of the city 
end the surrounding districts over a wide area are properly looked 
after. It is also desirable that all th» means of passenger transportation 
—both surface and rap'd transport—shou!d be centralised under one 
management. If the management is not that of the city itself, then it 
should be subject to control and regulation by a permanent authority 
appointed by the city. (4) That, in planning underground lines for rapid 
transit, the aim should be to supplement the surface-transit facilities; 
that the rapid-transit lines should be laid so as to follow as closely as 
possible the direction of the flow of the greatest volumes of traffic; and 
the surface lines should be adapted so as to act as feeders to the rapid- 
transit lines at all convenient points. (5) That, on account of the great 
initial cost, the construction of underground rapid-transit lines cannot 
be justified unless there is a very large volume of traffic to be dealt with : 
that, speaking generally, underground subways for tramears are an 
unjustifiable expense, owing to the com paratively small number of 
passengers it is possible to pass through them by single or double-unit 
cars. Underground lines, if they are to be placed upon a paying basis, 
must be worked by high-speed trains opzrated at a very close headway. 
This demands a great density of traffic, (6) That motor "buses have 
proved themselves to be an excecdingly valuable means of surface 
transit—especially under conditions such as exist in London and Pars: 
but the question of their general adaptability for conditions which extst 
in other cities, and the part they will play in the future, either in su pplant- 
ing or supplementing the existing tramway facilities, calls for a carefu 
analysis of their advantages and disadvantages from the local point of 
view. 

Referring more partieularly to the Manchester problem Mr. McElroy 
points out that the future passenger transportation requirements of the 
city will be best met by the rapid transit being laid out so that it can be 
dovetailed into the tramway system, and the two worked as a combine 
system. Further, he finds that there is a very distinct prospect for the 
inotor "bus in Manchester, both in serving outlying and thickly populated 
districts, and in supplementing the tramway system. The trackless 
trolley car also has possibilities for serving outlying districts, though tt 
lacks the flexibility of the motor ’bus. : 

Finally, Mr. McElroy proposes the construction of certain new arterial 
routes in Manchester, the provision of tive tramway terminals near the 
centre of the city, the opening up of negotiations with Salford with regard, 
to through running trams, and the introduction of transfer tickets. 
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SALFORD'S OPPORTUNITY. 


borough " merely serves to throw into bold relief the fact. 
that a better solution to the problem with which it is con- 
fronted is to be found than that of the appointment of some 
remarkably good engineer and astute commercial manager 
who shall be entrusted with the colossal task of placing the 
undertaking upon a sound commercial basis. Salford has 
in some respects encountered misfortune in the operation 
of its electricity department —misfortune attaching to the 
engineering rather than the commercial side of the under- 
taking. The purchase of a supply in bulk from the Lan- 
cashire Electric Power Co. postulates difficulties in meeting 
the demand within the area from the plant already laid 
down by the Corporation in its own station. But Salford's 
misfortune is also Salford's gain. As matters stand at 
present it would seem useless to deny that the better plan 
would be for the Corporation to shape its course towards a 
bulk supply scheme. With its neighbour Manchester, on 


We dealt in a recent issue with the case of Hove elec- | the one hand, planning a concentration of power plant 
, within a single huge station, and, on the other, the present 


tricity supply and the prospect of the distribution of energy 
obtained from an adjoining bulk source. On every hand 
we are confronted with evidence which is suggestive of but 
onc future for electricity generation in this country. Itis 
the establishment of large power houses at certain “ stra- 
icgic " points upon the industrial map of the country, and 
the inauguration of a public electric service, from which 
present-day scattered and uneconomical plants will have 
to be removed. Mr. FERRANTI gave new impetus to the 
practical side of bulk supply in his now famous presidential 
address to the Institution of Electrical Engineers. Since 
then the size of individual units has been increased, and 
many existing stations have carried out extensions in which 
one machine alone has delivered as much energy as the 
aggregate of all the plant in the original station. Great 
industrial centres like Birmingham, Manchester and 
Glasgow have planned mammoth generating stations, and 
the problem of London's power supply is being considered 
as having only one solution in two or three huge plants. And 
only recently the principle of concentrated power sources 
has been given a powerful backing by such advocates as 
Mr. J. A. F. AsPiNALL and Mr. Hvco Hirst, men who typify 
the progressive spirit in engineering and commerce within 
the industry. What, then, shall be said of an undertaking 


which figured among the pioneer electricity schemes in this 
‘country, and which, until quite lately, had maintained a 


good position in the sphere cf public electricity supply ? 
After all we are but little concerned with the details sur- 
rounding the Salford Corporation electricity department. 
The situition which has arisen in the “ 
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progressive policy of the Lancashire Electric Power Co. in 
giving a successful county supply, the opportunity to strike 
a satisfactory bargain should be too tempting to resist. 
We know that local political feeling runs high when matters 
which introduce amalgamation or even the suggestion of it 
are discussed. But the bitter prejudice which existed for 
years against the through running of the trams was finally 
broken down and by a generation which succeeded that 
which fostered and kept alive the controversy. 

The Corporation has already established a precedent in 
taking power from an outside source, so that the way is 
prepared for an extension of what scems to us to be a policy 
making for efficiency and reliability. The appointment of 
a high salaried engineer need not deter the Corporation from 
proceeding with such a scheme. The man selected from 
amongst the many actice and progressive heads of elec- 
tricity undertakings in various parts of the country can 
still give the Corporation the full value for the higher fee 
which they now think fit to offer their chief engineer. 
Freed from the worries and troubles which are always 
associated with the extension of the engineering side of the 
undertaking, the head of the Salford electricity department 
would be able to devote his undivided attention to the 
building up of the power, heating, cooking and lighting 
loads. In the space at our disposal we can do no more than 
make the above suggestion as the possible solution of the 
problem of its electricity supply with which the Salford 
Corporation is undoubtedly confronted at the present 


royal and ancient ' moment. 
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PARLIAMENTARY INTELLIGENCE. 


— NEP 
NEWPORT CORPORATION BILL. 


The Select Committee of the House of Lords, presided over by the 


Marquis of Bath, concluded the consideration of this Bill on Tuesday. 


Dealing with the electricity proposals in the Bill, Mr. FITZGERALD, 
K.C., said it was proposed to supply the whole of the county borough of 
Newport. The only opposition came from the South Wales Electrical 

The former's financial 
career had been disastrous, and there was not the slightest chance of their 
The real object of the opposition 
of the Gas Company, which was not disclosed in their petition, was to 
insert a clause which would hamper the electricity undertaking of the 
Corporation and prevent any effective competition in the Borcugh «f 


Power Distribution Co. and the Newport Gas Co. 


ever supplying electricity to the area. 


Newport between themselves and the electrical undertaking. 


Mr. A. NicHoLs MoonmE, borough electrical engineer, denied that 
Newport desired to enter into competition with the South Wales Electrical 
Power Distribution Co.. and it was also untrue thet the Bill would affect 
The extension would make a considerable reduction 
He estimated that the profit for the coming year would b^ 

There was a considerable demand for current; in fact, 
two.firms alone wanted a supply equal to three times their total output. 
Witness said that the area of supply of the South Wales Company was far 
removed from the areas the Corporation was now seeking to supply. In 
that new area there was no suitable field for the South Wales Com pany, 


the Gas Company. 
in works cost. 
at least £3,500. 


the only demand in that area being for residential and public lighting. 


Replying to Mr. Balfour Browne, K.C., Witness admitted that if a 


loss was made on supplvingelectricity in the new area it would fall on the 


borough of Newport. In the early years of the electricity undertaking 
Electricity was 
not dearer than gas; it was much cheaper. He thought it fair compe- 
tition with the Gas Company that when they made a loss on the electric 
supply the Gas Company should be called upon (as ratepayers) to pay 
for the loss. He denied the allegation that the Corporation were carrying 


there had been a loss. There were 1,915 consumers. 


out a policy to compel residents in new streets to take current. From 


inquiries he had made he had found that the Northumberland cleuse 


hampered the Corporation. He disagreed with the suggestion that the 
undertaking was not being conducted on business lines. 
that they could supply four new areas without any Act of Parliament, 
but by getting the consent of the Board of Trade. 

In reply to Mr. Lewis (for the Power Company), Witness said the 


Corporation would compete with the company in one area, and he did not 


see anything unfair in that. 

Mr. Jony Moxon, chairman of the Newport Electricity and Tramways 
Committee, said they did not want to extend the mains to the full extent 
of the new area shown on the plan, but they thought it unfair to give the 
Gas Company a monopoly in adjoining districts. They wanted to run 
their undertaking on commercial lines, and though in a few years the 
extension of the borough was inevitable, they were not secking those 
powers merely to use them as a means of bringing pressure to obtain 
extension boundaries. The electricity undertaking was tinancially sound 
and earning a legitimate profit. There had been a fair return upon all ex- 
penditure on mains extensions. 

Other evidence in support of the Bill having been given, 

Mr. T. H. Hazen, secretary of the Newport Gas Co., was called in 
opposition, and ex pressed the view that in the apportionment of revenue 
charges of the electricity undertaking the latter did not bear its proper 
quota; he took exception to the establishment charges, and he also 
thought the undertaking had not made proper allowance for de preciation. 

In. eross-csamination by Mr. Keen, Witness denied that the reason 
the company wanted the insertion of the Northumberland clause was 
simply to bring about an increase in the charge for the electricity in order 
that the company might benefit thereby. 

The Committee came to the conclusion that the Corporation had not 
made out a sufficient case to justify the granting of an extension of their 
powers of supply outside the borough. 

Following upon the Committee's decision with respect to the electricity 
part of the Bill came the proposal from the Gas Com pany for the insertion 
of the Northumberland clause in regard to the existing undertoking, 
Mr. Fitzgerald objected to the clause being inserted, as it would de prive 
the Corporation of a legitimate extension of their business. 

Mr. Cash, C.A.. Mr. Canning and Mr. A. J. Stevens gave evidence in 
support, and Mr. Balfour Browne argued in support of the clause. 

Mr. PitzcGeracp, K.C., replied for the Corporation. and protested that 
the effect of the insertion of the clause in the Bill would be to ham per 
them in the conduct of their electrical business. That was an attack by 
the company upon the Corporation with the deliberate intention of 
hampering them in connection with their electrical undertaking. because 
it came In competition with the company. He submitted that the case 
was not properly before the Committee, as they had struck out the elec. 
tricity part of the Bill, and therefore th re was really no ground on which 
the company could claim the insertion of that restrictive clause. JË the 
Committee were in any doubt, he sugecsted that they should consult 
the legal advisers of their House. There was no ground for the epithets 
that had been employed by Mr. Balfour Browne, such as “ pilfering from 
the rates,” and all such nonsense as that. It showed the animus of the 
Gas Company. and he, on behalf of the Corporation, resented in the most 
emphatic manner such imputations being cast upon them. The com- 
pany feared that the clectricity department would soon be making a 
profit ‘bat would enable the price to be further lowered, and so provide 
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He was aware 


more effective competition with gas. Swansea and Cardiff Corporations 
owned the electricity, and private companies the gas, and they had no 
such hampering as that clause would involve, and he asked the Com. 
mittee not to reverse the decision given in 1906 on the application of th: 
company, and not to put Newport in a position of inferiority as com. 
pared with Swansea and Cardiff. 

The Committee held a consultation in private, and the Chairman 
announced that they had decided not to insert the clause. 


New Telephone Exchanges. —In reply to questions by Mi. Goldman, 
the Postmaster-General (Mr. Hobhouse) stated in the House of Commons 


on Wednesday that the following telephone exchanges were being pro- 
vided : Museum (in North-crescent, Store-street, W.C.) for 10,000 lines 
(completed) ; Charterhouse (Ironmonger-row, E.C.) for 10,000 lines (site 
acquired and plans under consideration); New Holborn (High Holborn, 
W.C.) for 10,000 lines (site acquired and plans under consideration): 
Tower, (in Tower-street, E.C.) for 10,000 lines (site acquired and plans 
under consideration ). 

Automatic Telephone Exchanges.—In the House of Commons on 
Tuesday, Capt. Norton stated, in reply to a question, that in May and 
July, 1912, experimental exchanges equipped with automatic telephone 
plant of the Strowger type were opened at Epsom and at the G.P.O. 
(London). Those experiments had proved fairly successful, and in order 


that types of equipment manufactured by other companies might br 


tried, automatic exchanges, varying in size from 65 to 6,800 lines, were 
to be installed at Accrington, Chepstow, Darlington, Dudley, Grimsby, 
Leeds, Newport, Paisley, Portsmouth and Stockport. 


LEGAL INTELLIGENCE. 


American Wireless Patent Litigation. 


The action brought by the Marconi Wireless Telegraph Co. of America 
against the National Electric Signalling Co. (Fessenden's system) in the 
United States Circuit Court for infringement of Lodge's patent No. 
609,154 (corresponding to English patent No. 11,575 of 1897, which has 
been prolonged for seven years) and Marconi's patent No. 763,772 (cor- 
responding to English patent No. 7,777 of 1900, which was upheld in th: 
English Courts a few vears ago) ended on the 18th inst. in a judgment for 
plaintiffs, which declares both patents to be valid and to be infringed by 
defendants’ system. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Tom Murray Woodcock, clectrical enginecr, 64, Holly-street, - 


Sheffield, has been adjudicated bankrupt. 

An application for the discharge of Morris Zains, electrical engineer, 
&c.. lately trading at 98 and 105, Wardour-street, London, W., will 
be heard on April 7 at Bankruptcy-buildings, London, W.C. 


The Rotoplunge Pump Co. (Ltd.) is being wound up voluntarily 
and the liquidator (Mr. J. H. Morgan, Albert-chambers, High-street. 
Cardiff) has been authorised to carry out an agreement with the New 
Rotoplunge Co. (Ltd.). for the sale of a portion of the business and 
assets, and to enter into an agreement with a new company. the 
Vincent Pump & Transmitter Co. (Ltd.), for the sale to it of the whole 
of the remaining business and assets. A meeting of creditors will 
take place on April 3 at 26, High-street, Cardiff. 

At the statutory first meetings of the creditors and shareholders of 
the Stolz EKleetrophone Co. (1913) (Ltd.) on Tuesday. Mr. H. E. 
Burgess (Official Receiver) reported that the company was formed 
in April, 1913. with a nominal capital of £60,000. to take over the 
Stolz Electrophone Co. (London) (Ltd.). 

The directors in office at the date of the winding-up order were Sir 
John E. Thrift, Dr. F. Clarke, Mr. R. A. Buddicom, Mr. Sydney. Mr. 
Hyman, and Mr. J. Goldstein. The first directors included Lord Ros- 
mead, who ceased to act in Dec., 1913. and Mr. Joseph Holt (managing 
director), who resigned in Jan., 1914. The old company had been in 
existence since 1909, and was promoted by Mr. Holt. It carried on 
business in the sale of an electrophone, a machine for im proving the 
hearing of deaf people. The old company had been trading for some 
time at a loss; but the purchase consideration was £50,000. payable half 
in cash and half in shares. ‘The property actually acquired consisted of 
£27 worth of tools, £83 fixtures, £409 office furniture and stock in hand 
£618, leaving £49,000 for goodwill and patents. A circular brought in 
applications for 1,650 shares, and a prospectus which spoke of a 20 per 
cent. dividend in the first year rcsulted in applications for more thin 
3.000 shares, A further 1.000 shtes were issued to the shareholders of 
the old company, making a total cash issue of about £5,800. £25.000 
shares were issued to the vendor com pany, and that left £30.000 shares 
to be taken up. Mr. Holt arrangcd that through nominees, He induced 
Messrs. Duncan, Hardy & Co., who had done printing for the company. 
to apply for £3.000 shares, Mr. S. L. El phinstone-Oliff to apply for £5,000, 
and Mr. W. Rowley (a director of Messrs, Duncan, Hardy & Co.) to apply 
for 21,113 shares. Mr. Holt drew a cheque on his private account for 
£17,000, and the com pany drew one for £17,000, which was handed to the 


£s? 
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liquidator of the old company as part of the purchase money ; but, in- 
stead of cashing that cheque and dividing the money among the old 
shareholders, the liquidator handed it back to Mr. Holt, who said he was a 
large shareholder himself, and would look after the personsentitled to it. 
The remaining £13,000 required to make up the £30,000 was also pro- 
vided by cheque by Mr. Holt. It was paid in to the company, and the 
directors decided to lend £13,000 to Mr. Rowley, who hed subscribed for 
the 21,113 shares. They accordingly drew a cheque for £13,000, which 
was handed to Mr. Rowley, who gave them as security the debentures 
in Duncan, Hardy & Co. and the shares in the company. The company 
did not benefit at all by the subscriptions for those 30.000 shares. but Mr. 
Holt was able to arrange for a special settlement on the Stock Exchange. 
There had been a great deal of traffic in the shares by Mr. Holt and his 
nominees, and in many cases the persons who subscribed for shares did 
not get the certificates. A great many sheres had been sold twice over. 
The company's total sales up to the beginning of this year showed a gross 
profit of £3,280, but a heavy net loss. Money was borrowed on deben- 
tures, and the holders had obtained a receiver, who was endeavouring to 
keep the business together. The creditors’ claims were returned at 
nearly £10,000, and in certain events might amount to £30,000, whilst 
the assets (apart from goodwill) were valued at £1,300. Although some 
dividend might be paid to the unsecured creditors, there was no prospect 
for the shareholders. 

Sir Joun Tunirr (the chairman of the board) said he had not the 
slightest notion where Mr. Holt was at present. He did not sign the 
certificates for the bogus applications for the 30,000 shares, and, in fact, 
he knew nothing about them until Mr. Holt had absconded. 

Dr. CLARKE said he had signed certificates without the transfers at the 
request of Mr. Holt. He knew nothing about the business side of com- 
pany's business, but joined the board as a medical man. 

Mr. GOLDSTEIN explained that he only became a director on the day 
that the fraud was discovered, and the discovery was due to his cfforts. 

A SHAREHOLDER said proceedings had been instituted against the 
directors. 

A resolution was passed for the Official Receiver to act as liquidator, 
with the assistance of a committee of inspection, consisting of three 
creditors and one shareholder. 


Deed of Assignment.—A deed of assignment was executed on 
July 12, 1913, by Albt. Edwd. Hart, electrical engineer, 456, New 
Cross-road, London, S.E. Claims are to be sent by April 4 to Mr. 
Geo. E. Corfield, 119 and 125, Finsbury-pavement, London, E.C. 
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EXTENSIONS. 


Brierfleld. —The Council are applying for sanction to borrow £500 
for electricity works. 

After March 31 meter rent is to be reduced from 2s. to 1s. 6d. per 
quarter. 

Hornsey.—The Council have applied for sanction to borrow 
£13,744 to cover the cost of erecting the first section of the sub- 
station at Fortis Green and for additional plant, &c. 

Kettering.— The L.G. Board have sanctioned a loan of £12,000 
for extensions of the electricity supply undertaking. 


London County Council.—On Tuesday sanction was given to 
Woolwich Council to borrow £1.84] and £7,280 for electricity purposes, 


Mansfleld.—The Council have received sanction to borrow £2,000 
for mains, £1,000 for services, £1,650 for boiler, superheater, &c., 
and £350 for mechanical stoker. 


Marylebone (London).—The estimates of capital expenditure for 
plant required before next winter were approved by the Council last 
week, 

The estimates included the supply and erection of a Westinghouse 
rotary converter at Manchester-square, at a total cost of £3,202, and the 
duplication of the canal condensing equipment (pump. motor, pipework, 
fixing, &c.), at £2,322. Application has been made to the London 
County Council for sanction to a loan of £5.524 for the above purposes. 

Tonbridge.—On the 18th inst. the new Diesel engine set at the 
electricity works was inaugurated. The cost of the new set is £2,100. 


GENERAL. 


Assisted Wiring.—At the last meeting of Erith Council it was 
resolved, on the recommendation of the electrical engineer, to under- 
take wiring work generally, and to supply such electrical fittings and 
appliances as the Electricity Committee may be requested to do by 
persons desirous of dealing direct with the Council. 

It was stated by the chairman of the Committee that they had had a 
number of complaints of faulty work done by contractors, of work not 
done at all or done after a protracted period. He read a long list of com- 
plainte, which he called typical complaints. The Committee did not 
wish to enter into competition with their local tradesmen, but there were 
many complaints which they could not ignore. 


Ballyconnell.—At a recent meeting of the Electric Lighting Com- 
mittee it was decided to approve a scheme of electricity supply pre- 
pared by Mr. L. J. Lawless, of Dublin. The estimated cost is put at 
£1,091. 5s., and the contract for the erection of the power house has 
been let, Mr. Lawless being given authority to arrange for the 
erection of the plant, &c. | 


Barwell.—A Board of Trade inquiry was held in London. on - 


Tuesday by the Hon. T. H. W. Pelham, C.B., into the application of 
the Midland Electric Light & Power Co. for a provisional electric 
light order for the parishes of Barwell and Earl Shilton. 

Mr. Hopa&iNsow (for the applicants) said the Midland Company were 
the pioncers of electric light in the Midlands; the company was incor- 
porated in 1881, and in 1888 commenced to supply electricity in Leam- 
ington. "Their issued capital was £43,000, and their nominal capital 
£52,000. In the present session they intended applying for the Hinckley 
and District Electric Light Order, which included the parishes of Barwell 
and Earl Shilton, and the opposition was exclusively confined to those 
two places. The company had statutory powers under two Acta of 
Parliament, and it was intended, if this order was obtained, that it should 
be transferred to the Leicestershire and Warwickshire Electric Power Co., 
operating in the Hinckley district. The object of applying for the order 


was to enable the company to supply electric light to small consumers . 


without having to supply power at the same time. At present the 
company was only empowered to supply light where power also was 


taken, and so consumers had to take a small fan in order to get light. 


Mr. Geo, BALFOUR, electrical engineer, stated that many applications 
had been received for light which they were unable to supply except 
when power also was taken. During the few months current had been 
available 20 consumers had been supplied at Barwell, 33 at Earl Shilton, 
and 102 at Hinckley. He thought it remarkable that the company should 
have been able to connect up so many consumers in so short a period. 

Mr. Row att asked that a clause similar to the one in the Act of the 
Leicestershire and Warwickshire Company should be inserted in the 
order for the protection of the county roads. 

The company agrced to the insertion of the clause, and opposition 
on this point was withdrawn. 


te 


Mr. THURSFIELD, local manager of the company, gave evidence as to . 


means employed to transmit current to Barwell, Ear! Shilton and Hinck- 
ley, and said there would be a good demand for light by small consumers 


if the order was granted. At present the arrangements for obtaining : 


light were very complicated. 
After hearing further evidence, the inquiry terminated. 


Bexley.— By seven votes to three the Council have decided not to 
appoint an independent expert to report upon the electricity under- 
taking. NUM du 

Bradford.—The Tramways Committee have decided to make 
advances in the salaries of various employés, including the following : 

J. W. Foster, engineering assistant, £245 to £270; T. Stirk, traftic 
superintendent, £235 to £250: | 
engineer, £245 to £20, with a further advance of £25 on April 1, 1915. 


The Electricity Committee also propose the following increases: J. H. - 


Schnauber, deputy electrical engineer, from £300 to £350 per-annum ; 
J. Fairburn, works superintendent, £275 to £300 ; C. W. Brown, de put y 
works superintendent, £225 to £237. 10s. 

Mr. J. E. Schofield, the commercial assistant, has resigned, and Mr. 
Chas. E. Allsopp is to be promoted to be commercial assistant at £250 
per annum; F. H. Barnett becomes superintendent of the consumers’ 
department; and H. W. Walker to be installation inspector. | 


Dundee.—On Monday the Town Council approved of the recom- 
mendation of the Electricity Committee to offer Mr. H. Richardson. 
the city electrical engineer, an increase of salary in order to induce 
him to remain in Dundee, instead of accepting the position of 
borough electrical engineer at Salford at a commencing salary of 


£1,000. The Committee decided to increase Mr. Richardson's salary : 


from £650 to £800, with increments of £50 a year up to £1,000. 


J. W. Dawson, assistant electrical | 


The convener of the Electricity Committee (Mr. NAIRN) said, in view . 


of the fact that the matter was fully discussed last week, he would - 


formally move that the recommendation be approved. 
An amendment to increase the salary to £800 was negatived by 18 
votes to 12, and the recommendation of the Committee was then agreed 


to, subject to the condition that Mr. Richardson sha'l agree to remain 


in Dundee for seven years. 


It was announced on Wednesday that Mr. Richardson had decided to : 


stay at Dundee. 


Edinburgh.—A local Board of Trade inquiry was held last week 
by the Hon. T. H. W. Pelham. C.B., into the applications by Edin- 
burgh Corporation and the Colinton Tramways Co. for provisional 
electric lighting orders for Cramond, Corstorphine, Liberton and 
Newton. 

A number of witnesses were examined, including Sir Alex. Kennedy. 
Councillor Stevenson, Mr. F. A. Newington, Mr. W. G. C. Hanna, C.A., 
secretary of the company, and Major-General Von Donop, C.B. 

Prof. F. G. Baily, Mr. Hanna and others, gave evidence for the com- 
pany, and the proceedings terminated. 

Electrical Workers Demands.—At a meeting of the London 
Electrical Masters’ Association on Wednesday the demands of the 
employes for an increase in wages, &c., were considered, and it wa 


- 
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decided to adhere to the new working rules recently published in THE 


ELECTRICIAN. 
This decision of the masters is, in effect, a refusal of the demands put 
forward by the Electrical Trades Union on behalf of their members. The 


men have passed a definite resolution that a strike would be declarcd if 
their demands were not grantcd, and it is expected that at the mass 


meeting of union men to-day (Friday) this resolution will be carried into 
effect. he di E 

Over 100 electrical contractors in the Liverpool district have decided 
to form an association to deal with the demands of the members of the 
Electrical Trades Union in the district. The men demand 1s. per hour, 
as against the present rate of 91d., and & reduction of working hours from 
50 to 461, with other concessions. 

The Sheffield branch of the Electrical Trades Union demanded an 
increase of 4s. a weck (from 39s. to 43s.), but the offer of the employers to 
give an increase of 2s. a wcek now and a further 1s. in six months has 
been accepted. The piece-work rates will be increased by 6 percent. . 

London County Council Electrical Machinery Contracts.—On the 
recommendation of the General Purposes Committee, it was decided 
to insert the following clause in all contracts for the supply of 
electrical plant and machinery :— 

If at any time before completion of the work any question, dispute or 
difference shall arise between the Council or the chief officer on its behalf 
and the contractor as to the construction of this contract. or as to any 
matter or thing arising under or out of this contract, then such question, 
dispute or difference shall be referred to the determination of the chief 
officer of the Council concerned, whose decision shall be abided by until 
the completion of the work, when such question, dispute or difference may, 
as hereinafter provided for, be referred to the decision of the arbitrator. 
If on the completion of the work there shall remain any question, dispute 
or difference upon any of the matters or things referred to or specified in 
the first part of this clause, or as to payments to be made to the con- 
tractor, the same shall be referred to the award end decision of some 
person to be mutually agreed upon, or, failing agreement, to some 
engineer to be appointed by the president for the time being of the 
Institution of Civil Engineers, whose decision shall be final and con- 
clusive between the parties. The provisions of the Arbitration Act, 1889, 
shall apply to any arbitration under this clause. 

Lurgan.—An inquiry will be held on Monday into the Council's 
application for a loan to establish a municipal electricity sc’ ^ue. 

Manchester.— The following increases of salary have been granted 
by the City Council :— l . 

J. Wood, assistant tramways manager, £500 to £600 by four annual 
increments of £25 each; J. T. Oakes, tramways traffic superintendent, 
£475 to £500; J. A. Cookson, electric mains surveyor, £400 to £425 ; 
W. E. Foden, electricity department accountant, £425 to £450; F. E. 
Hughes, electricity department secretery, £475 to £509. 

Peterhead.—4As a result of the recent plebiscite on the proposed 
electricity scheme, 68 householders have intimated that they are 
willing to have electric lighting, while 482 have given a negative 
answer. 3,267 circulars were issued, 

Pinner.—Hendon Rural Council have been informed by the Colne 
Valley Electric Supply Co. that they propose to put into operation 
their powers to supply electricity to Pinner, and that they were 
arranging to lay the mains during the summer, so that electricity 
supply might be given by next winter. 


Private Bill Legislation.—The Shropshire, Worcestershire & Staf- ! 


fordshire Electric Power Co. notify that they intend to apply in the 
present session of Parliament for leave to bring in a Bill to amend 
the capital powers of the company. 

Walsall Corporation also give notice of intention to apply for leavc 
to introduce into their Bill now before Parliament. provisions and 
amendments to empower the Corporation to provide and run electric 
trolley vehicles and motor-buses, &c. 

Salford.—It is announced that Mr. H. Richardson. of Dundee, who 
was selected by the Electrical Committee for the position of borough 
electrical engineer. in succession to Mr. Hawkins, has been induced 
toremain at Dundee by an increase of salary and other considerations. 
Mr. J. W. Beauchamp. of West Ham, who was also one of the candi- 
dates selected for interview by the committee, has been induced to 
remain at West Ham by an increase of salary. 

Shipley.—The Council have increased the salary of their electrical 
engineer, Mr. W. Redman, from £175 to £210 per annum. 

Swansea.—The Corporation have confirmed the proposal to allocate 
£2.200 out of the profits of the electricity department in relief of rates, 

Walsall.—Legal proceedings have arisen out of the recent discus- 
sions on the position of the electricity undertaking. Mr. A. S. 
Barnard, who recently tendered his resignation as borough electrical 
engineer, has issued a writ against Councillor G. W. Warner for 
damages for alleged slanderous statements uttered by him and pub- 
lished in the local papers. 
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LIGHTING NOTES. 


Aboyne.—The local committee having charge of the electric 
lighting scheme recently made representations to Lady Cowdray in 
order to induce her to withdraw her opposition to the Provisional 
Order for the district, and, after an exchange of views, her ladyship 
has agreed to do so, and the scheme will probably be carried through. 


Creetown.—At a recent public meeting it was resolved .to take 
steps to introduce public electric lighting. It is probable that a 
small local company will be formed to carry out the scheme. 


Street.—The Urban Council recently decided to adopt publie 
electric lighting. Electric current will be supplied by a local com- 
pany to be formed by Messrs. Christy Bros. & Co., and the annual 
charge will be £2 per lamp. 

Willesden.—At the last mceting of the Electricity committee the 
electrical engineer (Mr. A. W. Blake) reported that for several years 
17 street lamps had been lighted electrically for which no payment 
has been made to the electricity department, and the committee de- 
cided that as and from April 1 the lighting of these lamps be charged 
for at the same rate as the council havc recently agreed to pay to 
the Gas Light & Coke Co. in respect of gas lamps, viz., £2. 15s. 4d. 
per lamp. 

The committee considered a report as to the supply of electricity to 
picture palaces in the district, and agreed to recommend that the charge 
for this supply be alternatively on the meximum demand system or at a 
flat rate of 21d. per unit, combining power and lighting. 

In order to give a supply of clectricity to the Dudden Hill School it 
has been decided to extend the cable through Burnley-road from Duddcn 
Hill-lane at a cost of £325, and it was agreed to give a supply of electricity 
to the school clinic in Leopold-road, at a cost of £138. 

Workhouse Lighting.—As Ruthin Council are considering the 
question of municipal electricity supply the L. G. Board have 
authorised the Guardians to defer the lighting and heating of the 
new infirmary, &c., until they are in a position to say whether inde- 
pendent generating plant will be necessary. ` 


POWER AND HEATING NOTES. 


Electric Cooking.—At Torquay on Saturday the members of the 
Institution of Municipal and County Engineers were entertained to 
an electrically-cooked luncheon by the Mayor and Corporation. 

Replying to questions concerning the electrical working cost of the 
Pavilion Café, Mr. C. W. Salt, borough electrical engineer, stated th-t 
three meals were served at a cost for electricity of a penny. There was no 
concession granted to the Pavilion undertaking that was not granted to 
any other consumer of electricity in the town. The example of Torquay 
in regard to its electrically worked café was being followed elsewhere, 
notably at the Blackpool Tower cafe. i 

Marylebone (London).—At the last meeting of the Council it was 
reported by the borough electrical engineer (Mr. A. Hugh Scabrook) 
that the principal difficulty in the way of increasing their electric 
cooking business was the high quarterly charge for hire of cooker 
(15s.), which did not compare favourably with the charges for ga: 
cookers. 

If they added 1d. per unit to the charge for clectricity used for cooking. 
they did away with the fixing charge and reduced the hire of the standard 
cooker (smaller and larger cookers in proportion) from 15s. to 3s. 6d. per 
quarter. He believed that would help to popularise the electric cook't 
very considerably. It was not an alteration in tariff, the figure for the 
current used remaining as at present. For book-keeping purposes the 
extra Jd. per unit received would be credited to the hire of cookes’ 
account. He recommended that that be put into force as carly as 
possible, and the Council agreed to do so, 


TRACTION NOTES. 


TRAMWAYS AND LIGHT RAILWAYS. 

Dundee.—The extension of the Blackness-road tramway route 
was opened for traffic last week. 

Kirkealdy.— Four additional tramcars are to be ordered by the 
Corporation. 

Light Railways.—The Light Railway Commissioners have decided 
to grant the application of the Urban Councils of Wombwell, Wath, 
Bolton and Thurnscoe to construct light electric railways in the 
Dearne Valley, subject to certain conditions and modifications of 
routes, &c. 

London County Council.—On Tuesday a supplementary estima'c 
of £12,500 on capital account for the reconstruction of the works of 
the London United Tramways at Hammersmith was agreed to. 

Newcastle-on-Tyne.—The City Council have decided .to apply 


Wednesbury.—Tae Borough Electrical Engineer (Mr. W. Fenner) į for sanction to borrow £12,240 for 15 additional tramcars with 
has resigned and Mr. J. P. Smith, deputy electrical engineer, has , Covered tops. 


been promoted to the position. 


West Ham.—The Tramways Committee recommend that 15 new 


* 
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coyered bogie cars (L.C.C. type) be purchased immediately, and (if | district. The deputation was headed by Ald. R. A. Wearne (of Ipswich), 


desirable) a new single-truck rigid-wheel-base covered car. i 

The Council are also recommended to standardise, as far as possible, 
on two classes of cars, covering standard trucks, equipments and bodies, 
on the following lines : Class A: A single-truck rigid-wheel.base top- 
covered car, with seating accommodetion for 60 passengers. Class B: 
Bozie cars of L.C.C. type, with seating accommodation for 78 passengers ; 
that the motor equipment for the smaller cars be not less than 35 B.H.P. 
p?r motor, and for the larger cars not less than 45 B.H.P. ; that the present 
ests and equipments be gradually brought into line with the above stan- 
dards; and that arrangements be made as early as possible to replace 
70 controlleis, which are different in operation from the rest in use on the 
sys:em, by a new type with standard action. 


ARDT TT TETTE 
E .. .EMPIRE NOTES. = 
NT A NA 


Australasia.—Papakura (N.Z.) Town Board has been granted 
authority at a public meeting to guarantee an annual consumption 
of electricity for street lighting, power and other purposes, to the 
válue of £1,000, should the scheme to harness the Hunua Falls be 
adopted by Manukau County Council. 

Án agreement has recently been. concluded: between: Tamaki West 
(N.Z.) Road Board and a private contractor for the supply of electricity 
for light ard power in St. Heliers, a suburb of Auckland. 

‘Palmerston North Council has decided to take a poll of the ratepavers 
for sanction to raise a loan of £50,000 for the munici pal tramway scheme. 
It. is proposed to lay 8 miles of track and toem ploy the E-lison storage 
batterv svstem. 

On the lines of the Prahran-Malvern Tramways Trust during the year 
ended Sept. 30 the car miles run were 995.972 (against 705,551 in previous 
year) and the passengers carried 9,110,656 (against 5,825.378). "Traffic 
revenue was £59,123 (against £37,370). About four miles of double 
track (from St. Kilda-road to Burke-road, via Commercial and Malvern- 
roads) and 1,193 miles double treck (from Brighton-road, Caulfield, to 
Point Ormond, St. Kilda) are to be constructed. 

The transfer of the electricity supply undertaking of Redfern (N.S.W.) 
Council to Sydney Council has been practically completed, and 
£21,121. 16s. 9d. has been paid by the latter, enabling debentures to be 
redeemed, leaving a debt of £5,400 on the electricity works loan fund 
account, which will be completely effaced by proceeds of sales of plant. 
For the street lighting 176 arc and 16] incandescent lamps are to be 
employed. . 

‘Lilydale Shire Council have decided to adopt Mr. V. Crowley’s electric 
lighting scheme for Ringwood and Croydon, The estimated cost of five 
miles of 4,000 volt line complete is £1,930. It is expected that the yeerly 
revenue will be £669, and the profit £103. 

- Aspendele (Victoria) Progress Association recommend Dandenong 
Council to support an electric lighting scheme. The proposed charge 
for current will be 7d. per unit for lighting, 4d. for power and 23d. for 
cooking and heating. The Council would have the right to acquire the 
plant from Messrs. Victor Nightingell & Co. at cost price (plus 10 per 
cent.) at various intervals during th> term of years granted by the Order. 
in-Council. 

The Prahran-Malvern (Victoria) Tramways Trust's Bill, increasing 
their borrowing powers, has passed both Houses of the Victorian Parlie. 
ment, and the trust recently invited tenders for a loan of £:00,000 at 
4$ per cent. i 

"The Brunswick and Coburn Tramway Bill has also been passed by the 
State Parliament, and the work of constituting the trust hes been 
commenced. 

The demand for elcctricity supply in Footscray (Victoria), for which 
current has been taken from Melbourne Council for the last 18 months, 
I3 five times as great as had been anticipated, and it was rccently decided 
to erect and equip a new sub.station at a cost of £500. 

An order in Council has been granted to Rodney Shire (Victoria) 
Council authorising them to supply electricity in th» township and dis- 
trict of Mooroopna. A similar order has been granted to Numurkah 
Shire Council for electricity supply in Nathalia. 

Both Houses of the Victorian Parliament have passed the Melbourne 
Tramways Trust Bill, which replaces the provisions relating to the tram- 
ways of Me:bourne and suburbs in the Government's Metropolitan Council 
Bill, 1912. Mr. Beckett acted on behalf of the municipal conference 
which h:d previously drafted a Bill which the Premier, Mr. Watt, 
declined to submit to Parliament. 

Esser don (Victoria) residents have to travel 14 miles to reach the sea- 

ard at Williamstown, and it is proposed to construct an electric tram- 
way from the present line to Williamstown back beach, a distance of 
8 mi'es, It was agreed at a recent conference of Essendon, Footscray, 

Williamstown and Braybrook Councils to engage Messrs. Underwood & 
M'Certhy, electrical engineers, to report on the b:st route between 
Esser don and Williamstown end th» best method of traction (tramway, 
rail-lcss trolley or motor bus). 

. The purchase of the Kew horse tramway bv the local Council from 
Melbourne Tramway Co. having been completed, steps are to be taken 
immediately to carry out its clectritication at a cost of £40,000. 

A Ceputation representing the Tpswich (Queensland) coal owners 
recently waited upon Mr. W. H. Barnes, acting Premier, and submitted 
à proposal for the establishment of an electric generating station in the 


IU 


III] 


pensation. 


who said it was immaterial whether the Government, the Shire Councils 
or a private company took th» matter up. Lighting was a small item, 


the chief object being the supply of power to the collieries. He asked ` 


Mr. Barnes to have the reports of the Committee (with geological maps 


of the district) sent to the Agent-General for distribution among financiers ` 


in Britain, with a view to the proposals being properly financed. 


Mr. Barnes said he thought it better for such a service to be owned by ' 


the State. The request of the deputation was somewhat unusual, for 


it practically asked the Government to approach company promoters : 
with the view that people might be induced to finance the scheme. He ^ 


could not remember the Government having been asked to do such & 
thing before, but the matter would have to be submitted to the Cabinet. 

It is stated that Mr. Evan Parry, electrica] engineer to the Dominion 
of New Zealand, has been engaged to report on the Hydro- Electric Power 
& Metallurgical Co.'s works in Tesmania. 


Canada.—The annual report of the Ontario Hydro- Electric Com- 
mission shows that there was a surplus of about £29,000 on last year's 
working. 


South Africa. —The estimates of the South African Railways and 
Harbours Department for the year ended March, 1915, include £49,544 
for telegraphs and telephones, £29, 489 for signals and £61,905 for rails, 


FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate” says Mendoza 
provincial legislature has sanctioned the law according a 60 years 
concession to the South American Rail-less Traction Co. for an auto- 
bus service. 

Paraná Municipality has approved Messrs. J. G. White & Co.’s plans 
for an electric tremway. f 

The English syndicate who have obtained a concession for an electric 
tramway in the city of San Juan has made the necessary deposit of 
$100,000 m/n. B | 

On Feb. 21 the old telephone exchange in Cordoba waa closed and the 
service transferred to the new automatic exchange, which has given very 
satisfactory results. | 

Further particulars are to hand concerning the floods on Feb. 13 and 
14, which almost completely destroyed the works of the Compañia Hidro- 
Electrica de Tucumán at Lules. The power house was flooded to a depth 
of over ] metre, and the light railway connecting the works with the 
Argentina North Western Railway at San Pablo was damaged to the 
extent of about $200,000. The large dam which was under construction 
some distance further up th» river, the tunnel from the smaller dam to 


the power house and numerous outbuildings, &c., were also damaged. 


The total loss is estimated at over $1,000,000. A few months ago the 
Hidro-Electric Co. was acquired by the Ferquhar Syndicate.. 


Brazil.—A concession has been granted to Sr. F. Pinto Brandao ` 


for the utilisation of hydraulic power from the upper reaches of the 
S. Francisco River, for generating electrical energy. : The minimum 
capacity at the commencement is to be 500,000 kw., increasing in 
25 years to 50,000,000 kw. The capital is to be £1,000,000. 


Japan.—A consular report from Kobe says the capital invested in 


electricity supply and electric railway undertakings in Japan has ` 


increased in eight years from £2,858,000 to £47,163,000 (in 1911). 
In the same period the capacity of the authorised undertakings rose 
from an aggregate of 44,000 kw. to 344,000 kw., the length of transmission 


lines from 5,981 to 33,584 miles, and of electric railways from 93 to 704 , 


miles, whilst electric motors installed increased from 4.000 to 44,000 n.». 
There was a great increase in the demand for electrical machinery, tools 
and materials, and various factories have been erected in J apan. The 
native works do not vct make much mor e thanmotors, transformers and 
switehboards, but the Shibaura Works have turned out a 6,000 kw. dynan:o, 
The sale of electric current by meter is coming more into vogue, with a 
consequent inereese in the use of electricity meters. Metal filament 
lamps are also coming into use, and Japanese companies import the 
filaments and make electric lamps under licence. Owing to the fact that 
copper is produced in Japan, the manufacture of electric wire, both bare 


and insulated, made good progress and the imports are now practically - 


confined to a certain quantity of submarine cables and other armoured 
cables, Recently the cable factory of the Yokohama Electric Wire Co. 
was completed. Until two or three years ago insulators and other porce- 
lain ware required in connection with electrical work were imported from 
Germany, but the Japanese article is now said to be in no way inferior 
to that imported, and costs only half the price. The Matsukaze (Kyoto) 
earthenware factory has apparatus for testing up to 200,000 volts, and 
the Hayashi (Gifu) and Koronsha (Saga) factories are erecting similar 
apparatus. 

Smyrna.— At the recent meeting of the Ottoman Gas Co. (Ltd.) 
the chairman (Col. Stephenson R. Clarke) said that an electric com- 
pany had obtained a concession to supply electricity for traction and 
for lighting in Smyrna, but the directors considered the matter an 
infringement of the company’s rights, and they were making a firm 
stand to obtain a just arbitration, or, at any rate, substantial com- 
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Turkey and the Balkan States.—The report for 1913 of the Council 
of the British Chamber of Commerce of Turkey and the Balkan 
States contains the following :— 

The Council have been informed that certain electrical installation 
work of British Embassies and Consulates has been given out to foreign 
firms without British firms having been invited to tender. Correspon- 
dence has ensued with H.M. Embassy and Office of Works, with the result 
that the latter department has undertaken to invite tenders for all future 
work, and some five local firms representing British manufacturers have 
been put on the list. 

Great Britain’s imports from Turkey were valued at £5,428,379 in 1913, 
compared with £6,424,300 in 1912 and £5.541.125 in 1911. Exports of 
the produce and manufacture of the United Kingdom to Turkey during 
the same years were £9,463,349 in 1911, £8,115,552 in 1912 and £7,742,147 
in 1913. The exports from Great Britain to Turkey of colonial and 
foreign merchandise were £266,341 in 1911, £217,275 in 1912 and £250,565 
ix 1913. | 

Turkey’s imports from her principal providers were during the last two 
years, for which comparative statistics are available: Great Britain, 
£8,637,000 in 1910 and £9,730,000 in 1911; Austria-Hungary, £5,365,000 
and £5,269,000 ; Germany, £5,137,000 and £5,330,000. The reasons why 
Great Britain's trade has not increased in proportion to the increased 
purchasing powers of the country may be briefly put down to Govern- 
ment policy, lack of enterprise on the part of manufacturers as a whole 
and easier terms of payment of our commercial rivals. 

The openings for the remunerative employment of capital in public 
works and enterprise are numerous; railways end ports have to te con- 
structed. Cities will be lit by electricity and tractive power supplied. 
In Servia theie are openings for steam engines, motors, and other elec- 
trical machinery. There is at present a continual stream of commercial 
travellers from our commercial rivals, but none from Great Britain. 


MISCELLANEOUS NOTES. 


Dinners.—The annual dinner of the staff of the Osram & Robertson 
electric lamp works (Brook Green, W.), was held on Monday at the 
Clarendon Restaurant, Hammersmith, when Mr. C. Wilson was in the 
chair. The staffs of both firms were well represented, and there was also 
a large number of visitors. After the loyal toasts had been duly 
honoured, the chairman proposed the toast of ‘‘ The Allied Firms," 
to which Mr. Hugo Hirst responded. The toast of '* The Visitors " 
and '' The Press" was given by Mr. Driver, who expressed his 
pleasure at seeing the Mayor and so many members of the Borough 
Council present. This was suitably acknowledged, and the toast of 
** The Chairman " concluded the list. There was also a good musical 
programme, the artistes being drawn largely from members of the staff. 


The directors of Electrical Installations (Ltd.) entertained some 
100 members of the staff and gucsts at their seventh annual dinner, 
at the Hotel Europe, London, on Saturday last. 

After dinner & high.class musical entertainment followed. The 
chairman (Mr. H. F. Simon) took the opportunity of addressing a few 
words to those present on the prevalent question of labour unrest in the 
electrical contracting industry. 


The annual dinner of the staff of the Croydon electricity depart- 
ment took place on Saturday last. 

The borough electrical engineer (Mr. Alex. C. Cramb) presided, and 
there were also present the mavor (Councillor F. Denning, J.P.), Alderman 
D. B. Miller and Councillor H. W. Umney (chairman and vice-chairman 
of the Lighting and Electricity Committee), Messrs. J. W. Burr (assistant 
engineer), D. Cowan (works superintendent), E. Fella (works superinten- 
dent), H. E. Mortimer, R. Mason, A. C. Bostel, &c. 
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TENDERS 


ULNA 


Rotary Converters, Transformers and Switchgear. 
The Corporation of BooTLe invite tenders for the supply of 
Two 500-600 kw. Rotary Converters, Transformers and Switch- 
gear. Tenders, on forms to be obtained at the Borough Elec- 
trical Engineers Oftice. Electric Light Station. Pine-grove. 
Bootle, are to be delivered at the office of the town clerk (Mr. 
J. Henry Farmer) by noon April 22. See also an advertisement. 


Batteries. 


The COMMONWEALTH OF AUSTRALIA  Postmaster-General's 
Department invite tenders (by 3 p.m.) May 12 for Standard 
Batteries for all States. as per schedule No. 1.010. Forms and 
specifications from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. See also an advertisement. 

Rotary Converter, Transformer, &c. 

WanRINGTON Corporation want tenders by noon March 31 
for 750 kw. Rotary Converter and e.h.t. Switchboard Panel. 
Specifications, &c., from the Borough Electrical Engineer. 


— 
—— 
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Easter Holiday Arrangemients.—As Easter is the first holiday of the 
year, thousands will take advantage of the cessation from business 
for a brief change, and the Great Central Railway Co. announce that 
passengers who book early in advance by their express excursions will 
have a seat reserved for them without extra charge on the trains 
leaving Marylebone on Thursday, April 9. This will avoid over. 
crowding and obviate the necessity of rushing to the station a con. 
siderable time before the train's departure to secure a seat. 

Corridor expresses. equipped in most cases with restaurant cars, leave 
Marylebone Station, April 9, at 8:45 and 10 a.m., 12:10, 3:15, 3:20, 4:45, 
6:20, 10 p.m., and 12:40 midnight. Special trains will also be run on 
Good Friday, Saturday, Sunday and Monday (Bank Holiday). This 
endeavour of the company to study the convenience of the travelling 
publie, combined with the luxury of the coaches and the fast service of 
trains, places the Great Centra] Co. in the premier position as to luxury 
and expedition. Particulars of the special arrangements, and also of 
the issue of week-end tickets, of the facilities for visiting the picturesque 
villages of the Chiltern Hills, Vale of Aylesbury, &c., low fares for walkers 
and cyclists, are contained in the Easter programme, copies of which can 
be obtained at Marylebone Station and agencies, or by post from Pub. 
licity Department, 216, Marylebone-road, London, N.W. 


Patent Development.— The proprietors of patents Nos. 12,326/1908 
and 22,717/1910, relating to ‘‘ Induction motors," wish to sell the 
patents or to grant licences to work. Applications to Messrs. Boult. 
Wade & Tennant, patent agents,111-112, Hatton-garden, London, E.C. 


St. James’ Electric Athletic Club.— The thirteenth annual smoking 
concert of this club was held at the Eyre Arms Hotel, St. John’s 
Wood, London, N.W., on Saturday last. There was a good atten- 
dance and a successful evening. 


Sale by Auction.— Messrs. Burton & Morris will sell by auction on 
the premises, 49, Fairfax-rd., South Hampstead, on Tuesday, Match 
31, at 1.30 p.m., the stock-in-trade of an electrical engineer, including 
two dynamos, transformers, Wimshurst machine, telephone instru. 
ments, switch and ceiling blocks, ceiling roses, lampholders, shades, 
fans, radiators, brackets, electroliers, electrical accessories, £c. On 
view Monday, March 30. Catalogues from Mr. C. F. Simons, Norfolk 
House, Laurence Pountney-hill, London, E.C., or the Auctioneers, 
Fitzjohn's Estate Office, Swiss Cottage Station, South Hampstead. 


Wholesale Traders’ Association.—' The annual meeting of this 
Association was held at Birmingham last week. 

In the annual report it was stated that there had again been a very 
satisfactory year's working in all the departments of the Association. 
The country for the last few years had enjoyed a period of almost un- 
equalled prosperity, but eventsof the past few months indicated that the 
trend of trade was towards a period of slackening trade, and consequently 
of reduced profits. 233 new subscribers had been enrolled during the 
past year, and the total number of subscribers was 2,030. The number 
of inquiries made during the year had reached the enormous total of 
117,097, which represented a credit value of upwards of £6,000,000 
sterling in single orders alone, where if repeat orders were granted, that 
amount would be more than doubled. So-called “ long firms " are con- 
tinually defrauding the trading community, and in most instances these 
frauds could be checked in their earlier stages if only victims would at 
once lay the circumstances before the Association and co-operate with 
its officers in bringing the offenders to justice. | 

Reference is also made to the debt recovery department of the Ass: 
ciation, to the cffect that the Bankruptcy and Deed of Assignment Act, 
1913, which comes into force on the Ist prox. and introduces many 
im portant alterations in the law, to the law's delays. &c. 
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Water-tube Boiler, Economiser, &c. ied 
The magistrates of the City of Urrecut (Holland) invite 
tenders (by April 4) for supply of a Marine Water-tube Boiler. 
Economiser, &c. Specifications and forms of tender from the 
Town Clerk's office, at the Gemeentelyk Electriciteits en 
Trambedryf Nic. Beetsstraat, 3, and at the offices of Messrs. 
J. G. Van Terveen & Zaon, Oudegracht W.Z. 11. 


Storage Battery. , 
CoPENHAGEN Municipality require tenders for the supply a 
delivery of a Storage Battery for traction purposes, about 250 kw. 

(one hour). Specifications, &c., from the Elektrisk Station, 
Gothersgade 30, Copenhagen, K., and tenders to the Dir 

for Kobenhavns Belysningsvaesen, Vognmagergade 8, Koben 
havn K., by noon April 6, 
Street Lighting. 
Rvisiip-NoRTAWwoop Urban Council invite tenders (until we 

March 30) for Public Lighting. Tenders to the Clerk to the Coun 
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Electrical and General Stores, 

CARLISLE Corporation invite tenders for supply of Stores, 
including Lubricating Qils, Greases, &c., Cables and Trans- 
formers. Specifications from the city electrical engineer (Mr. 
Fredk. W. Purse, M.I. E. E.), Electricity Offices, Victoria Viaduct, 
Carlisle, to whom tenders are to be sent by 9 a.m. April 1. 

BEDroRD Corporation invite tenders from British manufac- 
turers for 12 months supply of h. and l.t. Cables, One-phase, a.-c. 
induction House Service Meters and Metal Filament Lamps. 
Particulars from the borough electrical engineer, Mr. R. W. L 
Phillips, Electricity Works, Bedford. Tenders by April 1. 

Bray Urban Council require tenders by 8 p.m. April 7 for the 
supply of Stores for their electricity works. Schedules, &c., 
from the Clerk. 4; 


Cotwyn Bay and Cotwyn Urban Council want tenders by 


April 4 for one year’s supply of Engine Room Stores for the 
Electricity department. Forms of tender from the Council's 
Electrical Engincer. 


GLascow Corporation require tenders by April 7 for 12 
months' supply of Stores for the tramways department, includ- 
ing v.i.r. Cables, Rubber and Asbestos Goods, Axles, Tyres, 
Wheels, Ironmongery, Springs, Tubes and Fittings, Paints, 
Oils, Waste, &c. Specifications, &c., from.the Tramways 
Manager. 


Re-plating Battery. 

The GREAT NORTHERN RaiLWaAY Co. (IRELAND) require 
tenders by 10 a.m. March 30 for the re-plating of & Storage 
Battery. Specifications, &c., from the Secretary, Amiens-street 
Terminus, Dublin. 


Economisers, Cables, Switehboard, Generating Plant, &c, 
WALLASEY Corporation require tenders by noon April 7 for 
supply of Economisers, e.h.t. Cables and Switchboard, Engines, 
Alternators and Condensers, Overhead Travelling Cranes, 
Rotary Converters, Transformers and Water-tube Boilers. 

Specifications from the Borough Electrical Engineer. 


Alternator, Rotary Converters, &c. 
Devonport Corporation want tenders by mid-day April 8 for 
a 1,250 kw. Turbo- Alternator, with Condensing Plant, and Two 
500 kw. Rotary Converters and Switchgear. Specifications, &c., 
from the Borough Electrical Engineer. 


Wiring and Fittings. | | 

Pensuaw Parish Council require tenders by April 13 for the 

supply and crection of Poles and Fittings for the electric lighting 

of the road from Victoria Bridge to Coxgreen. Specification, 

&c., from the Clerk, Hodgson House, New Penshaw, Fence 
Houses, co. Durham. 

Lonpon County Council require tenders by 11 a.m. April 9 
for an Electrical Installation at the Moxey-road centres, Wool- 
wich (about 65 wiring points for light and two for power). 
Specifications, &c., from the Chief Engineer, Spring Gardens, 
S.W. 

Railway Stores. 

The directors of the LANCASHIRE & YORKSHIRE RAILWAY 
require tenders by 1O0a.m. March 30 for 12 months’ Stores, 
including Signal Telegraph and Electrice Fittings and Wires, 
Metals, Tubes, Colours, Oils, &c. Forms of tender, &c., from 
the Stores Department, Osborne-street, Manchester. 


El>ctric Lighting Installation. 

HoLYwELL Guardians want tenders by 10 a.m. April 3 for 
an Electric Lighting Installation at the workhouse and in- 
firmary. Specification, &c., from the Clerk. 

Bnapronp Education Committee require tenders by March 28 
for an Electrical Installation for the Residential School for the 
Blind, Odsal House. Specification. &c.. from the City Architect. 


Motor, &c. 
The Vicrortan RAILWAYS COMMISSIONERS require tenders by 
11 a.m. April 29 for supply of an Electric Motor and Accessories 
for New Truck Traverser at Ballarat. Specifications from the 
Victorian Railway Offices, Spencer-street, Melbourne. 
Copper Wire, &c. 
The VrcroRiAN RarLwavs COMMISSIONERS want tenders by 
ll a.m. May 13 for supply of 5 tons h.d. Copper Wire and 100 
tons c.i. Scrap. Specifications from the Victorian Railway 
Offices, Spencer-strect, Melbourne. 
Tclegraph and Telephone Material, &c. 
The Deputy Postmaster-General, MELBOURNE, also requires 
tenders by 3 p.m. April 21 for 123 c. b. Switchboards. Specifica- 
tion, &c., from 72, Victoria-street, London, S.W. 


Tramway Construction, &c. 

MaRrovPor (Russia) Municipality require tenders for the can- 
struction and working of an Electric Tramway in the town. 
- Applications, stating on what conditions the contract would be 
undertaken, are to be sent by May 14 to the Administration 
Municipale, Marioupol, who will supply further information. 

The Director of Public Works, Madrid, invites tenders for the 
Concession of an Electric Tramway in Maprip. Tenders by 
April 22. Local representation is practically necessary. 


Wireless Telegraphy Stations. 

The SPANISH MINISTRY OF MARINE invite tenders for the 
supply and erection of Wireless Telegraplry Stations at the 
Royal Dockyards of Cartagena and Ferrol. Particulars can be 
seen at the Ministry of Marine, Madrid, Negociado 5 de la 
Seccion Ejecutiva (Material) del Estado Mayor Central. 
Tenders must be accompanied by a voucher showing the pay- 
ment of a deposit of 7,500 pesetas (nearly £300) in the case of the 
Cartagena station, and 10,000 pesetas (nearly £400) in that of the 
Ferrol station. The opening of the tenders will take place before 
the Junta Especial de Subastas at the said Ministry on May 4 at 
10 a.m. for the Cartagena Station, and on May 5 at the same hour 
for the Ferrol Station. 


Generating Plant, Switchboard, Motors, &c. 

Tenders are invited by the EGYPTIAN MINISTRY OF PUBLIC 
Works for the supply and erection at Khanka Sewage Farm of 
a 45 kw. Crude Oil Electric Generating Set, Switchboard, Two 
Electrically-driven Sludge Pumps, four Electric Motors and 
Reducing Gear, Overhead Transmission Cable, &c. Drawings, 
&c., from the Controller-General, Main Drainage Department, 
Cairo, on payment of £3. 1s. 7d., which will not be returned. 
Tenders to the Controller-General by noon April 8. Tenderers 
must be persons residing in Egypt, or have a representativ 
in that country. ` 

Generating Plant and Electric Cranes. 

Tenders are required for four Electric Cranes and for the 
cquipment of an Electrical Generating Station for the port of 
TANGIER. Contractors desiring to tender must communicate 
with the President de la Commission Générale des Adjudications 
et des Marches, Dar-En-Niaba, Tangier, before April 18. Speci- 
fications will be sent to approved applicants. 


TITLE AR 
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BaTrTERSEA (LoNpoN).— The following tenders have been accepted 
by the Council for annual supplies to the electricity department : 
British Insulated & Helsby Cables, consumers’ fuse boxes ; Reason 
Manufacturing Co., electrolytic meters ; Callender's Cable & Con- 
struction Co., troughing. bridges, bitumen, &c. ; British Thomson- 
Houston Co., carbon lamps ; Pryke & Palmer, engine room stores, 
packing, &c. ; A. Duckham & Co., turbine oil ; Prices (Ltd.), oils. 

WarTHAMSTOW.—The Lighting Committee recommend the accep- 
tance of the tender of E. Green & Son for replacing the economiser 
with pipes 2 ft. 6 in. longer, at £620, less £5 percent. The following 
tenders are also recommended for annual supplies to the electricity 
and tramways departments :— . 

W. T. Henley’s Telegraph Works Co., cables and braided silk and work- 
shop flex tapes, com pound for glands, &c., jointing material, &c. ; Liver- 
pool Electric Cable Co., ir, covered. wires ; Dussck Bitumen Co., box 
compound; Wm. Geipel & Co., Chatterton's com pound ; British Insu- 
lated & Helsby Cables, P. & B. paint; Pryke & Palmer, plumbers’ metal, 
fine solder and resin; General Electric Co.. soldering fluid, china bridge 
fuses, steel conduit, &c.; J. H. Tucker & Co., switches, zine for cells, 
&e.: Edison & Swan United Electric Light Co., ceiling roses, lamp 
holders, adapters, wall plugs, cutouts, opal shades, Ke. ; British Westing- 
house Electric & Mfg. Co., key switchholders, opal shades, teak blocks 
and enamelled iron shades, &c.; Wholesale Fittings Co., fuse wire, gear 
and pinion wheels; Sloan Electrical Co., Conradty carbons for open 
arcs and carbons for flame ares; Ship Carbons (Ltd.), carbons for open 
arcs and solid carbons for enclosed ares; Siemens Bros. Dynamo Works, 
Siemens carbons; Chamberlain & Hookham, ordinary meters; Elec- 
trical Co., hour meters; J. W. Rowlands & Co., gear wheels and pinion 
wheels for Brush motors; W. Wood & Co. and J. W. Rowlands & Co., 
trolley heads; W. Wood & Co., trollev-head bushes; Anti-Attrition 
Metal Co., trolley wheels, trolley globes and brass terminals: L. Andrew 
& Co. (conditionally), for rubber sleeves and rubber cap ; Equipment & 
Engineering Co., trolley cord and galvanised span wire, trolley booms ; 
Imeson & Finch, controller fingers; Electrical & Mfg. Supplies, 
Cryseleo (Ltd.) and General Electric Co., ordinary and traction lamps ; 
General Electric Co., Osram lamps. | 

ExETER.— The Corporation have placed an order with Dick, Kerr 


& Co. for four tramcars at £2.832. | i 


.. 
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. Lonpon County Councit,—The Council have received the fol- 


` lowing tenders (from selected firms) for electric lighting at Belsize 
' fire-station :— 


Arthur Newman (Ltd.) | G. Weston & Sons ......... £195 0 

(accepted).................. £155 10 | Tredegar & Co. ........... . 195 0 
Buchanan & Curwen ...... . 260 0| G.E. Taylor & Co. ......... 179 0 
R. H. & J. Pearson......... 203 0| 


Chief engineer's estimate, £190. 

London County Council have also accepted the offcr of Newton Bros. 
for extra coils for 17 300 kw. motor-generators at tramway sub- 
stations at £634. 19s. _ 

London County Council are recommended to accept the tender of 
Pope’s Electric Lamp Co. for metallic filament lamps (other than drawn 
wire). The Stores and Contracts Committee stated that the lowest 
tender received was for lamps of foreign make, which were not satisfac- 
tory. The tender of Pope’s Co. was the lowest for British lamps, and the 
prices quoted by them averaged 11 per cent. above those in the tender 
of the Electric Lamp Supply Co. (the next lowest tender), which was also 
for foreign lamps. The lamps had been tested in both cases with satis- 
factory results. 


. RusuwonTH (VicToria).—Waranga Shire Council have accepted 
the following tenders in connection with the lighting of Rushworth :— 

R. Hornsby & Son, engine, £873. 10s. 6d. : India Rubber, Gutta Percha 
& Telegraph Works Co., erection of power house and supply of wires and 
cables, £483. 7s. 2d., dynamo and booster £210, storage battery £771, 
and erection of plant £155; J. Parker, poles, £239. 7s. 6d.; P. W. 
Anthony, erection of poles, £82; Steffens & Noelle wires and cables, 
£244. 16s. 9d. 

Rosytu.—In connection with the Rosyth Dockyard scheme, 
Messrs. Douglas & Grant have secured the contract for the special 
machinery required. All this machinery is electrically operated, 
and the firm have secured the entire contract, including the electrical 
plant required. 

SouTHAMPTON.—Siemens Bros. Dynamo Works have obtained a 
contract for the annual supply of electrical stores for the South- 
ampton Harbour Board. 


"METROPOLITAN ÁsYLUMS Boarp.—The Board have accepted the 
tender of Napier Kimber (Ltd.) for a motor-generator at Queen 
Mary's Hospital at £169. 10s. There were six other tenders, varying 
from £189 to £258. 

ASYLUM STORES.—The Poplar and Stepney Sick Asylum District 
Managers have placed orders with Pryke & Palmer, H. Pyle & Co. 
and Baxter & Caunter for 12 months’ supply of electrical goods, iron- 
mongery, &c. 

STREET WASHING MACHINES.—Mossay & Co. have recently 
received an order for two Lloyd street washing machines from the 
city of Leipzig. 

SwANsEA,— The Tramways and Electric Light Committee have 
accepted the tender of Callender's Cable & Construction Co. for e.h.t. 
and |.t. cables, conduits, &c., in connection with the supply of elec- 
tricity to the Uplands district at £12.997. 16s. 2d. 

JOHANNESBURG.— The Corporation have placed orders for the 
supply of cable with the Telegraph Mfg. Co. (Colonial), Ltd.. at 
£2,212,, and for solid manganese points and crossings with Fraser & 
Chalmers at £1,212. 

Lurox. —The Electricity and Tramways Committee have accepted 
the tender of Crompton & Co. (at £328. 8s.) for the supply and 
erection of a balancer. 

.]suiNaToN (LoNDoN),—Venner & Co. have obtained the contract 
for supplying Hookham a.c. meters to the Council. 

BanNEs.— The Urban Council received 16 tenders for the supply 
of distributor cables and that of R. R. Todd has been accepted. 


MANSFIELD.— The Council have accepted the tender of Babcock & 
Wilcox at £1,910 for the supply of a boiler to the electricity works. 


ToRPOINT,—The Urban Council have accepted the offer of the local 
electric company to supply current for public lighting (to be effected 
by 75 c. p. lamps) at £1, 9s. per lamp per annum for the current only. 


Commonwealth Contracts.—The following are the amounts of 
contracts recently placed by the Australian Government. Depart- 
ments :— 

Postmaster-General’a Department, Sydney.—5iemens Bros. Dynamo 
Works, m.f. lamps, £408. 3s. 2d. ; R. Johnson, Clapham & Morris, g.i. 
wire, £450; Williams & Co., spindles, £1,683. 6s. 8d. ; Shaw Wireless 
(Ltd.), ditto, £174. 14s.; T. Zwicker & Co., insulators, £807. 10s.; Jas. 
Paton & Co., telephones, £6,000; Australian General Electric Co., mf. 
lamps, £23. 19s. 2d.; Firebrick Insulator & Pottery Co., insulators, 
£312. 10s.; McPherson's Ppy., spindles, £318. 4s. 7d. 

Postmaster-Generals Department, | Brisbane.—John Fuller & Son, 
insulators, £1,019. 15s. 10.1., porcelain tubes, £9. 7s. 6d., condensers, 
£59. 8s. 114d. ; T. Zwicker & Co., insulators, £155 ; W. G. Watson & Co., 
ditto, £46. 118. 3d. ; British Insulated & Helsby Cables, cords, £946. 1'75.6d., 
Morse sounders, £11. 17s. 6d., condensers, £6. 9s. 6d., relays, £37. 10s., 
Vyles patent sounders, £89. 4s, l 


PATENT RECORD. 


SPECIFICATIONS [PUBLISHED. 


The following abstract from some of the specifications recently published have been 
spectally compiled by Messrs. MEWBURN, Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application wes lodged 
at the Patent Office the former is given in brackets after the title. : 


l 1912 SPECIFICATIONS, 
21,485 BritisH THomson-HoustTon Co. & WHEAT. _ Illuminating devices. (19,3/13.) 
26,781 DERRIMAN. (Automatic Enunciator Co.) Sound rcprcducing and trancmittirg 
apparatus. 
26,782 DERRIMAN, (Automatic Enunciator Co.) Telephone systcms. 
1913 SPECIFICATIONS. 
1.599 British THomson-Houston Co. & HEATH. Electric zwitches. 
1,775 Ayrton. Arc-light carbons. 
1,927 BiccE & Burr. Automatic electric switch. (10/7/13.) 
4,499 AUTOMATIC TELEPHONE MANUFACTURING Co. (Autcmatic Ekctric Co.) Tek- 
phone systems. 
4,507 Siemens BnaoruEgRs Dynamo Works. Ltp. & Ropcers. Starting switches and 
the like for alternating current induction motors. 
4,508 n Et Electric ignition systems fer internal-ccmbusticn cngires. 
(4/3/12.) : 
4,584 Harrison & Jacoss. Selective electric signalling. 
4.931 Ramsey & Macey. Section insulators for overhead conductors. 
5.763 FiTHIAN. Method of electrically governins the speed of engincs at sea. 
7,382 Browa sk. Electric insulators. (30/3/12.) 
7.918 Hope. Enclosed electric switches. 
8,445 Day. Means for connecting lamp-holders to bracket cr perdant tutes, cr lies 
wire conduits. 
9,592 Soc. ANON. DES ETABLISSEMENTS L. BLerioT. Electric contracts and switching 
or contacting apparatus. (24/4/12.) 
9,624 TuHoMPsoN. (Soc. Anon. des Telegraphes Edouard Belin). Transmissicn systems 
for electric telegraphs and the like. a 
12,238 GanRRECHT. Extensible electric-light fixtures. . 
12,437 Siemens Bros. & Co. & Hirp. Means for electrically indicating cr countirg 
revolutions of shafts. axles or the like. 
12.708 PauL. Thermo-couples for pyrcmetry. 
12,956 NEurELDT & KuHNKE (FIRM or). Multipole ignition magneto with rotary fell 
magnet. (13/1/13.) Te 
13,610 Axt.-Ges. Brown Bover! ET Cige. Cooling of apparatus built in connection with 
anelectric motor. (20/2/13). 
14,188 LUNDBERG, LUNDBERG, LUNDBERG & Peco. Electrical switches. 
14,380 Siemens Bros. Dynamo Works, LTD. (Siemens Schukertwerke Ges) Wind- 
ings for dynamo-electric machinery. 
14,426 FRIED. Krupp AKT.-GEs. GRUSONWERK. Magnetic separators. (19;7/12.) 
Relates to a magnetic separator in which the material to be treated travels cress 
the magnetic field in the same direction, relatively to the co-operating magnet pek, 
as the direction of travelof the surface to which the magnetic or magnetisatle partcs 
are attracted, and adhere while in the magnetic field, the latter being sub-divided ty 
planes parallel to the direction of travel of the material into partial fields, the strergt!s 
of which differ from one another. ae 
14,459 Simpson. Operating-mechanism of sand-discharge valves for electrically: 
propelled vehicles. . l 
15,060 MASCHINENFABRIK OERLIKON. Regulating relay devices for use in connicixa 
with electric circuits. (7;3/13.) 
15,259 SCHUMANN. Electric alarm for preventing the unauthorised opening cf leds. 
(5/8/12.) = 
15,284 MELLERSH-JACKSON (SIGNAL GEs.) Charging and discharging of electrical 
condensers or the like. 
15,686 Brooks & HoLt. Variable-specd dynamo-electric machines. l 
16.428 CAMrBELL. Electro-motors for portable electric drilling machines and the like. 
16,609 DRvsDALE & DispLAYER Co. Means for operating electrical switches. 
16,705 UupERwoop. Trolley heads for overhead conductor electric traction systems. 
17.416 Siemens & HarskE AkT.-GEgs. Electric glow lamps. (2/8/12.) 
17,665 SIEMENS-SCHUCKERTWERKE Ges.  Electrically-heated flat irons. 
17.198 Canpo.ite Co. & Taussic. Electric imitation candle lamps. np 812 
19,517 ALEXANDERSON. Polyphase alternating-current commutator motors. (2€ El 4 
A polyphase commutator motor having a compensating winding and an ane 
provided with a commutator and brushes, each phase of a [agi dise alternate 
current sourc> being connected between and adapted to supply current to the sax 
brushes and said compensating winding. J 
19,592 STERLING TELEPHONE AND ELEcTRIC Co. (Telephonfabrik Akt.-Ges. vem ^ 
Berliner). Selector switches for telephone systems. 
20,796 PauL Braun & Co. Recording galvanometers. (14/9/12. 
21,89] Mitter. Marine cableways. LL lutica: 
22,744 HvsiNETTE. Process for the electrolytic deposition of metals from solutis: 
containing same. 
22,745 Hysinette. Electrolytic process for extracting copper frem orcs, 
22,902 Siemens Bros & Co. (Siemens & Halske Akt.-Ges.) Electrical relays. uch fet 
24,117 SIEMENS SCHUCKERTWERKE Ges. Oil-insulated electrical apparatus, tuc 
instance as transformers. (24.10/12.) . 
An oil-insulated electrical apparatus having an expansio 
insulating oil comes only into contact with a body of air or ga 
between two liquid surfaces. 
24.472 Yount. FINIGAN & BRANNAMAN. Electric welding apparatus. 
24.809 ScLATER. Mounting switches and other electrical apparatus in boxes. . ae 
24,966 DuBasH. Electric alarm to audibly indicate the movement of marine engt 
in a direction contrary to that shown upon the telegraph dial. 1112) 
27.472 SIEMENS-SCHUCKERTWERKE Ges. Electrically-driven vehicles. (28 D, T 
28,522 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Arrangements lor 3^ 
apparatus from a distance by electricity. 


n device in which tte 
s cnclosed cr traff 


APPLICATIONS FOR PATENTS 


b 
NoTE.—7T he undermentioned Applications (except those marked 1) are rol open 
public inspection until after acre PIRE of Complete Specifications. T host marked od 
open to inspection 12 months after the date attached to them. if they have not been p jcators 
previously in the ordinary course. Names within parentheses are those of pare 
of inventions. When complete Specification accompanies application an asterisk is 


January 19, 1914. 
1.395 Waters. Protecting electric feeders and the like. 
1,405 FRIED. Krure Akr.-GEs. Continuous-current generators. 
31/1/13, Germany.)* 
1,421 Twippy & Starly. Method of and mzans for the produc 
tension magneto machines used for ignition purpos?s. 
1.437 Harseck & Lan. Electrolytic production of malleable or for 
1,452 KANDO. Overhead conductors of electric railways. 


January 20, 1914. 
1,464 Rorre. Obtaining variable frequency, a variabie-speed motor, 
a great ratio of generator and motor speeds. for $ 
1,495 SmitH. Racing preventer and regulator (electrically controlled) fo 
other engines. has a submarine) 
1,514 BurLER. Apparatus whereby the position of a sunken vessel (such 39^ in tne 
can be located and telephone communication established between 
vessel and those above water. 
1,533 Ciinton. Rails or tracks for tramways and railways. 


(Addition to 1.407,13. 
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MIHINI 


COMPANIES’ MEETINGS AND REPORTS. 


EE 


British Insulated & Helsby Cables (Ltd.) 


The annual general meeting was hcld at Liverpool on Monday, Dr. 
E. K. Muspratt presiding. 

In moving the adoption of the report and accounts for the year 1913 
the CHAIRMAN said thatthe profit amounted to £247,351 com pared with 
£218,395 for the previous year. He was pleased to be able to say, as he 
did last year, that the good results had been obtained, not through extra- 
ordinary profits or volume of business in any one department, but by a 
general increase of business in the various departments, which had been 
enlarged from year to year by expenditure on capital account, and the 
results showed that that was a wise policy. It was only fair to state, 
however, that competition in their line of business was somewhat on the 
increese, but, owing to th> conservative financial policy followed by the 
board in the past, they felt quite confident that the company would 
be successfully able to deal with that. While prospects of trade generally 
throughout the country were not as vood as they were, their works still 
continued to be fully employed. Some contracts of exceptional magni- 
tude were at present in hand, notably the making and laying complete 
of large quantities of telephone cable for the General Post Office, who 
were, in his opinion, showing commendable enterprise in coping with 
the telephonic requirements of the public. Another contract that they 
had in hand was one for the whole of the high-tension cable for the electri- 
fication of the London & North Western Railway's suburban system, 
perhaps the most important one. electrically, that had yet been under- 
taken in this country. It might be of interest to state that the company 
had obtained an order for the overhead equipment which formed part of 
the electrification scheme for the whole of the Melbourne Suburban Rail- 
ways, that being one of the largest contracts of its kind ever placed. 
With the balance brought forward from 1912 there was an available sum 
of £321,581. Sums had been written off for depreciation and £35,000 
hid been written off patents and good will, reducing the last item to nil. 
The latter item originally stood at £251,672 and its annihilation should 
very materially strengthen the financial position of the company. The 
directors were following the policy of judiciously extending the company's 
manufacturing plant to meet the demand in th? departments returning 
the best profits. Their interests in subsidiary companies were improv- 
ing and it might be anticipated that they would vear by year form an 
increasing source of strength. He was glad to say that a further marked 
improvement had taken place in the business of the Midland Electric 
Corpn. for Power Distribution, the revenue for the past vear having 
increased from £30,943 to £38,062. He was pleased to report a further 
considerable improvement in the Electric Supply Co. of Victoria, 
another company in which they were also largely interested. The 
Automatic Telephone Mfg. Co., in which th» company had a con- 
siderable holding, also showcd a substantial improvement. — Conclud- 
ing his remarks, the chairman intimeted that owing to the insufficient 
sipply of workmen's dwellings at Prescot and the long distance the men 
had consequently to travel daily the directors were contemplating the 
development of a site near the works on Town Planning lines. With 
regard to the staff, he need hardly say that the good results for the vear 
would not have been achieved without the hard and intelligent work of 
the general manager, Mr. Sinclair, and thy most loyal co-operation of th? 
other principal officials of the company. 

Mr. JAMES TAYLOR seconded the motion, which was carried unani- 
mously and without discussion. A further dividend of 9s. per share, making, 
with the interim dividend already prid, a total of 13 per cent. for the 
veer, was declared on the ordinary shares. The retiring directors (Mr. 
James Taylor and Mr. G. Crosland Taylor) were re-elected, and the 
auditors (Messrs. Chalmers, Wade & Co.) were re-appointed, and a vote 
of thanks to the chairman and directors for their past. services terminated 
the proceedings. 

AMERICAN TELEGRAPH & TELEPHONE CO. (LTD.)—The re port for 1913 
States that at Dec. 31 the number of stations which constituted the com- 
pany's system in the United States was 8.133.017, an increase of 676.943, 
including 215,181 connecting stations, 2.717.808 of those were operated 
by local, co-operative and rural independent companies or associations. 
The Bell telephone toll lines of the United States now reached. 70,000 
places, from many of which a telegraph message can be sent. The extent 
of the system is best realised by comparison with less than 60,000 post 
offices, 60.000 railroad stations and regular telegraph offices at about 
25,000 places. The net earnings were $40,576,746, an increase of 
82,669,101 over 1912. The interest charges were $7,6; 6,655. and the 
dividends at the regular rate of 8 per cent. per annum were $27,454,037. 
lt is estimated that the outstanding capital obligations represent over 
$24,500,000 more than their par value. 

_ ARBROATH ELECTRIC LIGHT & POWER CO. (LTD.)—At the recent meet. 
ing the chairman (Mr. Geo. Balfour) said that during the year the exten- 
sion of plant at the power station had been completed and they were in a 
position to meet the increasing demands for current for light and power. 
A dividend of 34 per cent, per annum was declared on the ordinary shares, 
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AUTOMATIC TELEPHONE (MFG. CO. (LTD.)—The chairman (Mr. Jas. 
Taylor) stated at the meeting on Monday that the profit for the year 
(£21,166. 10s. ld.) showed an increas? over the previous year of 
£10,067. 13s. 3d., which the directors considered satisfactory. Ths 
directors’ faith in the future of the automatic telephone had, if anything, 
been strengthened during the year's operations. As a matter of fact, 
however, the amount of actual automatic work completed had been dis- 
appointing. On the one hand the number of orders received had been 
quite satisfactorv, but on the other the company had not been able to 
complete any substantial amount of the work for the resson that the 
purchasers had not been ready to take delivery. Once the initial delay, 
which was beyond their control, had been overcome, the orders in hand, 
and others that it was confidently expected would be obtained in the 
near future, would follow in regular sequence through the factory. 
£18.183. 3s. 11d. had been spent on capital account during the ycar in 
additions to the factory and offices, to cope with the increased busincss 
they expected in automatic telephone equipment in the near future. 
The prospects for the future were brighter than the results shown by last 
year’s working would appear to indicate. They had not been able to 
turn out the amount of work for which they had received orders, and they 
were naturelly disappointed, but they had to remember that the com- 
pany were only makers of the equipment, and that they did not put up 
buildings. Special buildings had to be got ready for these appliances, 
and they hoped that when once the Government started they would be 
able to show them better results than had been the case last vear. 

Mr. D. Sinclair, who seconded, said they had on their books very 
good orders indeed, and the automatic system qua automatic system had 
not disappointed them in the slightest degree. — 

BRITISH ALUMINIUM CO. (LTD.)—The trading profit for 1913, toge the! 
with interest and dividend on Investments and deposits, the revenue 
derived from Kinlochleven and Foyers estates and transfer fees, is 
£968,720. 5s. 2d., and with £10,206. 12s. 7d. from 1912 the total is 
£278.926. 17s. 9d. Deducting income tax, legal expenses, bad and 
doubtful debts, depreciation of investments and furniture and proportion 
of profits payable to directors (£23,007. 8s. Id.), the prior lien debenture 
service fund (£48,000), debenture stock service fund (£43,223. 17s. 7d.), 
reserve for depreciation (£50,000) and reserve (£50,000), the balance is 
£64,695. 123. 1d. The directors recommend payment of a dividend of 
6 per cent. per amum (less tax) on the preference share capital 
(£17.974. 4s.) and a dividend of 5 per cent. per annum (less tax) on the 
ordinary share capital (£30,031), leaving to be carried forward 
£16,690. 8s. Id. It is now proposed that the dividend on the preference 
shares be paid half-yearly on April 1 and Oct. 1 in each year. The 
interim dividend in respect of the current year will be peid on Oct. 1, 1914. 
The various works of the company have been operated satisfactorily 
during the vear. Additional plant has been installed at the aluminium 
works at Vigelands, Norway, thereby increasing the productive capacity 
of those works. The new rolling mills at Warrington are now in opera- 
tion, and the power plant for the works is in course of erection. Arrange- 
ments have been made for a temporary supply of power meantime. Land 
has been acquired at Burntisland, Scotland, and arrangements are in 
course of preparation for the erection of works for the manufacture of 
alumina for supply to the company's factories in Norway and elsewhere. 
Further extension is also required to the works at Kinlochleven for the 
manufacture of carbon electrodes, and arrangements are in progress in 
that connection. The company has purchased from its subsidiary com- 
pany a large tonnage of good quality bauxite in order to s^cure a reserve 
of raw material. This will only be used if and when required to supple 
ment the supply under existing contracts, The output and sales for the 
vear have been satisfactory. The prices obtained show a considerable 
improvement over the previous year. The demand for the metal con- 
tinues to increase, although at present there is a temporary slackness, 
due to the general falling off in trade in the chief markets at home and 
abroad. There is no change to report with regard to the Orsiéres power 
and railway schemes. 

CLEVELAND & DURHAM ELECTRIC POWER CO.— The director's report 
states that the end of the company's financial vear has been altered trom 
June 30 to Dec. 31. For the six months ended December last the gross 
profits, including dividend receivable from the Cleveland & Durham 
County Electric Power Co. for the year 1913 of £18,900, amounted to 
£25,700. After providing for debenture and other interest, there remains 
£16,175. which, with amount brought forward, gives an available balance 
of £18,641. It is proposed to pay a dividend of 5 per cent. on the pre- 
ference shares, to transfer to depreciation and renewals account £1.000, 
to reduce expenses of issue of debentures by £500, and to carry forward 
£8,798. 

CLYDE VALLEY ELECTRICAL POWER CO.—The accounts for the past 
half-year show a profit of £29,132, and after adding balance brought 
forward (£18,263) and paying preference dividend to Oct. 31, 1913, ad- 
justing interest and transferring £12,500 to contingency fund for de precia- 
tion, &c., the balance is £27,678. The directors recommend placing to 
special reserve fund £3,045, writing off interest paid to shareholders 
during construction (£15,155) and carrying forward £9,477. The chair- 
man (Mr. F. C. Goodiner), in moving the adoption of the accounts at the 
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meeting last week, stated that while the revenue from sale of current had 
increased by about £8,000, the benefit of that had been largely counter. 
acted by increased cost of coal, labour, rates and taxes, and general work. 
ing expenses. Contracts for supply showed an increase of 5,700 H.P. 
during the half-year, and the prospects of further business were satis- 
factory. An important extension of the company's system to the Vale of 
Leven had been completed since the close of the half-year, and important 
eontracts had recently been entered into in that arca. 

GATESHEAD & DISTRICT TRAMWAYS CO.—The total revenue for 1913 
amounted to £62,199. After deducting expenses, including provision for 
renewals (£2,860) and writing off depreciation of investments (£1,537), 
the balance was £26,158. With £1,828 brought forward the total is 
£27,987. The directors propose to place £4,500 to reserve, £2,222 to 
sinking fund for redemption of mortgages, and after paying the preference 
dividends for the year the directors recommend a dividend on the 
ordinary shares at the rate of 6 per cent. per annum (an interim dividend 
at rate of 5 per cent. per annum for half-year ended June, 1913, has been 
paid), and also a bonus of 4s. each on the ordinary shares, leaving to be 
carried forward £3,708. The Northern General Transport Co.'s offer to 
the shareholders of the company (and to those of the Jarrow & District 
and Tynemouth & District Electric Traction Companies) to exchange 
their holdings for fully-paid holdings in the Transport Company has 
been accepted by holders of 94 per cent. of the total issued share capital 
of the company. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD).—Tho directors’ report for 
1913 states that the supply of electricity continues to show satisfactory 
progress, 5,101 lamps having been connected during the year. The total 
number of lamps supplied on Dec. 31, 1913. was 40.810. During the year 
504,247 units were sold, compared with 445,688 in 1912. A new engine 
and 500 kw. dynamo have been installed et the generating station at 
Waterloo, increasing the capacity to 1,000 kw., after ellowing for the 
removal of three old engines and dynamos which are now too «mall for 
economical use. The profit for the vear, together with the balance 
brought forward. after payment of the final dividend for that year and 
the interest on the special account, leave an available balance of £4,445. 
An interim dividend has been paid at the rate of 4 per cent, per annum, 
and £1,125 set aside for depreciation, leaving £2,190, out of which it is 
recommended that a dividend be declared for the half-year at the rate of 
4 per cent. per annum (less tax), that £000 be placed to reserve, and that 
the balance of £161 be carried forward. 


RICHARDSONS, WESTGARTH & CO. (LTD.)—The accounts for 1913, 
after providing £19,964. 7s. 6d. for maintaining buildings and fixed and 
loose plant, show a profit of £25,377. 16s. 24. Interest on 4} per cent. 
perpetual debenture stock absorbed £15,750 and directors’ fees £1,700, 
leaving a credit balance of £7,927. 16s. 2d. The results, although show- 
ing a definite improvement, have been unfavourably affected by the delay 
in completing the contracts taken before the trade boom set in, but even 
in the later contracts the phenomenal prosperity in shipping has, so far, 
failed to reach the mercantile marine engine-building trade on the 
North-east Coast to any appreciable extent. The margins obtainable 
under exsiting conditions are quite out of proportion to the eapital 
involved, being insufficient to meet the incessant demands upon the 
industry and at the same time leave a reasonable protit. The marine 
department is at present well employed, and the steam turbine depart. 
ment is also well supplied with work, including two ]and units of 
18,000 H.P. and 15,000 H.P. respectively, which are among the largest in 
the country; also a marine geared turbine twin-screw set of 6,000 H.P. 
The position generally is more favourable than for several years past, 
and, given normal labour conditions, a continuation of the im provement 
shown in the year under review is reasonably essured., 

SLOUGH & DATCHET ELECTRIC CO. (LTD.)—1t was reported at the 
recent meeting that the capital at the end of 1913 wes £64.346, an 
increase during the vear of £6.315, mainly for a 400 kw. steam turbine, 
a water cooling tower, and meins extensions, The equivalent of 1.716 
additional 8 c.p. lamps were connected, making the total 27.630 8 c.p. 
842,389 units were sold (against 819.733). and the revenue was £8.900 
(against £8,546). The total aveilable profit was £41,903. 38. 6d. ‘The 
directors placed £1.250 to depreciation fund, a dividend of 6 per cent, 
(less tax) was declared, the balance (£376. 185. 6:1.) being carried forward, 

URBAN ELECTRIC SUPPLY CO. (LTD. )—For th^ vear ended Dee. 3]. 
1913, the gross profits were “64.804. 145. 104. compared with 
£57,465. 18s. 63. in 1912. and after deducting the expenses the balance 
(£61,684. 25. 10.1.) has been carricd to net profi! and loss account. The 
amounts reqnived for interest and debenture stock redemption absorb 
£39,659. 8s. 6d.. leaving an available balance (including £996. 8». 104. 
brought forward) of £23.02]. 3s. 2d. The directors recommend that 
£12,000 be placed to reserve for depreciation, that a dividend of 4 per 
cent. for the year be paid on the preference shares (£10,000), leaving a 
balance to be carried forward of £1.021. 3s. 24. The balance of the 5 
per cent, dividend on the preference sharcs will be satistied by funded 
dividend certificates. The total connections at the end of the vear were 
equivalent to 760,319 33-watt lamps, ageinst 677.495 and 589,737 in 
1912 and 1911 respectively. 

VICKERS (LTD.)—In the report for 1913 it is stated that the improve 
ment is due to the profitable expansion of the various branches of the 
company's business. Expansion of the company's business proceeded 
during the last year with a rapidity which it was quite impossible to 
foresee even as recently as 12 months ago. The directors have found it 
necessary for the maintenance of the company’s position to incur heavy 
expenditure in enlarging various parts of the company's plants. In the 
result, the directors tind that the increase of the capital effected last year 
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is still insufficient to meet its growing requirements. They therefor 

request the concurrence of the shareholders in an increase of the ordinary 
share capital of 1,110,000 shares, each holder of ordinary shares in the 
company being entitled to subscribe for one ordinary sharcs in respect 
of every four ordinary shares of his present holding. These a }ditional 
shares will be offered to the ordinary shareholders at 28s. per share. After 
providing for debenture interest and for depreciations the profits for the 
year were £911,996. 8s. 11d., and with £236,439. 8s. 9d. brought forward 
the total amount available is £1,148,435. 17s. 8d. Of this amount 
£300.000 h*s been placed to general reserve, and after deducting the 
interim dividends paid in August last on the preferred stock and pre- 
ference shares (£35,312. 10s.) and on the ordinary shares (£222.000) the 
disposable balance is £591.123. 73. 8d. "The directors recommend the 
following final dividends: 24 per cent. on the preferred stock and pre- 
ference shares (£35,312. 10s.) and ls. Gd. per share on the ordinary shares, 
making with the interim dividend 2a. 6d. per share, or 124 per cent. for 
the year (£333,000), leaving to be carried forward £222,810. 17s. 8d. 

WEDMORE ELECTRIC LIGHT & POWER CO. (LTD.)—At the meeting 
last week a dividend of 5 per cent. was declared, and the managing 
director (Mr. W. G. Burrouzh) stated the directors were satisfied with 
the progress made, various extensions having been made in lighting the 
villages of Theale end Blackford. 

WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)—Sir Wm. Shipley, 
who presided at the meeting last week, said that the capital expenditure 
during 1913 amounted to £435. 2s. 5d., bringing the total to 
£93,232. Vis. 8d. The profit (including £451. 5s. 4d. brought forward) 
was £7,012. 4s. 6d.  Deducting debenture and other intercst (£791), 
dividend on 5 per ccnt. preference sharcs (£1,108), depreciation, renewal 
and reserve fund (£2,000) and directors’ fees (£350), the balance available 
for dividend was £2,763. out of which the directors recommended that a 
dividend of 5 per cent. (less tax) be paid on the ordinary shares, and that 
the balance (£408) be carried forward. During the year new lamps were 
connected equivalent to 1.650 8 c.p.. making the total connected 52,726 
8c.p. Their revenue had increased from £11,305 to £11.915, partially 
due to the Court being a little longer in residence. At the beginning of the 


year he had some misgivings as to whether they would be able to show 


an increased profit, as he intimated last March, for the fuel oil consumed 
by the Diesel oil engines, and on which they were relying for their cheap 
units, had considerably increased in price, and the new contract they had 
to make last March was at a price nearly 100 per cent. in excess of the 
old contract. That increased price had adversely affected all users of 
0.| fuel; but, notwithstanding the increased oil fuel costs, they had been 
able to show an increased net profit of £300. There was an indication 
that the oil fuel would be lower this current vear, and as nothing abnormal 
in the way of expenditure was anticipated, they had every cause for 
hoping that the year's working would be satisfactory. The capital 
ex penditure during the vear had been unusually small, and had been used 
chiefly in adding 35 new consumers, representing 1,650 lamps. Quite a 
large number of smallclectrical articles were in use by consumers, and they 
were endeavouring to encourage larger consumers to adopt electricity for 
domestic purposes, such as heating and cooking, at a special low rate 
during the hours of daylight. The company had been supplying the 
power for electrically driving the pumps et the Corporation sewage works 
for a 12 months trial. The result had been so entirely satisfactory that 
the Corporation had decided to adopt electric pumping on terms mutually 
advantageous to the company and the ratepayers. The company's 
tender for the publie lighting of the main streets of Windsor had been 
accepted for a further period of five years, end Eton Urban Council had 
also accepted their tender for the lighting of Eton for a further period. 


CITY NOTES. 


ene Qe 


MEMORANDA (March 26).—Bank rate 3 per cent. (since Jan. 29, 1914). 
Price of silver, 2631. per oz. Consols 751—753 for money and 
for account. Consels Pay Day, April 1. Stock and Shares Continuation 
Days, April 6 and 27. Ticket Days, April 7 and 28. Pay Days, 
April 8 and 29. Mining Shares Carry Oves Days, April 3 and 21. 


— — 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—IJt is announced 
in connection with the Forocaba hydraulic developments of the Sao 
Paulo Electric Co.. that the first two units of 10,000 H.P. cach have been 
completed, while the third unit is expected to be ready in a week or two, 
CROMETON & CO. (LTD.)J—At a meeting of the debenture holders on 
Monday, under the presidency of Mr. Ivor Bevan (the trustee), the pro- 
posed scheme of arrangement was passed by a large majority. Th: 
debenture interest has been raised from 5 per cent. to 54 per cent. as from 
Jan. ] last. 
GLOBE TELEGRAPH & TRUST CO. (LTD.)—'The directors announce an 
interim dividend of 2s. per share, tax free, on the ordinary shares. 
LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—The directors recom- 
mend a tinal dividend of 5 per cent. on the ordinary shares, making 8 per 
cent, for the past year, tax free. | 
NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—It is an- 
nounced thet the acceptances received from shareholders in the County 
of Durham Electrical Power Distribution Co. of the offer made by the 
Newcastle-npon-Tyne Company for an exchange of shares, represent 
over 9U per cent. of the outstanding capital of the Durham Company, and 
the directors of the Newcastle Company are proceeding with the 
scheme, 


— —— i 


|l 


Cw 
» 


Dow nA 


LIPS 


rà eds wie ME 
E, XE MN cxi e 
gmt 


yf LT iT A Ru 
NE 


"m 


à 
aoe 
rf 


^Y 
. 


n 
f 


BRE E 


T E. 


Rob 


EM 


a EMEN 
P Ga - 


e 


EP TA 
r 


- = LL 
4 T teer 
rae L^ f (n IUE 
UM ra eR 


THS BLECTRIOIAN, MARCH 27, 1914, 


METAL PRICES. 


Messrs. J. B. Gamham & Sons, 132, Upper Thamesnaee London, E.C., a under 
date March 25 the following as the present basis prices of 
New METALS. per lb. Spelter @eese@oeseaeseeovoseeseerees rd m '6 
Solid Drawn Brass Tubes. eeeveae A Antimony evseneseeseeensese £29 10 0 
Solid Drawn Copper Tubes ...... id OLD METALS. per ton. 
Brazed Copper Tubes ........... Clean Scrap Copper ........ £59 0 O 
Brazed Brass Tubes ............ Sid | Praziery Copper Serap ..... £94 0 0 
Brass Wire . **-.c0€909000€606020t0202€6920€ ; Old B rass, c clean bd ld £40 0 0 
Rolled Brass .......... "E : ie Old Lead, less 4lbs. ‘owt. £17 12 6 
Brass Sheets Sesgeeor @eeunthtoeeaesse o Old Zinc. ee@evereneveeseen £16 0 0 
Copper Wire ....... ees Ghd. | Tea Lead. sess... PME SEM £16 15 Q 
Hollow Pewter . es... £125 0 0 
per ton. 7 Black Pewter.............. £65 0 O 
Copper Sheets Coeeeeeseeve £89 0 Gun Metal eeteete eeteeonevece £52 10 0 
English Lead .......... cose £19 15 | Aluminium (mixed) ........ £45 0 0 
Mr. A. Joseph, Earl-street, London-road, See London, S.E. quotes under date 
March 25, the following prices of Orn METALS :— per ton. 
per ton. | Old Lead (less 4lbs. cwt. Draft) £18 O O0 
Aluminium Cuttings. cresese £62 0 0; Tea Lead .. eco n... £17 0 O 
Old Brass ................ £42 0 O | Old Zinc,.s sv veio e veo £16 5 0 
Clean Copper....... eseese £60 ^ O, Hollow Pewter ............ £125 0 0 
. Braziery Copper ....... ose ES Shaped Blacx Dewter ..... . £90 0 0 
Gun Metal ............. e. o 9| Clean Copper Wire ........ £62 0 0 


Mr. Joseph can supply solder at the following prices per ton: 


_or strip), £68; Commercial Tinman's Solder, £90; Blowpipe Solder, £99. 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS 


Plumber's Solder (in bar 


z AGGREOATE. 
Week 3 Inc or dec. 
LINE. © : 
ended. (a) No. of: Amount, |! oe Amount: | Inc. Aree 
| £ I, £ 
Aberdeen ation ...| Mar. 18| 1,458 + 871! 42 67,085 + 3,841 
Anglo-Argentine ........ » 1.8; 55913, — 392! 11 628.953 | 20,016 
Ashton-under-Lyne......| 4 2l 419! — 36| 52 23373 |+ 1,418 
Ayr Corpora —— di 240 | 4 28 | 44 16027 “+ 2,319 
Bath Electric Trams, Ltd... ,, 18 709 | + 4 | 11 7,776 i+ 129 
eee —————Q s 22 1,205 | + 87' 5I 65,619 n 5,889 
Ingham ation. » 20! 12485 | + 1.4451 51 609.324 i+ 51,632 
Blackburn Corporation ..| , 18| 1165 + 127| SI | 65.579 |+ "5.320 
Corporation......| » 22| 2595| —  Á5205| 51 | 138836 !— 7,009 
Bournemouth Corporation| ,, 18 1,655 | + 54 | 152 101,283 j+ 9.757 
Corpora soslo ar 2l 5614 | — 70| 51 300,253 ++ 18,87) 
ton Corporation Seal’. wap cee 83 | — 151] SI! 53,523 i+ 2,979 
Bristol Trams & » 20} 7,250} + 518] ıl 82931 |+ 5,839 
urnley Corporation..... » 21 1,591 i 225 ee ee 
Burton Corporat vase] ape 22 273 | —. 2| 51 14,932 + 781 
Bury ta t D ecsosoeo ry) 22 1,294 — 206 51 68 276 + 2,320 
N | "(Ha E36 is | gna | 
00o oF " — 2 
lon......| » 14; 2574| + 38! 59 | 135223 |+ 12249 
Central London Rallway.| ,, 21) 540!) + 724! 12 62,549 i— 2124 
Gity & South South ondon Riy » 21) 285] + 57) 12 34313 |— 1,925 
» 19 47) |] — 12) un 4910 I+ 23 
*Der Peoeesoareecerecs » 13 1,5214 T 65 49 82,858 — 5,829 
y *€9956000090090099295 » 21 905 T 92 191 49,73] t 4,271 
Dover tlon......| , 14 193 | + 5| 59 11,929 |+ 103 
Dublin & ucan Railway | , 20 123 | — 13| 11 1277 |— 37 
United e*sscícctoíc(9 T) 29 5,605 t 282 411 59.033 P 2,082 
Corporation ....| ,, i| 1,216) + 88, 44 57,265 |+ 3,847 
East Ham Council ......| ,, 21} 1,010; — 110] ¢5! 52.613 |— 2,575 
BNMinwecskscusecneeest ce 2l 262 | — 2-| 151 14,353 |+ 1929 
Exeter Corporation .....| ,, 20 286 | + 14! 5l 17.025 i+ 793 
Glasgow Corporation ...| „ 21 | 20,972 | + 1,433 | 44 | 853214 |+ 69,143 
en E "T] d un + E 12 1,433 I 22 
potas Corporat on.... s f E + n 50 104,695 |+ 4,097 
Elec. Trams = m 
Hong Rong eee essese| 4, 21 | $01,134 | +$2,400 | Wi2 | $147,618 4- $51,635 
Huddersfield dCorpn.....-| » 2l 2187| + 233| st | 104421 n 5,763 
ligll Corporation eserse!) » 21] 3216 + 99) SI 161,564 |+ 8,222 
District Council eca » 21 451 ae 5) 22.817 road 824 
i District Council .| ,, 18 127 | + 7| 5l 6,683 |+ 93 
ipn Corporation ....| ,, 21 372|— 5| SI 22.665 [+ 713 
exe Corporations |: wd. delle SON cR Es du 
Lanarkshire Trams Co. ..| |, 19 17732| + 235; 11 20,231 |+ 2,637 
ire United ...... » 18 1525 | + 213 11 16,852 |+ 2,253 
Corporation.......| .,, 21} 7,897] + 193] 51 | 412,084 l+ 17,164 
eter rpration ...| ,, 21| 2,798| + 2! 12 31,859 |+ 1,749 
Corporation OT toos Bal 673 | + 47 | 944 31,52 |+ 1,482 
2d poration sess o 2l 123 | — 16 | 5! 6.790 l+ 243 
Liver, rporation ...| ,, 14] 1272 | + 730 / £11 132424 |+ 7,011 
du Overhead Rr » 22| L59|- 28] §11 19,572 |+ 604 
u po&ColwynBa » 20 164| — 51] 16 2,428 |— 52 
Lood d gaat C Coun is |» IL | 42289 | + 1,615 | 49 |2082,552 |+ 16,525 
prn ec. Ry. .Co....] 4, 21] 14690 | + 1,610] 12 | 175,945 '4 1,755 
x United ........| ,, 22| 5,385| — 155] 13 60,824 |+ 827 
Metoft Corporation ..| ,, 21 149 | — 3| 21 43590 | 391 
ter Corporation . s Y "42 5i k ]7. 
Morey Railway es) no 20 | ‘3403; ~ R) 12 | 27018 |t 42 
litan Dist. Ri ME ; 
etaman ” alt ml e em PEN 
Neun Corporation or wi 2] 187} — 41: S5 10,538 t 517 
N soa tea e Corpn. » di 4,937 | + 23| 5 251,062 |t 22,203 
Northam ton Corporation| ,, 20 544| + 34 | $51 28,931 |+ 1.79? 
eri “or paration e| » 22) 2,118) — 4: 52 | 114,176 |+ 7,715 
Perth (W. de Doreen » 18 145 | — ?| 44 7,546 ,t 182 
Portamouth Corporation .| ,, 14| 1,8836/ + 195, 5) | 110,723 i+ 7,498. 
Pora aperat i v fg} St S B [t S 
* » l| , , 4 
Salford Corporation .... » 23; 5,051 | -— ae 51 | 265,871 i+ 11,828 
ud Corporation es 4, 24| 7429 | + 314 {52 | 382,764 l4 27,490 
Menas [rama ssesesej n 20 | $1,833| + $332 (l1 | $145,679 |+ $8,879 
politan Tramways| ,, 2) 900 | + 2061 12 11.053 |+ 3,001 
Souther oe esl » 18| 1,182] + 38] 5 65,510 | 3.591 
sty de “orporation est n» 18 6933 | + 129! 5I 40,042 [+ 7.975 
ds eh yde&c, J.B. ,, 21 698 | — 185! £51 39,336 |t 5,052 
SOPO sereta renees ee eae ee es ee te 
poration..j) ,, 22! 1,277, —  128| 51 73077 |t 6,297 
sudeland District .... p 18] 556 | 40 29 | 11318 |t 119% 
Iyn esie AT Por ation....| ,, 18 153 ; + 7; 152 8,.93 [s 47) 
Wal Cann eeere e 18 508 + ot 11 5,215 + 292 
War? rporation....| ,, 2l 1,105 | + 107] £51 61,119 i+ 5,517 
W poradon.....| a 21 623 | + J6| 12 7,049 I+ 181 
Wet Has corporation..| |, 19 442| — 23 | 5| | 2249 + 387 
Wolverhars poration ..| ,, 19] 2697| — 22 450 | 137,134 [+ 4,357 
Yorkshire .R. Corpn... »" 18 1,071 + 22 ov ee 
TO WR. Trams .. 22| 1381! —  22' 12 17.060 i+ 1.325 


m e with the correspoading pz 
f In Includes omnibuses started Aug., 1913. $ T 
3 days. 


evel y by the com 
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13 e yes (increase £1,284). 


t Minus 2 days. 
€ Plus 2 days. 


$ Minus 3 days. 


ELECTRICAL L FEDERATION. —The traffic receipts on the tramways afid railways) 
included in the British Electrical Federation for the week ended, 

The omnibus receipts were £12,065 (increase 
Upon such sd ithe services as wore working both last year and this year the 
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ELECTRICAL COMPANIES’ SHARE LIST. 


{Charing Cross (W. xi 
Do. 


tCity of London E 
tDo 


^ itHove Electric Lighting Ord.... 


i|tLondon Elec. Supply Ord 


tOxford Electric Ord.. 


NAME, 


Electricity Supply. 


Bournemouth & Poole Elec. Sup. Ord.... 
. 44 per Cent. Cum. Pref.......... 
Do. 6 per Cent. Cum. Second Pref .... 
Do. 44 per Cent. Deb. Stock (red.) .... 
ga ed Md & enon Elec. Sup. Ord.. 


Central Pee Sin Co. 4 y Guar. Deb. Stck. 
& City) Bl-Sup.Co. 

43 per Cent. Pr *""»o.c99 . 
Do. per cent Deb. Sa (red.) bie Ks 

Do. per Cent. Deb. Stock (red.).. 
Do. c ty Undertaking 44?5 Cum. Pref. 
Chelsea Electric Supply Ord. MR — 
Do. 4j per Cent. Deb. Stock (red.).... 
Chiswick Elec. Supp. Corp. 1st Mort. Db. 
ectric Lighting Ord... 
. Doct Cent Cum. Pref..........* 
Do. 5 per Cent. Deb. Stock (red. ).. 
Do. 4b per Cent. 2nd Deb. Stock (red.) 
County of London Elec. Supply Ord..... 
. 6 per Cent. Cum. Prieto vss 
Do. 4f per Cent. Deb. Stock (red.).... 
Do. Second Deb. Stock......... e. 
Edmundson’s Elec. Corp. Ord........».. 
Do. 6 per Cent. Cum. Pref.....cecees 

Do. 6 per Cent. Non-Cum. Pref. .. 

Do. 4$ per Cent. Ist Mort. Deb. (red. j. 
Folkestone Electricity Supply Co. Ord... 
Do. 5 per Cent. Cum. Pref...... eee 
Do. 44 Ist Deb. Stock (red.) ........ 
[sle of Wight E. L. & P. Co. Deb. Stock.. 
Kensingtor, & Knightsbridge Ord....... 
Do. 6 per Cent. Ist Pref.. " 

Do. 4 per Cent. Deb. Stock (red. ».. 
Kensington & Kngtbg.Co.& Notting Hil) 
Co. (Joint Station) 4% Deb. Stock (red.) 
Kent Elec. Power Co. Irred. Deb. Stock.. 


«"*0909046990«€999 


fDo. 6perCent. Pref.......... eee e 
Do. 4 per Cent. Ist Mort. Deb....... 
db reet Electric Supply Ord....... 
TE Per eene Cum. | use ae 
per Cent. Deb. Stock Ist Mort. à 
Do. 3 per Cent. Mort. Deb. Stock(red.) 
Newcastle & & District E. L. 44 Mt. Db. Sr. 
Do. 2nd Mort. Deb. 
+Newcastle-upon-Tyne E. S Ord. 
fDo. Sper Cent. Pret.. paisa Sor dbi 
Do. 4h per Cent. Ist Mort Deb. eses 
Do. 5 per Cent. 2nd Mort. Deb. Stk.. 
North Metro. Elec. Power Sup. 5 Morts.. 
Do.  6?$ Cum. Pref. St.. Pape Rs 
Nottlng Hill E. L. Co. 69$ Non Com. Prat 


LAE EE E E 8 ee 


tDo. 5 per Cent. Cum. Pref ; 
Do. 4%, Deb. Stoc ees @eeageeeegeeseana 
St. James’ & Pall Mall Elec. Otd........ 
Do. 7 per Cent. Pret... css eeeeoees 
Do. 38 per Cent. Deb. Stock (red.).... 
South London Electric Supply Ord.. 
Do. 5% Ist Mort. Stock (red.)........ 
South Metro. Sur rt & Power Co. Ord. 
Do. 7 per Cent. 1 ef ivi esie. 
Do. 4j Ist Deb. Stock e 
Urban Electric Supply Ord............. 
Do. S5perCent Pr 
Do. 4j per Cent. Ist Mort. Deb..... 
Uxbridge à District E.S. Co. 5% Db. St. 
Waste Heat & Gas Elec. Gen. Stations. . 
Westminster Elec. Sup. Ord... ccccecece 
Do, 4j per Cent. Cum. Pref 


Electric Railways ani Tramways. 


Bath Pe Trams Pref. Ord...ccesececs 
Do. per Cent. Cum. Pref....c cscs 
Do. iri Ist Mort. Deb. Stock (red. ). RE E 

B'ham Dist. Power & Trac.4$ IstDeb. SE 

Bristol Tramwavs * Carriage Ord.. 
Bo: Cum. Pref.. 

4 per Cent. 
he rier actin neo, Pf. ‘Ord. NonCm 
Do. Def. Ord. St 
Do. 6 per Cent. Cum Pref... 
Do. 7 per Cent. Non Cum. Pref.. 
Do. 5 per Cant. Perpetual Debs.. 
Do. 4 per Cent. 2nd Deb. Stock. 

Central London Ordinary Stock....... 
Do. Gtd. Assented Ord. Stock ...... 
Do. 4 per Cent. Pref. Stock.......... 
Do. 44 per Cent. Pref.. . 
Do. Gtd. Assented Pref. Ord. "Stoc . 
Do. Ds zferred Stock.. eeeseeeseo"“8egee 
Do. 3 


***9*9$29*5* 


el. eereeaeseeosesgeg ed 


Debate 


| PE Seeeseeesreer 


rape Assented Df. Ord. Stock... 


Do. 4 per Cent. Debs.....c.c.oee. 
grin London Riy. 5 per Cent. 

Pref. (1 891). e*e00e58*05890*000*€9«0»6 
Do. (1 B95). vv» 6000s 00S ee ew eases 
Do. (1901).. eg*o506ce0*0*60í00909*6€02002a9*€9 
5 ee uS pan *e50927658*50002€ 


4 per Cent. Perpetual Debs....... 
Gatishead & District Trams Ord........ 
Hastings | & District Elec. Trams Ord.. es 


Do. % Cum. Pref. -e*906606928002025026 
iu Tramways Ord. COeeeeeerecece 
Do. 6 per r Cent. Pref. .ececeses TP 


Do. 44 per Cent. Dobs....... Ceoercersese 
I. of Thanet E. T. & Lt. 5 per Cent. Pref.. 
Do. 4 per Cent. Deb. Stock. ee eeeneaes 
Lanarkshire Tramways Peer er Te 
Lancs Utd. Trams 5% Prior LienDeb. Stk 
London Electric Ry. "Ord. St. 
Do 4^6 Deb. Stock 
per Cent. Pref. ............. 
ee United Trams 4% Ist Mt. ‘Db. St 
Mersey Con. rd. Stock.. *e-050502920* 
Metropolitan Bloc Tram: 4% Deb.’ Stock 
Do. 5 per Cent. Db. *ec€009052e0 
Metropolitan Rallway Salidas 


CE E E T 


Eu D PER 


DivrpEND 
PER CENT. 
Ymipg| DUE 
6% S| Ma, Sept. 
ar, 
5 0 0 Feb, Aug 
511 6| Feb, Aug 
412 9| Jan, July 
§ 5 0 M i 
317 O| Mar, Sept 
4 4 6| June, Des 
5 00|Feb, Aug 
i58 es MS 
an, 
R2 6s Jus 
an - 
4 8 6| March 
4 10 O | June, Deo 
416 9|  .. 
511 O| Feb, Aug 
470 an, july 
4 3 3| June, 
4 7 6| Jah, July 
540 b, Aug 
419 0 | Mar, i 
453 ie {uy 
470 ay, Nov 
os uno, 
710 ne N 
6 3 6 uy — 
6 0 O | April, Oct 
"ar 9 Pub! e 
dg 
500 Apt, 
$12 0|Feb Aug - 
e ug 
$12 6 Jan, July . 
470 e» l 
d 9 s oe 
2 an, u 
530 ar, gy 
eae 9 irá jn $ 
an, uly 
$12 6|AÀ Oc 
4 10 0} June, Dec | 
510 an. July 
6 3 9|Mar | t 
518 6 - 
5 11 0 be E 
410 O | Feb, Aug - 
4:8 O| Mar, Sep - 
4 17 0 oe 
5 8 6| April Oct, 
8 14 2 te 5 
$11 0 March 
415 O|Mar. Sept. 
572 ol fen An 
ug . 
5.0 Qg|Feb Aug 
613 6 ; 
4 19 0 oe i 
516 0 Fop’ ant 
e 
à 10 0| Apih Od 
[E April, Qet 
7 8 O] April, Oct 
5 1 O| April, Oct . 
ote olm “Aug, 
ay, 
5 11 0 | Mar,‘ Sept. 
470 Jan, July 
T A 
10 9 0| Jan, July 
6 0 O | April, Oct: 
5 2 0| Jan, July. 
510 0 eb, Aug 
5 10 Q ee ! 
318 6 | Feb, Aug, 
oe June, Dec 
610 0 | Feb, A 
5 18 0 ee la 
S 1 O| April, Oct 
5 8 0! May, Nov 
417 O | Feb, Aug — 
310 Á Feb, A l 
eb, | 
4 50 eb B2 
415 0 s 
346 Feb 
418 9 i» 
4 1 O| Feb, Aug 
S 3 0, Feb, Aug 
5 8 6 | Feb, Aug 
5 8 6| Feb, Aug 
4 9 0 | May, Nov 
776 M d 
se ar p 
8 0 0| April, Oct 
s Mar, Sept 
9 4 6| Mar, ps 
518 O| Jan, i 
5 6 2 ar, p 
5.5358 p Ju 
6 2 0| Feb, Aug 
512 0| Jan, July 
480 
sco Jul 
an, y 
a eb, Aug 
417 9j Jen, July 
519 0 « 
316 0| Feb, Aug 
t Ex Dividend, 


* No allowance has been made foraccrued Interest orredemption 
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Wed, EUR 
Duti, A NAME, l , Mar. 25) Yimtpmp. 
j Electric Railways and Tramways— Continued, | 8 s. d. 

8t. Metropolitan Rly. Surplus Lands Stocks.| 63 —65 |4 4 6 

St. Do. per Cent.Preference..........| 82 —B4 |4 3 6 

Bt. Do, 23$ per Cent. "A " Preference....| 80 —82 |4 5 6 

St Do. 3$ per Cent. Convertible Pref.....; 80 —82 |4 5 6 

St. Do, 3j per Cent. Debanture Stock....| 87 —89 |318 6 

Hy Mere Gates alius bei] MCA) e S 

ee way [EX DE oe 
st (st Be d Flat Probe SC asc maaan aes 
n y 
Und. Elec. Riya. Co. of London, Ltd.)) 74 —76 | 412 0 

Bt. | 3 Do. 3 per Gent. Consoltd. Rent ge| 71 —733 |4 2 0 

$t. | 4 Do. 4perCent. Midland Rent | 94—% j4 34 

8t. 4 Do. Guar. Stock 4 per Cent........... e3 —€6 4 13 0 

$t | 6 Do. 6 per Cent. Perp. Deb. Stock ....| 138 —141 | 4 5 0 

$t. 4 . Do. 4 per Cent. Ditto . *"»»2060000509002*9*9 93 —95 4 4 0 
l 8? Potteries Electric Traction eeoeeoece =, 8 0 0 
l Do. Sper Cent. Cum. Pref........... dH 711 0 

st. % Do. 4 per Cent. Deb. Stock. Gm. Pref. 84 5 3 6 
1| 1423) S. Met. Teama X Ltg. O7 Cim: g 80 0 

St, | 4 Do. 4per Cent. Deb. Stock..........| 66 — 514 3 
10 oe Updered Ele Ris Lon. Soares. AENEA) 3 mr! ee 
ee Do. 4} Bonds coves Ceececcecncaccce 99 —101 4 9 0 

St | 6 Do. 6% Cm. In. Deb. Rd. St. ......| 112 —114|5 5 6 

Do. 6 lp; bds. swith Coup. 12) ....| 896—901 '6 132 3 
“$ ee Yo kahe UE RR.) Elec. T rams, eovece —ft | ee 
5/26 | Do. fle Gait Gas Pet vesessessel 4—4} +3 6 9 
SA | 43% | Do UN Cant. Ist Debi........-.| 83 —86 |5 4 6 
‘Electric Manufacturing, &c. 

St. 4 Anchor Cable Co. 44% Deb. Stock......| 9? —101 |4 9 0 
i t Aron ty Meter eeeeesoeoeoe oe zm 8 t0 6 
l s Do. 696 Cum. I Db toto rt i- 6 17 § 
1} 0773 | Automatic Tele shone Mig Co 686 Cas Fi 1g—1t |415 0 
i 144 Babcock & eseeeveeeeoeogeod 34 —3t 418 0 
1|. 0 . Do. Pref. (EE EENE] 1&4—1 & 4 3 5 
5| 4 British Insulated & Helsby Cables Ord... 91-1014 17 6 
5| 3/0.| Do. 6perCent. Pref.. to? |414 0 

89.| 4 Do. per Cen t. Ist Mort. Deb. (red.). 102 —104 14 6 6 

8t. 6 . Do. 5 Mort. rt. Deb. Stock . €*«069060692292^»509 101 —10> 4 15 3 
l| 0/75 | British L. M. Ericsson Mfg. 6% PE... i—li 157 0 

St. | 449%) British Thoms'n-Houst'n 44% Ist Mt.Db.| 92 415 9 
2| .. | British Westinghouse 10 per t 16s —1 E 

100| 6% |. Do. 6 per Cent. Prior en. Dbs. (red.) 102 —105 | 5 14 6 

8t. | 4 .Do. 4 per Cent. Mort. Deb. 214—734 | 5 8 6 

8t. Brush Elec. Eng. Co. Prior Lien Deb. Stk. —85 |517? 8 

St. Do. 4% Perp. Ist Deb. Stk.........| 39 —43 10 8 0 

St . Do. Perpetu 2nd Deb. Stock TIPP 23 —27 16 13 0 
5| 5/0 | Callender's Cable Con. Ord.............| 112-128 |6 2 € 
$ Do. 5per Cert. *34&—55$ 416 6 

Bt 96| Do 4j per Cent; s lat Mort. Debs. (red.) 97 —102|4 10 0 
l| 2/83 | Castner-Kelln 21-2 717 9 

Bt. e . Do. 4i per Cent. 1+ t Mort. Deb. (red.) 104 —1 7|44 0 

. | Consolidated Electrical Co. Ord......... 3 700 
2/0. Consolidated Simal p Coceseververvese taas ee 
el Cecchi a a e POP Dee 
ne A pei 8 r 
Debe. (red.). *960«c009009*0900699 9260909 83 —85 $ 17 8 
l ee Dick, Kerr & Co. Ord...... *"e.0*09000696€ i-t 6 0 0 
1 0/2} Do. 6 per Cent. Cum. Pref... ecccc2006 i1—:! 7 1 Q 
: oo 5 fre ddp (“A” =e) (£3 pd.) m ee 

$t.| 4 Do. 4 per Cent. Mort. Deb. ioci (red. 58 —62 16 9 0 
| 96 Electric *"**0000002000096 il—il 7 12 0 
l Do. 7 per Cent. ef.. DE PD —ly 6 12 0 

85.| 4 Do. 4 per Cent. ist Mort. Debs. . 76 —79 |E 1 3 
10 General 6 Pref.........| 10}—10§ 15 14 8 

St. | 4 Do. 4 per Cent. ist Mort. Deb. St... —90 [4 9 0 
Ej l Henley’s Hos Works Ord. xj &boaus 134-144 | 510 0 

s d : pies Cent. Cet Ist Mort. Deb; Stock | 101^ —103 | 1725 
t. Do. 4 per st Mo Per 
IC] 10;0| India Rubber Gut. Per., » Works Ord. 194 -1!i 4 10 0 
10}. Do. 5 per Cent. "— -| 801-94 '5 5 0 
l| 2 ational Elec. Construction Co.. E | RT 
I a Richardsons, Westgarth & Co., Ltd., Ord dc ee 
J| «. |» Do. 6 per Cent. Cum. Pref........... is ~t . 

St.) 48%} Do. 44 per Cent Perp. Deb. Stock. . So —59 | 712 7 
t| .. | Simplex Conduit 6 per Cent. Cum. ae i—5 es 
14| 3 Telegraph Con. An. xo penu 37 —3) ,519 O 
I1 VOI td., 9e.0509009200290 ee 134-13; 9 2 0 
1/0 Do. per Cent. non-Cum. Preference vials | 410 3 

8t. Do. 5 per Cent. non-Cum. Preferred..| 107 —110 4 11 0 

St. | 4 Do. 4 perCent. Ist Mort. Db.Sk. (red.) 98 ~100|4 0 0 

100 Do. 4$ per Cent. 2nd Mort. Deb. (red.)) 104 —106 | 4 5 0 

10C Do. 5 per Cent. 3rd Mort. Debs. p.| 105 —107/ 413 6 
ic; . G. White & Co. æ AE 144—154 | 714 5 

st & Robinson B. 4% Cum.Pref. St. —55 i 
St 4% Do. 4 per Cent. Ist Mort. Db. St. ....| 65 —09 |516 0 

| Telegraphs. 
Ic 9 Amazon Telegrap h eseeseev8eeg 808808080 £4 —6i ? 4 0 

1a .8 Do. 5 per Cent. Debs. v @coceceve 94 —9] 5 3 0 

st Anpe AM. Teip re eorecece —67 5 18 6 

8t. A pare *ec0095090090960000099 190834 —109j 5 9 3 

St. $6 De Do. Deferred..... 23—24 |6 2 0 

St | 4 Commercial Cable 4 per Cent. Dsb. Stk.. 814 —834 | 415 10 
iC 6 l Cuba Submarine Ord..... ee eeeeeecone 8£ —91 6 3 0 
iC} 1040! Do. Preference 10 per Cent. ccosccesse| 15$—1063) | 6 3 0 
a]. Direct Spanish Ord evces eovearececves 3j —4 5 0 Q 
t 25 Do. 10 per cont, Cum. [72 ON 7$—8 6 5 0 
a Direct United States Cable............| 6ł}—7} | 510 0 

t | 44% Direct West India Cable fii Re Do. (rd.) 97 —99 |4]11 0 

8t 0 Eastern Ordinary eFCeceesesen-s evenees 132 —133 5 4 0 

$t |126| Do. 33 per Cent. Pref. Stock.. 78-80 | 4 7 6 

st | 4. £5 4 por Cent. Mort. Deb. Stk. (red. 93 —98 41 6 
|26 ar ee onearsevecs coes 121 —12i 5 9 0 

St | 4 an Cent. Deb. Stock.......... i596 | 4 3 0 
kis tol penhagen) with coup. No. 3... 32 —34 (5 16 3 
zx vr pes iode ed EP Conte eee cee rececccccvcvns ee 58 —60 § 10 0 

1a § Mackay Com pani mmon *e990(95609*99 e5 — 89 5 12 [0] 
oa 4 ‘pe ***€96059*060e6€0602*t16000009€ 70 —73 5 10 0 
] i’s Wireless Teleg, Co.. ececcío?ec 34 —3l 5 16 3 
j Do. Nos. 1,000,000 — rg TES. ane 

ee (prem.) aid "*vovootocv oc 2h—2h ee 
Partipg. Pr.f. 214—335 512 6 
x ju = Eropa: 1s -4% "Guar. Dbs.(red) x 2:109 í 2 $ 
West ast o e eeceee ia chap ej. -— 
r Cent. Deds. ....eese soos b 4 010 
ix is Wan In ja & Panama ....ccsccescsees|  21—2 476 
10| 6/0 | Do. Ger Cat, Ist Pref. ............| 94t 4/518 6 
16 bm Do; Po maT C V Sisse PE 6 6 0 

1 PASA: Sefton iba rcs ss i D Š i A 
C piedad aph xd and bonus ..... — 

st | 4 1 Do. sp nt. Deb. Stock (red) . 95 —97 |4 2 6 
vd Q Western nion Telegraph Fdg.&R.E.Bnd. 95 —98 '412 0 


* No allowance has been made for accrued interest or redemption, 


t Ex Dividend, 


Last Price IRATE 
Divi- NAME, Wod., | PERCENT. 
_@ |pgND _ Mar. 25 Yreipep. 
Tel $s. d. 
100, 2$ Amer: Telephn. & ied vey S $t.......1 124 —127 |6 6 0 
oe | 4% Coll Trust $1,000 4 per Cent. Bds.| 91 —94 | 4 5 0 
St. T E: lo: return y- Bond ist Mt Ste 102 —04 [410 0 
"Po se Te st Mt. Db. t = 
EBEN vob Tol5% "— 15 6 9 
.. | 5% | Cuban Telephone 5% ist Mt. Con. Bd...| 8?4—914 | 5 9 6 
! O a) Mos Monte Video Tele hone Ord........... m : i 19 
és 96 New Yor eg Srna O Mt.Bds 991—1001 | 4 9 6 
1/937 Oriental... eres BI 2E [412 9 
1 0/7 6 per Cent. Cum. Pref...... es LIA | 411 o 
St. 4% ` 4 per Cent. Red. Deb. Stock...... 8/)—994 |4 9 6 
St 44% T EA of t 4196 Db. Stk. (red.).. 964—986 | 41! 6 
5 30 ted River Plate Ord. 1 to 270,000... . —6 $16 0 
$ 2/6 ope Cont Cum. Pu evel 5-5 490 
St. 44% Do. 43 De t. Red......0...ccee, 99 —101 4 9 0 
Financial Investments. 
3/0 | Elec. & Gen. Investment 6% Cum. Pref. iat 69 8 
10 | 2/0 | Globe Telegraph & Trust..............| U$—I | 5 11 
10 3/0 6 per Cent. t. Pref.. eeeveecenesn 12t—13 4 12 3 
100, 6% Submarine Cables Trust (Certj........| 126 —122| 4 13 0 
Colonial and Foreign Ele-tric 
Railways, Tramways, &c. 
S| 2/9 | Anglo-Argentine 5% Cum. [et Pret. e| 544—415 40 
5 2/9 Do. 5 o Cum. 2nd LE EE EE EESE) 4 —4 6 0 0 
4 Do. 4 Deb. Stock.. ece LEN M T . 92 —94 4 4 9 
St. ie. o De . Stock.... @eeees ees 97 —10 4 10 0 
St. | 5 5% Deb. Stock........... 2| ,951 -984,|5 1.3 
St. 5 Auckland Elec. Trams, 5% Deb. (red.)..| 103 —106 | 4 14 3. 
5| 4 Brisbane Elec. Trms. Invest. Ord....... 14—84 418 6 
5| 2/6 Do. 5 per Cent. Cum. Pref...... (xs —S 413 0 
St. A per Cent. Db. Prov. Certs.....| 98 —100 t.4 9 0 
St.| 8 British lumbia El. Rly. Df. Ord.....| 115 —119 | 6 J4 0 
St. | 6 Do. Pref. Ord. Stock ......... .....| 104 —108 | 511 0 
St. | 5 Do. 5% Cum. Pref. Per. Stock ......| 100 —103 | 417 0 
40! 4 per Cent. Ist Mort. Dbs.......; 98 —10114 9 0 
100! 4 . Vancouver Power Debs.........| 94 —98 1412 0 
St. Do. % Perp. Con. Deb. St......... 031—964 8 0 
St | 5 Buenos Lacroze Trams Ist Mt. Db.| 100 —102 |4 18 0 
Stio Buenos Ayres Port & City Tram, ist 
Deb. Stock ..........- ee ee .....| 73—78 | 714 0 
5| 2/6 | Calcutta Tramways a te 137,610). ‘aus 6—6} | 5 11 0 
6 s . Stoc (red.)...... —) 11 0 
1] 1 Cony ELLO I Deb. Stoc Sag wax ne t- 613 3 
5| 1/3 | City of Buenos Ayres Trams Co.(1904)Sh. St~5} |410 0 
St.| 4 Do. .4 per Cent. Deb. Stock..... esQQ.| 91 — 0 |4 3 4 
St. | 5 Colombo Tr. & Ltg. 5% 1st Mt. Db.. 83 —33 |5 7 6 
415 Havana Elec. Ry. Con. Mt. 5% $1, 000 50 
year Coup. Bds......ccceccccccecces 931—970 | 5 2 6 
100; 5% ong Kong Trams. Co. > per Cent. ist 
Mort. @eSseeseese eeeeeenevgene 86 —90 5 12 0 
I ee Kalnooriie d Elec. Trams. **90250906 * 22 
St.| 5% | Do. 5 per Cont. “A” Deb. S NN 511 0 
St. ees Do. 6 r Cent.” B Prati. LEE EEEE] 10 —20 ee 
1| 0/73] Lisbon Elec. Trams. Ord....49......,.| 1—1} |4 7 3 
110 Do. 6 per Cent. Cum. Pre£...........| 8—1 520 
" 3/8 Mia Cent. Reg. Mort. Debs. -.... c 5 Sat 4 
6% In. e esoo = 
St.| 5 Do. 5% Deb. Stock . seo sos, | 101 —l 417 0 
100| 5 Manaos Trama & Lt Cc. 5% Debe... 79 6 20 
S15 Manila Elec. Ry. $1,000 Gold Bonds.. 98} —102)| 4 19 6 
100] $í$ | Mexico Trams. Co. Com. St. 73 —76 | 412 0 
.. | 59 Do Gen. Con iet Met S7 Gold Bab 78 —82 |6 20 
100] 6 Do. 6% SO yr. Mort. Bds.......... es4| 9 —72 | 712 0 
St. . Mon St. Ry. Sterling 43 Cent. 
Debe. (1922) (Nos. 601 to ) cs... | 98 —100|4 10 0 
St. 44% Do. do. (Nos. 1 to 4602).. .| 99 —1001|4 9 0 
5 Hr jr ong o Trams. & Supply Co. "6% s ls 
Cüm Pf ssccscreesesasecsresoi ean 8 11 
St. | 43% Do. 44% ist Mort. Deb. Stk... eco. | 99 —97 4 12 
100 HI Rio Janeiro Tram, Lt. & P. Co........ à ec es j 
| 5 Do. 30 yr. Gold Bnds..............| 943-91 |5 3 3 
100 5 De 90 yr. Mt. Bnds.... eos eeeoeve 874 8) 5 12 0 
100; $24 | Sao Paulo Tramway, Lt., Power...... T eo 
ee | 59 Do oer cer M ME MOD Vau 97 —10215 0 0 
St. | 5 od “dy oak a Fab Deb. Stock 97 —10 |5 0 0 
100 A oronts y. Co. ist t 41», 'Ster. Bnds.| 98 —100 410 0 
Colonial & Foreign Electricity Buppl y, &c. 
5| 3/0 aa Supply Co. 6% Cu. Pr. ..| 5 514 0 
St. 5 Do. "Ron b. Stk. A *eco TYPE -1 . 4 14 3 
101 6 aay Cor 6% Cum. Pref. ....| 108—11 § 43 
St. | 48% . 4¢ per Cent. Deb. Stk. oes ....| 944-964 | 413 3 
100| 5 Do. 5 per Cent. 2nd Mort. Deb Stock 98 —1 5.00 
5| 3/6 Calcutta Elec. Supply yOd...........| 741—8 15 60 
5| 2/6 Cum fessus dar eee = ES 413 0 
100} 5% ary Power Co. 5% Ist Mort. Bnds..| 90 5 8 6 
100 U Gen. Elec. Co. Com. St.......| 113 —117 16 8'7 
100 d Do. 7% Cm. Pf. Stock.. 123 —128|5 9 6 
100) 5 Castner trolytic Alkali Go URS 
Ist Mort. Stl. Debs. . 97 —101|4 19 0 
St. | 81} | Cond.Gas, Elec. Lt&Power of Baltimore St 106 —109 | 4 2 6 
St. | $3 Do. 6% Pref. St. (Cum.) ,...........| 114 —117 | 5 2 6 
. 4% |. Do $1,000 Gen. Mort. 44% Gd 96 —98 411 9 
s H Elec. Development Co. of Pario Sobi; 93 —95 |5 4 6 
St.| 5 Supply Co. of Victoria 5 per Cent. l 
1st Mort. Deb. b. St. ee ***99.069$90029 91 —94 5 6 5 
1 | 0/9} | Indian Sec. Sup. & Trac. Co...........| d&—H |4 5 3 
10/' .. Kalgoorlie Elec. Power & Lt. Ord....... err x 
l| fi: | Do. 6 per Cent. Cum. Pret. cet H? 15130 
St. | $14 | Kaministiquia Power Co. Cap.St.......| 135 —i 315 6 
ee 5% Do 30jyr- 5% Gold Bnds Ceeeeeveneen 102 —104 4 16 0 
. Madras E. Ord eec*9»*92e0c00090 13—1} 29 
£6 | Melbourne E.S. Cona. Ord. ee 175 —185 |610 0 
5| 3/6 Do. 7% ist Cum. Pref. A "HA 515 6 
St È Moaien Ee NE cor” Stock e... | 103) —1064| 4 14 0 
ee e ec. Ist Mort. 
St. Gold Bon ds . *ec06 A (EEEE ET) 65 —10 7 2 9 
St. | $1 Mexican Lt. & Power Co. Com. St... 44 —17 |810 O0 
St| $34 | Do. Cum. Pref. eOe| 78 —82 |4 5 6 
100) 5 Do. : I Mort Gol Bondi! 78 —83 |6 0 6 
100) 5 Monterey Rly. L. & P. Co. ist MortDb.St| 54 —59 | 8 9 6 
100 Montreal Lt, Ht. & Power Co. Ga St| 230 —235|4 5 0 
St. | 5% | Northern Lt. Power &Coal 5% Gd. Bds..| 10 —20 |... 
St.) £ River Plate Elec. Co. pd. Mda- dS —MS 419 
St. 6 Do. 6 per Cent. non-Cum. Pref. Stk...| 103 —108 | 5 11 0 
St. 5 Do. 5 per Cent. Deb. Stock...... oos 101 —103 4 17 0 
u— 3 Shawinigan Water & P. Co. $100 Cap. St.| 133 —142 | 4 4 6 
p 5 Do, 5 Cent. C2 93 an om eo 107 -—1 4 1 ? 
| 1 | 71d. Victoria Falls Power Co, Pref, e| 33-3}; 1714 0 
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NOTICE.—GOOD FRIDAY WEEK. 


* THE ELECTRICIAN " will be published on THURSDAY | next 


and Mr. WOoRDINGHAM, although now chief electrical 
engineer to the Admiralty, has been identified in the past 
with electricity supply, and even now is directly respon- 
sible for work of the same class. With regard to the 
ordinary members of Council, three of the nominations are 


NOTES. 
— 
The I.E.E. Council Nominations. 
IN accordance with the Articles of Association, the 
nominations for election of members to the Council, as 


Noras.. E ....».. 0.1063 ' THE SMALL CONSUMER ......1082 
Arrangements for the Week. 1067 , The late Mr. George Westing- week instead of on Friday. Communications intended for that 
The Signalling of a Rapid mE E 1085 | issue must reach the Offices not later than WEDNESDAY MORN- 
Transit Railway. By H.G. ' | Current-Limiting Reactances ING'S POST. 
toan. T ee a 1909 M cue Hone BYE 0g, | Alterations to existing Advertisements and Copy for new Adver- 
t e. $8CU8810$ . eee eee t 1 
Mlustrated osese... cm.. -1071 | CommEaPONDENOR..  ........1986 | flsements must reach the Publisher not later than Tuesday morning. 
Electric Lighting of Cottages. The Use of High Frequency Official Announcements and “Small” Advertisements not later than 
By W. Fennell............ 1072 | in Power Transmission 12 noon on WEDNESDAY. 
hon the Absorption of Light i in " ( d S EE Pos E zi me 
ercury- Vapour Lamps an ingle-phase Power Factor | | MM 2M 
an ay we to Avoid moos ae hilar |. Ir will be seen that the Institution will have for President 
VE n e tar TUA Murphy. — ESEE during the next session (for we are sure the nomination will 
Large moe Inetalla- wane eL (NW. ES p ven not be opposed) an engineer who is connected with the heavier 
The Problem of the Small Street Lighting in Parliament. branches of engineering, as compared with the present 
rE OUT fie aoe ! Bode "iuis on d Kage VE 1087 | President who is identified with the lighter branches. Mr. 
tance Telephony. By ix i | B od Mies te Pa SNELL has been connected prominently with electricity 
pee eee ee Du ae "Telephones i AB NDA 1090 | supply, and is still very actively engaged in this direction. 
Electric Battery Vehicle.— EN “Tho i eee. The same field is represented in the new nominations for 
EEO cens acne Ui : oh ltl rud cett i vice- presidents, for Mr. HicHFIELD, we need scarcely 
remark, is the chief engineer of the Metropolitan ‘Company, 


previous years. On the other hand, the new blood is 
characterised by a good deal of variety. Prof. Hopkinson 
is now much more concerned with the mechanical side of 


further nominations may be made within a certain period 
if this seems desirable to members generally. The nomina- 


tions stand as follows :— 


drawn up by the Council, have now been issued, so that concerned with members who have elready served in 


257 engineering than formerly. Mr. LLEWELLYN PREECE is 

E E another representative of the consultant branch, whilst Mr. 
J. S. Highfield W. Judd. WooDHOUSE is representative of electricity supply. The 
_ C. H. Wordingham. C. H. Merz. two other nominations are official in character, Mr. G. S. 


HONORARY a PRONE): Ram being H.M. Electrical Inspector of Factories, whilst 
. ammona, . . . . 
! Mr. SLINGO is engineer-in-chief of the Post Office. The only 


ORDINARY MEMBERS OF COUNCIL. Ms 
MEMBERS (sic vacancies). criticism we would make is that, perhaps, the manufactur- 


Prof. B. Hopkinson, F.R.S. W. B. Woodhouse. | Ing side of the ind ustry Is not sufficiently represented. 
G. W. Partridge. | R. A. Chattock. ` 
W. H. Patchell. F. Gill. | | l 
W. Ll. Preece. Div Russell Street Lighting with Enclosed Flame Lamps. 
G. S. Ram. W. Rutherford. : . 
W. Slingo. A. H. Seabrook. THE controversy which has raged round the respective 
FEM EU Roger T. Smith. merits of electricitv and gas for street lighting has of recent 
ASSOCIATE MEMBERS. years assumed a somewhat bitter character. This fact is 
F. E. Berry. Capt. E. O. Henrici, R.E. . : 
mm to be regretted ; and we think that the compromise which 
ASSOCIATES. - | the City of London arrived at in allocating certain streets 
A. B. Anderson. | E. Russell Clarke. to the one illuminant and certain streets to the other is 
A. M. J. Ogilvie, C. B. commendable, if only for the opportunity which it affords 


The names 
printed in italics are the nominations for the vacancies : . 
of public comparisons. The flame arc lamp has been the 


that will occur. The hon. treasurer retires annually, and is eligible for SPOTS f i a ; 
immediate re-election. .. | principal weapon with which the electricity supply engineer 


Ea —— e e 
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has upheld the standard of street illumination by electrical | results of his visit to a number of British, American and 


means. It has passed through various stages of develop- 
ment, both mechanical and chemical, and the aim of the 


manufacturer has been to extend the burning hours per. 
trim, to improve the efficiency, and to provide an absolutely | hand too late last week for us to make that close study of it 


The question of efficiency is not one-of | 


steady light. 
immediate concern. Even the advocates of the newly 
arrived half-watt lamp admit that they have a long way to 
go before they reach the efficiency at which the flame lamp has 
stood for many years. The problem of long burning hours 
has been tackled from two standpoints, that of the magazine 
lamp and that of the enclosed lamp. The former is a 
question for the mechanic, the latter for the chemist. 
Great difficulty has been experienced with double enclosed, 
enclosed and semi-enclosed flame arc lamps in providing an 
absolutely steady light. A further difficulty has been 
experienced in depositing the ash from the burning carbons 
in a part of the lamp where it will not interfere with the 
mechanism or so obstruct the light as to diminish the 
illumination during the last few hours of burning. The 
unsteadiness has been occasioned by the chemical com- 
position of the carbons and the method of introducing the 
metallic salts into them. | 

Ir will be seen from another page that a new pattern of 
double enclosed arc lamp has been developed in which but a 
single pair of carbons is used, and these are emploved in a 
vertical position, so that the light distribution from the arc 
is considerably improved for street illumination, the maxi- 
mum illumination being thus obtained at an angle of about 
40 deg. with the horizontal. In the converging carbon 
lamp the improved efficiency and the increased illumination 
over the old type open lamp with vertical carbons were 
obtained at the expense of effective distribution. The 
makers of this new lamp have been working on the problem 
ot double enclosure for some time, and until reaching the 
prescnt solution they were confronted mainly with chemical 
difficulties in the composition of the carbons. The fact that 
they have had lamps burningon the mains of the Westminster 
Electric Supply Corporation for about four months under 
severe and actual street-lighting conditions is & proof that 
they have advanced the problem of the flame arc by many 
stages. In describing the lamp in this issue we also refer 
to its employment in an experimental installation, which 
the Office of Works has erected in conjunction with the 
engineers of the Westminster Electric Supply Corporation 
in the thoroughfares round the Houses of Parliament. This 
particular area was very poorly lighted by a great number of 
gas lamps of an old pattern, arranged only a short distance 
above the ground. In improving the standard of illumina- 
tion by means of these double enclosed lamps, the Office of 
Works will, we understand, save consid. rably over the gas 
installation. At the moment of writing we have not the 
figures before us, but we are informed that they are particu. 
larly favourable to electricity. 


The Manchester Transportation Problem. 


THE report written by Mr. J. M. McErnov, general 
manager of the Manchester Corporation tramways, on the 


Continental cities, and on how the methods of handling 
traffic problems in these cities might be applied to con- 
ditions existing, or likely to exist, in Manchester, came to 


which should alwavs be a preliminary to editorial comment, 
Now that we have studied the report, however, we find 
ourselves in little better case. Most of what Mr. McErnov 


.tells us about present-day street traffic conditions is incon- 


trovertible, but on much of what is said we should like to 
make a running comment, either of agreement or disagree- 
ment, producing as a result an article hardly less bulky 
than the original report. To do this is manifestly impossi- 
ble, and we shall, therefore, confine ourselves to dealing 
only with Mr. McErnov's suggestions for removing the 
present congestion in Manchester. | 


——— rüÓ— 


THESE suggestions mainly relate to the ways in which 
the present tramway svstem can be improved. To do this 
Mr. McELnov proposes the construction of certain new 
arterial routes, the widening of existing streets and the 
provision of new tramway terminals. These are obviously 
only palliatives, for even were they carried out the real 
problem of putting the Manchester traffic on a proper basis 
would still remain to be solved. The disinclination which 
seems to exist to dealing with the question bravely, takes 
its being, we think, from those provisions of the Tramway 
Act of 1870 which relate to street maintenance, and whose 
shadow hovers ominously over all tramway undertakings. 
Not only does this Act directly cause tramway undertakings 
to contribute to the upkeep of road surfaces which they 
really do not use, but it indirectly causes municipalities to 
view with a somewhat jaundiced eye the advent of such 
vehicles as motor omnibuses, which contribute little to the 
rates. Such municipalities demand * control" of all the 
traffic. Mr. McErnov does the same. But we fear that 
“control,” in the case of a municipality owning tramways, 
is buta synonym for “ strangulation.” It must be admitted, 
however, that Mr. McELnov is quite favourable to the 
motor omnibus, and thinks that in future it will form an 
important part of the surface transit facilities, and will 
supplement the tramway service in many directions, in 
spite of the fact that its use would not bring in any more 
to the rates. What a pity it is that this bogey must crop 
up whenever any comparison between the tram and any 
other form of traction is made. To lav it, the early 
amendment of the Tramway Act is urgently needed. 

IN connection with this question a more or less unofficial 
proposal has been made, engendered by the doubt, as the 
“ Manchester Guardian ” savs, “ whether the tramways will 
continue to be the sole or principal means of city travel,” 
and by the realisation that “ the city cannot live by trams 
alone." This proposal suggests the construction of a shallow 
level subway for the trams in the central city area, with 
a view to relieving the busy streets altogether from that 
class of traffic. The proposal has something to recommend 
it, but for our part we are rather inclined to favour the 
introduction of some self-contained self-propelled vehicle 
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using the road. The shallow subway has its advantages 
for supplementing the present tramway system but does 
not appeal to us, while, as London experience has shown, 
the deep level railway is out of court for short distances. 
It must be remembered that, except for the trams, and even 
then in only one or two of the principal streets, the Man- 
chester traffic is not dense, while with the coming reduction 
of horse-drawn traffic matters would be greatly improved. 
So, then, we hope tests will be made in this direction, 
for we feel it offers a great chance for the electric vehicle. 


Electricity Supply in Leeds. 

THE time now seems to have been reached in the history 
of electricity supply when the sturdy infant of which we 
hear so much at certain gatherings is beginning to emerge 
into a state of adolescence. Or, to explain a rather obscure 
metaphor, it is now becoming necessary in a number of 
cases to erect new generating stations to supplement those 
already existing, the existing stations having in past times 
been extended to the limits of their capacity. Thus, at 
Manchester, Birmingham and Bolton, to take cases which 
immediately occur to us, new generating stations, entirely 
separate from those which have been used so far, are being 
built; and these stations are to be equipped with turbine 
plant of high capacity, provided with ample cooling water 
facilities, and with arrangements for ensuring a sufficient 
and cheap coal supply. It is, therefore, to be hoped that 
in the very near future cheaper electricity will be available 
in these towns, as a preliminary to its becoming cheaper 
universally. Among the latest recruits to their ranks is 
leeds, where the facilities at present existing are quickly 
becoming inadequate, notwithstanding strikes and other 
disabilities, and it has, therefore, been decided, on thc advice 
of Mr. C. H. WonDINGHAM, to spend £200,000 on incrcasing 
the plant capacity at the Whitehall-road station. This 
extension will take the form of replacing rather than ex- 


tending the existing plant, which consists in greater part of | 


reciprocating sets. It is proposed to instal in their place a 
12.000 kw. turbo-alternator with six boilers and the neces- 


—  ———— 
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Patents in 19189— The 31st report of the Comptroller- 
General of Patents, Designs and Trade Marks for the year 1913. 
has just been issued. We hope to publish an abstract of this. 
in our next issue. 

Testing of Mining Apparatus.— The testing floor erected 
by the Allgemeine Elektricitats Gesellschaft, of Berlin, for 
testing motors and apparatus to be used in fiery mines, con- 
sists of a cement chamber sunk below the level of the ground. 
This can be sub-divided into a number of small compartments. 
and is closed at the top by a paper cover. According to " The: 
Engineer," the compartment can be filled with an explosive 
mixture containing approximately 15 per cent. of illuminating: 
gas. This is agitated by an air pump, thus ensuring the pres- 
ence of the explosive mixture in the apparatus under test. 
In the event of the mixture being ignited, the result is to. 
tear the paper cover over the compartment. ME 


Electric Smelting Furnaces.—It has been generally sup- 
posed that British smelters and refiners have shown consider-- 
able reluctance to adopt the electric furnace, but statistics go. 
to show that after all they are not lagging very much behind. 
other countries. According to an American contemporary, 
there are now 14 electric furnaces at work in England, 13,in- 
France, 20 in Italy, 17 in the United States and 32 in Germany. 
The progress in Scandinavia is shown by the fact that Norway 
and Sweden employed only nine furnaces for the smelting of 
pig iron in 1912, and had more than doubled the number by 
the end of the following year, when 20 furnaces were in full. 
operation. 

Electric Vehicle Development.—In a recent address before. 
the Electric Vehicle Association of America Dr. Steinmetz said. 


' that the greatest present need in the industry was a light, cheap: 


2o — 


electric vehicle corresponding to the Ford machine in the petrol. 
field. While there would always be a certain market for the 


` present luxurious electric automobiles, a far larger opportunity: 


existed for a plain, well-constructed, inexpensive vehicle to 
meet the demands of the average man. And for the broadest 
development of the electric vehicle the matter of charging. 
should be handled by some central organisation in each com- 
munity, preferably the local electric company. With off-peak. 
early-morning charging the average passenger car could be 


' supplied with energy at a cost as low as, say, £1 per month, or 


sary auxiliary plant and switchgear. To make room for. 
this change two of the present three engine houses will be ` 
discarded, as well as one of the switch houses, thus allowing, 
we should think, when the adjoining land is purchased, room . 


for considerable extensions to the station on modern lines. 


There are other towns throughout the kingdom where some © 


similar procedure might be followed with advantage, and 
we hope they will not be long in taking the hint. 
—— up ulli Oe _ 


Berlin to Milan Telephone.—The telephone service between 
Berlin and Milan was opened on Wednesday last, and. by all 
accounts is working well. 

Royal Engineers (T.F.).—Capt. Thos. C. Manwaring is 
reverted to the rank of Lieutenant in the Electric Lights 
Company, Kent (Fortress) Engineers, Royal Engineers. 


Cable Interruptions. Date of Interruption. 
Latekia—Palura ............ enn t] . May 26, 1910 
Scalanuova—Samos .........- eee e April 21, 1912 
Marmariza—Hhodes............... "— April 21, 1912 
Poulocondore— Pon üanac............... eee July 5, 1912 
Jamaica— Colon ........... emm enne 4. June 9, 1913 
Cayenne— Salinas ..... ———— T Oct. 30, 1913 
Cape St. James— Poulocondore................... e . Dec. 7,1913 


Tangier— Ceuta Feb, 15, 1914 
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84d. per charge. Such low rates for electric-vehicle charging 
would be possible, of course, only with a comparatively large 
number of cars in service, but the results of such co-operation on. 
the part of the central station would secure for it profitable use 
of its off-peak early-morning energy, and for the vehicle 
industry the greatest possible expansion im the demand for: 
electric automobiles. 

Electrical Condition of a Gold Surface.—Mr. H. Hartley 
recently read a Paper before the Roval Society on the " Elec- 
trical Condition of a Gold Surface during the Absorption of 
Gases and their Catalytic Combustion." The author carried 
out experiments on the electrical conditions of a gold surface 


- during its absorption of hydrogen, carbon monoxide and oxygen 


peas 


respectively, at temperatures between 300 deg. and 400 deg., 

in order to establish certain data relative to surface combustion: 
phenomena. The results proved (1) that the metal acquired a 

negative charge during the catalvtic combustion of gases in: 
contact with it, which effect was probably antecedent to the 

actual combustion, and primarily due to ` occlusion " pheno- 

mena: (2) that the metal became negatively charged (0-5 to 
1-5 volt) during the occlusion of the combustible gas (hydrogen 
or carbon monoxide), and positively charged (0-8 volt) during 
the occlusion of oxygen ; and (3) that such electrical effects. 
were probably due to occluded gas which was leaving (rather 
than entering) the surface. Any cause. such as a sudden 
lowering of the temperature, which would momentarily check 
the outflow of occluded gas, diminished the intensity of the 
charge, whilst, conversely, a sudden diminution in the external 
gaseous pressure in the vicinity of the metal, temporarily 
increased it. The experiments indirectly lent support to the 
view that the well-known electronic emission from incandescent 
solids was probably dependent upon the occlusion of gas. 
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aia Whale aids Mihai lini ae teenie a ae EE Electricity and Radiotelegraphy.A Paper 
by Mr. H. Dember, published by the Dresden Society for 
Natural Knowledge, deals with the relationship between 
atmospheric electricity and wireless telegraphy. According 
to " Nature," the author's object was to discover direct evi- 
dence of the ionisation of an upper layer of the atmosphere to 
support the theory that electric waves suffer reflection from 
such ionised layers, and that the development of this layer by 
day causes the difference between day and night radio pheno- 
mena. As ultra-violet light is rapidly absorbed by the earth’s 
atmosphere, he pursued his inquiries in Switzerland, near 
Arolla, at considerable heights, one 2,000 the other 3,400 
metres, above sea-level. The ionising action of sunlight, it is 
argued, must increase equally the number of negative and of 
positive ions. The latter normally preponderate i in number ; 
thus sunlight must tend to increase the ratio borne by the 
number of negative to the number of positive ions. The free 
jonic charges in the atmosphere were observed in the usual way 
with Ebert's apparatus, while the ultra-violet radiation was 
simultaneously measured by a simple apparatus designed by 
the author. The results of the observations, which were made 
on five days in August and September, 1911, are illustrated by 
figures, which show on the whole a parallelism: between the 
variations of the ultra-violet radiation and the magnitude of 
‘the ratio of the ionic negative to the ionic positive charges. 
The author allows that the observed effect, even at 3,400 
metres, was probably due in. large part to a vertical current 
'or convection of ions produced : at greater heights in the atmo- 


sphere. 


Electric Rock Drills.— At a meeting of the Association of 
Mining Electrical Engineers held in Glasgow, Mr. C. E. Hart 
read a Paper.on “ Rock Drills " in which he referred specially 
to the electric air drill. This was not an electric drill in the 
true sense—as it could easily be driven by a steam or oil engine— 
but its distinctive feature was the great reduction it afforded 
in the power employed, as a 5 H.P. motor would drive an electric 
air drill equivalent in capacity to a 3} in. diameter compressed 
air percussive rock drill, which took 20 H.P. or more. The 
electric air drill consisted of what looked like an ordinary 
standard percussive rock drill which might be mounted on a 
tripod, column or. bar in the usual way. It consisted of a 
cylinder containing a piston and rotation device, but no valves, 
springs, side bolts or pawls. There was also the standard 
method of screw feed. Accompanying each drill chere was a 
small truck which carried a machine known as a pulsator, 
driven through gearing by an electric motor. "This pulsator 
. was similar in design, to a certain extent, to an ordinary single- 
acting air compressor, with the difference that each cylinder 
of the pulsator was connected by two short lengths of hose 
pipe to the two ends of the air drill cylinder. The volume of 
air was, therefore, completely closed in each cvlinder and was 
never discharged, but pulsated backwards and forwards rela- 
tively with the movement of the piston in the pulsator. The 
air was replenished automatically if any leakage had taken 
place. The fact that the air was used over and over again, and 
not exhausted, accounted for the low power required ; this 
was the chief advantage of the machine. On the other hand, 
it was contended that this reduced power was obtained at the 
sacrifice of ventilation, 1f used in mines, as in hot mines the 
low temperature air. from the exhaust of compressed. air 
machines often made the conditions underground much less 
trving than would otherwise be the case. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. F. P. Kerschbaum contributes an article '* On the Absorption 
of Light in Mercury Vapour Lamps and an Arrangement to Avoid 
lt " (p. 1074). 

Mr. A. W. Barham contributes an article on '* The Problem of the 
mall Consumer ` (p. 1076). 

We give an abstract of a Paper on “‘ The Signalling of a Rapid 
Transit Railway ` read before the Institution cf Electrical Engineers 
yesterday evening by Mr. H. G. Brown (p. 1068). 
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EU e describe the*Lloyd Electric Vehicle p. 21020 


An abstract of a Paper by Mr. W. Fennell on “ Electric Lighting 
of Cottages," read before the Birmingham Section of the Institution 
of Electrical Engineers. appears on p. 1072. This subject is referred 
to in our Leading Article (p. 1082). 


A lecture on ‘‘ Improvements in Long-distance Telephony." deli. 
vered before the Royal Institution on Friday last by Prof. J. A 
Fleming, F.R.S., is given in abstract on p. 1078. 


Àn account of the life and work of the late Mr. George 
house appears on p. 1083. 


We describe the lighting of Parliament Square, Westminster. 
where gas lamps have recently been replaced Ly enclosed flame ar 
lamps of an approved pattern (p. 1087). 


Companies Meetings and Reports.—Mcetings of , the following 
companies are reported: British Aluminium Co., London United 
Tramways, Milford-on-Sea Electric Supply Co., Stewarts & Lloyds, 
Topsham Electricity Co., and Vickers (Ltd.) (pp. 1099-1100). 


Amongst the directors’ reports abstracted are those of the Beauly 
Electric Supply Co., British Westinghouse Electric & Mfg. Co. 
Bromley (Kent) Electric Light & Power Co., Browett, Lindley & Co.. 
Dublin & Lucan Electric Railway Co., Guildford Electricity Supply 
Co., Isle of Wight Electric Light & Power Co., Lancashire Dynamo 
& Motor Co., Lymington Electric Light & Power Co., North of Scot- 
land Electric Light & Power Co., South Wales Elcctrical Power 
Distribution Co., Tynemouth & District Electric Traction Co, and 
| Weavesham & District Electricity Co. (pp. 1099 1100). 


. 
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Westing- 


OBITUARY. 


Pror. J. H. Poyntine, Sc.D., F. R.S. —We regret to record the 
death of Prof. John Henry Poynting, Sc.D., F.R.S., professor of 
physics at Birmingham Univ ersity, which Secured at Edgbaston on 
Monday last. The deceased was in his 62nd year. Prof. Poyating 
was born on Sept. 9, 1852, near Manchester, being the son of a 
Unitarian minister, and was educated first at a private school, con- 
ducted by his father, and afterwards at Owens College. In 1872 he 
went to Trinity College, Cambridge, where he graduated in the 
Mathem :tical Tripos in 1876, and was elected a Fellow of Trinity 
College in 1878. He took the degree of Doctor of Science at Cam- 
bridge in 1887, and obtained the Adams Prize in 1891 and the Hop- 
kins Prize in 1911. He was Demonstrator in the Physical Labora- 
tory, at Owens College, under the late Prof. Balfour Stewart, from 
1876- 9; he was appointed Professor of Physies at Mason College, 
Birmingham, in 1880, and was appointed to a similar position in the 
University of Birmingham on its formation. He was also Dean of 
the Faculty of Science in the Univ ersity, In 1881 he was elected a 
Fellow of the Royal Society. and in 1905 received a Royal Medal. 
He was a foreign member of the Accademia dei Lincei of Rome, and 
an honorary D.Sc. of Manchester Univ ersity. At the British Asso- 
ciation meeting of 1899 he was president of Section A and he has 
served as president of the Physical Society. Prof. Poynting colla- 
borated with Sir J. J. Thomson in “ A Text-book of Physics," a book 
well known to readers of THE ELECTRICIAN. The first part of the 
section relating to electricity has only just been issued. He was. the 
author of numerous Papers in the “ Philosophical Transactions ` on 
electrica] theory, gravitation and radiation, a work on the pressure of 
light, and various Papers on physics. These included : ‘ The Trans- 
fer of Energy in the Electromagnetic Field ^ (1884), on '* The Con- 
nection between Electric Current and the Electric and Magnetic 
inductions in the Surrounding Field " (1885), on ^ A Determination 
of the Mean Density of the Ea. th aid the Gravitation Constant by 
Means of the Common Balance ` | (4891). jointly with Mr. P. L. Gray, 
on " An Experiment in Search of a Directive Action of One Quartz 
Crystal on Another 7 (1899), and on “ Radiation in the Solar System 
(1903). 


————M—— —À — —— 


PERSONAL. 


The Emperor-King Francis Joseph. of Aust: Hungary. has re- 
cently honoured Mr. Francis Jehl (whose close association with 
electrical dev elopments in the dual Empire has been recorded from 
time to time in our columns) by conferring upon him the Ritter 
Kreuz des Franz-Joseph Order. a distinction of great honour and 
importance. Mr. Jehl was with Edison in the very early days of 
electric lighting, and has maintained his association aud interest in 
the industry without a break. He ig the author of * Carbon Making 
for all Electrical Purposes" in THE ELEkcrRICIAN Series. a book 
which may be said to occupy the entire field in this branch of work. 
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APPOINTMENTS VACANT AND FILLED. 


A principal is wanted for the Lisburn Technical School. Salary 

£950 per annum. Applications by noon April 7 to the Town Clerk, 
Town Hall, Lisburn, Ireland. 
“An assistant constructional engineer is required for the City of 
Birmingham electric supply department, to assist in the preparation 
of specifications and plans for new buildings and lay-out of new 
steam and electrical plant, and in superintending the erection and 
testing of such plant. Applications to the city electrical engineer, 
Mr. R. A. Chattock, 14, Dale End, Birmingham, by April 6. 

A resident engineer is required to supervise the construction of a 
high. power wireless telegraph station in Egypt. Applications to the 
Secretary, G.P.O., London, E.C., by April 29. " 

A shift engineer is required for Nottingham electricity works. 
Com nencing salary £156. Applications to the City Electrical Engi- 
neer by April 10. 

A working engineer-in-charge is required for heating and electric 
generating plant at the Northampton Polytechnic Institute, London. 
Commencing wages £2. 10s. per week. Forms of application, &c., 
from the Principal. Dr. R. Mullineux Walmsley, Northampton Poly- 

technic Institute, 280, St. John-street, London, E.C. See advertise- 
ment. 

An electrician is required by the Cambridge Scientific Instrument 
Co., Cambridge, for adjusting and finishing instruments of precision. 
See advertisement. 

There are a few vacancies on an electric railway for pupils and 
premium apprentices. See advertisement. 

Advertisers require experienced testers, used to lighting generatoi8 
and starting sets for motors cars. 


On Wednesday Salford Corporation adopted the recommendation 
of their Electricity Committee to appoint Mr. J. A. Robertson, of 
Greenock, chief engineer of the electricity undertaking of the borough. 
at a salary of £1,000 a year, in succession to Mr. Hawkins. Mr. H. 
Richardson, who was originally selected by the Committee, was 
induced to remain at Dundee. 

Mr. Alfred W. Szlumper, the district engineer for the London 
division of the London & South-Western Railway, has been ap 
pointed by the directors to be the company's chief engineer in place 
of the late Mr. J. W. Jacomb Hood. 

Mr. W. H. Johns, gas and electrical engineer to Malvern Urban 
Council, has been appointed engineer and manager of the gasworks 
at\West Bromwich. 


INSTITUTIONS AND SOCIETIES. 


Royal Institution.—The lecture arrangements at the Royal Insti- 
tution, after Easter, include the following: Dr. Walter Wahl, two 
lectures on Problems of Physical Chemistry: (1) **Study of Matter at 
High Pressures” ; (2) “Structure of Matter at Low Temperatures ” 
(experimentally illustrated). Prof. S. P. Thompson, two lectures 
on Faraday and the Foundations of Electrical Engineering. Dr. 
T. E. Stanton, two lectures on Similarity of Motion in Fluids: (1) “The 
Theory of Similarity of Motion in Fluids and the Experimental Proof 
of its Existence " ; (2) “ The General Law of Surface Friction in Fluid 
Motion." The Friday evening meetings will be resumed on April 24th. 

Institution of Mining Engineers and Institution of Mining and 
Metallurgy.—It is announced in the ''London Gazette" that 
Charters of Incorporation for these Institutions have been applied 
for. Petitions for or against the grant of such charters must be 
sent to the Privy Council Offices, Whitehall, London. by May Ist. 


Royal Society.—The Bakerian Lecture of the Royal Society was 
delivered by Prof. A. Fowler yesterday, on ‘* Series Lines in Spark 
Spectra." Itisannounced that H.R.H. Prince Arthur of Connaught, 
K.G., has been elected a Fellow. under the statute which provides 
for the election of Princes of the Blood Royal. 

Incorporated Municipal Electrical Association.— The nineteenth 
annual convention of this Association will be held in Birmingham from 
Monday, June 15th, to Saturday, June 20th. On Tuesday, June 16th, 
the opening meeting of the convention will be held, when Mr. R. A. 
Chattock will deliver an address and Mr. W. A. Vignoles will read a 
Paper on '* The Commercial Development of Electric Supply in 
Towns of Moderate Size." In the afternoon members will be able 
to inspect several large works in the neighbourhood. Coventry is 
to be visited on the W ednesday, when a Paper on ‘* The Design and 
Operation of Modern Boiler House Plant” will be read by Mr. S. E. 
Fedden, and various works will be opened for inspection in the after- 
noon. On the Thursday Mr. J. Horace Bowden will read a Paper 
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on ** The Standardisation of Tariffs,” at Stratford-on-Avon, and on: 
the Friday the Annual General Meeting will be held in Birmingham. 

Several pleasure trips to the principal places of interest in the 

district have been arranged, and special arrangements are also being. 
made for entertainment of the ladies of the party. 


cee EDUCATIONAL NOTES. 


London University.—The Senate of the University of London have- 
appointed Dr. Russell Wells, Sir Albert Rollit, Dr. Graham Little, 
Prof. Loney, and Prof. Crossley as their. representa'ives to confer 
with the Departmental Committee appointed by the Board of Educa- 
tion. This is a result of the report of the recent Royal Commission. 
The representatives will lay before the Committee the case of the 
external student, but without being restricted to the recommendations 
of the Royal Commission. 

Glasgow University.—The first award of the Kelvin gold medal 
and prize for:the best dissertation in natural philosophy presented’ 
for the degree of D.Sc. during the three years 1911-18 has been 
made to Dr. A. D. Ross, now Professor, in the University of Western 
Australia. 


ARRANGEMENTS FOR THE WEEK. | 


FRIDAY, April 3rd (to-day). 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. Meeting at Hugh Bell School, Middlesbrough. Address: 
on “ Ozone,” by Mr. E. L. Joseph. 
Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-strect, Piccadilly, London. W. 
Discourse on ** Further Researches on Positive Rays," by Prof. 
Sir J. J. Thomson, O.M., F.R.S. 


SATURDAY, April 4th. 
Roya INSTITUTION. 
3 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Lecture on * Recent Discoveries in Physical Science," by Prof. 
Sir J. J. Thomson, O M., F.R.S. (Lecture VI.) 
MONDAY, April 6th. | 


SocrETY OF ENGINEERS. 
7:30 pm. Meeting at the Institution of Electrical Engineers, . 
Victoria Embankment, London, W.C. Paper on “ The Utili- 
sation of Solar Energy," by Mr. A. S. E. Ackermann. 


TUESDAY, April 7th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
7:30 p.n. Meeting at the University, Manchester. Paper on 
* Current-Limiting Reactances on Large Power Systems," by 
Messrs. K. M. Faye-Hansen and J. S. Peck. 


IXsTITUTION OF Civit. ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster. S.W. Paper 
on the “ Transportation Problem in Canada, and Montreal 
Harbour,” by Mr. F. W. Cowie. 


ILLUMINATING ENGINEERING SOCIETY. 

8 p.m. Mecting at the Royal Society of Arts, John-strcet, Adelphi, 
London, W.C. Paper on the “ Lighting of Railway Carriages 
and other Publie Vehicles," by Mr. E. Kilburn Scott. 

RONTGEN Society. 

8:15 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Paper on the “ Energy 
of the Réntgen Ray,” by Dr. R. T. Beatty. 


WEDNESDAY, April 8th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

7:15 p.m. Meeting at the Philosophical Hall, Leeds. Paper on 
the ** Bonecourt Boiler," by Mr. C. D. McCourt. 

BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL 

ENGINEERS. 

7:30 p.m. Meeting at the University, Edmund-street, Birmingham, 
Paper on " Current-Limiting Reactances on Large Power 
Systems," by Messrs. K. M. Faye-Hansen and J. S. Peck. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. H. M. Lear. 
The following orders have been issued for the current week :— 
Monday. April 6th, “ A " Company.— Technical Instruction 7 to 10 p.m. 
Miniature Range Practice, 7 to 9 p.m. 
Tuesday, April 7th, “ B " Company.— Technical Instruction, 7 to 10 p.m. 
Miniature Range Instruction, 7 to 9 p.m. - 
Wednesday, April 8th, Recruits only.—Recruit Instruction, 7 to 10 p.m. 
All Companies rating Examination, 7 to 9:30 p.m. 
Thursday, April 9th, “ C " Company.— Technical Instruction, 7 to 10 p.m. 
Minia:ure Range Instruction, 7 to 9 p.m. 
Friday, April 10th, to Monday, April 13th, inclusive.—Headquarters 
will be closed for the Easter Holidays. Business of an urgent nature 
wil be attended to on Saturday, the 11th inst. from 10 a.m. to 12 noone. 
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"THE SIGNALLING OF A RAPID TRANSIT RAILWAY.* 


BY H. G. BROWN. 


Summary.—The author considers in some detail the various methods 
-of signal lay-out where an automatic system is used to control the traffic 
-of a rapid transit railway. The efiects of delays, and especially of the 
length of the station stop, are also dealt with. Some figures derived from 
practical experience are given. 


The maximum headway which it is possible to obtain i$ primarily 
determined by the acceleration and deceleration rates, the maxim um 
speed of the rolling stock and the length (in time) of the station stops. 
The result is to a certain extent influenced by the geographical lay- 
out of the line, and also by the character of the limitations imposed 
by the signalling system which must necessarily be installed for the 
purpose of creating safe conditions of operation. The train charac- 
teristics and the geographical lay-out of the line are generally 
determined before the question of signalling is considered. The 
length of time required for station stops can be etsimated with a 
‘certain amount of accuracy, but still remains a variable quantity. 

With any of the present systems of siznalling it is necessary to 
divide the line into signal sections, a signal being provided at 
the entrance of each section for the purpose of indicating the 
condition of the section—i.e., whether occupied or unoccupied. 
There are à number of methods of operating and controlling these 
signals. For instance, they may be controlled manually or auto- 
matically. The lock and block might be mentioned as a most 
effective method of manual control, the track circuit system being 
the most reliable method of obtaining automatic control. An 
automatic system can be arranged to allow of a far greater number 
of trains being operated than with any system of manual block 
signalling that affords an equivalent degree of safety. "The appa- 
ratus of an automatic system operates practically instantancously, 
while with the manually-operated system time is required for the 
performance of the manual operations, and if the system is designed 
to obtain a high degree of safety, a number of manual operations are 
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usually required to be performed in a definite sequence. The time 
required for manual operation cannot be reduced when the section 
is shortened. For example, consider a section having a certain 
length. The length of this section, expressed ia time, is equal to 
the time required by the train in running through it. It is evident 
that if the section is shortened by subdivision a point is reached when 
the time required for the manual operation of the block system is 
nearly equal to that required by the train to ran through the section ; 
and should the section be made still shorter it will be found that the 
train is delayed by the signal system, and that the capacity of the 
line is being reduced instead of increased. It has often been claimed 
that but little time is required for the manual control of a block 
system; but if these claims are investigated one or more of the 
following conditions will be found to exist. Safety has beca sacri- 
ficed to obtain speed in operation, or a record time has been quoted 
instead of the average time required by the average min working 
at a speed that can be maintained without undue strain throughout 
the tim? that he is on duty. or the system is practically a form of 
automatic system requiring a limited amount of manual control. 
It therefore cannot give the full advantages of the purely automatic 
system, and is more expensive to operate than either the automatic 
or the manual considered alone. Under conditions that require a 
frequent train service it will be found that an automatic system is 
the cheapest per unit section. 

On rapi‘i-transit lines which are equipped with an installation of 
automatic signals it is customary to provide train stops which are 
located at the signals. These train stops assume an operative 
position when the signal is at danger, and should a train run past a 
danger signal they co-act with the brake mechanism, causing an 


emergency application of the brakes, the train being stopped thereby. 


Fig. ! illustrates one azrangemont of automatic sections. Signal l 
assumes the danger position when the front end of the train enters 
section A, and remains at danzer until the rear end of the train has 
passed out of the section. Section A controls signal 1, section B 
signal 2, section C signal 3, and so on. It will be noted that these 
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* Paper read yesterday before the Institution of Electrical Engincefs. 
Sfightly abbreviated. 


sections overlap the signals in advance. This resulta in signal | 
not assuming the clear position until the rear of the train has passed 
signal 2 by a predetermined distance. A train passing a signal at 
danger at its maximum speed has its brakes applied by the train 
stop, and is thereby brought to a stand before it has travelled far 
enough to collide with a preceding train. "The length of this overlap 
is influenced by alignment and grade, and is usually double the 
length required for an emergency deceleration from maximum speed. 
This extra allowance is necessary because of the possibility of the 
deceleration rate being less than is considered normal, due to im. 
perfect brake adjustment or greasy condition of the rails. The tim: 
interval between trains being the important factor, the length of 
sections is considered in terms of time instead of distance ; and it is 
obvious that the section in which a station is included may, on 
account of the station stop, be a longer section in time than a section 
between stations that is many times its length lineally, because 
between stations it can be assumed that the train is travelling at its 
maximum speed. "The time occupied in a station section is long. 
because, in addition to the time required for the stop, the average 
speed when the train is moving is lower than it is between stations, 
as the station section includes both a deceleration and an acceleration. 
When providing signalling arrangements for a short train interval 
it will be found that the station sections are the ones most difficult 
of arrangement. 
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Fig. 2 is a train diagram showing the maximum headway through 
an ordinary station, and is based on the following data: Maximum 
speed of trains, 25 miles per hour ; acceleration, 1 mile per hour per 
second ; service deceleration, 1-8 miles her hour per second ; length 
of train, 300 ft. Signal l is controlled by the section CE, and is 
usually called the home signal. The overlap BC is 400 ft. long. The 
overlap between D and E is 300 ft. long. The length of this overlap 
has been reduced by 100 ft. because the section beyond E-— being 
the starting section—is a relatively long one, and it can be assumed 
that a train stopping in this section would stop at the next signal. 
The distance AB is what may be termed the sighting distance. With 
a deccleration rate of 1-8 miles per hour per second, if a train is 
travelliug at the maximum speed of 25 miles per hour it would be 
necessary to apply the brakes at a point 255 ft. in front of signal 1 
in order to enable the train to be stopped at the signal. The mini- 
mum interval between trains is determined by the tim? elapsing from 
the moment that the front end of the train passes A until the moment 
that the rear end pasess E, and, as shown, this time equals 624 
seconds plus the tim? elapsing while the train is standing in the 
station. Assuming a 10-second stop, the maximum headway possible 
would be 72-4 seconds. Should the station stop of the first train 
equal 21 seconds instead of 10, signal 1 would move to the clear 
position 11 seconds later than the tim? shown on the diagram. The 
brakes must be applied on the second train when its front end 
passes A. The 1] secdnd signal delay plus a three second reflex 


of the driver and’ train mechanism approxim stes the 13-9 seconds . 


required for a complete deceleration, therefore the 11 second signal 
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delay results in a full deceleration instantly followed by acceleration. 
The distance AD is sufficient for a complete acceleration and two 
decelerations between zero and a speed of 25 miles per hour. From 
the point A there is a deceleration from 25 miles per hour and an 
acceleration to 25 miles per hour in a distance of 713 ft., and the 
delay to the train can be obtained by a comparison of the time 
required to decelerate and accelerate with the time occupied in 
running the 713 ft. at 25 miles per hour. 

This comparison is shown in Fig. 3. A is the sighting distance, 
255 ft. in the rear of the signal. The preceding train has been 
delayed 11 seconds, the signal clearing three seconds before the 
following train comes to rest at B. A three-second reflex interval 
is shown, alter which acceleration commences. If the train had 
continued at the speed of 25 miles per hour it would have travelled 
the 713 ft. in 19-45 seconds. The fact that the signal cleared 11 
seconds late results in a delay of 19-45 seconds, as shown, This is 
evident from the fact that the second train has an average sp:ed of 
12-5 miles per hour. In Fig. 4 the horizontal dimensions represent 
delay of the first train at the station in seconds. The vertical 
dimensions represent the resultant delay to the second, train, the 


curve C being the curve of equal delay. The curve A represents the. 


theoretical delay of the second train. Up to a certain point it will 
be noted that the resultant delay is less than the original delay. 
Beyond that point the resultant delay is greater than the original 
delay. Curve A is a theoretical curve which makes no allowance 
for the reflex of the driver. The reflex of three seconds referred to 
may be explained as follows: ‘A train is approaching a signal at 
danger, and is decelerating. Before the signal is reached the latter 
moves to the clear position; the deceleration will then continue for 
three seconds beyond the moment at which the signal cleared, this 


three seconds being the time required by the man and apparatus to 


initiate the acceleration. The three-second value is an arbitrary 
assumption. Curve B shows the resultant delay to the second train 
with allowance for the three-second reflex. It will be seen that the 
resultant delay under all conditions is greater than the original delay, 
and from zero grows greater until a certain point is reached, beyond 
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which the curve B is parallel to the curve C. Under the conditions 
considered, this parallelism commences at an original delay of 
11 seconds, and from there onwards the resultant delay is 8-45 seconds 
greater than the original delay. This parallelism between curves 
C and B commences when the initial delay plus the reflex equals 
the time required for a complete deceleration. lt is evident that for 
every additional second of initial delay the train waits the equivalent 
time at the signal. If the previous sections are equal in time to the 
station section the delay is quickly felt by all trains in the rear. The 
delay to the following trains is accumulative. "The initial delay. we 
wil assume, is 11 seconds. The second train is delayed 19-45 
seconds, the third train 27-9 seconds, and so on, the third train 
starting from the station 27:9 seconds later than its schedule time. 
It will be seen from the above that the interval shown in Fig. 2 as 


72-4 seconds is increased to 80-95 seconds, and, provided that cach 
train stops at the station for 10 seconds, the original delay of 11 


seconds has the effect of increasing the interval as stated. The 
lOth train will be nine times 8:45 plus 1l seconds later than its 
schedule time when passing the station at which the original delay 
occurred. 

It has been assumed that the second and third trains stop at the 
station for the standard time. It will be evident, however, that this 
is unlikely. The normal tim? between the departure and arrival 
cf trains is 62-4 seconds. The second train arrives 71 seconds after 
the first train has left, and therefore finds more than the usual number 
of people on the platform. The interval between the starting of the 
second train and the arrival of the third train is also 71 seconds, and 
the third train in turn finds a proportionately greater number of 
people at the station who require accommodation. Assuming that 
the vol- me of the f'ow of people on to the station platform is con- 


tinuous, it i« evident that each following train must accommodate 
more than its usual number of passengers. If 10 seconds is the usual 
station stop the second train will require more than a proportional 
additional time, because the time required to load people is not 
directly proportional to the number to be loaded. This is due to 
the choking of the means of ingress and the tendency of passengers 
to move more slowly the moment that they are actually on the train, 
also to platform congestion. It is fair to assume that the third train 
will be much more behind its schedule time than the 27-9 seconds 
stated. "The foregoing proves that the interval of 72-4 seconds with 
a 10-second stop is the theoretical minimum, as stated; but this 
interval cannot be satisfactorily operated, duc to the possibility of 
the station stop exceeding the 10 seconds allotted. The headway 
which can be practically maintained is, therefore, equal to 62-4 
seconds plus the maximum length of station stop; and any stop 
longer than what has been, by observation. arbitrarily determined 
as the maximum, must of necessity result in disorganisation of traffic. 
The minimum train interval which is practicable with the signalling 
arrangements illustrated would probably not be less than double 
the theoretical minimum interval shown in Fig. 2. l 
Let us assume that a service is being operated with an interval of 
double the theoretical minimum. Each minor delay that occurs 
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has a tendency to cause the trains to bunch. Eventually a point is 
reached when the trains are running as near the real minimum 
interval as possible, and then any further delay results in accumu- 
lative delay, with its attendant disorganisation, and such disorganisa- 
tion is generally found to continue until the cessation of traffic after 
midnight. It is evident that the station section is the critical one 
from the standpoint of tim», and if a more frequent service is re- 
quired the signalling arrangements at the station must be modified. 
The first step would be to provide one inner home signal, and it is 
possible that it may be considered advisable to instal two or three 
inner home signals. Fig. 5 shows the decrease in the train interval 
obtained by an increase in the number of home signals. Line 1 has 
the same signal arrangements as illustrated in Fig. 2. Line 2 has 
an additional home signal. necessitating the subdivision of the 
station section AC at the point B. No. 1 is controlled by the section 
AB, and No. 2 by the section AC. In line 3, signal 1 is controlled by 
the section AB,, signal 2 by the section AB,, and signal 3 by the 
section. B,C, signal 3 being located on the rear end of the station 
platform. In line 4 signal 4 is located on the platform. This 
location has the disadvantage that the front car of a train stopping 
at this signal would be at the platform. In the majority of cases 
the advantage obtained by the four home signals would hardly justify 
the cost of the complete extra section, the saving in time being only 
1} seconds. The arrangement shown on line 3 would have a decided 
advantage over line l, and the additional saving of three seconds 
to that shown in line 2 is well worth while in the majority of cases. 
The sighting distance for signals has been assumed as 255 ft. It is 
evident that the distance between signals 1 and 2 is the same as 


the distance between the sighting points of these signals. The 


following train, travelling at 25 miles per hour, should require the 
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same time between these sighting points as is required by the tail 
of the preceding train to travel between the points B and C, and it is 
evident that the distance BC must be equal in time to the distance 
between signals 1 and 2. A 400ft. overlap is allowed between 
signal 2 and B. Therefore, the distance from signal | to signal 2 is 
the same as the distance AB, and at 25 miles per hour is equal in 
time to the latter part of the acceleration occurring between the 
points B and C. The same time and distance relations existgn 
lines 2, 3 and 4 of Fig. 5. Take line 4 as an illustration. From ] to2 
is equal in time to B, to B,, and equal in distance to Ato B,. From 
2 to 3 is equal in time to B, to B;, and equal in distance to B, to B,. 
From 3 to 4 is equal in time to B, to C, and equal in distance to 
B, to Bs. 

In actual practice it would be found advisable to provide for a 
signal sighting distance of at least 500 ft.; but as 255 ft. is the 
deceleration distance from 25 miles per hour at the rate stated, this 
distance has been assumed as the sighting distance for signals, 
beeause any distance additional to the deceleration distance is 
required by the personal equation of the driver, and if considered 
herein would introduce a variable factor which would confuse the 
explanation of the principles involved. When locating a number 
of inner home signals at etiy particular station it is necessary 
definitely to determine the conditions which exist. Speed curves 
should be obtained from an average of many tests of accelerations 
and decelerations at the station concerned ; also the average speed 
in the vicinity of the home signals should be found. These factors 
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are influenced by alignment and grade and other local conditions 
of service, as well as the driver's habitual method of acceleration and 
brake application. When tests of this kind are made at any definite 


locality it is surprising how near to the average are the majority of. 


the accelerations and decelerations, a small percentage only having 
any radical variation. The time required for the station stops is 


the most important of the various factors which influence the time. 


interval, and while the value of this factor is mainly dependent on 
the amount of traffic at the station considered, it is greatly influenced 
by the physical arrangement of the station, and also by the efficiency 
of the train and platform staff. If it is wished still further to increase 
the service there is yet another arrangement of station signalling 
which is considered very satisfactorv where it has been installed, 
and undoubtedly further reduces the time elapsing between the 
starting of the first train and the arrival of the next. With the 


speed-control system the second train is allowed to decelerate to a 
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would be stopped only a short distance in the rear of the train standing 
in the station, it has much less distance to travel than in the former 
case. The important function of the system is its control of the 
deceleration of the following train. This result is obtained by divid- 
ing the distance between the outer hom? signal and the point at 
which the train is intended to stop into a number of signal sections, 
a train top and signal being provided at each point of subdivision. 
A timing apperatus is installed in connection with each signal and 
train stop, and is arranged so that the signal clears a predetermined 
number of seconds afte: the entrance of the train into its approach 
section. The time interval between the entrance of the train into 
each section and the clearing of the signal at the entraace to the next 
is based upon the portion of the deecleration curve which should 
occur within the section, with the result that & train approaching 
an occupied station and decelerating properly finds that each signal 
clears just before it is reached, but if it fails to dec?lerate at a suffi- 
ciently rapid rate the brakes are applied by the next train stop, 
because it has travelled through the approach section in tos short a 
tim». The speed-control system as described has tne drawback 
that the deceleration of the train is checked only at certain points. 
It is possible to enter a section at a apeed below normal and then to 
accelerate, passing the next signal after it had cleared and then being 
tripped by the following signal, by that time having attained a higher 
speed than was anticipated at that point. An arrangement of 
sections and section times which would satisfactorily overeome this 
liability would partially defeat its own purpose. A syatem of this 
type is a check on a driver who has failed to decelerate sufficiently 
quickly through error rather than intention, and cannot provide for 
extreme negligence of ill-attention. The advisability of installing 
speed control at junction and on steep inclines has been suggested, 
but the author would hesitate ta make such an application of the 
system, at least of the form in which it is now in use. To get suffi- 
cient control of the train the sections must be very short, and as the 
reflex time of the apparatus is not always perfectly constant any 
variation would quickly assume a larger percentage of the total time 
allotted to any section. The advisability of the use of the speed- 
control system as at present installed is open to argument, and the 
author is of the opinion that in the majority of instances it is better 
to maintain at all times a definite minimum distance between trains. 
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Lloyd vehicles are driven by two high speed compound motors 
a 
geared to the front wheels. These motors are totally enclosed, and 
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can be easily removed for inspection of the commutators. The 

THE LLOYD ELECTRIC VEHICLE. armatures run on ball bearings, and thrust-bearings are provided to 

A take up the horizontal pressure on the pinion. The latter is provided 

One of the latest types of electric vehicle is that supplied by Messrs. | with spiral teeth to obtain silent running. The cables that supply 
Mossay & Co. of Westminster. It bears the above name and its | the motors are long and flexible and are led to a distribution box 
design embodies several improvements which allow its makers to , through watertight openings in the motorframe. The gear wheels are 
claim for it low running costs and standing charges. together with | madeof high grade nickel steel and are enclosed in aluminium dust- 
proof covers. The motors are bolted to the front axle hubs in such a 
manner that the axis of the pivot about which the wheels turn when 
steering is effected, passes through the point of contact between 
the wheels and the road. As a consequence of this arrangement it 
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Fic. 1.—SectionaL VIEW oF LLOYD VEHICLE, SHOWING DETAILS OF MOTOR SUSPENSION, Scare: Zins. = lft. 


reliability, operation and simplicity of construction. As all these | is claimed that shocks between the wheels and the road are not trans- 
advantages are to some extent dependent on the last of these we mitted to the steering wheel, and that the stecring 
will deal with it first. The accompanying photographs and draw- easy. What is more interesting is that, in case of ne 
ings allow a genera! idea of the appearance and design of this vehicle | be driven by one motor alone without showing an inclination {to 
to be obtained. 


is surprisingly 
ed, the car can 


depart from straight course. The front and back axles are of forged 
nickel steel, and all four wheels run on strong ball bearings. Pa | 
The battery on the Lloyd vehicle may be situated under the front 
or back seats or slung under the chassis, according to the type of 
vehicle. In order to put the battery into its position under the 
chassis it is wheeled under the frame on a small trolley whence it is 

| lifted by a hoisting gear that is attached to the frame of each vehicle, 
hooks being provided to relieve the hoisting gear from the weight of 
the battery as soon as it has been lifted into its proper position. We 


Fic. Z-—FRoxT View or CHASSIS, SHOWING POSITION OF Motors. Fic. 3.—View OF a COMPLETE VEHICLE. 


understand that with this arrangement it is possible to change the 
batteries in about four minutes, thus allowing a great saving of time 


— —À 


are provided with bronze end-shields on the commutator ends which ' over older methods. A pedestal in front of the driver carries a com- 
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bined volt and ammeter and a contact plug that closes the motor 
circuits. This plug may be removed by the driver when he leaves the 
car so 88 to prevent unauthorised persons from driving it. A 
similar plug fitting into the same socket may be used when charging 
the battery without removing the latter from the vehicle. 

The danger of skidding is, the makers claim, minimised by the 
fact that the Lloyd vehicle is front-driven and not pushed from 
behind, and the efficiency of the motors, which are rotating at about 
10 times the speed of the wheels, is naturally much higher than that 
of the slow speed hub-motors used in some systems. The benefit of 


“this is particularly noticeable when running slowly in congested 


streets or on hills, and has the effect of increasing the radius of action 
of the car by reducing the demand made on the battery. It would 
seem that adequate braking is provided on the Lloyd vehicles seeing 
that the front wheels are braked electrically, and the back wheels by 
inside and outside hand-brakes actuated by a pedal and a hand-lever 
respectively. The hand-brake can be held on by a ratchet, and all 
the mechanica] brakes are compensated so that equal pressures are 
produced on both wheels. All joints in the transmission of the brak- 


-ing action are provided with lubricators. 
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Fic, 4.—DiAGRAM OF CONNECTIONS FOR 21-TON CHASSIS. 


As regards speed regulation the controller drum is hollow. and is 
mounted co-axially with the steering pillar that it encloses. The 
«ontroller handle is placed just above the steering wheel and mounted 
concentrically with it. The normal types of controller have an 
off-position, five running positions for the forward direction, one 
position for reversing and one for braking. The inspection of the 
controller drum and contact fingers can be carried out with the 
greatest ease by slipping off the metal cover, which is slightly conical 
in shape and slides down on to its seating so as to make a water- 
tight joint. The starting resistances and the drum controlling them 
are situated under the driving seat, the switching being effected by 
the left pedal. By this means three resistance steps can be inserted 
in each position of the main controller by allowing the pedal to rise 
slowly, and the current may be interupted on each step of the main 
controller by pressing the pedal right down. When driving the car 
this pedal is made to cut off the current before each motion of the 
main controller and subsequently to introduce the three resistance 
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steps; thus no sparking takes places on the main controller, and the 
repeated insertion of the resistance steps causes the passage from 
step to step of the main controller to be extremely gradual and free 
from current rushes. There is practically no wear on the main con- 
troller, and it is only necessary to renew the fingers of the resistance 
controller from time to time, which operation can be carried out very 
quickly and at a very small cost. One of the advantages of the use 
of compound motors lies in the possibility of regeneration when 
running down hill and in slowing down for stopping. 

The position 3 in Fig. 4 shows the motors connected as shunt- 
motors for regeneration ; it has been found that an appreciable 
saving is effected by running on this position when going down hill. 
The provision of a shunt winding also permits of the use of the 
motors for braking as shown on position B, which gives a very 
powerful though gradual action. 

In connection with the low running cost of this type of vehicle the 
makers point out that the present high efficiency of the secondary 
battery together with, on the Lloyd vehicle, the absence of recipro- 
cating parts and elimination of shocks, reduce the upkeep of these 
cars to the renewal of cables and the replacement of such parts as 
controller fingers and brake linings. The wear on tyres has also been 
found to be considerably less than with petrol vehicles. The stand- 
ing charges are also low in the case of this vehicle, as no very 
skilled person is required for driving it and the depreciation has 
been found not to exceed 10 per cent. per annum. The reliability 
of this type of vehicle can be well indicated by the example of a cab 
company which during the last seven years has increased the numbers 
of these vehicles employed from 25 to 115. It was found that the 
vehicles could be used for 350 days in the year, thus allowing & 
vearly loss of not more than 4 per cent., although the vehicles have 
been kept in first class state of repair all the time. 

We have to thank the makers for permission to describe this in- 
teresting vehicle and for providing us with the photographs and 
drawings that illustrate the article. Personal experience of the 
operation of this vehicle under adverse conditions appears to indicate 
that it should go far towards providing for the requirements of the 
modern commercial man. 


ELECTRIC LIGHTING OF COTTAGES.* 
BY W. FENNELL. 


Electricity has for so many years been looked upon by the public — 
and even by electrical engineers themszlves—as a very convenient 
but rather expensive form of lighting that it requires considerable 
imagination, even to-day, to contemplate the installation of electric 
light in hundreds of cottages inhabited by the poorest people and 
rented at, say, 3s. to 4s. per week. Wednesbury, like many Midland 
towns, is not an attractive residential area ; the richer people for 
the most part live outside, and the workers form nine-tenths of the 
population. In developing the demand for electricity on the usual 
lines, most of the larger houses and shops were soon connected. 

*educed rates for licensed premises brought almost all thes? 
houses on the mains, and the smuller shops followed when a 
free- wiring scheme was introduced ; but not even free wiring coupled 
with the ratable value system of charge, or slot m-ters, induced the 
£8 to £18 householder generally to take a supply of electricity. With 
these small consumers, the convenience of gas for cooking and the 
cheapness of the apparatus is greatly in itsfavour. This class of con- 
sumer will not, as a rule, use both electricity and gas, and has no 
money to spare for the purchase of expensive cooking stoves; it is. 
therefore, useless to expect to make much headway until cheap 
electric cooking apparatus can be offered. It appeared that the 
limit of the lighting demand was being reached. 

At first sight it seems to be hopeless, having failed to reach the 
lower middle class, to look to the class below—the labourer, living in 
a cottage. It was, however, obvious that if this class could be 
catered for a very large new field would be opened, as there are 
hundreds or thousands of these cottages and small houses in most 
industrial towns. The conditions in these cottages are such that the 
gas stove offers no attractions. In the first place, a fire is always 
burning in the living room, and the stove provides hot water by 
means of a slung pot or kettle and has a good oven. Lighting only 
is required ; but not only “ free wiring " but free lamps are essential. 
Such consumers cannot afford to pay at once for the wiring, or 2s. 8d. 
for a lamp, and experience of the £8 to £18 householder showed that 
unless Jamps were supplied free the result would be the use of cheap 
carbon lamps, followed by disuse of the electricity supply and the 
installation of gas. Again, allowing a five years’ life, a slot moter 


* Abstract of a Paper read before the Institution of Electrical Engineers 
at Birmingham. 


‘costs 10s. per annum. 
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It is also a very unsatisfactory article. and 
repairs (or loss of revenue) are heavy. Slot meters being out of the 
question. and quarterly accounts quite impossible, the author con- 
sidered the possibility of establishing a weekly payment system. He, 
therefore, consulted a local tradesman doing a arge weekly payment 


business. The report was practically as follows :- 


The poorer people are the best cless of payers. A debt of only one or 
two shillings is a worry to them, and they will pay much better than the 
lower middle classes, who have more assurance. [t will be found that 
they are more easily pleased and are anxious not to give trouble; and 
as they are accustomed to weekly payments for rent, clothes and fur- 
niture, thev usnally set aside their mone y regularly for this purpose 
before spending the balance. 


In view of this very favourable report, the author felt safe in 
adopting a weekly payment system for electricity, and the following 
is a sumniary of the arrangements adopted. 

These small houses are in blocks, and one service will supply from 
5 to 15 houses. The plan adopted is to put an ordinary 7/18 5. W.G. 
service into the most convenient house, terminating it in a service 
fuse. Space is allowed for fixing a meter if desired to check the con- 
sumption for each block. From the fuse a twin lead-covered cable 
is carried either inside or outside the houses along the row, aud is 
looped into each house to be supplied. If any house in a row is not 
to be connected, a loop is left in the wire ready to insert when the 
tenant decides to come on, which is almost certain when a change of 
tenancy occurs. It has been found -that the cost of the service 
averages 15s. per house, whereas the cost of an ordinary service for 
a few lights is about £3. 8s. The saving in capital charges i is. there- 
fore, very considerable. and must not be lost sight of when considering 
the value of these small consumers as compared with ordinary con- 
sumere. With regard to wiring, each house is provided with a 
wall plug socket, which takes the sub-service wires; the plug itself 
is connected by means of flexible wires to a pair of bow cut-outs. 
This arrangement provides a double-pole fuse and switch ample for 
disconnecting a 120-watt installation, and is cheaper and less liable 
to corrosion, &c., than an ordinary double- pole switch, The wiring. 
which commencesat the bow cut-out, is quite ordinary and requires 
no comment. "The cost of the wiring and fittings without lamps 
averages £1. 10s. to £l. 13s. 6d. per house. A local switch is at 
present allowed for each light, but the substitution of key-holders is 
being considered, Experiment is necessary to see whe ther the extra 
consumption due to the absence of easy switching is of more impor- 
tance than the reduced cost of wiring. 

Three lamps are supplied, two being 40-watt metal filament lamps 
(one for each of the downstairs rooms), and one an 8 c.p. carbon 
lamp for the front bedroom. Contrary to expectation, it is found 
that there is no demand for light in the other bedroom or bedrooms. 
With any rental system of supply it is necessary to prevent any but 
authorised jamps being used; and, in order to do this, the simple 
expedient of using Edison screw caps and lamp-holders is adopted. 
This has been quite effective; lamps with this cap cannot be bought 
in small quantities, yet there is no extra expense for either holder 
or lamp, because it is the Continental standard. The only screw 
lamps stocked at the works are 40-watt metal filament or 8 c.p. 
carbon; no mistake can, therefore, be made. When lamps are 
supplied free of charge it is unlikely that consumers will buy lamps 
by the dozen in order to defraud the supply authority. The weekly 
visit of the collector also acts as a check. 

The charges must cover the cost of supply of electrical energy. 
free wiring, lamps, repairs and the expenses of collection. It was 
estimated that an average of about 74d. per week per house would 
easily cover the cost. The cost of supplying electricity at Wednes- 
bury i is, including all charges, such as interest on and repayment of 
loans, £7 per kilowatt of maximum load on the power station plus 
0-35d. per kilowatt-hour. These figures leave a small margin. The 
assumption was made that the absence of a meter would mean a 
certam amount of waste. so a fairly high average consumption has 
been taken—viz., six hours’ use of the maximum demand per night 
throughout the year. It was assumed that the average maximum 
demand at the time of the peak load, which is between 4 p.m. and 
5:30 p.m., would be 50 watts; but experience has shown this to be 
rather too high a figure. The lamps in use are easily counted, 
without calling at the houses, by taking note of the illuminated 
Windows, Visits show that the number of lamps in use between 
4:45 and 5:30 p.m. amount to 108 per 100 cottages. Later on, after 
tea, the demand is higher, but that does not matter, because the 
Power load must be " off ^ when the workmen and women are at 
VHS e dd certain of a high-diversity factor for this 
ils ae upon a peak-load demand of 45 watts per house, 
100 units js 4d ue e this load per day, an annual consumption of 
M obtained. "The cost of de tnu supply is 5s. 6d. per 

or the standing charges, and 2s. 11d. for the energy con- 


Seas: eee 


sumed, or a total of 8s. 5d. The revenue at 71d. per week amounts 
to £l. 12s. 6d. per annum. The 74d. per week av erage income is 
obtained as follows: June and July 5d., May and August 6d., April 
and September 7d., Mareh and October 8d., Februar y and November 
9d.. January and December 10d., so that consumers pay approxi- 
mately in proportion to the use at different times of the year, and 
new consumers may, and do, start taking current on a fair basis 
at any time. Collection is carried out on a commission basis, which 
has been found to be satisfactory. A collector working insurance 
or other business is engaged, and he knows how to deal with these 
consumers. Payment is made in advance on the Monday or Tues- 
day. and the consumer is liable to be cut otf on the Monday following 
a failure to pay. 

The scheme is extremely popular; it has grown from an experi- 
mental 25 consumers to 250 within 18 mouths, and this without any 
canvassing or pushing. It is quite usual for a poor woman to call 
for a few forms, say a dozen, and to bring them back again signed 
within a week. [It'may be mentioned that gas is Is. 11d. per 1.000 
cubic fect, so that it cannot be said that dear gas is the cause of the 
success of the scheme. The actual experience obtained with regard 
to the following points is of great importance :— 


Arrears.— These keep fairly steady, and are on an average about 
equal to one week s rental. Lam p Breakages.—These do not average 
one lamp per socket per annum.  Empties.— These are no more 
numerous here than in other premises, and, further, those houses 
fitted with clectric light are sought after. Disconnections. — Although 
consumers are in no way bound to continue the supply for a definite 
period, there have been very few permanent disconnections, certainly 
not more than 2 per cent. Bad Debts.—These can be kept as low 
as desired; payments are made in advance. Even with fairly 
lenient treatment the bad debts have not exceeded l per cent. 
Waste.— There are several causes which tend to check waste. The 
first, and perhaps the greatest, is the sense of fairness which exists 
in the working class, and the second is the weekly visit of the col- 
lector. The consumers live in blocks, and the doings of any one 
tenant are known to all, so that one person at least will report waste. 
due per haps to a feeling of honesty. or perhaps to differences of 
opinion on other questions. However, it is not to be believed that 
one consumer in 10 will burn, say, one lamp continuously day and 
night, or two lamps all night ; but if that is assumed the cost of the 
extra consumption is lUs. per annum. Even if it is not balanced 
by others who use the light less than six hours per night, it barely 
exceeds the annual charge on a meter in that one case; and, of 
course, if the meter were put in every house, as would be necessary, 
the annual eost would be £5 for meters, to save a possible 10s. waste. 
As a matter of fact, the energy consumed costs so little that any 
possible waste can be ignored. The important point is not waste of 
energy, but excess maximum demand. This is easily observed, and 
it has been shown that it does not occur. 

The revenue account works out as follows :— 


Electricity-— Per annum. 
Kilowatt charge (45 watts at £7 per kilowatt)... £0 5 6 
Unit charge (100 units at O-35d.) .............- we. 0 21 
———— £0 8 5 
Lam ps— 
Two metal filament and one carbon... S 0 4 3 
ROY. cae ce cee ncn e en eee ete nee eene 0 | 0 
£0 13 X 
]1ncome— 
52 weeks at Th. Lies $112 6 
Less commission, 7 per cent... eee £0 2 
Less bad debts. &c.. 3 percent....... 0 |! 0 
——— E! EE: ES | 
—— | 9 2 
Profit per CONSUMET ssessesssssereseerereseeree os M oU nes £0 lo 6 


The word profit here means surplus after paying all charges, 
including interest on and repayment of loans for machinery and 
mains. lf these interest charges were based on the cost of extra 
plant and mains instead of on the old costs the result would be even 
more favourable. We may take half the profit, say 8s. per annum, 
and use it to write off the entire cost of wiring in four vears, leaving 
a balance of 7s. 6d. net profit per consumer per annum for four years, 
and 15s. per annum afterwards, 

In conclusion, a net profit of 7s. Gd. per annum per consumer, 
or about 25 per cent. of the income after paying all ex penses, is à far 
better return than can be shown on any other class of consumers. 
Putting it another way, | kw. of maximum demand produces a protit 
of over £9 per annum, and over double that sum after three years. 
Many of the ordinary consumers barely produce a gross income of 
£9 per kilowatt of the peak demand, to say nothing of profit ! 
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ON THE ABSORPTION OF LIGHT IN MERCURY-VAPOUR 
LAMPS AND AN ARRANGEMENT TO AVOID IT.* 


BY F. P. KERSCHBAUM. 


Summary.—The author describes a method of reducing the absorption 
of the ultra-violet rays passing through the vapour in a mercury- 
vapour lamp. For this purpose water cooling is used to reduce the 
density of the vapour, and a magnetio field is applied to deflect the arc so 
that it.is near the quartz. The effectiveness of the method is demon- 
atrated by the results obtainable with a mercury resonance lamp when 
excited by the lamp here described. Such a combination provides & 
&ource of monochromatic ultra-violet light such as is not easily obtained 
by other means. 


I wish to give a short account of some experimental results 
on the radiation of mercury-vapour lamps, which will show 
thatthe mercury arc can emit radiation in higher intensity 
than known already, especialy in the ultra-violet region. 
Quartz-glass mercury-vapour lamps heavily loaded have repre- 
sented up till now the only source of ultra-violet radiation 
which is of practical use. Several Papers have been pub- 
lished on the total intensity and the spectral intensity distribu- 
tion of the radiation of such mercury lamps, as a function of 
their energy load,t which have increased our knowledge of the 
mercury spectrum. AKA 

But one point has not yet been considered. It is the result 
of a well-known change in the appearance of the discharge in 
mercury lamps when their energy load is increased. In lightly- 
loaded lamps, the illuminating vapour uniformly fills the entire 
cross-section of the tube of the lamp (Fig. 1a), but when the 


BULUM 


| 


a. b. c. 
Fic. 1.—DiAGRAM or Various Tyres OF Ar". 


load is increased, the radiant vapour retreats from the walls of 
the tube, becomes more and more constricted, and finally 
forms an intensely radiant thread of light located in the axis of 
the tube, surrounded by weakly radiating mercury vapour 
(Fig. 16). This constriction of the arc is an accompanying 
phenomenon of the increasing radiation, and has some dis- 
advantages. The light emanating from the bright radiant 
axial thread must first penetrate the vapourous envelope 
which surrounds the thread of light and which consists of 
mercury vapour of high density. The issuing light must, 
therefore, undergo absorption. Now, in a given substance, 
which is capable of radiation, the absorption will be most 
marked for such wave-lengths as are emitted most intensely. 
According to Kirchhoffs law this proportionality between 
emissive and absorptive capacities holds for temperature 
radiation only. But even in luminescence phenomena the 
emission of strong spectrum lines will be accompanied by 
selec:ive absorption of the same lines. In our case we have to 
realise that just the most intense lines of the radiation emitted 
by the thread of light will be weakened by absorption by the 
greatest amount when penetrating the envelope of mercury 
vapour. It is even possible that a vibration which is intense 
per se is totally absorbed in the vapour layer if the mercury 
vapour has a great absorption coefficient for this vibration. 
Owing to this absorption effect, the intensity distribution in the 
spectrum is not the true one, and the amount of total radia- 
tion (intensity) is reduced. 


——————MMÀ ee 


* A translation of this article has appeared in,the * Zeitschrift für 
1 strumentenkunde.”’ 
t E.g., Küch u. Retschinsky, “ Ann. d. Phys.," XX., 563, 1906. 


The problem now is to find an arrangement bv means of 
which the light of the mercury arc can be obtained free from 
this absorption effect. For this purpose, firstly, the tempera- 
ture of the vapour eivelope can be reduced and hence the 
density of the vapour can be diminished. This can be effected 
by external cooling ; then, however, owing to the condensa- 
tion of mercury vapour all over the inside wall of the quartz 
glass tube, practically no light at all can issue. 

Secondly, the absorption effect is diminished or obviated 
when it is possible to reduce the thickness of the vapour 
envelope. To this end the arc can be deflected towards one 
side of the wall of the tube by means of a magnetic field. When, 
for example, a magnet is held near a heavily loaded mercury 
lamp burning in air, the thread of light bends and is deflected 
normally to the direction of the magnetic field and the current 
(Fig. lc). We are, therefore, able to press the thread of light 
firmly on the wall of the tube, and to reduce in this way the 
thickness of the vapour envelope to a minimum. Wh-n both 
these actions (or effects) are combined, i.e., when a water-cooled 


+ C - 
22222242 


Fic. 2.—Cross-section Or LAMP. 


lamp burns in a magnetic field, the thickness of the vapour 
envelope is reduced owing to the magnetic deflection. and also 
the density of the vapour in the remaining minimum layer is 
reduced owing to the cooling. The light of the curved thread 
del undergoes practically no absorption in the direction of the 
end. 

In addition, the magnetic deflection of the arc introduces 

another necessary effect ; the deflected arc raises the tempera- 


ture of the wall of the tube against which it is pressed. and the 
deflected arc, therefore, burns an aperture in the film due to the 
condensation. The light of the deflected arc will thus issue 
through the aperture without having to penetrate an absorbing 
layer of mercury vapour. Besides this, the magnetic field 
increases the internal electric resistance of the mercury lamp 
considerably.* This is important in connection with the effi- 
ciency of water-cooled lamps. If the type of lamp is chosen 
having regard to the effect of water-cooling, it is possible to 
burn the lamp under water with nearlv the same energy load 


* Provided the pressure of the traces of gas to be found in all mercury 
lamps is the proper one. 
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as in air, in order to obtain equal radiation efficiency. As 
long as the load of the lamps is not extremely high, the cooling 
water does not get overheated, so that the lamps do not become 
coated with salt deposits. 

Fig. 2 shows a diagram of an experimental model. The 
brass block b has à vertical hole. into which two tubes, r. are 
soldered,*bearing two short tubes, w, for receiving and dis- 
charging the cooling water. Into this vertical cooler a quartz 
glass mercury lamp, /, is inserted and kept in position by means 
of rubber stoppers. The illustrated construction shows that the 
position of the lamp is not fixed, but that different parts of 
the arc can be brought within the brass block b. It is evident, 
too, that different lamps of similar construction can be readily 
inserted in the apparatus. The mercury lamp l itself is a 
vertically burning lamp of the simplest and most compact 
construction possible. A straight quartz glass tube, without 
awy side tubes, contains mercury as the kathode and a piece of 
carbon as anode. The brass block b has, in addition. two 
horizontal screwed holes A, and the ends of two iron rods, m, 
which have two coils of wire wound round them, are screwed 
up close to the wall of the lamp. The electromagnets formed 
in this way produce a magnetic field of suitable intensity at 
right-angles to the «xis of the lamp. The electromagnets and 

mercury lamp are connected in series. 

The block b has another horizontal hole, f. This only passes 
through the rear half of the block, and can be closed by screw- 
ing on a quartz plate, //. When the lamp is burning and the 
magnetic field acting in such a way that the arc is deflected 
towards the rear, the light of the deflected arc will issue through 


. the bore f. The lamp is started bv turning it horizontally, for 


which purpose the electromagnets form the pivots. 

It follows at once that, provided the lamp is of sufficient 
length, the arc can be deflected towards various sides of the 
tube by means of several magnetic fields. For this purpose it 
is only necessary that each field of magnetic lines is at right 
angles to the lamp. Apertures are then formed in the film due 
to condensation, through which light can issue in any direction 
desired. Of course, a mercury lamp can burn in a rotating 
magnetic field as produced by a rotary current arrangement. 
The part of the arc deflected by this field will then rotate and 
burn clear an entire ring in the mercury film, through which 
light can issue in all directions. 

It is rather difficult to find conditions under which the light 
of an ordinary hot lamp can be compared with the light of a 
lamp of the described construction. The energy load alone 
certainly cannot be taken as a criterion. Perhaps it is most 
correct to assume that lamps of both types radiate hght com- 
parable in respect to the intensity distribution, when the 
weakest lines in the spectra of both lamps show equal inten- 
sity, similar conditions for the observations being assumed, 
since the weakest lines are not influenced bv absorption. 
Spectrograms, taken with a small Hilger quartz spectrograph, 
showed that in the light of the mercury arc, burning under 
water and in a magnetic field, the most intense lines show a 
relatively increased intensity ; especially in the ultra-violet 
region, near = 2,540/A.U.,* a considerable increase can be ob- 
served. While in the light of ordinary lamps the lines of great- 
est intensity are in the visible part of the spectrum, the 
spectrum of the new lamp shows by far the strongest line in 
the region 4— 2,540, calculated from photographic activity. 

By this it is proved, at least qualitatively, that the mag- 
netic deflection of the arc has the required effect. It may be 
mentioned that the spectrograms show, moreover, that ordi- 
nary water as used for the cooling only absorb the wave- 
lengths shorter than 4— 2,300. 

A still clearer proof of the efficiency of this arrangement for 
obviating the internal absorption in mercury lamps is obtained 
indirectly in a special case. Of late the " resonance radiation ” 
of mercury vapour has been well known.t For the production 
of this resonance radiation the following device is used: An 
absorption vessel of clear quartz glass is provided with a drop 
vfi mercury, exhausted and sealed ; it is thereby filled with pure 


* T NU . ; 
The region of the strongest absorption line of the mercury vapour. 


t R. W. Wood, = Phil. Mag," XXIII., 659, 1912. 
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mercury vapour at the temperature of the room (—0:001 nim. 
pressure). Ifthe light of an ordinary powerful mercury lamp 
1s allowed to fall on this absorption vessel. it can be proved that, 
during the first few seconds after the starting of the lamp. the 
absorption vessel radiates ultra-violet light in all directions, 
which light is found to be extremely monochromatic and of 
the wave-length 4=2,536 A.U. The exphnation of this 
phenomenon is that when light containing the wave-length 
4—2.536 falls upon the mercury vapour this light sets the 
vapour in resonance vibration and the vapour. therefore, 
becomes an indirect independent source of light of this wave- 
length. Hence an absorption vessel filled with mercurv- 
vapour only is correctly termed a * resonance lamp." 

As already stated, however. this resonance lamp emits light 
onlv during the first few seconds after the starting of the 
mercury arc lamp. It follows that only during the verv first 
seconds does the light of an ordinarv mercury arc. contain 
hight of the wave-length 42.536. and not afterwards. The 
absence of this line is due to the absorption in the interior of 
the mercury lamp. In order to avoid such internal absorption 
the mercury lamp described was constructed. Therefore, if, 
on one hand, all the rays of the wave-length 4=2.536 are 
absorbed in the interior of an ordinary mercury lamp, and if, 
on the other hand, the arrangement devised in order to vet rid 
of such absorption is effective, the new lamp must radiate light 
of the wave-length 4— 2.536, not only during the first seconds 
of its burning, but continuously. The new lamp must. tliere- 
fore, be able to excite a " resonance lamp ” continuously, and 
this 1s actually the case. 
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Fic. 3.—ARRANGEMENT FOR TESTING THE LWiMT BY MEANS OF A 
RESONANCE LAwr. 


The " resonance lamp " employed in the experiments is a 
transparent quartz glass vessel made in one piece, a tube with 
closed ends; it is supplied with a drop of mercurv and ex- 
hausted. The exciting light enters in the direction of the 
arrow P (Fig. 3), and passes through the circular screens B 
along the axis of the tube without striking the side walls of the 
quartz vessel Q. The light which has penetrated the vapour 
chamber is intercepted by a black cap, K. In this wav no 
hnght of the exciting mercury lamp can come through the 
cylindrical side walls of the resonance chamber. Anv light 
travelling in the direction R from the resonance chamber 
must, therefore, only be due to resonance radiation. The 
" resonance lamp " can be attached by a light-tight joint in 
front of the aperture of the mercury lamp, shown in Fiv. 2. 
When the new mercury lamp is burning and its light falling 


Anto the vapour chamber of the resonance lamp a uranium 


glass plate shows very intense fluorescence, which is quite 
marked even at a distance of several vards.* Examined in a 
quartz spectrograph, the light of the resonance lamp is found 
to be entirely monochromatic of the wave-length / = 2.536. 
The amount of stray light coming from the exciting mercury 
lamp need not be more than a fraction of 1 per cent. if the 
resonance chamber is properly constructed. The licht emis- 
sion of the resonance lamp under the action of the new mercury 


* This observation can be made not only in the first moments of the 
working of the mercury lamp, but at any time as long as the mercury 
lamp is burning. 
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lamp is, therefore, very intense and not restricted to the first 
moments after the lamp is lighted. 

The arrangement for mercury arc lamps described here 
seems to represent a type suitable for practical purposes, for 
it is possible in this way to burn a mercury lamp under water 
without waste of energy. The light of this lamp with its in- 
creased ultra-violet radiation can actually radiate under water 
from the lamp without being weakened by absorption. There- 
fore the described source of light seems to be suitable for 
photo-chemical processes—e.q.. the sterilisation of water. 

The combination of a resonance lamp with a mercury lamp 
as described provides a continuous source of monochromatic 
ultra-violet light of wave-length 4= 2.536 of such an intensity 
and homogenety as cannot be obtained by employing spectro- 
graphs or monochromators. 

Cavendish Laboratorv, Cambridge, 

August. 1913. 


LARGE LOCOMOBILE INSTALLATIONS. 


An interesting installation of two 800 B.H.P. steam locomobiles of 
Messrs. R. Wolf Ltd. manufacture has been recently set in operation 
at the Aberthaw and Rhoose Portland Cement & Lime Co., at 
Khoose. The makers inform us that this is the largest installation 
in two units, of this type of plant in the world. The two sets drive, 
by means of rope belting. the main shafting of the works. Con. 


GENERAL VIEW OF THE INSTALLATION. 


nected to this shaft are a heavy grinding machine, absorbing some 
450 H.P., which grinds the rough material, and another finishing mill, 
taking 300 H.P. A three-phase, 550 kw., 440 volts, 50 cycle, West- 
inghouse alternator, which is situated between the two sets, and 
driven off the main shaft, supplies power for the various small 
machines about the works. Our illustration shows one of the loco- 
mobiles and the alternator on the right. The other set is situated 
just outside the right-hand side of the illustration. 

The locomobiles are of the compound' condensing type and are 
provided with a high-pressure and a low-pressure superheater, the 
latter heating the exhaust steam from the high-pressure cylinder 
before it enters the low-pressure cylinder. ’ The cylinders are ar- 
ranged side by side and set in a compartment above the smokebox 
where they are jacketed by hot gases. The exhaust steam from the 
low-pressure cylinder. before it enters the condenser, passes through 
a feed heater which raises the temperature of the feed water before 
it is delivered to the boiler. From here it passes to a jet condenser, 
where it meets a jet of cold water and is thereby condensed and 
passes with the condensing water to the air pump, being discharged 
to a condensing water tank before being sent through to the spray 
cooling apparatus and pond. The air and feed pumps are driven 
from a single eccentric. The air pump is of the improved Edwards 
type and is of sufficient capacity to maintain a high vacuum at all 
Joads, the engines running under a vacuum of 90 to 92 percent. The 
fced pump is of the simple plunger type and is fitted with adjustment 
whereby the feed can be arranged to suit any variation of load which 
may come on the engine. The boiler is also fitted with a self-acting 
injector for feeding the boiler when the engine is not running. 
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The boiler is of the multi-tubular type provided with removable 


furnace and tubes. By undoing a few nuts the furnace and tubes 
can be readily withdrawn from the boiler for cleaning, scaling, &c., 
in the open and thereby ensuring a thorough and efficient cleaning 
of the boiler when required. The Iccomobiles are provided with 
automatic stokers of large capacity, the stokers being supplied 
through a chute with the coal from a bunker overhead, the amount 
af coal allowed to pass the hopper being controlled bv a gate on the 
chute. The mechanical stokers are driven by belt from the crank- 
shaft and have adjustment for varying the speed required for different 
loads. The quantity of coal admitted to the sprinkler can also be 
| adjusted by hand while the stoker is working. Arrangements have 
' also been made for driving the stokers by an electric motor so that 
| steam can be raised when the engines are standing. thereby obviating 
the necessity of handling any coal in the engine room whatever. The 
) 


boiler is provided with a.steam cleaning apparatus by means of 


which the superheater coils and boiler tubes are cleaned from soot 
and dust while the engine is running, thus obviating any necessity 
for shutting down and drawing fires. 
placed on the underside of smokebox to lead the waste gases to a com- 
mon flue and thence to the brick chimney outside, the draught being 
controlled by damper in the smokebox branch and operated from 
the front of the boiler. 

The locomobile is provided with barring gear for turning the engine 
by hand, the barring gear operating on one of the flywheels. Should’ 
it be desired to run the locomobile as a non-condensing engine at any 
time a diverting valve is provided whereby the condenser is shut off 
and the exhaust steam passes directly to atmosphere. The boiler 
is provided with two safety valves and a safety valve is placed on. 

| the superheater as well as one on the delivery side of the feed pump.. 
All stop valves, feed and injection water control cocks are placed in. 
convenient position for operating the locomobile. As will be seen 
rom the illustration, the locomobile is provided with platforms all 
round the engine and accommodation ladders so that access is easily 
obtained to all the working parts. 
| The locomobile crankshafts are each directly coupled to counter- 
shafts, each of which carries a large rope pulley grooved to received 
24-1} in. ropes ; these ropes transmit the power to the main shafting. 
~The pulleys on the main shafting are capable of being disconnected 
from the shaft which they drive by means of a friction clutch, thereby 
* allowing either of the locomobiles to be disconnected at will. 
' A test on one of these locomobiles gave a coal consumption of 
1-055 Ib. per brake-horse-power per hour and a steam consumption. 
of 9:058 Ib. per brake-horse-power per hour. thus sufficiently indi- 
cating the remarkably high economy which can be attained with this. 
type of plant. The consulting engineers for the works were Messrs. 
Maxted and Knott, Hull. 
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THE PRCBLEM OF THE SMALL CONSUMER. 


BY A. W. BARHAM. 


Owing to the rapidly increasing knowledge amongst; all 
classes of the populace that electricitv is the best illuminant 
for their homes, electricity supply authorities are confronted 
with the prospect of having connected to their supply mains a 
large number of small consumers, and as the usual method of 
charging for a supply of electricity for lighting purposes only 
is a uniform flat rate of a fixed sum per unit consumed (irre- 
spective of the size and demand of the house which is to be 
connected) the question arises as to whether it is a profitable 
transaction on the customarv flat rate charges to connect up 
to the supply mains the very small consumer who uses elec- 
tricity for no other purpose than light. 

As it is fairly obvious that the margin of profit on this type 
of consumer must be small and in specific cases even none, then 
to avoid supplying at unremunerative rates one or other of the 
following alternatives will have to be adopted, either a much 
higher flat rate charged for this tvpe of consumer only, or 
another form of charge instituted which will bring a commen: 
surate profit on the transaction. 

In other words, once the cost of. electricity for lighting pur- 
poses has been established on a competitive basis with other 
forms of illuminant any further reduction in the revenue 
derived from small property should be either resisted or guarded, 
against by the use of one of the suggested alternative rates, 
the latter by preference, as bv its use such a tariff could be 
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evolved that even were the present Small consumption halved 
(as by the general introduction of a more efficient lamp in the 
immediate future) the net reduction in the annual revenue 
would be practically negligible, or if not quite negligible, such 
reduction in revenue would be approximately counterbalanced 
by the actual saving in expenditure effected by the less number 
of units sold. 

As shown later, the Norwich system hardly meets the case 
of the small consumer, who has neither the inclination nor the 
means to buy or hire fittings of various kinds which would tend 
to increase his annual current consumption for other than 
lighting purposes, and who, moreover, often does not use to its 
full extent the amount of light which he could well afford. 

To deal more fully with this question or profit or loss, it is 
necessary to set out the respective charges which actually 
make up or are included in the " flat rate.” To do so it suffices 
to class them under their usually accepted headings of ©“ Stand- 
ing Charges," " Running Costs " and " Special Charges inci- 
dental to the consumer," and in the case of the small consumer 
these headings would comprise the following items :— 
~ Standing charges being the annual capital charge due to the 
initial cost of the supply undertaking, such as the installation 
of the plant, buildings, mains, &c. (but not the cost of house 
services or meters as these are dealt with elsewhere), together 
with the annual revenue charge incurred in the operation of 
th» undertaking, other than the actual cost of generatinz the 
«urrent. 

Running costs are the annual costs of the coal or other fuel, 
oil, water, &c., used, together with a proportion, usually one- 
half, of both the cost of repairs and maintenance to the plant 
and the wages at the generating station, the other half of these 
latter annual charges being debited to the standing charges. 

The special charge in this case is the annual charge due to 
the cost of connecting the consumer to the mains and supplying 
the necessary meter. In connection with this charge it should 
also be borne in mind that, although somewhat difficult to 

allocate, the costs of rendering and collectiny the accounts are 
a much greater percentage of the total cost of giving a supply 
'to the small consumer than to the large consumer. 

If an approximate average value of the foregoing charges be 
given together with similar average figures showing the rev- 
‘enues derived from small consumers, a case can be made out 
which should certainly cast some doubts as to whether the 
uniform flat rate for all lighting consumers is as equitable or 
remunerative as it appears at first sight. 

Dealing with central stations whose plant capacity lies 
between 1,500 kw. and 2,500 kw. and having a corresponding 
total capital expenditure of between £80,000 and £120,000, 
it will be found that the output of such stations is from 1} to 
24 million units sold per annum for all purposes ; also, neglecting 
ithose stations (Iving within these limits) which are verv favour- 
-ably situated either as regards close proximity to a coal-field 
or else producing an exceptionally large number of units for 
power purposes, that the average coal costs per unit sold are 
in the neighbourhood of 0-5d. This fact alone will necessitate 
a fairly high running cost to be assumed, although fairly wide 
variations in the running costs do not, as will be readily seen 
on inspection, make a verv appreciable difference to the profit 
or loss account when dealing with the very small consumer. 
In considering the case of a larger or smaller station than those 
mentioned, the necessitv for the differential treatment of the 
‘small consumer still exists, as even in any specific instance 
where the average values assumed are found to be higher than 
the actual values, then the actual flat rate charged will pro- 
bably be lower than the assumed flat rate and vice versa in 
the case where the actual values are higher than those assumed. 

These average values, in considering stations having a plant 
‘capacity of 1,500 kw. to 2.500 kw., mav, therefore, be assumed 
as follows :— l 

Standing charges per kilowatt of plant installed, including 
‘capital charges at £3. 5s., and revenue charges at £l. l5s., 
mike a total of £5. 

Running costs are taken as 0-7d. per unit sold. 

Special charges are taken as cost of house service at £5, the 
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ordinary meter at £1. 10s., and the prepayment type £3. giving 
as the total annual charges per house under this heading of 9s. 
and 12s. respectively on a 10 years’ basis for the combination 
of meters and house service. 

A house of which the annual rent, rates, &c., is from £28 to 
£30 per annum should and does consume approximately 55 
units per annum for lighting purposes onlv. Further, as this 
class of property is very largely let by the week and changes of 
tenancy (often without notifying the supply authoritv) are 
fairly frequent, a prepayment meter is inore or less a necessity. 

If the current be supplied at 41d. per unit with an ordinarv 
meter or 5ld. per unit with a prepayment meter, then the 
annual revenue derived from an ordinary meter is £1. Os. &d., 
and from a prepayment meter £1. 5s. 3d. The costs of giving 
the supply would be as follows :— 


Ordinary Prepayment 
meter. meter. 
s. d. 8, d. 

Standing charges at 80 watts maximum 

demand Cremeren renta dede s Lee 8 O0 ...... 8 0 
Running costs, 55 units at 0-7d........Luuuuuu. > estes 3 2 
POESIE CHAT LOS ED 9 70. uus 12 0 
Tota s indes consi PIENE edi tin 20 2 23 2 


As will be seen from these figures, the margin of profit is 
small on any particular house, especially if the modifications 
which may be caused bv the diversity factor introduced in 
giving a supply to a considerable number of such houses be not 
considered. 

In the case of houses let at less than the inclusive rental of 
£28 per annum, or 10s. 6d. per week, the average annual con- 
sumption is rather less than 50 units per annum, giving a reduc- 
tion in the net revenue, but not a corresponding reduction in 
the net cost of supply; moreover, it has been noted that many 
of these small houses using 20-watt metallic filament lamps 
approximately consume 45 units per annum, thus the current is 
being supplied at practicallv cost in the case of the ordinarv 
meter and possibly at a small loss in the case of the prepay- 
ment meter. Practically speaking. the minimum profitable 
consumption on a flat rate basis is 50 units per annum, and if 
this amount be decreased by anv increase in lamp eflicienev or 
other economies effected, there is everv possibility of the small 
profits becoming losses and the supplv of electricity to small 
houses being seriously handicapped by the fact that electricity 
had become too cheap, or, rather, that the price charged for 
such very small quantities of electricity was not commensurate 
with the total cost incurred in their sale. 

The * Norwich " system at a uniform rate for all classes of 
property is under the same disadvantage as the flat rate. 
inasmuch as the primary charge must be fixed at such a value 
that it becomes to a certain extent equivalent to the maximum 
demand charge for the extra load due to cookers. radiators. &c., 
which are installed under this system. Taking the lowest per- 
missible figure for this primarv charge as 10 per cent. of the net 
rateable value, the 10s. per week house would be called upon to 
pay £1. 12s. per annum. plus. sav. 3s. for the current actually 
consumed, making in all a total of £1. 15s. per annum, or 
approximately 12s. per annum more than their present lighting 
bill. 

The ideal tariff which will adjust itself automatically to 
meet every possible requirement has vet to be evolved. Fail- 
ing such tariff, the following rate is suggested as fulfilling the 
necessary requirements for supplving electricity to small con- 
sumers giving due importance to the fact that such rate must 
do away with the necessity to employ a comparatively expen- 
sive prepayment meter (although no credit may be given to 
the consumer) also to encourage and not handicap the possible 
user of, sav, a flat iron or kettle, and, further, the rate to be 
framed so as to be readily understood by the consumer. In 
order to meet these requirements the rate should be composed 
of a primary charge equivalent to the stand-by or capital 
charges of the consumer, such stand-bv charge being the same 
for all consumers paving a weekly rental of 125. and under and 
à secondary charge for the current consumed. 

The primary charge being a fixed one for all houses having 
a rental of 12s. per week and under, and using electricity for 


1078 


THE ELECTRICIAN, APRIL 3, 1914. 


— -— 


lishting purposes onlv, then. under these circumstances, such 
charge should include also a fair and commensurate profit on 
the transaction ; this being done there is no reason why the 
secondary charge should not be as low as possible, approx- 
imately the coal cost per unit, as the fixed profit is made on 
the primary charge in the first instance. 

Taking a concrete case as an example and using the same 
charges as have already been given, then the primary charge for 
a house let at 12s. per week or less would be £1 per annum 
payable monthly in advance. This would be the moderate 
sum of 1s. 8d. per month throughout the year. or preferably 1s. 
per month for the four summer months, and 2s. per month for 
the remaining eight months of the vear. 

The secondary charge for current would be at the flat rate 
of Id. per unit, giving a total annual revenue of £1. 2s. and a 
consuinption of 48 units per annum. 

The method of collection of these charges would be that on 
the consumer being connected up a charge would be levied of 
the first month's instalment of the primary charge, and at the 
end of each succeeding month the meter would be read and the 
sum required to pav for the number of units consumed during 
the month, together with the next month's instalment of the 
primary charge, would be collected. 

As the amount due to the supply authority at anv time on 
this system of charging would be only a few pence. there would 
be no necessity to instal a prepayment. meter, another con- 
sideration being that as the total amount collected at any 
one time is such a small one there should be no difficulty ex- 
perienced in the collection of the amounts due. 

Should such a system as the foregoing be adopted now the 
advent of the half-watt or even quarter-watt lamp would be 
more or less looked forward to with equanimity by the average 
central station engineer, who has probably not yet forgotten 
the effect the coming of the metallic filament lamp had on the 
revenues of the supply undertaking with which he was con- 
nected at that time. 

Such a tariff as that suggested is not intended to cater for 
the wants of the small consumer who may wish to make a 
more extensive use of the supply for heating and cooking 
purposes ; should he commence doing so, he would be a `“ small 
consumer " no longer and it would be necessary to increase 
the primary charge to counter-balance his increased demand ; 
in other words the already widely-used Norwich system would 
become applicable, with possibly an alteration to avoid the 
necessity of too much credit being given to the consumer. 
Such modification would consist in. dividing the annual rate- 
able value charge into 12 equal instalments, each instalment 
to be payable in advance, and such instalments. together with 
the payment for the amount of current used during the month, 
to be collected monthly in the same manner as already described. 


IMPROVEMENTS IN LONG-DISTANCE TELEPHONY.* 


BY PROF. J. A. FLEMING, D.SC., F.R.S. 


The subject of improvemeuts in telephony is one in which the 
general public are very closely interested, and a large audience, 
including many experts, therefore followed with attention the 
expositions given by Prof. J. A. Fleming. FP. R.5.. at the Royal Insti- 
tution last Friday evening, in which he described the inventions that 
of late years have enabled a great increase in the practicable distance 
of telephonic communication to be made, and also rendered possible 
the use of submarine telephone cables over distances not hitherto 
attainable. In hisopening remarks Prof. Fleming gave, first, a brief 
description of the construction of the modern telephone transmitter 
and receiver, and of the transformations and sources of loss of energy 
in transmitting electrically articulate speech between two places. 
He stated that he would contine attention chiefly to the action of the 
line or cable, neglecting the imperfections of the transmitter and 
receiver per se owing to limitations of time. 

An experiment was first shown with an instrument which pro- 
jected upon the screen in the form of a line of light, the motion of the 
diaphragm of a telephone, which sounds musical or articulate where 
made near it. The sound of an open organ pipe was thus seen to 


* Abstract of à Lecture delivered. before the Royal Institution. 


produce a smooth wavy or simple harmonic curve, whilst the less pure 
sound of a harmonium reed or of the voice uttering a vowel sound 
produced a complex curve, and a spoken sentence wavy line. 

The use of the oscillograph in recording photographically or 
visually the form of the current sent into a telephone was next ex- 
plained, and photographs of various vowel and syllabic sounds shown. 

A few words of explanation were then given concerning Fourier's 
theorem in virtue of which any irregular but single valued curve can 
be resolved into the sum of a number of simple harmonic curves of 
various amplitudes and phase differences having frequencies in the 
ratio of 1, 2, 3, &c. 

It was then explained that the action of the transmitter on the 
line was equivalent to the imposition of a complex E.M.F., which, in 
virtue of Fourier's theorem, could be regarded as the sum of a large 
number of simple harmonic E.M.F.s of various amplitudes, wave 
lengths and phase ditferences. 

Every telephonic cable has four primary qualities, two con. 
servative, viz. : ite inductance and capacity, in consequence of which 
it can store up kinetic and potential energy in the form of a magnetic 
or electrostatic field. Also it has two dissipative qualities, viz. : its 
conductor resistance and dielectric leakance, which convert a part of 
the energy given to it into heat. Hence an electromotive impulse 
given to the cable at one end is propagated along it as a wave. The 
current in the cable at each point is oscillatory, but the current 1s nof, 
so to speak, at high tide simultancously at all points in the cable, but 
successively, the maximum value travelling along the cable with à 
certain speed. The mode of propagation of à wave al2z7 a string or 
wire was illustrated by various wave models. 4 

In the case of a wire or string of finite length the wave is reflected 
at the far end, and if the time taken by the wave to travel to and fro 
is equal to some exact multiple of the periodic time of the impulses, 
stationary waves are produced on the cord or wire. These effects, 
together with a demonstration of the laws of string vibration, were 
proved by the aid of Prof. Fleming's vibrating string apparatus In 
which a light cotton cord has one end fixed to a slide rest and the 
other end twirled uniformly with an irrotational motion by an electric 
motor. 

The production of stationary electric waves on wires was also 
beautifully shown by the use of a long wire coiled into a helix on an 
ebonite rod. One end of this helix was connected to the earth. and 
the other to a high-frequency oscillator. On adjusting the frequency 
of the oscillator, stationary electric waves of wave length equal to 
some exact multiple or fraction of the length of the helix were 
produced, and shown to exist by the brilliant glow of a Neon vacuum 
tube held near the ventral scgments, and its non-glow when held 
near the nodes. 

Prof. Fleming then explained that in the case of a telephone wire the 
velocity with which the waves travel along it is greater the shorter 
the wave length, and also that in virtue of the resistance and dielectric 
leakance these waves attenuate in amplitude at a rate which 8 
greater for short waves than for long ones. In the case of the helix 
operated on by high-frequency currents the wave velocity 18 the 
same for waves of all wave lengths, and is inversely as the square 
root of the product of the capacity and inductance per unit of length. 
Hence, when a complex E.M.F., the result of speaking to a telephone 
transmitter is applied to the end of a cable, the various simple 
harmonic waves into which they may be resolved. travel along the 
cable with unequal speed and attenuation. The shorter waves 
travel fastest, but are worn out soonest. Hence the wave form JS 
distorted by the disappearance of the higher harmonies, and the 
resulting sound is enfeebled by the attenuation. 

Prof. Fleming proved these statements by a new and interesting 
experiment. A complex E.M.F. comprising a fundamental wave 
having a frequency of about. 100, and including higher harmonics of 
greater frequeney, was applied to one end of an artificial cable built 
on Dr. Muirhead's plan, representing à submarine cable 50 miles in 
length. By means of a Duddell oscillograph the wave form of this 
electric oscillation was projected on the screen, A second wire on 
the oscillograph was then employed to examine the current 1n the 
cable at various distances, 1), 20 30, &c., miles from the sending end, 
and to project on the screen a second curve representing the wave 
form at various distances along the cable. It was seen that as the 
distance increases the wave form is reduced in height, and smooth 
out so as to show that the higher harmonics are gradually 
extinguished. — In the case of a telephone cable this would mean that 
the received sound is not only fainter but altered in quality, 80 that 
the syllable or word is no longer recognisable. | uos 

Photographs were then shown, taken by Mr. Cohen at the General 
Post Oftice Research Laboratory, showing the distortion of various 
articulate sounds as transmitted through certain cables. A remedy 
for this distortion was first suggested by Mr. Oliver Heaviside, who 
proved mathematically more than 25 years ago that if the four 
constants of the cable were so related that the quotient of the induct- 
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ance by the resistance was equal to the quotient of the capacity by 
the leakance, then waves of all wave lengths would travel at the same 
speed and attenuate at the same rate. 

be In all ordinary cables the first named quotient is much smaller 
thanthesecond. Hence, to remove distortion, we may either increase 
inductance or leakance. Heaviside suggested increasing the former, 
and Prof. Silvanus Thompson in 1891 suggested increasing the latter 
by providing the cable with inductive leaks. Practical telephone 
engineers preferred, however, to decrease the resistance of the cable by 
increasing the copper section as far as possible. But therc is a limit 
to this from the point of view of cost. Also the invention of paper- 
insulated cables for telephony assisted matters by reducing the 
capacity of the cable. Nevertheless a very important advance was 
made by Prof. Pupin, of Columbia College, New York, in 1899 and 
1900, when he proved that Heaviside’s suggestion could be put into 
practical form by loading the cable with coils of wire wound on iron 
wire cores inserted at equal intervals, but so close that at least eight 
or nine coils are included in the distance of one wave length of the 
average wave frequency which is always taken at 800. If the coils 
are placed farther apart relatively to the wave length they do more 
harm than good. Prof. Fleming illustrated this by a very pretty 
experiment of his own consisting of a string loaded at intervals with 
beads, one eud of the string being fixed, and the other twirled round 
by a motor, so as to produce on it stationary waves. When the half 
wave length was adjusted to be nearly equal to the distance between 
the beads the cord refused to transmit tbe oscillations. 

It was also illustrated by the production of of stationary electric 
waves on a series of helixes of wire having loading coils, or coils of 
high inductance introduced at intervals. 

Àn experiment was also shown with an artificial cable representing 
40 miles of standard cable into sections of which loading coils could 
be introduced or cut out as required. It was shown that when the 
cable was loaded the current flowing out of it at the receiving end 
was greatly increased when constant E.M.F. was applied at the 
sending end. 

It is found, then, that loading telephone wires by suitable coils of 
high inductance, placed at proper intervals of a mile up to 10 or 12 
miles, according to the cable, greatly reduces the attenuation of the 
waves, althought it is difficult to add sufficient inductance to cure 
distortion completely. 

Prof. Fleming gave a mechanical] illustration of this effect. He 
said, suppose two similar ships were to be launched together. side by 
side, down ways of equal inclination, and allowed to glide out into the 
sea as far as they would go until brought to rest by friction of the 
water. If, then, one of the ships was loaded with ballast, so as to make 
it much heavier than the other, then although entering the water 
with the same speed the heavily loaded ship would glide out further 
than the other, because it would possess a greater store of kinetic 
energy. So it is, he explained, with the electric waves on wires. By 
adding inductance to the circuit the wave energy is increased, and 
the waves attenuate less for a given distance of travel. 

This proposal of Pupin has proved to be a very practical solution of 
the problem of reducing the attenuation of telephonic waves. Both 
aerial lines, underground cables and submarine cables can be 
"Joaded " or “ Pupinised " by inserting appropriately made in- 
ductance coils at equal distances, and the result is to reduce the 
attenuation to half or less than a half of that of the unloaded cable, 
and therefore to reduce the enfeeblement of the sound. 

In the case of aerial lines there is no difficulty in inserting these 
loading coils in the run of the cable. The coils are contained in iron 

boxes attached to the telegraph posts at intervals of 6 to 12 miles. 
The coils themselves consist of an iron wire core wound over with wire 
and have generally an inductance of about 0-2 henry and a resistance 
of6 or 8 ohms. In the case of underground cables the loading coils 
are placed in pits at intervals of 2 or 3 miles. Such underground 
cables consist now of paper-insulated double metallic circuits, a 
large number of such circuits being included in one watertight lead 
sheath. The problem of loading a submarine cable was more difficult 
to solve because the insertion of heavy iron-cased coils was out of the 
question. The cable had to be loaded in such manner as not to 
thicken it up inordinately at any point, and to permit of its being 
laid in the usual manner and lifted again if necessary for repairs. 
This particular problem was solved by Messrs. Siemens Bros. by the 
Invention of a particular form of cylindrical loading coil which could 

inserted in the run of a cable of the usual double-circuit type at 
distances of ] nautical mile or so. When once it had been shown 
that such loading was effectual, telephonic engineers in all countries 
began to adopt it. In the United States the American Telephone 
& Telegraph Co. have equipped with loading coil lines up to 
2,000 miles in length. The longest aerial loaded line is that from 
New York to Denver. It is composed of No. 8 hard-drawn copper 
wires, the circuits being twisted to avoid cross talk and loaded every 
8 miles with coils having an inductance of 0-265 henry (see Table I.). 


The attenuation constant of the line is thus reduced to less than 
half of that of the unloaded line, and good speech is possible from New 
York to Denver. It is the ambition of Mr. Vail, the president, and 
Mr. Carty, the able engineer of the above company, to complete a 
loaded line such that speech will be possible from New York to San 
Francisco, a distance of over 3,000 miles. Another long loaded 
aerial line just completed is that from Berlin to Rome. This line, 
with the exception of a short piece of cable through the Simplon 
tunnel, is an overhead line of phosphor-bronze 4-5 mm. in diameter. 
It is loaded every 10 kilometres with loading coils having an in- 
ductance of 0-2 henry. It runs from Rome to Milan, thence to Iselle, 
then through the Simplon tunnel to Brieg, then to Bále and Frank- 
furt, and so to Berlin. 


Table I.—Loaded Aerial Land ines. 
(All values are per mile or per kilometre at 800 frequency.) 


——— 


| New York Berlin | Berlin & 'London(St.Albans) 
Line. and | and | Frank. | and Leeds trunks 
Denver. Rome. | furt. No.6. No. 7. 


1 


—— — 


Length 2 oss 2,000, mls. 2,082 km.| 584 km. 189 m' les 189 m les 
Coil spacing ............ 8 miles 10 km. | 5 km. 8 miles 12 miles 
Coil resistance, ohms... 6-5 5 8-7 6-6 4-0 
Total resistance, ohms | 4:95 | 29° 1118 758  . 7-08 
Capacity in mfds....... 0-009]  0-0056 | 0-0055 | 0-0098 | 0-0098 


Inductance in henrys .| 0-0365 + 0-022 | 0-0461 | 0-037 0-0173 
Attenuation constant.) 0-0013 | 0-0011 | 0-0019 | 0-00283° 0-00372 


Total attenuation ...... 2-6 | 2:2 132 1055 | 0-72 
Conductor. ............... Copper Phosphor| Bronze Copper 

| bronze | 
Weight or size .......... 435 lb. , 4-5 mm. |2-5 mm. , 300 lb. to mile 


diam. ' 


to mile diam. 


Dr. Breisig and Dr. di Pirro, who have had the charge of the 
scientific work in connection with it, find the actual attenuation is 
closely in accordance with the predicted value, and good speech is 
possible over the whole distance. 

In our own country the longest loaded lines are two trunk lines 
running from London to Leeds, 200 miles, which are loaded every 
8 and 12 miles, 

The Engineer-in-Chief, Mr. Slingo, states that the Gen^ral Post 
Office has now in operation 30,000 miles of aerial and underground 
loaded circuits using 12,448 loading coils. Also 45,645 miles more are 
in course of being loaded, so that before long the G.P.O. will have 
75,000 miles of circuits loaded with 30,000 coils. In the United 
States up to 1912 there were 103,000 miles of loaded circuits in all. 

In England one of the longest loaded underground lines is that 
from Hull to Newcastle via Leeds, 154 miles in length, which is 
loaded every 2-5 miles. The Post Office have now under construc- 
tion an underground loaded line from London to Liverpool via 
Birmingham, which will contain 50 circuits, and render com- 
munication independent of storms. In the United States a long 
underground line has been constructed from Boston to Washington, 
475 miles, passing through New York, Philadelphia and Baltimore. 
A loaded line underground from Berlin to Cologne isin contemplation: 

Turning, then, to submarine cables we find that at present the 
General Post Office have three such loaded cables, one from England 
to France laid in 1910, one from England to Belgium laid in 1911, 
and one from England to Ireland laid in 1913 (see Table IT.). An 
Anglo-Dutch cable of the same type is also being manufactured to 
be laid between a point in Suffolk and the nearest point on the coast 
of Holland, a distance of 125 miles. 


Table II.—Loaded Submarine Telephone Cables. 


Anglo- Anglo- | Anglo- 
French: | Belgiancoll Anglo- ^ “Trish 
Cable. coil, loaded aan coil, 
loaded (1911). aa , loaded 
(1910). {Side circuit. ' |. (1913). 
Length in nauts......... 21 48 48 64 
Coil spacing in nauts... l l l l 
Coil resistance in ohms 6-6 11:5 4.6 6-8 
Total resistance in ohms | 20-9 25-7 11-7 21-0 
Capacity in mfds....... 0-138 0-162 0-314 0-166 
Inductance in henrys . 0-1 0-1 0-05 0-1 
Ratio S/C .......... 120 12 12 | 15 
Attenuation constant . 0-017 0-018 0:0173 —— 0-015 
Total attenuation ...... 0-36 0- 86 0-83 0-96 
Condctr weight pernant | — 160 ib. 160 Ib. | 320 Ib. 160 1b. 


The Anglo-French uniformly loaded cable has an effective resis- 
tance of 8-54 ohms at 1,000 frequency, & wire to wire eapacity of 
0-176 mfd., an inductance of 0.0135 henry and an attenuation 
constant 0-0185. The total attenuation is 0:39, the value of S/C is 
109 and the conductor weighs 300 lb. to the nautical mile. 


E 
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— 


These cables were all constructed by Messrs. Siemens Bros. 
with the cylindrical coils above mentioned. "The Anglo-French and 
Anglo-Belgian were laid under the direction of Major W. A. J. 
O'Meara, C.M.G., when Engineer-in-Chief of the General] Post Office, 
and the Anglo-Irish cable under Mr. W. Slingo, now holding the same 
position. The French Government also laid from France to England 
a uniformly loaded cable made by the Telegraph Construction 
& Maintenance Co. which has a copper core of twice the weight 
of the Anglo- French cable, and is loaded by being uniformly wound 
over with one layer of soft iron wire. Each of these cables contains 
two pairs of wires which can be used as two independent circuits, and 
also, by using each pair conjointly as a lead and return, can be used to 
make a third or phantom circuit. These cross-channel loaded cables 
have enabled telephonic speech to be transmitted from London to 
Geneva. London to Berlin, and to cities in the south of France. 

Broadly speaking, we can say that by loading cables and lines it 
has been possible to double or more than double the distance of 
effective telephonic intercourse and to speak for 2,000 miles over- 
land, 500 underground and up to 100 miles or more under sea. 

It is possible that submarine communication in this manner may be 
increased to 200 or even 250 miles. and overland to 3,000 miles. 

Turning, then, to the question of the abolition of the line by so- 
called wireless telephony, Prof. Fleming gave a brief description of the 
apparatus used. The arrangements are closely similar to those 
employed in wireless telegraphy. At the transmitting station there 

must be an antenna in which continuous oscillations are set up by a 
Marconi disc generator, a Goldschmidt alternator or some form of arc 
generator such as that of Poulsen or Moretti. 

In the base of the antenna or coupled to it must be placed a micro- 
phone by means of which the speakers voice makes changes in 
resistance of the antenna circuit. The continuous electric waves 
radiated must have a wave-length of not much greater than 5 or at 
most 10 miles. Ifa spark system of wave generation is employed the 
spark frequency must not be less than about 20,000 per second. 

When the microphone is spoken to, the result is to vary the ampli- 
tude of the waves emitted without altering their wave-length. It 
produces waves on waves. At the receiving end the arrangements are 
similar to those used in wireless telegraphy with a telephonic and 
crystal or valve receiver. In this case, however, the receiver hears 
the words spoken to the distant mierophone and not merely dot and 
dash morse signals. 

Using a very ingenious liquid microphone, Prof. Vanni, of Rcme, 
has transmitted speech for 1,000 kilometres. In the United States, 
Fessenden has similarly telephoned a few hundred miles, and Poulsen 
in Denmark, Colin and Jeance in France, Goldschmidt in Germany 
and Ditcham in England have covered greater or less distances. 
Mr. Marconi also has recently devised appliances for wireless tele- 
phony with which he has conducted demonstrations lately for the 
Italian Navy. All are agreed that the quality of the transmitted 
speech is good. Since electrie waves through the ether all travel 
with the same velocity no matter what the wave-length and attenuate 
at the same rate, there is no distortion of the wave form. The only 
difficulty that hinders even greater achievement is that of obtaining a 
microphone which will carry larger high-frequency currents. 

These, then, are a few of the achievements which have been lately 
made in covering greater distances in telephonic communication. 

We are yet a long way from telephony across the Atlantie, whether 
with cables or by wireless, but progress will continue to be made, and it 
is possible that one day speech transmission from England to San Fran- 
cisco with one repetition at New York may be an accomplished fact. 

In the 38 years which have elapsed since Bell and Edison and 
Hughes gave us the means of commercial telephony much has been 
done, but there is still a wide field open for invention in improving 
a means of communication now so essential to our modern life. 


PHYSICAL SOCIETY. 


At the meeting he!d on Friday, March 13, at the Imperial College 
of Science, Dr. A. RUssELL, Vice-President. in the chair, a Paper 
entitled 

“Time Measurements of Magnetic Disturbances and their 
Interpretation ” 
was read by Dr. C. Cures, F.R.S. 

The Paper is a sequel to one read before the Society in November, 
1910 (** Proc.," Vol. XXHL, p. 49), dealing with the times of com- 
mencement of 15 magnetic disturbances discussed by Mr. R. L. 
Faris, and suppcsed by him to support Dr. L. A. Bauer s theory that 
the commencing movements of magnetic storms travel round the 
globe at rates of the order of 100 km. per second. In his previous 
Paper the author criticised Mr. Faris’ Paper, and suggested that for 
an adequate test of Dr. Bauer's theory data could only be obtained 
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from a number of stations encircling the earth. Shortly af.e-xards 
Dr. Bauer issued a circular requesting magnetic observatories to 
send him their measurements of the times of commencement of the 
15 magnetic storms discussed by Mr. Faris. Upwards of 30 stations 
seat in data in answer to Dr. Bauer's request. A discussion of the 
data deri: e1 from the horizontal force curves has recently Lee 1 pub- 
lished by Dr. Angenheister, whose conclusions are unfavourable to 
Dr. Bauer's theory. The present Paper deals with the data from the 
Ceclination and vertical force curves as well as those from the hori- 
zontal force curves following a somewhat differeat method from that 
adopted by Dr. Angenheister. The bearing of the data on Dr. 
Bauer's theory is discussed, and the peculiarities of the individual 
stations a:e considered. . 

Prof. S. P. T ompsow thought that Dr. Chree's conclusions pointed to 
the necessity of equipping all magnetic observatorics with similar instru- 
ments and making them kcep rccorcs to e tenth of a second. 

Mr. R. S. WriPPLE mentioned the enormous amount of work involved 
in the reduction of th: se obscrvctions. The instrumcntal errors due to 
becklash and other ctus: 8 were gpt to be so greet that it was really mar- 
vellous that observers wont 82 far as to discuss times of the magnitude 
involved. He emph sis d the need of standarcised instruments. 

Prof. C. H. Leers szid that, like most people who had read Dr. Bauer's 
Paper when it appeared, he had had grave doubts of the instrumental 
accuracy. He thought the method of calculating the results rather 
biassed. He had sct a student to work out the correlation number of 
the times of the disturbances and the longitudes of the observatories. 
The number was too small to justify any conclusion as to connection 
between the quantities. 

Mr. C. W. S. Craw ey thought it would be an advantage to work cna 
much larger time scale, say, 2in. or 3in. per minute, and make use of the 
little everyday disturbances. He had observed e large number of these 
in this way. Sometimes the disturbance commenced with a contrary 
kick and sometimes it did not. The phenomenon, when present, was 
quite casy to detect. He asked Dr. Chree if no connection ever existed 
between disturbances and volcanic action. 

Dr. A. Russet asked the author if it was known whether atmospheric 
galcs had any effect in producing magnetic storms. It was well known 
that in the Arctic and Antarctic regions violent magnetic storms were of 
frequent occurrence. These were often attributed to swarms of electrons 
flving past the earth. If this were so, it would be possible for vortex 
rings of electric current to be set up which would travel comparatively 
slowly round the surface of the globe. These might. conceivably alter 
the force componcnts of terrestrial magnetism. {n his opinion, the 
possible effects of the enrrents existing in the interior of the earth or set 
up on its surface by celestial Gisturbances ought to be considered as well 
às the currents in the upper atmosphere. 

The Avrzor, in reply, stated that the objection to using à wide 
time-scale was that an enormous amount of photographie paper would 
be necessary. Moreover, if the scales are too open, the curves present 
such a large number of features demanding attention that the staff 
usually at the disposal of en observatory would be unable to cope with 
the work involved. The objection to using the small disturbances, 
which were quite frequent, was the difficulty of ensuring that all the 
observers were dealing with the same disturbance. Dr. Moos had sug- 
gested a connection between certain magnetic disturbances and vol- 
canic action, but he did not think the evidence was conclusive. Dr. 
Leyst, of Moscow, had established a relation between the amplitude of 
the ordinary magnetic variations end the height of the barometer. 

A Paper 

s“ On the Ratio of the Specific Heats of Air, Hydrogen, Carbon 
Dioxide and Nitrous Oxide ” 
was read by Mr. H. N. MERCER. 

The main object of tke experiments was to test the accuracy with 
which y could be measured, employing small quantities of the gas, 
with the ultimate view of experiments on the variation of y with 
temperature. The method employed was to observe with a plati- 
num thermometer of very fine wire the instantaneous fall of tem- 
perature corresponding to a given rapid fall of pressure. The 
method was first employed by Lummer and Pringsheim (" Smith- 
sonian Contributions," 1898), using a bolometer strip. with a vessel 
of 50-100 litres capacity. It was later employed by Makower 
(^ Phil. Mag.," February, 1903) for the determination of y for steam, 
with moditications introduced by Prof. Callendar, which consisted 
in the substitution of a platinum thermometer, compensated for 
conduction along the leads, in place of the bolometer strip. and in the 
adoption of an automatic contact for closing the galvanometer cir- 
cuit at the right moment, which made it possible to work wit 
smaller quantities of gas. The vessel used by Makower was about 
9 litres in capacity. The apparatus employed in the present experi 
ments was similar to that used by Makower, but it was found that 
with due precautions an equal degree of accuracy was obtainable 
with a vessel of only 300 cubic em. capacity. A table is given 1n 
the Paper showing the values of the specific heat at constant 
pressure for the various gases as calculated from the present expen- 
ments. The values show good agreement with direct calorime:ric 
determinations, 


Prof. C. H. Lees thought thy Paper marked en advance in the subject. 
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Hydrogen was always e severe test in such measurements, and the correc- 
tions were troublesome. 

Mr. F. E. Smit (1 csxed. whet was the diameter of the pletinum wire 
used, as there wes probably a lag between its temperature and that of 
the gas. He thought more information was required on the time of 
making the galvenometer contact. It was possible that the gas might 
have commenced to cool, and in consequence to lower the temperature 
of the thermom^ter. before the correction due to the heating current had 
attained its tinal value. 

The Aurior steted that the wire was very fine, about a focticth cf a 
millim ter in diame cr, and he did not think there could be an cpprec:- 
able lag. 

A Paper entitled 

“The Asymmetric Distribution of the Secondary Electronic 

Radiation Produced by X-Radiation,”’ 
Ly Mr. A. J. PuirPor, was taken as read. 

Homogeneous X.radiations, characteristic of various elements, 
have been employed to eject electrons from gold. | By an ionisation 
method the relative energies of the electrons emitted in the direction 
of propagation of the exciting X-radiation and in the reverse direc- 
tion have keen measured for erch of the homogeneous X-radiations 
employed. It has Leen found that the ratio of the energy of the 
former to that of the latter increases with the penetrating power of 
the exciting radiation, its value rising from 1-11, when the mass 
absorption coefficient of the X-radiation was 5-0, to 1-24 when the 
mass absorption coefficient was 0-5. 

A Paper entitled 


* À Lecture Experiment on the Irrationality of Dispersion "' 
was read by Prof. S. P. THOMPSON. 

Newton’s method of crossed prisms throws an oblique spectrum 
on the wall. If the prisms used are of identical kinds of glass the 
oblique spectrum is straight from red to violet. But if different 
kinds of glass are used, the spectrum is curved by reason of the 
irrationality of dispersion in one or both of the glasses. If a diffrac- 
tion grating is used instead of one of the prisms, the» the curvature 
which is observed is that resulting from the irrationality of dispezsion 
of the particular prism employed; and for all known kinds of glass 
the refraction for blue and violet rays is disproportionately large. 
To exhibit these effects in the lecture theatre a diffraction grating 
of 12,000 lines to the inch is employed to cast on the s:reea a hori- 
zontal spectrum of the first order, the light from an arc lamp keing 
seat through a small round or square hole. On iaterposing a prism 
to disperse the light vertically upwards, the resultant oblique spec- 
trum is finely curved, being concave upwards. If in the are lamp 
the carbons uscd are those supplied for commercial " flame ares, ^ 
the effect is more brilliant, since the spectrum contains several bright 
bands. If an alloy of zinc, thallium and lithium is introduced into 
the crater of the positive carbon, a still more striking series of bright 
points is produced in the curved spectrum. 


ELECTRIC BATTERY VEHICLE. 


We give below an account of the discussion on this subject 
which took place at the meeting of the Birmingham Section 
of the Institution of Electrical Engineers on March 25th. 

Mr. A. M. TAYLOR gave a number of figures showing that the storage 
battery was perfectly capable of being applied to electric traction work. 
In a particular instance cited, the cost of a battery for a l-ton car was 
put at £66. This battery would have a capacity of 225 ampere-hours at 
60 volts and a life of 15,000 miles, though this figure had been surpassed 
in practice, Renewals worked out at ld. per mile. The energy «o3- 
sumpticn woill be 02 kw.h. yer mile. The price of batteries was, of 
course, a very important item, and this was the point on which it was 
difficult to get information. It had been assumed that batteries could 
be bought at 50 per cent. above the prices of certain well-known 
English makers. This might not be the case. It was for the makers 
of the batteries to come forward and say whether or nat it was so. 

Mr. S. T. ALLEN said he had been most interested to hear of the work 
of the Electric Vehicle Committee, from whom he received some little 
time ago a list of questions, asking him, amongst other things, what. he 
proposed to charge in Wolverhampton for electricity supply for such 
purposes in private garages (1) during peak times, (2) off peak times. 
de should like to ask Mr. Chattock what exactly the Committee meant 
by peak time in this case. This appeared to him to be im portant, as 
what might be considered as the peak time when supplying direct at the 
works would not necessarily be the peak time for the purposes of charging 
et private house garages. For instance, if a lower charge were made for 
off peak supply and the central station peak times, say from 3 p.m. until 

p.m., were taken to determine this, it would hardly be right to allow 
private householders to commence taking charging supply at, sey, 
7:30 p.m., at the lower rate for off peak time supply. The peak time in 
an ordinary residential street, where cooking end heating operations were 
carried on, was about 7:30 p.m., when the maximum load on the mains 
on such a street wes experienced. The addition of a load of. say, 250 
amperes, due to the charging of a dozen cer bettcrics et such c time would 


probably entail doubling the size of the mains and services in that street, 
and it was obvious from this thet the off peak time at the generating 
station should not always be the time at which current could be supplied 
to private garages at e lower rate. 

Mr. S. H. Brit said that his firm ran a fleet of about 20 petrol vehicles, 
and as they generated electricity as a by-product at less than jd. per 
unit they were, so far asclectric vehicles were concerned, in 3 much more 
favourable position than the majority of users; but their difficulty had 
always been in getting any reliable figures or data that would be guaran- 
teed by the battery manufacturers. "Their petrol costs were from 2-88d. 
to 5:33d. per ton-mile with 4-ton lorries, this including one driver’s and 
two draymen’s wages, garage costs, renewals, insurances, licenses, stores 
and 20 per cent. depreciation and 5 per cent. interest on capital. Even 
at these low figures they found it impossible to compete with horse- 
drawn vehicles on journeys of less than 5 miles, so thet he could not 
agree with Mr. Ayton that this form of treffic was going to be removed 
from t 12 streets for some considerable time. One of the disadvanteges of 
electric vehicles was its very great comparative weight, necessitating 
very heavy tyres and springs. He would suggest the Electric Vehicle 
Committee considered the inclusion of a vehicle user on the Committee. 
Although he believed the battery vchicle would cvcntually become 
common, he did not think the time would crrive in the immediate future. 

Mr. A. C. SouLTER seid Mr. Fennell had raised the question as to what 
improvements hed been mede in cccumulators for use in road vehicles 
in recent years, and he presumed that he referred to the lead zccumu- 
lator. The lead cell now used for this class of work was an cntirely 
different article to that used for the purpose several years ago, and, as a 
proof of its reliability to-day, he thought he could not do better than 
refer to its successful use on the Brighton omnibuses during the past six 
or seven years. 

Mr. R. J. MITCHELL remarked that, whilst the cost of energy bore a 
small ratio to the other costs involved in operating an electric vehicle, 
it was, nevertheless, greatly to be desired that a charge as reasonable 
and uniformly low as was commercially possible should become the rule. 
One penny per unit should be the standard maximum charge, and 
wherever possible this should be reduced. A speaker had declared 
that the battery makers were unsatisfactory people, in that they did not 
place at the disposal of engineers exact information as to the engincering 
ratings of their products, nor did it seem possible, this speaker declared, 
to gauge whether any reel improvements had taken place in accumu- 
lators during the last 10 years. Speaking on behalf of the Edison 
accumulator, and leaving the lead type of cell out of the question for the 
moment, Mr. Mitchell said he would like to point out that these strictures 
by no means applied in this instance. Engineers would reca!l that in 
1903 Mr. Hibbert read an interesting Paper on the so-called E type 

dison eccumulator.* This type was, frankly speaking, a great dis- 
appointment to Mr. Edison, who had hoped for far better results than the 
E ty pe cell gave in actual service, Nevertheless, the E type was put into 
commission on quite an extensive scale in the States, and gave, on an 
average, 3} years’ service in vehicle operation before depreciating to 
65 per cent. of its original rated capacity. Many users of this cell refused 
to sell their battery back to Mr. Edison, who wished to re-purchase as 
many accumulators as possible to keep them in stock for exp: rimental 
work. The Adams Express Co., a very large carrying company in the 
States, had in opcration 200 trucks thus equipped, and got an averzge 
life of over three years from them. The new and present-day type of cell 
emerged from the laboratory into the commercial arcna in 1909, and in 
1912 the Adams Express Co. equipped 88 trucks with it. As an 
example of the great superiority of the modern (A type) Edison cell, it 
was interesting to refer to an endurance test which was conducted in order 
to com pare the two products. When subjected to a particular process of 
charging and discharging at very high rates, conducted at a very high 
electrolyte tem perature—a combination of conditions well known to be 
very destructive—the E type cell depreciated to 65 per cent. of its rated 
capacity after 200 cycles of this treatment, whereas the A type, when 
put through the same process of abuse, indicated 4 per cent. above rated 
capacity after 1,100 cycles; hence it was plain that the A type cell would 
far outlive its guarantee period of four years, during which time it was 
warranted to give 100 per cent. of its rated output. As to electrical 
characteristics, these were available to any engineer upon request. It 
was, however, useful to remember that on an average the Edison cell 
might be relied upon to give 12 watt-hours per pound of complete 
asscmbicd battery at the discharge rates ordinarily met with in vehicle 
service, On the matter of road resistance, it would be apparent to any 
engineer that the rating of an electrie vehicle in point of distance and 
speed was entirely dependent on average tractive resistance, occasioned 
by the particular condition of the road surface over which the vehicle 
would generally run. 

Mr. E. Stusss said that one of the greatest difficulties in the way of 
introducing electric vehicles was the first cost of the vehicle; some- 
thing over £600 was given as the cost of a small delivery van. Few firms 
could be expected to face such an expenditure, The battery mekers 
stood to gain quite as much as the supply authorities by the introduction 
of this system of transport: they should, therefore, be prepared to supply 
vehicles and maintain the batteries either for a fixed charge per annum 
or a fixed charge per mile. In many towns one or another of the battery 
makers hed contracts for maintaining central station batterics, and had, 
therefore, the staff already availeble to undertake this work. The actual 
cost of the supply for charging purposes was relatively unimportant, as 
from the figures given for the cost of energy this was a very small pro- 
portion of the total cost of running these vehicles, 


* THE ELECTRICIAN, Vol. LIL, p. 201, Nov. 27, 1903. 
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THE SMALL CONSUMER. 


Many years ago the late Sir WILLIAM PREECE expressed 
the view that electric light would become the illuminant of 
the poor as well as the rich man, and, although no great ad- 
vance has yet been made towards fully realising this pro- 
phecy, attempts are made from time to time in this dircction. 
In certain districts the problem becomes one of some im- 
portance, for it is not every neighbourhood that is either 
capable of providing an ordinary residential load, or a 
manufacturing load, or both. On the other hand, if it 
were possible to obtain a lighting load from the poorest 
class of inhabitant on a profitable basis the field of the 
electricity undertaking in districts of this kind would be 
considerably enlarged. 

The difficulty is that the consumption in such cases is so 
small that the revenue is not sufficient to mect the capital 
charges arising from the usual individual service and the 
meter. Attempts have, therefore, been made to simplify 
the service by running a surface cable along the outside of a 
number of cottages and looping in from onc to another. By 
so doing the capital cost for services cen be cut down to à 
minimum. The cost of the meter is best reduced bv 
omitting this appliance altogether. For the last 20 years 
or more the contract system, or the d forfait system as it 1s 
there termed, has been quite common on the Continent in 
cases where consumers only require a small number of 
lamps, and it has been found to work quite satisfactorily. 
For no very clear reason, we have been verv slow to adopt 
the expedient in this country. Supply engineers seem to be 
afraid thev will be subjected to fraud through consumers 
using the light for longer hours than they ought to theo- 
retically, and so thev generally prefer to let good business 
go by. In our opinion, this is undoubtedly a mistake. 

The problem, as our readers are aware, was taken up 
some time ago by the Fixed Price Light Co., and interesting 
details of their working have been published from time to 
time. Experiments have also been carried out by one or 
two municipalities. The latest work in this direction is 
that of Mr. W. FENNELL at Wednesburv, and particulars 
of his experiments, as given in an Institution Paper, are 
published in this week's issue of Tus ELECTRICIAN. Briefly, 


the method consists in allowing three lights per cottage and 
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making a certain charge per week, the amount of the chzrg? 
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depending upon the time of year and being sufficient to 
cover the cost of wiring. Lamps also are supplied free. 
It seems that the innovation has proved quite successful 
and exceedingly popular. The important point is that the 
net result appears to be quite profitable, and as it is worked 
on the basis of cash in advance there is no appreciable 
financial risk. Perhaps the point which will oceur to our 
readers as presenting some difficulty is the collection of 
weekly accounts. This is overcome by employing a col- 
lector who is already working on small insurance or other 
business of the kind to collect the accounts on a basis of 
1 percent. commission. So long as the collector is satisfied, 
well and good, though we should imagine that in some dis- 
tricts this commission might prove insufficient. 

In another article which our readers will find in the 
present issue of THE Evectrician Mr. A. W. BARHAM 
describes some of the difficulties he is experiencing at 
Watford. It is pointed out that in the case of the smaller 
class of electricity works the cost of giving a supply to a 
small consumer, who is hable to use only 55 units per 
annum, amounts to 20s. 2d. with an ordinary meter, and 
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material change in the policy or operation of the companies so 


closely linked with the name of Westinghouse. 


George Westinghouse was born at Central Bridge, Scholarie County, 
N.Y., on Oct. 6th, 1846, his parents being George and Emeline Vedder 
Westinghouse. His father's ancestors came from Germany and settled 
in Massachusetts and Vermont before the Revolution ; his mother's were 
Dutch-English. Mr. Westinghouse's father was an inventor, who, in 


+ 1856, removed his family to Schenectady, N.Y., where he established the 


| Schenectady Agricultural Works. 


Young George Westinghouse attended 
the public and high schools of the town, spending much of his leisure time 


after studies in his father's machine shop. Before he was 15 he invented 


T—— 


23s. 2d. with a prepayment meter, whereas the revenue | 
with electricity supplied at 44d. per unit is 20s. 8d. in the - 


first case, and with electricity supplied at 54d. per unit is 
25s. 3d. in the second case, so that the margin of profit 
becomes extremely small. A tariff based on rateable value 
scarcely meets a case of this kind, and the author therefore 
suggests that, where a house is let at, sav, 12s. per wcek, 
a charge of £1 per annum should be made, payable monthly 
in advance, and the current should then be supplied at 
Ad. per unit. A svstem of this kind has the advantage that 
it does not stop a consumer from using electrical cnergy 
for other purposes in a small wav, such, for example, as a 
flat-iron or kettle. On the other hand, if the consumer 
desires to take up electric heating and cooking, he would 
no longer be a small consumer, and would be charged on a 
different basis. | 

There is no doubt that the problem of the small consumer 
is a difficult one, but we do not doubt that 1f the subject is 
persistently attacked along the various lines here men- 
tioned satisfactory progress will result, which will be 
beneficial not only to the public but to the electricity under- 
takings. | 


THE LATE MR. GEORGE WESTINGHOUSE. 


As briefly announced in our issue of March 20th, Mr. George 
Westinghouse, the famous inventor and engineer, died of 
heart disease at his New York City residence on Thursday, 
March 12th. His health had been failing for some time, and 
consequently his death, though a great shock to his thousands 
of friends and acquaintances all over the country, was never- 
theless in a measure anticipated. The funeral was held on 
Saturday afternoon, March 11th. at 2 o'clock from the Fifth 
Avenue Presbyterian Church. New York City. The mental 
alertness and wonderful vitalitv that had so characterised his 
brilliant career remained with him to the end. Although 
actively associated with a large number of industries, he had 
during the last few vears begun to transfer his responsibilities 
to the shoulders of his trusted lieutenants, the fortunate selec- 
tion of which has alwavs been one of the leading characteristics 
of his varied career. His demise, therefore, will not cause any 


and made a rotary engine, and passed at an early age the examination for 
the position of assistant engincer in the United States Navy. In June, 
1863. though barely 17, he enlisted in the 12th New York National Guard, 
and was discharged at the expiration of November of the same year. He 
then joined the 16th New York Cavalry, being chosen corporal. He was 
honourably discharged in November of the following vear, and a month 
later accepted an appointment as third assistant engineer United States 
Navy. 

At the close of the war, resisting solicitations to remain in the nevy, 
and wishing to continue his college studies, Mr. Westinghouse tendered 
his resignation. On his return he entered Union College. where he re- 
mained until the close of his sophomore vear. Going to Troy one day a 
celay caused by a collision between two goods trains suggested to Mr. 
Westinghouse the idea that a brake under the control of an engineer 
might have prevented the accident. His first thought was an auto- 
matic brake attached to the couplers. This was unsuccessful and was 
followed by one operated by steam, which also proved to be unsatisfac- 
tory. At this point fate seems to have entered his life. In the pages of 
a magazine he had subscribed to he saw an account of the use of com- 
pressed air in digging the Mont Cenis Tunnel. Instantly the inventor 
saw the light, and began to think over the matter. After much further 
study and investigation, the use of compressed air further impressed 
itself on him. Drawings of the air-pump, brake cylinder and valves 
were made, but considerable time elapsed before a practical trial of the 
brake was obtained. The first patent was issued April 13, 1869, and the 
Westinghouse Air Brake Co. was formed on July 20th following. 

Many changes and improvements were being made in the brake all the 
while, the business flourished, and the manufacturing works, began in 
1869, were completed in 1870. In 1870 Mr. Westinghouse went abroad 
to introduce the air brake in England—a difficult problem, as the trains 
in Europe had hand brakes upon only what were known as * brake-vans," 
there being no brakes upon the other vehicles. Not only did this require 


' the spending of seven vears in Europe. between the years 1871] and 1882. 
I g * *. 
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but it taxed his inventive ability considerably to meet the new conditions 
ot railroad practice. In the meantime Mr. Westinghouse invented the 
" automatic " feature of the brake, which overcame the imperfections in 
the first form, and removed the danger from the: parting of trains on 
steep grad'ents, [n 1886 he invented the quick-action brake, the im prove- 
ment being made in what is known as the triple-valve., By this valve it 
became practicable to apply all brakes on the train of 50 cars in two 
seconds, 

About 1880 Mr. Westinghouse became interested in the operation of 
railway signals and switches by com pressed air, and soon after there was 
developed and patented the system now manufactured by the Union 
Switch & Signal Co. The pneumatic interlocking switch aud signal 
apparatus, whereby all the signals and switches are operated from a given 
point, using com pressed air as the motive power, and electricity to bring 
that power into operation, has been successfully introduced in. Boston, 
Jersey City, Philadelphia, Chicago, St. Louis and many other places, 

In 1886 the Westinghouse Electric Co. was formed for the manufacture 
of lamps and electric lighting apparatus, Mr. Westinghouse having 
become interested in the subject. The business rapidly developed, and 
in 1889 and 1890 this company absorbed the United States Electric Co. 
and the Consolidated Electric Light Co. In 1891 all these properties 
were reorganised into the Westinghouse Electric & Mfg. Co.. which, as 
readers of THE ELECTRICIAN well know, owns extensive works at East 
Pittsburgh, employing over 22.000 people. In 1892 Mr. Westinghouse 
secured for the Electric Company the contract for the electrical equip- 
ment of the World's Fair at Chicago, and in 1893 the contract for the 
large generators at Niagara Falls, both of which marked epochs in the 
progress of the electrical industry. In. 1895 the Electric Company out- 
grew the small quarters at Garrison Alley, and moved to East Pittsburgh. 

The question of the steam turbine and its applications was investi- 
gated by Mr. Westinghouse, and he secured the patent rights of Sir 
Chas. A. Parsons on the turbine in 1897-98. This development of a new 
prime mover soon led the inventor to consider the use of the turbine as a 
prime mover for ships. The trouble was, of course, the high speed, to 
overcome which Mr. Westinghouse developed and brought out one of the 
most ingenious inventions of modern mechanical engineering, This was 
the mechanical reduction gear for reducing the inherently high speed of a 
turbine to the slow speed of a ship propeller or direct-current dynamo. 

Mr. Westinghouse rendered a great service to the electrical develop- 
ment of the world when, in spite of opposition, he remained steadfast in 
his belief that high-tension alternating-current transmission would make 
distant electrical distribution possible, A struggle almost identical with 
that of the earlier tight for alternating-current transmission is the recent 
development of alternating-current traction by means of the single-phase 
motor which the Westinghouse Electric & Mfg. Co. has now made a 
reality in the case of a number of traction lines, railway terminals and 
tunnels, Originating with one of the most important inventions con- 
nected with railways, the growth of the various Westinghouse industries 
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has been largely identified with railway progress, and it js interesting to 
note that this progress has represented increasing security of life, in- 
creased capacity of the railway and reduced cost of operation. 

Chance had no place in the success of this man. As with his first 
invention, the air-brake, the different kinds of apparatus have been 
developed to answer actual needs, in some cases acknowledged generally, 
and in other foreseen by him with remarkable prevision. When the 
apparatus had passed the experimental state and was ready for com- 
mercial exploitation, he established factories which are themselves models 
and which show the same anticipation of future development. Not only 
are the buildings handsome and well equipped with the best tools, but 
the comfort of the employés has been considered in every respect. It is 
worth noting that the nine-hour day, or, rather, the 54-hour week, was 
started in the air-brake works in 1869, and has been adopted in ell the 
other works as they have been established. 

Owing to his many achievements in mechanics, electricity, steam and 
gas, Mr. Westinghouse's name was known the world over, and he had 
many honourable distinctions conferred upon him for his achievements 
and in recognition of the services he rendered the various branches of 
engineering. His alma mater, the Union College of Schenectedy, con- 
ferred upon him the degree of Doctor of Philosophy. He was decoratcd 
with the Order of the Legion of Honour, with the Order of the Royal 
Crown of Italy, with the Order of Leopold of Belgium. He was the 
second recipient of the John Fritz medal. He received the degree of 
Doctor of Engineering from the Kénigliche Technische Hochschule of 
Berlin, Germany. He was an honorary member of the American 
Society of Mechanical Engineers, of which body he was also President in 
1910. He was one of the two honorary members of the American 
Society for the Advancement of Science ard an honorary member of 
the National Electric Light Association of America. He was awarded 
the Scott premium and medal by the Franklin Institute of the State of 
Pennsylvania. He received the Edison gold medal for meritorious 
achievements in the alternating-current system of electrical distribu- 
tion and the Grashof gold medal from the Society of German Engineers 
in Germany. 

Mr. Westinghouse was connected with a large number of industries at 
home and abroad, many of which bore his name. He was President and 


director of thy Westinghouse Air Brake Co., Westinghouse Machine Co.,. 


Nernst Lamp Co., the Union Switch & Signal Co., Société Anonyme 
Westinghouse (Paris), Cooper Hewitt Electric Co.. Pittsburgh Meter Co.. 
Società Italiana Westinghouse (Italy), the East Pittsburgh Improvement 
Co., the Westinghouse Brake Co. (London). Westinghouse Cooper Hewitt 
Co. (London), Westinghouse Friction Draft Gear (o., Westinghouse 
Metal Filament Lamp Co. (London) He was also chairman of the 
board of directors of Westinghouse Electric Co., and director of the 
Westinghouse Electric & Mfg. Co., the Traction & Power Securities 
Co., Westinghouse Metallfaden Gluhlampenfabrik, Vienna. The West. 
inghouse Companies at present employ 50,000 men, on whom 150.000 
persons are dependent. "The total capitalisation of all the companies is 
£40,000,000. 

Mr. Westinghouse was married cn August 8, 1867, at Brooklyn, N.Y., 
to Marguerite Franklin Walker. They had one son. George, who is a 
graduate of Yale, and was recently married to Miss E. V. Brocklebank. 
His wife and son survive him. 


— 


 CURRENT-LIMITING REACTANCES ON LARGE POWER 
SYSTEMS. 


We give below an abstract of the discussion which took place 
on Thursday last atthe meeting of the Institution of Electrical 
Engineers on Messrs. K. M. Fave-Hansen and J. S. Peck's 
Paper on this subject. An abstract of the Paper appeared 
on p. 1046 of our last issue. 


Mr. W. B. WoopHOUSE, in opening the discussion, said that, according to 
the authors, the special reactance coils were introduced mainly for two 
reasons—viz., the protection of apparatus and the limitation of dis- 
turbances caused by breakdown of any particular part of a system. 
Practically all the apparatus used in an alternating-current supply 
system possessed reactance as well as resistance, with the one important 
exception of the switchgear, and the question naturally arose, Could they 
take advantage of the reactance which existed, and which was inherent 
in the apparatus used ? The protection of a generator by an external 
reactance coil was unnecessary if the generator could itself be built to 
withstand short-circuits; and, of course, they all knew that the tendency 
of the last few vears in alternator design had been in this direction. 
They had been aided in th's direction by the introduction of automatic 
pressure regulators, and nowadays the 6 per cent. reactance given by the 
authors as the average figure for a generator seemed to be very much too 
small. He thought that modern practice tended more towards a reac- 
tance of 10, 15 or even 20 per cent. If alternators were built with that 
reactance they protected themselves, ard therefore a reactance in a 
generator circuit was unnecessary, ‘There was, of course, the momentary 
rush of current to consider on the short-circuiting of a generator; but he 
hoped that its reduction was not beyond the powers of generator 
designers. The same thing applied to static transformers. lt was quite 
casy to build a static transformer with considerable reactance, and he 
thought it was also possible to build them to withstand short-circuit. 
The question of feeder protection was enother matter, and it seemed to 


him that there it rather depended on the limitations of the switchgear 
used. If, however, the switchgear was capable of withstanding the cur- 
rent that followed a feeder short-circuit, reactances weie not needed. 
The present and sole means of protection, if they did not use reactance, 
was to switch off the faulty section so as to disconnect it from the system 
by the gradual introduction of resistance. By so doing the switch had 
to absorb a certain amount of energy, and those of them who had had 
experience of the destructive results of a switch failure would realise that 
there was a very real need for some additional protection, unless the. 
design of switchgear could be improved by introducing reactance into 
the switchgear. He would not trouble them with the mathematics of 
the subject, or as to the amount of power that had to be absorbed by a 
switch in opening a circuit ; but it depended on the amount of reactance 
in the system as a whole, so they had the curious condition that to pro- 
tect their switchgear they added reactance, which in itself was destruc- 
tive. For the protection of switchgear he thought there was no 
doubt that reactance was not only advisable but essential. The pro- 
posal to put reactances in the generator circuits and in the feeder circuits 
seemed, however, except under special conditions, to be hardly necessery, 
because, as the authors had shown in their diagrams, it was preferable, 
and covered a much wider range of disturbances, to put the reactance in 
the bus bars, ther to have sectionalreactance. Turning tothe question of 
cost, they had, first of all, to consider the cost of introducing the reactance 
coils, and that was the first disadvantage. although not a very great one, 
perhaps. Secondly, they had to consider the cost of running reactance 
coils; but that was very small compared to the cost of compensating for 
the reactance introduced. The pressure regulation of the system was 
made worse by reactance devices, and therefore they must compensate 
for that by synchronous condensers, the capital cost of which had to be 
added to the cost of running. Mr. Peck had said, and he thought quite 
truly, that the whole question was one of insurance. 

Mr. G. W. PARTRIDGE said that so far ashe was aware hiscompany was 
the first in this country to make actual practical experiments with 
reactance coils, and he might say that those reactances had now been in 


use for over three years and had proved in every way their adavntage in 
taking care of short circuits. It became imperative that some sort of 
current-limiting device should be used in connection with his company’s 
supply to the Brighton Railway. He would like to ask the author's 
opinion of a rather difierent arrangement of reactance coils on 'bus bars 
to that which they had shown. With this arrangement (see Fig. 1) it 
was possible to get great flexibility. For instance, with all four genera- 
tors running on full load, by opening the switches '* A" and "* F," each 
generator fed its own group of circuits, or, if preferred, by opening group 
switches** B " and closing "" F,” the four generators could supply through 
the four reactance coils. At times of light load one generator could feed 
any particular group of circuits direct, and by opening the switch “ A” 
on either side of the group feed the rest of the circuits through the react- 
ance, or feed three groups direct, leaving the fourth supplied through the 
reactance coil. The arrangement shown appeared to have the advantages 
that circuits might be supplied at difierent pressures if required, that the 
danger of bad synchronising was avoided, that short circuits on sections 
of "bus bars or groups were protected against, the switch “ C °” opening 
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and cutting off the faulty section, and that the number and size of the re- 
actance coils were reduced to à minimum. Some weeks ago they had made 
a number of experiments with short circuits with and without reactance, 
and by means of the oscillograph they were able to take observations on 
the momentary short-circuiting of the machines, of the rise in pressure 
across the oil switch when the circuit was open, of the actual behaviour 
of the oil switch (4.e.. whether any arcing took place at the contacts) and 
lastly, of the efiect short-circuiting a generator had on the field current. 
The tests were made on a 7,500 kw. turbo-genecator which had a very 
hivh internal reactance, being specially built for the rather severe service 
of the single-phase railway. The records were made by the preside nt 
(Mr. Duddell), which spoke sufficiently for their accuracy. The first 
record (Fig. 2) showed the result of a short circuit with the reactance 1n 
scries, and they would notice that the switch broke the circuit in about 
of a second. The current was between four and five times the full load 
current of the generator, or between 3,500 and 4,000 amperes. The 
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amount of short circuit current varied considerably owing to the different 
points on the wave-form of the current where the short circuit current 
was first switched on. Fig. 3 showed the effect of breaking a “ short" 
without the reactance, and it would be noticed that it was switched on at 
about à from the top of the wave so that the maximum eficct was not 
obtained. The effect of that short circuit was to make the switch are 
badly, and the consequence was that it threw a considerable amount of 
oil out of the oil tank.  Arcing in oil switches was a very serious fault. 
A yreat many switches had been blown up and destroyed by not being 
strong enough to resist the explosion. In other cases ‘bus bars and bare 
conductors had been short-circuited bv the conducting gases escaping 
from the oil tank. He always made it a rule that bare conductors near 
oil switches should be covered up. Very serious rises of pressure and 
surges were set up by arcing in oil switches, and he maintained that the 
use of reactances, either inside the switch itsclf or external, would tend 
to get over that difficulty. Fig. 4 showed an oscillograph connected 
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across the terminals of the oil switch. There again the oil switch arced 
badly, and from his notes taken at the time he saw that the oil was a rain 
thrown out of the oil tank. The oscillograph showed that there was no 
rise in pressure across the terminals of the oil switch. Fig. 5 was very 
interesting and showed the effect of a short circuit on the field current of 
agenerator. There was no reactance in series on that particular occasion. 
There was an alternating current in the field before the short circuit was 
applied, but as soon as the short circuit was applied the field volta were 
reversed and the field current was increased to about 24 times the mean 


Fig, 4. 


exciting current. He suggested that it would be a good thing if a react- 
ance coil were placed in the field circuit so as to choke back th: alternating 
current induced by this reversal. It would certainly have no effect on 
the direct current. and he expected that it would tend to reduce the short- 
circuit current of the main generator. As soon as the short circuit was 
clear the field current gradually fell and became normal and the volts also 
became normal. In other experiments they were able by means of 
reactance coils to short-circuit the generators and, without opening the 
switch at all, allow the short-circuit current to rise and gradually die 
away as the machine became demagnetised. The last experiment was 


Fic, 5. 


th: effect of the third phase of the three-phase generator when two phases 
were short-circuited. They had the third-phase disconnected from a 
neutral point and the oscillograph connected across it. On short-cir- 
cuiting the other two phases they found, much to their surprise, that no 
rise of pressure took place in the idle phase, the phase itself being only 
slightly distorted. 

Mr. J. SHEPHERD said that anyone who had had charge of a large 
alternating-current system sooner or later came to the conclusion 
thet reactances were recessary. Two verrs azo reactances were 
practically unknown, and he really had some doubt whether a 
case had yet been made out for their wholesale provision in tae 
Way now suggested by the authors, He had made an approximate 
estimate of the cost of such reactances, which was something like 10 per 
exn*, the cost of the generators themselves, and if to that the cost of con- 
nections, air filters or water coolers, &c., was added, probably the cost 
would reach something like 12 or 15 per cent. of the cost of the generator. 
He had noticed with some surprise that nothing was said in the Paper 
about the relay, as he really thought that a suitable form of reley was 
probably a more sensible way of protecting feeders than by introducing 
reectances, because a short-circuit on a feeder was rarely of an instan- 
taneous nature. It took some little time to develop. and that time was 
quite sufficient for a relay to isolate it. With generators, however, there 
was a need for some form of reactance, especially in the older ma- 
chines; but whatever the form the reactance took it would cost a good 
deal of money. There was another form of protection not mentioned in 
the Paper—viz., large induction generators, so highly spoken of by 
Steinmetz about four years ago, and introduced in New York. 

Mr. A. R. Everest said that as a first fundamental proposition they 
might Say that generator windings must always be protected. It was 
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quite easy to design a modern generator so that the windings would 
withstand 10 times the load current—i.e., so far as 50-cycle machinery 
was concerned. It was not always so easy, however, with 25-cycle 
machinery, and it therefore became necessary to use additional reactance 
in order to make the circuit withstand 10 times the load current. Where- 
ever such additional reactance was used, it should always be placed quite 
close to the generator. so as to form a continuation of the generator 
windings themselves. If reactances were used a large amount of pro- 
tection was given to the feeders and distribution system ; but there were 
several disadvantages, one of which was an increased voltage drop on the 
feeders, Perhaps the most important was, however, that if a large 
number of reactances were used the total space required and the total cost 
involved became prohibitive, Feeder reactance could not, therefore, 
be used to any great extent except where the feeders were bunched 
together. So far es the sectionalising of the bus bars and the placing of 
reactance between the sections was concerned, he would like to sugges 

that the authors had not done justice to that subject. Amongst the other 
advantages of that arrangement we-c that the current in the feeder was 
limited, it permitted exchange of current between the different scctions 
of the "bus bars, and it afforded protection to the generator against short- 
circuits. They must admit that the air-cooled reactance could be better 
protected against any possibility of carthing than any winding which 
depended for insulation on the conductors themselves, and it would 
appear that reactances placed in the "bus-bar sections ought to have the 
very highest possible margin of safety, which would imply that the air- 
cooled arrangement should preferably be used. 

Mr. E. B. Horus said the advent of reactance coils had changed a 
good many things. For instance, it was no longer essential to earth the 
star point of only one generator, while reactance provided a palliative 
for all third harmonic troubles, the high reactance offered to the triple 
frequency being sufficient to damp down any reasonable third harmonic 
current to a negligible value. Again, heavy expenditure on quickly 
operating switchgear was unnecessary, and the rating of existing switch- 
gear could be increased. It had been feared that the advent of reac- 
tance in generators would seriously impair the regulation of the system ; 
but one had to look at the matter from the point of view that, since the 
voltage regulator was now available, the worst regulating generator 
could be made to give a fairly constant pressure, and he knew of a 
number of installations in which generators had been. purposely given 
large reactance in the full knowledge that a voltage regulator was to be 
used. There had been objections to the use of reactance coils in long 
feeders because it was said that they made worse an already bad regula- 
tion. But reactances could be used advantageously in those cases for 
current-limiting purposes with the effect of improving the regulation 
if one provided synchronous plant at the receiving end. By varying the 
amount of leading current drawn from the line it was possible, by utilising 
the phenomenon of the rise in voltage due to the leading current flowing 
over the reactance, to run the feeder at a constant potential, irrespective 
of load. Against that it was said that the cost of th» synchronous plant 
would be prohibitive, That was not true in many cases. The pro. 
vision of reactance of the synchronous plant improved the rating of the 
line as well as the effici^ncy, and it did not require a very long line in 
order to make the installation of that plant a paying proposition. That 
was quite apart from the advantages gained by constant potential at 
the receiving end. There were very many lines in this country which 
were working at below 75 per cent. of the output at which it would be 
possible to work them were a constant potential system adopted. For 
the protection of generators, he found that many engineers, while 
accepting the benctits of reactance, preferred to use it internally only 
and did not see any substantial reason for the use of external reactance. 
Internal reactance, however, did not protect a generator from the great 
influx of power which occurred when that particular generator broke 
down. Anexternal reactance would save the machine winding from that 
total destruction which would be possible were the reactance internal 
to the machine. He joined issue with the authors when they asserted 
that " Where a step-up transformer is connected between a generator 
and ‘bus bars, it may be designed with high mternal reactance, thus 
giving the effect of a reactance coil without any appreciable additional 
cost," That was a view, he knew, which was largely held; but no 
amount of internal reactance in a transformer protected the generator 
against that likely contingency of the transformer itself breaking down. 
It might be argued that the same could be said if the reactance coil itself 
broke down. That, of course, was quite true ; but there was no com- 
parison between the factor of safety of an air-core reactance coll and that 
of a transformer where one had high-pressure conductors in close prox - 
mity to metal work, and where the precautions against breakdown could 
not be anywhere near as effective as in a seperate reactance coil. Again, 
it did not by any means follow that reactance internal to the transformer 
would protect the generator on a short-circuit at the most favourable 
position—namely, on that side of the system remote from the generator, 
High reactance was attained in many transformers by the use of magnetic 
shunts, and it was well known, where reactance wes attained by the use 
of an iron circuit, thet reectance was useless in the face of heavy short- 
circuit current, owing to the reduction of the permeability of the iron path 
to a ligure approaching that of air. A well-known use for small reactance 
coils was that of protecting the end turns of induction motors, Reference 
had been made to the value of reactances in theevent of a mis: phase in 
the synchronising of generators, and the “ doubling effect " had been 
mentioned, There might also be a quadrupling effect in the matter of 
pressure, for on many oscillograms the pressure wave did not oscillate 
about the zero axis, but er tirely cleared it; so that the pressure between the 
windings and earth. might be four times the normal. There was a 
fashion nowadays for sclf-synchronising machines, motors and rotary 
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converters. He believed in self-synchronising generators, the syn- 
-chronising current being limited by reactances. That was a very old 
method of synchronising, for he was told that on the earlier Ferranti 
boards synchronising coils were provided. He believed, however, that 
the system had not come into general application because of the fact 
that it was not an casy matter to design an adjustable reactance. A 
reactance of fixed value had to be made so high that it would limit the 
flow of current on switching in to a suitable value, and so low that it 
would permit the generators to run in phase when they had settled down. 
The com promise could not be very effective. If a reactance of adjustable 
value were employed, he thought that generators could be synchronised 
in this fashion with great case. He proposed to make iron-core reactance 
coils adjustable by turning to account the phenomenon that if the core 
of the coil be fitted with a winding through which continuous current 
was passed, the iron was given a magnetic bias, with the result that the 
reactance was increased, The value of the reactance was then dependent 
upon the strength of the continuous current, and by varying that current 
the value of the reactance could be adjusted. A generator could, there- 
fore, be synchronised in quite easily without any shock, the reactance 
being gradually reduced until the machines fell into step. Indeed, the 
generator might be run up as a motor in case of emergency, the syn- 
chronising time being used for warming the turbine instead of allowing 
the usual warming period to elapse before starting up. 

Mr. E. B. WEDMORE said that, other things being equal, one would 
prefer a parallel reactance in every case to a series reactance. Hc agreed 
that reactance in the generators themselves was necessary for the pro- 
tection of the machines, but it was not commercially practicable to put 
sufficient reactance in at that point in a station of 100,000 kw. to give 
enough protection to the switchgear itself. There were several stations 
of that type in contemplation, so that the problem wes already a matter 
of immediate importance. In order to protect the number of switches 
.shown in the authors’ diagrams it was necessary, therefore, to employ 
. some other means, and they chose for preference the bus section reactance 
for the purpose, that reactance being of the parallel rather than of the 

series variety. That would enable them to cut up the system into a 
number of sections, and had a limiting effect on the short-circuit current. 
It might be that by careful design one might eliminate the necessity of 
those switches ever opening, but remembering the innumerable conditions 
which were outside the control of the designer, it was certainly necessary 
to provide some means of insuring the number of times the switches 
would have to open, and for that reason, again, the bus section reactance 

should be employed. Feeder reactance was a possible alternative for 
limiting the short-circuit current that should flow out of the section. 
Reactance had a certain ohmic value and a certain current-carrying 
capacity ; but it was the ohmic value which determined the limiting 
factor of the reactance. The authors had suggested a reactance of 50 per 

.cent. between sections, but that appeared to him to be altogether too 
high. It was quite clear that the hrst 5 per cent, of reactance was much 
more effective than the last 5 per cent. put in. He thought that about 
20 to 50 per cent. ohmic value was a very satisfactory and commercial 
value, and it was worth considering whether the sine of the sections could 
not be enlarged rather than employing such a large reactance, The size 

cof the section it was necessary to employ was limited in practice by the 

.size of the machine, The authors had referred to the importance of 
keeping the different sections of the “bus bars distinct from one another. 
Tht, of course, was the first feature ; but it was obvious that that alone 
wa not sufficient. 1t would be necessary not only to subdivide the ais- 
tribution centres, but probably to carry that sub-division stil] further and 
branch out from those five centresof distribution to smaller centres to fecd 
individual consumers, The 'bus-barreactance wasreally a very longexticn- 
sion of the main 'bus bars, and required to be treated in the same way. 

Mr. G. C. ALLINGHAM sald that by providing generators with high 
internal reactance one would protect them against current rises; but 
there was also the question of protecting them against potential riscs, and 
surely increasing the total reactance would not do that. Such potential 
rises tended to breakdown the end current of the generators, and by 
putting an external reactance in series with the generator the efiect was 
'to remove the end turns of the generator to the reactance, and so reduce 
the risk of breaking down the end current of the generator itself in the 
case of a surge on the potential. l 

Mr. K. FAvE-HANSEN, in reply, agreed with Mr. Woodhouse that it 
-was very important not to put in protective devices without also con- 
. sidering the risks and the cost of so doing, and he thought that they had 
pointed out in the Paper the disadvantages which were inevitable if 
reactances were employed. Regarding the question of the protection 
of the generator by generator reactance, that would not be necessary 
with modern generators, because it had been realised that it was very 
useful to have reactance in the generators themselves, and that it was 
possible to design the windings of the alternators to this end. It had 
to be remembered, however, that the reactance coming into question 
was not synchronous reactance, but the armature reactance. Syn- 
.chronous reactance in modern generators was, perhaps, in the neigh- 
bourhood of 50 per cent., and very often much higher than that, but for 
large two-pole 25-cycle generators it was rather difficult to obtain more 
than from 6 to 10 per cent, reactance in the armature of the generator 
itself, and in those circumstances it might be justifiable to use in generator 
reactance. He thought, however, that generator reactance would 
mainly be employed in connection with some of the older generators, 
which were not so designed that they could stand up to short-circuit. 
He quite agreed with Mr. Woodhouse that it was correct to put in 
reactances in transformers for the protection of generators when step-up 
transformers were used, 
sused to put sufficient reactance into them to limit the short-circuit 


It was always possible when transformers were , 


current to a reasonable value without using magnetic shunts, and, of 
course, the only danger of damage to the generator by breakdown 
occurred if the breakdown was really between the terminals of the trans. 
former. They knew from experience, however, that breakdowns in 
transformers were practically always between turns, and current flowing 
into the transformers then would never be sufficiently larze to endanger 
the generator. He did not think that the cost of running reactances 
would be quite so much as Mr. Woodhouse said, because, owing to the 
'bus-bar reactance, it would not be necessary to use synchronous machines 
specially for the purpose of compensation, and in connection with feeder 
reactances, if there was not, due to other reasons, rotary converters or 
synchronous machines running, then those feeder reactances would 
certainly have to be chosen so small that regulation would not come in 
very largely. Regarding the limit of synchronous reactance between 
bus bar sections, of course it was impossible to give any definite figures, 
because it depended so much on the conditions governing sudden rushes 
of load, &c., coming on ; but the tigure given in the Paper was rather the 
upper limit of what should be put in in the way of reactance. It would 
not be advisable to go much higher from the point of parallel running. 
With regard to parallel running, in deciding the reactance to put in the 
question of hunting had also to be looked into. He thought that Mr. 
Partridge’s scheme tor putting in reactance was a very good one. Genc- 
rally speaking, it was very much like that proposed in the Paper, because 
really the arrangement came to putting reactances between each gene- 
rator in the ‘bus bars and making arrangements so that those reactances 
could be short-circuited if desirea. He had been very interested in Mr. 
Partridge's oscillograph records. Mr. Shepherd had referred to the high 
cost of putting in reactances, but, of course, they did not really recommend 
that all the reactances shown in Fig. 10 of the Paper should, as a rule. 
be put in. As he had already pointed out, it was rather difficult to 
design alternators with such a high reactance as 15 to 20 per cent. 
without sending the cost of the alternator up tremendously, and in such 
cases at present the limit seemed to be somewhere in the neighbourhood 
of 10 per cent. Regarding induction generators, they were really 
practically dead, due to the fact that they could not themselves supply 
any magnctising current, which made it necessary that the alternators 
should be very much larger, and, therefore, supply more short-circuit 
current. In reply to Mr. Everest, the difficulty was that the reactance 
which they had to deal with at the moment of short-circuit was the 
armature reactance. He did not agree with Mr. Everest that air reac- 
tances were necessarily the safest, as it was generally recognised. that 
apparatus which could be put in oil, and thus get the advantage of oil 
cooling, was safer than air-cooled apparatus, and he thought that that 
advantage was large enough to overcome the question of having metal 
in the neighbourhood of the "bus bars, [n reply to Mr. Hollis, the subject 
of all kinds of reactances was much too large to be dealt with in one 
Paper. He haa already pointed out that he was of the opinion that 
internal reactunce in the transformer was a good safeguard for the 
generator, and that in the same circumstances the reactance of the trans- 
tormer would have to be obtained without reactive iron, or at least with 
such proportion of reactive iron that they would not get saturation. 
He was glad that Mr. Wedmore agreed with ‘bus-bar reactance, Regard- 
ing Mr. Allingham’s remarks, it was, of course, quite true that the 
reactance also served the purpose of protecting the end turns against 
voltage surges. In case or very large generators, however, that point 
woula not be of great importance, because they would very often be made 
with one conductor per siot, and, of course, under those conditions, there 
was no danger of breakdown between turn and turn. 


CORRESPONDENCE. 


THE USE OF HIGH FREQUENCY IN POWER 
TRANSMISSION. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: lam interested to read Dr. Erskine-Murray's reference 
in your issue of March 27th, to my letter of the previous week, 
and I find that I owe Dr. Murray an apology. 1 had failed to 
notice that in the latest edition of his handbook Dr. Murray 
says, not " the field magnets of a dynamo,” but “ the series 
windings of the field magnets of a traction motor." In 1907 
Dr. Murray laboured under the misconception that a repre- 
sentative figure for the inductance of the “ field magnets of a 
dynamo " was one millihenry. In 1913, having discovered 
that this was in error, he spoke of the series windings of a 
traction motor, to which he then attributed an inductance of 
100 millihenries. It is true that motors might be specified 
whose series field windings might have an inductance of this 
order. I, therefore, sincerely apologise for having made my 
reference to Dr. Murray s latest edition of his handbook so 
carelessly. The point, however, which I wished to make is in 
no wise affected. I was suggesting that there is much mis- 
conception with regard to the order of magnitude of the 
inductance of apparatus used in commercial circuits. The 
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. paragraph to which I referred in the 1907 edition of Dr. 


Murray's ‘‘ Handbook of Wireless Telegraphy," p. 24, was a 
definite and remarkable instance of such misconception. The 
amended wording, making referenoe to the windings of & 
traction motor, is, I think, an equally definite instance of mis- 
conception. 

Dr. Murray wishes to show by reference to a definite, and, 
I take it, representative case, that the inductances met with 
in commercial circuits of ordinary frequency are of the order 
of a small fraction of a henry; and he considers that the 
series windings of a traction motor constitute a representative 
case. I do not know whether he refers to a direct-current or to an 
alternating-current traction motor ; indeed, since in his letter he 
says '' compound traction motor," I begin to wonder whether 
he really refers to à traction motor at all. If he refers to 
direct-current apparatus, he has chosen a very special case, by 
no means representative ; whilst if he means alternating- 
current apparatus his choice is still more indicative of mis- 
conception. The inductance of a transformer upon open 
circuit is usually hundreds of times greater than the inductance 
of. which Dr. Murray speaks, and cases are abundant in which 
the greatest care is needed to prevent resonance phenomena 
in the circuits in which transformers are installed. I speak oí 
resonance due to the working frequency, not to harmonics. 
Thus, Dr. Murray was under a misconception when he said 
that such effects as a rise of voltage “ far above that of the 
alternator ” are “not in any appreciable degree noticeable ” 
in circuits of commercial frequency. | 

As regards the unit of inductance used by Dr. Murray, my 
reference was to the use of the name “ centimetre " for the 
unit of inductance. Dr. Murray says: “ I fail to see why my 
use of the proper C.G.S. unit should be termed loose." Pre- 
sumably, then, Dr. Murray considers that the '' centimetre” 
is the “ proper C.G.S. unit " of inductance, and that “ length ” 
and “inductance " are things of the same nature. This surely 
indicates looseness of thought. 

Although I consider that the use of the name “ centimetre " 
for the C.G.S. unit of inductance is loose, I, of course, admit 
that such looseness is convenient and often quite admissible. 
The expression of inductance in centimetres may be compared 
with the expression of the pressure of the atmosphere in 
centimetres. No one would suggest, however, that the 
centimetre is the proper C.G.S. unit of pressure !—I am, &c., 

London, March 30. F. M. DENTON. 


SINGLE-PHASE POWER FACTOR INDICATORS FOR 
VARIABLE FREQUENCY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I am interested to note from Mr. Godwin’s letter in 
your issue of March 13th that he has also been experimenting 
with the arrangement of variable frequency single-phase 
power-factor indicator which I described in your issue of 
December 19, 1913. The information with regard to the 
American patent is also news to me, but there was no intention 
in my article of claiming priority. The scheme is one which 
would probably occur sooner or later to anyone interested in 
the manufacture of power-factor indicators, and has, as a 
matter of fact, been known to Messrs. Everett, Edgcumbe & 
Co. (Ltd.) for many years, though not considered suitable for 
patenting. The great difficulty experienced in the early 
attempts was: that of obtaining suitable condensers ; perhaps 
Mr. Godwin also found this, and abandoned the scheme for 
the same reason. 

The great demand during the past few years, however, for 
all types of power-factor indicators induced Messrs. Everett, 
Edgcumbe to carry out further experiments on the device, and 
in this work the employment of Mansbridge self-sealing con- 
densers proved to be of the utmost value. There were, of 
course, many other points which needed careful attention 
before the firm in question were enabled to produce a satis- 
factory testing instrument; but these were very similar to 
those encountered when developing any other instrument 
from the experimental state,and do not call for special comment. 


At the same time, I am not aware that any other. firm. has, _ - 
as yet, put on the market a single-phase power-factor indicator . 
practically unaffected by frequency.— 


whose readings are 
I am, &c., 
Edgware, March 28. 


ELECTRIFICATION BY DUST STORMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of the 27th inst. there appeared a report 


of a Paper read before the Royal Society by Mr. W. A. D. 
Rudge dealing with the electrification produced by the raising 
of a dust cloud, and describing some artificial experiments 
designed to show the phenomena on a small scale. ; 

I was interested in reading of these experiments, as I have 
noticed what appears to be a similar effect occurring on a large 
scale under natural conditions. In parts of North China, at 
certain periods of the year, extremely dense dust storms are 
frequent. The dust is blown from the Gobi desert, and con- 
sists of very minute particles. The storms often continue for 
several hours, generally accompanied by a strong wind, and the 
atmosphere at such times has the appearance of a thick 
yellow fog. i 

I have several times been experimenting at wireless tele- 
graph stations in Pekin and Tientsin when these storms have 
occurred, and on each occasion the presence of powerful 
atmospheric electricity was noticeable. On some occasions a 
continual discharge was maintained for an hour or two across 
a spark-gap in the aerial, the length of the gap denoting a 
potential of several thousand volts. I used to suggest to the 
Chinese operators that during such storms transmission might 
be carried on over several miles with no apparatus other than 
the aerial and a spark-gap variable in length by a switch or key. 

It would be interesting to hear if similar phenomena have 
been noticed in other parts of the world where dust storms 
are prevalent, as, for instance, in North Africa.—I am, &c., 

Twickenham, March 30. W. T. Ditcuam, 


STREET LIGHTING IN PARLIAMENT SQUARE. 


For many years past portions of the principal thoroughfares 
round the Houses of Parliament have been lighted by gas. "These 
portions, it may be mentioned, come within the jurisdiction of H.M. 


ployed are of an old design, and are 
surmounted with a lantern which is 
made up of a spherical framework 
filled with sectors of clear glass. Of 
recent years these have contained 


It is interesting, however, to note 
that experiments have recently bcen 
carried out with à view to demon- 
strating what can be done with the 
modern long- burning enclosed flame 
arc lamp to raise the standard of 
illumination in this area. The testa 
have been carried out by the engi- 
neers of H.M. Office of Works in 
conjunction with the engineers of 
the Westminster Electric Supply 
Corpn. 
less aware, the last-named company 
has identified itself with the various 
developments of the flame arc lamp 
for street lighting purposes, and 
has endeavoured to make the ut- 
most use of this lighting agent for 
street illumination within the City 
of Westminster. In this connection 
we may recall the valuable reports issued by Mr. Bradley, engi- 
neer for the City of Westminster,* in which comparisons were 
effected between electricity and gas for street-lighting . purposes. 
Since the introduction of the open flame arc lamp the engineers of the 
Westminster Company have followed the work of manufacturers in 
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Fig. 1—GENERAL VIEW OF 
SIEMENS DIFFERENTIAL 
DouBLE-ENCLOSED FLAME 
LAMP. 


LEONARD MURPHY. _ 


oa 


Office of Works. Thestandardsem- | 


upright incandescent gas mantles. : 


As our readers are doubt. : 
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the development of a flame lamp which will give long burning hours, 
—-not so much by the aid of a magazine mechanism as by an economy 
. in the consumption of carbons due to the complete enclosure of the 
' arc, We understand that they have had experience extending over 
" several months past with a type of lamp which is manufactured by 
- Messrs. Siemens Bros. Dynamo Works. This lamp is of the double 
enclosed flam? pattern, with the carbons arranged vertically one 
above the other, and with the control mechanism practically similar 
to that which has been common to arc lamps of the past two decades. 
The results which we gather the Westminster Company has obtained 


Fiu. 2.—SEcrioNAI. ViEws or SIEMENS Lame. 


with several experimental lamps of this type burning in Park-lane 
have been so satisfactory that they submitted the pattern to the 
consideration of H.M. Office of Works for acceptance in connection 
with the scheme of improved lighting which, we understand, will be 
put through when the roads around the Houses of Parliament are 
shortly repaired. Before giving particulars of this installation we 
may refer in detail to the type of lamp with which the Westminster 
Company has been working. 

: Now, as is well known, flame carbons, which give about five times 
as much light as ordinaiy carbons, introduce some difficulties in the 
application of the enclosed principle to flame arc lam ps. For while 


ordinary carbons leave a residue in the 
shape of hard particles, flame carbons MIL 
give off a flaky deposit, which settles , 
wherever the gases are given an oppor- f 1 
tunity of cooling. {n addition to this, : : 

RS n 1 


the deposit tends to coat the globe, 
thereby considerably decreasing the 
brilliance of the light after a short 
time of burning. With the carbons 
(which are made by Siemens Bros. & 
Co., and are known as the W.D. carbon) 
we understand that the unconsumed 
particles produce no corrosive effect, 
and owing to their special composition 
the watt consumption is kept low, not- 
withstanding the exclusion of air. It 
has been found possible to cause the 
deposit to settle on only certain parts 
of the globe, so that the diffusion of the 
light is not interfered with. m 
The double-enclosed flame lamp ~ 

(Figs. 1 & 2) recommended by Messts. Fio. 3.—Diacram or Deets 
Siemens for direct-current work is a IN CasIsa. — 
differential lamp, whose mechanism is 

suitable for producing a long are. An catirely new type of casing, 
with a chamber in which the depo-its are collected, is provided. 
The ‘casing, as illustrated in Fig. 3 & 4, consists of an inner 
and outer slceve, m. the cy'inder z and the globe ring. The 
cylinder z divides the deposit chamber, formed by the outer and 
inner sleeves, into two circulating chambers z, and z}. 1t is fixed to 
the inner sleeve by means of a bayonet joint and can easily be 
withdrawn for cleaning purposes, The reflector is carried af the 


TST 


‘the globe (Fig. 45). ! 
emission of light is concerned, as the upper portion of the globe 
through which the light passes remains practically free from de- 


posit. 


— — 


‘lower end of cylinder.z. The gases are conducted from the arc inte: 


the circulating chamber z}, thence rising up and passing into the 
chamber z,, whence they are drawn down in a purified condition into 
the inner globe. The cooling effect obtained by this m»^ans causes 
the solid matter in suspension in the gases to settle on the inner 
surfaces of the circulating chambers. The small amount of solid. 
matter which passes back into the globe with the gases is deposited 
on the coolest portion of the inner globe— namely, the lower third of 
This is of little consequenc2a: far as the 


The inner globe is enclosed in an outer globe, which serves to 
prevent it from becoming cool, and to protect it against wind and 
rain. Apart from the modifications in the globes and cooling 


h. 


Fio. 4.—Virws oF INNER AND OUTER GLOBES (A) AFTER ‘TRIMMING, 
(B) arrer 109 Hours BURNING. 


chambers referred to above, the lamp is essentially the sam? in con- 
‘struction as the ordinary open-type lamp. The mechanism is the 
standard differential are lamp mechanism which has been in use for 
a number of years. : 
The burning hours of the lamp depend on the duration of tlie 
periods of burning or, in other words, on the number of times that 
the lamp is switched on and off during the consumption of one pair of 
carbons, but under ordinary strect-lighting conditions (4,000 hours 
per annum) we are informed that 90 to 100 hours per trim would be 
obtained. The method of trimming the lamp differs slightly from 
that for ordinary flame carbon lamps, as the deposit chamber and 
cylinder have to be specially cleaned, but owing to the simple desiga 
and accessibility of all parts, necessary cleaning, including re-car- 
boning, can be done in a short time. l 
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Fic. 5.—PoraR CURVE, CANDLE-POW ER AND WATT CONSUMPTION OF 
Lamp EFG. 42 |. 


In the experimental installation two posts have been erected, each 
carrying two lamp: of the type described above. These have been’ 
connected in series on a 200-volt circuit and with a line resistance, 
the lamps being designed to burn four in series on 209 volts. They 
are of the lOampere pattern, and are operated on a continuous- 
current circuit. Fig. 5 is à polar curve which clearly show that ths 
lamps have an ettective cindle-power of 2.700 at anangle of 60 dez. 
from the vertical. One of the posts is situate at the edge of the 
pavement near the cast window of St. Margaret^s Church, and tho 
other is on the opposite side of the road about 30 yds. from the ca- 
trance to Palace Yard. On Tuesday eyening last photographs were 
taken of the lighting of this stretch of road by the old gas lamps an: 
by the enclosed flame lamps on the two posts already referred to. 
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One of these is reproduced in Fig. 6. The appearance of the area 
a3lighted b; the present gas lamps is shown in a photograph repro- 
The following 
figures are from récards taken by the engineers of. the Westminster 
Electric Supply: Corpn., on the 25th ult. from the lamps (27ft. 


duced on the «Round Table” pege of this issue. 


high) erect fo^ thi experimeatal installation :— 


Tests on “Fave 10-ampere E. F.7. Lamps, arranged Tica in Series on 200 rolls. 


Candle: power et 50 deg.— 4.278 ... Dlumination — 3-25 candle ft. 


$ 45deg.- 4.647 aa . -3i us 
s* | BO deg. - 5.775. ... " : 24 - 


2 20 deg. = 5,952 ; i. —085  , 


There ca b^ no doubt that the difference in the illumination 


between gas and electricity is very marked. 
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Fic. 6.—PHOTOGRAPH TAKEN IN PARLIAMENT SQUARE, SHOWING 
SUCGGESTÉD New LAMP8 AND PRESENT GAS STANDARD. 


We understand that the scheme of H.M. Ovlice of Works for the 
improvement of the lighting within the area adjacent to the Houses 
of Parliament over which it presides embraces 20 posts, each carrying 
two arc lamps. We hope that as a result of the experiments carried 
out by the Westminster Electric Supply Corpa.. the Offiee of Works 
will decide in favour of electric lightirig. 

We-are-obliged to Mr. A. H. Bate, of Siemens Bros; Dynamo 
Works, and Measrs. H. W. Evitt and J. W. Jones, of the Westminster 
Electric Supply Ccrpa., for their kind assistance in the supply of 
illustrations in connection with the above article. 
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SOME TESTS ON A KAPP VIBRATOR. 


In 1913 Dr. Gisbert Kapp read a Paper before the Institution of 
Electrical Engineers* describing a new form of phase advancer., 
invented by him, to which he gave the name of the" Kapp vibrator.” 
Our readers will ke interested to learn that Messrs. Sandyeroft ob- 
tained a licence for the manufacture of these machines last vear, and, 
after devoting a considerable amount of time to its study, the first 
vibrator (other than a purely commercial machine) of their manufac- 
ture was put into operation this month in the Middleshorough 
district. 

This vibrator is working in connection with a 330 B.n.r. Siemens 
12-pole induction motor at the chemical works. South Bank, Middles- 
borough. The motor is operated from the supply mains of the 
Cleveland & Durham Electric Power Co.. and the motor runs at a 
speed of 400 revs. per min., being supplied with current at 2.750 
volts 40 cycles. The vibrator consists of a magnet frame carrying 
three sets of two-pole field magnets. in which revolve three armatures 
of the ordinary direct-current tvpe. Each of these armatures is 
connected to one of the slip-rings of the induction motor. as shown 
in the accompanying diagram (Fig. 2). in which is also shown the 
whole ef the necessary connections (although in some cases if may 
be desitable to provide an inter-locking arrangement to prevent the 
motor being started with the vibrator in circuit--that is to say, 
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practically on short-circuit). As the field windings are excited with 
direct current, the low-frequency rotor currents flowing in the 
armatures cause the latter to rotate first in one direction and then in 
the other, depending on the frequency of slip. This action induces 
in each armature a voltage which is opposed to the E.M.F. of self- 
induction of the motor, and is greater than this voltage by an 
amount sufficient to supply through the resistance of the rotor 
windings a current sufficient to produce the motor field. No mag- 
netising current flows in the stator windings, and consequently the 
motor operates with a power factor of unity. If the exciting current 
of the motor be increased, the extra voltage induced by the oscilla- 
tions of the armatures will produce in the rotor windings a mag- 
netising current greater than that necessary to produce the magnetic 


Fie. 1.—CENERAL VIEW oF KAPP VIBRATOR. M 


field and to compensate for this a leading current will flow in the 
stator windings. | A. 
Fig. 1 shows the vibrator. and it will be noticed that it is a snyall 
and compact machine. The armatures ure only 10 em. in diameter, 
and at full load. with a slip of 2-45 per cent.. they revolve about. 
34 revolutions in each direction. and as the frequency of tbe supply 
is 40 cycles per second they change their direction of rotation every . 
30 seconds. "The tests obtained are plotted in the: accompanying 
curve (Fig. 3). and show that at half load the power factor was 0-99: 


Scarting Resistance.must be - 
brought into Off postion ~ 
after clocing 3-pole switch 


DT 


Shp Pings 


. Vibrator ` 
Fig. 9.—DraGRAM OF CONNECTIONS OF Rotor CIRCUIT WITH KAPP 
VIBRATOR, l 


leading. and rose to 0-96 leading at full load. The corresponding 
power factors of the motor when running without the vibrator wer»: 
found to be 0-76 and 0-87 respectively. "The machine was only: 
guaranteed for unit power factor at full load. and when the field - 
current. was adjusted for this the excitation loss was only 40 watts, 
The Kapp vibrator will. it is claimed, work equally well with a 
machine running either as a motor or a generator without any change | 
of connections, so that when used with machines driving winding. 
engines or locomotives complete compensation is obtained under all 
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` in respect of erection (£55,815), and amount expended by othor depart- 


` income of £5,843,142. ` After meeting administrative and operating ex- 
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conditions. Another valuable feature of this machine is that in 
the event of any fault developing it may be left in circuit, although 
out of operation, without affecting the running of the motor. The 
use of a vibrator is also said to improve the operating qualities of a 
motor not only by correcting the power factor, but by considerably 
increasing the overload capacity and pull-out torque, and under 
favourable conditions the efficiency will also ke improved. A 
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Fic. 3.—Power Factor CURVE OF 330 B.11.p. MOTOR wiT.1 KAPP 
VIBRATOR, 


motor will take greater overloads when connected to a vibrator, 
because when operating above the load corresponding to maximum 
power factor, not only the stator, but also the rotor, currents are 
reduced. 

The vibrator running at Middlesb;rough was designed to the 
pecification of Mr. A. M. Paton, of the Denham Power Co. 
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POST OFFICE TELEGRAPHS AND TELEPHONES. 


Accounts of the telegraph service for the year ended March 31, 
1913, and statements of account in respect of the telegraph and 
telephone services for that year, together with the report of the 
Comptroller and Auditor-General, are published. 

The gross amount received by the Post Office in respect of telegrams, 
telephone rentals and fees, private wire rentals, newspaper wire rentals, 
&c;, during the year ended March 31, 1913, was £9,656,671. 2s. 51d. (less 
£808,690. 9s. 74d. paid to cable companies, foreign countries, &c., and 
£3,198. 9s. 54d. telegram moneys refunded), gross amount received in 
rbspect of royalties payable by the National ‘Telephone Co. and other 
licencecs was £1,658. 17s. 11d., and the value of telegraph and telephone 
services performed for the other public departments without remunera- 
tion was £106,670. The amount expended by th^ Post Office for salaries, 
superannuations, maintenance of the telegraph and telephone systems, 
&c., was £7,003, 179: 193. 61d., purchase of sites represented £17,399.2s, 8d. 
and extensions £12,106. 18s. 3}d., and after adding amount expended in 
respect of annuities payable to the (‘ommissioners for the reduction of 
the National Debt in repayment of moneys advanced. for development 
purposes (£981,697. 18s.), amount expe ndcd for interest and part repay- 
ment of capital in respect of the purchase of the National Tele phone Co.'s 

lant, &c. (£1,000,000. 1s. 6d.), amount expended by Office of Works 


ments in respect of various services rendered (£260,759), leaving 
a balance of expenditure over reccipts of £377,846. 18s. 81d. The 
total net expenditure of capital out of th» money raised by th? 
creation of stock for telegraph purposes was £10,123,687. 

The total capital authorised to be raised for telephone purposes at 
March 3], 1913, was £17,300,000, of which £13,690.000 was raised, For 
the purchase of the plant, &c., of the National Telephone Co. amounts 
of £3,000,000 and £7,000,000 in Exchequer (‘Tele phone) 3 per cent. Bonds 
were raised. The total experded on the trunk system was £6,212,123, and 
on the exchange system (including private wircs) £17,664,835, making, 
with £500,000 for stores not vet allocated, a grand total of £24,376,964. 

In the report of the Telephone Finance Committee it is stated that the 
surplus on the year's working of th^ telephones was £303,343, equal to 
1-47 per cent. on the capital, after allowing for working and administra- 
tive' expenses, interest, depreciation (on the basis of the estimated efiec- 
tive life of the plant) and pension liability. ‘fhe income of th» Post 
Office Telephones for thy year was £7,848,097 (including £1,735,926 for 
advance subscriptions and sundry creditors brought forward, £46,889 
collections by the National Telephone Co., and £6,065,282 subscriptions 
and rentals), less £2,039,020 for services to be rendered in 1913-14 and 
£17,089 payable to foreign administrations, The value of the services 
rendered to other Government departments was £51,154, making a total 


penses, maintenance of system, &c., the balance was £2,746,494, and 
after paying interest on Exchequer loans, &c., and providing for depre- 
ciation (£1,391,197), the net balance was £303,343. 
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SPECIFICATIONS PUBLISHED. 
The following abstract from some of the specifications. recently published have been 
Perd grs d ed by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
Whee the date ered ww dies VON the date on which the application was lodged 
ai the Patent Office the former is given in brackets after the title. | 


1912 SPECIFICATIONS. 


27.496 Jones. Electric welding. (Cognate application, 12,065/13.) | 
28.086 Davigs. Electric storage batteries. (Cognate application, 2,898/13.) 
30.107 B.T.-H. Co. (G.E. Co.): Regulation of dynamo-electric machines. : 


Relat:s to a dynamo-electric machine operating at variable speed and having a 
differential exciting winding to a circuit supplied with current by the variable speed 
machine containing a resistance having a negative temperature resistance coefficient, 
such than an increase of current over a given rang? is accompanied by a voltage drop 
in the circuit. 
1913 SPECIFICATIONS. 

2,409 SIEMENS Brotuers & Co. (Sizmens & Halske Akt-Ges.) Selecting devic:s for 
telephones and other systems. 

2,754 REAVELL & Co., REAvELL & Jones. Machinery for compressing air and other 
electric fluids in several stages. . - 

4,901 CLARK. Automatic wireless train-control apparatus. (26/2/12.) 

5,249 AUTOMATIC TELEPHONE Mro. Co. (Automatic Electric Co.) Electrical impul:e 
transmitting devices. 

The electric impulse transmitting devic» comprises a group of keys or the lik, each 
ksy of which can b2 operated more than onc? to send the same number of impulses 
in transmitting a number of groups of impulses to make a single call, the operation of 
which kys move stops to determine th» length of the path traversed by a movabl: 
member, the number of impulses sent in each group depending on the length of the 
path traversed by said movable member and th: rat: at which ths successive groups 
aN impuises are sent being independent of the rat» of the succ:ssive operation of 
the keys. 

5,295 ALEXANDER. (Union Switch & Signal Co.) Systems and apparatus for electri» 

cally controlling a group of railway switches or SUA. 

5.654 WESTERN ELECTRIC Co. (Western Electric Co.) Telephone exchange systems. 

5.792 Morrison. Electric motor or like controllers. (15/1/13.) 

5.805 SrELjEs & Reses! (Ltp.) Telegraphic transmitters. 

6,806 Crompton & Co. & Burce. Electrical regenerative motor control systems. 

7.341 SuirH & GARNETT. Manufacture of electric cables. . 

8,273 WHITE & GARDENER. Electrical indicating apparatus for use on steam trains. 

8.591 BRAIN & LEECH.^ Insulating cases or tanks for use with electric transformers. 

8,624 Sıemens Bros. Dynamo Works & Duxg. Automatic systems of train control 
by means of separately-actuated contactors. 

8,976 Byr. Combined battery box and push. 


10,077 ALLGEMEINE ELBKTRICITATS Ges. Electric switch having make and „break 


contacts immersed in a liquid. (1/5/12.) 


11,997 Migs. Chemical electro-chemical and electric treatment of plants, fields, sown 


s, crops or the like. 


12,246 DALTON. Electric sad-irons. 
14.423 HirzERBERGER & New Britisd EvgEx-Rz457 C3. Electriclamps. 
15,059 MASCHINENFABRIK OzRLIKON. Electromagnetic devicss for actuating an fos- 


cillatory part or membr alternatzly in opposit: directions. (28/6/12.) 


15.411 Worsnop. Boxes for holding accumulators and battery calls. 
15,556 ErPrHiNsTONE. Ships’ telegraphs and like apparatus, 
18,164 Lowg. Regulators for galvanic batteries. 


The battery regulator consists of a block adapt:d to fit on the top of the battery 
having a plurality of bushings and mans, including prongs, for connecting two of th? 
bushings to the terminals of the battery, and resistance joining one of the said two 
bushings into a series with other bushings on the block. 


20,591 Western ELECTRIC Co. (Woodward.) Power-control system for automatiz 


Switches. 


22.007 MozLEv. WHITAKER & BLAND.  Switch»s and points for tramways, railways, and 


the like. 


24,900 Aucust ScHwaRz (FiRM 07.) Carbon electrode holders. (20/1/13.) 
25,208 Morris & CritcuHesr. Incandescont electric lamp holders of the bayonst sock:t 


type. 
27,541 PittersoorF. El:ctric alarm clock. (23/12/12.) 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked 1 are not "wy fo 
public inspection until after acceptance of Complete Specifications. Those mar. are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


January 20, 1914. 
1.544 MgLANpER. Utilising wave power. (23/3/13, U.S.)* 
1.548 NicRoN. Tel2graphic printing roc»ivars. (21/1/13. Franc2.)® 
1.549 Moranp. Electric switchss. commutators and th» like. . 
1.556 HAMMOND, jun. Control of moving bodi2s by radiant energy. (21/1/13, U.S.) 
1,551 NicHoLLs. Illuminating sizns. (Addition to 29,995/12.) 


M" indie 21, 1914. 

1.587 BRoADBENT. Fittings for electrical conduit syst2ms. i 

1,595 DANS & Son (DsRBv) & Davis. Siznalling apparatus more espscially for use in 
collieries. 


1,606 EzaRp. Lifeguards or safety appliances for us? with electric tramcars and other 


vehicles. 
1,607 Carter. Electric desk lamps. 

1,632 WELpOoN. Sparkingeplues for internal-combustion engines. 
1,040 SiBMENS-ScHUCKERTWERKE G.m.B.H. Regulating ths torqu» of palyphass 
electric motors. (22/1/13, G»rmany.)* a 
1,641 Western ErEcrRIC Co. (Franklin Tuthill Woodward, Belgium.) Automatic 

Switches for us» in tzlephone exchang: syst2ms.® 
1.651 O'Toorg. Telephones and the like. 
1.691 SHEwaRD. Electric lamps and thzir fittings. 
1.697 Barnett. (Vernon C. Ward, U.S.) Aoplianc» for use in radioactive treatment, 
1,699 Joyce & SPASNoLETTi. Illuminated siza or advertising apparatus. 


January 22. 1914. 
1,704 Skipsey & Urwin. Automatic mining siznalsindicator, (Addition to 25,322/13.) 
1,714 Zeiss. S:archlights. (14/2,13, Germany.)* 
1.715 Marr. Magnet pol2-pi2c_s of t:l»phon? recsivers and the lik». 
1.748 Neare. El:ctric lizhting syst:m3 for moving vehicles and apparatus therefor. . 
1.758 [NRIG & Ingria. Electric iznition for int-rnal-combustion engines. 
1.759 JacoBs. Railway sizaalline. : 
1.773 FaiRBROTHER. (Thermo Electric Instrument Ca., U.S.) Thermal relay.® 
1,786 IcRANIC ELectric Co. (Cutler Hammer Mfg. Co., U.S.) Fluid rhsostats, 
1,792 Siemens & HaiskB Axkt.-Ges. Circuit arrangements for t2lephons syst:im$e 
(Addition to 22.013/10. 25 1/13, Gormany.)* 
1,799 WigbgRMANN. Railway sziznals. 


January 23, 1914. : 
1,859, 1,851 WATSON & CALLENDER’s CABLE & CoNnsTRUCTION Co. Electric cables. 
1,854 T Changing th: frequincy of alternating electric currents. (Addition to 
Li .) L] * 
1,855 Sıemens Bros. & Co. (Simens & Halsk» Akt.-Ges., Germany.) Typswritirtg 
telegraph transmitters or the like.* . 
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PROGRESS AT MARYLEBONE. 


Like all those who possess the courage of convictions not 
held by others, Mr. A. HucH SEABROOK has been the sub- 
ject of a good deal of criticism, not only from competitors, 
but also from those who are theoretically his professiona] 
brethren. During the time that he occupicd the position 
of electrical engineer to the Corporation of West Ham Mr. 
SEABROOK devotcd himself to increasing the power load on 
his system, a policy which was an obvious one for such an 
industrial district. To do this he had, of course, to offer 
favourable tariffs, and as a result his critics were not slow 
to point out that he was selling to certain consumers at less 
than cost price. The futility of some of the arguments 
advanced were time after time exposed, and finally, before 
Mr. SEABROOK lcft West Ham for Marylebone, he had the 
satisfaction of seeing the undertaking working on a suc- 
cessful basis, both from the financial and engineering points 
of view. At Marylebone Mr. SEABROOK has had to deal 
with a very different class of load from that which was most 
important at West Ham, but his success in this direction 
(as we have often shown in THE ELECTRICIAN) has been not 
in any way less. As is well known Marylebone is to a large 
extent a high-class residential aree, and, more than this, 
many of the residents inhabit flats, so that success 1s very 
likely to follow a forward policy in favour of the domestic 
electric idea. Such a policy has been Mr. SEABROOK'S, and 
from some figures which we give on another page of this 
issue we think our readers will agree with us when we say 
that the policy seems to have been justified by the results 
obtained; For the three months ended December last, a 


period during which electricity is used to a considerable | accurate records of all phases of station operation. 
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over 400,000 more units were sold than in the corresponding 
quarter in 1912. This increased amount was, however, 
sold at an average price of about 0-25d. less per unit than in 
the same period in 1912, so that the gross revenue fell 
slightly. This is to some extent attributed to the longer 
hours of sunshine and higher temperature in 1913, so that 
there was a reduction in the current employed for lighting. 
The income from this source was 12} per cent. less, though 
where the department gained access to the tenants and 
induced them to use current for other purposes the income 
increased by 13 per cent. The success of these efforts is 
apparent when we say that the total number of units con- 
sumed during the nine months to the end of last year in. 
creased by 8-7 per cent., while the increase in revenue was 
slightly over 4-5 per cent. For the year ending March 31, 
1914, a credit balance of £6,578 was shown. In this con- 
nection it is interesting to note that Mr. SEABROOK is now 
trying the experiment of offering a tariff in which the hiring 
charge for the apparatus employed is included in the price 
per unit charged. This scheme has much to recommend it, 
not least because it is simple and easily intelligible. Of 
course, we shall be told that the conditions existing in Mary- 
lebone are very special, and prevent such results being 
obtained elsewhere. This may be so to some extent, 
though, as we have already pointed out, such a policy is 
worth trving, and we hope that it will be tried, elsewhere. 


Recording Devices.—In a Paper read before the American 
Institute of Electrical Engineers by Dr. C. P. Steinmetz, atten- 
tion is called to the importance of keeping records on electrical 
systems. It is pointed out that proper records can be secured 
only by automatic recording devices, largely because of the 
uncertainty of the personal element in times of accident or 
stress. The three types of recording devices in general use are 
those having a revolving disc, those using an endless tape, and 
multi-recording devices, on which no record is made of normal 
operations and on which the record sheet moves only when a 
record of abnormal occurrencesis being made. The revolving 
dise machines produce such condensed records that a sequence 
of rapidly fluctuating events cannot be distinguished, while 
the curve-drawing instruments, if the tapes were run rapidly 
enough to show all the fluctuations, would produce records of 
such enormous length that they would be impracticable to 
operate commercially. With the multi-recorder the record 
is made in a very condensed and handy form and its accuracy in 
respect to time is very. high, so that the sequence of events 
recorded can be checked within a fraction of a second. The 
latter instrument, therefore, is adapted to produce minute and 
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LEGAL INTELLIGENCE. 
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Secretary of State for War v. Kirkland & Capper and another. 


This action, which was brought against Messrs. Kirkland & Capper, 
electrical engineers, and Mr. John H. T. Woodd, architect, by the Secre- 
tary of State for War, arose out of defendants! supervision of certain 


electrical work erected for the War Office at the New Medical Staff 


College and Laboratory at Millbank. It came before Mr. Justice A. T. 
Lawrence last week, and was for the recovery of damages from both 
defendants for alleged negligence in supervising the work, but both 
defendants denied negligence. 

For the War Office the Solicitor-General (Sir Stanley Buckmaster, 
K.C., M.P.), Mr. Gordon Hewart, K.C., M.P.. and Mr. Brandon appeared. 
For the defendant Mr. Woo d, Mr. M.Shearman, K.C., and Mr. Eustace 
Hills; and for the defendants Kirkland & Capper, Mr. A. J. Walter, 
K.C., and Mr. G. R. Blanco White. 

The SOLICITOR-GENERAL said the history of the case was quite sim ple, 
but something would depend upon the construction of documents, In 
1903 the War Oflice were engaged in constructing at Milllank. a 
Medical College, a large and fine building, having residential quarters for 
the officers and a large laboratory. Mr. Woodd was engaged as architect 
on a commission of 5 per cent. on Nov. 3, 1903, and it was his duty to 
superintend the whole of the works of the building, including the instal- 
lation of lighting, but the contract expressly provided that the lighting 
work should be placed in the hauds of experts. In. February, 1904, 
defendants Kirkland & Capper were employed by plaintitis (through Mr. 
Woodd) to supervise the electrical lighting of the building. The accep- 
tance was recommended to the War Office of two tenders submitted by 
John Bolding & Sons for the installation (the amount being £838) in 
respect of the residential portion of the building and £801 for the labora- 
tories, Those were accepted hy the War Office early in 1906, Bolding 
& Sons undertook to execute the work in accordance with the current 
Board of Trade regulations and the wiring rules of the Institution of 
Electrical Engineers. In connection with the wiring of the building for 
electric light it was stipulated that lead-covered wire should only be used 
in cases where the wires were passed through cornices, mouldings or walls, 
end plaintifis complaint was that defendants (Mr. Woodd and Messrs, 
Kirkland & Capper) had. approved of the wiring of that. place throughout 
with those lead-covered cables. A further ground of complaint was that 
the wires were hidden in plaster. It was alleged that defendants took no 
steps to ascertain where the wires were laid that fed the lights. aud the 
whole wiring work was extremely unsatisfactory, and it would be con- 
tended for the War Office that the certificate for payment for the work 
was negligently given. The system was found to be a failure, and then 
it was asserted that some of the circuits had gone wrong because attempts 
had been made to repair them by Royal Engineers and. that work had 
been clumsily and improperly done, but plaintiff's case was that that 
could not be possibly held to account for the utter failure which was 
found. The only remedy was to re-wire throughout, and that was done 
bv Messrs, Foote & Milne in April, 1910. Those were the facts of the 
dispute, and he would contend that there was a clear case of negligence 
against the defendants as supervisors, 

At this stage, Mr. Wat TER, K.C.. remarked that he dented negligence, 
and proposed to show that the trouble was caused by interference with 
the work after it was done. 

Mr. Justice LAWRENCE said that without expressing any opinion of the 
question of damages, it might appear when they got further that the 
matter would be so detailed that some expert or referee would have to 
investigate the items and calculate the possible damage. 

The various documents and contracts were dealt with at great length by 
the Sommerror-GENERAL, who pointed ont that the contract with Mr. 
Woodd provided that he should as an architect superintend the building, 
and have as remuneration a commission of 5 per cent. on the net cost of 
the works completed under his direction; and it threw on him the responsi- 
bility for the proper su p^rvision of the execution of the work. Generally 
speaking, Mr. Woodd was to be responsible for the lighting, as also for 
the rest of the building under clause IV. The Solicitor-Generalex plained 
the various acts which it was alleged were contrary to the contract, and 
to which the charge of negligence related. 

On. behalf of Mr. John H. T. Woodd, Mr. SHEARMAN, K.C. said he 
could state at once that his position was that he was architect for the 
building, and the engineers had to do with the electric lighting. Mr. 
Woodd would contend that he was not responsible for the electric light- 
ing except so far as sceing that the electric light works did not interfere 
with the proper building of the house, He was entitled to give instruc- 
tions to the engineers in so far as it assured no i ;terference with the 
building. The contract provided for the employment of electrical 
experts, and they were so employed, and. Mr. Woodd's position briefly 
put was" they are the engineers, I am the architect.” E 

Sir STANLEY BUCKMASTER said that what had caused the wiring system 
to fail was the putting of lead-covered conductors into plaster without 
proper protection, and he could not sec how any of the defendants could 
evade responsibility as that was directly contrary to the terms of the 
contract. The Solicitor-General said that by clause 13 of the War Office 
specification it was provided that the conductors were in all cases to be 
accessible to authorised persons, they were to be enclosed in casing or 
conduit carried on cleats or to be lead covered. It was provided that a 
particular sort of conduit —namelsy, barrel — was to be employed for 
the protection of conductors when buried below plaster or in concrete 
work, and that lead-covered conductors might he used in any situation 


provided the conductors were accessible and might be run through walls 
or partitions or under plaster for short lengths—e.g., behind cornices or 
mouldings, Jt was also provided that, in order to comply with the con- 
dition as to accessibility, lead-covered conductors might require to 
be drawn in conduit or otherwise protected. Lead-covered conductors, 
where liable to mechanical injury, were to be drawn into conduit, 1t 
was complained that Messrs. Kirkland & Capper negligently allowed the 
contractors to «mploy lead-covered conductors buried in the plaster 
without conduits and without any strong covering or protection of sufti- 
cient strength to resist a nail or any sufficient protection at all and to 
carry the conductors over rough walling and rough corners so that the 
lead covering became broken. It was also said that Messrs. Kirkland & 
Capper negligently allowed the contractors to lay the lead-covered con- 
ductors in an irregular way, so that defendants did not have any record 
of the places where they were laid. So complete was the failure of the 
installation that the War Office had to renew the wiring over the whole 
installation, Messrs. Foote & Milne being paid about £1,400 for the work. 
Having dealt with the defences, he said that the installation was such a 
failure that he would show at an important function soon after the open- 
ing of the establishment the whole place was plunged into darkness. 
There was an inspection in March, 1909, by the Westminster Electric 
Supply Corpn., and they found that there were serious defects. He e's) 
read the report of a War Office electrical engincer (Mr. Alan Kirk) who 
had inspected the installation and who stated that the whole of the circuit 
wiring had been carried out with twin lead-covered V.1 R. wires buried in 
the plaster. That system, unless very carefully installed, invariably 
broke down, owing to the lead covering being damaged by “ kinking " or 
abrasions, and in any building where there was a possibility of nails being 
driven into the plaster the system becomes dangerous. In the present 
instance the workmanship appeared to have been defective, the reasons 
for that statement being that on one piece of wire being taken out the 
lead covering had evidently been torn against a sharp edge of the brick- 
work whilst being installed, the rubber insulation had broken down and 
the wires were fused: further, the lead covering and tape on all the wires 
where attached to boards, fittings, &c., had been carelessly trimmed back 
and no attempt seemed to have been made to connect the wires up in 
their proper order, even in the sub-mains, in one instance, having been 
wrongly connected. The defects were not merely isolated cases, but 
were general over the whole installation, due to the fracture in the first 
instance of the lead covering and contingently to the failure of the rubber 
insulation. In a twin lead-covered system, assuming that the lead 
covering was intact throughout, and that the rubber insulation was 
perfect, no electrolytic or chemical action would occur, and there was no 
proved instance of lead being attacked by plaster or its components, $0 
far as he was aware, The distribution boards appeared to be of inferior 
make and poor insulating qualities; the latter defect was probably due to 
metallic veins in the insulating bases and lack of efficient bushing preces. 
The flexible wires throughout were in poor condition, the vulcanised 
rubber having perished and cracked in many places; the practice of 
knotting the flexible wires inside the ceiling roses to act as cord grips 
which had been resorted to was very unsatisfactory. There was an 
entire absence of labels, lists or other means of identifying the lights 
controlled by the various fuses or any of the main or sub-distribution 
boards. 

‘The Solieitor-G^ner:] said there was a letter on behalf of Messrs. 
Kirkland & Capper in which (he alleged) there was no denial of the use 
of the lead-covered wiring that the War Office said caused the breakdown 
of the system, but which suggested that the system was introduced at the 
instance of Woodd. In efiect, the letter said “it was Woodd who made 
us do what we did, and it is on Woodd that the responsibility must rest. 
Mr. Woodd was asked to explain. why—contrary to the contract —he- 
allowed the lead-covered wiring to be buried in plaster, and a reply was 
received, but he declined to accept full responsibility. There was no 
serious attempt to contest the allegation that the use of that particular 
form of conductor caused. great mischief, but what was disputed was 
liability, Mr. Woodd had the superintendence in general terms of the 
lighting, although the actual work was given out to ex perta, but if Woodd 
directed the use of a system contrary to the builders’ contract it was a 
breach of his duty as an architect. Messrs. Kirkland & Capper were 
emploved by the War Office to see that the work was carried out accord- 
ing to the specifications, and that they clearly did not do because they 
permitted the wires to be placed in a manner that the specifications pro- 
hibited. The question, therefore, was, Did this system of wiring cause 
the mischief complained of ? Counsel thought there could be only one 
answer to that question. Other causes had been suggested: they 
(defendants) said there was negligent user of the installation ; they said 
(amongother things) that fuses were removed and copper wire substituted. 
They also said that the test the War Office had made was unsatisfactory, 
as it tested the fittings and not the wires, but he would point out that 
when the tinal test was etiected they tested nothing but the wires. Mr. 
Woodd disclaimed all responsibility, and said the work was executed by 
contractors appointed by the War Office under a contract that he had 
never seen, 

Mr. Auan Kirk said he had had 25 years’ experience in electrical 
work, and was now in the service of the War Department. Before enter- 
ing that he had 16 years in private practice, He had tested many m- 
stallations. With regard to the use of insulated wiring covered by lead, 
he had examined installations where that system had been etiected. It 
was not usual to adopt that system where it was necessary to lay the 
conductors behind plaster, ax it was imposs ble to lay it in plaster with- 
out faults occurring, In. February, 1909, he inspected that particular 
installation, and made the report. that had been referred to, He found 
nothing wrong till he came to the sub-fuse boxes; at the latter he made 
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tests to see if tho circuits were in order and the failures were discovered. 
He assigned the failure of the installation to the use of lead.covered 
wires buried in plaster without any protection. He referred at length 
to subsequent tests that were made on various dates. He thought 
elterations made by the Royal Engineers might have affected five circuits 
only. The failure to keep the distribution boards clean could not account 
for the defects that he found. There was a diference in the cost of 
wiring with lead-covered conductors put into the plaster and wiring 
through properly screwed or protected conduits. He handed in a table 
showing by how much the lead-covered system was the cheaper; the 
prices were based on his own experience. He reckoned the ditierence in 
the cost of the two systems for the work there was £268. 17s. 8d., and he 
regarded that figure as a low estimate of what was saved by the svstem 
that was adopted and what the War Office complained of. He found no 
case of a nail doing damage so as to cause the breakdown. 

Mr. SHEARMAN, K.C., suggested that it was the business of the Clerk 
of the Works under proper supervision to see that those mains were 
properly laid. 

'l'he ŠOLICTTOR-GENERAL said he did not suggest that that was the duty 
of Mr. Woodd, but he suggested that it was the duty of Messrs. Kirkland 
& Capper. 

WITNEss expressed the opinion that except for the danger of external 
injury, lead in plaster would be safe if it could be laid without injury, but 
his view was that that could not be done. He had heard that at Guy's 
Hospital they had a twin lead-covered system and he would hike to he 
«ble to inspect it. The plaster in the majority of places put on top of the 
Frazzi blocks was deep enough to bury a gths barrel pipe. He believed 
that substantially the floors and ceilings of all the storys were made of 
Frazzi blocks, He (witness) had cntirely neglected the com position of 
the floors and of the ceilings. 

Replying to Mr. Walter, K.C., Mr. Kirk said that no com plaint was 
made up to the sub-boards. From the sub-boards the wires led to con- 
nection boxes and there certainly were faults between the sub-boards 
end the connection boxes apart from cases where the Royal Engi- 
neers had put in new meters. Witness, when pressed to explain the 
faults, said he only remembered one. Every circuit was with lead wire 
buried in plaster. About 83 lighting circuits led from the sub-boards, 
He could not say whether not ore of those failed up to the first connector 
box except the one he (witness) referred to. Fuses were put in to pro- 
tect the wires from overloading of current. Hf a 67-ampere fuse was put 
in it would destroy the installation, assuming a 3-ampere circuit. It 
wes a fact that in some of the circuits the lead had fused, showing there 
might have been an immense current going through. Such a strong 
current would destroy the installation, He found no signs of over-strong 


currents being allowed to go through. He was not prepared to agree 


with counsel's suggestion that every defect in the installation arose where 
the Royal Engincers had tampered with the work. He was not cognisant 
of the alterations that were made by the Royal Engincers, 

Mr. WALTER remarked that he had never heard of a more disgraceful 
us2ge than that electrical installation had been subjected to. 

WirNEss admitted that the trouble lay between the last connector and 
the actual fittings. It was correct that it was stipulated that there must 
be a box for every 25 ft. of wire. 

n re-t xaminat/on witness said the main defects were not discovered 
Ix tween the sub-fuse boxes and the connecting boxes, but between the 
connecting boxes and the lights. He could not explain that; it was a 
matter of luck. He could only suggest that the wires required less 
h 'ndling at the fuse board. He denied that any of the defects were 
resultant upon any alterations etiected by him. 

Mr. Wa. Hy. PaTcu LL, M.Inst.C.E.. M.1.E.EÉ.. said he was consulted 
ehout the present matter a year avo, and on various occasions he mac 
inspections of the electrical installation. He understood that it was in 
April, 1911, that Messrs. Foote & Milne had completed their work under 
the new contract. He only heard of the old installation in March, 1913. 
He had examined a number of specimens of that lead-covered wire and 
other things taken from the buildings, and he had read the specifications 
ind the material documents in the case. The lead-covercd wire buried in 


plaster was a dangerous thing to do, because tlie rishs were too great ; 


there was the risk of mechanical damage, and the rules of the Institution 
of Electrical, Engineers. prohibited it. There might be mechanical 


damage as had already been described by the act of the plasterers who 


came to tinish up and make good the work after the wires had been run ; 
there was also the danger of anybody driving a nail into the wall aud that 
sort of thing; then there was also the danger of damage through leakage, 
which was perhaps the greatest risk that one ran in burying lead-covered 
wires under plaster. It arose primarily through bad work. ‘Yhe whole 
system must be made watertight and continuous, and it was very difli- 
cult even when they were standing over the workmen all the time to 
ensure that. To run lead-covercd wires buried beneath plaster was a 
thing that was very seldom done. Frazzi blocks were used in certain 
ceses, Frazzi blocks could be and had been cut. aud in places that he 
taw in that particular building there was depth enough to put the con. 
cuit in the plaster over the Frazzi blocks without cutting them — "rhe 
ciameter of the barrel conduit was 2 in.. and if it was a job that hed to be 
highly decorated and it wes desired that there should be no.appzarence 
of the wires in the plaster he did not think it would be safe to leave any- 


thing less than fin. The total of 7 in. of plaster would suffice ; that wes 


not an unusual quantity of plaster to have upon a Frazzi block ; they had 
1 in. in that particular one. Witness submitted elaborate calenlations 
to show thit the method adopted was cleaper than that that the War 
Office said should be adopted. He estimated the difference in the cost 
at about £213. 105. He examined specimens of lead.covered wires that 

ad been cut out and pointed out the various defects in them. In one 


* 


instance he said that the wire seemed to have been bent till it had burst 
in one place, and it was badly knocked about in other places. It had 
been handled a good many times, but it looked as if the lead was eaten 
away at one point; it had been ** pitted.” - By that he meant that it had 
been acted on probably by electrolysis, or it might be chemically pitted, 
but it was most likely by electrolysis, The cause of that was leakage. 
Lead-covercd wire would be cut if carried round rough walling or round 
sharp corners, and if there was any damp it got through the lead covering 
to the wire and the insulation broke down. In regard to the suggestion 
that a good deal of the mischief may have arisen through the use of fuse 
wires of unduly low resistance in place of the original fuse wire, witness 
expressed the view that supposing the lamps were not changed and there 
was no leak on the circuit the employment of a fuse wire of unduly low 
resistance did not matter a bit. He could not see how the failure tq 
keep the distribution boards clean could account for the mischicf, if the 
distribution boards had been properly finished and connected up. If the 
front of the board got dirty it would simply mean a leak between ter- 
minals that would, so to speek, be parallel with the fuse. Assuming that 
in the tests made at the beginning of 1910 the very wires themselves were 
tested apart from the fittings. that could not be a possible explanation of 
the mischicf—that fittings had been altered in position and re-fixed in a 
clumsy and unworkmanlike and unsafe manner. In regard to the claim 
that an inference unfavourable to plaintiff's was to be drawn from the 
fact that only one of those defects was found between the sub-fuse boarcs 
end the first connecting box and all the rest were found beyond the first 
connector box, he said that it was apparently quite a chance that the 
fault developed where it did, and he had very little doubt that if the 
installation had been continucd other faults in it would have developed. 
If the svstem was the same throughout and done at the same time with 
the same men throughout as workmen, he thought they were justified in 
abandoning the whole of the work of that tv pe. 

Cross-examincd by Mr. Walter, K.C., Witness said that he knew large 
quantities of lead wire were used ; he had used lead wire himself, and had 
had no trouble with it. The use of lead-covered wire was provided for 
and regulated in the regulations of tbe Institution of Electrical Engi- 
neers. The lead covering was uscd for wires where one wanted to have a 
waterproof sheath over the conductors, but there was lead-covered wire 
and lead-covered. wire; ordinary lead-covered wire sold as such was, 
generally speaking, of a lower grade insulat ion and the insulation more 
or less de pended on the lead covering being ke pt intact. Lead in plaster 
was a system he did not like ; it wasriskv. It need not necessarily break 
down if the work was properly done. By. properly done he meant the 
work must be put in without mechanical injury and the lead covering 
must be kept continuous throughout and made watertight. Some of the 
'arliest work that came into this country was sent over by the Edison Co. 
leid in tube. He dug some out of the Adelaide Gallery a good many 
years ago. He did not know of cases of the bare wire being Jaid in 
plaster; he had seen in very old work cases of insulated wire without 
lead covering. The work had to be very very good, and when india- 
rubber was indiarubber it was more to be depended on than it was in 
1914. Plester when dry was not the best insulator ; it was an insulator 
of a low quality. It was hygroscopic; that was the difficulty. 

Mr. WALTER: Assuming that the lead wire was put in a chase in the 
plaster, that was, was secured with lead clips or saddles, that the lead wire 
was led into and connected up in the connector boxes—i.e., the copper— 
that before eny plastering was done it was tested, that after the plaster. 
ing work it was again tested, and rejected in any case if it did not show 
perfect results, and that efter the whole building was finished the work 
was again tested with 500 volts where it was to work at 209, and that 
subsequently to that it was tested by the Westminster Electric Supply 
Corpn. and the insulation found to be largely in excess of the require- 
ments of th^ company, and that it remained in good cond:tion for another 
year after that; assuming all that and that the tests were : atisfactory, 
how did witness account for any alteration taking place in th» mains after 
that date ? 

In reply. Witness said counsel asked him what he would think if it had 
heen tested before the work had been. buried in plaster and after the 
work was buried in plaster and then again at 500 volts or twice the work- 
ing pressure or thereabouts, and then again before the supply com pan y 
connected np. They must bear in mind that. Jurmg all that time the 
wires would not have been carrying any current, and they had only elec- 
trie potential between them for less than half a minute or a minute what- 
ever the period of the test was. When those wires were connected up 
they had a diticer nee of potential between them for half a day or a day 
end absolutely ditierent conditions of stress might be set up, Those 
tests would not show shorts between conductors at all. Shorts between 
conductors would only be detected by the fuses going, not by those tests. 
They would be detected after the supply company had connected up. 
At the test shorts between the wires would not have blown the fuses. 
The supply company did nét test for shorts. H all the switches were put 
on shorts would be indicated by the test they made before they con- 
nected. The tests of the Westminster Co. may have included not only 
between the mains end earth, but between the ditierent mains, but he 
had no knowledge of that ; it was not usual. He agreed it that was done 
that would tell whether there were any shoits between the mains and 
earth. If tho e teststook place and the company were perfectly satls ied 
on those, that wou!d show that at that t'me there were no shorts betw cn 
the moins and no shorts to earth. A test with the megeer would show 
if there was a leakage. but a leakage is not * shorting.” 

Further evidence was called for the plaintiff, and 

Mr. Shearman, K.C., and Mr. Walter, K.C., opencd the defence for 
their respective clicnts. 

‘he case had not concluded when we went to press. 
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Kidderminster & Stourport Electric Tramway C». v. Wood- 
ward, Grosvenor & Co. 


On Tucsday Mr. Justice Rowlatt commenced hearing of cross actions 
in this case in which damages were claimed on both sides; in the one 
case for in'ury to the tramway and in the other for damage to a private 
electric cable. 

Mr. DvkrF, K.C. (with him Mr. Eustace Hills), in opening the case for 
the Tramway Company, said that as the actions both arose out of the 
same matter, it might be convenient that the evidence taken in the one 
case might be regarded as applying to both. 

Mr. Hveo Younc, K.C., for Messrs. Woodward, Grosvenor & Co., 
suggested tha* both actions should be tried together. 

Mr. Duke, however, did not agree and, continuing his opening of the 
first action, said plaintifis were the proprietors (under statutory powers) 
of an electric tramway at Kidderminster and the action was brought in 
respect of interference by defendants with plaintitis’ tramway by tunnel- 
ling under it for laying private power cables to connect their dilierent 
premises, ‘Those premises were separated by one or two streets, and the 
tramway ran along one of those streets. The question was whether 
defendants had any right to tunnel under that tramway for laying their 
cables, If they had any right then the question arose as to whether they 
had exercised that right with reasonable care having regard to the in- 
terests of the tramway company and, if not, what damages they ought 
to be made to pay. Defendants’ cable being laid in the soil the only 
means of getting at it would be by breaking up the tramway. He did 
not think any question as to plaintiffs’ rights to maintain the tramway 
without interference by other persons in a manner which might increase 
the cost or give rise to risks to themselves as to their passengers. The 
locus in quo was a street called Oxford-street, alongside an ancient high- 
way known as Wolster.street. Oxford-street was constructed upon 
artificially made ground and the line of the two cables ran across the 
junction of Oxford-street and Wolster-street. What defendants had 
been doing was to carry a cable from a point in Green-street under the 
paving of Oxford-street, and the tramway was interfered with in two 
places where the cable crossed. In July of last vear defendants gave 
plaintifis notice of their intention to open the street for laying an electric 
power main. That notice appeared to have been given in the belief that 
they had statutory powers, but that did not seem to be the fact, and 
plaintiffs obtained an injunction restraining defendants from interfering 
with the tramway. Subsequently, upon an application to continue the 
injunction till the trial of the present action, an undertaking was given 
by defendants that they would not interfere with the tramway. On 
Sept. 2nd, however, defendants proc ceded to sink pits on cither side of 
the road with a view to tunnelling under the roadway. The tunnel was 
completed and, it was alleged, came within 18 in. of the actual structure 
upon which the tramway rested. There had becn a good deal of conflict 
about the making of that tunnel and between the 2nd and 16th it was 
found that the surface of the tramway below the rails had subsided appre- 
ciably. Plaintiffs’ surveyors found it necessary to take up the roadway, 
when they found that the concrete foundation had been fractured from 
the point where the tunnel had been made. The cost of repairs was not 
a serious one, but the principle involved was a more important matter. 
The expense of making good the tramway subsidence would be about £20 
or £30. and the making good the tramway itself for a distance of 20 yds, 
would be about £60. The main question was whether any one was at 
liberty to dig a pit and drive a tunnel under the road. 

Mr. ARTHUR CHARLTON, until recently managing engincer of the Tram- 
way Company, but now at Sheerness, gave evidence as to the construc- 
tion of the permanent way. [n July last it was brought to his notice 
that defendants were proposing to make the tunnel, and on Sept. 2 he 
received information that defendants were commencing to tunnel under 
it. He went to the spot with some of his men, and notwithstanding their 
protest the tunnelling was continued and com pleted in the early morning. 
He considered that the work was im properly done. The tunnel was about 
3 ft. in diameter on one side of the tramway and 2 ft. Gin. on the other 
side, tapering in the middle down to about 2ft. It was cut through 
sand without any timbering or roofing; it was just a plain tunnel cut 
out with shovels and short picks. ‘I'he tunnel was unsafe as the supports 
of the tramway being taken away the concrete would not support the 
heavy traflie passing over the top. When the tunnel was finished the 
subsoil was replaced, and an attempt was made to ram it in from the side, 
which was impossible. They could not ram up to the roof in that way. 
The tunnel was 8 ft. long. The proper way to lay a cable under a tram- 
way was first of all to lav a pipe, and then draw the cable through it. 
In the event of a cable breaking down when laid in that way it could be 
drawn out for repairs. But in that case to get at the cable for repairs 
would cause a serious interference with and a danger to the tramway. 
The cable was placed in a wooden box which was filled in with boiling 
bitumen. After the tunnel was constructed it was found that a portion 
of the line over and near it had “ dished,” and it became necessary to 
renew the foundation and make good the faulty spot in the tram line. 
_ By the advice of their solicitor he was proceeding to cut away the cable, 
but when he had got three-quarters through he was stopped by the 
police, He intended, had he not been stopped, to have removed the 
cable. He thought that was a proper step to take in making good the 
tramway. 

The JrpGE: Idonot. The cable had nothing to do with the tunnel. 

Mr. Huco Yovsc, for defendants: Our case is that the cutting of this 
cable was simply to prevent our using it, 

In cross-examination by Mr. Hugo Young, Witness said he did not 
know that the cause of all the trouble was that Messrs, Woodward had a 
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plant for supplying themselves with electric lights. It was not in his 
mind that he would stop them from supplying themselves with electricity. 

Mr. HvGo Yovxa said that the injunction against defendants was 
granted in very careful terms, not prohibiting them from laying the 
cable, but ordering that they should not so lay it as to interfere with 
thc tramway. 

On Sept. 2 witness stated notice was received from defendants stating 
what they were going to do. On receiving that notice he gave his fore- 
man instructions to take on a few extra navvies, but he did not tell himto 
bring a gang of roughs. 41 men were brought up and they were supplied 
with refreshments, the object being to prevent the cable being laid. 
According to his instruction he was going to take the cable out, and for 
that purpose he cut it. 

His Lorpsure: Did you want to remove the cable to prevent these 
people using the current between their two works ? 

M ITNESS: No. Iwasendcavouring to remove the cable according to 
orders. 

His LonpsurP : Do you suggest that th> cable could do any harm to the 
tramways. 

Witness: Not for the time being; but it might do so in the event of 
anything happening to the cable in the future. 

By Mr. Young: An injunction was obtained to prevent the tramway 
company from interfering with defendants’ cable. 

Witness added that when th- defendants’ cable was cut representatives 
of Messrs. Woodward, Grosvenor & Co. were not present. Between 
Sept. 2 and 16 the concrete foundation over the tunnel Hed gone in 80 as 
seriously to interfere with the tramway. The cars continucd to run 
until he took up the rails, 

Mr. HanorLp Norta, chief assistant engineer to the Tramway Com- 
pany. gave evidence that the soil was all sand, and, if disturbed, it would 
not stand pressure. Eight or nine days after the tunnel was cut he 
noticed the tramway " sets " had sunk about 2) in. or 3 in. 

Mr. RoBERT CLARKE, permanent-way engineer to the Kidderminster 
Tramways Co. also gave evidenec as to the nature of the soil under the 
tram line and the work done by defendants in relation to driving the 
tunnel, &c. 

Other evidence of a similar character was given. 

The hearing of the case had not concluded when we went to press. 


Re Crompton & Co. (Ltd.) 


The Court of Appeal (the Master of the Rolls, Lord Justice Buckley 
and Mr. Justice Channel) have allowed the appeal in this case from a 
decision of Mr. Justice Warrington (appointing a receiver on behalf of 
debenture holders) to stand over until next sittings. Counsel stated that 
the learned judge had suspended the operation of his order until April 6. 
The trust decd provided that the security should become enforceable if 
there was a winding-up otherwise than for purposes of re-construction. 
There had been a winding-up for the purposes of re-construction, but Mr. 
Justice Warrington had held that the security had become enforceable 
and an appeal had been entered from that decision. A scheme of re-con- 
struction had been formulated under sec, 120 of the Act, which scheme 
had been sanctioned by large majorities at the first mecting and the con- 
firmatory meeting had been fixed to be held next Tuesday week. In the 
circumstances he asked that the appeal should be ordered to stand over 
until after that meeting was held. 

The Master of the Rolls stated that the application would be granted 
as no interlocutory appeals from the Chancery Division would be heard 
before Easter, | | 


mm — 


Edwards v. Brixham Gas Co. 


On Friday application was made to Mr. Justice Astbury (for Mr. 
Justice Neville) for the extension of the suspension of the operation of an 
injunction granted on Dec. 17 to restrain an alleged nuisance of noise and 
vibration arising from the working of the defendant company’s electric 
licht plant. At the trial in December last plaintiff obtained an injunction, 
but his lordship suspended its operation for three months to cnable the 
company of altering their plant so as to abate the nuisance. That sus- 
pension had been continued by agreement from March 17, and Mr. Gore 
now applied for a further three months’ suspension. 

Plaintiff did not oppose, subject to certain conditions which were 
accepted by defendants, and his lordship stayed the operation of the 
injunction until June 17 accordingly. 


er un ERRARE: 


PARLIAMENTARY INTELLIGEN CE. 


Ellesmere Gas and Electricity Supply Bill.—A House of Lords 
Committee has passed this Bill.whichem powers Ellesmere & Whitby Urban 
Council to purchase the gas works of the Shropshire Union Railway 
Canal Co., and to supplv gas and electricity within the area of their district. 

Leyland Gas Bill.—A Select Committee of the House of Commons 
has struck the e'e-trica! clauses out of this Bill. 

Stone Gas & Electricity Co.—This Bill, which (inter alia) con- 
fers power to supply clec'ricity is, now proceeding as an unoppose 
mcasure. 


a 
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Brentford Gas & Electricity Bill —A Select Committee of the 
House of Lords has found the prcamb'e of this Bill proved, but the 

"proposed new site for the gas works at Chiswick was struck out, In 
regard to the electricity supply powers, the company has been permitted 
to negotiate for the purchase of existing electricity undertakings, but it 
is not to apply for supply powers in any area within which an existing 
undertaking had been authorised to supply electricity. 

Central London Railway Bill—This Bill, which is now proceed- 
ing as an unopposed measure, empowers the company to raise £372,000 
additional capital for enlarging & portion of the tunnels at High Holborn, 
and for the construction of subways at Shepherd's Bush, Oxford-circus 
and Bank stations, The Bill also provides for closing the existing 
British Museum station, for acquiring land at Westminster for general 
offices, and for the creation of £124,000 further debenture stock. 

Metropolitau & Great Northern Railway Companies’ Bill — 
Notice is given for intention to apply for additional provision for leave 
to amend this Bill (now before Parliament), by substituting for Railway 
5A, described in the Bill a railway 2 furlongs 9-3 chains in length, situate 
wholly in the City of London and commencing by a junction with a rail- 
way authorised by the Metropolitan Railway Act, 1913, at a point 
beneath the northern end of Princes-street, and terminating at a point 
beneath Queen Victoria-street about 60 yards west from the intersection 
of the centre line of Knightrider-street, with the centre line of Queen 
Victoria-street, &c. 

Smoke Abatement.—In the House of Commons on Friday last, the 
President of the Local Government Board (Mr. H. Samuel) announced 
that he proposed to appoint a departmental committee to inquire into 
the question of smoke abatement. He was not yet in a position to state 
the terms of reference and the names of the members, but he hoped to be 
able to do so very shortly. 

Skegness Gas and Electricity Bill.—A House of Lords Committee 
has passed the preamble of this Bill, which authorises the promoters to 
supply electricity, run motor omnibuscs, &c. 

Chesterfield Corporation Bill.—The Loca! Legislation Committee of 
the House of Commons has passed this Bill, which extends the arca of 
electricity supply, confers additional tramway powers, &c. 


e 


BUSINESS NOTICES. 


Mr. H. C. Crews of Manchester, has opened a branch office at 19, 
King Edward-street, Macclesfield (Telephone No. 219). 


The offices of Messrs. J. E. & S. Spencer are now at 16, Dowgate- 
hill, London, E.C., with warehouse at 33, Dowgate-hill, E.C. 


Messrs. Escaré & Denelle (Ltd.), 129, Wardour-street, London, W., 
have recently received a Royal Warrant of Appointment as manu- 
facturers of electrical fittings and bronzes to His Majesty the King. 


It is announced that although the shipbuilding branch of the 
Thames Ironworks, Shipbuilding & Engineering Co. is now definitely 
closed, the engineering works are likely to be re-opened at an early 
date. Mr. W. Defries and others are making arrangements for pro- 
viding capital and re-opening this branch of the business. 


Factory and Works Sites.—Manufacturers and others who are 
contemplating the removal of their works or the establishment of new 
factories or warehouses, should obtain from the Gt. Northern Railway 
Co. a copy of their new publication '' Industrial Progress," which 
contains much useful information in regard to opportunities offered 
by provincial towns to manufacturers requiring sites. 

British Trade with New Zealand.— Arrangements have been made 
for Mr. W. G. Wickham, H.M. Trade Commissioner in New Zealand, 
to attend at the offices of the London Chamber of Commerce, 97, 
Cannon-street, E.C., on Monday and Tuesday next, for the purpose 
of conferring with firms interested in trade with New Zealand. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Tom M. Woodcock, electrical engi- 
neer, 64, Holly-street, Sheffield, will be held on April 8 at the O. R.'s, 
Figtree-lane, Sheffield, and the public examination on April 23 at 
the County Court Hall, Bank-strect, Sheffield. 

The Electromotor Equipment Co. (Ltd.) is being wound up volun- 
tarily and Mr. O. Steiner, 21, Old Broad-street, London, E.C., has 
been appointed liquidator. A meeting of creditors will be held at 
21, Old Broad.street, E.C., on April 14. 


. Claims against the Lumen Fittings Co. (Ltd.) are to be sent to 
Mr. G. W. L. Thompson, 71, Temple-row, Birmingham, by April 25. 
i Claims against John Wm. Garsden, electrical engineer, 24, Preston 
New-road, Blackburn, are to be sent by April 10 to Mr. Joseph Smith, 
27, Ainworth-street, Blackburn. 
- Deed of Assignment.—A dividend is to be declared under a deed 
of assıgnment exceuted Aug. 30, 1913, by Montague Sims, electrical 
engineer, &c., late of 46, Leigh-road and Milton-road, Southend. 
Claims to Mr. Jas. Mortimer, 3, Pancras-lane, Queen-street, London, 
E.C., by April 21, 7 | 
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ELECTRICITY SUPPLY. 
DC TATE VAR T r 


EXTENSIONS. 


Bolton.—The L.G. Board have sanctioned loans for the new elec- 
tricity works at Back-o th'-Bank. l 

£7,277, of which £5,598 is for steel work in the coal bunker and viaduct, 
£1,322 for foundations and £307 for steel staircase and gangways; 
£4,367, of which £2.610 is for suction ash-handling plant, £782 for rotarv 
coal tippler and £974 for electric capstan and bollards; £3.314, of which 
£1.556 is for coal.conveying plant, £625 for coal-weighing plant, £163 for 
weighbridge, £162 for water meters and £808 for wooden fencing. 

Dartford.—The General Purposes Committee have decided to apply 
for sanction to the borrowing of £364 for installing a system of public 
fire alarms and firemen's call bells, &c., instead of obtaining the 
apparatus on the hire purchase system, as originally decided upon. 

The Electric Lighting and Tramways Committee state that Mr. J. F. C. 
Snell has been appointed to report upon the proposed extension of the 
works in order to give a supply to Crayford. A 

Dover.—The electrical engineer (Mr. L. W. Woodman) is nego- 
tiating with the British Westinghouse Co. as to terms upon which an 
alternator can be supplied by the company. 


Leeds.—On Wednesday the City Council considered proposals for 
increasing the plant at the Whitehall-road works at a cost of about 
£200,000. 

It is stated that the scheme, when carried out will more than double 
the capacity of the station. The existing plant, as well as tho plant at 
Crown Point, has recently been reported on by Mr. C. H. Wordingham, 
and the Electricity Committee now propose to erect a 12,000 kw. turbo- 
alternator and condensing plant, six boilers, switchgear, &c., at White- 
hall-road. Part of the present plant will be thrown out. At present 
there are three engine houses there, but two of these will go, also a switch 
room and one of the boiler houses. The scheme will also involve the 
purchase of adjoining land for extension of the generating station. 

Ald. R. A. SmirH moved the adoption of the report of the Tramways 
and Electricity Committec, which included a resolution that the Financo 
and Parliamentary Committee be requested to make application to the 
L.G. Board for sanction to aloan of £200,000 for the erection of additional 
generating plant at Whitchall-road station. It was estimated that the 
cost of buildings and the installation of the first portion of the plant 
(which would be urgently needed by the winter of 1915) would be £198,250 

Mr. Hren LvrTroN, chairman of the Electricity sub-Committee, 
explained the scheme in detail. In 18 months they would require 
20.000 kw., and they must take immediate steps to order the first portion 
of the new plant. They supplied 11.400 customers, upon whom 60,000 
workpeople were dependent. That showed the enormous importance 
of the department. 

After discussion the scheme was approved. 

Liverpool.—The City Council have received sanction to borrow 
£10,000 for electric sub-station equipment. 

Rawtenstall.—AÀn inquiry was held last week into the Council's 
application for sanction to borrow £10,000 for extensions of the plant 
at the electricity station, &c. 

The electrical engineer (Mr. Stewart) said the applications for power 
were continually increasing and the extensions were necessary. 

Redditch.— The Council have now received the report of their 
consulting engineers (Messrs. Handcock & Dykes) upon the elec- 
tricity undertaking. The Electric Supply Committee have ad- 
journed the consideration of the matter pending the receipt of 
further particulars relating to the proposed new plant. 

Tunbridge Wells.—The Lighting Committee have decided to pro- 
vide a new atmospheric exhaust, a feed water pump, oil filter, four 
new panels to the existing switchboard and mechanical stokers for 
three boilers at the electricity works. 

West Bromwich.—The Council are recommended to extend their 
mains (both under and over ground) to the Great Bridge district, at a 
cost of about £1,450. 


ON TNT 
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GENERAL. 


Blackrock (co. Dublin).—The Urban Council have appointed Mr. 
P. J. Tierney. consulting electrical engincer, to prepare a municipal 
electricity supply scheme. | 

Chorleywood.-— The Council have sealed the agreement with the 
Colne Valley Electric Supply Co., relating to the supply of current 
in the district. The Council retain the right to purchase the under- 
taking within 2I years. 

Hampstead (London).—Last week the Council adopted a bonus 
scheme for the staff at the electricity works and also for supervision 
of the undertaking generally. 

Under the supreme control of the chief engineer and manager, the work 
is to be subdivided under a station engincer, a mains engineer, consumers’ 
engineer and electricity accountant. The remuneration of the officers 
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and heads of sub-departments), 13 per cent.; class two (foremen and 


Hg hands), 19 per cent. ; and class three (the rank and file), 68 per 
ent. 


Hastings.— The Electricity Committee have been authorised to 


revise the scale of charges for the supply of current for cinemato- 
graph arcs. 

.. Hove.—On the Ist. inst. the Corporation assumed control of the 

undertaking of the Hove Electric Lighting Co. 

The service will be carried on by the company's staff, who have been 
taken over by the Corporation. It is understood that the present arrange- 
ment is only temporary, and is not expected to continue more than six 
months, pending the settlement of the permanent conduct of the business. 
It is understood that nothing will be settled until the various proposals 
that have been received have been analysed by electrical experts. 

North Skelton.—An inquiry was held last week into the Council's 
application to borrow money for an electricity supply scheme. 


Walsall.—1n our last issue we stated that Mr. A. S. Barnard, who 
recently resigned his position as borough elect rical engineer at Walsall, 
had commenced proceedings against Councillor G, W. Warner for the 
recovery of damages for alleged slander, In the advertisement 
columns of our current issue will be found an apology by Councillor 
Warner. 

Willesden.— l'he Electricity Committee have purchased the cable 
carriege. which they have had on approval for several months, from 
Mr. Frank Flake at £69. 12s. 8d. 


Wood Green.—The Council have consented to the North Metro- 
politan Electric Power Supply Co. supplying current to certain 
premises in Caxton-road, subject to 10 per cent. only of the current 
being used for lighting. 


LIGHTING NOTES. 


Barking.— The lighting of Gascoigne and Boundary-roads is to be 
re-arranged, and metallic filament lamps, suspended from the tram- 
way pole bracket arms, are to be employcd. 


Baí(tersea, —The Electricity Committee reconumend further ex- 
penditure of £500 upon the Council's hire scheme foroutside lighting. 

Mansfield Woodhouse.—' The Council are to light Morven-avenue 
with 50 c.p. electric lamps. 

School Lighting.—Colchester Education Committee have decided 
to adopt electric lighting at their Hamilton-road school. 

Workhouse Lighting.— North Brierley Guardians have approved 
of a scheme for the electric lighting of the workhouse premises, 

The laundry engines will he used. "The cost of the electrical plant and 
wiring is estimated at about £1,000, and it is calculated that there will 
be a saving of £60 to £70 annually, The present expenditure on gas is 


£450 per year. 


POWER AND HEATING NOTES. 


Mill Driving.— Rochdale Electricity Committee have made 
arrangements for supplying two new mills to be erected between 
Sudden and Castleton with a supply of electricity for lighting and for 
driving. | | 

Salford.—The Electricity Committee propose to enter into agree. 
inents with J. Mandleberg & Co. aud the Albion Waterproofing Works 
for the supply of energy for power and lighting. subject to the com- 
panies taking a minimum of 50,000. units per quarter and paying 
all-round charges of 0.9d. per unit for the first 37.500 units in cach 
quarter and 0,75d. for all units in excess, A coal clause is also to be 
inserted. 

Stockton.—The Council have agreed to give a supply of electricity 
to the Electricity Committee for their flour mill in Portrack. on a load 
factor basis of 25s. per kilowatt per quarter, and at a price per unit 
which would work out at an average of 0:54d.. subject to the societ y 
agreeing to take a minimum quantity of 300.000 units per annum and 
entering into an agreement for five years. 


TRACTION NOTES. 


Brighton Trolley Omnibus Scheme.— Brighton Corporation have 
decided to defer for three months their application to the Hoard of 
Trade for the appointment of an arbitrator to determine the most 
suitable system of equipment for trolley omnibuses for the boroughs 
of Brighton and Hove. Hove Council are experimenting with the 
Cedes-Stoll system, and the period mentioned will enable them to 


complete the experiment, — , 
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is to be by a fixed salary. augmented by a bonus dependent on the success 
of the undertaking calculated at ] per cent. per annum per officer on the 
profit in excess of the profit for 1912 of £2,753. The four officers were to 
meet from time to time with the chairman of Committee, the Town Clerk 
and the chief engineer and discuss the position and progress of the under. 
taking. Th system of bonus payments was also to be extended to the 
rest of the stafi at a rate of JO per cent. on the profits in exccss of £2,753, 
to-be divided among them as follows: To class one ( principal assistants 


Colne.—The Trawden & Colne Light Railway passed under the 
control of the Corporation on the 26th inst, =. 


Dover.—The Tramways Committee have decided to expend £1,500 
this year on urgent tramway renewals and repairs, 


Glasgow.—The Tramways sub-Committe of Finance recommend 
that an experiment be made with an all-night service of tramcars 
in the autumn, 


London County Council.—On Tuesday the Highways Committce 
reported on certain points relative to the working of the tramways in 
the Clapton district, and capital estimates of £3,450 and £500 were 
agreed to for the provision of a“ lay-by " in the Avenue, the lower- 
ing of the tracks under the High-street bridge and other works. 

Weges.—It was decided that the agreement arrived at by the Elec. 
trical Conciliation Board with regard to the increase of Ad. per hour in the 
Tate of pay of fitters, blacksmiths, fitters’ labourers, end hammermen be 
affirmed. E 

London Electric Railways.—'The new Charing Cross loop on the 


Charing Cross, Euston & Hampstead Railway will be opened for 
traffic to-day, Friday. 


TELEGRAPH AND TELEPHONE NOTES. 


Municipal Telephony.—The L.G. Board have sanetioned the bor- 
rowing of £192.423 by Hull Corporation for the purchase of the 
National Telephone Co.'s plant, &c., in the Hull area. The period 
allowed for the repayment of the loan is 21 years from 1911. 

It is stated that subscribers to the two systems will retain their num- 
bers and in making calls they will have to ask for “ Corporation " or 
" National" Arrangements ‘will also be made to establish a cheap 
scrvice for small tradesmen. ` 

On Wednesday the chairman of the Tele phone Committee (Ald. 
Brown) announced that in accordance with an arrangement made with 
the Treasury £100,000 would be paid on the date of transfer (May 6 next). 
and the balance not later than a year afterwards. 

The committee considered the question of continuing omnibus lines af 
reduced rates; and it was agreed, subject to confirmation by the Council, 
to ofier an omnibus line at £? per annum, with calls at 4s. per 100. 

Radio Telegraph Notes. —A charge has been made at Kieff (Russia) 
against Mr. Jhidkovsky, chief telegraph engineer in charge of an 
important station at Zhonerinka, himself described as a great 
inventor, of intercepting radio messages betwcen the General Staff 
of the Russian Army and the military authoritics at Kieff. and com- 
municating the text of these messages to a foreign power. lt is 
urged on behalf of Mr. J hidkovosky that he was experimenting only. 
and was exchanging messages with the Eiffel Tower with the sanction 
of his superior officers, 


The United States Bureau of N avigation is stated to have equipped 
à patrol boat for radio-telegraphic inspection purposes. 

The object of this patrol is that, as definite wave-lengths are allotted 
to ditierent radio stations, and confusion and interruption is apt to be 
caused by the non-observance of these wave-lengths by amateur operators 
the patrol boat ** Tarragon,” a motor boat fitted u p for service along the 
Atlantic coast, is provided with apparatus by which wave-lengths can 
be rapidly measured, and will be employed in locating stations that do 
not employ their prescribed wave ‘lengths, and the sending out of spurious 
distress signals will also be carefully watched. The boat's transmitting 
apparatus is of sufficient power to carry 150 miles at night over sea. Such 
occurrences have happened in the London district, and have been quickly 
detected, showing that the necessary inspection is carried out in this 
country. The“ Tarragon " will be in touch with the Bureau of Naviga- 
tion at any point on the Atlantic coast her duty may place her. 

Submarine Cable Concession. —Reuter's agency announces that a 
decree has been published at Rio de Janeiro authorising the transfer 
to the South American Cable Co, of a concession for a submarine 
telegraph cable between Pernambuco and the West Coast of Africa, 
via. Fernando Nororha, which Was originally granted to the India 
Rubber, Gutta Percha & Telegraph Works Co. 


Cc 
= EMPIRE NOTES. = 
AKAUN VONANDI O A N a A 


Canada.—The Ontario Hydro-Electrie Commission is preparing 
a large scheme of development involving the construction of radial 
power lines throughout the province. l M 

A numerous deputation from Western Ontario (representing munici- 
palities and business Interests) waited on the Ottawa Government last 
week in order to urge the development of an ocean waterway from 
Montreal to the Upper Lakes by the St. Lawrence River and the W os 
Canal, the appointment of a commission to develop, operate and contro 
the waterways, and the grant of a concession to the Ontario Hydro- 
clectrie Commission of all water not actually leased and still available in 
the Magara district or in the St. Lawrence, &c. 

New Zealand.— Palmerston North Council propose to establish an 
electric tramway undertaking at a cost of £50.000, A poll of the 
ratepayers on the subject is to be taken. TE 
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MISCELLANEOUS NOTES. 
Dinner.—The Witton Works of the General Electric Co. held their 
twelfth annual dinner at The Old Royal Hotel, Birmingham, on 
March 20th, Dr. Railing being in the chair, supported by Mr. Railing, 
and the attendance numbered over 250. 

The Works Manager (Mr. W. H. Heaton) proposed the toast of the 
General Electric Co.. Ltd., which was responded to by Mr. Railing and 
Dr. Railing. Dr. Railing emphasised. the necessity for co-operation 
amongst the workmen and stafi, which would not only be to the benefit of 
the firm, but to the workmen themselves. It was only by the home 
workmen producing the highest class of apparatus that they would be 
able to compete abroad with those large foreign electrical companies 
which made such strong bids for the world’s clectrical orders; the tirm 
which failed to turn out the highest class of plant would go under and its 
employees with it. The board had just voted £10,000 for the erection of 
the new club house at Witton, which would be equipped on the most 
up-to-date lines. Mr. Railing supplemented Dr. Railing's remarks on the 
interest taken by the directors in the workpeople by announcing that 
the board were completing arrangements for a pension scheme for G.E.C, 
employees. The healths of Dr. Railing and Mr. Railing were drunk to 
musical honours, and an entertainment followed, contributed mainly 
by the Witton stafi. 


Electrical Workers’ Demands.—The strike of wiremen emploved 
by the electrical contractors in the London area commenced on 
Wednesday. Mr. L. G. Tate, the secretary of the London Electrical 
Masters’ Association, states that the number on strike is between 
400 and 500 (including the men employed at Woolwich Arsenal and 
H.M. Office of Works). but the officials of the Trade Union claim that 
1.100 have left work. 


— 


TENDERS 


MEMINI! 


Ii 


Steam Turbine, Three-phase Alternator and Exciter. 
LEEps City Council invite tenders for a Steam Turbine. Three- 


phase Alternator and Exciter, of 12.000 kw. capacity or there- 


i bouts, running at 1,000 or 1,500 revs. per min., and Steam | 


l'urbine-driven Surface Condensing Plant. Copies of general 
‘onditions, specification and form of tender from the manager 
of the department, Mr. €. Nelson Hefford, 1, Whitehall-road, 
Leeds. "Tenders to the town clerk, Sir Robert E. Fox, Town 
Hall, Leeds, by 11 a.m. Monday, May 11. See advertisement. 


kxtension Switchboard. 


EDINBURGH Corporation invite tenders for Extension Switch- 
board at McDonald-road station. Specification (No. 28), forms 
of tender, general conditions and drawing can be obtained from 
Mr. Frank A. Newington. engineer, Dewar-place, Edinburgh. 
and specification, general conditions and drawing can be seen 
at, but not obtained from. the office of Sir Alexander B. W. 
Kennedy, 17, Victoria-street, London, S.W. Tenders to the 
Town Clerk by 10 a.m. April 20. See advertisement, 

Arc Lamp Carbons. 

The Corporation of DUBLIN is prepared to receive tenders for 
the supply of are lamp carbons to their electricity undertaking 
for the period to end March 31, 1915. Specifications, with terms 
and conditions, may be obtained from the City Engineer, 28, 
Castle-street. Dublin. Tenders to the town clerk, Mr. Henry 
Campbell. City Hall, Dublin, by April 17. See also an adrertive- 
ment. 

Cranes and Lifting Tackle. 

The AGENT-GENERAL FOR VICTORIA is prepared to receive 
tenders for Overhead Travelling Cranes for Sub-stations and 
Lifting Tackle for Power Station for the Melbourne Suburban 
Railways. Specification and form of tender from the consulting 

' engineers, Messrs. Merz & McLellan. 32, Victoria-street. West- 

minster, S.W., and tenders must be delivered at the offices of the 
Agent-General for Victoria. Melbourne- place, Strand, W.C.. by 
noon Monday, April 27. See an advertisement. 

Batteries, 

The COMMONWEALTH oF AUSTRALIA Postmaster-General's 
Department invite tenders (by 3 p.m.) May 12 for Standard 
Batteries for all States, as per schedule No. 1.010, Forms and 
specifications from the Commonwealth Offices. 72. Victoria- 
street, London, S.W. See also an advertisement. 

Switehboard, Distribution Board, &c. 

WARRINGTON Gas Department want tenders by April 16 for 
Switchboard, Distribution Board and Wiring, Particulars from 
the General M anager, 
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Government Publications.—The following have been issued since 
the publication of our last list :— 

Local Taxation : Final Report of the Departmental Committee, 1s. 3d. 
Highway Bill, 1d. Motor Traffic (Street Noises) Bill, 14d. Local Taxa- 
tion (Ireland) Returns, 1912-13, 1s. 4d. Deeds of Arrangement Rules, 
1914, 14d. National Insurance : Memoranda under Section 66 of the 
Act, 83d.; ditto, Subsidiary Employments (Ireland), Order, 1914. 
No. 317, 13d.: ditto, Representation of Insured Persons on Insurance 
Committees in England, 1s. 3d. Monthly Weather Report for February, 
Gid. Patents, Designs and Trade Marks, Report for 1913, 34d. Coal 
Tables for 1912, 7d. National Insurance, Provisional Special Order, 
22/10/13, No. 49. 1d. Portugal, Trade for 1912, ld. Bills: Preven- 
tion of Unemployment, 3d. Engineman’s Certificate, ld. ; Workmen's 
Com pensation, 1906, Amendment, Id. 

Parcels Post.—Reduced parcels post rates between this country 
and France come into force on May 1. 

Printing, Bookbinding, Boxmaking.—Everyone is interested in 
one or other, or all. of the above subjects, and everyone is invited 
to make a special note of the period from May 13 to May 30, when 
there will be a great exhibition (the fifth) of printing, paper, stationery 
bookbinding. boxmaking and allied trades at the Royal Agricultural 
Hall, Islington, London, N. Many items promised in the programme 
of this instructive and important display have an interest for someone, 
and we can heartily recommend our readers to devote one day at 
least to a thorough examination of what there is to be seen at this 
exhibition. We promise that they will see and learn much to their 
general interest. ] 

The 25 Club.—The next dinner of this club will be held at the Con- 
naught Rooms, Great Queen-street, London, W.C., on Wednesday, 
April 22nd. at 7:15 for 7:30 p.m. 

li 


— 


UTI 


INVITED. 


iil 


Suc 
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Rotary Converters, Transformers and Switchgear. 
The Corporation of BooTLE invite tenders for 
Two 500-600 kw. Rotary Converters, Transformers and Switch- 
gear. 
trical Engineer's Office, Pine-grove, Bootle) are to be delivered 
to the town clerk (Mr. J. Henry Farmer) by noon April 22. 


Electrical and General Stores. | i | 

GLASGOW Corporation require tenders by April 7 for 12 . 
months' supply of Stores for the tramways department, includ- 
ing v.L.r. Cables, Rubber and Asbestos Goods, Axles, Tyres, . 
Wheels, Ironmongery, Springs, Paints, Oils, Waste, &c. 
Specifications, &c., from the Tramways Manager. 

Tenders are required by April 6 for six months’ supply of 
Klectric Fittings, Ironmongery, Oils and Paints, &c., to the Mid- 
lothian and Peebles District Asylum. ROssLYNLEE. Forms of 
tender from the Clerk and Treasurer, 19, Heriot-row, Edinburgh. ° 

WIGan Electric Light Committee require tenders by April 18 
for supply of Electrical Accessories (including carbon and carbon 
brushes), brass and iron castings, cables. engine room stores, &c, 
Specifications, &c. from the Electrical and Tramways Engineer, 

NOTTINGHAM Electricity Committee want tenders by noon. 
April 16 for Engineers’ Stores, Cables and Mains Accessories. &e., 
for 12 months, Forms of tender from the Electricity Dept. 


Economisers, Cables, Switchboard, Generating Plant, &c. 

| WALLASEY Corporation require tenders by noon April 7 for 
supply of Economisers, e.h.t. Cables and Switchboard, Engines, 
Alternators and Condensers, Overhead Travelling Cranes, 
Rotary Converters, Transformers and Water-tube Boilers. 
Specifications from the Borough Electrical Engineer. 


Alternator, Rotary Converters, &c. 
DEVONPORT Corporation want tenders by mid-day April 8 for 
a 1,250 kw. Turbo-Alternator, with Condensing Plant, and Two 
500 kw. Rotary Converters and Switchgear. Specifications, &c., 
from the Borough Electrical Engineer. 


Boiler, Conveying Plant, &c. 

WaLrHAMsTOW Urban Council require tenders by 5 p.m, 
April 24 for Water-tube Boiler and Pipework, Overhead Bun- 
kers and Conveying Plant and c.i, Cirevlating Water Pipes. 
Specifications, &c., from the Engineer, Mr. G. R. Spurr. 

Wiring and Fittings. 

PeNsHaw Parish Council require tenders by April 13 for the 
supply and erection of Poles and Fittings for the electric lighting 
of the road from Victoria Bridge to Coxgreen. Specification, 
&c., from the Clerk, Hodgson House, New Penshaw, Fence 
Houses, eo, Durham, 
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Wiring and Fittings. 


Loxpow County Council require tenders by ll am. April 9 


.' ^ for an Electrical Installation at the Moxey-road centres, Wool- 
- wich (abont 65 wiring points for light and two for power). 

. . LoNpoN County Council also want tenders by 11 a.m. April 22 
^ for Electrical Installation at Wilson-street Elementary School, 
^. Islington, N. (about 218 wiring points) Specification, &c., 

from the Chief Engineer, Spring-gardens, S.W. | 

GLascow Corporation want tenders by April 9 for the 
Re-wiring of the Electric Lighting Installation at Haghill Refuse 
Despatch Works and Stables, Dennistoun. Specifications, &c., 

: from Mr. D. M’Coll, 20, Trongate, Glasgow. 
Boilers, Economiser, Pipes, &c. - | 
. - Torquay Electricity Committee require tenders by noon 
April 20 for two Water-tube Boilers, Fuel Economiser. Pipes 
and Valves, Feed Tank and Induced Draught Fan and Motor. 
Specifications, &c., from the Borough Electrical Engineer. 
Engine, Alternator, &c. 

TuNBRIDGE WELLS Corporation want tenders by 10 a.m. 
April. 22 for 300 kw. Steam Prime-mover, Alternator and 
Exciter and Condenser, with Air and Circulating Pumps. 
Specifications, &c., from the Borough Electrical Engineer, 

Tramway Stores. 
 WiaaN Tramways Committee require tenders by April 18 for 
the supply of Tramcar Accessories, Tyres and Axles, Castings, 
Ironmongery, Overhead Line Material, &c. Specification, &c., 
from the Electrical and Tramways Engineer, 
Telephones, &c. 

Hype Corporation require tenders by noon April 6 for a 
Telephone Installation at the Town Hall extension, in com- 
munication with the several departments of the Corporation, and 
Street Fi:e Alarm Boxes. Specification, &c., from Mr. J. H. 
Fletcher, Clarendon-place, Hyde, 

Generating Plant, Steam Pumps, &c. 
© BALLYMENA Guardians require tenders by noon April 11 for 
Electric Lighting at the Workhouse and the new Hospital, and 
the supply and erection of 20 m.p. High-Speed Direct-coupled 
Steam Engine and 20 kw. d.c. Dynamo, Steam Pumps and 
Valves. Specifications can be seen at the office of Mr. F, D. 
|». Brown, 93, Ann-street, Belfast. 
Cables, Transformer and Switehgear. 
Wiaan Electricity Committee want tenders by April 20 for 
. Supply, laying, &c., of h.t. Three-core Paper and Lead-covered 
Armoured Feeder Cable and Transformer and Switchgear. 
Specification, &c., from the Borough Electrical Engineer. 
Motor, &c. 
| The VircToRiAN RAILWAYS COMMISSIONERS require tenders by 
1] a.m. May 20 for the supply of a Three-phase Slip-ring Electric 
Motor and Accessories, Specifications, &c., from the Victorian 
Railway Offices, Spencer-street, Melbourne. 


Generating and Sub-station Plant. 
| The Town Clerk, Tavranca (New Zealand) will receive 
tenders until 7 p.m. May 11 for the supply and erection of 
Hydro-electric Sub-station Plant. Specifications, &c., from 
Messrs, H. W. Climie & Son, Engineers, Tauranga. 
Motor Generators. 

Tenders are invited by the Curistiaxa Elec'ric Works for 
the Supply and Erection of Two 1,000 kw. Motor-Generators 
ford,c.and a.c. Alternative tenders are also invited for one gene- 

: rator of 2,000 kw. Specifications from the Elektricitets-verkets 
Expeditionskontor, Raadhiisgade 19, Christiana, Tenders by 
noon April 2. In Norwegian Government contracts a prefer- 
ence of from 10 to 15 per cent., and sometimes more, is given 
to Norwegian manufacturers. 

Water-tube Boiler, Economiser, &c. 

The magistrates of the City of UrRECuT (Holland) invite 
tenders (by April 4) for supply of a Marine Water-tube Boiler, 
Economiser, &c. Specifications, &c., from the Town C'erk's office, 
the Gemeentelyk Electriciteits en Trambedryf Nic. Bectsstraat, 
3, and J. G. Van Terveen & Zaon, Oudegracht W.Z. 11. 
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IPswicH.—The following tenders have been accepted by the 
Council :— f . 

British Westinghouse Electric & Mfg. Co., alternator, rotary converter, 
&c., £2.213, and rotary converters for Duke-street sub-station, £1.566 ; 
Ferranti (Ltd.), static transformers for Eastern District sub-stations, 


TII 


| Jeumont (through H. W. Butler & Co.), 


£194; Voigt & Haeffner (England), high-pressure switchboard for power 
station, £63. 53., and high and low-pressure switchboards for sub-stations, 
£1,358 ; _Ateliers de Constructions Electriques du Nord et de l'Est, of 
h. and l.p. underground cables, 
£6.261; W. Lucy & Co., mains disconnecting boxes for Easte 
cables, £196; British Insulated & Helsby Cables, service boxes, £40. 


The Electricity Committee reported that alternative tenders had been. 
submitted by Voigt & Haefiner for feeder protection gear, and the engi. 


neer and manager would report on the’ alternative schemes, 


With regard to the contract with the Ateliers de Constructions Elec. 
triques du Nord et de l'Est. the committee regretted that it had been 
necessary to go abroad for this, but there was a difference of £569 (over 


8 per cent.) between the most favourable British tender and the tender of 
the French company, and the committee had obtained information as to 
the satisfactory character of their cable. MET 


Irronp.—The Urban Council have accepted the following tenders 
for 12 months' supply of meters, cables, arc lamp carbons, &c. :— 

Ferranti (Ltd.), Siemens Bros. Dynamo Works and Reason Mfg. Co., 
meters; C. Macintosh & Co., cables ; 
Electric Co., carbons; W. Lucy & Co. and Reason Mfg. Co., house service 
fuse boxes; Cryselco (Ltd.), Electrical Mfg. & Supplies Co. and Pope's 
Electric Lamp Co., incandescent lamps; W. Lucy & Co., joint boxes; 
Edison & Swan United Electric Light Co., main switches, 


STEPNEY (LoNDON).—The Council are recommended to accept 


the offer of A. Reyrolle & Co. (at £900) for extending the h.t. switch-. 


gear at the Limehouse station and Osborne-street sub-station ; also 
the offer of Strachan & Henshaw to provide a second telpher for use 
on the present track at Limehouse station for £585. 


Yonk.—The Corporation have placed an order with the Brush 
Electrical Engineering Co. for the supply of four trailer cars for their 
tramways department at £1,012. | 

The General Electric Co. have secured the tender for Osram metal 
filament lamps during the ensuing year for the Corporation. 


LLANDUDNO.—The Council have placed an order for re-plating 


the batteries at the electricity works with the Tudor Accumulator 
Co. for £1,215. 


SovTHAMPTON.— The Harbour Board have accepted the tender 


of Siemens Bros. Dynamo Works for the supply of Wotan, Tantalum : 


and carbon lamps, and also for glassware, for the ensuing 12 months. 


BIRMINGHAM.—The tramways department of the Corporation have 
accepted a tender for 25,000 Osram traction lamps for their cars. 


BrackPoor The Tramways Committee have ordered six open 
type bogie cars from the United Electric Car Co. of Preston. 


NEWCASTLE AND DISTRICT AMATEUR WIRELESS 
ASSOCIATION. 


The formal opening of the Ncweastle-on-Tyne and District Amateur 
Wireless Association took place on Saturday, March 21st, at the heads 
quarters, 29, Ridley-place, Newcastle-upon-Tyne, 

Mr. N. A. Corragb, chairman of the Association, after stating the 
objects, invited Prof. W. H. Thornton. D.Sc. (who was accompanied by 


Prof. H. Morris-Airey, M.Sc., both of Armstrong College), to address the 


meeting. 


Dr. THORNTON ex pressed his pleasure at seeing so large an attendance 


of those interested in wireless, and proceeded to give a brief outline of 
the history of wirel: ss telegraphy. i 

At 4 p.m. the first message wes transmitted ( Full attendance, gong 
strong ") to the North-Eastern School of Wireless Telegraphy, Eldon 
Square, Newcastle, who replied ; * Message received O.K. Wish you 
every success,” TM d 

Following the formal opening an exhibition of telegraphic (wireless an 
otherwise) apparatus was held which remained open until 10 p.m. AmaE 
the exhibits was a fine portable transmitting and receiving set loaned Y 
the Marconi Company. operated by Mr. White, their local pig ea 
some interesting and instiuctive apparatus by A. W. Gamage (Lt k 
London, and by 5. Gillitt & Co. (Ltd.). Newcastle. Apparatus made an 
lent by members of the association included experimental sets by 2n 
E. T. Payne, Post Office Engineering Staff, who also conducted electrie * 
experiments during the day. Messrs, Kuhr's, Bridge’s and d 
Walther's exhibits invoked edmiration, The visitors, numbering i . 
heard at frequent intervals Paris, Norddeich, Cleethorpes, Bergen, a xd) 
coats (the powerful Government station wee te iau nouo x 
and many of the ships communicating with the latter stations. : 

The association has a first membership of about 50. Mr. N. A. IN 
(departmental manager at Elswick Shipvard) is chairman, ua e 
Gibson ( Eastern Telegraph Co.) is secretary pro tem., and these qoe N 
with Mr. G. H. Mann (Principal) and Mr. N. Hall, of the Wireless Sc p 
form the technical committee to deal with difficulties and suggestion 
raised by corresponding members of the association. 


On application to Mr. Gibson at the association's headquarters, 


i cath T 
amateurs in the north-east of England can obtain application form? fo 
membership and all other information, 


rn district ` 
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COMPANIES’ MEETINGS AND REPORTS. - 


oe 


BEAULY ELECTRIC SUPPLY CO. (LTD.)—At the recent meeting the 
directors reported that at the end of the first year over 700 lamps were 
coanected in addition to two motors and a number of irons, The mains 
are erected throughout the village, and the railway station is now lighted 
electrically. A stand-by plant, consisting of a 30 H.P. petrol set, will be 
put in to meet contingencies, such as the failure of the gas plant. The 
year's profit was £86. 12s. 3d.; £50 was placed to reserve and a dividend 
of 5 per cent. was declared, £2 1s. being carried forward. l 


` BRITISH ALUMINIUM CO. (LTD.j—At the recent meeting the chairman 
(Mr. A. W. Tait) stated that the increase in net profits was entirely due 
to trading. The price of the metal had only returned to a reasonable 
level after the severe depression of the last four or five years. There had 
been no large increase in productive capacity, while all over the world 
there had been a considerable expansion in the demand for the metal. 
He saw no reason at present to anticipate that there would be any falling- 
off in the results of the present year. Additional plant had been installed 
at the aluminium works at Vigelands, Norway. In May last, the board 
decided, after careful examination of the plans, to instal additional hydro- 
electric plant and to increase the furnace capacity at the works, &c. The 
whole of the work had been completed, and they expected to obtain an 
increased production for the present year. It had become necessary to 
increase the capacity of their works for the production of alumina, They 
were obtaining a certain output from their half interest in the works of 


the Bauxite Refining Co. at Hebburn-on-Tyne, but that increase was not 


sufficient to provide for present, or immeduate future, requirements. 
After considerable negotiations arrangements had been completed for the 
acquisition of about 38 acres at Burntisland, Scotland. The site was 
well situated, and those works, when completed would provide not only 
for their present, but for future requirements for some time to come. 
Arrangements had been made to proceed with the extension of their 
works at Kinlochleven for the manufacture of carbon clectrodes. 
BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.}—The directors 
in their report for 1913 state that they are glad to report a continued 
improvement in the business with an increascd volume of work. The 
gross profit amounts to £223,103. 7s. 2d. Deducting depreciation on 
works, machinery, plant, &c. (£44,100), redemption of 6 per cent. prior 


‘lien debentures (£6,728), interest on 6 per cent. prior lien debentures 


(£13,272) and on 4 per cent. mortgage debenture stock (£49,654. 2s. 4d.) 
and expenses on surplus land and buildings (£2,855. 11s. 8d.), the net 
profit for the year is £106,493. 13s. 2d., of which £50,000 has been appro- 
priated to general reserve, The dividend on the 5 per cent. preference 
shares absorbed £50,000, leaving to be carried forward £6,493. 13s. 2d. 
The balance of £66,899. 8s. 5d. to credit of profit and loss account at 
Dec. 31, 1912, was absorbed in the reduction of capital. As in previous 
years, a substantial amount for maintenance of works and plant has been 
charged against revenue, in addition to which £50,800 has been applied 
to depreciation. The report refers with regret to the death of Mr. George 
Westinghouse, the founder and former chairman of the company. The 
Board has appointed Mr. Ph. A. Lange to be managing director of the 
company. : i 

BROMLEY (RENT) ELECTRIC LIGHT & POWER CO. (LTD.)—During 1913 
the lamp connections increased from 107,649 to 115,518, and the sale of 
current increased from £16,651. 2s. Ild. to £17.097. Os. 1d. The result 
of the year's trading, including £1,544. 0s. 10d. brought forward, shows 
a profit of £14,100. 2s. ld., and after payment of debenture interest and 
trustees’ fees, &c. (£3,044. 15s. 6d.), the balance is £11,055. 6s. "d. An 
interim dividend at rate of 4 per cent. per annum was paid for the half- 
year in October, and the directors recommend payment of a further 
dividend for the second half-year at the rate of 10 per cent. per annum, 
making a total dividend of 7 per cent. for the year, that £4,000 be placed 
to general reserve and that the balance of £1,805. 6s. 7d. be carried 
forward. $ 
_BROWETT, LINDLEY & CO. (LTD.)—The accounts for 1913. after pro- 
viding for interest charges and writing off £5.062 for de preciation, show 
a net profit of £3,661, thus reducing th? debit balance of £17,562 brought 
forward to £13,901. . ; 

. DUBLIN & LUCAN ELECTRIC RAILWAY CO.—The gross receipts for 
1913 were £7,407. 8s. 5d., being £96. 18s. 3d. less than those of 1912. The 
expenditure increased by £577. 14s. 8d., owing to increased cost of coal 
and materials, &c. After providing for debenture interest and the in- 
terim preference dividend to June 30 last (which has been paid), the 
available balance was £109. 1s. 7d., which the directors recommended to 
be carried forward, post poning the payment of the cumulative preference 
dividend for the present. 

GREAT NORTHERN TELEGRAPH CO. (LTD.)J—At the general meeting 
which will be held at Copenhagen on the 25th inst, the board will propose 
to pay a total dividend and bonus of 20 per cent. for the year 1913, 
including the 5 per cent, already paid, and to transfer the usual amounts 


; to the reserve and pension funds. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—At the meeting on 
Tuesday the directors' report stated that the gross reccipts were 


£11,785. 13s. 6d., compared with £10,068. 15s. 3d. for 1912. There was 
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a balance on the revenue account of £4,044. ls. 10d. (after crediting 
depreciation fund account with £1,250), comparcd with £3,704. 17s. 9d. 
After making provision for debenture interest, dividend on preference 
shares, &c., and placing £500 to reserve, the net balance was £1,165. 12s., 
out of which the directors recommended payment of a dividend at the 
rate of 5 per cent. (less tax) for the past year on the ordinary share capital, 
leaving £407. 183. 2d. to be carried forward. There are 1,090 consumers, 
against 969 in 1912. © 


ISLE OF WIGHT ELECTRIC LIGHT & POWER CO. (LTD.)—At the end of 
1913 the equivalent of 133,809 33-watt lamps was connected in the whole 
of the company's districts, against 125,455 and 115,987 in 1912 and 1911 
respectively. The result of the year's trading, including £2,799. 13s. 2d. 
brought forward, shows a profit of £17,202. 12s. ld. After paying interest 
on debentures and loans (£4,274. 6s. 9d.) and 5 per cent. dividend on 
preference shares (£2,500), there remains £10,428. 5s. 4d. The directors 
propose that a dividend at the rate of 2} per cent. per annum be paid on 
the ordinary shares, which will absorb £2,500, that £3,500 be placed to 
renewal fund account, and that £1,000 be placed to reserve, leaving 
£3,428. 5s. 4d. to be carried forward. 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—The directors! report 
for 1913 states that, after providing for interest and charging full depre- 
ciation, the profit amounts to £16,192. With £1,631 brought forward, 
£17,823is available. It is proposcd to pay a final dividend on the ordinary 
shares of 5 per cent. (making 8 per cent. for the vear), tax free, pay £700 
in directors’ fees, to place to reserve £5,000, and carry forward £1,811. 
The output for the year quite reached expectations, but the cost of 
materials and the rates of wages both tended to reduce the margin of 
profit. The Canadian business has been somewhat troublesome, and has 
resulted in a loss on the year’s working, but steps are being taken which, 
it is hoped, will result in an improvement in the current year. 

LONDON UNITED TRAMWAYS (LTD.)— At the recent meeting the chair- 
man (Mr. W. M. Acworth) said that there was an increase in the gross 
traffic receipts of £5,662. In view of the severe motor omnibus compe- 
tition he thought the result was satisfactory. Owing to increased cost 
of coal and material and exceptional expenditure on permanent way and 
overhaul of rolling stock, their expenses were up by about £12,000, so 
that the net protits fell short of those of 1912 by £5,635. The coal con- 
tract had been placed at improved prices, and the cost of material gene- 
rally showed an easier tendency. The special overhaul of rolling stock 
was nearly through, and the charge against their reserve fund for cast 
welding the rail joints was completed. The affairs of the company had 
touched bottom. He believed competition had done its worst, and, 
while they were never likely to see the prosperity that was reasonably to 
be expected when their undertaking was started, the fact that they 
carried over 60,000,000 passengers last year showed that there was still 
some room for them, and that their services met areal publie need, They 
were able to recommend a small dividend of 1 per cent. on the preference 
stock on account of the arrear for the year 1908. | 


LYMINGTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the meeting 
last week it was reported that the company continucd to make satisfac- 
tory progress. The revenue from the sale of current had increased from 
£2,636. 23. Sd. to £2,781. 5s., and the result of the year's trading (including 
£481. 17s. 10d. brought forward) was a net profit of £2,539. 17s. 9d., and 
after paying interest on debentures (£450) the balance was £2,089. 17s. 9d. 
'The directors recommended that £1,000 be placed to reserve and a divi- 
dend at the rate of 5 per cent. per annum be paid on the preference shares 
(£321. 5s.), leaving £768. 125. 9d. to be carried forward. 

METROPOLITAN ELECTRIC TRAMWAYS (LTD.)— The chairman (Mr. E. 
Garcke) stated at the recent meeting that the policy of the company was 
now directed by the board of the London & Surburban Traction Co. 
Marked economies had been produced in the administration, © She office 
and general expenses, which for 1912 amounted to £8,173, were reduced 
during the past year to £6,253. The underlying cause of the fall in their 
profits was undoubtedly the motor omnibus com petition, but a large part 
of the damage which had been done to the tramway revenues had been 
made good to the sharcholders who had converted their sharcs into the 
capital of the London & Surburban Co. They hoped for better results 
in the future, for the divergent interests were in course of being adjusted, 
and wasteful competition would be still further reduced. It was satis- 
factory to note that their revenues from dividends and interest in respect 
of their holdings in the North Metropolitan Electric Power Supply Co. 
showed a steady improvement, Their through running arrangements 
with the London County Council had been extended. The company 
were not procecding with their powers for the construction of tramways 
in the Watford and Bushey districts owing to the changed conditions. 

. MILFORD-ON-SEA ELECTRIC 8UPPLY CO. (LTD.)— At the annual meeting 
last week the chairman (Dr. V. D. Harris) stated that, after charging all 
working ex penses, writing £10 off preliminary ex penses, and placing £155 
aside for depreciation of plant, the net profit was £314. 4s. 9d. The 
directors recommended payment of a dividend of 5 per cent. on the 
ordinary shares. He attributed the slight decrease in the profits to the 
use of the metallic filament lamp, and customers being more economical. 

Mr. F. Curisty, who seconded the motion, thought there was every 
prospect of better results; other methods of using electricity were 
coming into vogue. Their engineer (Mr. Nicholson) was gojng to have 
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WEAVESHAM & DISTRICT ELECTRICITY CO. (LTD.)—The directors. 
announce a dividend of 5 per cent. on the ordinary shares, 20 per cent.- 
has been written off preliminary ex penses, and 3 per cent, as depreciation 
on capital amounts of works in Weavesham diatrict, leaving £45 to be : 
carried forward. The area of supply is being extended to Sandiway and. 
Buddington villages A system of overhead supply has been adopted. 
and it is reported that the revenue from sale of electric energy has 
increased 80 per cent. 


NEW COMPANIES, MORTGAGES & CHARGES. 


EEE 


NEW COMPANIES. 


ARGENTINE ELECTRICITY CO. (LTD.) (134,883)—Reg. March 27, 
eapital £45,000 in £1 shares, to generate, produce, distribute and deal 
with electricity for lighting. heating, telegraphy, telephony, or otherwise. 
Reg. office : Capel House, 62, New Broad-street, E.C. | 

H. P. POSTER & CO. (LTD. (134,891)—Reg. March 27, capital 
£7,000 in £1 shares, to carry on the business of specialists in the lighting 
of motor cars, Tailway carriages and vehicles, manufacturers of and 
dealers in dynamos, electric plant, machinery and fittings, &c. Private. 
company. First directors are A. H. Benson. A. W. S. Pocklington and. 
H. F. Foster. Reg. office : Ashley Works, South-street, Epsom. ! 

TUCUMAN TRAMWAYS, LIGHT & POWER CO. (LTD.) (134,880) —Reg. 
March 26, capital £611,000 in £1 shares, to generate, distribute, supply, 
and employ electricity, to acquire and carry out contracts, concessions: - 
or grants for construction and maintenance., &c., of railways, tramways, 
electric lighting and other works, to contract for the lighting of any 
public or private places by electricity, &c., and to adopt an agreement. 
with the Cordoba (Central Railway Co. 


MORTGAGES AND CHARGE. m 

AUTOELECTRIO TRANSMISSION (LTD.)—Debenture dated March 13, 
1914, to secure £250, charged on company's undertaking and property, - 
present and future, including uncalled capital. Holder: C. A. Knight. - 
CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)— Memorandum of 
satisfaction in full (a) on March 4, 1914, of charges bearing various dates 
from March 17, 1909, to July 24. 1912, securing in the aggregate £1,075, - 


and (^) on Feb. 18, 1914, of trust deed dated March 19, 1904, securing 
£5,000, has been filed. i 


— ——M—— 
CITY NOTES. 


m race : 

MEMORANDA (April 2).—Bank rate 3 per cent. (since Jan. 29, 1914). . 

Price of silver, 2617d. per oz. Consols 76{—76} for money; 76$—77- 

for account. Consols Pay Day, M ey 6. Stock and Shares Continuati n 

Days, April 6 and 27. ` Ticket Days, April 7 and 28. Pay Days, 
April 8 and 29. Mining Shares Carry Oves Days, April 3 and 24. 


his dinner cooked by electricity ; experiments were being made in electric 
cooking ranges, and that would open out an enormous field for electricity 
in the future. 


NORTH OP SCOTLAND ELECTRIC]LIGHTQ& POWER CO. (LTD.)— Incl uding 
£2,220 brought forward the gross profit for 1913 was £9,295. It is 
pro posed to pay a dividend of 3 per cent. (compared with 2 per cent. last 
year). to place to renewal reserve £2,000, and to general reserve £1.000, 
leaving £1,858 to carry forward. i 

SALISBURY ELECTRIC LIGHT & SUPPLY CO. (LTD.)—The profit on the 
working during 1913 (including £1,004 brought forward) amounted to 
£6,787. 17s. 6d., and after paying £1,189. 10s. 10d. interest on debentures, 
and an interim dividend at rate of 4 per cent. for the half-year (£700), 
there remained £4,898. 6s. 8d. "The directors recommended that a further 
dividend at rate of 8 per cent. for the half-year be paid, making with 
the interim dividend 6 per cent. for the ycar, and that £2.400 be carried 
t9 reserve, leaving £1,098. 6s. 8d. to be carricd forward. The chairman 
(Mr. W. M. Hammick), in moving the adoption of the report, suid the vear 
had been rather an avixious time for the directors with regard to coal. They 
hàd been anxious also because the contract with their largest consumer 
(the L. & S.W. Railway Co.) was approaching the end of the five years 
for which it was made ; but he was glad to be able to say that they had 
renewed the contract with the company for another five years at a 
reduced figure. During the year they hed sold 586,352 units, and their 


consumers now numbered 1,123. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. — The directors 
report for 1913 states that th» business has materially increased during 
the year; the units sold amounted to 25,812,031, com pared with 
19,680.656 in 1912, an increase of 6,122,375 units. Owing, however, to 
the higher working cost, due principally to the increase in the cost of coal, 
the surplus is not so large as had been anticipated, The surplus, after 
payment of all working exp^nxes and interest on prior lien debenture 
stock, and making due provision for depreciation of new plant, amounts 
to £2,915. lis. 4d., which. together with the surplus accumulated in 
previous years, makes £10,379. 11s. 104. towards discharging the in- 
debtedness to certain consumers of the Treforest Company amounting to 
£13,500. Application is being made to the Board of Trade for provisional 
lighting orders for the district of Abercarn, and for the Borough of Cow. 
bridge and parts of the rural districts of Cowbridge, Llantrisant, Llantwit 
Fardre and Penybont. 


STEWARTS & LLOYDS (LTD.)—Th> net profit for 1913, alter setting 
aside £100,000 for depreciation, amounts to £246,064 (ageinst £200,896 
in 1912), and with th^ balence brought forward the total is £336,495. 
The directora propos» to place £50,000 to reserve and £20.000 to an 
employees’ benefit fund, and recommended a dividend for the year of 
2s, per share on the deferred shares, together with a bonus of 6d. per 
share, leaving £95.370 to carry forward. 

At the mecting th chairman (Mr. J. G. Stewart) referred to the un- 
Satisfactory condition of the iron and steel trade in Scotland. The year 
1914 had begun unpropitiously and there was no prospect of betterment 
in their tube works. The demand had fallen, there was very keen com- 
petition, prices were less remunerative, working costs did not tend 
downwards in like ratio, and in the stcel works they had to face com. 
petition and price cutting as the result of the frecing of prices by the steel 
makers, 

: TOPSHAM ELECTRICITY Co. (LTD.)—At the recent meeting the chair- 
man (Mr. A. A. Amos) said the company had made good progress and 
the output of current had heen the largest on record, The net profit 
was £219. 4s, 2d. and a dividend of 5 per cent, wes declared, the balance 
(£147. 4s. 2d.) being carried to de preciation account. 


‘TYNEMOUTH & DISTRICT ELECTRIC TRACTION Co. (LTD.)—'The total 
revenue for 1913 amounted to £15.028, The traffic receipts (£13,972) 
increased by £1,277 over 1912. After providing for all expenses (in. 
cluding £1,600 for renewals) the surplus was £5.215, making, with £297 
brought forward, a total of £5,513. The directors propose to place £1,250 
to reserve, and after paying the dividend on the 5 per cent. cumulative 
preference shares it was proposed to pay a dividend on the ordinary 
shares at rate of 5 percent. forthe year, leaving to be carried forward £417 


VICKERS (LTD.'—At the meeting on. Friday the report and accounts 
(abstracted in our last issue) were adopted, and a dividend of 12} per 
cent. was declared. It was agreed, on the motion of the chairman, Mr. 
Albert Vickers, at a subsequent extraordinary meeting, to increase the 
capital of the company to £7.050.000 by the creation of 1.110.000 new 
shares of £1 each. [n the course of his explanation of the proposals, the 
chairman said that exce ptionally large orders had been reaching the com- 
pany from many quarters, which atiected the whole of the main factorics 
of the company. Should the Opportunity arise to build up à prosperous 
future for the company they must be ready and able to seize it and turn 
it to the best advantage ; otherwise, while the world moved on, they 
would be found not merely standing still, but going back, and their busi. 
ness would very soon cease to be what it now was, He could scarcely 
imagine a set of circumstances better illustrative of the ) 
being ready and able to seize Opportunities an 
pany's best interests than these which had aris 
year. Means had heen largely found for providin 
called the conservative policy which for many 


suing—the retention of a fair proportion of the profits in the business 
itself. They had for years been replacing debenture by share capital— 
an operation which, when the debenture capital redeemable by sinking 
funds or otherwise was paid off (and that might be sooner than some of 


them quite realised), would prove to be altogether to the advantage of the 
shareholders, 


, 
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CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—A dividend of 6 per 
cent. per annum has been declared on the prefereece shares (less tax) 
for the half-year ended March 31. : j 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—' The directors re- 
cently offered to the sharcholders 10,000 new 6 per cent. cumulative 
preference £10 shares at a premium of £l each, and also 6,000 new, 
£10 ordinary shares at a premium of 303. each, The list e'osed on the 
3st ult., and was largely over-subseribed u 

ELECTRO-BLEACH & BY-PRODUCTS (LTD.)—This company is Inviting 
applications for £60,000 6 per cent. first mortgage debentures at 97}. per: 
cent. and 100,000 7 per cent, participating preference shares of £1 each at 
par. E 

LIMA LIGHT, POWER & TRAMWAYS CO.—A dividend of 1 per cent. has: 
been declared for the final quarter of the past vear. Messrs. ( race Bros.. 
& Co., 144, Leadenhall.strect, E.C., will be prepared to pay the dividend 
(less tax) on all cou pons presented to them. 


NEWCASTLE-UPON.TYNE ELECTRIC SUPPLY Co. (LTD).— At an extra- 
ordinary meeting on Tuesday the resolution passed at the recent’ annual 
mecting, authorising the subdivision of the shares, was confirmed, and a 
resolution sanctioning the creation of £330,000 additional capital (in equal 
amounts of preference and ordinary shares of £1 cach) was passed. 

. ORIENTAL TELEPHONE & ELECTRIC CO, (LTD.)—The directors recom- 
mend (subject to final audit) payment of the following dividends : At. 
rate of 6 per cent. per annum on the preference shares for the half-yeat 
ended Dec. 31 last (less tax). and a final dividend of 6 per cent. on the 
ordinary shares issued (tax free), making 10 per cent. for the year. 

SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—The directors 
have declared a dividend of 12) per cent, (tax free) on the ordinary shares, 
4 per cent. per annum (less tax) on the first preference shares, and 5 E 
cent. per annum (less tax) on the second preference sharcs, for the pas 
year, carrying forward about £323,000. 

BOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—Th* 
recent issue of 25,000 6 per cent, cumulative second preference shares wa” 
largely over-subscribed, 

SUBMARINE CABLES TRUST— Notice is given that the coupon due on 
the 15th inst., will be paid by Messrs, Glyn, Mills & Co., 67, Lombard- 
street, EC, — | 
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THE 


ROUND TABLE. 


Event of the Week.—T.M. the King and Queen have given 
H.R.H. Prince Arthur of Connaught an electrice brougham. 


Here’s a health unto His Majesty ! 
* * x * 


R.I.P. The Delico Restaurant, Oxford-street, London, W. 
No flowers (or fruit) by request. (Epitaph suggestions to be 
sent to York-place, Baker-street, W.) | 

* * * * 

What are the wires on the South Metropolitan Gas Co.'s 

stand at the Ideal Home Exhibition for ? 
* * * * 

Prizes are offered (not by us) for (a) the best translation and 

(b) the best pronunciation of “ La Maison Electrique." 
* * * * 

Mr. Durtnall is now provided with a flexible coupling, a fact 
which will be of the utmost interest to his many friends in the 
electrical and allied industries. 

* * * * 
. To avoid misapprehension, we mention that “ Mazdanan ” 
IS a new religion for making people perfectly happy. People 
are requested not to apply to Mr. F. W. Willcox for particulars. 


It makes him perfectly unhappy. 
* * * 


Burglars arrested by the police at Wimbledon this week 
declared that thev were electrical engineers and that the 
officers would pay dearly for stopping them. The exponents 
of larceny and burglary know how to weigh up the real merits 
of the electrical industry. 

* * * * 

We shou'd like to know why all the stands at the Ideal 
Home Exhibition (except those of a distinctly gassy nature) 
are lighted electrically. Surely the public must know by this 
time that this system is expensive, dangerous and unreliable. 


Perhaps the J.O.G. will explain. 
* * * * 


With the early demise of the Delico Restaurant (it was too 
delico to last long) there is nothing for it but the B. & K. 
restaurant, Earl's Court, for the next meeting of the Point 
Fives. Our readers will be relieved to hear that the me»ting 
will be held in camera. | 

* * * * 
, Our Scotch friend on the J.O.G. is hard up for copy some- 
times to fill his memoranda section. After gnashing his teeth 
through a whole column and a quarter, he turns upon the 
electrical trade papers somewhat as follows :—- 

“ Electrical Industries " has on its staff a prophet. THE ELEC- 
TRICIAN used to have one; but the consummation of his early pre- 
dictions being so long deferred and apparently farther off than ever that 
he has given up the róle of prophet. Our dear old friend the * Electri- 
cal Review," which has become so erratic. used also to prophesy 
indulge in ** last ditch” tales, and open its columns to hare-brained 
contributors, who thought that gas supply ought to be prohibited. 
The memorandist has forgotten to include in the last ditch 
tales “ lest we forget ” storyettes. 


REY, PLUGS, WITH EARTHING 


ATTACHMENT, ron use in 


BATHROOMS AND KITCHENS 
IN PRIVATE HOUSES. 


& CO., HEBBURN- 
LTD.  ON-TYNE. 


SUPPLEMENT to "The Electrician.” October 10, 1913. 


Anent the National Gas Exhibition. Do not be afraid to 
say the word "electric" when you are in the exhibition. 
Nothing will explode, not even the atmosphere, for that is kept 
moving on by electric fans, and, what is more, there is a dynamo 
to meet you immediately you enter the building. 

* * * * 

The new Osram and Robertson Club (why don't they call it 
the Osbertsclub and have done with it ?) was opened on Friday 
evening last by Mr. H. Hirst. In seconding a vote of thanks 
to the latter for declaring the club open Mr. Driver, the assis- 
tant manager, expressed his approval in the minimum 'of 


filament turns. 
* * * * 


The dinner to Mr. Wyld, the Hampstead B.C. electrical 
engineer, and Mrs. Wyld, held in London on Friday evening 
last, was a great success. Mr. H. E. Blain, erstwhile T.M. of 
West Ham, was in happy vein in the chair, and the proceedings 
were generally marked by good fellowship and conviviality. 
“Still the Best" Barralet made the speech of the evening. 
Mr. Wyld is now assured that he has London as well as the 
adjoining Borough of Hampstead with him. 

` xk * E * 

We publish the following chestnut for the benefit of the 
newly-formed Electric Vehicle Committee of the LM.E.À. 
Hon. Nec. Ayton please note :— 

CovnLpN' T Stop THEIR CaR.—A rather amusing but somewhat 
vexatious incident is reported as having happened at Huntington, 
Ind. A mother and her daughter found that they were unable to 
stop their electric car when they wanted to get out. Finally the 
vehicle was headed up a steep hill, the brakes applied and the speed 
reduced sufliciently so that the mother could Jump out. The elder 
lady telephoned her husband, and shortly afterwards he jumped 
aboard the car when it was going up the same hill. Masculine 
ingenuity was also unable to check the mad career of the car, how- 
ever, and it was driven up one street and down another for nearly 
four hours until the battery was exhausted. To culminate its mis- 
chief, the car * died " on the outskirts of the town, and the owner 
had to walk a considerable distance to his home. 

* * * * 


OUR HOT PLATES. 
No. 92 to— 


The North East Coast Institution of Engineers and Ship- 
builders for the following erratum slip: Page 19, under 


1912, for “ Cash at bank £15. 17s. 2d." read “ Cash at bank 
£115. 17s. 2d.” 
No. 93 (lukewarm with raising and lowering gear) — to— 

The Electricity Publicity Committee and M. Knapp for 
"La Maison Electrique" at the Ideal Home Exhibition, 


Olympia, London. 

The National Gas Exhibition for its advertisement in the 
“ Financial News," in which it is stated that `“ full particulars 
can be obtained from Dept. (...), 47, Victoria-street, S.W.” 


THE “POINT FIVES.” 


— MÀ 


“Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen: 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvanoe (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle-|  tlepool). 

bone). Mr. J. W. Beauchamp (West 

Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). 


Central House, Kingsway, London; W.C. . 


SWITCHGEAR, TRANSFORMERS: METERS] 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder N,” 


- —- 


SUPPLEMENT to '' The Electrician,” October 10, 1913. 9 


SWITCHGEAR 
FOR ALL 
PURPOSES 


/llustration shows one of our Standard 
Sheet-iron Mining Pillars, supplied to 
a Colliery in India. 


Supply :—3-ph ise. 4,100 volts, 
SU frequency. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 860. Telegrams : “ SIEMBRALOS, LONDON. "' 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: City 5350, Telegrams: "" Si&«oTOR, Lonpon,” 


BRANOHES : 
BIRMINGHAM — GLASGOW SHEFFIELD CALCUTTA = SINGAFORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOASTLE CAPE TOWN WACRAS RANGOON TORONTO 


A NEW INSULATED TERMINAL. 


We have had an opportunity of inspecting a ne 
which is suitable for connecting the flexible cords of any piece of 
electrical apparatus. It will be scen from the illustration that the 
connecting wire can be coupled up without the aid of tools, A 
specially shaped brass shank is provided with two holes one above 
theother, and through the lower one the flexible stripped of 


w type of terminal 


viously been threaded over the wire is screwed down so as to bind 
the end of the insulation against the top of the shank, near the groove 
in which the end of the bare wire has been laid. The illustratoin 
shows clearly how this is brought about. A feature of the protecting 
cap is that in binding on the insulation it provides an effective cord 
grip and takes any strain which may be applied through the flexible. 
The terminal can be applied to wall plugs, lampholders and similar 
electrical accessories. In the form shown in the illustration tho 
terminal provides a substantial connecting piece at the end of 
flexible cords for use in binding screws such as are employed on 
accumulators, ignition apparatus, wireless telegraph sets, telephones, 
&c. The device has been patented and is protected in foreign coun- 
tries, and is being put on the market by the Gibson Terminal Co., 
149, Strand, London, W.C. 


AFTER FIRE, WITTON-KRAMER MAGNETS. 


In our issue of September 26th we referred to the use of a Witton- 
Kramer electromagnet in connection with the salvage operations after 
fire at an engineering works in Birmingham. The adjoining illustration 
shows how the magnet. was raised by lifting tackle attached to shear 
legs and placed in such a position that the débris from the fire could 
be thrown against the face of the magnet, and the non-magnetic 
particles of metal were collected at the foot of a sloping board placed 


eu / 


d a 
D 
QUEM 


" TAN 
"m `` . 
f r, 


pode 


WITTON-KRAMER MAGNET USED IN SALVAGE OPERATIONS. 


parallel to the face of the magnet. This is an extremely novel 
method of iron and steel recovery from the ruins of a fire, and doubt- 
less has a variety of applications in salvage operations. We may 
recall the interesting fact that over two tons of metal, screws, &c., 
were recovered by the use of this magnet. The particular magnet 
employed has a maximum capacity of 5 kw., and is the product of the 
Witton Kramer Electric Tool & Hoist Co., for whom the General 
Electric Co. are the sole selling agents. 


THE Gipson PATENT TERMINAL. 


insulation is first threaded. [t is then turned bac 
is brought up over a slot in the head of 

the shank. In this position the wire ]i 

and the groove, and it may be pull 

axis of the shank without lcaving the 


terminal. In order to secure 
it firmly in position an insulating c 


ap or sleeve which has pre- 


IHE ELECTRICAL CO. Ltt 
P22. Charing Cross. Road. London. 
CABLES 
LAMPS 
ACCESSORIES 


MACHINES 
MOTORS Ò 
APPARATUS «qt» 
METERS 


NT 


^om 
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DESIGNED AND 
CONSTRUCTED TO 
WITHSTAND THE 
HEAVIEST AND 
MOST EXACTING 
CONDITIONS OF 


, SERVICE. , 


CURRENT OIL SWITCHES. 


LIBERAL DESIGN. 


Ample Contact Surfaces. 


Great Mechanical Strength. 


Perfection of Detail. 


WE SPECIALISE IN ALL TYPES OF SWITCHGEAR. 


JOHNSON & PHILLIPS, LTD. 


FLAME ARCS FOR STREET LIGHTING. 


There is still plenty of good business to be done with are lamps of 
the enclosed and flame patterns. ‘There is a tendency to decry these 
light units, particularly since the introduction of high candle- power 
metal lamps. The fact that the average enclosed arc lamp consumes 
energy at the rate of 0-5 watt per candle is frequently overlooked ; 
also the efficiency of the flame are lamp is even higeer than this, 1n 
street lighting particularly one not infrequently comes upon main 
streets which are poorl ; lighted with metal lamp clusters and from 
an appearance point of view are an indifferent. advertisement. for 
electric lighting. 

In the light of these facts the new ‘atalogue, P.29. published by 
Crompton & Co.. and dealing with the Crompton- Blondel open type 
flame are lamps, will be of interest. The company has done a large 
amount of business with this tvpe of illuminant and can point to 
many interesting installations of public. commercial and industrial 
lighting. The main points of the Crompton- Blondel are lamp are 
well known and need no further emphasis from us. The lamp is 
offered in a variety of styles and it may be burned on alternating and 
continuous circuits. The approximate burning hours per trim vary 
from nine in the small size of lamp to 51 in the large duplex lamp 
burning two pairs of 12 in. carbons. These figures are for the con- 
tinuous-current lam p. The alternating lamps are rated to burn from 
12 to 48 hours per trim, according to the size of the lamp. A con- 
siderable variety of are lamp accessories, such as choking coils. 
raising and lowering gear, auto-transformers. automatic cut-outs 
and substitutional resistances, is dealt with in the list. Repro- 
ductions from untouched photographs of day and night installations 
of these lamps are included. A copy may be obtained either from 
the company’s offices, Salisbury House, London Wall. or Are Works. 
Chelmsford. 

It should be pointed out that, owing to the special form of the arc 
in the Crompton- Blondel flame lamp, the distribution of light below 
the horizontal is of a very high value. The distribution of light can 
be modified as required by the selection of suitable globes and 
lanterns, but the best arrangement to suit any particular need 
can be arrived at by consultation with the lamp department of the 
company. | 


Victcria Works, 
Chariton, LONDON, S.E. 


Telegrams ; Telephone : 
Juno, Charlton-Kent. Wooiwich 438 (6 lines). 


AVENUE LIGHTED wiTH FLAME Anc LAMPS. 
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WEIDMANN, RAPPERSVIL, SWITZERLAND. 


Maker of PRESSPAHN and INSULATING MA TERIAL. 


PRESSBOARD (Presspahn) in Sheets, Rolls and Tapes, Presspahn Tubes and 
Stampiris, Black Presspahn. 


AMIANITE (Vulcanized Asbestos), Coil Frames, Spools for Dynamos, Motors 
and Transformers; Insulating Blocks, Tubes, Plates, &c, 


ASBESTOS CEMENT in plates, arc shields for controllers, &c. 


CORNITE high-tension material), Handles for Switchgear and Heating apparatus, 
controller insulation; moulded parts of all kinds. 


MICA and Substitutes. Flexible Insulating Tubes, 
Red Insulating Paper. Japanese Paper in rolls and tapes. Insulating Pearls. 
Artificial Leather Discs for friction drive. Oil-varnished Linen, Diagonal Tapes. 

Oil-varnished Silk and Paper. Transformer Spools. 

Insulators for Electrio Furnaces, Tramways, &o., &c. 


ao te aram = a ee ——— SS í 
FUSEBOARDS. releases the plunger, which is pushed outwards by the spring and 
SONNO places an effective barrier against the passage of an arc along the fuse 


. ee l ? x : : . channel. At the same time the outer surface of the plunger projects 
From a new list. just published by the Sun Electrical Co. we have 9 SK ce 
taken the adjoining illustrations, which show a novel design of porce- beyond the face of the fuse handle and gives a clear indication of the 
lain handle fuse intended for distri bution boards for circuits of medium 
and large capacity. The feature of the fuse is an extremely simple 
method of connecting the fuse wire. This is threaded through the 
usual hole in the handle and the connection to the end terminals is 
made by pressing in two spring slides which turn the wire over at 
right angles to the tube and pressit tightly against the terminal block. 
The operation of re-fusing the holder occupies only a moment. It is 
Btated in the list that the slide slightly flattens out the fuse wire but 


"RamTRET" Fuse wire AND without ÍNDICATING. DEVICE. 


condition of the circuit. These fuses are made by the Kartret En- " 
gineering Co., Queen Anne's Chambers, London. S.W. m 


REDGLO FIRE UNITS. 


An interesting test of the fire unit used in the Redglo Fire (de- 
scribed in last week's issue) was made recently by the makers. After 
having made the unit watertight the current was switched on with the 
unit entirely under cold running water. ]t is stated that it imme- 
diately attained a red heat. and continued to glow bright red for a 
period of three hours. At the end of this time the current was 
switched off. and the unit was found to be unaffected. 

l'atents for this fire unit have been applied for and granted in all 
boo "P "T the more important countries of the world. The heating element is 
,— RARTRET ". FUsEBoARD IN CI Case. entirely covered in by a quartz dome, with an area of 23 sq. in., and 


: ; from the globular face of which the red rays of heat are emitted. 
does not in any way weaken it at the point of connection, "The = Quartz, unlike other transparent substances. has qualities which 


handle can he supplied with or without indicating device showing — make it especially suitable for heating purposes. It is unaffected by 
that the fuse has blown, and the base, in which a spring clip, contacts heat or sudden changes in temperature; in fact, water may be 
and terminals are fixed, can be of the Home Office sunk pattern. The thrown over it when it is hot without fear of damage. The quartz 
indicating device is simple and effective, lt consists of a spring- used in Redglo fire units is specially manufactured in the electric 


controlled plunger of black fireproof material, with a hole in the furnace andit considerably enhances the appearance of heaters when 
centre through which the fuse wire is passed after the plunger has — not in use. 


been pushed against the pressure spring so that the hole in it and the Beneath the quartz dome is disposed the actual heating element. 
fuse handle come into line... When the fuse blows the breaking wire the alloy for which is also specially manufactured. and is warranted 


=m 
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(MUR & CO., Ltd Aarau, Switzerland 


Capital £40,¢00 - 
Carbon Filaments in all Shapes and Sizes 


Flexible Metal Filament ** Uranit” Drawn Light Wire “ Uranit” 


Carbon, ** Uranit?’ Alloy, 
Suppor ts Molybderium, Molybderium Alloy | 


Tungsten-Molybdenum Wire in all Sizes 
Largest Special Factory for Lamp Filaments. Pu 
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Reduced prices for 


POPE 


‘Elasta’ 
WIRE 
Lamps 


Now in Force. 


‘Elasta’ Lamps infringe NO Patents. 


Pope's * Elasta’ Lamps are of proved merit ; give 
brightest and best light, and last longest, They 
have given universal satisfaction always, and 
are the lamps you should stock, sell and use. 


Write for terms. 


Fope's Electric Lamp Co., Ltd. 


Hythe Road, Willesden, London, N.W. 


| 


to withstand for long periods the high temperature at which it is regu- 
larly worked. In order to increase the life a supporting medinm has 
been selected which will. as far as is possible, be neutral in its effect 


ee o ee ae o er - " 


'AEDGLO" Fire Unit IN Art SCREEN, FINISHED IN SATIN 


)RASS, OXIDISED COPPER AND SILVER. 


» 


A 


Upon the alloy. Substantial leading-in pillars formed of the same 
material are carried right out and screwed into the terminals. 
These latter are far removed from the heating element and elimi- 


nate entirely the common trouble of the flexible wires getting over- 
heated and breaking off short. The terminals are ample in design 
for 100 volts, and yet are suitably insulated and protected for use on 
300 volts. The fires are wound for any pressure between 100 volts 
and 250 volts inclusive, and all units are designed to work at the 
pressures stamped on them. Alternating or direct current may be 
used with any unit. 


MERCURY VAPOUR LIGHTING. 

The varied applications of the mercury vapour lanp, particularly 
that manufactured under the Cooper Hewitt patents by the Westing- 
house Cooper Hewitt Co., is demonstrated in a series of new lists 
which that organisation has recently issued. — The blue-printing 
outfit of the stationary tvpe should commend itself to manufacturers 
who have to deal with large quantities of. blue prints in their draw- 
ing office every day. The particular equipment. offered hy the 
company is of the horizontal stationary type, and is designed for 
placing upon any table or bench. It comprises a transparent glass 
cylinder in the centre of which one or two mercury tubes of high 
candle-power are placed. The tracing and sensitised paper are laid 
on the surface of this cylinder and secured by a cloth backing, which 
holds them tightly in position while the printing process is going on. 
The lamps are fitted with an automatic tilting mechanism so that 
they light up immediately the switch is closed. It is stated in the 
list that with a tube taking 7 amperes a print on rapid ferro- prussiate 
paper can be obtained in 25 minutes. The equipment is designed to 
take prints up to double elephant size. 40 in. by 26 in. It may be 
used 24 hours a day without interruption. 

The application of the ultra-violet rays of the mercury vapour 
light for the purpose of sterilising water is a matter of considerable 
interest. The outfit is singularly compact having regard to the 
amount of work which it will do. 1t is designed for direct connection 
to the water tap. and is guaranteed to thoroughly sterilise the water 
passing through it. Various parts of the apparatus are mounted on 
a marble panel. and they comprise the resistance. a water vessel and 
an automatic valve which shuts off the water if the electricity supply 
fails. The outfit has a maximum continuous capacity of 22 gallons 
per hour. It should be of great use in factories where workpeople 
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“FOOL” and 
MISTAKE-PROOF ! 


SPECIFY 


are supplied with drinking water. The lamp requires 2 amperes, and 
is made for both a.c, and d.c. circuits The cost of running is said 
to be Id. per hour. 

A further pamphlet points out the advantages of the mercury 
vapour lamp for industrial illumination, and illustrates the interior 


ULTRA VIOLET Ray WATER STERILIZER. 


of a hosiery works lighted. by Cooper Hewitt lamps 
remind our readers that the efficiency of the ] ) 
candle. Fuller particulars c | 
offices, 80. York-road, king 


We may 
amp is 0:3 watt per 
an he obtained from the company’s 
s Cross, London, N, 


The ALUMINIUM CASTINGS 00., 


GREENOCK. Ltd. 


"SOLAR" PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 


OUTFIT WITH COOPER Hrewirr LAMPS. 


SWITCHGEAR 


IGRANIC ELECTRIC CO., Ltd., 
LONDON. seDFoRD. 


VICKERS AT GHENT. 


—————— 


An interesting record of the exhibit of Vickers products at the 
Ghent, Exhibition has been published by the company, and is, we 
understand, available from Vickers House, Broadway, 
Westminster, London, S. W. An extremely comprehensive 
exhibit has been made, and from an electrical point of view 
interest attaches to the horizontal planer fitted with 
Vickers’ reversible drive, and the Vickers’ system of train 
lighting. The latter provides the electrical energy for the 
lighting of the stand and the operation of the various tools 
which are electrically driven, representing a total of 75 H.P. 
The planer referred to is operated by a 25 B.H.P. variable 
speed compound-wound reversing motor with interpoles 
operating at speeds from 250 to 1,000 revs. per min. With 
this range of speed the planer table can be run at cutting 
speeds varying from 30 ft. to 120 ft. per minute. A 30 to 
35 ton billet was placed on the table and operated upon 
by Vickers’ high-speed vanadium tool at a speed of 50 ft. 
per minute. With a feed of Jy in. and a cut of } in. chips 
at the rate of 41 cwt. an hour were removed. Vickers’ 
system of electric drive for machine tools, in conjunction 


exhibited. The tools consisted of an 8 n.P. drill, a 10 H.P. 
lathe and an 8 n.r. lathe. The motors and controllers for 
these tools are the manufacture of the Electrical & Ordnance 
Accessories Co, An 81 in. stroke puncher type slotting 
machine is also amongst the electrically-driven tools. The 
Vickers’ system of train lighting, which has been described 
in our columns, was set up complete with dynamo, 
dynamo regulator, lamp regulator and single battery. The 
brochure in question. gives a full deseri ption of these features of the 
exhibit, and it constitutes an interesting record of electrical develop- 
ment in this branch of industry, 


GLOB-O-LITE SIGNS. 


The modern electric sign is heing developed to such an extent that 
it can be adapted to represent. well-known advertising characters 
and designs, both by day and night. Many firms adopt certain 
fictitious personalities in their advertising, '* Sunny Jim " in Force. 
— Mrs, Noblett " in toffee. Johnnie Walker " in— well, we refrain from 
further detail. A pamphlét issued by the Armorduct Manufacturing 
Co. Farringdon-avenue. London, E.C. entitled “ Signs of Progress." 
telling of an almost unexplored territory, explains how the heroes of 
the modern advertisement drama can he pictured in spheres of light. 


ROYAL EDISWAN DAYLIGHT LAMP. 


With the electric incandescent. lamp of the carbon fil vneat type 
and at low efficiency, colour matching was most unreliable, especially 
in the selection of * reds," * bues” and “ greens," but by replacing 
the carbon lamp with one of metal filament type burning at a high 
efieieney (approximately 1:25 w.p.c.). the difficulty was not so great 
when contrasting shades of either blue or green. although still far 
from satisfactory in the ^ reds," It is the introduction of the s pecial 
tinted bulb for the metal tilament drawn wire lamp which has the 
effect of destroying the violet ravs and rendering this artificial 
illuminant equal to daylight. The particular type is known as the 
Royal Ediswan Daylight Lamp. and by its use testa have been 
carried out in colour matching of the most delicate shades and tints. 


— —— EN 


The ALUMINIUM CASTINGS Co., 


GREENOCK. indo 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


with which special control pillars are employed, was also 
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DOMESTIC INDIRECT LIGHTING. 


Quite apart from the economy and comfort of indirect lighting. it 
has special advantages which should not be overlooked. As the 
light is thrown downwards from the ceiling. and not from a point 
several feet below. the ceiling and upper parts of the walls are pro- 
perly illuminaed. Ordinary direct lighting methods leave the ceiling 
and walls in semi-darkness. and, in a ppearance, reduce the size of the 
room. Reception rooms in private houses are generally occupied at 
night time, and it is then that they are judged in respect of their pro- 
portions and decorative beauties. And it is only by means of in- 
direct lighting. which illuminates every portion of the room and 
reveals every detail of architectural and mural decoration in its 
correct outline and proportion, that a room can be properly judged 
and appreciated. In architectural parlance, indirect lighting has the 
effect, of ` raising the ceiling." In rooms where there are pictures 
hanging on the walls the question of artificial lighting is an im- 
portant one. Ordinary methods are quite inadequate. and aie 
generally helped out by the usc of picture lighting fixtures. Indirect 
lighting constitutes a permanent * north light.” and sheds a diffused 
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* EvE-REesT" LIGHTING IN A RESIDENCE—DINING Roo. 


illumination from the ceiling, lighting every picture adequately with. 
out objectionable '* high lights." ‘‘ Eye-rest " fittings are equipped 
with Mazda drawn wire lamps and X-ray silvered glass reflectors, to 
the high efficiency of which the success of the system is so largely 
due. B.T..H., Mazda House, for prices and particulars. 


LEWIS'S 


NM LEPHONES ^ 
NS THE PRODUCT OF FORTY YEARS' EXPERIENCE. | 
SSOSSSSS SSDS DED IDPIHDODSSOOSHSD BOOMs“ nn wy 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 


regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 
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“Kye Rest LIGHTING ON STAIRCASE 


“LIGHTING NEWS." - NUMBER TWO. 


S 


The first number of ** Lighting News was reviewed in these 
columns about a vear ago. The issue of this looklet struck an 
cntirely fresh note in electrical publicity. a note w hich. if circulation 
figures are any criterion, was instantly appreciated. We MEC 
that over 300,000 copies haze been circulated to the pu lic in the 
vear which has elapsed since its original publication, Phe benefits 
of this circulation have not been contined to the British lhomson- 
Houston Co.. but have been felt throughout the trade by those con- 
tractors who were sufficiently enterprising to requisition copies of 
" Lighting News " and distribute them to the public. — — 

The second number of ** Lighting News ` is similar in respect o 
its arrangement, appearance and popular appeal. to the fi p. ure 
'The subject matter and illustrations are of course QD are the 
main object of the booklet being to advertise the bu * o. i pro; 
ducts, but that object is not obtruded. And there isa dea = m rest 
ing information contained in * Lighting News which : 2 prove 
very useful to present und prospective users of electric ight. | 

The second number of '* Lighting News is addressed not only to 
users, but also to non-users of electric light. Its aim is not merely 
to induce people to use B.T.-H. appliances, but also to induce the 
unfortunate who has not hitherto used electric light at all to put 


CIRCULATING 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCI ENTI FIC 136, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. LIBRARY. 


Tclegrams: *PuBLiCAviT LONDON,” Telephcne: 10721, CENTRAT.. 
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himself in the hands of the nearest wiring contractor, and so ensure 
a cleaner and brighter future for his home. 


The following list of article titles will give some idea of its scope | 
and variety : '' Ubiquitous Mazda,” “ Fittings of Distinction," “ Shop 


Lighting," " Lamps and Eggs," “A New Use for Old Lamps," '' Light. 


ing Hints for the Home," '* Do This in One of Your Rooms," ** Then 
and Now," “ Reading in Bed," “ Shipwrecked Mazdas—and the R A 
Sequel," '' Electric Light Terms Explained," ‘‘ A Matchless B 


Economy," “ How to Read Your Electric Light Meter." '* Veluria 


—the Glass without Glitter." '* What Lamp is in the Holder,” ** The 
Mazda Lamp Filament.” In addition to these articles, most of B ES T W H I T F R A GS 
which are ingeniously and appropriately illustrated, there are a num- a 


ber of enlivening jokes and paragraphs scattered throughout the 


Demo TIERE News Our busíness consists SOLELY in 
SS us manufacturing aud supplying these 
“WOTAN " AND “TANTALUM ” LAMPS. Wiping Cloths; they are especíally 
TN suitable for Electrical Engineers’ and 

The adjoining illustrations are taken from new lists of Messrs. Dynamo Attendants’ use. 


Siemens Bros, Dynamo Works’ * Tantalum " and ** Wotan " lamps. 


Colored 20,- per cwt. . White, 35/- 
They are perfectly Clean and Free {rom all Metallic Parts, 


a EVERY RAG CAN BE USED. 


There are from 500 to 700 Pieces in a Bag. 
Washed Meat Cloths also Stocked, 


— eS ee M M —— ——À —— r - 


If required a sample will be sent, post free, on receipt 
of ?J- P.O. 


F. R. YOUNG & CO,, 
HARDWIDGE STREET, BERMONDSEY, 


Ee LONDON, S.E. 
eet: | ESTABLISHED 1889. | 
TETPN T 3 m $4 Pv - x 3 s. d v —————— á— Ha — — 
bo C ANN pA a, i Key iw Set NE co de 

EE iiL THEATRE LIGHTING. 
l The illustration shows the vestibule of the London Opera House. 
illuminated by Osram lamps. Some idea of the lighting value of 
these lamps can he gained from the fact that. the photograph was 
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Wotan LAMPS IN A Loxpow UNDERGROUND NTATION 


[4 b] m, j 
TANTALUM TRACTION Lamps INSTALLED IN A LACE MILL. 


eu. ; 
The filaments in these lamps are of pure drawn tungsten wire, and 


the lamps can be obtained in all candle-powers and voltages, V L | 
 ESTIBULE LoNboN Opera Hovsk. 


taken entirely by the light of the lamps. Osrams are also installed 
in the whole of the auditorium ; in fact, they form the principal 
illuminant throughout the theatre, 
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& COWANS Lt. SALFORD, MANCHESTER. 


ALL TYPES OF SWITCHGEAR 


& 
c d 
* FOR HEAVY DUTY x 
[7 | E 


See Hlustrated Advertisement last week. 
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W.F DENNIS & G.. 


4:9, QUEEN VICTORIA ST. LONDON.EC. 


Sole Agents in United Kingdom fie 
, HEINRICH REMY, Cn wacen /N. 
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ROUND TABLE. 


Mr. 8. Kimura sends us the following item from Japan :— 


Customer : 
say. : 
Country Engineer : Why yes because here the electricity is 


produced by burning coal; if it were by water power. light will be 
white like water. 


Lamps in my house burn red, not incandescent as they 


* * * * 


“ Telephony,” Chicago, is not entirely devoted to a study of 
te.ephone matters. It believes in the humourous and human 
side of the electrical man, just as much as we do. In its 
October issue it prints the following : Don’t GIT SORRY FER 
YeERSELF. Don’t you go and git sorry fer yerself. That's one 
thing I can't stand in anybody. There's always lots of other 
folks you kin be sorry fer ‘sted © yerself. — Ain't you proud you 
ain't got a hairlip » ? Why the one thought is enough to keep 
me from ever gitting sorry fer myself." 


, 
B. & K. RESTAURANT, WHERE THE “Porst Fives” WiLL * EvE-REsT 
THEMSELVES SHORTLY. 


“ Have you heard the story of the well-known electrical man 
who went to call on the secretary of the M.C.C. on a matter of 


business?” ** Yes!" “ Well anyhow, here it is. It'll bear 
re-telling.” 


The said enginec r, having transacted his business, stretched his lezs and 
raid,“ Very nice place you've got here, what?” “ Yes," said the secretary, 
non- -committally. " Very nie e place, indeed; sort of club, what ? " 
" Yes," said the secretary. ' Think I should like to Join. Give me 
some particulars.” “ Well," said the secretary, " the only difficulty is 
this club is a bit exclusive, and, besides, there's a ve ry long waiting list. In 
fact, in order to be electe d any time within the ne xt few years vou ought 
to have put your name down about 10 years before you were born." 


SIMPLEX CONDUITS Lo, 


Garrison Lane, BIRMINGHAM. 
| Manufacturers of— 


| CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c, 


'" October 17, 1913. 


OUR HOT PLATES. 
No. 95 to— 


The Secretary of the Blectro- Harmonic Society for announc- 
ing: Entertainer at the Piono, Mr. Ernest Hastings and the 
St. James’ Glee Singers, 


No. 96 to— 


Mr. A. C. Cramb for his new booklet, * Better, Easier, 
Cheaper Ironing." | | 


No. 97 to— 
Mr. 5. E. Britton for the hydro-electric harness which he has 
applied to the River Dee. 


No. 98 to— 


Brimsdown Lamp Works for their excellent new season 
“ Wirum ” poster. 


THE FIRST ELECTRO-HARMONIC. 


Hornonxs RESTAURANT. Lonpox, To-night. 
(UF MUR cial Programme.) 


— ——— — 


OPENING Corus... — '* Lest We Forget T Farmer 
THE STAFF OF TAE `“ ELECTRICAL REVIEW. 
Sone ios e. C Willoz The Ning”... n -— 
Mr. H. H. HOLMES. 
ASYNCHRONUS DvET  '* Come Over Here " and : 
“ This Way; Madam." 
Messrs. R. S. DowNE and A. F. BERRY. | ! 
* . . | +9 . . ! 
RECIT. ‘ Mien Lieber Schwan " (Lohengrin)... Wagner. 
Mr. E. F. BARFIELD. | 
Honor;toNE SOLO... s 235 as s d — 
| Mr. F. Horo-Jowo. 
REcrTATION — Selections from the Hu(gh)man Paragraphs in 
inv latest book. 
Mr. A. H. SEABROOK. 
Sonas ...(a) * Sands of Dee." (b) * It's a Bit of a Bore." 


Mr. S. E. BRITTON. 


Cross-TaLK COMEDIANS: Messrs. NICHOLS Moonk and ** WILLIE” 
BowpeEy, introducing their famous Point Five Medley. 


'* Bright the Vision " Slainer 


'"'lRICcITY © GROGAN. 


FALSETTO SOLO 


QUARTETTE “ We're Making it Hot for vou Now."  ... — 
Messrs. BASTIAN. BELLING, DOWSING & SCHOFIELD. 
«I Fear no Foe in Tungsten Armour.” 
* ELASTA © MARX. 
Caongvs “ We don't want to Shoot, but by Jingo if we do." | 
MEMBERS OF THE NEWCASTLE LOCAL SECTION. | 


Gop SAVE THE KING. 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen: 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvanoe (Wrexham) 
Mr. T. Roles ( Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. are F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). 


FERRANTI LTD. 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder * N,” 
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SILICA TUBE HEATERS : 


ARE FITTED WITH PATENT "NOBLE" NON-OXIDISING 
WIRE ELEMENTS. 
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THE “COSY CORNER” 
IS AGAIN ONE OF THE MOST 
POPULAR PATTERNS. 


PRICE LISTS ON APPLICATION. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD OrFice: CAXTON HOUSE, WESTMINST ER, SW. 
Telephone: GERRARD 860. Telegrams : “ SigMBRALOS, LONDON.” 


Supplies Dept.: 39, UPPER THAMBS STREET, B.C. 


Telephone : City 5350, Telegrams: ‘‘Stgmotor, Lonpon.” 


BRANCHES : 
SIRMINGFAM — GLASGOW EHEFFIELD OALCUTTA — BINGATORE — BYDNMEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


A MAZDA STIMULATOR. 


The British Thomson-Houston Co. is making a somewhat novel 
use of a special publication known as “ Mazda House News " for the 
distribution of special information regarding its Supplies Depart- 
ment and upon methods of stimulating new business, The electrical 
contractor is the person principally appealed to, doubtless on account 
of the general laxity of his methods or the entire absence of anything 
methodical in his notoriously thick head. The first issue of “ Mazda 
House News " explains the objects of the publication, and one of 
these is the supply of data and information to electrical contractors 
which will assist them not only in the sale of various pieces of elec. 
trical apparatus, but in the selection and employment of installation 
and illumination material. The contractor is offered all the litera- 
ture which he requires for the sale of lamps, fittings, reflectors, 
radiators and special glassware. All this literature will be over. 
printed with his name and address, 

It is too early yet to say what sort of a reception a publication of 
this class will mect with, because it is something so very much out 
of the ordinary, both in its style, arrangement and objects. We 
think the contractor should be immensely obliged to any supply 
house which will put itself to so much trouble on his account. He 
is somewhat of an omery cuss, and many people think he is not 
worth two-pennorth of bad gin, but the B. T.-H. Co. are evidently 
optimists of the first water, judging by the amount of time, care and 
attention that their publication office, in conjunction with other 
departments, has put into the first issue of ** Mazda House News." 
If they go to the extent of supplying the contractor with a stout 
binder for the copies as they appear monthly, they will be absolutely 
certain that he will keep the issues and make good use of them. ` 


ELE C SIG 
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We are frequently told by. visitors from the United States, Canada, 
Germany and France that we are far behind thos 
use of electric signs. The reason is most likely to be found in the 
fact that those responsible for the actual selling to the public have 
not yet realised what a huge unexploited fiel 
activities. With the impending introduction of the half-watt lamp, 
Central-station engineers might well look to electrical advertising 


10 


as a source of revenue. Judging by the hoardings and the news. 
papers, advertisers are spending money more freely now than ever. 
The desire to advertise is undoubtedly there, and it is for the elec- 
trical trade to prove that the electric sign can be made a paying 
investment. From the small illuminated window ticket, costing as 
low as 10s., appealing to the small shopkeeper, to the large illu- 
minated sign with complicated flashing devices costing hundreds 
of pounds, appealing to the great advertiser, the whole advertising 
world]is open to the electrical trade. London certainly has done 
something in this direction; the provincial towns are still a long 
way behind. Electrical contractors in every town must take some 
of the blame for this lack of enthusiasm. A shop window must be 
lighted. Why does not the electrical contractor induce his shop- 


SIMPLEX ADVERTISING AND Wixpow LIGHTING SIGN, 


keeping clients to use a window sign which can be designed to not 
only light the window well, but which also, with the same light, will 
draw attention to theirname or to the special claims of their wares ? 

For every position in which an electrically illuminated sign can 
be fixed there is one, and one only, exactly right design. For 
instance, a Bond-street jeweller would consider a flashing window 
device undignified, however suitable it might be for a more pushful 
dealer in a less favoured thoroughfare. This does not at all prove that 
there is not a suitable clectric sign for the Bond-strect jeweller. 
There is, [t is quite possible to design one which would add dignity 
to the most exclusive shop. 

One of the firms who are making a speciality of the work is Simplex 
Conduits (Ltd.), Garrison-lane, Birmingham, who write to us ex- 
pressing their willingness to give contractors every assistance in their 


power by suggesting suitable types of signs and by producing special 
designs. 


are no shunt coils, and no complicated clockwork feeding mechanism. 
the feed being controlled by the carbon consumption. The internal 
design is on a new principle which the makers claim effecta con- 
siderable economy in carbon consum ption, while the burning hours are 
appreciably lengthened. The lamp is also fitted with a new device 
to extinguish the are when the carbons have been consumed. thereby 
preventing burning up and damage to the lamp. Copies of the lists 
will be sent to interested readers on application to the Company, 
whose address is 11, Fortress-road, Kentish Town, London. N.W. 


—— — 


THE ELECTRICAL CO. Lt 


P22, Charin Q Cross Poad. 


MACHINES 
MOTORS 


London. 
CABLES 
LAMPS 
ACCESSORIES 
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A FEW WORDS WITH YOU 


may enable us to convince 

you that we can make 

your lamp business more 
profitable 


Send us an enquiry for 


WIRUM 


LAMPS 


and we will tell you all 
about them 


THE BRIMSDOWN LAMP WORKS LTD 
S, KINGSWAY HOUSE KINGSWAY W.C «Qj 


Telephone 
ESTABLISHED 1875. Juno, Cheriton- Kent. Woolwich pr ^ lines). 


qoc 


FOR 


ALL PURPOSES. 


LATEST DESIGN. 
BEST WORKMANSHIP. 
SOLID CONSTRUCTION. 


Send us your 
Enquiries. — 


STANDARD 3-PHASE TRANSFORMER. 
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LOW VOLTAGE 
SURGE ARRESTER 
NOVEL 
PRINCIPLE 


TO 
600 VOLTS 


Hi 
oed 


ISENTHAL & CO. (P) 


Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


TEACHING SWITCHING. 
The average school teacher. or the average scholar for that matter. 
requires no instruction in the art of switching, though it is not the 
switching according to Lundberg. A new edition of the pamphlet 
on the above subject has. just been issued by Messrs. A. P, Lundberg, 
and we are asked to state that it differs somewhat from the first 
edition. A number of opinions of professors and teachers on the 
subject of switching have been added, and these are a useful tes. 
timony to the subject of switching and its value in imparting know- 
ledge to the young mind. The outlines of lectures have been divided 
into three grades or courses, each comprising two lectures. the 
arrangements for free examinations and certificates have been 
revised and a sectionised system of circuits has been added for 
demonstrations. 


THE BOOK OF *PICK-QUICK." 


A publication of 112 pages on the subject of one type of coal cutter 
might seem at first glance difficult to fill, particularly as the pages are 
9 in. by 6in. Where the average man might fail with a proposition 
of this kind, Messrs. Mavor & Coulson have admirably succeeded. 
Those of our readers who are engaged in the practice of coal mining 
by electrical means will be familiar with the monthly data cards 
which this company has sent out for some years past, seven, to be 
exact, though it does not seem so long to us. In conjunction with 
these data cards an annual yellow book has been published, and 
No. 7 of the series of these books is now before us. We understand 
that some of the individual booklets are out of print, and in order to 
cope with the demand for copies the complete series has now been 
issued and rearranged with a view to convenient reference, After a 
preliminary description of the “ Pick-Quick " coal cutter, the book 
is divided into a number of sections, carefully classified out and show- 
ing by clear diagrams and tables data of the operation of * Pick-Quick" 
bar coal cutters under practical working conditions. 
have been sclected from every class of c 
stance a uniform method of tabulating the data enables the interested 
reader to obtain the results of working for anything from one to 12 
months. We can imagine that the book will be well thumbed by 
colliery engineers in all parts of the world; in fact, the art paper 


The examples 
oal mining, and in each in. 


upon which it is printed seems hardly suitable for everyday use by 
-handed engineers. 
E à Pick-Quick " coal cutter is supplied for use with D.C. or A.C. 
motors or compressed air. A baby size, fitted with three-phase 
motor, is made for use in extremely thin seams, and one of the illus. 
trations shows the machine in operation in a seam 16 in. thick. We 
understand that a copy of the booklet will be sent to any interested 
reader on application to Messrs. Mavor & Coulson, Mile End, Glasgow. 


——— 


A WITTON-ERAMER PEDESTAL GRINDER. 


For grinding castings. for sharpening tools and a host of other 
similar purposes, the self-contained electric pedestal grinder is of great 
utility in a busy engineering shop. A tool of this description is now 
being manufactured in quantities by the Witton-Kramer Electric 
Tool & Hoist Co. (for whom the G.E.C. are so'e selling agents), and a 


WITTON 
KRAMER 


pattern with a three-phase motor is shown in the accompanying 
illustration. It consists of a 2 H.P. totally enclosed motor. with 
bearings of extra length and spindle of large diameter extended at 
either side to carry grinding wheels, The spindle is solid, and is not 
an ordinary motor spindle with extension pieces driven in. The 
motor, which may either be of the thrce- phase or continuous-current 
pattern, is controlled by a small ironclad switch, which is con- 
venientlv accommodated inside the pedestal. and which can be 
operated through an aperture in the casting. "The wheels are 
effectively protected by means of shect-steel guards. Tool rests are 
provided which are adjustable in several directions, The machines 
are designed on substantial lines to enable them to withstand any 
rough treatment which they may he subjected to. 
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in tungstens: 
a lifetime. 


THE 
HALF-WATT LAMP 


| wer we show 
themselves a striking testimony to the 


adaptability of the are lamp to ornamental 


two attractive covers, In 


design. The lamp is the well-known 


- 
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arranged for semi-indirect lighting. 
soft, well-diffused glow at half the cost of the same c.r. 
also it is guaranteed two years, but lasts 


20—50 HOURS' LIGHT AT ONE TRIM. 
NO FLIGKER—LOW CARBON COST. 


WRITE FOR LIST No. 7033. 


| Union Elecma Cobia 


PARK S'. soUTHWARK LoNDON.sE 


SEMI- 
ENCLOSED 


Throws a bright, 


MODEL ENGINEERING AND SCIENTIFIC EXHIBITION. 


This exhibition, which has in recent years become an annual event. 
has been held during the past week at the Royal Horticultural Hall, 
Westminster, and will close to-morrow night. During our visit to 
the exhibition we noticed the great additional scope that had been 
added to the interest of the model mechanic by the experimental 
field of wireless telegraphy. Special makers of this apparatus in- 
cluded the British Telegraph Instrument Co., who exhibited various 
grades of recciving sets, from that fitted with two-slide inductance. 
block condenser, crystal detector and single receiver head-piece, a 
set adapted to the M. M. M. (man of moderate means) price. to sets more 
suitable for the developed scientist which were of the loose coupled 
type having stud-sector means of tuning the primary and secondary 
coils of the inductance. two adjustable condensers, and elaboration 
in the form of detector and quality of the double receiver head-piece. 
These sets were priced at about double those of the more elementary 
type. A l yacht cabinet transmission station and a Morse code 
teaching instrument of the perforated tape pattern were other 
features of this firm's exhibit. Messrs. A. W. Gamage have. 
together with a great deal of mechanical model plant. a very repre- 
sentative exhibit of radio apparatus. This includes a small re- 
ceiving set for taking the Eiffel time signals by non-technical users 
without any electrical knowledge whatever, instructions being given 
to manipulate the slides of the inductance until the signals are heard. 
A à kw. transmission station supplied by transformer from a 110-volt 
alternating-supply circuit. including an enclosed rotating spark-gap. 
takes 9 amperes on the primary circuit. and is designed for an 
80- mile range. Receiving sets for use in connection with a 150 ft. 
two-wire aerial for receiving up to 3,000-metre wave are exhibited 
for either fixed or transport stations. Also a special interchange- 
able disc type code learning device is shown. The Static Scientific 
Co. make a special exhibit of a series quenched spark-gap of special 
design, in connection with which is shown the superiority of the oscil- 
logram that has been obtained from this over that from the more 
general type. Receiving apparatus of various kinds are also shown, 
also a unique detector rendering possible about 24 different combina- 
tions of crystal, with micrometer adjustment in two directions and 


mounted on an anti-vibration bed. On the same stand is exhibited 
Gibson's patent terminal. a feature that will appeal greatly to those 
who object to the straggling tentacles generally evident when con- 
necting flexible wire to binding terminals. 

The model apparatus exhibited upstairs by many London wireless 
amateurs is of great interest for the original designs displayed in it. 
Two of these sets for receiving are shown in operation from a 150 ft. 
two-wire aerial, which has been rigged 40 ft. high on the hall roof by 
Messrs. A. W. Gamage. On these. one an enclosed sector-tuned 
pattern and the other an open-slide inductance, visitors can hear very 
distinctly the wireless signals of shipping, mercantile and naval 
stations proceeding within a radius of some hundred miles or more. 

Interesting features generally, in a series of about 10 other amateur 
radio models exhibited, are: A sectional method of winding tuning 
inductances, said to give superior results, by members of the Derby 
Wireless Club ; a tuning device of three concentric ebonite turn buttons 
on one of the receiving sets; a complete receiving set tuned by 
sectors from the tappings of a loose coupled inductance, the whole 
outfit occupying space little larger than the ordinary size cigar box ; 
various original methods of forming the sliding portions ef loose 
coupled inductances. Included in this amateur exhibit are also a 
32.watt transmission set with a range said to be 18 miles, and 
another calculated at 10 watts and a range of 5 miles, also a receiving 
equipment with two 80-volt receivers fitted into a small travelling 
hag which has been used in connection with boy-scout manœuvres to 
receive from a distance of 10 miles. and a number of carefully con- 
structed portions of radio equipment, such as tuning inductances, 
condensers in various forms, &c. 1t was interesting to note that the 
length of aerial recommended for use in the majority of cases in con- 
nection with small radio apparatus throughout the exhibition was 
from 150 ft. to 200 ft. horizontal length at about a minimum height 
of 30 ft.. depending upon the situation of the house of the experi- 
menter. A well made model among a great amount of general 
amateur work entered for prize competition was a direct-current 
multipolar dynamo driven by a marine-type single-cylinder engine. 
A model in the exhibition showing a close appreciation of detail. was a 
miniature theatrical stage, with all accessory paraphernalia complete, 
and containing an entire equipment of the electric illumination 
devices to be found behind the most modern curtain. 
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NOTE iNTERLOCKkED 
CIRCUIT - BREAKER, WHICH 
ALWAYS OPENS AND CLOSES 
MAIN CIRCUIT. FITTED WITH 
AUXILIARY CARBON CON. 
TACTS AND POWERFUL 
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D.C. SELF-ACTING STARTER, 
UP TO 20 HP. 


ASK FOR LEAFLET 301. 


IGRANIC ELECTRIC CO., Ltd. 


(Proprietors of Adams Manufacturing Co., Ltd.), 


147, QUEEN VICTORIA STREET, LONDON, E.C. 


MANCHESTER: P GLAscow : 
30, Cross Street, Works: BEDFORD. 90, Wellington Street. 


* LOSLES,”” 


— = 


One of the serious hindrances to the introduction of electric cooking 
in the household has been the problem of supplying hot water for 
bathing, washing and culinary purposes, To keep the kitchen fire 
in mercly to provide hot water is expensive and troublesome. To 
introduce a slow combustion coke-burning boiler for the purpose is 
probably wasteful, as even the smallest sizes furnish too greata 
quantity of hot water for an ordinary household. Gas Geysers 
which require a flue, in addition to being evil smelling and dangerous, 
quickly wear out owing to the destructive and corrosive action of 
the gas. Also if used in connection with the ordinary hot water 
cylinder and circulating pipes of the house they are costly in gai. 
owing to the low thermal efficiency of the usual domestic apparatus, 

The ` Losles " water heater can be located in the position where the 
hot water service is required, and the heavy losses due to circulating 
pipes and auxiliary tanks avoided. The device produces no heated 
or noxious gases, it requires no flue or chimney to remove products of 
combustion, and is therefore both healthy and clean. The“ Losles " 
heater is well tinned where necessary on it: internal surfaces, so that 
it may be safely used for drinking water, provided the water supply 
is pure and uncontaminated before reaching the apparatus, The 
“ Losles " heater has been made up to 40 gallons capacity. but the 
standard size is of 12 gallons capacity. which is ample to furnish a 
25-gallon hot bath. The details of this type are: Approximate 
height 36 in., and diameter 15 in, 

Two heaters are provided, each consuming approximately 500 watts 
at 20) volts. They are suitable for any pressure from 200 to 230 volts, 
Both heaters are thermostatically controlled by the temperature of 
the water. 

Current for one heater may often with advantage he supplied at a 
contract rate per day, in which event it is con 


nected direct to the 
mains by means of a 2}-ampere lead.covered “ side-by-side " or 


concentric cable, terminating at the connections within the :^aled 
chamber formed in the carrying bracket of the heater, The second 
heater may be connected. through the control switch provided on the 
apparatus, with the ordinary supply circuit of the building. The 
maximum output with one heater in use is approximately the 
equivalent of 24 gallons of boiling water in 24 hours. When the 


PATENT 
SELF-ACTING STARTERS 


are SUCCESSFUL because they are 
RELIABLE an 


MAGNETIC BLOWOUT. 


DURABLE. 


They can be seen operating perfectly 


ster 10 YEARS service, 


aE SEEDS de ick Meda sh Aen 


second heater is switched on, the rate of heating and the output of 
hot water is doubled. The temperature of the water at which the 
thermostat cuts off the electric current may be as high as 200^F., but 
it can be set for lower temperatures, thus reducing the costXof 
heating the water pro rata. Unless otherwise specified the apparatus 
is sent out to furnish water at from 160°F, to 180^F. The standard 
" Losles" heater is furnished with a sheet steel external case. 
heavily covered with pure block tin and highly polished. and the 
brackets are of hard wood walnut steined. Every apparatus is 
tested under water pressure up to 25 lb. per square inch before 
heing sent out of the factory. 


The price is £12. 10s.. and fuller details may be obtained from Mr. 
Geo. Wilkinson, Beech Mount, Harrogate. 


ADVERTISING EXHIBITION. 


Amid the plethora of exhibitions at this time of year there is a 
danger of overlooking the Advertising Exhibition at the Holland 
Park Rink, Shepherd's Bush, London. W. This was opened on 
Monday last. and remains open until to-morrow (Saturday) evening. 
Nowadays almost everybody is interested in the subject of adver- 
tising, and we recommend those of our readers who can to devote 
an hour or so to a look round this exhibition, There are many 
things to interest and instruct, not only present and prospective 
advertisers, but all who wish to know ** how the wheels go round. 
From the electrical point of view there is not much of specific 
interest, except perhaps the stand of the Underground Railways Co. 
This has been constructed to represent one of the company's stations. 
including the track. platform and tunnel, and of course the adver- 
tixements on the walls of the tunnel, while outside is the well-known 
" Underground " illuminated sign. Advertising posters are well to 
the fore in the exhibition, and examples of the work of some of the 
most famous poster artists are on view, We were disappointed not 
to see more electric sign advertising in the exhibition. Many of 
the popular newspapers, periodicals and advertising firms are repre- 
sented. and amongst the latter we may mention the exhibit of 
Messrs, G. Street & Co.. who have two very interesting stands. 
Nos. 25 and 26, the exhibits being intended to illustrate the first 
principle of advertising—viz., the power of arousing interest. 
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in addition to being 
The Most Efficient 


Electric Heaters 


are Er | 
ove Strongly Appeal 


to 


e SALES MANAGERS. 


SOLE MAKERS : 


BELLING & CO., "scie EDMONTON. 
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SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


. Now Specitied by (he Admiralty. — 


MAKERS AGENT: 
LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


TELEPHONE: 6323 HOLBORN. " 
GRAMS: "FERRYDOM, LONDON. 


HENRY WIGGIN & CO., Ltd., 
George Street, a 


HONE ; 64CI0 CEN TRAL, 
TELES GRAMS : “ (WIGGIN DIRMINGHAM. 
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FOR COMFORT AND SAFETY IN BATHROOMS 


USE "REYROLLE WALL PLUGS" 


WITH PROPER EARTHING CONNECTIONS. 
——— ——— YO" 


MOTOR-CAR LIGHTING. 


—À —— À 


Considerable improvements have been introduced of recent years 
into the apparatus for the electric lighting of motor-cars, The 
design of the small motors employed in connection with niotor-car 
lighting svstems follows the practice adopted some years ago for 
train lighting by electrical means. The motor-car business is so 
extensive, embracing as it does both pleasure and commercial 
vehicles. that there is an exceptionally wide field for the sale of light- 
ing equipments. It is, therefore, not surprising that upwards of two 
dozen dynamo electric systems are obtainable for motor-car pur- 
purposes, Our contemporary the “ Auto " recently published a 
motor-car lighting supplement. in which all the systems at present 
on the market for electric lighting of motor vehicles are described, 
Many of these have been referred to from time to time in the columns 
of THE ELECTRICIAN., but the supplement in question has the advan- 
tage of collecting this information within the columns of a single 
supplement which can be easily kept for ready reference. The 
Systems described are the Bleriot. the Bosch, the B.R.C.. the Brolt. 
the C. A. V.. the Dependence. the Ducellier. the E. B.C., the Eisemann, 
the En Route. the Facile. the Gamage. the Lithanodo, the Lodge. the 
Lucas, the Magician, the Mira Magnetolite. the No Cell. the € rno., the 
P. & H.. the Pape, the Perfect, the P. & R.. the Ponsrow, the Rotax- 
Leitner, the Rushmore and the Ward Leonard. Most of these 
dynamos are fitted with some clectrical or mechanical system for 
maintaining a constant voltage at the terminals of the machine 
rrespective of the speed at which the caris running. The No Cell, 
which we described in our columns recently. is designed for driving 
from the engine flywheel and for keeping these constantly lighted 
even though the car is standing still. 

One of the features of the description of the various sets is that the 
price is given in each case. This fact makes the supplement of 
special value for reference purposes. Our contemporary is to he 
complimented upon covering the entire field of motor-car dynamo 
lighting within so small a vompass, and in such an accurate manner, 
It is of interest to note that this class of equipment for motor-car 
purposes has sprung up and become an important section of the 
motor-car industry within a comparatively short. space of time. 
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Takes Gare of Itself 


Have you ever considered what the 
effect of 24 hours' daylight would be 
upon the output of your Works? In 
any case it is obvious that it would 
means a iremengemssmeronse. Yet 
mitt Light 
the lamp 


lowe | 
and better “light 
Cooper Hewitt Ligh D 
daylight, gives complete fref&dom 
from shadows and absence of glare. 
The cheapest light of all (0-3 watts 
per C.P.), and most pleasing to work 
by. May we send further particulars? 


M PANY LIM ITE Ù 


8O YORK ROAD KINCS CROSS LONDON.N. 


IRONING IN CROYDON. 


The Croydon Electricity Department have issued an attractive 
booklet anent the subject of ironing by electricity, which ought to 
do a lot of good in the distriet and which, incidentally, might teach 
a lesson or two as to its sketches and make up to the Electricity 
Supply Publicity Committee. What the writer of the pamphlet has 
been unable to express in cold solid type the artist has made up for 
in the sketches. For instance, the statement “ the fumes arising 
from gas-heated irons make it well-nigh impossible to use them, it 
seriously affects the nerves and tempers of the ironers. and labour 
troubles frequently occur in laundries using the gas-heated method, 
is brilliantly illustrated by a sketch of an indignant laundry girl 
leaving her still gas-heated iron on the material to be ironed, jabbing 
the hatpins into her latest Croydon creation and hurriedly leaving 
the premises * amid the plaudits of the spectators," as the daily 
papers have it. Meanwhile the electric irons and the happy wenches 
who wield them (on the other pages of the pamphlet) “ carry on 
without intermission, and scem loath to switch off the juice at the 
hour appointed. 


TWO RESTAURANTS. 

The British Thomson-Houston Co. have recently designed and 
supplied the material for two restaurant lighting installations—one 
at the Brompton and Kensington Restaurant, Earl's Court-road, 
and the other at the Café Royal, Norwich. In designing these 
installations the main object was to provide an illumination, which, 
while adequate and attractive, should be at the same time subdued 
and restful. The "B & K^ installation is on the semi-indirect 
System, and consists of Alba two-piece bowls mounted in fittings oF 
Classical design. The illumination results are satisfactory in every 
way. There is no glare or excess brilliance because the light from 
the lamps is well diffused by the Alba bowls. B.T..H. four-light 
Tungstoliers, equipped with Veluria reflectors, are employed in the 
Café Royal, Norwich, and here again adequate illumination, without 
glare or dazzle, is provided. These installations are two out of many 
which the B.T.-H. Co. has carried out. They are, however, fairly 
typical of what can be done by means of scientific methods and 
appliances to improve the lighting of restaurants and similar places. 


O'fices, 1, 2 and 3, SALISBURY Court, FLggT SrREET, in the City 2f 


DON. Fripay, Octoser 17. 1913. 
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THE 


ROUND TABLE. 


Events of the Weck.—Mr. A. H. Shaw (liford) is rash enough 
to become a Point Five. 
Mr. H. C. Palmer gets our hundredth Hot Plate 
“ Punch's " cartoon entitled ** S, 0. S." 
* * * * 


What will the ^ J.O.G." do for copy when the Gas Exhibition 
closes * 

* * * * 

The latest place to have an eiectricity supply is Bulkington, 
and they are—yes they are—going to have a supply in bulk. 

* * * * 

A City Police notice states that an ass has been fourd on 

Ludgate-hill. Our readers may draw their own conclusions. 
* * * * 

A correspondent with an aptitude for word twisting sends 
us a suggestion that the title of the new G.E.C. building in 
London should be * Hirst House. Byngswa y." 

x * * * 

Lest we forget. " Both trains were electrically lighted, 
consequently there was no outbreak of fire." [Newspaper 
report on the St. James's Station-accident.] 

* * * x 

Is there truth in the rumour that should the railway 
companies instal any other system of automatic railway 
signalling than Mr. Angus’s the Daily Mail” will * Watchet " Y 

* x * * 


We hear that the Newcastle Local Section will shortlv be 
recruiting its forces, and Sir Edward Carson may be 
approached to command the contingent which will shortly visit 
central government bv the parent body on the Embankment. 
Volunteers are earnestly asked for. 

* * * * 

The rumour that, as a result of Mr. Bowden's arguments, 
Mr. A. Nichols Moore will become a “ Point Five" has been 
described as a terminological inexactitude. In fact, it is 
stated that a society is to be formed called ** The One (or Moore) 


Point Fives." 
* * * * 


“The thought that unstinted bread may be had hy simply 
breathing fervent wishes down a hole in the table (if it is an 
electric dinner table) is enough to make you express vour joy 
m several complicated Pavlovan attitudes.” =" London 
Opinion " on Ideal Homes. 

* * * * 

Even the P.M.G. must have his little joke at the expense 
of the * J.O.G.," as the following notice shows: “As the 
authorities have omitted the “ Journal " te'ephone number 
from the current guide, will advertisers and others interested 
kindly note that it is Holborn 6857.” 


ms IRONCLAD SWITCHGEAR, 
MOTOR STARTERS, 
2 TN CELF-AL'GNING FUSES and 
~ MINING SWITCHGEAR. 
— 


&CO., HEBBURN- 
LTD., ON-TYNE. 


“ To Muller or not to Muller " is the ruling question of the 
engineering habitués of the Waldorf, Aldwych, W.C. 
kk X* —— 0x | 


114 3 ud . 
Bayswater in Darkness, Candles in Great Demand," shouts 

an evening paper placard. What of it if * La MaisonElectrique ” 
keeps going all the time. 
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* (AUTOMATIC) ONE MAN'ELECTRICAU POWER ( THE UNDERGROUND EXHIBIT. PUBLIC NOT ADMITTED) 
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[With acknowledgements ic the Journal of Gas Liehtrng. 


THE RovNp TABLE AS SEEN BY A CONTEMPORARY. 


According to the “ Daily Mirror," Dr. Arabella Kenealy has 
discovered that the human body acts as a battery, of which the 
head is the negative pole and the feet the positive pole. But 


where is the spark-gap * 
* * * * 


OUR HOT PLATES. 
No. 99 to— 


Mr. Guv Burney for his new premises, Telephone House, 
Tottenham Court-road, London, W.C. 


No. 100 to—- l 
Mr. H. Chfford Palmer for his 1913 Osram Week scheme. 


No. 101 to— 


Mr. C. Vernier for his inspiring address to the Newcastle 
Local Section. 


No. 102 to— 


Councillor H. W. C'othier for his bravery in rescuing a 
drowning woman from the Tyne. 


THE “POINT FIVES.” 


Mr. F. W. Purse (Carlisle). 


Mr. J. Horace Bowden (Poplar). 
Mr. S. T. Allen : 


Mr. H. F. Street (Southampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 

Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield) 

Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 


Mr. A. H. Seabrook (St. Maryle- tlepool). 
bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (R2ading). Ham). 


*Mr. A. H. Shaw (Ilford). 


* Fre:he.. 


Mr. J. W. Hame (York). 
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FERRANTI LTD. 


SWITCHGEAR, TRANSFORMERS METERS, | 


ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder *- N.” 
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SIEMENS 


THREE-PHASE 


INDUCTION MOTORS 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device. 


All speeds, frequencies, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Office: CAXTON HOUSE, WESTMINSTER, S. W. 
Telephone: GERRARD 6€0. Telegrams : " SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, E.c. 
Telephone : Ctry 5350, Telegrams : “ Sig«oToR, Lonpon,"* 


T BRANCHES : 

INGHAM — GLAEGOW SHEFFIELD CALCUTTA — SINGAFORE — SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG — BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE — CAPE TOWN MADRAS RANGOON — TORONTO 


NEW WIRELESS LIST. 


We have received from Messrs. A. W. Gamage 
edition of their wireless apparatus catalogue, which js entitled ** The 
Home Scientist." Messrs, Gamage have made considerable headway 
with their wireless telegraph department, and their new list is not 
merelv a catalogue of apparatus, but a compendium of useful 
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wireless. information. Diagrams are included of the 
and receiving circuits most commonly used, and 
various type of aerial. There is a lucid description of the inter- 
national time and weather radiotelegraphic signals, from which it 
should he perfectly easy for an vone with a little practice and without 
any knowledge of the Morse code, to hear and understand the 
international time signals, which are now sent out from a number of 
stations, that is presuming, he has a wireless receiving apparatus. 


transmitting 
also sketches of 


The range of wireless apparatus which Messrs. Gamage have in 
stock has been considerably extended, and those of our teaders who 
contemplate setting up a wireless station, or manufacturing for 
themselves the necessary apparatus, will be able to purchase all the 
material and component parts, and ke certain of obtaining satis. 
factory apparatus. We notice a new instrument in the list entitled 
the “ Dictamorse," an automatic machine for dictating Morse signals 
by audible means to those who are learning the Morse code. The 
machine sends a message of 50 words. the signals being obtained by 
the action of a clockwork motor which rotates one or more discs 
which are notched on the periphery, and which make contacts in a 
local battery circuit to which a practice buzzer is connected. Any 
speed from 10 to 100 words per minute can be obtained. This 
machine is made in a number of sizes varying in price from 35s. to 
978. Gd. Tt is strongly recommended for use in schools. 

We understand that there is an exceptional demand for this 
catalogue, and those of our readers who are interested should make 
early application for a copy. 


ENCLOSED FUSES. 

We gather from a supplementary list to the fuse catalogue of 
Simplex Conduits (Ltd.) that several new types of enclosed fuses 
have been introduced by the company. Amongst these is a pattern 
designed to take the place of the ordinary porcelain fuse carriers on 
standard distribution hoards having a 2] in. break. An interesting 
type of fuse is a re-wireable pattern which is supplied with knife con- 
tacts for screw terminals. This is made in sizes from 3 to 100 am- 
peres. and for pressures up to 250 volts, 
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. ltis interesting to note that Messrs, Simplex Conduits (Ltd.) have 
installed at their works. Garrison-lane. Birmingham. a special plant 
for the manufacture of various sizes of fuse wire and all kinds of 
enclosed fuses. The company is prepared to undertake annual con- 
tracts for the supply of fuse wire in accordance with consumers’ 
requirements. For certain minimum quantities of fuses customers’ 
own names and trade marks will he imprinted on each fuse cart- 
ridge. The enclosed fuses in the list are offered in the indicating and 
non-indicating types. with terminals suitable for ferrule and knife 
contacts. We are informed that Messrs. Simplex Conduits manufac- 


ture fuses to the N ational Electrical Code of America as well as to the 
recognised English standards. 


ABSTRACT VALUE OF ELECTRICITY. 


A correspondent in the ^ Journal of the Royal Society of Arts” 
pomts out that because very large numbers of people now usc gas as 
a fuel for domestic purposes one is not entitled to infer that they 
find gas cheaper than coal. ~ All my acquaintances,” he remarks, 
"agree with mo that gas is much dearer than coal." In like manner 
some people will, more from habit than from calculation, agre» that 
clectricity in its turn is more expensive than gas, and this conversely 
will not justify us to believe that very large numbers of people will 
nof now commence to use electricity for domestic purposes, The 
Summary of this is that it is not the money valne of the electricity 
that we are relatively concerned with, when we come to view the 
enormous advantages of heing able to prepare meals by the " press 
hutton method, «o fa vourably viewed by the constructors of homes 
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£[]|?. Charin yq Cross Road. London. 
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THE ILLUSTRATION SHOWS THE 


FRONT VIEW OF AN “ALL 


STEEL” BOARD RECENTLY MADE 


BY US, CONSISTING OF PLANISHED 


STEEL PLATES ORNAMENTED BY 
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THE STREET LIGHTING OF CHICAGO.* 


The extension of the electric street lighting in Chicago is now in 
hand, and when completed will place Chicago among large metro- 
politan cities as to the amount, economy and efficienev of its street 
lighting equipment. The arca of the city is 194-15 square miles and 
the total length of its streets is nearly 2.970 miles, besides which there 
are nearly 75 miles of boulevards outside the various park areas. In 
the centre of the city and in the downtown district. the congestion 
approaches that characteristic of the streets of London. l 

In considering the system to be adopted for lighting tests were 
made on various types of the most modern lamps. Magnetite or 
metallic-flame ares were found to give excellent results, but in order 
to utilise the simplest kind of sub-station equipment and to reduce 
sub-station operation to a minimum direct-current systems were 

eliminated. The final result was the selection carly in 1912 of 10- 
ampere, 60-cycle, series, carbon-flame arc lamps with vertical focus- 
ing electrodes guaranteed for a life of 104 hours between trims. 
These lamps are of the enclosed type with outer opal and clear inner 
globes, their power consumption being about 460 watts. After a 
trial installation it was found that the existing gas lamp posts could 
be readily converted into electric posts, each bearing a tungsten 
lamp supplied from an underground circuit. ‘This type of construc- 
tion is therefore being extensively used where conditions require it. 
Street series 100-watt clear tungsten lamps are used in 14 in. Alba 
glass enclosing globes. The lamps are used on 4-ampere circuits and 
160 are connected on one circuit. The lamps are 75 ft. apart, two 
lamps being placed at street intersections. About 75 lamps are used 
per mile. Lamp centres are 10 ft. from the ground. 

The initial and installation cost of the flame arc system with under- 
ground circuits is about £1,800 per mile, assuming 23 lamps per mile, 
or about £78.26 per lamp: these figures include lamp, post, cable 
and sub-station costs. If the same number of flame ares is used per 
mile with overhead circuits the first. cost is reduced to about £800 
per mile, or £31.78 per lamp. The first cost of the series tungsten 
system with underground cables and using 75 lamps per mile is about 
£1,600 per mile, or £21-331 per lamp. The operating and mainte- 
nance cost of the flame ares amounted last year to an average of £7.98 
per lamp per year. On adding to this the fixed charges —£3-832 for 
interest on the investment and £2-734 for depreciation—the total 
annual cost of the flame arcs on underground circuits is £14-55 per 
lamp. For the flame ares on acrial circuits the operating and main- 
tenance cost is the same, but the interest and depreciation charges 
are lower, consequently the total annual cost per lamp is only £10-914. 
Operation and maintenance of the series tungsten lamps costs £2-672 
per lamp per year; on adding the interest and depreciation chargex 
the total becomes £4-85 per lamp per year. On calculating the total 
costs of lighting a mile of street with the three systems, using the 
numbers of lamps given in the preceding paragraphs, these costs are 
found to be as follows: Flame ares on underground circuits, £334. 
per mile per year; flame arcs on overhead circuits, £251; series 
tungstens with underground ca bles, £364. 

It is interesting to compare these costs with the annual costs of 
other illuminants in the city street lighting service. At the end of 
the year 1912 there were in use 920 enclosed are lamps rented from 
the Commonwealth Edison Co., at £15 per lamp per year; also 67 
similarly rented 100-watt tungsten lamps on overhead circuits, at £5 
per lamp. There were 11,236 mantle gas lamps (nominally 60 c.p.) 
whose eomplete cost, including gas at 3s. 4d. per 1,000 cubic ft., wax 
£3-786 per lamp. There were 1,504 open-flame gas lam ps (nominally 
21 c.p.) with a complete cost of £3-2] per lamp. There were also 
rented from a private company 8,678 paraffin mantle lamps (nomin. 
ally 60 c.p.. whose annual rental charge was £5-33 per lamp. The 
city has now in service a total of over 16.200 municipal arc lamps or 


* Abstract of an article in the * Electrical. Review and Western 
Electrician." 


ee 


their equivalents; 4j series tungsten lamps are considered to be 
equivalent to one arc lamp. This total includes about 8,320 flame 
are lamps and about 1,750 tungsten lamps. The remaining 6,000 
arc lamps, or equivalents, provided for in the contract of October, 
1910, will be in service by next summer. 


HIGH-RESISTANCE TEMPERATURE INDICATORS. 


These temperature indicators illustrated. herewith are millivolt- 
meters of the d'Arsonval type and they have a resistance of about 
16-17 ohms per millivolt, so that indicators for use with platinum 
platinum-rhodium couples, which produce a thermo-voltage of about 
I8 millivolts at 1,6007 C., have a resistance of approximately 300 


TanpLE-IN p1IcATING INSTRUMENT, 


> 
~ 


ohms. These indicators are provided with a small regulating resist- 
ance of 10 ohms to compensate for the resistance of the external 
circuit (couple and leads). 

This resistance may be adjusted from the outside of the instru- 
ment hy means of a hutton, and is fitted with a small scale with an 


WALL-TYPẸ INDICATING INSTRUMENT 


index to show the amount of resistance which has been compensated. 
The indicators are the manufacture of Siemens Bros. & Co., and a 
complete specitication and price list can be obtained on application 
to the Woolwich works of the company. 


& CO., Ltd., 
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Aarau, Switzerland 


Capital £40,000 


Carbon Filaments in all Shapes and Sizes 


Flexible Metal Filament * Uranit” 


Drawn Light Wire “ Uranit” 


Carbon, ** Uranit?’ Alloy, 
Suppor ts Molybdenum, Molybdenum Alloy 


Tungsten- Molybdenum Wire in all Sizes 
Largest Special Factory for Lamp Filaments. 
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Drawn Wire Lamps 


Fully licensed under British Patent Nos. 21513/06, 27712/03 and others. 


CAN BE BOUGHT 
AND SOLD WITH 
ADVANTAGE FOR 
52 WEEKS IN THE 
YEAR. 


THE EDISON & SWAN 


United Electric Light Co., Ltd. 
PONDERS END-~—————_—_ MIDDLESEX 


London Showrooms & Stores— Queen St. & ibus Hill, E.C. 


BRANCHES in Bristol, Belfast, Birmingham, Cardiff, Dublin, 
Dundee, Glasgow, Hull, Leeds, Liverpool, Manchester, Nottingham. 
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INSIST ON 


IGRANIC ELECTRIC CO., LTD. 


“FOSTORIA”, TABLE LAMPS. 


Amongst the many improved lighting appliances for the develop- 
ment of which The British Thomson-Houston Co. have recently been 
responsible, possibly one of the most novel and interesting is the 
" Fostoria " table lamp. Both the pedestal and the dome or 
reflector of the '* Fostoria " table standard are made of glass—either 
white Veluria or tinted Tris—moulded into quaint shapes and 
etehed with charming designs. Beautiful effects are obtained by 
using, in the case of three out of the four available types, a small 
lamp in the pedestal as well as under the dome. The glass has 


Aw ARTISTIC TABLE LAMP. 
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SWITCHGEAR 


LONDON and BEDFORD. 


minghamICorporation,'gave'a lecture on ‘ Electric Cooking," which 
was accompanied by various demonstrations. It being a ladies 
night a large number of interested ladies attended and expressed 
themselves delighted with the apparatus shown, and much appre- 
ciated the examples of electric cookery which were handed round. 
The lecturer commenced by dealing with the ideal oven, and suc- 
ceeded in showing that the electric oven was the nearest approach to 
this ideal. Various types of ovens were compared, and hints given 
on the selection of electric ovens. The important question of costs 
was dealt with, actual figures being put forward to show that on the 
score of expense electric cooking compared favourably with other 
forms. A year's cooking for a family, including the electric heating 
of two rooms, electric kettles, irons, &c., actually worked out at no 
more than £10. Advice as to the economical use of ovens was given. 
and it was shown that on an intelligently selected menu one or two 
courses could be cooked after current was actually switched off. 


VACUUM CLEANERS AT OLYMPIA. 


Electric vacuum cleaners were prominently displayed at the Ideal 
Home Exhibition, which closes its doors at Olympia, London, to- 
morrow. Magic Appliances were showing their new model cleaner, in 
which is embodied a number of up-to-date and serviceable improve- 
ments of which they claim to be the sole manufacturers. A cleaner 
for use in railway carriages, tramcars, buses, &c., the magic blower, 
the hotwynd douche, and the oscillus vibrator were among the 


View or Maaic CLEANERS’ STAND AT IDEAL HOME EXHIBITION. 


other exhibits on the stand. The design and construction of the 
stand were a special attraction. To demonstrate the Magic at last 
vears Exhibition the services of a negro of fine proportions were 
secured attired in a smart white uniform. At the Ideal Home 
Exhibition, however, they endeavoured to emphasise the simplicity 
of the Magic, and for that purpose two pretty children, dressed in 
Quaker gowns demonstrated the Magic at frequent intervals during 
the afternoon and evening. We understand that the Magic Co. have 
done excellent business at the Ideal Home. 


The ALUMINIUM CASTINGS 00., 


GREENOCK. Ltd. 
“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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ELECTRIC POWER IN PAPER MILLS. 


Probably no industry has made such rapid strides, due to the 
various developments in the generation and transmission of power, 
as that of paper making. Progressive paper makers are now keenly 
alive to all the advantages obtainable from further improvements 
that may be introduced from time to time. This explains the exten- 
sive adoption of electric power in paper making. In some cases the 
original power plant has been entirely replaced by new high-pressure 
steam turbine generating plant, with electric motors; in others the 
economy of the existing plant has heen improved by the introduction 
of mixed- pressure turbines working in conjunction with steam power 
plant. In these latter cases the exhaust steam from the main engine 
is taken through the turbine, the latter being directly connected to 
an alternator from which power is distributed electrically for the 
purpose of driving the various auxiliary machinery throughout the 
mill. The flexibility incident to the transmission of power by elec- 
trical means is of great advantage in paper making. The auxiliary 
machinery can be placed in any convenient spot, without regard to 
its position of the prime mover ; thus the only factor that need be 
considered is that of the most convenient arrangement of the ma- 
chinery to ensure the maximum production in the minimum time, 
and so with the minimum cost for a given product. 

The British Thomson-Houston Co. (Ltd.), of Rugby, have had 
extensive experience in the equipment of paper mills in the United 
Kingdom, and through their connections and associations are able 
to place at the disposal of prospective customers considerable know- 
ledge obtained in equipping paper mills abroad. The advantages 
incident to the introduction of the electric drive may be summarised 
as briefly follows :—(1) Increased efficiency in power transmission 
with reduced power cost ; (2) possibility of sub-dividing the mill into 
various independently-driven units, by driving such machines as 
paper-making machines, beaters, poachers, jordans, &c., by separate 
individual motors ; (3) reduction in the number of driving belts and 
ropes, which besides increasing the efficiency, improves the lighting, 
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economises space and results in greater cleanliness with consequently 
less risk of damage to the finished material ; (4) where the necessary 
facilities exist power may be taken from a supply authority, with 
the resulting increased reliability due to the large standby plant 
usually maintained by the authority. In addition, the capital cost, 
as well as the running and upkeep expenses of the generating plant, 
arc avoided, while the ground which such machinery would other- 
wise occupy is available for increased productive plant. Where 
supply facilities are not available the generating plant can be con- 
centrated in one place as far removed from the paper machinery as 
the site will allow, and the power can be readily transmitted where 
required with a minimum loss. 

The illustrations in the pages of a new booklet issued. by the 
company are selected from a number of paper mills electrically 
equipped by the British Thomson-Houston Co., and show several 
applications of the electric motor to the driving of various types of 
paper-making machinery. 


ANOTHER OSRAM WEEK 


Through the courtesy of Mr. Clifford Palmer, the publicity manager 
of the General Electric Co., we have been supplied with an advance 
proof of the scheme whereby the trade is being encouraged to 
specially appeal to the public on behalf of electric lighting in general 
and Osram lamps in particular. In the two previous years it has 
been the custom of the company to make an order for a small number 
of Osram lamps a condition for participation in the scheme by elec- 
trical contractors and dealers. This condition has been entirely 
removed on the present occasion, and the facilities offered by the 
General Electric Co. in the matter of the supply of special literature, 
shop window dressing material and ready prepared border designs and 
blocks for newspaper advertisements, seem to us to be of a quite ex- 
ceptional character. The full details of the scheme have been set out 
in a portfolio, the pages of which are devoted to specimens of the 
advertisements which will be inserted in the illustrated weeklies and the 


PAPER Mitt Power HOUSE. 


æ Bot tL 


SUPPLEMENT to " The Electrician," October 24, 1913. 24 


COLORED MACHINE 
RAG WIPERS. 
BEST WHITE RACS. 


Our business consists SOLELY in 
manufacturing and supplying these 


manner not only will it be ascertained whether the engine will run 
properly on the oil under examination, but the action of the oil on 
the cylinder, piston and valves can be noted. In addition, the 
company is also prepared to analyse water, to ascertain its suitability 
for use as cooling water for internal combustion engines. Some 
waters give a precipitate when heated to even moderately low 
temperatures. Such precipitate or scale in the water jackets is 
liable to cause scrious troubles, by allowing various parts of the engine 
to become seriously overheated. For the testing of an oil in the 
engine, the tests extending over a period of about. five days, including 
the determination of the fuel consumption at full, half and quarter 
loads, the dismantling and examination of the engine, together with 
a report on the condition of the various working parts and the restor- 
ing of the engine to good condition, the fee is 20 guineas. For this 
test. half a ton (about 120 galls.) of oil should be supplied, as the test T 
should extend over about five days, so as to give a PU 
ipi ; i opportunity for the oil to show corrosive action if it has this tendency. 
s Cloths ; they "e especially Messrs. Mirrlees, Bickerton & Day, Hazel Grove, Stockport, will 
suitable for Electrical Engineers’ and supply fuller details on application. 


Dynamo Attendants’ use. ee ee ee 


Colored 20/- per owt. . White, 35/- EDISWAN AT BUCKINGHAM PALACE. 
They are per-ectly Clean and Free from all Metallic Parts. The adjoining photograph, taken during night shift, shows the 


i work of reconstructing the front of Buckingham Palace. The 
aF- EVERY RAG CAN BE USED. 


photographic result itself is excellent testimony to the illuminating > 
There are from 500 to 700 Pieces in a Bag Sdiswan drawn-wire lamps, which were exclusively used 
Washed Meat Cloths also Stocked. 


sme a 


powergof E l } 
to illuminate the scaffolding during night work. On this scaffolding. 


If required a sample will be sent, post free, on receipt 


of ?/- P.O. 
"-——— Sn p | 
F. R. YOUNG & CO, 
È 
HARDWIDGE STREET, BERMONDSEY, l 
LONDON, 8.E, m 
ESTABLISHED 1389. i 
uv 
great London and provincial morning and evening newspapers : ae i 
the style of displayed copy which will be used in a ome ie 5 S | 
Mcr : > are our: any details of the ae. 
specialised trade journals. There are, of course, many di tails « ! 
scheme which we cannot be expected to be familiar, but it must have AGE Be ence ae Sg [ a, 
. | S he t | manager ji 
involved an enormous amount of work on the part of thc manag l M Rd REM. | 
| he publication department. Quite aside from its mag- ExTERIoR VIEW OF BUCKINGHAM PALACE DURING RECONSTRU 
and staff of t C pt : : | ; z . E. Sank $ is ] ;» it is Work. 
tude as a publicity effort of an individual electrical firm, x iT 
BIEUGE e Ne js al appeal to the publie 
worthy of more than passing note as a general ap} I where work of a heavy nature was coutinuous night and day, a E 
for better methods of lighting. st encouraging response reliable electric lamp was required. The choice fell to Royal Edi- Ix 
wm We understand that ns has bec ic Mu he (Goneral ElectricCo. swan lamps on account of their claims of strength being d iE. t 
l ‘ xil for co-operation by The op E cg oe: vc eat UM icems Quite appropriate that the lamp | 
fromthe trade to the appeal j + and throughout the week the best suited to this work. It seems quite appropriate that tl I ; 
è „ampaign opens on Monday next, pes i. seer arts of the — carrying the Royal Warrant both to King George V. and Queen 
me ee and trade and other publications un n aud ed ram — Alexandra should be used. Only quite recently the Ediswan & Swan | 
ed ill be filled with Osram ARUM AR 2 t done any Co secured the following important contracts for Royal Ediswan l d 
, i E 1 4 as EE 1 n. = x "n . LP © 
country WE > f the fact that the company nas 4ll i lamps: General Post Office, the British Admiralty, the British LT 
ak Invio ake it that this special effort wit 1n - « d Tnited River Plate Telephone Co BE 
appe his season we may take 1t f their usually striking L. M. Ericsson Mfg. Co., and the United River Plate Telephone Co. "| 
postering tan compensate pP f I| 5 that our readers A 
asure ¢ a ‘ngs. We feel sure WS "d 
. ants on the pt us vas which their enterprise i 
advertisements o ing the company the success à THE SUPPLY STATION SAMARITAN. E 
"J ioin us 1 W^ leserves. Ele on 
will Jorn tion undoubtedly deserves "VE ! WE d sd "ud; ; : 
in this direc MEME E From information contained in the " Electrical World " it appears 
vllt that the possibilities of progress through benevolence are not over- 
NALYSIS OF FUEL OILS. looked in the United States. In some cities, it is remarked, the : 
ESTING AND A o. | electric service companies have offered to instal electric fans on a oe 
T , Bickerton & Day. Ltd.. have now doctor's prescription, without charge. for the use of invalids, where Je 
„tand that Mirrlees, : the testing and analysing of et the patient is unable to pay and where electric service is available. l 
We under?" "m Jaboratory ju ^» suitability for use in Diesel oO pi; concession in a locality where the thermometer is more often 
uipped a sp À ascertaining then Ja is not sufticient to enable * above than beneath the 90th degree. in summer, no doubt meets with 
eq . wit 1 a 4 TAAN . t knowledge of olis i whether an oll IN suitable due appreciation. 
oil*. " The prest P chemical study ian satisfactory method of C P^ 7m auc REA tM e OO O o 2 - 
„gint way from à sg The only Seen engine, > i B 
ahem - t i in oil engl ji is by an actual trial cal and ~ 
t s . , " kh C » € f 
for u ae » value : e examination 9 jm company has |, 
ing ' xhaus conditio! SY AEN 
termin b. n € et this € » apparatus 
d ie, To ne ‘ains not only th dliuipped | & COWANS LT SALFORD, MANCHESTER. 
com cal pro r borat py w a ne which is, in uil sane ALL TYPES OF SWITCHGEAR È : 
ysl 10 tuel olls 'orking trials : T m 
ph jd fuc! 977 — otual Working cing the ca VS 
establi p for nalys"* on which X ne Before n D ine e: z = SS 
Mi eng ils su Dri aves of the | $e l 
ces H. oh the 9! 7 7 - (on and valvt jon of the — — 
with a 50 " ids wif Hm il. the ipe Then. on completion, n this See Illustrated Advertisement last week. 
i ] E 4 ; " “ul 1 * rc er. »xaminet R d . - 
Yu parti in i fully CAN SS — GÀ x 
at b ach ny | x1 and and car : mces, 1, 2an3 3, SaLisaury Court, Fiaar STRERT, in the City x 
4 wl Jeane open l Printing and Publishing Q , 
| at the FAISNDON. Faipay, OCTOBER U^ 
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ROUND TABLE. 


Remeiber! You cen warm your coat tails hy stands 
with your back to a 3 kw. radiator. 
+ * * * 
y : : 
Yours sinter y," a term of endearment used at ihe end of 
lecters written to each other by non-conference lam» inakers. 
* * * tk ; 


ee 


Fron a new series of * Pope” posicards :— 

He (at breakfast) : How powerful, 

She: What! the egy ? 

He: No, the light. 

x * * * 

Anent ihe above, Why are Pope lamps süll unpopu zr in 
Be:fast ? 

+ * * * 

Since the announcement of a weil-known firm of e'eztrical 
manufacturers it may be assumed that there are two kinds of 
boardom—hored and switch-bored. 

* * * * 

We are informed that there is a great ca | fos ozonair anna- 
ratus in Scottish cinema theatres, but our readors tliis side of 
the border wil! doubtless express no surprise at this. 

* * * * 

We hear thit only electric light users are being supplied wich 
free tickets to the Gas Exhibition by the Londoa gis unde:- 
takings. Hardly the thing, after Sir J. Corbett Wooda!’s 
statement that there is room for electricity and gis. 

* * * * 

Congratulaiiors to the “ Electzieal Times” on its 1,129ch 
issue, this being 22 and 5 over, or 22 and 1 over coun dang leap 
years; or, in other words, our contemporary hos just cete- 
brated its 22nd birthday. And a fine boy, too! 

* * x * 

The first Batt-Wailah smok v“ concert of the season wii! be 
held at the Holborn Restzurani to-night. The president, Mr. 
J. Snow Huddiestone. will take ihe chair at 7.15 sharp. AJ 
good Batti-Wallahs and their friends are expected to be there 
to see that he does not take it very far. 

* * E * 

Lord Rayieigh renerked at a coafereace at the Nationa! Gas 
Exhibition last week that incandescent manties were sus- 
cepüble to sound. He had one at his house which gave a much 
better light if he hissed. ©“ On the other hand,” savs “* London 
Mail," " we have sworn times out of number at one of ours 
but nothing has happened." They had better see the E.5.P.C. 
about it. 

Our oid friend, and che renowned eeciricai skecchisc, Mr. 
MacBean, has written a cinema pay enticed “ Heroes of the 
Mine.” He has been staggered bv a notice thereof in a cinema 
trade paver, in which the following gem occurs: "Strong 
arms drove hin back, but he fought dos erate’y i; he reached 
the cage, and, heediess of their cries, he sent the shaft on its 
Way to the depths be'ow.” We ere rot surprised to find that 
"the fumes were overpower ng." 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
| Manufacturera of— 
CONDUITS, CABLES, ACCESSORIES. FIT- 
TINGS. MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL. &o. 
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At the Nationa! Cas Exhibition there are being shown a 
number of pictures depicting the uses of gas. Amongst these 
we noticed two interior views of the Osram Lamp Works : one 
Ulustrating gas being used for wire jointing, the other showing 
the use of gas in the stearning room. As the poet said: * To 


; t 


what base uses. 
+ * * * 
The iusiration below is not a nightmare, but our black 
and white arüsis ides of the dream of a Nilfisk vacuum 
e'eaner salesman. 


A correspondent, oa the way home from the Advescising 
Exhibition, overhexrd the following in a " tuppenny tube” 
train from Shepherd's Bush :— 

Gent. (mopping his fare): Phew! 

First Lady (presamibiy sympathetic) : It was hot, wasa't it 7 

Genai.: Hot? Tes a scandalous thing all that gas a'ieh: 
indoors. 

Second Lady [doas kaox why he wanted two.—K V.A.]: 
Soi is, and doesn’t ii make vour eyes ache ! 

Closing Dav, Nov. L not Nov. 5. 

+ * * * 

Miss Jene Harrison, speaking at the meeting of the Socio!o- 
gical Nociety oa “Woman and Knowledge,” said that woman 
was more resonant than man, more subject to induction from 
the social current. Man was beiter insulated. Miss Harrison 
mus. have bee: to La Maison Electrique or have been talking 
either to Mr. Downe or Prof. Silvanus Thompson. Or was it the 
eflec ofa 7 Treity ? chop * 

* * * * 
OUR HOT PLATES. 
No. 103 to — 

The Marconi Press Agency for the ine 1 uscraüons and dia- 

grams in Mr. J. G. Hawkhead's Wire:ess Handbook. 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen: 


Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Acorington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (We i 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). *Mr. A. H. Shaw (Ilford). 


* Fresher. 


THE ELECTRICAL CO. L:« 


422. Charing Cross Road. London. 


MACHINES CABLES 


MOTORS LAMPS 
APPARATUS why ACCESSORIES 
METERS 
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SIEMENS 


SMALL 


MOTORS 
FOR ALL 


PURPOSES. 


WRITE FOR PARTICULARS TO 
SUPPLIES DEPARTMENT. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap OrFice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: " StgzMBRALoS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: City 5350, Telegrams: ‘“SIEMOTOR, LONDON.” 
BRANOHES : 


BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


TELEPHONE HOUSE. 


THE NEW PREMISES OF THE STERLING 
TELEPHONE AND ELECTRIC CO. 


The present activit 
i fied in the 


sterling Telephone 
ete n Tottenham" Court-road, London, ; 
Po cde z 
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EPH! INE H« USE. 
of this enterprising 
ars ago they opened 
rn lines at Dagenham, for 
escription. there 

: ial. both in this 
elephont "or telephone meii pee 
ade mar e ROS the es is 
d his fact just phone instruments 
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y in British telephone manufacturing circles is 

i :mpli .ommodious premises which the 

admirably exempli the commo pF x P 
& Electric Co. have just entered into occupa 

W.C.¥ Our readers will be 


The oflices, showrooms and stockrooms of the Sterling Company 
were in Upper Thames-street for many years, but owing to the 
growth of the company's business, extensions for the accommodation 
of the increasing staff were necessary, and the Upper Thames-street 
site offered no convenient facilities in this direction. It was there- 
fore decided to go into entirely new quarters, and the building in 
Tottenham Court-road, which has been named Telephone House, was 
finally chosen as the most suitable for the purpose. From a business 
point of view the position leaves nothing to be desired. This 
quarter of London is an excellent commercial centre, in addition 
to which it is easily accessible by tube, train and bus. A site fronting 
on to the main thoroughfare is also no mean position, and we must 
compliment the managing-director of the company, Mr. Guy Burney. 
upon the manner in which he has turned this to account. Under 
his guidance a party of pressmen were recently takea over the new 
premises, and he took infinite pains in explaining how the scheme 
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Exterior View or TELEPHONE HOUSE. 


for the accommodation of cach department had been worked out. 
The building. as our illustration of the exterior shows, is made up of 
four storeys, and occupies a corner site in a commanding] position 
which cannot be overlooked. Space has been found for an extensive 
storeroom, in which telephone instruments of various kinds are 
carefully laid up in bins and on shelves which give convenient access 
for any goods that are required. This department is at the top of the 
building. Immediately below is a large workshop and repair shop. 
This is fitted with lathes, drills and other small machine tools, all of 
which are electrically driven. The first Hoor is given up to the main 
offices, the managing-director's office. the export department. the 
boardroom. counting-house. correspondence offices, &c. On the 
ground floor there are a large showroom and offices for the clerical staff 
and engineering department. A roomy basement is made use of for 
packing. and a certain amount of temporary storage. 
The various floors are served by goods and passenger lifts, and a 
complete system of intercommunication telephones has been 


: n voi r A p po 1 ) 
Pa. | 
IB A | 
em T 


57 SUPPLEMENT to '' The Electrician," October 31. 1913. 


VICKERS 120 B.H.P. 220-Volt;Variable-Speed Motor, 1,000—2,000;R.P.M., sh»wn]coualed to; Turb3-Alternator 
on testibed for balancing purposes. = 


River Don Works, SHEFFIELD. 


Ssn 
1 Victoria Works, 

y LTD. Charlton, LON DON, S.E. 

ESTABLISHED 1875. Juno FOE Kent E pe * J-YWoolwich "peu (6 lines), 


var’ z " ^, 


<a a 009 2 œw- = 


The above illustration shows Standard Transformers as made for High Voltage Power Transmission Schemes, together 
with our latest type of Steel Tanks. 


TRANSFORMERS. 
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We are prepared to offer facilities 


for tests and experiments up to 


60,000 VOLTS 


effective, or we would undertake 
such tests and experiments our- 
selves to clients’ specification. 


Our installation places at our dis- 
posal any voltage between 2,000 


and 60,000 Volts.. 


Enquiries solicited, 


ISENTHAL & CO. ("7") 


Denzil Works, Neasden, London, N.W. 


War, In 'io, cn! Celental Oers C. 


Contractors to the Adena, 


installed. This latter has cost the company a gocd deal of money. 
but it affords a striking example of what can be done with an inter- 
communication system in a business house. The system of lighting 
has been carefully thought out. and in the offices and showrooms use 
has been made of the Adnil semi-indirect fitting. which has been 
embellished by the addition of spun polished brass rings round the 
reflector and the inverted bowl. 

From the buyers’ peint of view the showroom is undoubtedly the 
chief centre of attraction. It is very much larger. and much more 


impr eoe 
dE Lr 


SHOWROOM, TELEPHONE HOUSE. 


completely fitted up than was the showroom at Upper Thames- 
street. The colour scheme has teen the subject of special study. and 
a departure from the usual green baise panelling has Leen made in the 
shape of a combination of mahogany and slate-grov. The effect of 
this latter colour is verv striking. and also pleasing and restful to the 
eve. Instruments mounted against. this surface stand out. with 
exceptional prominence. and vet they are not unduly obtrusive. as is 
the case with green baise. Mr. Burney described a great variety of 
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*clephoro instruments in the showrccam. pointing out the special 
advantages of each pattern. He showed us everything. from the 
" Parlyphcne "—tke house telephone for use on bell circuits-- to the 
leon-eased. instruments which are used, and which successfully 
withstand the severe conditions of service impoced in mining work of 
e.erv description, Fetween these limits of production is an infinite 
variety of intercommunication telephones. magix to wall ard. talle 
instruments in steel and wooden boxes. bells of various: types. shet- 
Cring apparatus. and portable and military (phones. ‘The manner 
in which these instruments are grouped in the showroom must 
! e cf great assistance to the management in displaying thein to their 
customers. 

Quite aside from the excellent display of instruments made in the 
lerge showroom just referred to. we must comment specially upon 
the pelies cf the company in utilising the two large windows at the 
fic nt of the premises, and which immediately face on to the street. 
for what is undoubtedly an exceptionally tine display of telephones. 
It will ke understood that the man in the street does not walk ints 
the premises to buy telephones, but at the sane time there must be an 
ininense intrinsic value, quite apart from the advertisement, in 
giving the public an cpportunity of seeing what a great variety of 
telephones is now manufactured. and to what extent the telephone 
is now applied in every walk of life. and in every business and 
industry. We take this opportunity of expressing our thanks to 
Mr. Burnev for his courtesy in showing us through these excellent 
premises, and also for the supply of the illustrations and matter 


which make up this article. 


FUEL, LIGHT AND POWER EXHIBITION AT 
SHEFFIELD. 


Sheflield has long been noted for the pall of smoke which hangs over 
it even on the finest days, aud as this pall can be seen for some 
distance it forms an excellent. vehicle for comments of semi-witty 
or satirical order. Itis therefore not surprising that, apart from any 
other reasons, the inhabitants of that city should be making etfor': 
to rid themselves of this unnecessary and inconvenient curtain. 
though it is popularly supposed to bring in wealth. The Fuel, Light 
and Power Exhibition which was opened last Friday at the (itv 
Exhibition Hall by the Lord Mayor (Ald. S. Osborn. J. P.). and which 
will remain open for three weeks. should Ec a great assistance in this 
respect. The ordinary public are here shown the various methods 
by which fuel can be burnt without smoke. and heat, light and cook- 
ing power obtained in the saxe pleasant way. As usual on these 
occasions, electricity plavsa large part. not onlv, as might be expected, 
for lighting the hall. but also on numerous stands where the most 
modern types of lighting. heating and evoking equipment are to be 
found — In this connection it is interesting to note that the local 
electrical contractors are fully represented, in spite of the fact that 
Mr. S, E. Fedden, who is popularly supposed to re hostile to their 
claims. has been a moving spirit in the organisation of the exhibition. 
This seems to show once again that things are not always what 
they seem. 

Among the electrical exhibitors we may first mention the CITY OF 
SHEFFIELD ELECTRIC NUPPLY DEPARTMENT. whose stand is devoted to 
exposition of how electricity is applied to lighting, heating. cooking 
and power. Domestic lighting. shop lighting. advertising radiators 
are also dealt with. and all the newest types and designs of water 
heaters, bed warmers. hair dryers. cooking stoves, grills, toasters. 
boiling rings. kettles and coffee. percolators. and laundry and domestic 
irons find a place. Special demonstrations of domestic ironing. 
toasting, cooking and vacuum cleaning are being given. while the 
café is operated entirely by electricity. Water heating and covkir$. 
grilling and toasting apparatus are also shown. | 

Messrs, Jons Warsn have a good show of electric signi 
elect reliers. standards, counterweight fittings and pendants. Heating 
apparatus is also well represented, and all the newest types ot 
radiators and convectors are on view. A comprehensive exhibit 
of electric: cooking has leen arranged, embracing apparatus for 
use at the hotel or club, as well as catering for the requirements of 
the average household. The complete cooker has three boiling 
ring. with regulated heat, high. medium and low, two grillers. ^n 
oven with door glass fronted, to enable the process of cooking to be 
watched without lowering the temperature of the oven. Top and 
bottom heat. with regulating switches, makes this oven a great 
success, With fine catholicity of taste Messrs. Walsh also have a 
display of gas fires and other similar heterodox apparatus. 

Messrs. SrEiNTIIAL, BoypELL & Co. are. representing Messrs. 
Evershed & Vignoles. Their stand contains representative examples 
of the ©“ Megger“ and." Dueter.” together with a comprehensive 
display of electrical measuring instruments. including not only indi- 
cating and recording instruments, but also the dionic water testers 
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NANANA NŐNININIÍNINININININININININININININININININININININININI NINININI NŅNZNZNZN 


ROYAL 
EDISWAN 


e 
Drawn Wire Lamps 
Fully licensed under British Patent Nos. 21513/06, 27712/03 and others. 


CAN BE BOUGHT 
AND SOLD WITH 
ADVANTAGE FOR 
52 WEEKSIN THE 
YEAR. 


IHE EDISON & SWAN 


United Electric Light Co. Ltd. 
PONDERS END MIDDLESEX 


London Showrooms & Stores— Queen St. & College Hill, E.C. 


BRANCHES in Bristol, Belfast, Birmingham, Cardiff, Dublin, 
Dundee, Glasgow, Hull, Leeds, Liverpool, Manchester, Nottingham. 
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Total 
| s ? Power Voltages.  .n.P. con Total ara Max. | HT. 
No. Supply Authority. | Manager Principal Local Trades. e Joanie neoe at Ena of un motore 
| . . 1 + man if 
| ! A.C. D.C. e connected. arcu. . Kw. na 
i | Granit i . works, shipyards, 220, 440 "aon eee i ar n 
1 | Aberdeen Corporation... .... J. Alex. Boll ..... Staite quien eng: works, shipyarit;| 400 | morae] „7734, | L139 | 160 fewer d 
wks, paper wks., woollen and jute wks. 230 2-wire 31/8/13 load 
2 | Ayr Burgh Council .. ............-+ Roland Marshal | Prineipsliyrosidential, building f yara, 100, 200 | — 250 181 30 | 
carpet works, boot factory _ {Single phase 500 31/5/13 
3 | Barnes Urban District Council | C. S. Davidson ... Sawmills, golf-club making, laundries, I 210, 420 598 78 50 | 770 
printers, rubber worka, engineering th ’ : 
works. carriage building. baker.es, &c. ree-wire,  30,9/15 
4 | Barnsley Corporation ............ E. A. BR : | FoundriegJaundries.bulldere n join- 230 ,b00 159 | 30 | 950 
ABB. „li 't'rs, paper mill, glass 
5  Barrow-in-Furness Corporation | H. R Borne betile makera, d. s 220, 440 el 261 | 2 
| Me seg ee Shipbuilding, ou steel and : 94 n 113 60 1,321 
"—— i |, engineering Wor 110 single- 
6 | Bath Corporation .... ^ Francis Teague .. Engineering, cabinet - aaae, Shas e eo aie zs 275 72 C80 
| clothing and corset factories j 
E Battersea Borough Councii...... | F. A. Bond......... Soap and candle works, engineering works, : 230*,060t | 4,276 A 150 | 1,700 | 
| millers, railway goods yards, stone yards 30/9/13 day load, 
8 | Belfast Corporation .............- T. W. Bloxam .. "Shipbuilding, spinning and weavl-g, 2 440 9,500 1,425 120 ' 
ropeworks, handkerchief making. three-wire| 15/9/13 
9 | Birkenhead Corporation ........ G. P. Shallcross... Shipbuilding and ship Ret laundries, € 460 31,585 | 218 120 1295 
| leather works an three-wire 6/9/13 | a 
10 | Birmingham Corporation ......... | R. A. Chattock ... | Metal, cycle and jewellery trades | 6,600 220 440 58,000 | 4,975 500 e i 18 
(Including Aston Manor ; nd Hindsworth) PT e 5,000 $40 /180 21/9/13 | | i & p. 
41 | Blackburn Corporation ............ | PP. Wheelie Cotton manufacture and general "m prem 220 *5,032 *1,960 . 120 5,990 
AS IS industries 50 periods 440 8/1/15 
| | 1110, 320 1-ph. 
Resin C. seres, , Join ks, bakeries, bottling stores,’ 200 
12 Blackpool Corporation ERES A rks, bakerict, & enter tal nme | 500 ASA 3 265 100 
43 Bolton Corporation ........ =e. W. J. H. Wood... Cotton spinning and engineering , 100, 200*| 230, 460 | 14,740 1,:88 150 | 4,753 
works | l 200 & 400f 31/8/13 | | 
14 | Bootle Corporation .......... = T. Dawson Clothier Engineering, timber, dyeing, etu 220, 440 | 3,803 kw. 200 | 1,600 
| pumping, tin smelting & genera 3-phase | three-wire 20/9/13 
15 Bournemouth & Poole Elec- | E. Ll. Ingram* ... | Boarding - houses, hotels and |100,200,400 250, 500 773 307 25 
tricity Supply Co., Ltd. W. D. Brightmant | building trades three-wire three-wire| 3/10/15 
| 
46 | Bradford Corporation..... ........ Thomas Roles ...: Textile worka aye Ee Mace , 400 aay 460 A e iq " 150 | + x 
| laneous. | | Oe ree- wire Bulk |3upply 
*5,663 9428 
US isti i ing works, breweries, sawmi'ls, 
17 , Brighton Corporation.........-- J. Christie ......... Engineering worka, roid etorage, AC. 230, 460 EIU 640 | 100 
18 | Bristol Corporation aie da. XA EA H. Faraday Proctor Tobacco, cocoa, printing, leather, |105 & 310937 250 15.575 1.692 300 |4 397 | None 
M.Inst.C.E, M.LE.E. confectionery, clothiers, brew- | S.P. ; & 365 500 31/8/13 approx | : 
| ing, paper manufacturing v 8-phase | 
19 | Burnley Corporation............... | Jas. E, Starkie...... Cotton weaving, foundries, col- | 220, 440 1,486 436 : 50 | Not | None 
lieries, &c. |, 209/13 | known 
20 ' Burton-on-Trent Corporation... | T, CHalbsssco rens , Breweries, timber mills, evgi- | 200, 100, |500 (tram- 1,723 248 66 850* 1 
j neering works | kai 400 j|waysonly) 15/8/13 
21 | Bury Corporation ............-..... S. J. Watson ...... Textile, engineering, paper, XC. | 400 220, 440 5,800 About 400 
22 Carn Bren ee Need Urban t. A.Hards ..... Mining and foundries ............... 240, 480 | T o ie i 50 200 | None 
| Electric Supply Co., Ltd.) | "n tlirca wire. OG) | 
23 Canterbury Corporation ......... . C. A. Blascheck... Pounds Santee works, 220, 240 | ks ja 50 579! .. 
| u , 30/9/13 | 
| NIE Ship- d 
94 Cardiff Corporation .....-.....---: Arthur Ellis........ Pp rope T Iunio eE ara 200 | 200, 400 4,814 738 110 | .. |None 
| p millers, cold storage, &c. | 400 three-wire| 31/8/15 
25 Carlisle U.D.C. .. onn F. W. Purse ...... Cotton factories, tinplate printers, en- | ; L. & P, 280) 2,328 402 57 L&P. 
] p aim and railway shops 460, 3-wire, 31/8 /13 | 1,200 
companies traction 5CO traction 
| MES 350 
26 Charing Cross, West End & H. W. Kingston © Printing ......... eene HH 1 Ex bulk sup. | 
City ‘electricity Co. JM. Gatti (Mn. D) 94000: [| 00 200; 3s p (03:9 | 
27 Chester Corporation ............ -- S E. Britton ..... , Bngincenng, flour mills and | 210. 420; 1,289 256 | 50 EEE 
l rinting ; ^4 , , 
| Printing, ! y, furnit king, | l three- wire 25/6/13 
28 | Chesterfield Corporation .....- R, L. Acland s foundries potarcs and caribonmd bor 240, 480 1/200 198 100 |1020. 
29 Clyde Valley Electrical Power }) A. Starr........ Steel works, rolling mills, collieries, 11,090 trans. threo-wire, 51/3/12 666 |13,900 Several 
Co. | debida paper Eno brickworks, foundries. to 400 pow e s | d 
sbipyaras, n» Oy! 
30 Cork Electric Tramways & H.H. Naler ..... “Breweries, butter factories, laundries, RD 460 n 437 | 100 None 
Lighting Co. | bacon curing, feather purifiers, printing, , " 18 9/13 
| tanneries, milling, refrigerating, &c. 19/ | 
31 | Cornwall Electric Power Co... | L. A. Harda . ....-. | Mining and foundriea... ..... nm 16,000, aao! " | 5,000* | 198 120 | 2,167! 6 
32 | Coventry Corporation .......--+- George Tough..... Cycle and motor cars, toolmaking, | 200 ay 943 | 100 | 7,560 
| l ' weaving, watchmaking two-phase | i 27/8/13 | | 
33 Darlington Corporation ........... lI R; Ps Lun. Engineering, yarn spinning and — | 930. 460 4.496 411 125 1,702 
scbool furniture | | x | 93 7/13 | 
34 Derby Corporation .......... | T. P. Wilmshurst ees Si RED 200 460, 230 5,500 550 230 *,,860. 
35 | Derbyshire & Nottinghamshire A. D. Phillips...... Iron works, collieries lace and hosiery á40 jare ki ra opo | 778 
H works, engineering WOTKs, brick- , 
Electric Power Co. ck Bo: rick 250 550 30/9/13 | 
| Y Woollen manufacturers, rag grinding 
36 | Dewsbury Corporation ............ R. H. Campion ... printing, laundries, clothing anh 220 | 1,634 | 262 60 ; 
$ facturers, wool 8 iking, engineering. 440 30/9/13 | 
31 | Dublin Corporation.. .. .. -= M. Ruddle ......... tgp m cede evators in stores, „200 S.1 A : 4,987 863 130 (6,979 
38 | Dundee Town Council .........-- H. Richardson ... | Jute mills, shipbuilding, foundry tis TOM 400 1 950 404 65 
‘This figure arrived at by taking the general supply load at 11 a.m. on fine days and deducting 10 per cent., this being estimated as the lighting load on such a day 
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ELECTRIC POWER 


SUPPLEMENT to ” The Electrician.” October 31, 1913. 


SUPPLY. 


————— —————. 
Se es aeaio 


| Isolated 
Method of Drivin Approx. | 78018 
ng Rates u.P.ofother| Plants at R ) 
No ls | quede a o a e strii 
G ; | ac zr fem , E.E. Wiring Rules for Motors 
| Wr vad Per unit. p Eu NC | generally apply in all districts.) 
| motors. s=Steam. | 
| | OHP o TM 
1 ; ahd. to id. | On &p- LEX | 
| accord. to cons.: plication’ 
2 560 | . 23, to 1d. 
| C0 | 151:5 Quantity baste sia 400 ws ease pasate 
: : * Consumers most'y new to district. f Incl. ; 
3 | 50 480 po dis. On ap- * 55g. 500st works Sant y new to district. t Incl. sewage 
| deli? p plication | 
4 aN tint, lehting * Discount 5 per cent. off lighting accounts 
jed & lid. D.I.* | Sliding scale for motors. [only. 
5 aca Wa £3 perkw.+1d. On ap- | $-phase plant beirg installed. Special rates 
M.D. 20.— 1d. |plication for large con-umera. 
6 13d. to 1d. Ds * * Isolated plants using gas, suction gas and steam are in 
operation, of which there are no particulars, 
7 Flat rateld. 3, Terms by * Under 3 n.r. t3 11.P. and above. t Or £4 per 
lu. D. 2.—14. g : kw. max. dem. per annum and 4d. per unit. 
8 & 1d. accord. On ap-! 1,800 400s Lighting and power 5,700kw., traction 
| to cons. plcatinn 4,180 kw. 
9 ljd.forfirst| ... , * Exceeding 1,500 units per quarter at 1d. 
' 1,500 units* | | 
10 " iu ld. 0:85d. to, 33,000 | 
| 9-54d. | | 
11 5,000 | 12,100 6,000 at lià., "Total p.t. P. does not include traction. | With sliding 
44,000 at 1d., - i scale of discounts, Over 150,000 units at ‘55d, fin- 
150,000 at *75d.t | cluding 1,100 looms from 4 to 1-11. i, each. 
12 ix "T 3d. and 1d. ue d P: iuis 
M.D. | oe ea 
13 os " 2d. Ist 1,000. 1d. T | " Single-phase. + Three-phase. 
after less 10°/,} | t Extra discounts to large consumers. 
14 "UNES NECS 2d. to 500 per ||By agree- 1,500 1,5009, 8087, e 
| qtr., ld. after ment 4,510s 
15 Suc nus 24d. with | On ap- * Chief Engineer. t Secretary 
| discounts |plication 
16 "c" 2d. told. | £3 per *Tiese figures include the motors of a consumer taking 
9d. to jd. kw.t an R,H.T. 3-phase bulk supply and converting same by 
means of three 500 kw, motor gencrators to direct 
current. fPlus 4d. per unit, less discount. 
17 i - 1d. Special terms to large users. 
i tricted 
18 : unr es | *To avoid as fsr as possible the use of max. demand 
= | Hs. ri gs n ap indicat. rs a flat rate is usually agreed upon 
| with discount plication: Special agreements based on a fixed charge of £7 03, per 
19 | i po ul inum per kw pigi ps per unit, Pn 
ighting 3d. d : ; ower rates :—First irs. use per quarter of max. 
680 n^ . None | Na information. demand 1i4. per unit; 1d. Stee,” Equal to or anove 
heating 14d. flat 400, 500 and 6(0 hrs, uee per E.H.b. per qr. ‘9d, “Sd. 
3d. & 1d. MDal i and ‘7d, per unit respectively. 
20 | 2770 1,446 aan ai a On ap- 397 158g 3-phase system now in operation, 12,00 ' synchronons 
. "ska ee tor. 
1d, heating plication Py d ighti Re;tricted } 3 
21 | 4240 | 560 | 194,14. | Onap- | 2200 40,30 © "e eee gd 
$d. and jd. |plication 
22 126 |4d.& 1d. M.D.) On ap- 50g, 10s Power supply includes driving stamps, pumps 
| n aj g, 108g nc 
_ or 24d. flat |plication and other mining machinery. 
23 | 666 . làd. flat 5 p.c. ' Maximum demand to date, 579kw. includes light and 
dis, cash 28 days power. 
24 ! | 14d. flat, 4d. Poe mk Most of the engineering works on private property, from 
| , & 1d. M.D Porc e id which Corporntio.:8 are at present debarred from entry. 
25 857 i 1,471 74. fat. 1d.and Special 978 Power supplied to tramway company, also to 
| 81d. two-rate, te C il : 
| Ateo Maximum rms ouncil for sewage pumping. 
| | Demand. 
26 | | 3d. to 3d. | On ap- | 
| plication’! 
21 144. 1st 200 | Above | . 
ios 858 units per qtr., 25,000 p. | 
98 ld. after 1d.tlat rate | 
ae E 1àd.—1d. MEMMIUS VV 
'& 3d. contract | 
29 25 - On applica- | On appli- MEN ZZ s 
| ^ tion eee f 
30 | 2,268 900 32d,1j4.1441,14.| None | 500 steam | 500g, 200sg, Competing gas 2s. 8d. per 1,000 c.f. with 
sliding scale 450 gas 2,0008 |. 25% disc. when annual bill exceeds £50. 
31 O i cati * [nclud ly to Urban Electric Suppl 
e n application BEUC ER SUPP rie >uppy 
x Co., Ltd. (Carn Brea, I.S. O.) 
82 | 9,745 ' 1,605 | ld. 2,500 units} On ap- | 4,200 * 25,000 units or over per quarter flat rate of 
33 Dir cute cone plication i ld. Special charges over 75,000 units per qr. 
ljd.todd.;£4kw| ee | o tees 
M.D. & 3d. unit ! : 
is | ld. for all 1,000 | " . * Motors only, not total demand on station. 
| day use | | ; 
30 one od.—14d.* - : * Special rates for large consumers. 
36 ; | * Max. demang, or restricted hour 1d., pa., gad., 3d. 
Boith ù Tian ens e according to quantity. "241. 1 hour per day Ja. after 
37 | Companies. M.D.S. . : 
Both 1id. 3,500 —— Demand steadily increasing. 
38 500 | 1,450 | 24d. down- | On ap- ies | IM ZZ ZZL'. 
approx. | ap} rox. wards plication | 
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X ELICIT" m a Á — ———M— == ^ ——————-.- - — ~ 
fie T A en es a 


| Total n 
| | Power Voltages. | B.H.P.con-| Total sd tie Max. HT. 
ted at f . 
No. | Supply Authority. En leap ad Principal Local Trades. ———— —— ros rns Reh bea mit 
| ger. indicated connected. Circuit. K , 
| A.C. D.C. below H.P w. Any) 
Set ee M I CC UNE a Hester St dud 3 Ku LES qe xr peces 
d yard f 25s | 480 ,Pte.s55,*Stn.. Prvte , 209 
38 East Ham Corporation ........... W. C. Ullmann ... Sewage works, printers & wood yard for 240, 480 osi. 20/9 Nigro 40 | 
30 Edinburgh Corporation............ F. A. Newington. Praag. joiners, masons, engi- - 230, 460 30/9/13 3,062 70 
neers, brewers 900 | | 
41 DT l Engineerin oodworking ma- T 1,971 294 800 
| Fulham Borough Council ....... Arthur J. Fuller finery ordre peser nil ™ | two-phase 3/10/13 S | 
42 , Frome Electricity Supply ......... F. H. Merritt...... Cloth, silk E india-rabber milis, iron m 240, 480 1,500 ! 214 ` 50 420  .. 
nd motor w , : l 
breweries; mill farnishing, dairies bacon three-wire — 51/8/15 ' | approx 
curing, priuting,furniture & cabinet mkg. | 
43 | Glasgow Corporation............... W. W. Lackie...... Engineering, clothing, printers, 6,500 250/500 59,44 . $5805 | 400 | .. 
(Including Govan and Partick) butchers and bakers three-wire| 51/5/13 | | 
' { 
44 | Grantham U Electri - , foundries, timbe hants, * 4 429 
iy Go., an BOP |J, E, Edmundson | Brickwork, foundries, timite meten three-wire 30/913 18 | T 
45 | Greenock Corporation ............ ' J. A. Robertson... SOME: engineering, sugar 58) 500 | p^" 820 | 545 m 
refining | | 
46 | Grimsby Corporation ............... w. A. Vignoles ... | Docks, timber yards, foundries -. | 230, 460} 1,948 302 95 1567 
| and engineering works three-wire| , 28/8/13 | 
47 Guernsey | Electric Light & A N. Rye ......... | Stone quarries, fruit growing ... € | 210, 420 Tre e =} 80 Fa in z 
ower Co. | | aaa | | 
48 | Hammersmith Borough Council | G. G. Bell ......... Engineering works, electric lamp | 116, 220, 440 | M | 525 500 | T 
| works, small laundries, &c. 2,300 H.T. 31/8/12 | 7 | 2 500 
49 | Heckmondwike Council ..... ee G. H. Carter ...... Woollen manufacturers, rag grinders, " | 230, 460 1,600 | 201 | 150 "X 
| Soachbuidere, aei “hoa, factory, three-wire 17/7/13 | | 
50 | Hereford Corporation............... ider making, breweries, mills (flour), f | | 
| Hereford Corporation | W. T. Kerr......... Ci aè ia ; pe benga mill A our), farm " 220, 440 | xu 125 64 464 | 
51 | High Wycombe Electric Light | W. E. Brandreth Chair and cabinet making, paper " | 420 | 893 181 60 | i 
| & Power Co. i mills, engineering | 210 ' 25/10/13 | | | 
52 , Hove Electric Lighting Co. ...... C. B. Smith......... Purely a residential district ex. 7 | 220 522 185 | 12 , .. | 
cepting shops | 27/9/13 | | 
93 | Huddersfield ........................... A. B. Mountain ... | Cloth manufacturers ............... Three-phase J *5,838 | 390 | 150 1,940 
| One-phase EIE |^ *9210 | 658 ! 25 1,990; 
64 Hull Corporation Electricity | H. Bell... Oil mills, cement manufactories, ship- | ¢49 & 29) for 220, 440! 10,984 886 | 100 | 6,682, 
| Department building, engineering and docks 'arge supplies three wire 31/3/13 Consumers: | | 
53 Ilford Urban District Council ... A. H. Shaw  ...... Photographic apparatus, chemi- u . 230, 460 93554 179 | 60 vee 
cal works, paper mills, laundry - three-wire| 26/9/13 | | | | 
i : ! 
56 | Islington Borough Council ...... Albert Gay ......... | oM sad Tan eee ae ee Single-phase. ee 5,030 | 906 ' 105 | 4,928, 
. confectioners, printers,motor car builders 50 u 100 900 81/8/13 
' photographers, wheelwrights and 400 | | 
37 | Kettering Council ....... ............ W. A. Walker...... Boot and shoe and clothing fac- 230, 460| 1,488 . 382 30 625 
| tories | three-wire 50/9/13 | | i 
98 Kidderminster & District Elec- | A. Charlton......... | Carpet manufacture..... ............ 460 . 1,615 el 26 . 790: 
. , Arle Lighting & Traction Co.,Ld. b | | 31/12/12 | | | 
89 ; Kirkcaldy Corporation ...... _._. O. F. Francis ...... | Linoleum, engineering, furniture, . 230 | 1496 E. 200 , 845 
| | malting works, linen, &c. | oad 460 15/5/13 | | 
60 Lancaster Corporation ........ ee Mie etiam hen wes | = | 230, 460 | m3 | we — 50 | onm 
i -W | 
61 Leeds City Council............. + | C. N. Hefford ...... Names AI AAIE 200 2d ii 25,2220 | 4041 600 11,640) .- 
62 | Leith Council.................. SET a ee Engineering and general............ "o 230, 460 rc | 560 120 | 995* .- 
ord, M.I.E.E. "| —— 80/8/13 | 
63 | Liverpool .............................. | H. Dickinson......{ |— — ..... |^ .. | 930,460 | 12/069 ı 2,246 160 | .. | 
64 | Lincoln Corporation ........ ...... | Stanley Clegg ... | Engineering works ......... ........ u | 230, 460 | P5 | 800 | 100 600 
65 Loughborough Corporation ...... | W. H. Allen ...... Hosiery and engineering  ......... 25 P | zd 142 | 43 | 270 
n S three-wire 9/9/13 
| Straw ! ; " | 
66 ' Luton Corporation ................. W. H. Cooke... "ylexulis and general engineer, foun 6000 280, 500 ; 4,508 800 | 160 2,452 
67 | Maidstone Co oration . ......... E. E. " jb Brewin paver iil . reo MATE Ins | | 
| rp 'E. E. Hoadley ... i Bui EEEE DOA ae a D Ppa " 230, 460 | 2015 269 | 60 812 
68 Mansfield Corporation ............ ; E. Holcombe | Boots, boalery, cotten doubling, found. | - | 240, 480 | 7165 | 186 30 About 
| p Hewlett. + p Hn bax, mator bolan sand and 800600 25/9/13 ne 
69 Metropolitan Electric Supply Co. | J.S. Highfield...... | Ordinary shops... ‘nwt | yy oan ote 1,606 60 | 
| | | all 415 
70 Middlesbrough Corporation ...... H. M. Taylor...... Iron and feel works, shipyards, | x | 220, 440 1,786 ab't. 350 50 450 
| Joiners shop |vhree-wire, 30/9/13 | | | 
71 Motherwell Corporation............ James A. Wishart Engineering and steelworks ...... | i | 230, 460 “ust | 121 | A e: A 1,100 
| TR | | | 30/9/13 | o 
72 irit nt District Electric | W, D, Hunter ... Engineeri and ,hipbuilding, 100 & 240 240, 480 | 11,918 | = 500 | 5,060 , 
) s rks, &c. -Wi 
78 Nelson Corporation....... eren Geo. F. Nayler ...| Cotton manufacturing aS aM P» 230, 460. gal tg | qne] je 
74 Newport Corporation A. Nichols Moore | NT: ‘throo-wire) 29/10/13 | | Cannot, None 
rporatlon.. ............ i chols core | Coal, age ate , nails, oriak: 100 & 200 | 320, 460 | 3,071 | 356 100 pese on 
works, millers, ship repai i -wi | | | give | 
76 Northampton Electric Light & |G. H. Jackson ... | Boot and shoe factories, nh lng arte : is 420 | os | ' | 40 | ji dig 
ower Co. | | printers, motor car works and tanneries za Ith Pd leave 30/9 2: e | 
76 North Wales Pewer and Trac- |G. K. Paton (Chief | Slate quarries and electric fur. | — 800 | in 5,6 85 ' 1,000* [e 2" 
tion Co., Ltd. Elec, Eng.) | naces 5-phase | 26/9/13 | | 
77 | Norwich Corporation NETS TET RNE F. M. Long ......... | Boot and shoe, mustard, print- vie 220, 440 4 621 708 150 (1,350, .. 
"UN "d — | ing, breweries | 30/9/13 B.H,P, station, 
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M ivi Approx. Isolated 
ethod of Driving. Rates. n.r. of à x. | Plante at E 
NOS | eee oain (Norz.—Inat. E.E us M Mot 
be : .—Inst. E.E. or Motors 
G p mas “| Per unit. UE P doc ed g= Gas, E generally apply in all districts.) 
wile A. 2E E dre 
| E HP. | 
39 | ves jas 2d. to 1d. *Motors in gen. sin. for conds., cooling towers, 
10 | | aA aa Beck artesian well, driv'g mach'y,&c. Grate stokers. 
| "UU M.8) hr. M.D., enaiis 
M ‘7d. further : : 
ld. flat x: : : Poser and lighting on same mains, 700 kw. 
. | plication. Ay-load motors only. 
42 gpa. eui H On ap- 509, 25sg, | as did 
| . MD * | plication: 500s, 20 crude 
> : D. ml 
2 id. fat rate for |d; & dd. sb] ——— — — 5 — igna 
| restricted hours} M.D. | 
44 zi is c erede REM |. No record. | — — ——  ........ 
ra 
45 280. te dd. ddioód. aae c0 e asic 
- 94d. to 1d. with | 
"e | o. 1d. T8. oe ires n horse-power of motors does not: 
| include the t i i 7 EU 
41 | |...  ° From 4d. to | To sub- 1,000 509. 2539, — = ia 
is | | T EUN E stations 1,000s, 5Coi 
‘a max. of 331 p.c, = ia os 
i9 | 9d. to 1d. | Special 
Sliding scale terms | | | LN 
80 
562 "3d. to 1d. 20g, 160g, | * With discount on hours of running. 
B1 ; 4d.— 1d, M.D.sys- | 500s 
"E jtem,24d. flat rate om 16g, 200sg | All motors are hired out by this company, 
| 2rate meter | and are maiatained and inspected. 
52 | 
! | e ODE hr L Radiators are at power rates, but are not 
53 | | Qd a En là included in this return. 
| fis discount! Srebteniberz 20,1218: 
54 2d.—1d. per On ap- Hired motor system inoperat’n. About 1,1C 0 n. P.connected ` 
55 ai scale plication * Subject to 8j per cent. dis,, for payment within 14 days. 
? d. to 1d. sliding) °“ ld. power rate for large consumers. 
scale 
m | dd.Hat ^ Nil 1,760 | 6789 | 
s , J eet 2299 e 
| | 6608 
57 | 1,348 140 2d. to 1d. On ap- 1,070 | Discounts ; sliding scale up to 5 per cent. on 
88 | | plication power. 
14d. Special 1,290 No information! = . .— ....... 
80 quotation available 
| .  Mid.to3d.ltg.  ... 1 large engineering works, 1 large malting works, and 1 
00 1id. to 4d.p'r. linoleum works received entire p'w'r sup. from Corpn. 
2840 | 429-0 4d. sliding | By con- 620 200g | nase i» | 
7 oe pi 
joe She eect. "E MEM ZZ Q'— Q»QQQ' 
62 p ss E s ut *For industrial purposes only. 
: | * 9d. up to 3,000 » 14d. from 3,000 to 10, l 
63 *2d., 14d.,1d. , 1d. all nita ences o 10,000 per qr., Sic faeces 
64 demand " and * ratenble value " systems of charging. 
| | $e. 2 ELT nn ap- n 
» M.D. |plication 
65 530 297 ‘(| ld. flat, M. for "E , 499, 25sg, | 000000 eM 
night shifts. 3508 
66 | About | About |*2d., 14d.,1d. About 400 About 200g | °2d. first 500 per qr., 14d. next 1,500 per qr., 
67 ia " 650 Ta . 100sg, 2505 | 1d. next 3,000 per qr., 3d. remainder. 
oth | Various...... bsg faa eee 
ag See schedule en id 
| 4d.& 1d.M.D. uu 228 About 3000s*| "Town gas sold at 1/6 1,000 for power. Tram- 
| ld. daylight way supply 1,200 H.P. notincluded. Eight 
e . specials large textile mills. 
| Sac ee On ap- * Not including collieries. 
10 ! ld per unit |plication . . . 
bom 9 l2d& 4d. M.D.  «. Largest installation, shipyard, max. demand 
"ü Sp. on app'n. 400 kw. | 
iva ves 1d. and h. u- do cho 00^ —— S o0 ——— Aes 
12 | 
: Max. 14d. | A0cording est consumer, Sir W. G. Armstrong 
13 | factor, &c. Whitworth & Co., Ltd., Elswick Works. 
Bo th * | " i ! * Motive power— 24d. for 1st hour per day, làd. every 
subsequent hour, less 56%. f Including 6 at gas works, 
"^ | About | 8,069 | tine 4jà.14. | 1jd.-1a | Sema eee 
" 950 9 Power 8d.-1d, ° . ^ | * l ETETETT) 
Tae uu ET to 1a : n ap- About 850 | * Large consumers 1d. 
76 050 i 27 iding scale*|plication | ists 
. uarry load Inding, ing, ai . 
| jc» 00 | On applica id 5,650 Dien and mills. js ble at 10,0000: 3-ph., all 
lidi overhead, bare wire & 30,000 v. Bulk supply to Alu- 
"n sliding scale minium Oorpn. (Ltd.) at 20,000 v. *Motor-generatora, 
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like our Conduit 


are The Best 


— and — 
Most Reliable. 
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BIRMINGHAM. 
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ARE STILL 


THE BEST 


For Maintenance and Repair of 
Electrical Machinery. 
Manujactured by 


STANDARD VARNISH WORKS, 


For Prices and Particulars apply- 
Insulating Varnish Dept., 


PINCHIN, JOHNSON & Co., Ltd., 


26, BEVIS MARKS, LONDON, 
EC. 
Phone—London Wall 9916. 
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| Power Voltages. 


below. 


: j | 

facturers, builders, Min, water Infctrs, &c, 5 | 

Wellingborough Electric Supply T. Willmore ...... Boot factories, engineering works | 230, 460 
Co. and joineries n 


T Engineer and Seen 
Supply Authority anager. | Principal Local Trades. 
| AC | DC 
| 
ee eae ee ee ee ONERE eee 
Nottingham Corporation ......... H. Talbot ......... Lace, hosiery, tobacco, engineer- — | 200, 400 | 
E. ing, leather  three-wire 
Nuneaton Corporation ............ | S. C. Gibson ...... | Hat making, hosiery, wool, cotton, elastic bu | 220, 440 | 
web, foundry, quarries and collieries, three-wire. 
boot and thoe factories. 
Peterborough Corporation ..... rd CGI us Engineering, brickworks, rail. 200, 400 | 
Reading Electric Supply Co Crt aren E. Rowley Hill eee Printers enginecrs and iron founders, 200 200, 400 | 
saw-mills, flour-mills 
Redditch Urban District Council , R. N. Mayne ...... Needle trade, fishing tackle, 210 T 
: cycle factories 
Rochdale Corporation .......... C. C. Atchison ... | Textile and engineering............ 6,000 mae en 
220 
Rotherham Council............ ..... E. Cross ............ Iron, steel and brass works .. ... |3,060, 230, 400| 230, 460 | 
3-phase | three-wire 
Salford Corporation es. H. J. Hawkins ... Textile and engineering ......... 200 220, 440 
| Noa three-wire 
Sheffield Corporation ........... . S. E. Fedden ...... Steel and iron works, catlery works, foun- 2 000/208. 2. ph iia | 
dries, general engineering works ' 900 1-ph. | 
Shoreditch Borough Council..... C. N. Russell ...... Printing, shoemsking, cabinet - 240, 480 | 
and furniture manufacture three-wire 
Shrewsbury Corporation ......... C. M. Johnston | —— X lad & 210 
Smithfield Markets Electric Edgar Dowling ... | Cold storage, wholesale meat, 100 | 
Supply Co - (Chief Enginecr) poultry, &c. l 200 | 
South shields Corporation ...... H. S. Ellis ......... Shipyards, docks and marine| 110, 220 550 
engineering wa, ie mills, ac. | 
Stalybridge Hyde Mossley and | Robert Blackmore | Textile, paper m er works, 400 | 460 
Dukinfleld Electricity Board mone ee Wee 250 250 
Stamford (Urban Electric Sup- F. H. Brandreth, Brick works, laundry, foundry engineering 240, 480 | 
ply Co.) A.M.LE.E. works flour mills, motor car builders three-wire 
i and church builders | 
St. Helens Corporation ............ E. M. Hollings- | Chemical, gla:s and bottle works,steel- | 230, 400 | 230, 460 | 
worth works, collieries, copper works 3-phase |three-wire 
8t. Marylebone Borough Council _A. Hugh Seabrook| Printing, building, small work. | None 240 
shops (various trades) 80 
Stockton-on-Tees Council ......... | J. J. Smith......... Shipbuilding, engineering and 230, 460 | 
ironworks three-wire 
Stoke-upon-Trent (County Bor- | C. H. Yeaman...... Potteries, engineering works...... None 240, 480 | 
ough of Stoke-on-Trent). ^ | : | 
Burslem ....................... C. H. Yeaman ..... Potteries, engineering works ..... None | 220, 440 | 
Hanley xu EU C. H. Yeaman Brickworks, potterieg, iron works, Single-phase, 50* | 
collieries, earthenware and china 100 7, 100- , 
manufactories 200, 400 . 
Longton ....................... C. H. Yeaman.... |Earthenware manufactories,brick- | None | 230, 460 
| works, potteries, collieries. | 
Sunderland Corporation ....... A. S. Blackman... | Shipbuilding, marine engine and boiler 5,000 220 
makers, coal miniug, flour mills 290 | 
Swansea Corporation............... | C. A. L. Prusmann; Metallurgical, coal exporting, | 220, 440 ! 220. 440 
M.LF.E., A.M.LM.R.| tinplate manufacture, &c. three-wire three-wire 
uae and District Electric’ A. Randall Bell... | Flour mills, printing, engineer- , 400 
Supply Co., ; | ing, brickmaking 
Wakefield Corporation ..... ...... H. A. Nevill, Engineering, _woollens, coal, 200 
M.LE.E. | printing, laundries, wire mills 
Walsall Corporation ............ ACS. Barnard eva ane tae ets Fon seeRemark) 105 
; rire mills, pri « mills, "ries, | 
Warrington Corporation ......... F. V. L. Mathias.. engineers "orn aih, gas pro pes 
| 


' Spring works, steel rolls, hollow ware three-wire| 


7 
West Bromwich Corporation Civ M A Jackson ... foundries, edge tool tubes, school di : ! 
| furniture, corn mills, wire nails 
West Ham ..................... J. W. Beauchamp. | Chemical, engineering, flour 500 


100, 200, | 
| : mills, ink mills 400 
, West Hartlepool County Boro'.. | H. F. Friederichs ' Blast furnaces, steel wks.. ship yds., engine 6,500 & 440 230, 460 


' Wks. paper mill, saw-mills and joinery wks 


| Misa ah tee 
Whitby (Yorks) District Council J. W. Piggott POPE Fishing ***99essossvooocoeees cos. ? Peso 460, aa” 
Whitehaven Corporation ........ . B. Sankey ......... | Tannery, flour mill, printing and | 420, 210 
| | , machinery works, ice wks, &c. three- wire 
| Wigan Corporation .............. e | Jas. Slevin ......... Coal mining, cotton mills, engi- 6600 | 230, 460 
| neering works | tliree- wire 
Windsor Electrical Installation | A. E. Farrow...... Brewing sessa n. 220 | 220 — 
|  Co., Limited. : - l 
Wolverhampton Corporation ... | S, T, Allen... ate Se nd oe ae 6,000, 400 440, 220 
| 8a w-mills, lock works, &c. | three. wire 
| Worcester Corporation............ C. M. Shaw ...... n RIO B pe nae) 100, 200 ' 230, 460. 
: ; o printing, horse-hair cloth, &c., works 2- phase | 
| York Corporation ............... |J. W. Hame ......, E railway works, | 3 006 . 230, 460 
| 


three- wire’ 


5,850 


24/9,13 
5591 


30/9/13 


14,511 
31/8/13 
23,108 
25/3/13 
6,448 
k.w. 
30/6/13 
2 


30/9/13 
4,076 


24/9/13 


460 
30/6/13 


495 
31/8/13 
16,549 
20/9/13 


23/7/13 
5,082 
51/8/13 


14,350 kw. 


30/8/13 
3,690 
30/8/13 
354 


30/9/13 
241 
31/3/13 


2,613) 
31/8/13 


262 
31/3/13 
8,007 
30/9/13 


2.215 
51/9/13 


2 024 
50/6/13 


——— 


Total 
B.H.P.con-| Tota] 
nected at | number of 
date otors 


indicated |connected. 


62 
215 
1,565 
271 
49 

46 


541 


86 


Largest| Max. | H.T. 


Motor 
on 


Circuit. 


| 500 H.P. 


de- [motor 
mand. (if 
Kw. any). 


| 


| 620 Itg. 
& power 
S80 Crac. 


13,619 
4,676 


eat 
| 410 | 


prd s 
‘76001. 


' 


1,000 


Nune 
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| About : 856* 
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ELECTRIC POWER SUPPLY.— Continued. 


Isolatéd ^ 


Remarks. 


(Notre.—Inst. E.E. Whing Rules for Motors 
ge: erally apply in all districts.) 


Seenveses 


Large (extile mills not included. Isolated plants on 
present route of mains (approximate only). 
*Bpecial terms for special conditions. 

Large con. fiom trac, in out! yiog dist. * Sliding scate to 
O°6d. large users. t Many own plants— thousands I.P. 


| * Flat rate.—1]d, first 1,000 unita per qr. 1d. all in 
, excess. Fixed charge system £l per qr. per E.H.P. 
demanded and id. per unit consumed 


| * £4 per annum per k.v.a. demanded and +d. 
| per unit. 
| * Discount 5 to 20 per cent according to 


| „consum ption. 
| "Discounts: 5 per cent. over 600 units, 10 per 
cent. over 1,000 units. 


Also traction supply. 


ee 92890 


99.606229 


| One works take about 380,000 unite per aunum, and the 
total amount sold per annum for power purposes 
amounted to 519,726 units. 


EM M M  *1Q12Q(LLLLIPUMm LAS 


Power foad rapidly growing and especially favoured 
with the many small and diverse trades subsidiary to 
staple industries of district. *Local for magnettiug. 

l 


| *£3 per kw. per ann. Demand plus jd. per unit. 
| Motor hiring scheme in operation. *200,000 per au. aud 


cver specia) rates. 24 % dig. on a/cs paid within one 
month. Turbo alt, & rot'y conv'tr plant being installed. 


50g, 1,200sg, Large power users by contract at prices based on ioad 
| | 


factor, *£4per kw. demanded per an. and 4d. per unit. 
Two large steam-driven sewage pumps have 
| now been converted to electric driving. 


210 v. single-phase for lighting ; 365 v. 3-phase for 


motors ; any pressure bulk. sO0%. 
*Under 1 H.P. 220 single phase, 1 11 P. and above 380 3 ph. 
50 periods. ft Under 3 I.P 23), 3 H.P. and upwards 460, 


79 motors on hire=515 u.r. * Motors only. 


| 
MEME 
| 


| 510g, 140sg, ; Flat rate first 50 units per qr. at 2d, next 500 at 14d. , over 


550 nt Id, — Restricted hr. £1 per qr. and 14. per unit, 
| Special rates bulk supply. Motor hiring iu operation. 


* Lighting £15 per kw. plus ld. unit. 5d. 
| flat rate. 


Two large pumps for dealing with surface 


! " Approx. 
ERR of Rates. H.P.ofother| Plants at 
No. | PERE power dis-| present 
9s SS ONSED : — —| placed by | Operating. 
' Group. , Indiv. E Bulk electric g=Gas. 
(ons | aus | Peruri supply. | motors. [sre Suction Gus, 
— 2 | |: — H.B. 
78 | 14d. e e" | sve 
79 | 220 24a to Jd. on; On ap- 900 | 100s, 20 oil 
| sliding scale plication | 
80 , 1jd.—14d flat. | 
8 £4, and 3d. or $1. 670 
per unit accor.:- 
82 | All Nod te ld: 600 70087 
d ; 
88 |in group) += RE On ap- | Steam 988 | 179g, 40sg, 
| driven. sliding scale* plication’ Gas 515 837s 
84 Both 14d. and 1d, * On ap- | 2,500 H.P. | t 
| Lin ' plication | 
85 | * m sus vex 
Lht.4d., Heat 1d., 
86 | Power 2.to &&d., On ap- | zm T 
| "t :d : , Pacetion | 
rB.0.) +, 
87 Ji and jd. Flat; ""* —, | 
Hid. withdis.® l 
88 3d., 2d., lġd.*  -- | 
| | lid. — | 
89 | | 14d. and 1d. ' 
90 Bo th 14d. 1st 5,000 
ld. afterwards 
94 3g, | Onap- | 2,000 | 300g, 1,7005, 
| 24d.— 3d. [plication n | 
| | | 
92 24d. flit, 4d. and; On ap- 
1d. M.D. and : ° 
contract tariff plication 
| 
93 . 2d. & ld. with; On ap- , — 2,000 100sg 
discounts |plication 
04 2d. and Id. M.D.* : 
Md per H, uc 
.per un 
95 Siding scale On ap- sisi 
3d, down to ld. | plication 
96 ' ^ [d,114.,14.,9q.| On ap- 
| A d. “Bd. liga tipi 
| 2d., 14d., 1d.| On ap- | 
34. and 4d, |plication 
3d., 1d., §d. | On ap- | 
and 4d plication 
2d., 14d., 1d. | On ap- s | 
and jd. plication. | 
97 24d. (dis. to 44.) On ap- | 
l . |plication | 
98 2d (1st hr ) & M i 
| d. M.D.* ! 
99 sliding scale 
24d. to ld.* | 8 
100 About | About | 2d. down | Onap-| 1,333 80sg 
2,251 500 wards plication i 
101 | E v1 (2d. to 14d, dis. 1d. to 05d.| — 5,162 
for large quan. |acg.to L.F. 
102 TT ‘78d. to 2d. ac- On ap- 4,742 
| | ae 0 con-| plication | 
103 dd. flat and! e 120 | 
| iSspl.agreem'ts | 
104 | About | About H4d to jd. About 860 
1,460 | 1,622 Less % % die. ) 
105 | Partly|both ld. max. | On ap- 9,6021 
| plication 
106 «| 2d.—$d. |, on 2,000 
| with disc. application | , 
107 £5 per kw. per ud | 
an.at ld. unit* | 
108 vee gHddanl4jdopr o; 784 461g, 205g, 
| 2 rate, 2d. for | | | 128 
small motors | l | 
109 | About | 1,160 Upto1 ed a 665  ' ose 
rann n 
1,453} por annum 2 | 
£3 .P. de- | 
110 sited per dn None 108 15g, 905g, 
‘and ld. per unit 40s | 
111 ld. to 4d. | Various es 
112 á £3 ler T8, .. | Over 1,600 
2jd. & 1d. M.D. | 
113 3d. sewerage P.. 
lid. to 3d. | On ap- 


plications water ooo 


THE BOOK ON THE SUBJECT. | 
" Tbe Electrician " 


WIREMAN S POCKET BOOK 


AND 


ELECTRICAL CONTRACTOR'S 
HANDBOOK. 
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PATENT 


MULTIPLE CLAPPER 
SELF-ACTING STARTERS 


RELIABLE. 


THE MOST EFFICIENT CONTROLLERS FOR LARGE AND 
HEAVY MACHINERY, FROM CRUSHING AND ROLLING 
MILLS TO SCHERZER ROLLER LIFT AND SWING BRIDGES. 


25 H.P. to 1,000 H.P. 


ELECTRICALLY RIGHT. 


MECHANICALLY ROBUST. 


THE OUTCOME OF LONG EXPERIENCE. 


IGRANIC ELECTRIC CO., Ltd. 
147, QUEEN VICTORIA STREET, LONDON, E.C. 


MANCHESTER : 
30, Cross Street. 


: GLASGOW : 
Works: BEDFORD. 50, Wellington Street. 


PRESSURE REGULATOR. 


v em — — — — ———— —— CC — ———— 


PORTABLE ELECTRICALLY-DRIVEN WINE PUMP. 


— an ——— 


The equipment illustrated herewith was designed by the I.R.G.P. 
. & Telegraph Works Co. (Ltd.), Silvertown, specially for dealing with 
grape juice containing husks and pulp. The pump body and plunger 
are of G.M. with copper air vessel. a relief valve being fitted with 
by-pass to prevent damage to"pump in"case of ‘stoppage in delivery 
pipe. The pump is fitted with hose unions on suction and delivery. 
and has a capacity of 12,000 litres per hour'against^a head of 35 ft. 
The motor is a * Silvertown” F.E.2 type capable of developing 
2 B.H.r. when running at 1,000 revs. per min., and drives the pump 
through machine cut spur'gear. Total weight of the set complete 


VIEW or SILVERToOWN PORTABLE PUMP. 


c mem T————1 


—€— roger urea remi 


with motor starter is 5} cwt., and being carefully balanced on the 
trolley is easily transportable by one man, while at the same time it 
is perfectly stable in use. The set is, of course, suitable for pum ping 
liquids other than grape juice, and the motor can be supplied suitable 
for any standard voltages, and either continuous or alternating 
current. In addition to the above, the pumps can be supplied driven 
by a petrol or paraffin engine and are thus serviceable in places where 
electricity is not available. 


THE CARLTON THEATRE. 


It is interesting to note that the ‘‘ Eye-Rest ” system of lighting is 
installed in the Carlton Theatre, the new picture house in Tottenham 
Court-road, London, W.C. This system of indirect 
lighting is now being employed in a large number 
of up-to-date picture theatres throughout the 
country. The principle is probably now known to 
the majority of our readers, but. briefly, it depends 
upon the use of X-ray silvered glass reflectors, 
contained in a metal or composition bowl upturned 
to the ceiling. The lamps are thus completely 
hidden from the audience, and a restful illumination 
is produced by reflection from the ceiling. The 
installation at the Carlton Theatre is a typically 
fine example of indirect lighting, and provides 
ample evidence of its peculiar suitability in the 
somewhat exigent conditions of cinema illumination, 


EDISWAN TRACTION LAMPS. 


We may remind tramway managers and railway 
engineers that these lamps are made in the popular 
small pear shape bulb type and that they possess 
great strength with long life. Drawn wire filaments are 
; used andare short and rigid and withstand vibration. 
The lamps are all carefully selected for serics burning 
before leaving the works. The same type of lamps 
are supplied for ship lighting, mill lighting and 
mine lighting. 
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s 5 TAO i x 
HALF-WATT LAMP 


IN ACTUAL USE. 


ERE is the reproduction 

of an untouched night photo- 
graph taken of the outside of a 
newly - built department store, 
entirely by the light of the 


KOHINGOR 
ARC;LAMPS 


installed there. 


EXTERIOR————— M Messrs. BUNTINGS, NORWICH. These little semi-enclosed lamps 
give real half-watt efficiency, are 
guaranteed two Hoare made in 
a dozen finishes{{for interiors or 
exteriors. ^ DEL FTN. 


PARK S. soUTHWARK tonDON.se 


QN QOO S E E SS SS Am 


TT SO Cr ——— - — — CSU — eS oe — eS Oe ee eS Se MM 


QUALITY. These are the cardinal points retailers 
must and do look for now-a-days and 
these combined features are offered you 
all the time in the 


PRICE. Brimsdown 


WIRUM 
PROFIT. LAMPS 


The reliability of our goods, our metho’s 
of trading and promptness have made 
permanent customers wherever we have 
had an opportunity of opening accounts. 
PUBLICITY. Let us show you the many advantages 
to be gained by trading with us. Write 
us now. 


THE BRIMSDOWN LAMP WORKS LTD 
3, KINGSWAY HOUSE LONDON W.C 
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THE GLASGOW ELECTRICAL EXHIBITION. 


[BY OUR GLASGOW CORRESPONDENT. ] 


Under the auspices of the Glasgow Corporation Electricity Depart- 
ment and support of the B.E A.M.A., what shows every evidence of 
being a highly successful exhibition was inaugurated by the Countess 
of Glasgow in the old Zoo buildings, Glasgow, on 23rd inst. With 
the exception of one stand, run jointly by the Electrical Contractors 
Association, all the exhibits are shown by the manufacturers them- 
selves or by their local representatives. 

l It is the first show confined solely to the various applications of 
electricity to be held in Scotland, and compares favourably with 
those recently held in Manchester and at Olympia, London. 

Dealing with the exhibits, there are several novelties shown for the 
first time at any exhibition. Stand No. 1, " The Information 
Bureau," is run by the Corporation Electricity Department. A large 
map showing the existing mains and sub-stations is exhibited. A 
shop window is shown lighted by systems suited to various trades, 
an automatic changing device being used to switch on and off, and 
at same time turning a drum showing costs of installation and 
current consumption per annum. 


Messrs. James KEITH & BLACKMAN Co. (Lrp.) exhibit all their 
latest forms of fans and blowers. The LESKOLE Co, (Lrp.) exhibit 
electric distance thermometers, thermo-electric and optical pyrometers, 
indicating and chart-recording steam recorders and gauges, CO tester 
and thermometers. Messrs. SIMPLEX CoN DU] TS (LTp.) exhibit all their 
well-known specialities, including their latest * Plexsim " cooker. * At 


THE OPENING CEREMONY Was (PERFORMED BY Lapy GT ASGOW, 


this pleasing Dutch shaped oven demonstrations are carried on all dav. 
Messrs. G. St. Jons Day (PATENTS), LTD., Oldham, exhibit all their 
ingenious lamp-holders, including the “ Mumps " 10-ampere holder and 
the * Mumps " Shadlock ** thief-proof " types. Messrs. A. REYROLLE & 
Co. (Lmb.), through their local representative, Mr. D. Martin, exhibit 
samples of the lighter tv pes of their gear, including a 3,000- volt mining 
type draw-out pillar, a 7 fool- proof " drum-type starter, ^ Reyrolle 7 
patent self-aligning fuses, wall plugs, &c., and numerous photographs of 
their heavy service switchgear as installed in 12 of the local sub-stations, 
The St. HELENS (ABLE & RUBBER Co. (Lrp.) exhibit numerous 
articles of their manufacture, including their cab-type sheathed cables, 
with which the stand is wired, Dialite bitumen shaft cable, &e. Messrs. 
Brook, Hirst & Co. (Lrp.) show examples of their starter pillars, 
“inching " panel for paper-making and orinting machinery, multiple 
lever and other starters, Messrs, ALLAN, West & Co, (Lrp.) show their 
controllers of tramway. drum, watertight, oil-immersed and face- plate 
types. Messrs. Veritys LiMiTED exhibit examples of numerous ‘ As. 
ton " motors, dynamos, fans, starters, arc. lamps and fittings. The 
Britis L. M. Ericsson Co. show telephones of all kinds. The BRITISH 
IssuLAaTten & HELsBy CABLES Co. (Ltb.) exhibit all their specialities, 
including cables, fuses, starters, channel trolley wire, electric welding 
(a considerable source of attraction), Mordev-Fricker meters, telephone 
cables and surface wiring. i 


— ER 


Messrs. SIEMENS Bros. DyNAMO Works (Lrp.) exhibit “ everything 
electrical,” from the simple battery cell to the ** Wotan ” and “ Tan. 
talum " lamps, motors, switches, insulated spanners, telephones, water- 
meters, pyrometers, distance thermometers, “ Zed " fuses, “ Stannos " 
wiring, " Melda" water pump, the Aster-Siemens direct-coupled sets, 
and their numerous other fittings, cookers, &c. Messrs. FERRANTI 
LiMiTED exhibit numerous forms of their electric fires and cookers, 
house service meters, aud instruments and detail switchgear and 
transformers, 

Messrs. AUDIFFREN LINGORM REFRIGERATING MACHINES (Lrp.), 218, 
Shaftesbury-avenue, W.C., exhibit for the first time in this country 
examples of this novel freezing machine as made by Messrs. Brown, 
Boveri. The simplicity and ease with which crystal or commercial ice 
can be made quickly would appear to mark this machine as extremely 
suitable for hotels, hospitals, clubs, restaurants and even private houses. 
No skilled labour is required. The ELECTRICAL APPLIANCES Co, 
(Lrv.). Rospbery-avenue, E.C., exhibit their “ Imperial" vacuum 
cleaner. Messrs. CALLENDER’S CABLE & Construction Co. (Lrp.) 
exhibit, besides cables, their various allov metals for bearings, ships’ 
saloon windows, Anderson's patent pump, the Gese patent electric pulley 
Ylock, Marshall's patent electric hoist, Pape's car and launch lighting 
sots, and the Kalbitum paint for ship work. The EpisoN & Sway 
U.E.L. Co. (Lro.) exhibit all their well-known specialities, including 
lamps, fittings, fuseboards and heaters. Messrs. A. SCHONFIELD & Co. 
exhibit the “ Hestia ” electric stoves, the “ Grundy " thermostat and 
automatic switch, the “ Victor" vacuum cleaner and dust disposal 
system. Messrs. Woop & CAIRNS (Lrp.), in conjunction with the 
ELECTRICAL Co. (Lrp.), exhibit all the well-known specialities of 
the latter firm. including Sunshine flame ares and other Sunshine 
apparatus, 

The WESTERN ELECTRIC Co, (Lrp.) exhibit their various manufactures, 
including cables, electric flat irons, lamps. clocks, heaters and instru- 
ments. Mr. M. K. CooPER shows the “ Regina" electric cleaner in 
action; it is of American origin. Messrs. FALK, STADELMANN & Co. 
(Lrp.) show fittings, glassware, radiators and cookers, and 

fesca lamps. Messrs. Ross & Co, show the Pope * Elasta " 
lamps, the ** Calor " heating and cooking appliances and a 
range of bells and indicators. The Bnrrisu. ELECTRIC PLANT 
Co. (Ltp.) exhibit their turbine pumps, alternating and direct- 
current motors, a direct.current motor suitable for pipe venti- 
lation for mines, and a 20 n.p. single-drum haulage fitted with 
motor having drip.proof hood for mining work. ELECTRIC 
CONTROL (LrTp.) show their * Empire " automatic control gear 
of the solenoid operated type in action. The UNION ELECTRIC 
Co. (Lrp.) have a striking exhibit, the inner walls of their 
stand being lined with the planished fronts of their switch- 
gear parels, and show various types of their “ Excello" lamps 
and other manufactures in action. The CONCORDIA ELECTRIC 
Wire Co. (Lrp.) show their various forms of insulated 
Wires, 

MAGIC APPLIANCES (Lrp.) show their suction cleaner in 
action, and Messrs. KELVIN, BOTTOMLEY & BAIRD (Ltp.) 
exhibit various forms of electric heaters, radiators, hot plates 
and the like amid a profusion of flowers and hot-house plants 
more like a conservatory, and one looks in vain for any of 
the instruments indissolubly connected with the nime under 
which the firm of Kelvin & James White (Lt!.) rose to 
eminence. The GENERAL ELECTRIC Co. (Lrp.) make the usual 
display with their * Osram " and “ Superlux " lamps. magnet 
irons, radiators, grills, telephones, country-house sets, fittings 
and the like. Messrs. R. Wayvaoop & Co. (Ltp.) show a 
model of their automatic electric passenger lift in action. 
The Britisy W ESTINGHOUSE ELECTRIC & Mre. Co. (LTp.) 
show one of their direct-cou pled gas engine cirect-current 
generators running, also ^" Auriga " lamps, " Dim-a-lite 
attachment, cleaners, cables, meters and arc lamps. Messrs. 
W. T. HENLEY's TELEGRAPH. WORKS Co. (Lro.) show a most 
complete range of their manufactures very neatly dis- 
played, including the now well-known H.W.S. wiring 
system. 

Messrs. FRASER & Bonrawick, in conjunction with the Britis! 
Tiomsox-Houstox Co, (Lrp.), show the latter company's various 
manufactures, including alternating and direct-current motors, contactor 
type auto-starter, * Mazda " and ^ B.T.H.-Edison " lamps, radiators. 
Calorite kettles, &c. — Messrs. TuoMmas Kesnor & Co. show their 
latest types of motor control gear and small motors, Messrs. BERRY. 
SKINNER & Co, show examples of how their “ Push-and- pull " switch 
may be adapted to various conditions. They have ingeniously fitted 
green and red glass indicators for * on " and“ off " positions, an arrange- 
ment not using light, so that it cannot get out of order. Gate end box 
and other mining gear is shown. 

Mr. Haury CRAIG exhibits one of the Ozonair Cows portable ozone 
producers, 

Members of the ELECTRICAL CONTRACTORS? ASSOCIATION, Glasgow 
branch, to the number of 18, have combined, and show artistically how 
to do * anything electrical," Mr.J. D. MACKENZIE exhibits samples of 
"pagnoletti Switchgear and a push button “ service " lift. miners’ safety 
lamp re-lighter, instruments and fittings of the Wardle Engineering Co. 
(Ltd.) and the Crittall Mfg. Co. (Ltd.), Messrs. MACNAUGHTON & 
Watson show the application of small motors to all industrial and 
domestic appliances. The Record ELECTRICAL Co. show various ty pes 
of their instruments, circuit-breakers, testing sets and temperature 
indicators, Their " Cirscale " instruments are much admired. Messrs. 


ta 
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Whilst making no absurd claims of infallibility, we do 
deliberately state that no better material can be 
obtained than that used in the construction 
of “The Belling Fire." | 
The vital parts are superlative in 
their quality, and our design is 
&enerally acknowledged to 


be the most effective that for 


simple sturdy 
construction, 
reliability of all the 


working parts, and actual 

practical utility, “The Belling 

Fire” is at the moment the best thing 

of its kind made in this world. We do 
not, of course, presume to compete with the 


temperatures probably attained in other regionis. 


and efficient yet 
brought for- 
ward. 


Telegrams - - “Belling, Derby Road, Edmonton, N.” 


SSS p —— 
SS ee (See -— MÓN NEREDA 


SPECIFY AND USE | 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


FOR 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now 


———— ——— — —À A : Fs ae ——————Ó ——— 
EE M MM À—MMM——M—————— 


HENRY WIGGIN & CO., Ltd., LIONEL ROBINSON, 


| 
| 

George Street, Birmingham. 9, Staple Inn, London, W.C. 
| 


TELEPHONE: 6323 HOLBORN. 


TELEPHONE : ain CENTRAL. GRAMS: “‘FERRYDUm, LONDON." 


GRAMS : GQIN BIRMINGHAM.” 
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FLARION 


FLAME 
Arc Lamp. 


ENTIRELY NEW AND 
:: SIMPLE DESIGN :: 


Strong 
Reliable 
Brilliant 


For particulars apply to 


Scholey & Co., Ltd., 
151, Queen Victoria Street, E.C. 


Telegrams: 


“SCOLANCO, LONDON." 


Lele phone a 
CITY 5863 (2 lines). 


Fvrg, Witsox & Co. show Kelvin petrol engines Cirect-coupled te 
E.C.C, generators, E.]*.N, accummuletors, motor-car ignition cells an! 
Pirelli cables. "The Apsu. ErkcrRIC Co. (Lrb.) have supplied the motors 
driving three printing machines in conjunction. with Messrs. Bonnanm, 
Scotr& Co., Ware & SAVILLE (Lrp.), Exniorr & Co. (Lrb.) and AIRD & 
Cocaine (Lrp.). The Britis ELECTRIC HEATER Co. exhibit another 
novelty shown for the first time in their electric geysers, ** the five seconds 
water heater," They show various forms suitable for us: in the office, in 
ships or onthe railway. in the bedroom or the lavatory. and may be applied 
to the towel rail or bath tanks, besides the ordinary hand basin. Boiling 
watr is produced in 30 seconds, If this gcar stands the test of time there 
should be a big future for its Usefulness, The More vx ( 'RUCIBLE Co, (LTD.) 
show a very complete collection of their manufactures, Messrs, LE 
CARBONE also show a comprehensive collection of their dvnamo and 
motor brushes. CARRON COMPANY show various tv pes of their cookers 
and heating appliances, as niso do thy Jacksox. ELECTRIC STOVE Co, 
(Lrb.) — Messrs. YATES Bros. (Lrp.) show various 
lamps. 

Messrs. Jo i. DvapiLL & Co. give a large display of their movable 
electric fittings, including brackets, pendants, standards and ceiling 
fittings. Messrs. Gent & Co. (Lrp.). in conjunction with Messrs. 
Epwarp & Soss, show an installation of their 7 Pulsynetic ` im pulse 
clocks, while the SYNCHRONOME Co, also show an ‘electric clock instal- 
lation, The Jaspers Anc Lame & Erectre Co, show several types 
of their lamps besides lighting a portion of the hall, 


forms of blow 


The Electricity Committee of the Corporation are to be congratn- 
lated on the successful start made by such a purely electrical ex- 
hibition, as during the first three days some 20,000 have visiter it, 
The population of Glasgow alone is some 1,250,000, while there are 
some 3,000,000 within an hour's Journey of it, so that it should do 
some good. "The excellent band of the 2nd Tnniskilling Fusiliers 
discourses music twice daily. On eatering the hall the first feeling 
is that of brilliance tone down by the soft. French grev and pink 
with which all the stands are draped. Ali the stands are uniform in 
design, and were erected by the Corporation in the inclusive charge 
for space, which also includes charge for current consumed, 

Councillor W. B. Smith is Convenor of Committee, and our thanks 
are due to Mr. W. W. Lackie. city electrical engineer, Mr. J. M. Freer 
the manager of the show, and his assistant, Mr. P 
granted in viewing the exhibition, which rem 
ber 15th, and is well worth a visit. 


oole, for facilities 
ans open to Novem- 
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ELECTRIC VEHICLE PROGRESS. 


It is of interest to note that Messrs, Libertys have confirmed an 
order (to Edison Accumulators) for two more electric venteles similar 
to the one they have already in use -- namely $ ton carrying capacity, 
complete with 60 cells A 4, 150 ampere-hour, having a mileage of 
approximately 50 to 55 miles. The mileage of this car per week so 
far has averaged between 200 and 300 miles, and the total running 
cost, not including driver, has averaged under 108. per week. Messrs. 
Pullers (Ltd.), of dye work fame, have placed an order for a 1-ton 
van, complete with 60 cells A 6, mileage 50 to 55 miles. This is to 
he put into extensive trial with a view to their starting a fleet of 
electrics. Messrs. J. Lyons have <lso ordered a 2-ton van to carry 
the equivalent of a double load of their existing pair-horse vaas. 
Delivery will be made in the course of the next few davs to the 
Ilford Urban Distriet Council of a tower waggon which will be placed 
upon a ]-ton chassis, complete with 60 A 4 cells, having a mileage 
of 40 miles. This vehicle when in use for overhead repairs at night 
will have a lighting equipment of approximately six clusters of three 
90 c.p. lamps, and it is furthermore proposed to instal a drilling 
machine which will enable them to do rail drilling. This is an ad- 
vantage which no other type of vehicle at present possesses, 

Delivery. will be made to the Stratford Co-operative Society of o 
2-ton van this week, with a two-motor direct drive on back wheels. 
This is a Commercial Vehicle Co.'s equipment, and the vehicle is to 
be used for carrying bread between their bakeries and the Romford 
depot. 


EXIT GAS. 

A quick change-over job was carried oa: o3 Daada; hsi in tao 
substitution of a suite of electrie cookers for a coal and gas-fire 
cooking apparatus. The work wasstart sd after 12 midnight (Sat day) 
by the removal of old apparatus, and th» installation of new appa- 
ratus was begun at 7 a.m.. completed and set to work by 7 p.m. in 
the evening. We are unable t? give the name of the restaurant ; it 
is sufficient for the present to state that it is one of the best in London. 
particularly celebrated for its high-class cuisine. Tho chefs are 
delighted with the results obtained by the tests on the evening when 
the apparatus was put into full cominission.  Large-sized 9 oz. to 
10 oz. chops and steaks, H in. to 13 in. thick, were beaatifully cooked 
in 10 minutes, It was st ited by the head chef that 14 to 15 minutes 
was the usual time taken be tho c ko geiller. Cutlets and norma! 
5125 stoaks took five to six minutes, Very little gravy was lost from 
the meats, only white fat fell a vay into the gracy drawer, and th's 
Was saved as it was carried a vayout of tho line of the hoat rais, an 1 
therefore goes towards the cost of current, The charcoal. cok» and 
ga: grills have been tried at this establishment over a period of 10 
years, and these cannot be compared favourably for the flavour. 
appetisinz appearance and digsstive qualities of the cooked food 
obtained from a well-designed electric grill, 

The catering areommodation given bv the electrical equipment is 
approximately double that given by the old apparatus, and without 
encroaching an inch upon the valuable space in the restaurant, The 
apparatus is built chietly of wrought-iron plat» upon anzle-iron 
framework, concealed by wrought-iron Mouldings and mountings, 
polished and heavy nicke]-plated, The approximate overall size is 
16 in. by 78 in, by 36 in, deep; the outer jamb mouldings and archi- 
travo fit tight against the openinz of th» process, the projection over 
the whole being only 2in on the face of the wall. Tne grill com- 
prises two 3-5 kw. combined grillors and toasters fitt d wita rise-and- 
fall gridirons operated by handles at right and left to give adjust- 
monts in Lin. steps to the full heizht of thee npv't nen and porcelain 
emunelled drip catches with w ell centros which lead the gravv awa’ 
out of the line of heat ravs toa gracy draxer underneath, There is 
a nickel-plated copper bain marie pan 212 in. by 12 in. anl vessels 
loaded to 1-5 kw. A row of hot closets for sil. er an4 food warminz 
is fitted along the top. closed be sliding doors and i: heated indirectly 
by the waste heat of ventilating ducts from the grills, oven and hob 
table: in addition there isa 1 kw. heat A À roasting and baking 
oven with fall door is formed under the right-hand grill, 22in b; 
20 in. by 20 in., loaded for 4-5 kw. The hot cupboard on the lef- i: 
used for plate w arming. fitted with centre and bottom shelves. Loaded 
for 2-5 kw. and Measures internal 36 in, by 22 in. bv 20in All 
apparatus is controlled by suitable heat-regulating combine ds vit^h 
and fuse hoard. tixed at the right of range, | 

The maximum loading of the Apparatus is approximately 2i kv. 
balanced and subdivided for 210-volt service, Other appicat as 
such as a combine] carving table, hain marie and hot cupboard ar? 
being fitted, and the main kitchen suite may be tackled sh rtlv. 
The inakers of the apparatus are. Purcell & Nobbs, who also erected 
the entire equipment, 
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O fices 1, 2 and 3, SALISBURY Court, Fiaar Steger, in the city ail 
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THE 


ROUND TABLE. 


Admiral to First Lieut.: Damme, sir, that’s not a search 
light—that’s a “ Pope " lamp on shore. 
* * * * 
An echo of tangential traction. 


“Tt isa long rotor that 
has no turning." 


zk * * * 


From the November “ Wireless World.” 
N. Parker (Lowestoft) : What you want is a library, not an 
answer to & question. 
* * * * 
A Newcastle correspondent writes to ask us if it is true that 
Mr. W. P. Durtnall has been appointed to the command of the 
“ Tynemount." 


—— 


Up-to-date (sic) Electric Cook, examining slightly overdone pie: 
“ Looks as if I've got a bit of a short on this blooming thing !” 
The above sketch supplied by an appreciative user of electric-cooking 


apparatus is reproduced in this issue especially in order that the “J.O... 
may get its own back. 


Certain members of the Round Table Club (which meets 
once a month over a big lunch) have signed a solemn declara- 
tion to keep T.T. until Christmas Eve. The document has 
been sealed and delivered and it only remains to await develop- 
ment. The defaulter will be fined £2. 2s. (for the E.T.B.I. 7) 
but we will award him a hot plate as a consolation prize ! 


To BEE or to G. & B. ? that is the question. Better deal 


with both. 


* * * * 


We understand that Mr. C. H. Wordingham and Mr. W. O. 


Horsnaill did not visit the Gas Exhibition together. 
* * * x 


In order to be in the prevailing fashion (at least so we hear), 


. Mr. Bastian proposes to call his 3 kw. heater “ The Escalade.” 
* 


* * * 


Presumably with the object of encouraging the true spirit of 
the movement for improved illumination, the “ Electrical 
Times" refers to the latest in electrical glassware as the 


Martella. x R ‘ Š 


Plain Talks by “ An Engineering Correspondent ” to “ The 
Times ": “ The illogical mixture of science, business and poli- 
tics which is loosely termed the electrical industry is probably 
approaching a fresh epoch of advancement." 

* * * * 

They do do things in the United States. The “ Electrical 
World " announces that for the Electric Vehicle Association 
Convention at Chicago several carloads of delegates from New 
York City, Boston and Philadelphia, will be taken by a special 
all-steel train. Presumably with Jan alkaline electrolyte on 


board. s z " 


Commissionaire (to manager of lamp department, who inci- 
dentally has Bastian radiators in his office) : Please, sir, have 
you ordered this coal hammer ? 

Manager: No-o-o-0! What the blinkety, blunkety blank 
do I want a coal hammer for? ` 

Commissionaire (backing to the door) : Must be to test your 
lamps with, sir. | | 

* * * * 

There was a strong odour of cordurov about the Batti- 
Wallah smoking concert at the Holborn Restaurant on Friday 
last. Everyone, from President Huddlestone to Bibé Beevor, 
indignantly denied being the source of the aroma. Subse- 
quently it transpired that it was nothing but a relevé on the 
part of the King's workmen who were being féted in another 
part of the building. They would keep looking in at the B.-W.’s 
to see the show—.: very good concert, by the way, thanks to 
the efforts of hon. sec. A. J. Greenlv. | 

* * * * 
OUR HOT PLATES. 
No. 104 to— 

Mr. Stanley J. Harding, winner of 1st prize, advanced grade, 

Lundberg Switching Competition. 
No. 105 to— 
Mr. W. Crosier, winner of Ist prize, intermediate grade, ditto. 


No. 106 to— l D 
Mr. T. C. Sehneidau, winner of Ist prize, preliminary grade, 
ditto. 


THE “POINT FIVES.” 


ee 


Mr. J. Horace Bowden (Poplar) | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen: 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvanoe (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friedérichs (West Har- 
Mr. A. H. Seabrook (St. Maryle-|  tlepool) -` 

bone). ;Mr..J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). : NEM 
Mr. J. W. Hame (York). *Mr--A7 H. Shaw (Ilford). 

* Fresher. — 


LEWIS'S SCIENTIFIC CIRCULATING . LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TEOHRICAL WORKS. 


Rew Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St., & 24, Gower Place, LONDON, W.C. 
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IRONCLAD SWITCHGEAR 
[G 


High-tension Distribution Board 
supplied to an Indian Coal Mine. 
Supply :—3-phase, 2,200 volts, 50 frequency. 


Ironclad Switchgear for pressures up to 
3,300 volts. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orricg&; CAXTON HOUSE, WESTMINSTER, SW, 
Telephone: GERRARD 860. Telegrams : " SizMBRALOS, LONDON." 
Supplies Dept.: 35, UPPER THAMES STREET, B.C. 
Telephone : City 5350. Telegrams: ‘‘S1zmotor, Lonpon,” 
BRANOHES : 


BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAFORE SYDNEY 
BRISTOL . MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOASTLE CAPE TOWN MADRAS RANGOON TORONTO 


‘WATCHMAN " CIRCUIT-BREAKER. 


The advantages of automatic circuit-breakers over fuses in power 
service or even in larger lighting services are widely appreciated, but 
the obstacle in the way of their more extensive employment is 
usually7that of cost. The efforts of switchgear makers have been 


“ WATCHMAN?” CIRCUIT-BREAEER SHOWN OPEN. 


directed to the production of a cheaper design to fulfil the functions 
of a fuse, and Switchgear & Cowans (Ltd.), Salford, Manchester, 
after devoting much time to this question and making numerous 


42 


experiments have produced a circuit-breaker which, while low in 
price, they claim possesses all the features approved in high-class 
circuit-breaker construction. The ‘‘ Watchman,” as their new 
circuit-breaker is called, is built entirely on the metal and mica prin- 
ciple, is enclosed in a strong cast-iron case, and being operated by a 
free handle, protects the property of both consumer and sup- 
plier of power, through closing the circuit on an overload or dead 
short. A fuse of course does not provide such a safeguard. More- 
over, customers cannot always be trusted to re-wire a fuse properly. 
Bow-shaped laminated copper brushes, renewable auxiliary contacts 
and carbon breaks are further details which help to make the 
“ Watchman ” a thoroughly sound breaker. It should commend 
itself to station engineers, because it can be set to operate instan- 
taneously at a definite current which does not vary as time goes on, 
if instantaneous action is not desirable. '' Adjustable delay " may 
he obtained by the application of Statter's patent time-lag, in which 
case the ‘‘ Watchman " acts like a fuse, except that the amount of 
lag is under control ; because adjustment having been made the cast 
iron case may be sealed. As Messrs. Switchgear & Cowans anticipate 
a large demand for these circuit-breakers they are kept in stock in two 
sizes. 30 amperes and 150 amperes, drilled for $ conduit, and ready 
for immediate delivery. 


— ——— - - =æ e — m- . 


SWITCHING CERTIFICATES. 


We recently commented on the new and revised edition of Messrs. 
Lundberg & Sons pamphlet ‘‘ The Teaching of Electric Light 
Switching," which is addressed to professors, teachers and demon- 
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of Lighting Circuit, as dealt 
with in our publication :- 

" limak LIGHTING CONNECTIONS.” 
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No....... Date .. . ... 
W. Perren Maycock, M.IL.E.B.. EXAMINER. 


x G9 ee 


This Certificate is ipaued by, 
adh as A. P. LUNDBERG & SONS, 


* Npoeintuta im Nuvteh Controle @ece 
v. het Lightmy amd offer Cirtua. Jextan, 
at 477 any, Liverpool Road, wnat 
London, ENGLAND. 
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strators. A month or two ago one of the periodical examinations in 
this subject was held. and the results are published elsewhere in this 
issue. The above figure shows (about one-quarter size) the 
advanced certificate issued in connection therewith. 


THE ELECTRICAL CO. L*t* 


p22. Charing Cross koad. London. 
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SAFETY 


IN OPERATION OF E E 


SECURED BY 


BRITISH PATENTS 21,001 and 21,149 1911. 


"3" JOHNSON & PHILLIPS 


BRANDENBURG'S 


OEGTIONALISING SYST 


T 


SWITCHGEAR MANUFACTURERS, 


Telegrams : 
Juno, Chariton-Kent. 


VENNER SIGNS. 


The system of electrical signs associated with the name of Mr. 
Venner is now well known throughout the electrical industry. It 
has been applicd successfully not only to such things as advertising 
tobacco, or whisky, but to the morc useful, though perhaps less 
pleasant, purpose of showing routes on tramcars. For instance, 
most of the trams on the London County Council system are, for the 
sake of clearness, equipped with a number showing the route and 


. destination of the car. This number, if made up of Venner beads 


of the well-known type, shows a good indication owing to the 


A MOVABLE VENNER SIGN INSTALLED AT BUENOS AIRES, 
(The above photographs show two positions of the acrobatic gentleman.) 


reflected light in the daytime, and being equipped with a lamp 
behind it at night it does not lose any of its efficiency. We illustrate 
herewith two interesting adaptations of the idea which has recently 
been made. One of these is a sign which has been installed at 
Buenos Ayres. This, as our illustration indicates, consists of an 
acrobatic gentleman dressed in the costume of a toreador performing 
à dance, which may be a Tango or even a Bunny Hug, across the 


CHARLTON, LONDON, S.E. 


Telephone : 
Woolwich 438 (6 lines). 


top of three whisky bottles. In a southern climate such as that 
of the Argentine exertion of this sort must necessarily have the 
effect desired by the firm of Dewar. 

There is still a number of people who, in spite of advertisements 
to the contrary by interested parties, still prefer the open fire to any 
other form of room heating. There is no doubt that there is much to 
be said in favour of a pleasant blaze, but, onthe other hand, this may 


A VENNER BEap FIRE SCREEN. 


at times become somewhat overpowering. On such occasions some 
sort of screen is welcomed, and in earlier years much ingenuity was 
expended by the ladies of the family in designing artistic weapons of 
this kind. Mr. Venner, however, has brought out a defender which 
will save them this trouble, for as our illustration shows, his bead 
fire screen is a thing which no drawing-room equipped with an 
open fire-grate can afford to be without. 


, Ltd. 


SUPPLEMENT to '' The Electrician." November 7, 1913. 


H. WEIDMANN, 
RAPPERSWIL, swizercano. 


Manufacturer of Presspahn and 
Insulating Material. 


BzST QUALITY. 


ud 


at 


PRESSPAHN-—Pressboard. 


Sheets In thickness from O'1 upwards. | 
Endless Rolis and Strips from O'1 to 1 mm. thickness. 


BLACK PRESSPAHN IN SHEETS, ROLLS & STRIPS. 
Presspahn Coils & Tubes for Transformers, Armatures, Discs & Shaped Articles. 
VARNISHED PRESSPAHN. MICA-COVERED PRESSPAHN, &c. 


———— 


B.T.H. CONVECTORS AND IRONS. 


Among the firms who have brought out new designs of convectors 
to supply the demand likely to be created during the new season 
special mention may be made of the British Thomson-Houston Co 
We illustrate one of the latest patterns in Fig. 42, and need only add 


B.T.H. CoNvEcToR. 


that these heating devices ‘are of simple construction, high work- 
manship, and can be supplied in a number of attractive finishes. 
They are designed on a loading of 1,000 watts per 1,000 cubic ft. of 
air space. The elements used in these heaters consist of a cylindrical 


* CALORITE" JRoN, 


fireproof tube wound with calorite wire, which does not melt below 
a temperature of 2,8007F. The same company are also making 


radiant fires in a number of attractive designs. 
Another useful apparatus which the same company are making 
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W.F. DENNIS 8 È., 


4.9, QUEEN VICTORIA ST. LONDONEC. 
Sole Agen ts in United Kingdom for 
EINRICH REMY, GmbH HAGEN yW. 


under the trade name of “ Calorite " are electric irons, an example 
of which, fitted with a detachable plug and stand, we illustrate in 
Fig. 43. The heating unit in these irons is of calorite metal, which, 
it is claimed, is quite capable of withstanding anv temperature the 
iron is likely to reach, while it is so designed that heat is supplied to 
the parts of the iron where it is most required—viz., point, heel and 
sides. The body of these irons consists of two hard grey cast-iron 
plates, which clamp the leaf unit between them, and which are held 


together by two heavy steel bolts. 
EDISWAN AT GLASGOW. 


We mentioned in our preliminary report of the Glasgow Exhibition 
last week that Messrs. Edison & Swan had set out an attractive stand 
at the Glasgow Exhibition. The adjoining illustration gives a very 
good idea of the excellent use which the company has made of the 


space at its disposal. It will be seen that everything electrical is on 
view, and an item of considerable interest is the poster at the four 
corners of the stand with a simple announcement '* Royal Ediswan 
Half-Watt Lamps." The stand itself is one of the uniform structures 
which the Glasgow Corporation has provided for all exhibitors. 


MUR & CO., Ltd. 
Aarau, Switzerland 


Capital £40,000 


Carbon Filaments in all Shapes and Sizes 
Flexible Metal Filament “Uranit” 


Drawn Light Wire ‘ Uranit’’ 


S Carbon, '* Uranit’’ Alloy, 
upports Molybdenum, Molybdenum Alloy 


Tungsten -Molybdenum Wire in all Sizes 


Largest Special Factory for Lamp Filaments. 


Mr. 
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OSRAM LAMP WORKS, LTD., 


: 
Pope's Electric Lamp Co. Ld. - 


Messrs. Pope's beg to notify the Trade 
and Public that they are defending this ` 
action—an appearance has been entered. 


ve (ur Indemnity Holds Good 


POPE'S ELECTRIC LAMP CO. LTD., 
HyYTHE RoAD, WILLESDEN, LoNDoN, N.W. 


— — 


— — moon 
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HEAVY DUTY 


- Superior and Serviceable. 


FUSED SWITCHES. 


A new pattern fused-switch, especially suitable for cooking circuits, 
has been: put on the market by Berry, Skinner & Co. As is the case 
with all the switchgear made by this company, this new pattern is 
fool-proof by reason of an interlocking arrangement which is simple 
but effective in operation. At the same time it is substantial in 
design, and of compact and neat appearance. Mica only is used as 
insulation. "The essential feature of the switch is that it is provided 
with two '' Reflex " indicators, one showing red when the switch is in 
the “‘ on " position, and the other green when current is “‘ off." The 


Views oF * DREADNOUGHT” FUSED SWITCH WITH SPECIAL INDICATING 
DEVICE. 


indicator is entirely mechanical, and consumes no current as in the 
case of a pilot lamp ; it is stated that it cannot get out of order. and 
the user is not dependent upon the life of a lamp filament for the safety, 
of his apparatus. The illustrations show the interior of the switch 
and the switch in the “ on " position with the red indicator in view. 
The green indicator is placed immediately behind the position of the 
red indicator, on the switchcase itself. The switch is made in sizes 
rated from 10 to 50 amperes, and for voltages from 100 to 600. The 
internal switch mechanism is Berry's patent quick make and break 
type, with replaceable cartridge fuses in the switch bridging 
mechanism. 


M ——— 


The ALUMINIUM CASTINGS 60., 


GREENOCK. Ltd. 


*SOLAR" PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 


IGRANIC ELECTRIC_CO., LTD., 
LONDON & BEDFORD. 


*EDISWAN" HEATERS. 


The adjoining illustration is taken from a new catalogue issued 
by the Edison & Swan Co., which forms sec. 8, part 3, of their general 
catalogue. This is now in its 11th edition, and when applying for the 
list it is necessary to mention this. An exceptionally wide range of 
designs of luminous radiators is offered by the company, the prices 
varying from 35s. upwards. An interesting design is a four-lamp 
radiator with extension posts at the side carrying a couple of hori- 
zontal rods which can be used to spread towels and linen on for airing 
and drying. The box pattern of convector and heater is also included 
in the list, together with a radio-convector which is a combination of 
the low temperature resistance element and four-lamp radiator. A 
speciality is made of quartzalite Bastian patent radiators and heaters. 
and this system is now being applied to some very choice designs. 
The illustration referred to above is a typical example of this series. 
The ** Royal” heater is made up in an elegant brass case of best 
material and is specially recommended for use in drawing-rooms, 


a 
-— 


A NEW DEsIan oF EDISWAN HEATER. 


(Bastian Patents.) 


boudoirs. or first-class state-rooms on board ship. It is made up 1m 
two types: the 12-glower pattern of 1,500 watts capacity and the 
8-glower pattern of 1,000 watts capacity. The net weight is the 
same in each case, 101b. The H 4,191 pattern shown herewith 18 
fitted with a curved reflector and guard. and is provided with 12 
glowers and two control switches. The net weight of this is 12 Ib. 
It measures 153 in. high, 13 in. wide, 10} in. deep. The heater 
which we understand is going exceptionally well is the F type 
rated at 3 kw. Thisis provided with four switches, each controlling 
a 750-watt section of the heater. These heaters are supplied with 
2 yards of heavy flexible cord. 


The ALUMINIUM GASTINCS Co., 


GREENOCK. ES 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


E B uH oc 
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= PROVED = 
= Use This Dry Cell UL 4 = 
= dul OLUE BEL Sta Le = 
= In place of Wet En = 
= Cells— | - 
= IS er ect. NORTH WOOLWICH, LONDON, E. = 
= You can carry a big stock with the com- Branch Offices and Stores = 
= pete cA that pe de;erioration N Loc | ance ANM AME yet Colmore Row. = 
= takes place. or thirty vears we have ° , . = 
= been Ded iy E and eae EL AND LONG pisT LEEDS : Standard Building, City bei = 
= € trying this cell under all conditions TELEPH ONES TC 1 BUENOS AREE tdv aseo = 
= NN duum pi ons Misc CTRIC BEL LS E Agents for India: Josr's Fans AND EN- = 
= ale] Tae l en uncom GINEERING Co. Lro., Bombay. South = 
= 3 ong i >. oreover it is moderate Wales Representative : Mr. G. W. Mar- = 
Fo le. ECTS Man: E 
= 1 he various uses to which i chester an tstrict. Representative: MR. = 
== can be put. ‘rite fo ookle 5C y H. - MARKHAM, 65, Clevelanc oa = 
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ELECTRIC IRON DEVELOPMENTS. 


An interesting application of the electric iron has recently been 
made in a W est End establishment by Messrs. Eastman & Warne. 
makers of the well-known hotpoint iron. The principal requirement 
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CORDLESS ELECTRIC JRoNS IN USE. 


with electric ironing is to design some reliable form of connecto; which 
villstand up to the exceptionally severe working conditions to which 
this class of apparatus is subjected by laundry employés, dressmakers 
and tailors, The coiled steel spring protecter does not as a rule last 


COMPANY 


IITA LE 


————— 


very long, and the flexible breaks through and the iron is put out of 
service. With the idea of providing a cordless iron Messrs. Eastman 
& Warne have arranged their standard pattern of iron for service in 
such a way that it can be automatically connected to the supply 
mains, brought to the ironing counter and used until it cools down 
and requires heating again. The adjoining illustration shows how 
this equipment has been fitted under an ironing bench in a West-End 
establishment, where 200 irons are used. 


H.W.S. PROGRESS. 


The Henley wiring system was introduced to the trade at the time 
of the Electrical Exhibition at Olympia. Since then it has made 
substantial progress, and, judging by the latest of Messrs. Henley's 
lists dealing with this system, it bids fair to establish itself as a general 
system of wiring for both surface and flush work. A number of 
improvements in the details of the system have been introduced and 
these will greatly facilitate the work of erection. The universal 
bonding?clamp will in time take the place of the clamping saddles 
previously employed. These clamps admit of the entry from the 
back and the side of a number of H.W.S. conductors, and they ensure 
the continuity of the outer covering (whichis of special composition 
and can be easily bent)in an extremely simple manner. They have 
the further advantage of being suitable for H.W.S. wires of various 
sizes. We understand that the three-conductor H.W.S. is becoming 
better known and is likely to be in considerable demand for special 
switching circuits. The T boxes with porcelain insulated connectors 
are extremely neat and facilitate the work of jointing up either one, 
two or three conductors. 

We have seen an advance copy of a booklet in which illustrations 
are given of some of the most recent H.W.S. installations. These 
include public buildings, cathedrals, churches and chapels, country 
houses, large and small private residences, schools, workmen's dwel- 
lings, hotels and restuarants, power houses, &c. Quite aside from 
the interest which attaches to these instruments, the booklet in ques- 
tion is an excellent piece of printing and will form an attractive 
addition to Messrs. Henley's trade literature. 

We may specially refer to the value of H.W.S. for additional wiring 
in private houses and any premises in which heating and cooking 
circuits require to be run. The covering is so pliable that it can 
be made to follow the outlines of mouldings, cornices, &c. 
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FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder “‘N,” 


ELECTRIC KITCHEN AT THE “OLD SHIP" HOTEL, 
BRIGHTON. 


The directors of this world-famed hostelry have recently recon- 
structed and refurnished the public rooms, and with commendable 
foresight have brought their kitchen arrangements up to date by an 
equipment of electric cooking apparatus. 

The plant, which was supplied by the Jackson Electrie Stove Co., 
London, W., has now been in daily use for some weeks, and we are 
informed that the results obtained, both as regards quality of the 
food cooked, simplicity of operation and low cost of working, with 
electricity at 1d. per unit, already surpass the claims which were 
made by the electricity department when the question was discussed 
by the directors. Mr. Hindle (the manager of the hotel) and his 
board are to be congratulated on their enterprise in fitting up their 
new kitchen on such an elaborate scale, and there is little doubt but 
that their confidence in this new method of cooking will be amply 
repaid by the satisfaction of their patrons, "This hotel, in addition 


THe ELECTRIC KITCHEN AT THE “OLD Suir?” HoTEL. BRIGHTON. 


to using the electric service for lighting and cooking, is now con- 
sidering its adoption for heating. In the large garage attached to 
the hotel mains with the necessary resistances. &c., for charging 
electric automobiles have also been laid. 

The kitchen equipment consists of one range of four ovens, each 
measuring inside 24 in. by 20} in., with hot cupboards separately 
heated above the ovens. Each oven has a 5 kw. loading and the 
hot cupboards approximately 2 kw. each, total 24 kw. One grill, 
36 in. bv 12 in., with a hot cupboard above, 7 kw. loading in grill 
and ] kw. in hot cupboard above, total 8 kw. The fish fryer con- 
sists of two oval pans measuring 18 in. by 12 in., cach fitted with 
draining rack, maximum consumption 23 kw., total 5 kw. One hot 
plate for boiling purposes, 4 ft. by 2 ft. 2 in., containing four 12 in. 
boiling rings, each with a loading of 2-5 kw., total 10 kw. Two large 
vegetable steamers with a loading of 10 kw. The equipment is now 
doing the whole of the work of the hotel, including banquets. The 
kitchen is entirely new, having been built specially for electric 
cooking. The work has been carried out under the direction of the 
Corporation Electricity Department, and Messrs. Page & Miles, of 
60, Western-road, Brighton, supplied and fitted the apparatus. 
Our thanks are due to Mr. John Christie for supplying the adjoining 
illustration and the above particulars. 
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IRONCLAD SWITCHGEAR, 
MOTOR STARTERS, 


3 SELF-ALIGNING FUSES and 
_ MINING SWITCHGEAR. 
& co., HEBBURN- 
LTD.,  ON-TYNE. 


AUTOMATIC HEATING CONTROL. 


Just as we are going to press we have received particulars of an 
interesting apparatus which is being shown at the Glasgow Electrical 
Exhibition, and which is designed to maintain the temperature of a 
room heated by electrical energy within 4°C. of any desired tempera- 
ture. A special form of thermostat is employed which opens or 
closes the circuits of a solenoid-operated switch, This is an inde- 
pendent piece of apparatus which in its turn opens and closes 
the radiator circuit. In both the thermostat and the solenoid switch 
mercury cup contacts are employed. The system is covered by 
Grundy's patents and is being put on the market by A. Schonfield 
& Co., 21, Hope-street, Glasgow. This firm is showing at Stand 32 
at the Electrical Exhibition, Zoo Buildings, Glasgow. The auto- 
matic switch and thermostat can also be fitted to control electric fans, 
and the makers state that the scheme is likewise applicable to steam 
and gas heating. In conjunction with this device the same firm is 
show ing the Hestia electric stove, which is of the cylindrical pattern 
and is distinctive on account of a patent portable 
water bell. The device has been introduced to 
give the necessary humidity to the air and to pre- 
vent extreme drying of the atmosphere in the 
room in which a stove is used. A guarantee of 
five years is given with the stove and it is manu- 
factured in a variety of sizes varying in price 
from 80s. upwards. We understand that Messrs. 
Schonfield will be pleased to supply additional 
particulars to interested inquirers. 


* ACME" ARC LAMPS. 


We gather from a new list published by the 
'" Acme” Are Lamp & Engineering Co.. Kentish 
Town. London, N.W., that the '* Acme " flame 
arc lamp possesses distinctive features for shop- 
fronts, picture theatres, factory and general in- 
dustrial lighting. We understand that the carbon 
feed is controlled by the action of the consump- 
tion of the carbon points, an arrangement that 
dispenses with clockwork or other feed me- 
chanism. The few moving parts of the lamp 
are enclosed in a chamber which is effectively 
sealed against the entrance of fumes from the 
carbons. This simplicity of construction enables 
the makers to produce a very substantial lamp. 
When the carbons have reached the extreme 
limit of their travel the arc automatically 
goes out and there is no fear of burning the holders. The makers 
claim that the carbon costs are extremely low, and for this reason 
they specially recommend the lamp for shop and factory lighting. 
The ** Acme ” enclosed lamps burn in series without it being neces- 
sary to use shunt coils or any auxiliary mechanical device. The 
regulation is entirely electrically controlled. and in this way, it 13 
claimed, very perfect working is obtained. It is also interesting to 
note that the lamps are fully insulated. that there is no danger of 
contact being made with exposed terminals. The “ Acme | Are 
Lamp & Engineering Co. also manufacture accessories and spare 
parts for all makes of are lamps ; also resistances and similar appa- 
ratus for general electrical purposes. 


ALL SWITCHGEAR & COWANS, LTD.. 
TYPES SPRINGFIELD LANE, 
OF SALFORD, 


TIME LAGS. 
CIRCUIT BREAKERS. 
COMPLETE STATION EQUIPMENTS. 
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THE 


ROUND TABLE. 


Events of the Week.—The Electrical Press are unanimous on 
the subject of ultra-violet rays. 

The passing of fragrant acetylene. 

* * * x 

There appears to be no truth in the rumour that a split 
infinitive has been found in one of Mr. Adam Gowans Whyte’s 
novels. At any rate, we propose to award a hot plate to its 
discoverer. " à x k 


Do you know Martella ? She is a delightful Eastern damsel 
who spends all her time gazing into the waters of a crystal pool. 
In order better to plumb its depths she holds a “ Wotan” 


* MARTELLA.” 


lamp in her hand. If you write to Tyssen-street, Dalston, and 
show cause why you should make Martella's acquaintance, she 
will come along and see you, complete in her frame. 

* x * * 

At the Press luncheon given by the directors at the opening 
of the Manchester Engineers! Club, Mr. Langdon, president of 
Manchester Chamber of Commerce, rejoiced to think that there 
were no baths in the club. The citizens of Manchester would 
run no risk of the repetition of the incident in which Archimedes 
figured when he first realised the displacement of water 
by bodies. immersed in it. The momentous discovery 
was made when that gentleman was in his bath, and its 
possibilities impressed him so much that he rushed naked into 
the streets of Athens shouting '* I've found it, I’ve found it ! " 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturers ef— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &oc. 


~ 


. According to Bailie W. B. Smith and Mr. W. W. Lackie: 
“ In Glasgow, with a population of about one million, the Cor- 
poration sold for private lighting and power purposes 66 million. 
units, which, together with the 30 million units used for tram- 
way purposes, makes a total of 96 million units. In Chicago, 
with 13 millions of population, 800 million units were sold last 
year." Buck up, Glasgow! Remember Wallace. 

* * * * | 

Though this is not the space reserved for answers to corre- 
spondents and we have no desire to pose as authorities on 
general literature, we, nevertheless, feel that we can reply to 
the querist who asks us for information as to the source of the 
following line :—. 

"Like a party in a parlour, all silent and all damned,” 
in the words of the o'd lady in Sardou's * Diplomacy," that 
" he is a charming creature, but doesn’t know his Byron.” Our 
view is that Byron wrote the line in question. To our corre- 
spondent's further suggestion that the party was silent and 
damned because it was met round a gas fire, we reply in the 
words of another bard, the bard of the music-halls : " Perhaps 
vou're right." 

* * * * 
OUR HOT PLATES. 
No. 107 to — 

Mr. 5. H. Holden for his I.E.E. Paper on “ Consumers’ 

Electric Supply Meters.” E 


——— 


THE LADIES’ ELECTRO-HARMONIC. 


HoLBonN REsTrAURANT, Monpay. lru Nov. 
(Unofficial Programme.) 


" Lest we forget " 
(By request.) 
Mr. T. E. GATEHOUSE. 
PsEupo-HuMOROUS SKETCH $4 es 23 is — 
Mr. W. PERREN Maycock and Certificated Troupe of Artful 
Switchers. 
.. Rt. Hon. HERBERT Samuer, M.P., and 
Mr. A. COHEN. 
(At the piano Mr. F. Hope Jones.) 
(i.) '* The Death of Nelson ` es -- 
(ii.) * The Dear Old Ship `.. - -—- 
Mr. JOHN CHRISTIE. 
QUINTETTE .. .. “Are we all here?" .. $i — 
(More if possible) THE Dowx-TuaxES Barri WaLLAHS. 


DISCONSQUIRTED PIECE ' Come and hear us play 


RACONTEUR . Long after Kipling 


Tanoco-Tea 


TENOR SOLOS .. 


our Oomterara ` Anon. 
: Toe TUNGSTEN Lamp ASSOCIATION. 
DUET " It's a wonder what little things lead to” Williams 


Messrs. A. B. ANDERSON and H. H. BrEnnY. 
Bass SoLo ‘ There never was such a time for making money © Elton 
Mr. W. W. Lackir. 


Recitation * The Rubaiyat of Ohmer. Omega and Megger ` 
Messrs. NALDER, PAUL and VIGNOLES. 


Adapted 


THE “POINT FIVES.” 
Mr. J. Horace Bowden (Poplar). | Mr. F 
Mr. H. F. Street (Southampton). | Mr. S. T. 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). vd E 5. Fedden (Sheffield). 


Mr. C. S. Davidson (Barnes). Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). *Mr. A. H. Shaw (Ilford). 


* Fresher. 
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Write for Binder “N.” 
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ELECTRIC BLOWER 
Hot Air Douche 


QY E 
Blows Hot or Cold at will. 
Ask for Price List 215.8. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, SW. 
Telephone: GERRARD 850. Telegrams: “ SituBRALos, LONDON.” 


Supplies Dept.: 39, UPPER THAMES STRBET, B.C. 
Telegrams: “ SIEMOTOR, London.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD OALOUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWR MADRAB RANGOON TORONTO 


Telephone: City 5350, 


ELECTRICAL EXHIBITS AT OLYMPIA 


No feature has made more marked headway in the accessory 
apparatus with which all makes of modern cars are now equipped, 
than that of the electrical type. The electric lighting cquipments 
have rapidly developed to a state nearing perfection, and a striking 
feature of this year's exhibition is the almost total disappearance of 
the fragrant acetylene headlight. 

One of the natural outcomes of electric generating sets and accumu- 
lators on cars has been the electric “ self-starting," which, although 
not a nccessity, is one of the most convenient among the luxuries, 
and appears by the increased manufacturers, and in its adoption by 
the most prominent firms of automobile manufacturers, to be gaining 
public favour. Other electrical accessories such as the all-important 
" magneto ` for ignition, many types of electric motor hori and 
various minor applications such as speed meters. cigar lighters, 
directions indicators and so forth are to be seen in every quarter of 
the building. 

Regarding the development of the most important application, 
that of lighting, it is interesting to observe that among the 25 or 
more motor accessory supply firms of good standing who have now 
standardised electric lighting sets, the principal features of these sets 
seem to have alrcady settled down among two or three fundamental 
systems. All the machines where not of the permanent magnet type 
are shunt wound, having in some cases supplementary windings 
for regulation, and where used also for engine starting, an additional 
series winding for driving only. The voltages used vary generally 
from 8 volts in small sets of 90 watts to 12 volts in the larger sets up 
to about 250 watts. In one or two cases special 4-volt sets are seen, 
and as to capacity we noticed one 300 watt set. All systems neces- 
sarily include accumulators for standing duty. 

The chiefly particularised features of the systems comprise the 
means of maintaining constant voltage, the automatic system of 
switching on and off again at the right speed to avoid battery dis- 
charge and the subsidiary switching system for the car lamps which 
is in all cases centralised in a small dashboard switch block containing 
switch, ammeter, voltmeter and generally a plug socket for attaching 
an inspection lamp cord. The instruments vary, the voltmeter being 
sometimes permanently on circuit and at others connected through 
a press button only. Insome cases the two scales are produced on 
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the same instrument, the ammeter becoming a voltmeter by discon- 
necting a shunt by press button, and in one or two cases a voltmeter 
only is used. The automatic main switch is closed and opened more 
generally by relay operated according to the difference of pressure 
and direction of current between the dynamo and battery. In one 
or two cases this is supplemented in case of ‘‘ hanging up " by mount. 
ing the dynamo pulley as a free wheel in order that it may race should 
the current turn upon it. The centrifugal devices for switching on 
previously used have been retained by only one or two firms owing 
to various weaknesses in design. In one case the field magnets are 
allowed a certain degree of rock, closing the switch against the 
pressure of a spring, in this case the subsequent pull on the fields at 
increasing speed and field strength effects voltage regulation through 
a supplementary winding. 

The method of voltage regulation principally used comprises 
various means of obtaining counter fields at high speeds, others 
employ main circuit resistances of a high temperature resistance 
co-efficient, and one or two still adhere to a slipping centrifugal or 
magnetic clutch. In the case of permanent magnet fields of which 
a number of makers are now making use, no special regulation is fitted 
except in one or two cases where a counter-winding on the magnets 
has been applied. 

The accumulators fitted range from 10 to 60 ampere hours capacity 
at about 10 hour rates, and the switching of the lamps is mostly by 
multi-way switches arranged to light either side and tail lamps or 
head and tail lamps by means of a switch of the turn button or 
drum type. In other makes a single drum completes anything up to 
five different combinations or separate push button switches of the 
rocker pattern give an individual control. 

A number of self-starters are now being manufactured, being in 
some cases separate electric moters and in others combined for 
dynamo duty. The voltage used is generally 12 volts and in one or 
two cases 6 volts. The battery fitted in connection with them weighs in 
average cases about 120 Ib. and the starting torque required from a 
12-volt system gives a maximum discharge of anything up to 300 
amperes to an average of 120 with a series parallel control. The sets 
are geared as a rule by pinion to the flywheel rim. Among those 
we saw fitted was that on the stand of the Sheffield Simplex Motor 
Works, who are fitting the U.S.L. combined starter and lighting set. 
This consists of a reversible duty dynamo incorporated in the fly- 
wheel of the engine, a fixed 8-pole field element with shunt and series 
windings being provided on the chassis while the armature 18 con- 
tained in the flywheel together with a disc typeclutch. Thisstarter 
gives the engine a starting speed of 250 revs. per min. 

Among other firms fitting self-starters in this Exhibition are 
Messrs. Daimler, Crossley, and Siddeley Deasy, also a number of 
American firms who have incorporated many ingenious devices into 
their systems. 

Among the largest established suppliers of motor car instruments 
is Messrs. S. Smith & Son, who have recently standardised a 240 watt, 
12 volt electric lighting set, using the T. & M. system of regulation 
with magnetic switch. All moving parts are totally dust protected, 
also instantly accessible when required. On the switchboard two 
switches of the drum-indicating type are used, one being set apart 
as a dynamo switch and the othera selective switch for grouping the 
lights, also a combined volt and ammeter. 

The scientifically designed petrol carburetter of Messrs.Smith has also 
proved a notable success during the past year, and one of the latest 
dashboard instruments presented by this firm is Smith's Tourist 
Companion and Speedometer, comprising a combination instrument 
of speedometer and watch, the former giving mileage, trip, speed an d 
maximum readings and the latter Greenwich time and time per trip. 
The hand giving this last reading is returned to 12 o'clock position 
by pressing a button. 

Another striking exhibit is the electric lighting set newly produced 
by Messrs. Bosch, the well-known magneto ignition experts. Al- 
though perhaps a magneto-electric dynamo might be looked for from 
this firm, the machine used is of the simple shunt-wound type. no 
variations in winding being used for modifying the charactertstic. 
Regulation is obtained by means of a “ self-contained electromag: 
netic device " which, although it was not shown, ap most 
effective in its result. the speed of a 100 watt stock machine without 
battery being varied throughout a great range. 


THE ELECTRICAL CO. L'^ 


London. 
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22. Charing Cross Road. 
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The Prestige of 
British Made 


goods is fully upheld in the 
BRIMSDOWN 


XA NK R UJ M 
LAMPS 


The demand for British made Wirum Lamps is rapidly 
growing in “John Bulls" country, and wide-awake 
contractors are taking advantage of the many facilities 
offered regarding 


QUALITY—-PRICE—PROFIT—PUBLICITY 


by The Brimsdown Company 
You write us at once—we want to place a very interesting 
proposal before you 


THE BRIMSDOWN LAMP WORKS LTD WIRUMS 
3, KINGSWAY HOUSE LONDON W.C for quality 


JOHNSON & PHILLIPS, LTD. | 5 Soie ee 


elegrams ; Telephone ! 
ESTABLISHED 1875. Juno, Chariton-Kent. Woolwich 438 (6 lines): 


ARE MADE 


> J.P. TRANSFORMERS 


On Scientific Lines. 


NOTICE :—THE£SIMPLEQICONSTRUCTION. 
THE SOLIDITY OF THE DESIGN. 
THE OIL CIRCULATING DUCTS. 
THE MASSIVE CLAMPS. 
THE FORMER WOUND COILS. 
THE SOLID KICKING BLOCKS. 
THE MICARTA BARRELS. 
THE ARRANGEMENT OF TERMINALS. 


AND FINALLY NOTE THE PLEASING APPEARANCE OF 
THE COMPLETE ARTICLE. 


———————— 50 KVA TRANSFORMER 


QUOTATIONS GIVEN FOR ALL SIZES & TYPES. COMPLETE. 
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JUST ISSUED. 


NEW LIST 


RHEOSTATS 


FOR 


LABORATORY & 
GENERAL WORK 
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ISENTHAL & CO. 


(Department 4), 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colontal 
Offices, &c. 


SIEMENS AT GLASGOW EXHIBITION. 

Messrs, Niemens Brothers & Co. (Ltd.), and Messrs. Siemens 
Brothers Dynamo Works (Ltd.), are exhibiting at Stands Nos. 18 
and 19 of the Glasgow Electrical Exhibition, and their exhibits cover 
a very wide range of apparatus and supplies. 


View oF Portion oF SIEMENS’ EXHIBIT aT GLascow. 


An interesting collection of all classes of cable suitable for street 
mains, house wiring, telephone and bell work, &c., is shown, together 
with specimens of crane boxes, joint boxes, high-tension terminal 
boxes, &e. "'Stannos" wire is particularly suitable for wiring 
existing buildings, as all the work can be done on the surface without 
being obtrusive; there is also no necd to cut away plaster and 
mutilate existing decorations. The wire consists of rubber-insu- 
lated conductor, surrounded by a double layer of tinned copper 
which is watertight. "There is a large assortment of all classes of 
telephones, suitable for private installation in house, shop or factory, 
including a compact pattern of watertight telephone for mining 
work. 

Mine-signalling apparatus, distance thermometers, &c., pyro- 
meters, water meters and electrical instruments are also included in 
the exhibit. Messrs. Siemens Brothers Dynamo Works (Ltd.) show 
" Wotan " lamps, and special interest is being taken in a new lamp 
called the “ Wotan Daylight Lamp," by means of which it is possible 
to match colours by night as in daylight ; the bulb is of special glass, 
which produces a close approximation of daylight effect. At present 
this lamp is manufactured in 100 and 200 watt sizes. The heating 
and cooking exhibit includes kettles, irons, ovens, hot plates, &c., 
and some pretty designs of luminous radiators and convectors, e.g., 
“ Blaze" and ''Cosy Corner " radiators, to which we have often 
referred. 

À large assortment of pretty designs of electroliers, reflectors and 
other fittings is shown, including the new * Albalux ` fitting, which 
is designed to obviate glare and to provide efficient diffusion of light 
for domestic, commercial and industrial purposes. Amongst the 
motors and accessories exhibited are loom motors, ‘“‘ Zed " fuse. 
boards, oil switeh mining pillars, &c. A ''Siemens-Aster " petrol 
engine set is shown, consisting of a 14 H.P. engine direct-coupled to 
a high-speed dynamo. Many similar sets have been supplied through- 
out the world for private installations, picture palaces, &c. It is 
claimed that electricity can be generated with these sets only slightly 
excecding Id. per unit. A new pattern of electric drill of solid 
design and capable of withstanding heavy overloads continuously 
is shown in operation on the Stand. 


AN ATTRACTIVE DISPLAY WINDOW. 


— 


In order that the illumination on the goods displayed in shop 
windows should bring out their qualities and attract the attention 
of passers-by to the fullest extent it is recommended that shop 
windows should be lighted in the same way as the stage of a theatre. 
Ex posed lamps are never used there except when they form an essen- 
tial part of a particular scene, and their use in such cases serves to 


GooD Suor-Wix pow LIGHTING AT NORWICH. 


remind one of the greater comfort and restfulness of concealed light 
source. Window lighting. to he effective in the highest degree. should 
he accomplished by means of lamps. so placed that their direct rays 
cannot shine into the eyes of the observer while he is loooking in the 
window. In this way emphasis is placed upon the goods displayed. 
and not upon the lamps which light them. because these are con- 
cealed. A successful method of window lighting along these lines 
is that designed by the British Thomson-Houston Co., Mazda lamps 
being fixed in a single row along the front edge of the window where 
the ceiling and plate glass meet. Reflectors are. of course, necessary 
to project the light downward and back into the window. 


—— ———— — —— 


Ws W S, ADD VO. VOL ED "ando OW. o* ^E uà) fu 


LLL POPE “ELASTA” WIRE LAMPS 
LOST ULL 


53 SUPPLEMENT to” The Electrician,” November 14, 1913. 


Perfect Shop- 
Lighting 


is not attained merely by 
stringing up a lot of lamps ; 
the right lamps must be 
hung at the right heights, 
the right distances apart. 


t 
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The right lamp is the 


(Y 
e 


z 5o S Aem "EYE-COMFORT" 
UNION ELECTRIC CO COPYRIGHT. > ; i sg . . T 


The right height and space- 


This is an example—no doubt the : 
p Ings we know, and shall be 


reproduction is poor--of the right 


lamp hung the right way; or, as very pleased to tell you. 
we prefer to say it, the UNION May we have the oppor- 
Lamp hung the UNION way, tunity ? 


There's no difference. 


PARK Sf. soUTHWARK LONDON s£ 
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AN qq» ED 
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WIRE LAMPS 


have for a long time enjoyed unprecedented 
popularity amongst contractors and consumers 
alike. This popularity is significant. It 
means that they satisfy consumers and thus 
prove a profit-making line for the Contractor. 
Write for our lists and liberal trade discounts. 


POPES ELECTRIC: LAMP <Q,  LILD, 
HYTHE RD. WILLESDEN, LONDON, N.W: 


Telephone: 1170 Willesden. Telegrams: “Planetary, London.” 
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for LONG SERVICE. 
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Qur Usual Verbal Testimonial 
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THE 
Belling “Standard” Fire 

You can sell them to your most fastidious customer with 
confidence, knowing they will give satisfaction, and not let 
you down. They give off a good heat and they are free from 
irritating breakdowns or renewal expenses. 

We can make them to absorb any amount of current, and 
they never fail to run up a very useful account for electricity 
towards the endof the quarter. However, they do their job. ` 

There is one point worth mentioning in your dealings with 
us—that is, if you are not satisfied with any article we send 
you, just send it back, carriage to pay, with a label tied on 
saying what is wrong. This is a better lesson to us than any 
number of written complaints, and ensures on each occasion 


In our next Adv. we hope to give particulars of a new 
small line which we think wil] be very quick sellers, It is an 
indestructible article of considerable utility, We have also 
one other new line nearly ready, but at the moment our 
chief problem is to treble our “Standard” fire output to 
meet our continually increasing orders, 


————————— 
R F L LI N H & C Electric Heating 
sy Specialists, 


EDMONTON, N. 


WESTINGHOUSE SUPPLY APPARATUS. 


| 


UNIVERSAL VOLTAGE Inows, KETTLES, &c. 


The British Westinghouse Company have a new line of electric irons, 
kettles, coffee jugs and other similar heating apparatus which are 
suitable for use on any standard voltages between 100 and 250 volts. 
The advantages of this line of apparatus, for which there is sure to be 
a big demand, are especially applicable to the requirements of 
travellers, as the same piece of apparatus can be used on any circuits 
met with in the ordinary course of events. The irons and other 
utensils, complete with the necessary connections, are supplied with 
or without leather cases for travelling purposes. Householders, 
also, moving into new residences, where the clectric supply is at a 
different voltage, can still use the same utensils instead of incurring 
the expense of buying new ones or getting the old ones altered. 
They are fitted with perfectly insulated wicker-covered handles, 
and are heavily nickel- plated, very durable and perfectly safe in use. 
The various forms in which they are supplied are also extremely 
elegant. Elements can easily be replaced at the end of their long life, 
during which the consumption of electricity is very small. An 
inspection should be made at the Westinghouse showrooms, Long 
Millgate, Manchester. 


“NITRA ” LAMPS, 


A new A.E.G. drawn-wire lamp has been placed on the market 
recently, which is characterised by its extremely low current con- 
sumption amounting to only 3 watt per candle-power. The lamp is 
constructed for high candle-powers from 600 to 3,000 c.p., and 
pressures from 50 to 240 volts; it is stated to have a useful life of 
800 hours. The improved efficiency is secured by allowing the 
tungsten filament to burn in a bulb filled with nitrogen. In conse- 
quence of the high temperature of the filament, the lamp gives a 
dazzling white light similar in colour to daylight, the effect being 
intensified by employing an opal globe specially designed for the 
lamp. It is anticipated that the Nitra lamp will rapidly take a 
leading position amongst artificial illuminants, Illustrated price 
lists will be forwarded on application to the A.E.G. Electrical Co., 
Oxford.street or the Electrical Co., Ltd., Charing Cross-road, for 
home trade, and for export, to the'A. E.G. Electrical Co., of S. Africa, 
Ltd., 605, Caxton House, Westminster, S.W. 


NEW TECHNICAL BOOK LIST. 


We have received the October number of Lewis's Quarterly List 
of New Books and New Editions added to the Technical and Scien- 
tific Circulating Library. It contains the books which have been 
published and added to the library during the months of J uly, August 
and September. These are not the busiest months for the publisher, 
and consequently the list does not contain quite so many important 
works as usual. The first part of the list is occupied with the addi- 
tions to the medical side of the library, while in the second, under the 
general heading “ Scientific " wil] be found those on such subjects 
as chemistry, engineering, metallurgy, motor cars, technology, &c. 
Under the last named we notice the first volume of the new edition of 
Lewkowitsch's “ Chemical Technology and Analysis of Oils, Fats and 
Waxes " is included. Other interesting books are Reid's “ Turbines 
Applied to Marine Propulsion," Butlers * Portland Cement," 
Brewers “ Carburation," &c. Short notes are given to the more 
important works, and the list should be useful to those wishing to 
sce what has appeared during the months included on any subject 
they are interested in. It may be obtained on application to H. K 
Lewis, Gower-street, London, W.C. 
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SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN 


CH RONIC 


Cooking and Heating Apparatus. 


Now Specified hy the Admiralty. 


MAKERS: AGENT: 


| 

HENRY WIGGIN & CO. Ltd. | LIONEL ROBINSON, 

George Street, RUNI 3, Staple Inn, London, W.C. 
| 


PHONE; 6323 HOLBORN. 
TELE MS. « "FERRYDOM, LONDON." 


PHONE : 6400 CENTRA 
TELE CRA MS : “ WIGGIN BIRMINGHAM.” 
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1,500 kw. Panel. 
Fireproof, Shockproof, Mistakeproof and Antproof. 
IRONCLAD SWITCHGEAR. 


R E Y R Oo L L & OO., LIMITED, 


HEBBURN-ON-TYNE. 
SEWING MACHINE MOTORS. 


The B.T.H. sewing machine motors are designed to meet the 
demand for a small motor, at reasonable cost, capable of being easily 
attached and controlled by machinists with little or no mechanical 
knowledge. The motors are well finished and of neat appearance ; 
they combine strength, reliability, simplicity of application and 
economy of operation. Owing to the widely varying conditions of 


56 


about 55 watts. In one arrangement the motors are applicable to 
practically all styles of family sewing machines, except one or two 
automatic chain stitch machines and certain cabinet style machines. 
The design of the combined belt-tightener brake device provides for 
a wide range of adjustments so that the outfit may be applied almost 
universally, both to high arm and low arm sewing machines. The 
motor is fitted with metal end caps protecting the armature but still 
providing for efficient ventilation of the windings. 

Full instructions for assembling are sent with each outfit. When 
the outfit has been installed in accordance with these instructions 
and the motor electrically connected up by means of the flexible 
leads and plug, the operator can start the machine by means of the 
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B.T.H. SEWING MACHINE MOTOR 1N POSITION. 
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switch and govern the speed of the needle bar to a nicety by gently 
varying the pressure of the foot on the treadle. This is an important 
feature, as it entirely obviates the necessity for any separate con- 
trolling device. The pressure of the foot on the treadle releases the 
brake and tightens the belt by means of the driving pulley (on the 
high arm motor) or the idle pulley (on the low arm motor), thus 
starting the machine or increasing its speed. Reduction of pressure 
on the treadle loosens the belt and reduces the speed. When pressure 
is removed from the treadle a coil spring in the base of the attach- 
ment causes the tension on the driving pulley to be relieved, and the 
brake to be automatically set against the handwheel, thus stopping 
the needle immediately. 

Some of the motors are fitted with a bobbin winder designed to 
take all forms of bobbins. Where this is not fitted an elastic rubber 


B.T.H. S&ywixe MACHINE MOTOR EXPLODED. 


operation it is impossible to give accurate figures with regard to the 
power required to drive various sewing machines, but under average 
conditions it is safe to assume that, when operating the ordinary 
family sewing machine the direct-current motor will require about 
45 watts, and the alternating-current 50-cycle motor will require 


belt is provided which may be snapped over the motor pulley and 
used to drive the winder direct in the case where the winder is of the 
type ordinarily operated by contact with the machine belt. Full 
particulars and prices are given in Pamphlet 7,202, which is obtain- 
able from the B.T.H., Rugby. 


Published EORGE TUCKER, at the Editorial, Printing and Publishing Offices 1, 2 and 3, Sauissury Counr, Frgar Sraasr,in the City of 
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THE 


ROUND TABLE. 


Event of the Week.—Mr. W. Duddell, F.R.S., produces 
electro-harmonics at the Institution without the a'd of Mr. 
T. E. Gatehouse. 

x * * * 

Why was Hon. Treasurer Hammond not at the opening 
meeting of the Institution ? Can it be that the arrears of sub- 
scriptions have been paid in so rapidly lately that he 1s over- 
whelmed ! 

* * * * 
t Some months ago we awarded Mr. F. Campbell Swinton a 
hot plate for using his bedstead as an aerial. We shall be 
pleased to award a hot plate to any one of our readers who 
succeeds in using his aeria! as a bedstead. 


ok * * * 


From the ^ Staffordshire Sentinel " :. 5 At the close of the 


lecture three gentlemen accepted Mr. Grogan's challenge of £50 
to pick up, with the bare hand, a flat iron which had been off 
the heater for an hour, but the reward was not claimed." Not 


much ! 


THE GARDEN St nB-STATION. 


A suggestion to satify the 
demand of the Committeeman 
for colour in sub-stations. 


In order to test the cooking powers of the high-pressure “ gas 
arcs" at the Brighton Aquarium Grocers’ Exhibition, we 
understand that a member of the staff of the electricity depart- 
ment was seen walking up and down under the row of lamps 
with a sausage in each hand ! 


WALL PLUGS, WITH PROPER 
EARTHING CONNECTIONS, 


TO COMPLY WITH HOME OFFICE 
REGULATIONS. 


& CO., 
LTD., 


HEBBURN- 
ON-TYNE. 


T. 


The atmosphere in the lecture theatre at the Institution on 
Thursday evening was an excellent example of resonance of the 


fundamental. 


THE TANTALUM-BERRY AND THE WoTAN BIRD. No XMAS COMPLETE 
WITHOUT THEM. 


Have you got Martella yet ? A few copies still left at Tysser.- 


street, Dalston. 
* * * * 


OUR HOT PLATES. 


No. 108 (with accelerator pedal) to— 
Mr. Frank Bailey for his purchase of a three-wheel electric 


pleasure car. 


JOVIAN-BATTI-WALLAHS. 


The second informal meeting of the Batti-Wallahs Society, 
held on Wednesday last, was marked by the somewhat unusual 
proceeding of a subject for discussion. Mr. R. W. Hughman 
occupied the chair and introduced Mr. F. W. Willcox, who 
briefly outlined the possibility of the formation of a branch of 
the Sons of Jove—an American electrical society—in this 
country. He pointed out the advantages of a plan of co- 
operation which had for its object the development of the 
electric service and the encouragement of the contractor, 
Station engineer and manufacturer to work together, upon 
mutually agreeable lines. No definite plan was put forward, 
there being only the suggestion made that the time was ripe 
for the formation of such a society, and that its establishment, 
with branches in various parts of the country—centres of 
electrical activity, of course—would help to keep the pro- 
gressive element in the industry well in the van. Mr. T. 
Commerford Martin, late of the '* Electrical World of New 
York," and secretary of the N.E.L.A. of the United States, was 
most cordially received on rising to support Mr. Willcox's 
general suggestions. His statement, that he was an English- 
man first and an American citizen second, pleased the com- 
pany immensely, as did also the number of humorous incidents 
referred to in his speech. The subject was discussed in an 
informal manner by various members of the society, and will 
be considered from all points of view at a later date. 


THE “POINT FIVES." 


ee — 


Mr. J. Horace Bowden (Poplar) | Mr. F. W. Purse (Carlisle). 

Mr. H. F. Street (Southampton). | Mr. S. T. Allen 

Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Acorington). 

Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle-| tlepool) 


bone). 
Mr. E. R. Hill (Reading). 
Mr. J. W. Hame (York). 


Mr. J. W. Beauchamp (West 


*Mr. A. H. Shaw (Ilford). 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 


ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder '* N." 
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SIEMENS 


' IRONCLAD SWITCHGEAR 


v e. 


Central Distribution Board 


for controlling 3-phase, 2,200 volts supply. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
H&gAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Gerrarp 860, ° Telegrams : “ SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 

. Telephone : City 5350, Telegrams: ‘“‘SremoToR, LONDON,” 
BRANOHES : 

BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — BYDNEY 


BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
OAROIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


BRIGHTON COMMERCIAL PROGRESS. 


In our issue of November 7th we gave a short illustrated descrip- 
tion of the new electric kitchen at the * Old Ship ` Hotel, Brighton. 
We have since had an opportunity of inspecting this equipment. and 


REFRESHMENT 
* CONTRACTOR. 
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Ecuirsk RANGE AT BerGHron EXHIBITION. 


were enabled to do so by the courtesy of Mr. John Christie and the 


management of the hotel. It is interesting to note that an entirely 
new kitchen has been built to house the new electrical apparatus, 
and by comparison the old kitchen containing the coal and gas ranges 
is a dismal place indeed. The cooking staff of the hotel are becoming 
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accustomed to the new apparatus, and already speak highly of its 
capabilities ; but the highest testimony to the electrical cuisine is 
paid by the hotel guests. Almost without exception they speak in 
glowing terms of the ** good food ` which is served at meals. They 
seem to have the impression that there is something special about 
the quality of the comestibles. Of course, at the * Old Ship," this 
is without doubt for one moment, but it is bevond question that with 
electric cooking the visitor to the hotel derives the maximum 
benefit from this high quality. It means that the excellent food is 
excellently cooked, and the credit for this must be placed upon the 
new electric cooking outfit. We need hardly say that prominent 
hotel proprietors "and {frestaurateurs™ inVBrighton are_watching the 
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CORPORATION STAND AT BRIGHTON EXHIBITION. 


experiment (for in some measure it is such) with more than ordinary 
interest. They are beginning to see that electric cooking will pro- 
vide them with the asset which they are always seeking-- namely. 
a mcans to thoroughly satisfy their patrons. l 

While we were at Brighton we were also shown the Corporation 
electricity department stand at the Grocers Exhibition, which has 
heen held at the Aquarium for the past week, and which closes 
to-morrow (Saturday) night. The general scheme of the exhibit 
was prepared by Mr. John Christie, but the whole of the details and 
arrangement of the apparatus have been carried out in an admirable 
manner by his consumers engincer, Mr. Jas, Cleary, The adjoining 
illustration gives only a poor idea of the display arrangements of the 
exhibit. Near the exhibit is an electric kitchen, in which 
daily demonstrations have been given of clectric cooking, the kitchen 
being in charge of a competent person, but, incidentally, one who 15 
more used to gas than electricity. We give a view of the large 
Electric & Ordnance cooking range which is in use, together with 
other equipment, in this kitchen. The control board, which can be 
reen at the back of the cooker, is one of the specialities of the Cor- 
poration electricity department ; in particular, the double-pole fuses 
for these should be noted. Also we may remark that the indicating 
lamps are placed in a vertical plane in a number of compartments 
the front of which is closed by one sheet. of red glass extending the 
whole length of the board. Rotary switches with indicating windows 
are used, the red lamp remaining in circuit for each control point. 
Adjoining this range is a Jackson cooker, on the top of which 15 
titted a new pattern red-hot boiling plate. Each plate is fitted with 
four elements, made up of mica formers on which nichrome strip 15 
wound. These plates reach a working temperature ina few moments, 
and have the advantage of showing the cook when they are in cireult. 
It remains to be seen what will be the effect of water, grease and fats 
boiling over on to the open elements. 
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N & PHILLIPS, LTD. 


Victoria Works, 
Chariton, LONDON, S.E. 


Telegrams: .. Telephone: 
Juno, Chariton-Kent. Woolwich 438 (6 lines). 


WITH TANK 
REMOVED. 


STANDARD 3-PHASE TRANSFORMER FOR 15,000 VOLTS, WITH FUSES. 


HIGH EFFICIENCY. 
CLOSE REGULATION. 
EASILY ACCESSIBLE. 


Send us 
your 
Enquiries. 


Another interesting demonstration in which we were enabled to 
participate was a trial run of two torpedo electric battery three-wheel 
commercial vehicles. These interesting vehicles are of German 
manufacture, and have only recently been put on the English market, 
although a small flect of them has been in use in London delivering 
milk. We show three of these vehicles outside the Brighton 
Aquarium. Zach vehicle is fitted with a 40-cell Tudor battery and 


THREE-WHEEL ELECTRICS OUTSIDE BRIGHTON AQUARIUM, 


is driven by an ingeniously contrived motor, which is built into the 
hub of the single leading wheel. The motor armature is geared to 
the field, which is built into the hub through a sun and planet 
motion, and armature and field revolving in opposite directions. 
The planet gears are of raw hide, and the result is an extremely 


silent drive. The battery has a range of 70 miles on the level, or an 
average over give and take roads of 50 miles, between charging. We 
understand that there is a complete freedom from side slip, and the 
vehicles have exceptionally good climbing powers. They are 
offered at the comparatively low price of £240, and the approximate 
dead weight is 18/cwt. Not unnaturally, Mr. Christie is extremely 


interested in the introduction of these vehicles, and is doing his 


utmost to persuade local tradesmen who are in 
need of quick and cheap transit to adopt them. 
He is offering excellent chargiug facilities, and 
will supply energy, initially at any rate, at Id. per 
unit. At this price the running charges are said 
to be about Id. per mile, and as the driving 
equipment is so extremely simple there is little 
or no cost for repairs. 

We wish Mr. Christie and his assistants every 
success in the splendid efforts which they are 
making to boom the commercial side of the 
Brighton undertaking. Judging by appearances, 
the electric service is making wonderful progress 
and is now giving the gas company something 
serious to think about. At the exhibition 
referred to above there isa gas exhibit, but almost 
every visitor complains of the excessive heat from 
the high-pressure lamps and the overpowering 
gas fumes, 


THEATRE LIGHTING APPLIANCES. 


In addition to various systems of theatre 
auditorium lighting, the B. T.H. Co. has developed 
improved appliances of all kinds for stage- 
lighting purposes, The B.T.H. metallic dimmer 
is a more convenient piece of apparatus in 
every way than the liquid dimmer, Liquid 
dimmers give a fairly good adjustment of the light, but they are dirty 
and inconvenient in use, and are frequently in need of repair. The 
B.T.H. metallic dimmer consists of one or more resistance plates, the 
resistance of each individual plate being varied by a lever. Single- 
plate dimmers are suitable for small installations. 
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BRITISH MADE 


COUNTY| 


METAL 


LAMPS 


STRONG ano LASTING. 


Speciality—16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C0., LTD. 


Works s 
AGNES ROAD, 

UXBRIDGE ROAD 
ACTON. 

Tel. : CHISWICK 1114 


Sales Ofico s 
3, STAPLE INN, 
LONDON, W.O. 


Tel. : HOLBORN 6323, 


ELECTRIC COOKING FOR CAPE TOWN PIER. 


— 


An extremely interesting electric cooking outfit has just been com- 
pleted and shipped to South Africa for the Cape Town Corporation 
pier restaurant. It comprises one electric cooking range as shown 
in the photograph, including two standard “ B, & K.” model “ C^ 
ovens, cach of 2) cubic ft. capacity, with a boiling and grilling table 
5 ft. Gin. by 2 ft. 4 in., containing two 10 in., three 8 in. and three 
6 in. boiling plates, a grill 16 in. by 10 in. and a three-pot Bain Marie. 
The framework is of black enamelled cast iron, with bright stecl 
mouldings and panelled with special heat insulating material. The 
switchboard is fitted with rotary switches and indicating lamps, 
and the range is balanced for two-phase work. The total loading 
is 14 kw. The carving table and hot cupboard have a top plate 
3 ft. 8in. by 2ft., and a maximum loading of 2,000 watts. The 
heating of the carving table is carried out by air only, and not by 
means of a water bath. 

In addition, also, the following pieces of apparatus have been 
supplied for this order: Two 3-gallon hot-water urns, one steaming 
pan with a capacity of 14 gallons, one 3-gallon coffee heater, one 
separate grill or toaster loaded to 2,500 watts, one Belenus boiler 


(by Eastman & Warne), maximum loading of 7 kw., and the neces- - 


sary tanks and piping, and one two-phase switchboard, comprising two 
100-ampere ironclad double-pole switches and fuses with ammeters, 
each feeding three 60-ampere ironclad double-pole switches and 
fuses, mounted on rigid iron frame with connections. The total 
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loading of the equipment is 33 kw., and it is designed so that it is 
supplied half from each phase of the system independently. 

In company with Mr. R. W. Downe, manager of the Brompton & 
Kensington Accessories Co., we inspected this equipment last week, 
and were much impressed by the workmanlike manner in which it 
has been designed and constructed. The elements are of “chronic” 


" B. & K.” Hor CUPBOARD Fon CAPE Town PIER. 


strip, spiralled, and mounted upon “ eternit " boards in one con- 
tinuous length, there being no joints anywhere. The ends are 
brought out to substantial terminals well away from the element 
itsclf. These units, in the case of the oven and grill, are worked at 
a cherry-red heat, but are thoroughly protected from accidental and 
even deliberate contact, Excellent provision is made for earthing 
the metal parts of the frame. The equipment was supplied to the 
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"B. & K.” Cooktnae RANGE 'FoR Care Town PIER. 


order of Davis & Soper, and carried out to the specification of Mr. 
H. D. Wilkinson, consulting engineer. 

We may remark that the Brompton & Kensington Accessories (o 
now have a line of standard cookers, grills and hot plates, and " 
prepared to advise upon the installation of cooking outfits for bot 
Jarge and small establishments. 


— 


MUR & CO., Ltd., Aarau, Switzerlan 


Capital £40,000 
Carbon Filaments in all Shapes and Sizes 


Flexible Metal Filament **Uranit " 


Drawn Light Wire **Uranit " 


Carbon, ‘‘Uranit’’ Alloy 
Suppor ts Molybdenum, Molybdenum Alloy 


Tungsten- Molybdenum Wire in all Sizes 
Largest Special Factory for Lamp Filaments. 
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CABLES FOR LONDON & SOUTH-WESTERN RAILWAY 
ELECTRIFICATION. 


The contract for the supply and erection of the cables for the 
electrification of their suburban lines was placed by the London & 
South-Western Railway Co. with Messrs. Siemens Bros. & Co., 
Woolwich. The leading particulars are as follows: The three- 
phase current has a working pressure of 11,000 volts at a frequency 


of 25 cycles per second. The generating station is to be at Wimble- 
don, and sub.stations containing transformers and rotary con- 
Verters are to be erected at Waterloo, Clapham Junction, Raynes 
Park, Hampton Court Junction, Barnes, Twickenham, Isleworth, 
Sunbury and Kingston. The cables are three core, paper insulated, 
lead covered, jute served and armoured ‘with a layer of galvanised 


You get Strength 


and not only strength, but the embodiment 
of all those good points such as long life, 
economical 


In recommending these lamps to contractors 


and 
confident that they will give better service 
and greater satisfaction than any competing 
lamps. 


Write, phone or wire for terms and particulars to 
POPE'S ELECTRIC LAMP CO., LTD., 
Hythe Road, Willesden, London, N.W. 


1170 Willesden. 
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the trade generally, we do so fecling 


Wires; ‘' Planetary, Kensal, London,"’ 
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steel wires and served all over with jute. The approximate quan- 
tities of three-core cable to be used are as follows : 34 miles 0-2 sq. in., 
213 miles 0-15 sq. in., 19 miles 0-06 sq. in. 

The chief particulars of the cables are set out in the table 
below. The cables are being erected on brackets supported by stakes 
driven into the ground. They were subjected to a test pressure of 
25,000 volts between any. core and lead. The work is being carried 
out under the superintendence of Mr. Herbert Jones, M.I.E.E., chief 
clectrical engineer to the London & South-Western Railway Co. 


es 
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We illustrate a section of the cable and the_first 


batch of finished 
cable before despatch from Woolwich works. 


Thick- | Overall 


| Thickness of dielce- 


Diameter of 


Sec- Noof ve tric between conduc- ness dia- 
tion. wires.. doe ME | tors and between any of =| meter of 
conductor and lead. lead. | cable. 
Sq. in. | | In. In. In. 
0-2 33 | 0-06 to 0-114 0-36 0-16 3°17 
0-15 | 33 | 0051t00-11 | 0-36 0-15 3-01 
0-00 | 22 | 0-048 to 0-068 | 0-35 013 ( 2-65 
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JOLTING & JARRING 
RUINS A 
PRINTING MACHINE ! 


| SPECIFY 


IGRANIC. 


a 


AUTOMATIC STARTERS, 


Ease and Flexibility Ensured. 
IGRANIC ELECTRIC CD., LTD., 
LONDON & BEDFORD. 


THE ALHAMBRA SIGNS. 


One of the most brilliantly effective signs in the West End of 
London is the exterior lighting of the Alhambra. About 1.800 20- 
watt 100-volt Mazda lamps are employed for this purpose. The 
installation on the Leicester Square frontage consists of two signs, 
one flat and one projecting. advertising the ** Keep Smiling " Revue. 
Above these is the word * Alhambra " in letters about 36 in. high. 
The windows on either side of the entrance are outlined with Mazda 
lamps. "There are also some smaller signs on the other side of the 
building. The effect produced is most attractive. Mazda lamps are 
also used inside the same theatre. The Mazda lamps were supplied. 
and the installation was designed by the B.T.-H. Co. (Ltd.), but a 
great deal of credit for the effectiveness and excellent workmanship 
of the central projecting sign is due to Electrical Installations 
(Ltd.), who changed the wording from '' 8d. a mile" to '* Keep Smil- 
ing." 


CENTRAL BATTERY MULTIPLE SWITCHBOARDS. 


The development of the multiple telephone switchboard is ad- 


mirably exemplified in an attractive bulletin which has just been 
issued by Peel-Conner Telephone Works (Ltd.) The book com- 
mences with a careful exposition of the principle of central battery 
switchboards, and proceeds to describe the cabling arrangements. 
the switchboard sections and desks, the power plant and the various 
accessories, such as arrestors, condensers, fuses, jacks, keys. lamps. 
sockets and caps, operators’ sets. plugs, relays and service meters. 
In addition there is a collection of photographs depicting typical 
exchanges both in this country and abroad which bave been equipped 
by the Peel-Conner Telephone Works. At the time of the opening 
of the Glasgow Central Exchange we described the VPeel-Conner 
telephone apparatus very fully. and there is nothing particular to 
add to that description. Since the installation orders have been 
obtained for equipments ranging in capacity from 10,000 lines down- 
wards. The standard of design and construction at which the com- 
pany has aimed is the highest, and we understand that no effort is 
spared to keep every detail of their telephone product up to this 
standard. The company has had extensive experience of telephone 
work, and is in a position to undertake both large and small equip- 
ments. It can also advise prospective clients, particularly municipal 
and other authorities in the colonies, who contemplate laying down 
central telephone exchanges. All Peel-Conner telephone apparatus 
is manufactured at the company's works, Salford, these having heen 
laid down exclusively for the apparatus in view. We are informed 
that a copy of the publication referred to above can be obtained on 
application to the company either at the head office, Peel Works, 
Adelphi, Salford, or the London office, Midland Bank-chambers. 
Queen Victoria-street, ELC. 


STREET LIGHTING WITH ORNAMENTAL POSTS. 


The British Thomsou-Houston Co. have recently introduced an 
ornamental street lighting standard of beautiful and dignified de- 
sign, which consists of a Corinthian pillar surmounted by four arms 
and a single central point. The standard is 9 ft. to the top of the 
ironwork, and its proper equipment is one 200-watt and four 100-watt 


The ALUMINIUM CASTINGS Go., 


REENOCK. Ltd; 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


Mazda lamps enclosed in Alba globes. The Alba globes are sufficiently 
dense to render the lamp filament invisible, but, on the other hand, 
the light absorption is very small. The globular shape and smooth 
exterior surface permit the rain to wásh away all dirt and dust, so that 
the globes always appear clean. Two of these B.T.-H. standards, 
equipped with Alba globes, have been erected outside the * B. & K.” 
electric restaurant in the Earls Court-road, London, S.W. They 


ALBA GLOBE STANDARDS OUTSIDE “ B. & K.” RESTAURANT. 


are an ornament. both by day and by night, and give an air of refine- 
ment and distinction to the exterior of the restaurant, which has 
doubtless contributed to its present popularity. 


eS 


REYROLLE SOCIAL. 


Messrs. A. Reyrolle & Co.'s employés held their annual whist drive 
and dance in the Hebburn Co-operative Hall on Friday last. The 
event was the most successful on record. After whist and supper, 
prizes for the works’ annual sports were then presented by Mrs. 
Reyrolle, who received a handsome bouquet from the employes. 
Mr. H. C. Stuart, of the Purchasing Department, then moved a vote 
of thanks to Mr. Reyrolle. He said that during the whole history of 
the firm the relations between the officials and the workmen had 
been of the most cordial nature, and the latter were deeply sensible 
of the kindliness and genuine interest taken in their welfare by the 
head of the firm. He felt certain that as the firm grew larger nothing 
would ever mar the harmony of this friendship. This vote of thanks 
was seconded by Mr. P. Wright, of the Switch Department, after 
which Mr. Reyrolle suitably replied, saying that it was always a great 
pleasure for him to be amongst his employés at their socials, &c. 
An enjoyable programme of dancing, &c., followed. The huge suc- 
cess of the function was solely due to the hon. secretary and his com: 


MINIUM CASTINGS 00., 


The ALU 
| GREENOCK. a 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 


2 


63 SUPPLEMENT to “' The Electrician,” November 21, 1913. 


77 


CORDLESS **HOT-POINT " IRONS. 


In the description of the cordless system of using the “ Hot Point " 
irons In our issue of the 7th inst. the relative costs of gas and elce- 
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* Hor-PoiNT" CORDLESS IRONS AT SELFRIDGE' s. 


tricity for five irons per day should have been 14-6d. and 9-5d., not 
14s. 6d. and 9s. 5d. as printed. Our readers will be interested to 
hear that at the place where this test was made, Messrs. H. J. 
Nicoll & Co., of Regent-street, London, there 
are now 120 cordless “ Hot-Point " electric 
irons in use, and that the revenue for current 
is in the neighbourhood of 18s. per day. The 
other test mentioned—4s. 1d. for gas against 
3s. Ofd. for electricity for three irons per 
week—-was taken in the workrooms of Messrs. 
Coxon, at Newcastle. A further order for 40 
irons with shelves, contacts and control 
boards has come to hand from this firm 
during the past few days. Another example 
of the capabilities of this system has been 
furnished by the Brighton Corporation. One 
workroom attached to one of the principal 
drapers shops in Brighton has 28 girls em- 
ployed. Each of these girls uses an iron to 
finish off her work. Formerly a special gas 
stove with eight slots and automatic taps 
was employed to heat up the solid irons, the 
gas being turned on by the iron being put 
into the slot and turned off on withdrawing 
the iron. The cost of gas was found to be 
18s. 5d. per week. A shelf with eight contacts 
and eight “ Hot-Point " irons was installed. 
The fire risk was eliminated, the air was 
better, more work was done and the cost 
of current was 13s. 4d. per week. 5s. 1d. was 
saved per week. This place also: has been 
electrified throughout. 

The accompanying photo, taken in Messrs. 
Selfridge’s millinery workrooms, illustrates 
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the system. In this room 65 girls have each an occasional use for 
an iron. Four ** Hot. Point " irons, and one shelf with two con- 
tacts, serve the whole room, a cold iron being placed on the shelf 
and a hot one taken off whenever an iron is required. The irons 


here are of 4 lb. and 6 lb. weight. The other 
photo shows the general arrangement in dress- 
makers’, tailors’, furriers', hatters' and similar 
works, the irons in this case being of 17 lb. 
and 22 lb. weight. used for “ bumping ` 
and‘ shrinking." The system has now been 
in practical use for well over a year in its 
present form. More than 600 “ Hot-Point " 
irons are working on this system within } mile 
of Oxford-circus, and several hundred are 
in use in other quarters. 


“ AURIGA ” DRAWN-WIRE LAMPS. 


Westinghouse * Auriga " drawn-wire lamps 
have been too well known for many years to 
require any introduction. We need no longer 
pointout the many advantages of the drawn 
over the squirted filament, users having found 
these out for themselves. It must be recorded, 
however, that every improvement that years 
of experience command in the manufacture 
of such highly scientific products as metal 
filament lamps is fully incorporated in the 
construction of the modern “ Auriga" lamp. 
Readers may be interested to note that in the 
Manchester area the “Auriga ” lamp is becom- 
ing known by the soubriquet “the lamp 
with the shield,” on account of the Westing- 
house device which appears on every “Auriga " 
lamp sold. "There is a very true saying that 
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BRE 
e 


"nothing succeeds like success," and this has certainly bcen 
very fully borne out by the Westinghouse (Company's “ Auriga " 


lamp department. 


CORDLESS IRoNS IN A LoNDoN TatLor’s WORKROOM. 
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FLARION 


FLAME 
Arc Lamp. 


ENTIRELY NEW AND 
:: SIMPLE DESIGN 


Strong 
Reliable 
Brilliant 


For particulars apply to 
Scholey & Co., Ltd., 
151, Queen Victoria Street, E.C. 


Telephone : 
CITY 5863 (2 lines). 


Telegrams: 
*" SCOLANCO, LONDON.” 


LIFTING MAGNETS IN STEEL WORES. 


The great field of utility which lies before the lifting magnet in a 
steel works is rarely realised except by those who are brought directly 


into contact with such work. In an important works thousands of 
tons of scrap rapidly accumulate, making it extremely difficult for 


COLORED MACHINE 
RAG WIPERS. 
BEST WHITE RAGS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Colored 20/- per cwt. . White, 35/- 
They are per.ectly Clean and Free from all Metallic Parts. 


mae EVERY RAG CAN BE USED. 
There are from 500 to 700 Pieces in a Bag. 
Washed Meat Cloths also Stocked, 


If required a sample will be sent, post free, on receipt 
of 2/- P.O. 


F. R. YOUNG & CO, 
HARDWIDGE STREET, BERMONDSEY, 
LONDON, S.E. 

ESTABLISHED 1859. 


human labour to cope with the large amount of material. One of 
the largest steel works in the country recently decided to resort to 
lifting magnets for the removal of its serap, and some idea of the work 
can be understood from the illustration of the mountains of turnings 


and other scrap on either side of the lines, which has been gathering 
now for several decades. The magnet, which was supplied by the 
Witton Kramer Electric Tool & Hoist Co. (for whom the G.E. Co. 
are the sole selling agents), is 42 in. in diameter, and is suspended 
from a jib crane. From the latest reports the magnet 1s making 
great headway in the collection of scrap. 


CHRISTMAS TREE NOVELTIES. 


We can hardly realise that in another few weeks Christmas will be 
here. but we are reminded of the fact by the receipt of a leaflet from 
Siemens Bros, Dynamo Works which deals with Christmas novelties 
in the way of decorative carbon lamps which this company 18 nov 
offering for the trade. A speciality is being made this year of fruit 
and flower baskets, wonderful artificial creations which can be made 
to look very real when they are placed on circuit. In addition. 
separate flowers and fruit—also a bird to look after the latter—can 
be supplied. For 100-volt circuits the baskets are wired ín two 
circuits of seven lamps in series, and for 200 volts all lamps are 
wired in series. The separate fruits and flowers are provided with 
15-volt lamps, and are arranged for series burning. 


SPRINGFIELD LANE, 
SALFORD. 
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THE 


ROUND TABLE. 


© An item in the programme at one of London's best music- 

halls reads: “ The Three Osrams."  " Some mistake here," 

writes a correspondent, “ I thought there was only one Osram." 
* * * * 

At the opening luncheon to the Press given by the directors 
of tlie Engineers" Club, Manchester, dear old Seaton remarked 
that in spite of all the many wonderful things which engineers 
do “they get d——d little out of it.” t 
the marrow. 

* * * * 

“Shocked spinach” will be the plat du jour at electric 
restaurants, judging by the reports we hear of a certam mess 
of spinach that was put into a certain electric oven. It bal- 
looned out to such an extent that it received a severe shock, 
hut retaliated by blowing the oven fuse. 


* * * * 


The Generators produced many Point Five knuts—units, I 
mean—at the Trocadero on Friday evening last; 20,000 kw. 
turbo-generator Doherty was the chief machine in circuit and 
the other machines were in parallel, or multiple series as 
occasion demanded. 

* * * * 

This week's chestnut: A well-informed youth came in early 
one morning not long ago, and, thinking to catch the operator 
off her guard, asked, ** Central, if there had been a "phone in the 
Garden of Eden, what would have been the number?” Our 
operator quickly replied, "* 281 Apple.” He hung up. 


(With apologies to the British Vaci wn Cleaner Co.) 


"HELP!" 


Mr. Seabrook has been given a new name by the Rev. J. À. 
Beaumont, the newly-elected Mayor of Marylebone. He thus 


. refers to the hon. sec. of the Point Fives: '* Now that the lion, 


in the person of Mr. Councillor Duncan Watson, has lain down 


|» with the lamb, in the person of Ald. Fettes. now that both are 


assisting the cockatrice, in the person of Mr. Seabrook, to make 
harmonious music in his den," Mr. Seabrook is therefore 
officially included in the notorious " Menagerie Series,” &c.* 


THE ELECTRICAL CO. Lt? 
17. Road. London. 
MACHINES CABLES 


MOTORS LAMPS 
APPARATUS ACCESSORIES 


Charing Cross 


<) 


METERS 


Neaton always gets to 
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Those Batti-Wallahs who heard Mr. F. W. Willcox speak at 
the informal meeting on Wednesday week last, and who have 
any special ideas on the subject of the formation of the Jovian 
Society or its British equivalent are requested to send these at 
once to the Editing Committee of the *: Batti-Wallahs' Journal." 
By the way, the fourth issue of this breezy little publication is 
now off the press and copies may be obtained from the hon. 
sec., Mr. F. Pooley, 25, Victoria-street, S.W. 

+ * — x * 


We regret that we gave Mr. A. A. Campbell Swinton the 
erroneous initial * F.” in referring last week to his famous 
bedstead aerial. We understand that Mr. Swinton has 
nearly approached our suggestion for the use of an 
aerial as a bedstead. A local builder put up for him about 
20 ft. of wire rabbit netting, this being stretched between two 
chimneys, and resembling a hammock from below. On being 
asked by a neighbour for what it was intended the builder, re- 
plied : * The open air treatment ! "' 


* * * * 


E OUR HOT PLATES. 
No. 109 to -- ! 
Siemens Bros. Dynamo Works, Dalston, N.E., for their new 
motor deliverv van. 
No. 110 to — | 
Mr. T. Commerford Martin for his speech at the Batti- 
Wallahs informal meeting on Wednesday week last. 


No. 111 to— 
Mr. A. A. Campbell Swinton for erecting an aerial which 
might be used as a bédstead. 


THE GASSED SAUSAGE. 


COMPOSED By THE BRIGHTON C's. 


Scenario : A vaulted roof in an underground, unventilate! passage, 
with an inferno of gas fumes, flames, fans and fakes. 

The heat and the glare and the fumes of the gas 
Penetrated the whole of the passage ; 

The birds in the hats of the ladies were cooked ; 
A youth in his hand held a sausage. 

It spluttered and burst, and was cooked on one side, 
When everyone got a nerve thrill ; 

The gas-pressure failed for the twentieth time— 
Then the youth tried a *' Tricity " grill. 

The aroma was good, it attracted the crowd, 
Who all envied the youthful glutton ; 

The electric-cooked sausage appealed to their taste. 
And they raided the larder of Mutton. 

The fame of his cookery is known the world o'er, 
Since he grills, roasts and bakes by electricity, 

In the Aquarium kitchen, which proved a great draw. 
Owing to its cleanliness, coolness and simplicity, 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvanoce (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). ; 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &o. 
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ELECTRIC BLOWER 


Hot Air Douche 


Blows Hot or Cold at wiil. 
Ask for Price List 215.8. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: " SigeMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350, 


Telegrams: * Stg«uoron, Lonpon,” 


BRANCHES : 
BIRMINGPAM — GLASGOW BHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE — CAPE TOWN MADRAS RANGOON — TORONTO 


THE MAKING OF BERRY TRANSFORMERS AND 
TRICITY COOKERS. 


—_——- —_. 


We are continually receiving proof of the soundness of the doctrine 
of specialisation in electrical manufacture. Some years have been 
required to demonstrate this important fact, but it has been demon- 
strated in no uncertain manner by a number of manufacturers who 
started out in the face of tremendous opposition to specialise in the 
production of one or two pieces of electrical apparatus. This policy 
of specialisation was steadily opposed in the beginnings of the elec- 
trical industry, and factories were put down in which it was hoped 
that everything from the generating plant to the lampholder could be 
manufactured. This scheme has not worked out well in practice in 
this country. "There may be something peculiar about the British tem. 
perament and the old-time motto “ one thing at a time and that done 
well, &c.," but whatever it is there can be no denying that specialised 
British electrical products are pre-eminent in the world's market for 
electrical goods, and this powerful fact is admirably exeinplitied in 
the works of the British Electric Transformer Co., at Haves, Middle- 
sex, The presiding genius of this undertaking, Mr. A. F. Berry, his 


GENERAL VIEW oF EXTERIOR OF Works. 


brother Mr. Geo. Berry, and the excellent manufacturing and selling 
staff which they have collected round them. are able to show in this 
factory what specialisation can do in the production of transformers 
and cooking apparatus. 

In company with a number of our contemporaries we were re. 
cently shown over the Haves works and had an excellent opportunity 
of witnessing the processes of manufacture of the famous Berry radial 
core transformer and his equally famous Tricity cooking apparatus. 
The latter must be regarded as the direct outcome of the former, 
because the first Tricity hotplate was nothing more than a trans. 
former with a secondary winding which was so proportioned that the 
heat losses were utilised for raising the temperature of the metal 
surface which was used for ccoking purposes. The Berry trans 
former needs no introduction to our readers. many of them have had 


NEW Bav ix THE Hayes Works, 


practical experience of their reliability, the first factor in transformer 
design, and high efficiency. Touching upon reliability, this essential 
is secured in the first instance by workmen who have been trained 
with extreme care and who contribute each man his own particular 
quotum to the details which go to produce a high aggregate of relia- 
bility in the finished product. The mere selection of the best pos- 
sible material and its assembly within the limits of any given design of 
transformer is no guarantee of reliability in the completed article. It 
is the indescribable individual touch which the trained workman 1s 
enabled to give, and only that, which can be depended upon with 
absolute certainty. We were given tangible evidence of the existence 
of this individuality in the work of the men who are severally 
engaged opon the preparation of insulating material, the taping of 
conductors and the winding of the primaries and secondaries upon 
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on test bed for balancing purposes. 


River Don Works, SHEFFIELD. 


VIGKERS 120 B.H.P. 220-Volt Variable-Speed Motor, 1,000—2,000; R.P.M., [shewn coupled to Turbo-Alternator — d 
=| 
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DESIGNED AND Ample Contact Surfaces. 


CONSTRUCTED TO 
WITHSTAND THE 
HEAVIEST AND 
Most EXACTING 
CONDITIONS OF 
« . SERVICE . 


Great Mechanical Strength. 


Perfection of Detaii. 


WE SPECIALISE IN ALL TYPES OF SWITCHGEAR. 


Victoria Works, 


JOHNSON & PHILLIPS, LTD. | ^z5*»"- "eoe 
5 m MEL id a PON Woolwich pu^ (6 lines) 
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PRESIDENTIAL ADDRESS 


ON 


PRESSURE RISES. 


We Specialise in Apparatus for the 


PREVENTION 


of these Pressure Rises. 


ENQUIRIES SOLIOITED. 


ISENTHAL & CO. 


(Department 4), 
DENZIL WORKS, NEASDE N, 
LONDON, N.W. 


Contractors to the Adm:valt y, War, India, and Colonial 
Offices, x. 


the core of the transformers which were going through the shops. 
We mention this matter specifically because 
stand that the feature of reliability is the 
British Electric Transformer Co. aims. 

The factory at Hayes is wel] situated from the point of view of 
transport, the works standing upon a site adjoining the London- 
Worcester canal and being within a stone's 
throw of the G.W.R. line. The works have 
been added to from time to time in order to 
cope with the increasing amount of business, 
the most recent extension being a large shop 
which measures 910 ft. long by 40 ft. wide ; 
it is surrounded by a gallery at a height 
of 25 ft. from the floor. The adjoining illus- 
trations are from photographs recently taken 
at the works. The raw material, in the shape 
of copper rod, Strip. wire, mica insulation 
and iron stampings, is delivered into a large 
store which runs at right angles to the various 
bays. The core plates are supplied ready cut 
into the desired lengths for the various 
standard ty pes of transformers manufactured. 
They are then assembled, firstly to form the 
central core which is subsequently insulated 
and has the first layerof the secondary wound 
on, followed by the primary windings each in 
scparate annular sections, then the balance 
of the secondary, and finally the plates which 
make up the sections of the radial core. 
Between the primary and secondary windings 
there are of course generous thicknesses of 
mica insulation. The complete transformer 
is absolutely rigid, and it will be understood 
how this is so by the fact that the secondary 
conductors are wound on by power. All the 
winding benches were fully occupied at the 
time of our visit and the smallest trans. 
formers being made were for a capacity of 
1,000 kw. 

At the end of one of the bays a large testroom 


our readers will under- 
one thing at which the 


has been set up, and here all the transformers manufactured are sub. 
jected to test pressures usually twice the working voltage. | This 
testing equipment has been manufactured entirely in the works. 

In the Tricity cooking department were shown the details of the 
windings of the elements which are used in the standard hotplates 
which are a feature of the Tricity System. The elements are of 
nichrome ribbon wound in four sections on a specially shaped and 
notched former of pure mica. "These are laid between pure mica 
discs which exactly fit the upper and lower halves of the cast-iron 
plate. A feature of the winding is the use of what are termed “ justi- 
fying " mica sheets which raise the end turns of the windings from 
contact with the mica insulation. This detail was introduced ane 
result of the discovery that breakdowns when they did occur always 


! 


GROUP or Berry TRANSFORMERS. 


happened at these points. After the element has been carefully 
wound it is entirely enclosed by the hotplates, upper and lower, and 
is to all intents and purposes absolutely solid with it. After an ex- 
perience of cooking apparatus extending over a period of 10 years 
Mr. Berry is convinced that the unit hotplate system has enormous 
advantages over the open elements. It has therefore: been applied 
uniformly throughout the Tricity svstem for oven cooking, notpile 
hoiling, grilling, toasting, and also for convector work. Mr. Berry s 
contention is that the svstem is a complete solution of the earthing 
problem and provides absolute protection from shocks to the user 
and from short circuits such as are occasioned when the clement is 


PORTION of Main WINDING SHop. 
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MOTOR STOCK. 
Kc RICE LISTS, however elaborate, are of very little use as an 
indication of whether you can actually eet, at short notice, 
the machine you pick out. For this reason we issue twice a 
month a stock list of 


UNION MOTORS 


which will be posted regularly to anvone who feels that it would 


2. 8. 099. 8999.09.09. 9.09.99.» 


be useful. Are you getting a copy? 
‘Union Elec Cotta 
«b 
PARK SI,  souTHWARK. — 1oNDON,S.E 
9 RN 
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WIRUM LAMPS 


They are used by Railway Companies, Corporations, 
and large Industrial Institutions in ever increasing 
quantities. The general public are delighted with 
them for their brilliant lighting qualities, the tough- 
ness of the filament, and freedom from breakage 
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Our advertising and literature will help you— 


WIRUMS WILL DO THE REST 


Write for Terms, Price List and 
Advertising Literature to— 


THE BRIMSDOWN LAMP WORKS LTD 
3, KINGSWAY HOUSE LONDON W.C 
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THE WHEETI, DRIVE 


APPLIED TO INDIVIDUAL, GROUPS 

OF PILATES. 

This form of construction is specially designed to meet 
the requirements of masonic ceremonies. 
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NEW TYPE 
METALLIC THEATRE DIMMERS 


THE OUTSTANDING FEATURES 
are 


INCREASED NUMBER OF STEPS 


VERY GRADUAL VARIATION 
COMPACTNESS. 


The increased number of steps makes 
the change so gradual as to be practi. 
cally imperceptible. 


Each plate can carry two circuits getting 
two dimmers into the Space of one. 


For particulars, apply to— 


IGRANIC ELECTRIC Co [1» 


I47, Queen Victoria Street, LONDON, E.C. 
Manchester: 30, Cross St. Works: Bedford. Glasgow : 50, Wellington St. 


exposed, fuses at a weak point and comes into contact with some 
surrounding metal. "The Tricity oven was the first electric cooker of 
the unlagged type. Here again Mr. Berry has ploughed a lonely 
furrow, and one cannot but admire the consistency with which he has 
adhered to his opinions in this respect. Whether or not the increasing 
popularity of the lagged over the electrified gascooker will cause 
him to change his opinion remains to be seen. For the present he can 
point with satisfaction to the restaurant equipment. at the Tricity 
House, Oxford.street, where the catering for a very considerable 


* Tricity " 


KITCHEN For WOMEN WORKERS AT HAYEs. 


patronage is carried out daily with 
box oven and the contact grill. 

We were very glad of the opportunity of paying a visit to a factory 
Which we have been anxious to inspect for some years. We think 
Mr. Berry and his colleagues are to be congratulated upon the manner 
in which they have persistently adhered to a policy of specialisation 
and the successful way in which they have carried this through with 


d with immense advantage to the reputation 
of British electrical manufacture, 


Tricity apparatus —the biscuit 


“REYROLLE ” CABLE DIVIDING BOXES. 


A new design of cable dividing box is shown herewith, in which the 
box is for dividing a three single-core lead-covered cable into six 
single lead-covered cables, Fittings are provided inside the box for 
delta connections, these being so arranged that the conductors from the 
top are taken out in pairs. to static transformers, without crossing 
leads and without further jointing. This box should he particu- 


larly useful in sub-stations where it is required to have all high- 


tension connections sheathed in metallic covering, Messrs. Revrolle 


J oe 


AREYROLLE aC*c" 
MCDRURN - ENGLAND 


provide a compact form of sealing bell which enables the single 
lead-covered cables to be conveniently attached to standard static 
transformer cases. With this dividing box and sealing bells tho 
whole of the high-tension connections can be neatly provided for the 
high-tension side of a static transformer without having to resort to 
hare wires anywhere. or to what in some climates is almost as bad 
from an insulation point of view —namely. rubher-insulated cables. 
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IN ORDERING 00 (E henas Cask Che 


“THE BELLING FIRE” 


Patent No. 19054/12. Reg. Designs 607879 and 611555. 
l 


THEY [)() cive HeaT—tHEY [)() use curreNT—THEY AJA) STAND UP TO THEIR WORK. 


We can refer you to over 300 Corporation and Electric Supply Coys —regular buy ers— 


who have thoroughly tested them. It is best to buy a tested and tried article. 


Actual Makers, BELLING & CO., Electric Heating Specialists, EDMONTON, LONDON, N. 


SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN 


CH RONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified hy (he | Admiralty. — 


MAKERS: AGENT : 


| 

HENRY WIGGIN & CO., Ltd, | LIONEL ROBINSON, 

George Street, Birmingham. 8, Staple Inn, London, W.C. 
| 


PHONE: 6323 HOLBORN. 
TELEGRAMS, * "FERRYDCM, LONDON." 


PHONE : 6400 CENTRAL, 
TELE IMS: a ^ WIGGIN BIRMINGHAM." 
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1,500 kw. Panel. 
Fireproof, Shockproof, Mistakeproot and Antproof 


ARMOURED SWITCHGEAR. 
REYROLLE ¿ue 
————— ÉÁÉÁÓNCON-YYWE. | 


DUST-TIGHT LIQUID STARTERS. 


——— 


A new design of liquid starter has recently been manufactured in 
large quantities by the G. E. Co. for use in flour mills, cement works. 
and other situations in which fine dust has to be encountered. In 


ie 
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LIQUID STARTER WITH F 


this starter the cast-iron tanks which contain 
mounted on a steel framework, the supporting bars being com pletely 
covered with moulded micanite, The plates are lowered into the 
liquid by the rotation of a hand-wheel, A rapid rotation of the 


the electrolyte are 
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hand-wheel slowly lowers the plates into the liquid, and the plates 
cannot descend by their own weight. For completing the circuit 
between moving and stationary parts, each phase or pole is provided 
with heavy contact blocks, in addition to sparking rollers, which pro. 
tect the contacts in the event of the starter plates being raised while 
the motor is running without its slip-rings short-circuited. In vjew 
of the importance of keeping down the head room of liquid starters for 
colliery work. the larger sizes of G.E.C. starters have been designed 
with t wo tanks in parallel per phase or pole. 


LIGHTING IN THE CARLTON THEATRE. 


This recently-opened hall is representative of the most up-to- 
date in cinema equipment, especially so in regard to the 
artificial lighting. The system is characterised by certain features 
which the British Thomson-Houston Co., who were responsihle for 
the installation, have endeavoured to teach as essential in the 
eflective illumination of picture theatres, In the auditorium four 
B. T. H. “ eye-rest " fittings are suspended equi-distantly around the 
central dome. The bowls are 24 in. in diameter and are of moulded 
composition. A part of the raised ornamentation on the bowls is 
picked out in gold in order to harmonise with the surrounding 
decorations. The illumination has been favourably commented 
upon by members of the audience who had not previously seen the 
"eye-rest " system. In addition to the indirect lighting. a certain 
number of direct unita are used ; but as these are fixed right up 
against the ceiling (excepting in the case of the gangway lights) they 
do not cause any discomfort. 


LAMP-LOWERING GEAR. 


We illustrate an eight-ring contact-suspension gear for suspending 
an electrolier, suitable for seven circuits, from the dome of a church in 
Edinburgh. The gear is not pendant (which is the more common 
practice). but is supported from beneath. being located between the 
inner and outer structures of the dome of the building. The gear has 
been made by the London Electric Firm, Croydon, and amongst other 
similar gears which they have made are a number of four-contact gears 
for picture theatres, gi ving two entirely different circuits for red and 
white lights ; also five-ring gears for a hall in Edinburgh. &c. Ordi- 
nary single-circuit gears for low ering semi-indirect fittings, electroliers, 
&c., for cleaning. renewal of lamps, &c., have been made by the 
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View or SEVvEN-CoNTACT Rina SusPENSION GEAR. 


company for some years past. In all cases the weight of the fitting— 
sumetimes reaching as high as 20 ewt.—is taken by a positive-acting 
weight-relieving feature. by which the weight is only on the winding 
rope during the actual raising and lowering operation. The com- 
pany's patent self-sustaining winches are also used in conjunction 
with these fittings, so that even when raising and _lowering the 
weight of the fitting is always under safe control. 
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THE 


ROUND TABLE. 


A correspondent asks us if there is any connection between 
Trmity House and Tricity House. Engineers in seaport 
towns, please oblige. 

* * * * 

The latest electrical knight is Sir Alex. Siemens, who, how- 
ever, has received this well-merited honour not from the King. 
but from * The Railway Engineer." 

* * * * 

We hear an awful whisper that non-conference lamps are 
used in the new Engineers’ Club, Manchester. Will the hon. 
sec. write an ode in reply to critics ? 

* * * * 


| Can it be that the fine aerial on the roof of the offices in 
London Wall-buildings is designed to keep the British South 
Africa Co. in touch with the Rand ? | 
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We offer a real red-heat Hot Plate to those of our readers who su pply the 
best title for the above picture. 


During his demonstrations at the Inst.E.E. on the 27th ult. 
Mr. Evershed used an instrument scale which must con- 
stitute a record for length. Had the building been dome- 
shaped no doubt the instrument would have been provided 
with a “ cirscale." 

* * * * 

An inventor named Julian Jose Iglesias claims to have dis- 
covered a means of obtaining electrical energy from the atmo- 
sphere in any quantity, and using it for lighting and power 
purposes. Senor Iglesias maintains that his discovery will 
remove the need for central generating stations. So far, how- 
ever, Mr. Vernier and Mr. Vesey Brown remain undisturbed. 


LEWIS'S 


TO LIBRARIANS AND QENER,YL READERS. 
The Quarterly List of Additions is sent post free 


The Bakerloo is now known as the Paddi-phant—since the 
opening of the extension to the G.W.R. terminus. Not really ! 
* * * * 


ie The comments of the ** J.O.G."/on the Aisgill report, and 
other cognate and incognate matters, may be read with pleasure, 
profit and amusement by all electrical engineers. 

* 0 * *& 0x 


Doubtless with a view to economy, the City Corporation has 
arranged that the new Mansion House station subway shall 
be both lighted and heated by high-pressure gas, and with 
the same burners, too. 

* * * * 


A correspondent who writes to “ The Times ” from Nutfield 
on the subject of “ Side-splashing by, Motor Vehicles " almost 
deserves & Hot Plate, but we have decided, on mature con- 
sideration, to defer its award for the present. 

* * * * 


At a recent meeting of the members of the Round Table Club 
a vow of temperance was taken by certain of the members. A 
prominent devotee of the club is faithfully adhering to his 
promise. He recently had nine peppermints before lunch ' 
* * * * i 


The following, from ** London Opinion,” will doubtless cause 
our Scotch friend on the * J.O.G." to break out into many 
columns of small print :— 


The gas company's lecturer was making a popular address. 

'" Think of the good the gas company has done!” he cried. “If I 
were permitted a pun, I would say, in the words of the immortal poet, 
* Honour the Light Brigade.’ " 

Voice of a consumer from the audience: ‘ Oh, what a charge they 
made !” 

£ * * * 


OUR HOT PLATES. 


Mr. A. W. Robinson for his London's Lighting Supplement 
to the “ Lighting Journal." . 


No. 118 to— 

The General Electric Co. for being the only electrical firm to 
have an “ ad." in * The Times " Fuel number. 
No. 114 to— 

The London Electric Supply Companies for declining an 
invitation to appoint representatives on the Electric Vehicle 
Committee. 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar) | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington), — 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 
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regularly to any address. It is a Classified and Annotat31 Guide 40 the Scientific Publications of the previous three months. 
ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be bad from 1be £ibrarp immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SGI ENTIFIC 136, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Telegrams: “ PuBLICAvIT Loxpox." 


LIBRARY. 


Telephene: 10731, CENTRAL. 
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SIEMENS 


IRONCLAD SWITCHGEAR 


P 


T'otully-enclosed Switchboard 
installed at a Colliery in Durham, 
Controlling two 750 K.W., 40 Cycle Generators, 
Transformers and Feeders, 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINST ER, SW. 
Telephone: GERRARD 860. Telegrams : “ SIEMBRALOS, LONDON," 
Supplies Dept.: 39, UPPER THAMES STREET, E.C, 
Telephone: City 5350, Telegrams: *' SteuoTon, LoNDon.” 
BRANCHES : 


EHEFFIELD CALOUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


-BIRMINGHAM — GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


A 
MANNERS COLLIERY, ILKESTON. 


Manners Colliery, llkeston, is a typical example of the utilisation 
of exhaust steam and its transformation into electrical power. Up 
to the date of the installation of the exhaust steam plant there were 
two winding engines, a haulage and a fan engine exhausting into 
atmosphere. Power was previously taken from the Nottingham. 
shire & Derbyshire Power (o. (Ltd.) To-day the whole of the 


VIEW oF WiTTOosN-Bxrr.iss TURBO-GENERATOR 


electrical power in the colliery is supplied from the exhaust steam 
from these engines, and live steam is only used when the winding 
engines are lying idle. The accompanying illustrations give a view 
of the power house which contains a 300 kw. Witton-Belliss turbo- 
generator, furnishing three-phase power at 440 volts 25 cycles and 
running at 1,500 revs. per min. A 150 kw. Witton-Belliss set has 
been installed to take the night load and to work when the plant 
which ordinarily supplies the exhaust stoam is not running. 


74. 


The exhaust steam from cach steam engine is fed into a central 
reservoir consisting of a number of old boilers which have been 
utilised for the purpose. IX 

The generators supply power to an open type G.E.C. marble 
switchboard, which includes, amongst the usual complement of 
instruments, a leakage indicator and a voltage regulator, The 
colliery works with an insulated neutral. 

Following modern practice no attempt has been made to give the 
turbo-generator a high regulation; it has been preferred to design 
the generator so that the transient current at the moment of short- 
circuit shall have a low value, and to secure good regulation by the 
adoption of a voltage regulator. A change-over switch is provided 


View or Mati AN p. Exciter Uxirs, 


so that the voltage regulator can be made to control either the turbo- 
generator or the rociprocating set. The exciter regulators are 
mounted underneath the switchboard and are controlled by two 
exciter pillars with concentric handwhecls which permit the exciting 
current of both generator and exciter to be adjusted. A small cloth 
filter has been included to filter the air for cooling the generators. 
This power station is at present supplying a number of haulages, 
fans, pumps, a saw mill, shops, stable motors, as well as coal cutters 
of both bar and chain types. The power house electrical equipment 
was supplied by the General Electric Co. Acknowledgments are 
due to Mr. H. O. Bishop, the agent and manager of the Manners 
Colliery, for the facilities given for taking the photographs and for 
permission to publish this description. Mr. W. C. Mountain was 
the consulting electrical engineer. 


LIGHTING BALHAM PALLADIUM. 


The Balham Palladium is carried out on a unique system. which 
has not hitherto been employed very largely in cinemas. Diffused 
lighting is obtained from four heautiful and unique fittings specially 
designed for the purpose. each equipped with a central 16 in. Alba 
glass sphere and four Gin. Alba balls, suspended from the four 
corners of the large panel in the ceiling. The big sphere in each 
fitting contains a 200-watt Mazda lamp, and the small Alba balls 
contain 60-watt Mazda lamps. The lam ps are entirely enclosed by 
the white Alba glassware, and the illumination is quite glareless. 

The vestibule. corridors. staircases and offices are lighted by 
means of wall brackets or pendants fitted with Mazda lamps and 
Veluria reflectors. The auditorium illumination is controlled by 
a B. T.H. metallic dimmer, which gives the necessary gradual adjust- 
ment of the light. In the outside lighting the name of the theatre 
is formed by lamps in a special trough reflector, the letters heing 
about 2 ft. high. In addition to this the whole building is outlined 
with striplight, and there are five flambeaux standards on the roof. 
N me 200 20-watt and five 100-watt Mazda lamps are used for the 
outside lighting. 
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POPE 


ELASTA ~ 


WIRE 


LAMPS 


IMPORTANT ANNOUNCEMENT. 


(, THE ISSUE OF A WRIT IS NO PROOF OF 
INFRINGEMENT. 


C, Pope's will, if necessary, carry their case to 
the highest courts. 


C, Pope's, as practical evidence of the value of 
their indemnity, have set aside a substantial 
sum for their customers as an INDEMNITY 
TRUST FUND. 


. Full particulars will be sent to any customer on appiication. 


C. Pope Elasta British made Wire Lamps are 
without question remarkable for their good 
qualities. 


THE BUYER IS PROTECTED 


INFRINGE NO PATENTS. 


POPE'S ELECTRIC LAMP 


Company, Limited, 


HYTHE ROAD, WILLESDEN, LONDON. 
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H. WEIDMANN, RAPPERSWIL, SWITZERLAND. 


Maker of PRESSPAHN and INSULATING MATERIAL. 
PRESSBOARD (Presspahn) in Sheets, Rolls and Tapes, Presspahn Tubes and 


Stampings, Black Presspahn. 


AMIANITE (vulcanized Asbestos), Coil Frames, Spoole for Dynamos, Motors 
and Transformers; Insulating Blocks, lubes, Plates, &c. 


ASBESTOS-CEMENT in plates, arc shields for controllers, &c. 
CORNITE high-tension material). Handles for Switchgear and Heating apparatus, 
controller insulation; moulded parts of all kinds. 


MICA and Substitutes. Flexible Insulating Tubes. 
Red Insulating Paper. -Japanese Paper in rolls and tapes. Insulating Pearls. 
Artificial Leather Discs for friction drive. Oil-varnished Linen, Diagonal Tapes. 

Oil-varnished Silk and Paper. Transformer Spools. 

Insulators for Electric Furnaces, Tramways, &o., &c. 


R.C. CIRCUIT BREAKER. 


——a 


The adjoining illustrations show a front view of a double-pole 
“ Igranic " remote control circuit breaker and a side view, with the 
blow-out magnet poles turned up, to show the special details of 
construction. These circuit breakers form an integral part of many 
“ Igranic ” starting switches and controllers with which they are 
interlocked in various ways. The interlocking is always arranged 
so as to prevent the possibility of the circuit being closed with the 
starting resistance out. and generally the method employed is such 
as to ensure that the main circuit making and breaking will always 
be performed by the circuit breaker. and not by the starting switch. 
This renders frequent starting and stopping harmless. and ensures 
long life for the switchgear. In addition to the importamt part they 
play in the success of '* Igranic " electric controlling devices. they 
are suitable for independent use for a variety of duties. The current- 


Views: oF REMOTE CONTROL Circuit BREAKER. 


carrying contacts consist of a laminated phosphor-bronze brush pressed 
against a hard rolled metal surface. This construction eliminates 
the danger of partial contact. for whenever contact is made at all it 
must be over the whole surface area. Furthermore, the contacts 
ure always clean, because each time that the switch closes the flat 
contact surface is slightly scraped by the edges of the leaves of the 
laminated brush as they expand. These current-carrying contacts 
are re-inforced and protected by easily renewable circuit-breaking 
contacts of carbon of large size, and so disposed as to always make 
contact before the metal contacts. and break after them. As will 
be seen by reference to the illustration, the pole-pieces of the blow-out 
magnet swing up to permit easy inspection of the contacts. "Their 
normal position is, of course, down lower, covering completely the 
circuit breaking. so that the break always takes place in the most 
intense portion of the magnetic field, and the fiercest arc is imme- 
diately disrupted. The Igranic Electric Co., 147, Queen Victoria- 
street, London, will be pleased to submit a sample circuit breaker or 
to supply any further information required. 


— ——————— ——————————— 


ALUMINIUM IN MOTOR CAR WORK. 


The extent to which aluminium is employed in the construction of 
motor vehicles of every description is both wide and varied. The 
claim made by the manufacturers of aluminium that the automobile 
would not be in its present position but for the services rendered by 
this metal seems to be in every way justified. This is particularly 
emphasised in a pamphlet No. 1185. which has recently been issued 
by the British Aluminium Co., and in it some excellent examples of 
aluminium work in the motor car industry are illustrated and 


— a —— 0 ————— 


ALUMINIUM DETAILS UNDER MorTon-CaR BONNET. 


described.. The pamphlet contains useful tables giving the weight 
of aluminium sheets and the physical and mechanical properties of 
brass, steel and aluminium. The centre pages are occupied by 
drawings showing special aluminium sections used in motor car work. 
Attention is called to the oxy-acetylene welding process. and its 
value in repairing cracked and broken castings. 


"MUR & CO., Ltd. 
Aarau, Switzerland 


I 


Capital £40,000 


Carbon Filaments in all Shapes and Sizes 
Flexible Metal Filament “Uranit” 


Drawn Light Wire ‘ Uranit” 


S t Carbon, ‘‘Uranit’’ Alloy, 
UPPOFtS Molybdenum, Molybdenum Alloy 


Tungsten-Molybdenum Wire in all Sizes 


Largest Special Factory for Lamp Filaments 
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If there is one reason which should induce you more 
E than any other to use Pope “Elasta” Lamps, it is 
r that of “the remarkable strength of the filament.” 
It is this quality which has helped to build sales 
and which is bringing repeat orders day by day. 
Have you tested these lamps? If not write us. 


5550 
B5 
$50 


n5 
50600 


“ELASTA” LAMPS INFRINGE NO PATENTS, 
AND OUR INDEMNITY HOLDS GOOD. 


POPE's ELECTRIC LAMP Co., LTD., HYTHE ROAD, WILLESDEN, LONDON, N.W. 


DRAW-OUT PATTERN. 


For all Voltages up to 15,000 Volts. 
RIGID CONSTRUCTION. 


Specially Suitable where Space is Limited. 


EASE OF INSPECTION. MINIMUM SIZE 
COMBINED WITH ELECTRICAL SAFETY. 


FIRST CLASS DESIGN AND WORKMANSHIP THROUGHOUT. 


Prices quoted on application. Aiso to suit any special requirements. 


JOHNSON & PHILLIPS, Lt. 


SWITCHGEAR MANUFACTURERS, 


dune. eee Kent. CHARLTON, LONDON, S.E. Weelwich 438 (6 Lines. 
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PERFECT 
CONTROL! 
COOL WORKING !! 


— e e c -M 


‘MOTORS OF MERIT.” 


In a carefully compiled and common-sense catalogue Higgs Bros., 
Balsall Heath, Birmingham, set out particulars of their ‘ Motor of 
merit." The specialise in the production of motors for d.c. circuits 
and for outputs l H.p. to 71 H.P.; the voltage range is 100 to 530. 


ie crm oa 


A 


Hicas Bros. MOTOR GENERATOR. 


The standard patterns are enclosed ventilated, but totally enclosed 
machines can be supplied, but these develop only 3ths of the enclosed 
ventilated rating. The same list deals with controllers and regu- 
lators for these motors. A section is also devoted to shunt generators. 
ranging in out put from 0-2 kw. to 4 kw., and voltages of 25/35, 50/70 
and 200 and 100. Combinations of these motors and generators can 


Soy 


- 
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Higes Bros, MOTOR DIRECT CONNECTED TO CENTRIFUGAL FAN 


be built up. We illustrate a neat direct-coupled forge fan for running 
at 6,000 revs. per min., and a motor generator outfit built for 200 
hours’ continuous operation. Judging by the specification the design 
of the machines is sound and from the illustrations it will be noted 
that the lines of the carcase are neat and good. 


The ALUMINIUM CASTINGS Co., 


GREE NOCE. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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NEW TYPE 
SIMPLICITY METALLIC 


THEATRE DIMMERS 


IGRANIC ELECTRIC CD., LTD., 
LONDON & BEDFORD. 


LAMPS AT THE PROPER EFFICIENCY. 


——— 


It is important that the average voltage at the holder should be 
the same as the voltage marked on the lamp. Speaking generally, 


for every ] per cent. increase of impressed voltage on a given lamp 
the wattage will increase 1:6 per cent. 


This means an increase of 


Ber cen’ Toto! o9 c 
«, 


33 vnd d$ |^ Tz FE 
Per Cert volltege 
Fic. 1—DIAGRAM SHOWING THE PER CENT. DECREASE IN 
WaTTS CONSUMPTION WHEN MAZDA, GEM AND (‘aRBon LAMPS 


ARE UNDER-RUN. 


1-6 per cent. in wattage for each volt (on 100-volt circuits) that the 
circuit voltage is increased or the lamp voltage lowered. This 1-6 
per cent. increased wattage represents 1-6 per cent. increased revenue. 
The advantage to the central station of operating, say, a 60-watt 
Mazda lamp at high efficiency instead of at low efficiency, may be 
considered. In 500 hours’ burning a 60-watt Mazda lamp consumes 
30 kw.-hours. [f this lamp were operated at 96 volts instead of 100 
volts there would be a loss to the central station of 1-8 kw.-hours. 


Fic, 2.— DIAGRAM INDICATING THE UsvaL REASONS FOR Low SUPPLY 
PRESSURES. 


With 10,000 lamps in service, and assuming 500 hours to be the 
average annual burning period and the charge per kilowatt-hour to 
be 4d., this would represent an annual loss in revenue of £300. In 
the majority of cases the purchase of lamps of correct voltage would 
have prevented this loss in revenue without any increased cost—that 
ix, it would represent 10 per cent. dividend on a £3,000 investment. 
Provided the low efficiency operation was due to loss in transmission. 
the lighting company would have been justified in investing £3,000 
to obtain this additional revenue. Improving voltage conditions In 
this manner would not only increase the consumption of lamps, but 
would have just as important an effect on other apparatus. such a5 
flat irons, toasters, fans, &c. Investigations show that many lamps 
are operated at from 3 to 4 volts below their rated voltage. 


The ALUMINIUM CASTINGS 60., 
GREENOCK. E 


“SOLAR” PURE CAST ALUMINIUM 


COOKING UTENSILS. Write for Catalogue. 
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Mese Elche 


Write  To-Day 
for Leaflet 22H. 


Contractors can recommend Western Electric 
Triangle Flat Irons with every confidence be- 
cause we guarantee the heating element—not 
for a year, ortwo years—but for ever. There 
certainly is not a better and more robust iron 
made, and it is no more expensive than other 
irons. Tell your customers about them and 
you will make ready and satisfactory sales— 
sales which will result in orders for other 
classes of electrical apparatus. 


COLORED MACHINE 
RAC WIPERS. 
BEST WHITE RACS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Coiored 20/- per owt. . White, 35/- 
They are perfectly Clean and Free ‘rom all Metallic Parts. 


GP- EVERY RAG CAN BE USED. 


There are from 500 to 700 Pieces in a Bag. 
Washed Meat Clothe also Stocked. 


If required a sample will be sent, post free, on receipt 
of 2/- P.O. 


F. R. YOUNG & CO, 
HARDWIDGE STREET, BERMONDSEY, 


LONDON, S.E. 
ESTABLISHED 1889. 


Western echi Company Lünifed 
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Triangle Irons. 


A Fine Point 
for Fine Work. 


Works:— NORTH WOOLWICH, LONDON, E. 
Branch Offices and Stores :—BIRMINGHAM: 115, 
Colmore Row. GLASGOW: 49, West Campbell 
Street. LEEDS: Standard Building, City 
Square, and at SYDNEY, JOHANNESBURG, 
BUENOS AYRES. 
Agents for India : Jost’s FANS ann ENGINEER- 
ING Co, Lrp., Bompay. South Wales Re- 


presentative: Mr. G. W. MATTHEW, 57, Hamil- 
ton Road, Cardiff. Manchester and District Re- 
65, 


presentative; Mr. H. H. MARKHAM, 
Cleveland Road, Crum psall, Manchester. 


—— PRICE £240 
TORPEDO ELECTRIC VAN 


LIVE LOAD 8 to 10 cwt. 
RADIUS - - 50 to60 miles on good roads. 
40 Cells, 80 Volts, 150 Amps. 


Any type of body can be fitted to these*chass s. 


RUNNING COSTS: FARTHING PER MILE 


with Electrical Energy at 1d. per unit. 


TRIAL RUNS IN LONDON BY APPOINTMENT. 


TORPEDO ELECTRIC MOTOR CO., 
122, HAMPSTEAD ROAD, LONDON, N.W. 
"Phone: Mayfair 2211. 
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FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder “N,” 


ADJUSTABLE SPEED SELF-STARTING UNITY POWER 
FACTOR A.C. MOTORS. 


These machines are adjustable speed single-phase motors, having 
several no-load speeds and the full-load speed which will not differ 
very materially from the no-load speeds. For instance, the no-load 
speed of a machine might be adjusted for 1,200 revs. per min., while 
the full-load speed will perhaps be 1,160 to 1,200 revs. per min. The 
Wagner Electric Mfg. Co. (U.S.A.) are prepared to manufacture the 
following ratings (new): 4 H.P. with a speed range of 900 to 1,800 
revs, per min, 14 H.P. with a speed range of 900 to 1,800 revs. per 
min., 2 H.P. with a speed range of 900 to 1,800 revs. per min., 3 H.P. 
with a speed range of 900 to 1,800 revs. per min., 5 H.P. with a speed 
range of 800 to 1,600 revs. per min. All these ratings are based upon 
constant horse-power. This means that at no matter what speed 
the machine opcrates it will still be capable of developing the horse- 
power stated above. The machine is designed to have six different 
operating speed steps. An outfit will consist of a motor and a con- 
troller, and from the latter leads are taken to different windings of 
the machine and the duty of the controller is to select windings 
suitable for the desired speed. 

There is one starting step on the controller and the machine will 
operate on the particular step with a performance similar to the 
company's present self-starting single-phasc motor. 

The adjustable speed motor as designed is the only one of its type 
yet brought to our notice. The adjustment of the speed is obtained 
without resistance in the circuit and therefore the efficiencies of all 
speeds are fairly good and remain constant for those speeds. The 
machine has also windings to adjust the power factor.—Mr. A. H. 
Greening, 15, Clifford's Inn, London, E.C. is the European agent of 
these motors. 


THE *COMPLEAT" DRAKE & GORHAM. 

The preparation of a general catalogue of electrical supplies is, in 
the ordinary course of things, not a light task. With the extension 
of the electric service to subsidiary pieces of apparatus for cooking, 
heating and other purposes the task assumes gigantic proportions. 
We pay our friends, Messrs. Drake & Gorham, no empty compliment 
when we say that thev have accomplished this task in an altogether 
admirable manner. Their new bound catalogue is a production of 
nearly 400 art;paper pages, diyided into 13 sections, which deal with 
metal lamps, arc lamps, cables and jointing material, switches, 
switchboards and fuseboards, branch switches and accessories, 
heating and cooking apparatus, telephones, motors and starters, 
fans, vacuum cleaners, current gauges, holophane material and 
fittings. It is impossible to review these sections in detail, but the 
company must be complimented upon the completeness of that 
devoted to electric heating and cooking. The cooking portion does 
not, however, deal with the heavier ovens and ranges such as are 
now being used in large restaurants, hotels, &c. In the lighting 
section reference is made to the series lighting device which takes the 
form of an auto cut-out fitted into the cap of a metal lamp. It is 
stated that this comes into operation should the lamp fail from any 
cause and maintains the circuit through the other lamps, though it 
is not stated whether a resistance is introduced. The fittings section 
occupies the greater portion of the catalogue and contains illustrations 
and prices of practically every known type on the market. In par- 
ticular we may mention an attachment by means of which an opal 


ARTHED WALL PLUGS 


FOR 
DOMESTIC USE. 
& C0., HEBBURN- 


LTD., ON-TYNE. 


- 80 


| PERMANENT | 
be MAGNETS 


CLIP 


lp we "uus denim eto ee 


“SPOR ALL PURPOSES. HR 


W.F. DENNIS & C. 


4.9, QUEEN VICTORIA ST. LONDON EC. 
Sole Agents in United Kingdom for 
» HEINRICH REMY, GmbH HAGEN I/W. 
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shade may be inverted and used as a semi.indirect lighting fitting. 
This can be supplied with a rise and fall attachment if required. It 
should be useful in giving electric light users an idea of the restful 
effect obtained by semi-indirect illumination. 


SEMI-INDIRECT LIGHTING. 


We illustrate a new design of semi-indirect lighting fitting. which 
has been designed to facilitate the cleaning of the lamp and the re- 
flector. It will be seen that the design admits of the lowering of the 
reflector to the level of the lampholder, so that the latter with its 


SEMI- NDIKECT LIGHTING F'iTTING IN POSITION AND LOWERED FOR 
CLEANING. 


lamp are exposed to view, and access is also given to the bowl of the 
reflector to allow of its being easily cleaned. The arrangement 1s 
one which we are sure will be welcomed by the ever-increasing num- 
her of users of semi-indirect lighting fittings. The design admits of 
the use of any candle-power of lamp to secure the illumination 
desired. 


ARC WELDING SETS. 

The arc welding process has introduced a considerable demand for 
a special engine and dynamo. ‘The introduction of a welding plant 
compels attention to the essentials for success—namely. close 
governing. efficient cooling. full power running qualities and perfect 
vaporisation of paraffin in the engine. together with a dynamo 
which is specially wound for sudden load fluctuations. It is a case 
of either full load or no load instantly with such a plant as this, and 
one of the firms who have designed successful engines for this work 15 
the Parsons Motor Co. (Ltd.), of Southampton, who, we understand, 
have just booked orders for no less than five more of their stan- 
dardised sets for are welding. They have nearly a dozen firms using 
their engines. and they appear to have fully merited the orders going 
to them. 
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SWITCHGEAR & COWANS, LTD. 
SPRINGFIELD LANE, 
`: SALFORD. 


OF 


TIME LAGS. 
CIRCUIT BREAKERS. 
COMPLETE STATION EQUIPMENTS. 
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See Illustrated Advertisement last week. 
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8t JUPTLEMENT to''* The: Electrician,'*: December 12, 19-83. 


THE 


ROUND TABLE. 


The EVENT OF THE WEEK.—The “ Wotan " H.V. half-watt 
lamp. 

* * * * 

A contemporary in commenting upon the good points of a 
new wireless double-phone headgear, states that it is wound 
for 1,000 watts per phone. Doubtless to keep the operator 
warm between messages. 

* * * * 


The Faraday House Smoker on Friday evening was a great 
success, We know that Mr. Nash feels very pleased that his 
efforts had got together so goodly a company and so excellent 
à concert programme. 
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Reproduced by permission of the “ Wireless World." 
A BEDSTEAD RECEIVER! 


We understand that the above is not a faithful likeness of 
Mr. A. A. Campbell-Swinton. 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS, 


Write for Binder ‘‘N,” 


BARITONE SoLo "I would nt leave my little half-watt 


The Christmas informal meeting of the Batti-Wallahs on 
Wednesday evening was presided over by Mr. E. P. Barfield, 
who did the honours in his usual genial style. His health was 
drunk by the quarter deck, and the port, middle and starboard 
watches, 

* * * * 

" The Engineering Gazette” (published by Marryat & Place) 
says: '" Ever noticed that, although distance lends enchant- 
ment, the successful enchantress usually comes pretty close ?” 
Geraldine told us this long before the tango. l 

* * * * 


An interested guest at the Faraday House Smoker on Friday 
last was Mr. J. A. Robertson, the " bright and breezy ” elec- 
trical engineer, Greenock. He enjoyed the proceedings im- 
mensely, and incidentally took back on the night mail a number 
of new ones” with which he willadd to the stock ofa certain 
worthy Scottish divine who sits on the Greenock Council. 


* * * * 


OUR HOT PLATES. 

No. 115 to— 

Dr. 8. Z. de Ferranti, for the following aphorism :— 

When legislation tries particularly hard to bencit the public, the 
publie is nowhere, except when it comes to paying. 
No. 116 to— 

Mr. Howard Foulds, for his excellent rendering of * Songs of 
Araby " at the Faraday House Smoker on Friday last. (Encore, 
K.V.A.) 


TO-NIGHT'S ELECTRO-HARMONIC. 
(Unofficial Programme.) 


VIOLIN OBLIGATO " Lest we forget " After Aisgill 


Mr. T. 12. GATEAOUSE. 
Ada pled 


lamp for you " 
Mr. F. W. WiLLcox. 


LEGERDEMAIN Mr. SEABROOK will produce his now famous 
'* Petrol Haze," assisted by Messrs. 
MOoNNOT and MITCHELL. 


MEDLEY AND CuoRUS. ^ Oh, what a time we all had °.. Williams 


GUESTS AT THE MIDLAND ENGINEERS BALL 


GRAMOPHONE SoLo “ Every Little Movement has a 
meaning of its own "  ... .. — Lloyd 
e Sir SCALE" RECORD. 
Demonstration of ** Insulance " with 
Megohmega effects. 
Dr. SitvaNnus THOMPSON. 


ENTR’ ACTE 
By permission 


RACONTEUR “Some split infinitives I have known ” ... — 
Mr. ADAM Gowans WHYTE. 


TENOR SOLO  ... “ Nothing but leaves” ... Hx jus — 
THE EDITOR OF THE (NEW) I.E. E. JOURNAL. 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield) 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham y). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 


Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &oc. 
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Iron-cased 4-way Board ^ 
with Terminal Cover. 


New type of Switoh and Fuse Distribution Box for 
Lighting Gircuits, with Special Tumbier Switch, 
Registered Design No. 625753. 

All connections on front —Very compact. 


Write for Particulars to Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S W. 
Telephone: GERRARD 860. Telegrams: ‘‘SimmBRALOS, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STRBET, B.C. 
Telephone : City 5350. Telegrams: “ Sig40TOR, LONDON.” 
BRANOHES : 

SIRMINGHAM GLASGOW SHEFFIELO OALOUTTA SINGAPORE SYDNEY 


BRISTOL MANCHESTER JOHANNESBURG — BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN . MADRAS RANGOON TORONTO 


* RODOLITE." 


Makers of electric fires have been confronted with many interesting 
problems during the past 12 months. The application of the term 
“fire” to what has previously been known as an electric radiator 
necessitated the combination in one heating element of the charac- 
teristic of producing both radiant and convected heat. This is, of 
course, the property of every coal fire. By comparison with the 
temperatures reached in the element itself in a radiator or convector 
the electric fire required something considerably higher; in fact, the 
aim of the manufacturer was to provide an effect in actual use as 
nearly approaching glowing heat as possible. At first it was thought 
that the problem was solely one for the maker of the element material 
and that any fireproof support would prove suitable for holding the 
strip or wire in position. Experience is showing, however, that there 
is some subtle relation between the temperature of the element and 
the nature of the supporting material. Incidentally proof of this is 
to be found in the fact that some makes of fires were first put on the 
market with the elements working at such a temperature that red 
lamps were not necessary. For the present season it is noticeable 
that these elements are now working at a lower temperature and a 
red globe carbon lamp is introduced. 

Mr. C. Orme Bastian has been a consistent experimenter in clec- 
trical heaters and fires, and has always been a champion of the real 
red-heat pattern. He has carried out a considerable amount of work 
upon the composition of the heating element itself, and has found it 
negessary to depart from the recognised sources of such material and 
produce something for himself. This material he has appropriately 
named **Tobasco." He has further studied the characteristics of an 
open-wire element, of an openly-wound spiral element, and of a 
closely wound spiral element, and has fastened upon the latter as the 
ideal for the purpose. Until quite recently he introduced these 
closely-wound spirals into straight quartz tubes, bringing the ends 
out to circular contacts which were pressed into spring clips at oppo- 
site sides of a rectangular frame which was backed with an aluminium 
reflector. With these quartz elements he was able to show that an 
electrio heater of the red glowing pattern was capable of giving 
satisfactory and efficient service. He has recently carried this work 
to what seems to us to be its logical conclusion by bringing the 


closely-wound spiral on to the outside of the quartz tube where it is 
given turns of about j in. pitch. This element has been given the 
name of “ Rodolite," and it will, we understand, be intruodced into 
all Bastian heaters in the future. The temperature of the closely- 
wound spiral has been considerably raised 80 that in appearance the 
fire gives not a real red effect but a real glowing effeot, It should be 
noted that this is obtained with the element itself without the addi- 
tion of red lamps. 
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DETAIL oF * RopoLITE" HEATING ELEMENT. 


Through the courtesy of Mr. Bastian we were enabled to sec one 
of these ** Rodolite" heaters in the 2 kw. size, and to compare it under | 
burning conditions with the older type. When cach was dissipating 
the same amount of electrical energy there could be no question as to | 
which had the brighter appearance or gave out the more heat. We | 
understand that some existing patterns of Bastian heaters can be con. 


AAT 


BasTiAN * RODOLITE ” FIRE. 


verted for use with * Rodolite ” element by altering the connections 
without any structural alterations and at comparatively small cost. 
We anticipate that there will be a gradually increasing demand for 
the elements for this purpose and also for the * Rodolite" fires. 


———— ed 


PROGRESS AT DARTFORD. 


Many of the small electricity undertakings, both company and 
municipal, suffer from inanition, to the general discredit of the elec 
tric service. This criticism does not hold good in the case of Dart- 
ford, if we may judge by a brochure which has just been sent us gi 
Mr. J. D. Pember, the borough electrical engineer. We understan 
that this interesting piece of literature is being distributed broad- 
cast with the idea of encouraging those manufacturers who are on the 
lookout for a suitable site for factories of every kind to settle in 
the Dartford locality. The advantages of the electric service are 
pointed out in the initial pages of the book, and attention 1$ called in 
the tariff for electricity supply which has now been revised an Mn 
offers considerable inducement to power üsers. Particulars are 4 s0 
given of the tariffs for residential property, shops, &c. Two dom 
tariffs are offeerd, one an assessment tariff with a fixed charge of ii 
in the £ on the assessment for the summer quarters and 10d. for the 
winter quarters plus ld. per unit for all current consume. = 
alternative is a telephone tariff of £12 for the first kilowatt of pert 
demand, and £9 each for all above, plus ld. per unit; & gixth of n 
fixed price is charged on the summer quarters and a third upon iod 
winter quarters. Many excellent illustrations are given of m 
principal work in the Dartford district. These include the Daily 
Telegraph" paper mills, the Daren mills, Burroughs & oa 
J. & E. Hall, Vickers (Ltd,), Seagers (Ltd.), Curtis’s & Harvey (Ltd.), 
and a number of others. The addresses of the local land agent i 
given and also statistics of the educational facilities, residential an 
other attractions of the town. There is also an excellent view 8 i: 
the interior of the electricity works at Priory-road. We hope thà 
the enterprise shown by Mr. Pember will be productive of progres? 
and profit for the electricity department in the immediate future. , 
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.3, Derby Road, 
Edmonton, N. 


Dec., 1913. 


To the Eleetrie Supply Authorities and 


Electrical Contractors of the United Kingdom. 


Gentlemen, i -> 
We take this opportunity of expressing our sincere 

regret for any slight delay which may have oceurred re- 

eently in the execution of your valued orders. | 


In explanation we beg to state that this is not 
attributable to any laxity on our part, but is entirely 
due to the enormous quantity of orders with which we have 
been overwhelmed since the commencement of the present 
heating season. In fact the volume of business has ex- 
eeeded our most sanguine expeetations and taxed our output 
resourees to the utmost limits. 


We are constantly receiving the most gratifying 
reports from all quarters, proving that our Fires are 
instantaneously successful in convineing the most con- 
servative and sceptical section of the publie of the value 
of electric heating, and in view of the solid support which 
has been so unanimously accorded to us, we have felt justi- 
fied in further greatly augmenting our output capacity. 


We therefore beg to assure you that we are now in a 
position to deal with your most extensive requirements, 
and trust that we may continue to be favoured with your 
esteemed instructions. 


Yours Radiantly, 


BELLING & CO. 


P.S.—It has occurred to us that, in case we make no 
further announcement before Xmas, we might appro- 
priately and most heartily wish our numerous sup- 
porters the compliments of the approaching festive 
season, to the full enjoyment of whieh our Fires will 
so largely eontribute.—B. & CO. 
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PRESIDENTIAL ABDRESS 


ON 


PRESSURE RISES. 


We Specialise in Apparatus for the 


PREVENTION 


of these Pressure Rises. 


ENQUIRIES SOLIOITED. 


ISENTHAL & CO. 


(Department 4), 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colonial 
Offices, OC. 


RECORDING INSTRUMENTS. 


Practically every type of recording instrument is dealt with in the 
new catalogue No. 654 which has just been issued by Siemens Bros. 
& Co. The instruments fall naturally into two main classes, (1) with 
roll chart of 2} in. useful width, and (2) with chart of 4} in. useful 
width. With the drum type of chart the accuracy is, we understand, 
very high, and where the short chart is not objected to, this. type of 
instrument is equal to the more expensive patterns. With the roll 


da ooo 2329390929425 9328 @#2 v 4 


chart practically every requirement for electrical recording instru. 
ments can be met. The drum-type instruments are supplied for 
running 12 hours, 24 hours, or seven days with one winding. The 
chart is 14} in. long. The roll-chart instrument can be supplied for 
a chart speed of 60 mm. per hour, also with range of speed from 20 
to 240 mm. per hour. This last-mentioned pattern can be supplied 
with three-speed gear. The catalogue is divided into three sections 
which deal respectively with the narrow and wide-chart instruments 


DETAIL OF MECHANISM OF SPARK RECORDER. 


and quick-acting recorders. "The instruments can be supplied to 
record volts, amperes, and kilowatts, also power factor, frequency 
and revolutions per minute. Where a number of instruments are 
mounted on one board it is possible to arrange for them to be driven 
from a common clock. The illustration shows a board of this type. 
Recorders for both affixed and portable service can be supplied. An 
interesting type of instrument is the spark recorder, the record in 
this case being made on thin paper 
which is punctured by a spark 
at fixed intervals. The diagram 
2 explains the connections of this 
1 type of recorder. The primary 
winding of the induction coil J is sup- 
plied with intermittent current, pro- 
duced by the vibrationsof a trembler 


3 form a 4-volt accumulator. The 

9. nN secondary terminals are connect 
P: to the bar S lying at right angles 
hart and 


to the movement of the chart 
to the metallic scale B respectively, 
an adjustable spark gap V being 
inserted in the circuit. The spark 
jumps from the metallic scale B 
on to the knife edge pointer Z and 
thence through the paper P on to 
the bar S, leaving a visible mark 
even when the pen movements are 
rapid. The deflection of the pointer 
on the chart is rendered propor 
tional to the quantity measured by 

j means of supplementary contro 
springs. 

The list is far too comprehen- 
sive for us to deal with in a short 
notice, and we recommend interested 
engineers to make early application 


GROUP OF INSTRUMENTS OPERATED FROM Common DRIVING CLOCK, for a copy. 
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RICE LISTS, however elaborate, are of very little use as an 

indication of whether you can actually get, at short notice, 

the machine you pick out. For this reason we issue twice a 
month a stock list of 


UNION MOTORS 


which will be posted regularly to anvone who feels that it would 
be useful. Are you getting a copy ? 


‘Union Electre 
ARK SI, soUTHWARK.- zoNDONSE: 


AABRWAAABAABRARBAAAAAARABABRABRBABAARABRABRABABAARERAAA 


JOHNSON & PHILLIPS, LTD. onciizierZoNSeiv'en 


Telegrams: Telephone: 
ESTABLISHEO 1875. Juno, Chariton-Kent. Ds Woolwich 438 (6 lines). 
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The above illustration shows Standard Transformers as made for High Voltage Power Transmission Schemes, together 
with our latest type of Steel Tanks. 


TRANSFORMERS. 
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FIRE PUMP STARTERS 


A fire pump motor when needed inust be started 
and accelerated properly and without fai. 


" IGRANIC" Fire Pump Starters are in use 
all over the world, and have proved themselves 
reliable **under fire." 


ALWAYS READY FOR INSTANT DUTY' 


Because Fire Pump Starters are often idle for 
long periods, they must be proof against the 
development of defects. 


Trouble occurring in apparatus in daily use is at 
once discovered, but Fire Pump Starters unused 
and forgotten must nevertheless be ready for 
INSTANT DUTY. When needed they are 
badly needed. | 


FOR A.C. OR D.C. CIRCUITS. 
SEND FOR FUIL PARTICULARS. 


IGRANIC ELECTRIC C? L? 


hs 147, Queen Victoria Street, LONDON. 


Manchester : 


30, Cross Street. Works: BEDFORD. 


IC) 


al w: 
50, Wellington Street. 


^"O-PE apm FA å — 


AN ATTRACTIVE “H.W.S.” BOOKLET. 


y" — 


d, should bring big 
business, We think, it will be agreed, that not only is this Hooker 3 
high-class publication, and one that js worthy of the Henley wiring 
system, but it is easily readable by the non-technical. This fact. 
style and pleasing arrangement of the pages 
il go far to help contractors to secure many 
additional customers for the already extremely popular Henley 
wiring system. The gamut is run from cathedrals and churches at 
home and abroad to Messrs. Brunner Mond's workmen’s dwellings 
and the small colliery inns of the Newcastle Brewery Co. Where 
such a large number of buildings of all kinds are represented it is 
difficult to select any for particular reference ; but. in addition to 
those above, mention may be made of St. Wilfrid's College, Oaka- 
moor;: Craigdunn Castle, Cullybacky ; the Dormy House Club 
Brancaster ; the Royal Hotel, W hitby ; and Halsway Manor, N orth 
Devon, às being of special interest. The last-named residence forms 
the subject of a fine three-colour illustration on the front cover. W e 
feel sure that those who are able to secure a copy of this booklet will 
peruse it with more than ordinary interest. Since this booklet has 
been issued we understand that it has been decided to instal the 
Henley wiring system in the workmen's model dwellings now bein 
built on the Duchy of Cornwall estate, and the system is now bons 
erected in those dwellings of which the building operations are 
sufficiently advanced to permit the work to proceed. — Karly applic: 
tion should be made for copies to W. T. He seal Wee 


Co. (Ltd.), London. E.C. 


THE ELECTRICA 


Fo Charen J Crass 


MACHINES 


Road. London. 
CABLES 
LAMPS 

ACCESSORIES 


MOTORS 
APPARATUS 


METERS 


nley's Telegraph Works 
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St. Wilfrid's College 
Oakamoor: 


2 &3. Brunner Mend’s Workmen s Dwellings 
part of an Estate of 50 Cottages already , 
: 4. Castle Leven, Gourock. 

9. Brocksford Hall, Derbyshire. 6. Bermuda Cathedral. 
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.. Best to be on the safe side ~ 


The Public are interested in 


and it benefits you to sell a 
good thing. So why waste your 
time talking about others? 


The Brimsdown Lamp Works 
—————————— L4&d. —— 
| | 3 KINGSWAY HOUSE, LONDON, W.C 


SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified by the Admiralty. — 


MAKERS 4 AGENT: 


| 

HENRY WIGGIN & CO. Ltd., | LIONEL ROBINSON, 

George Street, Birmingham. 9, Staple Inn, London, W.C. 
| 


PHONE; 6323 HOLBORN. 
TELEGRAMS, ^ ““FERRYDOM, LONDON." 


PHONE : 6400 CENTRAL. 
TELEGRAMS: “ WIGGIN BIRMINGHAM.” 
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These boxes are made in all sizes from 
single way 25 amp. up to 9 way 400 
amp., and they meet the Home Office 
Regulations in every respect. 

The Fuses are self-aligning. 


See Pamphlet ? for Fuses and 


Pamphlet 20 for Distribution Boxes. 


THE *PLEXSIM ” ELECTRIC COMB. 


The ** Plexsim " electric comb and hair dryer renders the usually 
arduous process of washing the hair easy and quick, and places the 
comforts and conveniences of the modern hairdressing establishment 
within the reach of every household in which electric lighting is used. 
The ** Plexsim " comb dries the hair rapidly and in a natural manner. 


* PLexsm™ " Comp AND CASE. 


imparting. so the makers sav, all the freshi 
shampoo. The action of drying the hair by means of this comb 
is in itself beneficial to the hair. and gives a natural wave, producing 
that soft and silky appearance so desirable in rendering the hair 
attractive, The comb is ready for use shortly after the adapter is 
inserted into the lamp-holder and the current switched on. The 
first cost of the '* Plexsim ” comb is, of course, the only cost, as the 


oss Of an expensive 


88 


c 
YOU CANNOT GET A 
BETTER MOTOR than a 


‘SCHOLEY’ MACHINE 


SCHOLEY Motors are BRITISH 

MADE in their entirety, and 
for Excellence ín Quality of 
Material, Skilful Manufacture and 
Satisfactory Driving they cannot 
possibly be excelled—even at a 
higher price. 


S2parate departmental Catalogues for A.C. 
and D.C. Motors are published and sent post 
paid to any address. Kindly writ: for them. 


SCHOLEY & Co., Ltd. 


151, Queen Victoria Street, E C. 


Telegrams—“ 8colanco." 
Telephons— City 5863. 


Scholey D.C. Motor. 


a ee a J y - m emo eate 


current, consumed is practically negligible. At the ordinary charge 
for electricity it may be used for half an hour every day throughout 
the year for an expenditure of less than Is. The comb will dry the 
hair within 20 minutes. Its use obviates entirely that tedious and 
tiring rubbing with towels after washing. The beneficial effects 
of cleansing the hair are largely discounted by the fatigue produced 
by the ordinary drying process. When using this new method itis 
only necessary to wipe off the superficial moisture. The‘ Plexsim 
comb completes the operation, the process of drying being pleasant 
and carried out without effort, 

The comb is the product of Simplex Conduits (Ltd.), and is sold at 
12s. 6d. subject, complete in neat case. The heating element 1s 
self-contained, and the loading is about 30 to 40 watts. 


NEW FITTINGS SHOWROOM AT MAZDA HOUSE. 


The new B.T..H, showroom at Mazda House. Upper Thames- 
street. London, E.C.. is different from the ordinary fittings show- 
room. and in this difference lies its claim to the interest and pat- 
ronage of those who desire to see the advance of good lighting. 
There are exhibited in the show room, under ideal demonstration 
conditions, a variety of the scientific lighting units for which the 
B.T.-H. Co. has now established a reputation, and also a number of 
new types which have not yet been described or advertised, The 
B.T.-H. " eye.rest " system is well displayed and semi.indirzct 
lighting is represented by a wide range of Alba, Veluria. Calla and 
ordinary glass-bow] fittings. Direct lighting methods are shown by 
Mazdalier, Tungstolier and other fittings equipped with Veluria, 
Holophane, Pyro, Opalux or Sulan glass reflectors. 

Some very heautiful table standards called ** Fostoria " form an 
interesting feature of the showroom. These standards were recently 
described and illustrated in our columns. The room itself is a most 
restful place, and abounds in comfortable chairs and settees. The 
decorative scheme tends to light, neutral shades, French grey and 
"ream predominating, so as to afford an harmonious background. 
~“ floor-ground,” *: side-ground," or whatever it should be called, to 
the variegated display of fittings. 


Be Hr inting and Publishing Offices l, 2 and 3, SALISBURY Courr, FLERT Strest,in the City of 


N. FRIDAY, DECEMBER 12, 1913. 
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THE 


ROUND TABLE. 


EVENTS OF THE WEEK.—The latest prospectus— The Greater 
Bust Services (vide “ Draper's Record ”). 

Stop valve (press) news :—Maryvlebone—stripped ! Ah! 
Hugh! You wuth-rich kit ! 

Got your Venner zahn stuck yet ? 

* * o x ——x 

The flame ares in Euston-road are a vast improvement 
upon the old open-type lamps. The thoroughfare is a fine 
advertisement for electricity. The same cannot be said for the 
display around the new Baker-street Station approach. 

ee —— x * | 

Siemens Supplies (Thames-street) F. C. put it across Siemens, 
Caxton House, on Saturday last by 4 goals to 1, which being 
interpreted means four candles per watt. Come C.H., vou 
can do better than that! Remember——Well, never mind 
him, get the goals next time. 

* * * * 

The Ediswan showroom in Manchester—the new one in 
Deansgate—will be opened early next year, and the con- 
tractors and electrical traders of Cottonopolis will have another 
supplies Mecca to which they can make frequent pilgrimages. 
Let us hope that some of the rival suppliers will not make 
pil-grimaces. 

. * * * * 

A correspondent to the “ Bucks Herald" has recently 
received a copy of the little pamphlet “ What a Pennyworth 
of Electricity will do," but complains that he could not pos- 
sibly light his cigar 1,635 times, boil an egg 10 times, warm 
baby's milk 48 times, boil 2 pints of water four times and grill 
two chops three times. He asks further, “If you grill two 
chops three times, how many times would you grill one?” 
(Now Grogan, Crosby, Miller and you other cooking experts ; 
not all at once, please.—K.V.A.) 


* * * * 
BETTER ADVERTISE. 


[By SoMEBODY.] 


Breathes there a man with soul so dead 

Who never to himself hath said : 

'* My trade of late is getting bad ; 

I'll try another two-page ad." 

If such there be. go mark him well, 

For him no bank account shall swell. 

No angels watch the golden stair 

To welcome home the millionaire. 

The man who never asks for trade 

By local line or ad. displayed, 

Cares more for rest than worldly gain, 

And patronage but gives him pain. 

Tread lightly. friends; let no rude sound 

Disturb his solitude profound ; 

Here let him live in calm repose, 

Unsought except by men he owes. 

And when he dies, go plant him deep, 

That naught may break his dreamless sleep ; 

Where no rude clamour may dispel 

The quiet that he loved so well. 

And when the world may know its loss, 

Place on his grave a wreath of moss, 

And on the stone above, '* Here lies 

A man who wouldn't advertise.” 
«Telephone Engineer." 


A correspondent asks us a very difficult question: “ If the 
staff are expecting a bonus, and the management decide to 
meet the cost of the annual staff dinner, is the dinner to be 
regarded in the light of a bone-us or a bonus? ” Really, it’s 
too near Christmas to tackle problems like this. 


Consumer (to smaller of the two electrical e cperts about to commence o pera- 
tions): There’s a bit of a difference in the size of you chaps, isn't there ? 

Lesser Individual ; It's like this. Him here, sir, “ shoves” up the ceiling 
pots and things and I bangs on thé switehes ! 


* * * * 


We cull these from No. 3 of * Mazda House News " :— 
A Mazda, a man and a maiden ; 
A mansion which had the juice laid on: 
The maiden said: '' Hush! 
I'm sure I shall blush— 
There's a bare bulb without any shade on." 
And again: “A new Purity Crusade has been instituted 
against the use of naked lamps in exposed positions." 
* * * * 

In spite of persistent rumours we are authoritatively in- 
formed that Mr. Seabrook will positively not appear in the 
cockatrice den which Carl Hagenbeck is fitting up at his Big 
Arcus and Wunder Zoo at Olympia. 

* * * * 


OUR HOT PLATES. 

No. 117 to— 

The Manchester Engineers’ Club, for its very excellent 
cuisine. 
No. 118 to— 

Mr. F. E. Perkins, Liége, for the following title to the 
Bastian Heating Co.'s new real red heat show card: “ Don't 
come too near, pussy." 


THE “POINT FIVES." 


—— áo —Á 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr. S. T. Allen 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham) 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har. 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder “N,” | 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device, 


All speeds, frequencies, voltages anti outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
H&AD Orrice: CAXTON HOUSE, WESTMINSTER, S W. 
Telephone: Gerrarp 860. Telegrams: “ SIEMBRALOS, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STREET, E.C. 
Telephone : Crry 5350, Telegrams : ‘ Sismotor, LONDON," 


BRANOHES : 
BIRMINGHAM GLASGOW BHEFFIELD OALOUTTA SINGAPORE — BYONMEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY —  PENANG — MELBOURNE 
CARDIFF MEWOASTLE CAPE TOWN MADRAS —  RANGOON TORONTO 


' AN INTERESTING COLD STORAGE PLANT. 


Progress in electricity supply in Brighton is not entirely confi b o 
7 M . . PS > 
the displacement of gas for cooking and heating Moe Or 1 i 
cleansing of the streets by the introduction of electric ls es, um 
Christie has kindly supplied a LA and particulars vue E 
| i ! T 1 i ` ( í n D» H We 
| ‘ives which are in regular operation o 

many motor drives w | = = 

The view which we reproduce shows a part of the electric po 
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(GENERAL. VIEW or Motor DRIVE. 


i juss ld Storage Co., Russell-street, Brighton. 
a ps edo ce E types of ammonia d 
ai es ofigerating machines, each of 20 tons capacity. | s 
pus eds os 40 H.P. direct-current motors, through a Reno 
lle chain 8-2 in. wide, with teeth at 14 in. pitch. The motors run 


at 560 
nth 8 rs are driven at l d pi 
Water cooler ^ Pash gua a 10 rey ina ng 17 
ment This rated by a } n drip lub TRA > and have ae 
teeth, a ari t T runs at 1,200 Motor al form Proviq d eel 
Wide, a fan „pi, throu & Ren ld Per min, , Of th quip. 
istance s 40 i Ope E un of 3in tenon With E 
: » an , 

A pacity th : ving whey Per min TM l-l jn, 
nstallation h ° Cooling ch vo" there are ao , L8 onte. 
Maing f n In Oper omber ig teeth, Th 

F 8 tor the t eigh ation for the Bri ht, Cubic ft i 
oa , because lt 18 most] nt , and is a i n el Ctricity su l 

The refrigeratin ] y Ommission duri aluable addition dr : 
Glasgow. the uc t was m de MeDosal? daytime, 
iho rby the Subne Sible abers by Taylor & Kep London and 
that the succe I 
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principle of illumination is a 
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on to surfaces where it is alone requi f a 
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DETAIL. OF NEw Ep!swawn S:aw. 


i ight is dif- 
saving in upkeep. at the same time a brilliant P Ode he ‘ent 
fused over the entire sign matter. The lamp itsell si de rays on to 
distributing screens, at the same time Marius idm an 
mirrors at either end of the sign. by virtue of whic btained without 
even distribution of light over a large surface is double-sided signs 
any signs of flare. In the case of either single or bs lute minimum. 
the width of the containing box is reduced io Ene a e Eees Ti 
thereby offering extra facility from a decorative E i signs, window. 
principle of lighting is applicable to f oe Pn ed from within. 
signs, wall signs. and. in fact. to all signs illuminate 


WARDLE FITTINGS. 


; months 
Considerable progress has been made during e e Rae 
with semi-indirect lighting fittings for use with hig k 
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metal lamps, either singly or in clusters. One of the pioneer firms in 
this business is the Wardle Engineering Co., Manchester, who have 
specialised in a line of reflector type fittings which appear to be very 
popular. We gather from the new list which the company is issuing. 
and which is made up in a very attractive cover, what a full range of 
these lanterns and fittings for street, shop. yard and works lighting 
has been standardised and is now available. In particular we may 
mention '' Streetlites," a type of fitting which is provided with a 
patent ventilated cluster lantern. "The point to note in the design is 
that the entire weight of the lantern and globe is taken by a central 
supporting tube which relieves the thin metalwork of the bonnet of 
all strain. These ''Streetlite " fittings are offered in a variety of 
styles. There is also the ‘‘ Beatarc," which is made for single or 
cluster lighting. and a new design of semi-indirect fittings known as 
the ‘‘ Inverlite." This consists of a metal bowl and a convex re- 
flector immediately above it. The bowl is opalescent and distri- 
butes a certain amount of light from the lamps, but a considerable 
portion is directed to the reflector, which throws it down into the 
room. This fitting is offered in two types. the open type in which the 
bow] and lamps are left exposed to the outside air, and the dustproof 
type. in which the space between the bowl and the reflector is closed 
by clear glass which seals off the interior of the bowl from dust. This 
fitting can be used ‘either close to the ceiling or suspended at a dis- 
tance below it. The entire range of fittings appears to be thoroughly 
well designed and substantially constructed, and interested readers 
should apply for copies of the list. The company has agencies in 
London, Glasgow, and Belfast, and also in India, Australia, New 
Zealand, Japan and S. Africa. The London agents are Nathan & 
Allen, Queen Anne’s-chambers, S.W. 


AN ALBA FITTING. 


In a description of the lighting installation at the Balham Palla- 
dium, which appeared recently in our columns, reference was made 
to the Alba fittings employed there. It is now possible to give 
further particulars of this fitting, which was specially designed by 
the British Thomson-Houston Co. This fitting, which is of Adam 


«LA ET! 


The Buyer is Protected 


Against frequent renewals when he uses the renowned 
POPE ELASTA WIRE LAMPS. 
They do not blacken, neither do the filaments become 
brittle. "There's no better lamp—and the terms are right. 


Our Indemnity Holds Good. 
FOPES ELECTRIC LAMP’ Co. LTD. 


HYTHE ROAD, WILLESDE 


"(ceram 


Also makers of all types of Carbon Lamps 


"m 
SIE, 


Every lamp is guaranteed. 


N —— —— LONDON, N.W. 


design, consists of a heavy chased corona suspended by four chains. 
Inside the corona is fixed a 16 in. Alba glass sphere, and from cach 
of the arms depends a 6 in. ball. One 200-watt and four 60-watt 


View oF Artistic ALBA FITTING. 


Mazda lamps are used in each fitting. The metal work of the fitting 
is of polished brass; its overall length is 4ft. and its diameter 
2 ft. 6 in. 
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The “rane Panels ; 
s of heay 


requirement 


GENERAL VIEW or ELLIson RELAY TYPE CRANE MOTOR PANEL. 


(controlling the whole of the supply to the crane), fitted with loose 
handle feature and over-load and no-voltage releases. Each motor 
of the crane is provided with a patent time-limit overload relay ad- 


DIAGRAM OF THREE-MoTor D!RecT-CURRENT CRANES. 


justable hetween 20 per cent. overload and about 100 per cent. over- 
load and also adjustable for the time of retardation of operation, 
that is. having 11 different settings on the time Jag, giving any desired 
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DIAGRAM OF THREE-MoToR THREE-PHASE CRANES. 


in the cabin, the stoppage may continue until someone has brought a 
ladder and a new supply. This would be a serious matter if a pot of 
molten metal were on the hook of the crane. 


‘* No voltage " as well as overload protection is provided, and the 
limit or overwinding switches can, if desired, be arranged in the no- 
volt circuit, which means cheaper and more reliable limit switches as 
they do not have to cope with vicious arcing. Only one switch or 
breaker is in circuit, and therefore fewer elements of switchgear to 
get out of order and cause stoppage. Fuses, as is well known, bk 
very variable in their operation, and cause many an unnecessary a E 
page, whereas the solenoid type time-limit relays provided on 
panels are reliable in service and as accurate as an ammeter. dud 
details of prices from George Ellison, Victoria Works, Warstone " 
Birmingham. 


(3MUR & CO. Ltd. Aarau, Switzerland 


Capital £40,000 
Carbon Filaments in all Shapes and Sizes 


Flexible Metal Filament ** Uranit” 


Drawn Light Wire *'Uranit " 


Carbon, ‘‘ Uranit’’ Alloy 
Supports Molybdenum, Molybdenum Alloy 


Tungsten-Molybdenum Wire in all Sizes 
Largest Special Factory for Lamp Filaments. 
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EDISON 


UNITED ELECTRIC 


1883-1913 


HE 
& SUAN 


T 


LIGHT CO., LTD., 


vere PIONEERS o 


THE 


INCANDESCENT ELECTRIC LAMP 


And are still Manufacturers of the Popular 


ROYAL EDISWAN DRAWN (TUNGSTEN) WIRE 
FILAMENT AND CARBON FILAMENT LAMPS 


No other Firm of Incandescent Lamp Makers has Longer Experience 
Fully Licensed under British Patent Nos, 21513/06—27712/08 and others. 


SEND FOR PARTICULARS FROM— 


THE EDISON AND SWAN UNITED ELECTRIC LIGHT CO., LTD. 
PONDERS END, MIDDLESEX. 


LONDON SHOWROOMS: 36, QUEEN STREET and 11, COLLEGE HILL, E.C. 
Branches in Bristol, Be!fast, Birmingham, Cardiff, Dublin, Dundee, Glascow, Hull, Leeds, Liverpool, Manchester, 


St M eDISWAN—EVERYTHING_ELECTRICAL st 


THE *MAGNET" ELECTRIC IRON SCHEME. 


Doubtless many of our readers will have seen the advertisement 
supplement in the '* Daily Mirror " yesterday, in which the attention 
of the housewife was called especially to the merits of the electric 
ironin general, and the '* Magnet " ironin particular. This advertise- 
ment may look unpretentious enough in itself, though it is an 
exceptionally fine piece of publicity work, but it is Something more 
than that. It forms a pivot around which a concerted movement is 
being made during the Christmas season to impress upon the 
electricity consumer that the circuits in his house can be used for 
something more than lighting purposes. X The participants in the 
scheme are the General Electric Co., the electricity supply under- 


THE * MAGNET” ELECTRIC IRON. 


takings, both company and municipal, and the electrical contractors, 
both of the latter being in all parts of the country. The General 
Electric Co. on their part have a large stock of some 40.000 '* Magnet” 
irons, They have, of course, originated this plan of boosting the 
electric iron and of disposing of this large quantity amongst electricity 
consumers. The electricity supply undertakings and the contractors 
have co-operated by distributing upwards of a quarter of a million 
copies of the advertisement supplement from the “ Daily Mirror.” 
In addition they have arranged special demonstrations of the 

t” iron both in their shop and showroom windows, and at 


the selling counters. The traders have arranged to purchase a 
number of irons, and they supply these on a 15 days' trial. Should 
the consumer wish to return the iron he explains his reasons for 
doing so to the contractor or station engineer, and the latter will be 
credited by the General Electric Co. for the iron against the dis- 
satisfied consumer's signature. 

We do not need to describe the ** Magnet `” iron in detail. Two 
patterns are being offered in connection with this scheme, a 4-lb. 
and a 6-Ib. iron. These are. of course. suitable for use on a.c. or d.c. 
circuits, and are supplied for the various voltages of supply in the 
different towns or districts. : 


* MAGNET” Inow IN CASE. 


We hear most enthusiastic accounts of the progress of the scheme. 
and it will be interesting to note whether the full quantity of irons has 
been disposed of. It is. of course. a little too much to expectithat 
so great a number will be put into immediate commission, but there 
can be little doubt that the electric iron will receive an amount of 
publicity which would not have been possible by any other method. 
We understand that Mr. H. Clifford Palmer. manager of the Publica- 
tion Department of the General Electric Co., has organised this 
campaign, and we feel sure that our readers, and those who co- 
operated in the scheme, will join us in congratulating. him upon it. 


— ee 


^v à big run 
at the provinces, The ict 
us opportunity, for it will n 
months. Every self-respecting theatre should 
its frontage, and one of the most effective ig 
Mr. Venner introduced some | 


A “ Panto” VENNER Sian, 


mensely, successful. Many,of the London theatres have adopted 


is si i aus its effectiveness and also because it can 
his sign chiefly because of its effc cas 
i: sO feat; changed. In addition to the ordinary lettering e 
vord signs it is possible to make up little scenes and ee an 
depict them in outlines of light. Some after b e of bn : 2 
| joining illustrati be attempted, and needless to say 
in the adjoining illustration can be i 
th Bx leis Os attractive. Itis time that the sign maker branched 
vinta new fields and worked ideas rather than words into his signs. 
out int 


Sl v 


THE B.T.-H. OPERATIC SOCIETY. 
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MACHINE MOULDING. FINE FINISH. 
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premises at 123/125, Queen Victoria. 


: where arrange. 
Ocks will be held 
© company will provide a rapid 
onders End Works for bulk deliveries, 
and a motor tricar service for small deliveries, The large showroom 


will be fitted with special consulting rooms for the benefit of the trade 
who may bring their clients, and will contain a selection of artistic 
fittings and apparatus second to none. In order further to promote 
rapid communications and deliveries, a private telephone line is being 
erected between the showroom and the works, and additional public 
lines are being connected to both these premises. It is anticipated 
that when all these arrangements are completed the trade will be 
provided with a highly organised distributing centre which will meet 
a long-felt want. | 
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“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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1 TON LORRY 
COLORED MACHIN E LOADING SPACE 6o in. by 80 in. 


RADIUS - - - - somilesongoodroads. 


RAG WI PERS. 40 Cells, 30 Volts, 250 Amps. 
BEST WHITE RAGS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Colored 20/- per owt. . White, 35/- 
They are perfectly Clean and Free from all Metallic Parts. 


Solid Tyres. Single Motor Drive. 

ee EVERY RAG CAN BE USED. Foot Controller. Underslung Batteries with | 

There are from 500 to 700 Pieces in a Bag. i 
Washed Meat Clothes also Stocked. 


E THIS CAR CARRIES 1 TON A MILE FOR 


If required a sample Eug e. pont free, on receipt A HALFPENNY. 


special lowering gear. 


F R YOU NG & CO TRIAL RUNS IN LONDON BY APPOINTMENT. 
. . ay 
HARDWIDGE STREET, BERMONDSEY, TORPEDO ELECTRIC MOTOR CO., 


LONDON, B.E. 122, HAMPSTEAD ROAD, LONDON, N.W. 
ESTABLISHED 1889. "Phone: Mayfair 2211. 
CAPSTAN CONTROLLERS. boiler house at Southwick, and makes a very cosy. comfortable 


kitchen and mess room. A Tricity oven and extension hot plates, 


The complete *' Igranic " electric capstan controller consists of a and a large Jackson range provide ample facility for cooking the meals 
self-acting starting rheostat and an ironclad pedal switch. The which the men bring themselves to the works. We hear already that 
pedal switch has two sets of contacts, upper and lower, both of which 
must be closed to complete the circuit. The upper contacts are 
closed by depressing the pedal. The lower contacts are normally 
held by a detent which is magnetically tripped if an overload occurs. 
When the detent has been tripped the lower contacts can only be 
closed by removing the foot from the pedal. which of course opens 
the upper contacts, so that it is impossible to keep the circuit closed 
while an overload exists. The pedal switch acts as a master to 
control the self-acting starter. and as it handles only small currents 
(about 4 ampere) it is not subject to injurious sparking. The self- 
acting starter is fitted with an interlocked magnetically-operated 
clapper type main switch, which always opens and closes the motor 
circuit. This main switch has carbon circuit-breaking contacts, 
protected by powerful magnetic blow-out. and will withstand fre- 
quent circuit-breaking under heavy loads without sustaining damage. 
Three outstanding advantages are claimed for the ''Igranic " 
automatic capstan controller—viz., (1) Suitability for operation by 
such unskilled and heavy-booted persons as shunters or dockyard 
labourers—absolutely '' mistake-proof." (2) All the parts are 
electrically interlocked with one another and interchangeable. (3) 
The only piece of apparatus which need be in the capstan pit (usually 
a damp place of limited dimensions) is the ironclad watertight pedal 
switch. The remainder of the apparatus can be placed in any con- 
venient position where it may be subject to observation or inspection 
at any time. without the necessity of opening the capstan pit. The 
Igranic Electric Co., Queen Victoria-street, will supply further 
details and prices. 


A POWER HOUSE KITCHEN. 


— 


To keep the shift engineer and the power house staff quiet, feed the Evectaic KirTCHEN AT SoUTHWiCK GENERATING STATION. 


brutes on “ Tricity ” chops and ‘“‘ Jackson " roasts. That is how 7 | 
Mr. John Christie deals with them at Brighton, and they look awfully the employees from the gas works which adjoin the station are 
fit on it too. loud in their praises of electrically-cooked *' grub." When Mr. 


The equipment is fixed up in an enclosed part of the extension Christie wants any new stokers he knows where to go for them. 
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STRONG ano LASTING 


Speciality—16 c.p. H.V. Lamps 


C 
WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C0., LTD. 
——— et 


Works : 


Sales Office; 
3, STAPLE INN, 
LONDON, W.O. 


Tel. ; HOLBORN 6323, 


AGNES ROAD, 
UXBRIDGE ROAD 
ACTON. 
Tel. : CHISWICK 1114 


THEATRE LIGHTING APPLIANCES. 


The multiple plate dimmers (Fig. 1) are made up in banks of 
the required size and stand on the floor. In the bank construction 
type each plate can be operated by a separate lever or all of the 
plates by one lever, or the levers can be interlocked so that one, two, 
or any intermediate number of plates may be operated together. 
Any conceivable combination of plates can be quickly made up to 
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Fie. 1.—B.T.H. MEerALLIC DIMMER ron THEATRE Lig iting, 


order. B.T.H. metallic dimmers are more compact than liquid 
dimmers, and they need less attention. More important still, they 
give more reliable results than liquid dimmers, because the resistance 
of the plates is always the same, whereas the resistance of liquid 
dimmer pots varies with the temperature and consistency of the 
liquid. The B.T.H. metallic dimmer is the most satisfactory 


Enn" 


ARMOURED SWITCHGEAR 


FUSES, WALL PLUGS, 
Nolin 


ÜLLE = 


ON-TYNE. 


Fic. 2. —B.T.H. Fr.oop Anc 
LAMP FoR SrAGE LIGHTING. 


Fio. 


burning of the carbons.) 


DIM A baso. ebd J shows the carbon rack employed in 
ee ge lamps. In the direct current lamps this rack is pro- 
vided with a differential thread which compensates for the unequal 
burning of the carbons, and makes it possible to use positive and 
negative carbons of the same diameter. Amongst the smaller stage- 
lighting accessories supplied by the B.T.H. Co. are the following: 
( onnectors, floor and wall pockets, and stage batten lights. 
Display Window Lighting.—For the lighting of shop windows the 
B.T.-H. Co. has developed various designs of scientific reflectors, 
amongst which may be mentioned Mazdalux (metal) angle reflectors. 
X-ray (silvered glass) reflectors and Mirolux trough reflectors. In 
lighting a shop window with Mazdalux or X-ray reflectors the re- 
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HI UH HH 
Fic. 4.—B. T.H. MinotL Ux REFLECTOR For CORNICE AND SHOP 
Winxvow LIGHTING. 


flectors should be arranged in a single row on the ceiling immediately 
behind the facia board. Angle reflectors fixed in this position will 
throw the light downwards and backwards, giving a uniform, shadow- 
less illumination over the goods on the bottom and at the back of the 
window. The effectiveness of this illumination is accentuated by the 
fact that the lamps themselves are invisible. B.T.H. Mirolux 
reflectors, one of which is shown in Fig. 4, can be arranged in the 
same manner as that indicated above, or can be fixed down the sides 
or along the bottom edge of the window. 


SWITCHGEAR& COWANS, LTD.. 


SPRINGFIELD LANE, 
SALFORD. 


TIME LAGS. 
CIRCUIT BREAKERS. 


See Illustrated Advertisement last week, 


Printed and Published by GEORGE TUCKER, at the Editorial, Printing and Publishing Offices 1, 2 and 3, SALISBURY Court, FuEgT Srregt,in the City of 
LONDON, Fripay, Dacamber 19, 1913, 


i J.—CARBON Rack AND MECHANISM IN 
. T.H. DiRECT-CURRENT STAGE Arc Lame. (The 
differential thread compensates for the uncqual 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—Nmith’s (No. 9, Strand) clock dis- 

appears. Hard luck this on the trysting couples. 
* * * * 

We wish to identify ourselves with the sentiments expressed 
on pp. 101 and 103 of this section. Our readers will, we are sure, 
echo these sentiments. 

* * * * 

A worthy alderman has given his prize turkey to the 
" amateur " stokers at the Leeds electricity station. Chorus : 
" What is one among so many ? " 

* * * * 

The calendars and the novelties have arrived in very small 
batches so far. Surely this pretty fashion is not about to die 
out. Or canit be that Glovers’ example of a June to May 
calendar will be followed by everyone? If this happens 
Glovers wil! be chased back to Christmas again ! 

* * * * 

The speeches at the Annual Dinner of the Birmingham Local 
Section dealt largely with the subject of the concentration of 
power plant, and the supply of electrical energy in bulk. 
Quite appropriately the lights in the hotel in which the dinner 
was held are supplied from a private plant ; at least, so we 


were told. 
* * * * 


We are glad to know from a correspondent, who hears things 
and likes to have them recorded, that Mr. Berry will exchange 
plum puddings with Mr. Downe this Christmas. What a pity 
that the Delico and Tea House are not in a position to indulge 
in similar amenities, but no doubt something can be done for 
Messrs. Seabrook and Walker to exchange something, if it be 
only sympathetic glances. 

* * * * 

A writer in the * Post Office Engineer " for October has a 
charming criticism of the new quarters in Newgate-street, 
which have been recently allocated to a portion of the staff, 
including the Electric Light and Power section. After remark- 
ing upon the absence of rear entrances, and the fact that 
“undesirable persons cannot legitimately enter that way, 
neither can they be used by any employee to leave the building. 
he sums up on the subject of the provision of gas-water 
radiators by quoting the last two lines of a poem, written 
specially by a member of the staff to give expression fo lis 
soul torment. | 

Thev read as follows :— 

“ How can I think of rotors and stators | 
In an atmosphere charged by steam-gas radiators ? 

Qur reply is :— 

“ Why, then, not use electric radiators 
: * * * * 

Surely another turbo-generator or two in the power house on 
Thames-side would remove the cause of the above complaint. 
Come, you heating people, here's a chance to push business ! 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. : 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &e. 
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From the “ Daily Mail " of Dec. 23rd: “ He wore neither 
waistcoat nor collar, but showed a very cool and collected 
manner." 

Also this headline : ** Swallowed Jewel. Doctors at work on 
à valuable prisoner," 

* * * * 

OUR HOT PLATES. 
No. 119 to— 
. The“ Daily Chronicle," Dec. 11, for the following under head- 
ing, ** Submarine Sunk ” 

“ In the latest * C? type the electric motors are of a special 
design which enables oil of a very high flash point to be used for 
lubrication, thus preventing the motor from sparking.” 


No. 120 to— 


The L.C.C.. for providing automatic chocolate machines on 
their tramcars., | 


ZAHNSTUCK JA! 


(FROM AN UNTRUSTWORTHY CHRISTMAS CONTRIBUTOR.) 


We were dining one night with one of those men who know things 
and, as usual, with the genus, he had been * putting us through it." 
Fortunately his own interest in his conversation gave us no chance to 
expose our ignorance, and, while he was running through the Persian 
dynasty, we were having a quiet think on our own. A bone in his 
vol-au-vent (this is something to eat) made him pause at the word 
" Begat," which seemed a favourable opportunity for us, so we 
chipped in with a full, and not altogether true, account of a cricket 
match, and didn't draw stumps till the ice was being served. Profit- 
ing by our experience, too, we made him answer questions as the 
tale proceeded, and so made him realise his ignorance. He didn't 
know how many balls there were to an over, and we even trapped him 
into calling a boundary an “ offside.” He got his turn again when a 
too big piece of ice round a bad tooth was engaging our serious 
attention : and he started on Latin mottoes and such liks—a weak 
point with us. After various remarks he asked us did we know the 
meaning of “ Nervi belli pecunia.” We deprecated any talk about 
one's stomach at meal times as not being in good taste, and admitted, 
so far as the last word was concerned, that we knew nothing about 
gardening. When he got his breath back, he explained that he 
meant `“ Money is the sinews of war." We covered our retreat by 
an argument as to whether * is " should not be altered to “ are," or 
“sinews ` altered to the singular. Eventually we tried to get out 
of it by saying it was a matter of opinion, to which he replied that 
that reminded him of * Suum cuique.” We know now what he said, 
but at the time we thought he said '* Sue ‘em quicker," and we said 
that wasn't Latin—it was Hebrew advice from a d ying moneylender 
to his son. Just as he was explaining that he meant “ Let each have 
his own," the waiter brought the toothpicks and we (the editorial 
" we," not the Latinist as well) exclaimed '* Eureka.” “ That's old 
—and Greek," he said coldly. “We know, but its true," we 
replied, ** we have found it.” " Found what ? ” he asked. “ Why 
this,” we answered, excitedly, waving a Venner toothpick at him, 
" Suum cuique." 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). Mr.S. T.'Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham). 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
M Mr. A. H. Shaw (Ilford). 


r. J. W. Hame (York). 
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WRITE FOR PARTICULARS TO 
SUPPLIES DEPARTMENT. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrick: CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON.” 
Supplies Dept.; 39, UPPER THAMES STREET, B.C. 
Telephone : Cirv 5350, Telegrams: ‘‘Stmmotor, Lonpon.” 
BRANCHES: 
SHEFFIELD OALCUTTA 


JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


SINGAPORE 
PENANG 
RANGOON 


8YDNEY 
MELBOURNE 
TORONTO 


GLASGOW 
MANCHESTER 
NEWOASTLE 


BIRMINGHAM 
BRISTOL 
OARDIFF 


BELL TRANSFORMERS. 


'The alternating supply stations might confer a lasting benefit on 
many of their customers if they would introduce to them the small 
bell transformer. These useful little devices will take the place of 
wet or dry batteries for bell work, and will be found to save a great 
deal of trouble and inconvenience. Batteries always require a certain 
amount of regular attention, and when they do go wrong are an 


BELL ‘TRANSFORMER WiTH COVER REMOVED. 


j nuisance. We have recently received a pamphlet from 
EREE which deals with a type of transformer inp a 
ell circuits. The makers also recommend it for electric c m 
installations and similar apparatus working on a low voltage. T 
transformers are made for primary voltages of from 70 to 250, Bl : 
windings are of enamelled copper wire, and are enclosed in a i 
enamelled case, which effectively protects them from dust an 
moisture. The primary and secondary terminals are embedded in a 
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Loxvon’s Latresr ELECTRIC Sry SaN. 


erected on it cannot fail to attract attention. The sign sj 
built up by the Sun Electrical Co. and each letter is 2 ft. 9 in. : Tk 
the complete sign contains over 300 lamps. It is ANE id 
that a similar sign has been erected on the Angel Hotel, e ‘gover 
in spite of the fact that the distance between the two places 

two miles, the one sign can be seen from the other. 


ERE 


THE ELECTRICAL CO. L'^ 


15 Cross Road. London. 


MACHINES CABLES 
MOTORS LAMPS 
«tb» ACCESSORIES 
METERS 


Charing 


APPARATUS 
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VICKERS LIMITED. 


Electrical Plant. 


— 


VIOKERS 120 B.H.P. 220-Volt Variable-Speed ! 
° Motor, 1,000—2,000 R.P.M., shewn coupled to 
on test bed for auis purposes. Z et | 


River Don Works, SHEFFIELD. 


JOHNSON & PHILLIPS, LTD. |. a5 NSSS a.n. 


ES Telegrams : 
TABLISHED 1875. Juno, Chariton-Kent. Woolwich 438 (6 lines). 


J.«P. TRANSFORMERS 


ARE MADE 


On Scientific Lines. 


NOTICE :-THE€ SIMPLEICONSTRUCTION. 
THE SOLIDITY OF THE DESIGN. 
| THE OIL CIRCULATING DUCTS. 
! THE MASSIVE CLAMPS. 
THE FORMER WOUND COILS. 


THE SOLID KICKING BLOCKS. 
2 THE MICARTA BARRELS. 
^ THE ARRANGEMENT OF TERMINALS. 
AND FINALLY NOTE THE PLEASING APPEARANCE OF 
THE COMPLETE ARTICLE. 
50 KVA TRANSFORMER 


QUOTATIONS GIVEN FOR ALL SIZES & TYPES. COMPLETE. 
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STATIC ‘CONDENSOR’ MACHINE 


(System Dr. WOMMELSDORF). 


LARGE OUTPUT. 
HIGH EFFICIENCY. 
PERMANENCE. 


ISENTHAL & CO. (^?) 


DENZIL WORKS, NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &x. 


Ra oe ea 


E.B.C. CAR LIGHTING SYSTEM. 


The increasing vogue of the motor car is giving a wonderful tillip to 
dynamo equipments for both lighting and ignition purposes. It is 
possible for the motor-car owner to make a selection of upwards of a 
dozen of these sets, and in the majority of cases he will be guided by 


DETAILS or E.B.C. DYNAMO 


both price and the design of the equipment. The E 
Co., Eagle-street, High Holborn, London, are m 
under S. L. Price's patents in which the compe 
lating devices for mainatining a constant voltage for variable speed 
have been reduced to a minimum. The system is one which relies 
upon a clutch and ratchet device for performing this necessary 
function. On the armature shaft is a pulley which rotates on thy 


lectric Battery 
akers of a system 
nsating and regu- 


IOO 


shaft, and has on one side an internally coned clutch face. In the 
shaft of the dvnamo is a clutch number which slides on a keyway, 
and rotates with the dynamo. This also has a clutch face externally 
coned, so as to be engaged with the pulley. A spring holds the two 
faces normally in engagement. If the armature exceeds a certain 
predetermined speed there are weights which are acted upon by 
centrifugal force, and this reduces the pressure between the fric- 
tional surfaces of the clutch, and reduces the grip, thereby inducing’a 
certain amount of slip. The contrivance is extremely neat,"and is 
enclosed in a dustproof and watertight cover. We understand that 
there is no wear and tear on this governor. the only portion upon 
which any wear and tear can take place being the detachable fibre 


CoxvTRoL Boarp For E.B.C. Dynamo SYSTEM. 


ring which the makers state will remain active for 20,000 car-miles. 
In conjunction with this neat dynamo the makers offer a switchboard 
for mounting upon the front ofthe car, and also accumulators and 
headlamps. They offer four complete sets, ranging in price from 
£28 to £36, the dynamos having 100 watts' output for the two smaller 
sizes and 150 watts in the larger sizes. Fuller particulars and prices 
can be obtained from the makers. 


* METAMICA." 


The above title has been given to a new form of mica insulator 
which has been introduced to overcome the many troublesome 
breakdowns in electrical insulation on board ship, caused by excessive 
heat and damp. The current-carrying parts which are mounted on 
ebonite, and similar insulating materials when subjected to continuous 
warmth, such as is met with in engine rooms, stokeholds, &c., usually 
give trouble by the contacts becoming loose and getting out of 
alignment. This may to some extent be remedied by mounting them on 
porcelain, but its liability to fracture, chip and crack. especially 
under such conditions as are found upon modern battleships. 
detracts from the value of this material as an insulator. 

When all these things are taken into consideration. mica would : 
appear to be the most suitable of all for electrical insulation in con- 
nection with ship work. Mica has, however, always been wrongly 
and badly treated. It is generally designed to be rolled up any 
moulded into some fantastic shape and held together with cement. 
which is either hygroscopic or softened under warm conditions, with 
the result that it always tends to get back to its natural flat shape. 

“ Metamica ” is stated by the makers, Hawkers Ltd., Birmingham. 
to overcome all these difficulties in that it consists of nothing but 
pure mica in its natural flat state, and a metal such as brass or gun- 
metal cast on to it while in a molten condition. The manifold uses 
of " Metamica " for all kinds of insulation, other than ship work, 
will be obvious to all electrical men. 

We have been supplied with a sample terminal made on the 
^ Metamica" principle, with two pillars of flat mica placed in 4 
mould, and the molten metal poured in and cast on to them. the 
metal in cooling contracts tightly on to the mica, and in this simple 
manner produces a sound, substantial and solid article. Mica can be 
of any shape or form that can be produced in a flat state. 


—————————ÀÀÀ 
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Oreetings. 


THE 


DIRECTORS, MANAGEMENT & STAFF 


OF THE 


- -1913-1914 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO., ta, 
WISH ALL THEIR CUSTOMERS 


A 


HAPPY CHRISTMAS 


AND 


PROSPEROUS NEW YEAR 


A AAD 


Al 
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Manchester : 
30, Cross Street. 


Provides convenience of control for theopera- 
tor and protects the motor and machine. 
The operator is relieved of responsibility, 
time is saved and the output of the machine 
is usually increased. 


SIMPLY PUSHING THE BUTTON 


actuates the automatic starter (which can 
be mounted out of the way) to start the 
motor properly. To stop it is just as easy. 


FOR A.C. AND D.C. MOTORS 
UP TO ANY HORSE-POWER. 


IGRANIC ELECTRIC C? L? 


147, Queen Victoria Street, LONDON. 
Works: BEDFORD. 
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PUSH-BUTTON 
CONTROL 


IC 


Combined Self-starter and Clappsr 
type Main-swiich. 


This encourages thc operator to save power, 
by shutting down the motor when the 
machine is not in use. 


- 

Patent “Z` type Setf-starter. 
Glasgow : 

50, Wellington Street, 


—— ——M ———M— 0 ————M—————— 
— c ————————————MM———————————————— 


GAS AS A STERILISER. 


The following extract from the '* Sanitary Record and Municipal 
Engineering " from the desk of '* M. O. H.” makes such excellent 
reading that it seems a pity not to give it further publicity. lt is a 
part of a four-column retort to the critics of a critic of a subject which 
may be briefly described as the ** latest gas stunt ° :— 


MANNERS AND INTELLIGENCE. 


“ When I wrote the paragraphs I felt instinctively that things 
would happen. The‘ Journal of Gas Lighting and Water Supply ' is 
anybody's game. Just whisper the word ' gas.’ and he is off. He is 
pitifully easily drawn. I have done it; I, one of those ‘ medical 
officials, who often dabble in a semi-amateurish way in technical 
journalism.” Now that he is out of his hole, what shall we do with 
him ? Shall we let him waste his scent or shall we follow him for a 
little ? He is rather rude and personal is our friend of the ‘ Journal 
of Gas Lighting and Water Supply.’ He has not yet recovered the 
' manners and intelligence’ which the * Lancet’ stated that he had 
lost. His journalistic methods are still those that went out of fashion 
soon after Dickens described the election at Eatanswill. For that. 
however, we forgive him. He is in many other ways—it is unneces- 
sary, having regard to the title of his journal, to particularise—a little 
out of date. It does not really matter that he scorns me because I 
am an official; he is an authority on officials, I note that in the 
issue in which he endeavours to instruct me he has evidently had to 
apologise to another '* official." What does matter is that he did not 
understand what I was doing in our issue of December 5. He did not 
seem to grasp that I was examining a claim that the Bunsen flame 
was a steriliser of living and sleeping rooms, a claim that was made 
by Dr. Carpenter in a letter to the * Lancet.’ I did not, and do not 
now, deny that à Bunsen flame can burn up and destroy organisms 
that come and remain in contact with it. Indeed, I rather think that 
l admitted it was so. What I do deny is that anything like sterilisa- 
tion of rooms—sterilisation being something very definite—ever 
does, or ever could, take place merely as the result of the burning of 
an incandescent light in it. The incandescent light may burn up 


some organisms. Theoretically I admit it to be possible. Theo- 
retically also—and I make a present of this point to the ' J ournal of 
Gas Lighting and Water Supply `—it will free the air from dust 
because organisms do not fly about by themselves; they have to be 
carried about on those fine particles of mineral and other matter 
which go to make up dust. "This being so, a room in which gas— 
incandescent—is burned will be in addition to a sterilised room, a 
dustless room. That gas-lighted rooms are freer from dust than 
those lighted by means of electricity I am bound to say I have not 
found to be the case. Indeed—but this probably my friend of the 
* Journal of Gas Lighting and Water Supply ’ will say is prejudice—I 
have always thought it was the other way round." 


*SCHOLEY'S MAGAZINE." 


The December issue of '* Scholey's Magazine `” (No. 3) is, according 
to a statement under the heading *‘ Notes." fulfilling its mission. 
Five thousand copies are sent out every quarter all over the world. 
and this number will, we gather, soon be inadequate to meet the 
demand. Readers of this interesting little trade organ are asked to 
send new names or to pass along their particular copy to their friends. 
The December issue is noteworthy for a continuation of the aritcle 
on the economy of electric lifts. Attention is called to the impor- 
tance of installing reliable as distinct from cheap and inefficient 
equipments. Tool steel gears are referred to at some length, and 
also the Q. V. enclosed indicating gears, which are supplied for capa- 
cities up to 2,000 amperes and for pressures up to 10,000 volts. 
There is an excellent display in the last two pages of Vulcan electric 
soldering tools, with complete prices and particulars. "Those of our 
readers who are not on the list for this publication should make early 
application to Scholey & Co. (Ltd.), 151, Queen Victoria-street. 
London, E.C. We may refer in conclusion to an excellent photo- 
graph and biographical impression of Mr. A. L. C. Fell, chief officer of 
the London County Council tramways system. 
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7 "s is a view of some 

of the windows of a 
large store lighted by the 
UNION IDEAL system; 
bright but not dazzling ; 
all the light where it should 
be -on the goods, 
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QED ROR NOR ITR 


M AY you enjoy a bright and 
exse, merry Christmas, and 1 
the New Year share Fortune's 
prosperity with all other users of 


WIRUM LAMPS 


LAMP WORKS LTD 
3 KINGSWAY HOUSE LONDON W.C 


THE BRIMSDOWN 


There is an enormous 
field in Shop Lighting 


and a particularly large future for 
good window illumination; very few 
shop windows are lighted on the correct 
principle—that of directing the light 
only on the goods, 


We have recently perfected, and now 
have ready for the market, the UNION 


IDEAL WINDOW- 
LIGHTING SYSTEM 


using EXCELLO Flame Ares on the 
right principle ; we claim nothing very 
novel in the principle ; but by designing 
a special EXCELLO to fit the con- 
ditions, we show a marvellous economy--— 
over 4 candles per watt. 


LET US EXPLAIN IN DETAIL. 


PARK Sf. soUTHWARK LoNDON se 


Gu Sad D aed GU 2À GAY S GRE) © 


m 2 
)0:9909:030910999:09:9707009000:0000600::00001 


* December 26, 1913. 
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SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified hy the Admiralty. 


MAKERS: 


AGENT: 


LIONEL ROBINSON, 
9, Staple Inn, London, W.C. 


PHONE: 6323 HOLBORN. 
TEL E RAMS. "FERRYDOM, LONDON." 


HENRY WIGGIN & CO., Ltd. 
George Street, Birmingham. 


is PHONE : 6400 CENTRAL, 
TEL OGRA MS : "WIGGIN BIRMINGHAM." 


Å ——— 
CHRISTMAS DECORATIONS. 


— — 


| 
T 
| 
| 


‘ The average electric light consumer is slowly absorbing the 
interesting fact. that he can arrange his Christmas decorations very 
effectively by using special material and connecting this to his 
ordinary house circuits. The electrically lighted Christmas tree and 
the illuminated decorations at the festive Christmas board are 
becoming deservedly popular, and the efforts of manufacturers in 
perfecting this class of material and bringing it to the notice of the 
public deserves every encouragement. We gather from a new list: 
issued by the Electrical Co. that they offer a varicty of material 
for Christmas tree and table and other classes of festive decoration. 
The lamps are of the screw socket type, and are arranged to burn in 
groups of 8 or 16 series. In one particular pattern dwarf candles 
with red coloured lamps are used. The extremely neat style of this 
material as a decorative chain, which is offered with round bulb 
lamps having screw connections at each side. This can be made 
up into any desired length, and the terminal holders are titted with 
metal loops for convenience in hanging. In the same list we notice 
a special kaleidoscope sign of circular design, which is su pplied with 
64 or 112 lamps, according to whether the device is used on low or 
high-voltage circuits. The lamps themselves are from 2c.p. to 
5 c.p. and 14 volts. They are of different colours, and are enclosed 
in variously shaped chambers, so that when they are brought into 
circuit by a number of thermo flashers they produce various designs— 
Star, cross, circle, maltese cross, &c. The flashers are mounted on a 
zinc base, and are supplied ready wired with the lamps. It is only 
necessary to connect up the main circuit. We understand that 
advertising matter can be placed around the sign at a small extra 
cost. Each kaleidoscope is supplied with a 
connections. We give an illustration of this 


jin. plate glass, which js stretched in 
between the lanterns containing the lam 
tubular pattern. The plate glass is 12 in. lon 


i ; ICE BOY UP TO His LITTLE TRICKS AGAIN? 
mounted in a bronze frame, 40 In. of bronze chain for suspension TRE Orrick Boy ur To mis Lite 
and 10 ft. flexible cord are sup 


plied for connecting up. | 
Printed and Published by G82838g TUCKER, at the Editorial, Printing and Publishing Offices 1, 2 and 3, SALISBURY Court, FLEET STRERT, in the City of 
LONDON, Fripay, D 


ECEMBER 26, 1913, 
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THE 


ROUND TABLE. 


“ K.V.A. ” wishes ah Rourd Table readers eil the good iliey 
wish themselves during 1914. 
x * * 


Informal Batti-Wallahs will bring their music and their 
friends to the Victoria Mansiors Restaurant, Viciovia-stree:, 
S.W., on—note the day— Wednesday nexi, ihe Tih inst. The 
president, Mr. J. Snow Hudd'estone, will welcore che crowd 
and take the chair. 

* * * * 

" Red as the rose or as the tinted skies, When fair Aurora 
like a flapper biushes,” begins a poem in the * Daily Mail.” 
Geraldine writes to say she doesn't think they do—or can. 

* * * * 


A friend, commenting on the lighting of the new Baker-street 
circus, said that the only things lacking were a bandstand and 
an orchestra. Perhaps Mr. Seabrook or the E.H.5. will 
remedy the omission. 

* * * * 


[ 


We are asked to explain the announcement (not made by us) 
that * the salary of Mr. G. Bryant, borough electrical engi- 
neer, Yarmouth, is to be increased from £450 to £500 per 
annum by two increments of £50.” The answer is: One incre- 
ment of £50 and one of £r., where zr is so small a quantity that 
it can be neglected. 

* * * * 


The official handbook, intended for the use of Army officers 
during the manceuvres, reached many of them only vesterdav, 
says the “Globe.” It contains the following bright para- 
graph :— 

USEFUL TELEPHONE NUMBERS. 

(1) The Bull Hotel, Watford. (N.B.—This hote! is not on 
the telephone.) 

This is only equalled by having numbers in the icephone 
directory which have not got any subscribers at the other end. 

* * * * 


The following letter has been sent in by a delighted recipient 
of one of our hotplates. Possibly some of our readers mav 
care to qualify for a hotplate by making a guess at his 
name :— 


Dear Cave '—Eh ? 

Accept my warm thanks for the real red hotplate. which arrived 
in excellent. condition and glows gloriously. It was indeed a bright 
idea to materialise in such an unexpected manner and such excellent 
materials that appeared to be merely jcintillations of Round 
Table wit. 

Wishing you quartz of happiness and very few spirals in vour 
homeward path, 
Yours grateful (or rather grate-less) 
C IRISTMAS HOTPLATE WINNER, 


FERRANTI LTD 


Central House, Kingsway. London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder ** N," 


ACIER eter eue cadat ie me dau. A n Ec oe : E ate ee D cr s S, mu 


Mr. Perren Maycock has sent us this rough sketch of an inter- 
esting early type of choking coi! which is stil! Inwecasional use. 


1 -ih H i 4 
POT K "E P 
According to the ** Dailiy Mail," the barometer in. Lendon at 
J a.m. on Tuesday siood ac 32-02 in. Th's must be dee io our 
contemporary s forthcoming insurance scheme. 


TO-NIGHT'S ELECTRO-HARMONIC. 


(Unofficial Programme.) 


In the Chair: W. DvppbELL, Esq., F.R.S.. Chief. Resonator. 


OPENING CHonRUs: “ If you want to know who 


we are ".. 2s iu o Sullivan 
B.T.-H. OPERATIC SOCIETY. 
Tares .. "I Remember, I Remember—Aisgill." sie — 
Mr. T. E. GATEHOUSE. 
SONG... «7 You made me love vou, I didn't 
(To a Half Watt) want to do it." T a - 


Mr. Hueco Hinsr. 
CONCERTED PIECE: “ What very nice weather we're 
having " (If it lasts) i i ~- - 
Mr. C. ORME Bastian, assisted by Chorus of Rodolites. 
"[ ve gotter motter ` i = -— 
Mr. R. A. CHATTOCK. 
" Weiche, Wotan, Weiche `.. .. Wagner 
Mr. E. C. LAUGHTON. (Das Rheingold) 
Duet... .. CU p ve got my eye on you”... e — 
Messrs. C. P. SPARKS & C. H. Merz. 
“ Any old iron ` 
Mr. G. Stuart Curzon. 
(With Greater Bust accompanist.) i 
"That's as far as I can go " Earle & Wills 
(On one charge.) 
Mr. FRANK BMLEY. 
TRIPLE CONCENTRIC TaNGo: " When the drums begin 
to Roll... ‘ 
DANCING MEMBERS OF THE CMA. 


Bass SoLo 


RECITATIVE 


MONOLOGUE Champion 


TORPEDO Soro .. 


Darewski 


THE “POINT FIVES.” 


Mr. F. W. Purse (Carlisle). 


J.H Bowden (Poplar). 
Mr. J. Horace Mr.S. T. Allen (Wolverhampton). 


. H. F. Street (Southampton). 
ra W. H. i (Luton). Mr. W.G. Pickvance (Wrexham). 
Mr. T. Roles (Bradford). Mr. H. Gray (Acorington). 

Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 


Mr. A. H. Seabrook (St. Maryle- tlepool). 
: WR Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 


Mr. À. H. Shaw (Ilford). 


insist ONT 
RIGHT 


WA IGRANIC 


IGRANIC : LECTRIC CO.. Ltd.. LONDON. STARTERS. B: DFORD. 


Mr. J. W. Hame (York). 


START 


eios. die aon pc aie 


— 4 


:2£*. 
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Ld 


SIEMENS 


IRONCLAD SWITCHGEAR 


T'otally-enclosed Switchboard 
installed at a Colliery in Durham, 
Controlling two 750 K.W., 40 Cycle Generators, 
Transformers and Feeders. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orricz: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams : “ SigmBRALOS, LONDON.'' 
Supplies Dept.: 39, UPPER THAMES STRBET, B.C. 
Telephone: City 5350, Telegrams: “ SigMoTOR, LONDON.” 


BRANOHES : 
CIRMINGHAM GLASGOW SHEFFIELD CALOUTTA SINGAPORE — SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOASTLE CAPE TOWN MADRAS RANGOON TORONTO 
“REALITE.” 


We recently had an opportunity of testing the illuminating value 
of a type of fitting which the B.T.-H. Co. has put on the market, and 
which they have dubbed the “ Realite.” It will be seen from the 
illustration that the fitting itself is extremely simple, and com- 
prises a neat frame. in the upper por- 
tion of which is an ordinary lamp. and at 
the lower portion there is a clamping nut 
and gallery which supports a Veluria shade 
in an inverted position, The fitting is sus- 
pended from an ordinary ceiling hook by 
"ty desired length of chain. and the flexi. 
lle cord is led through the ceiling plate and 
interlaced with the links of the chain in 
order to give a neat appearance. The fila. 
ments of the lamp are entirely screened 
from contact with the eye even though it 
may come on a level with the upper rim cf 
the Veluria shade. The rays cf light fron. 
the lamp are partly reflected to the ceiling 
and partly diffused through the Veluria 
glass, and the effect is one of extremely 
even illumination. The Realite fitting is 
inexpensive. and it will give light users an 
excellent. opportunity of testing the merits 
of semi-indirect illumination. |t certainly 
does all that the makers claim for it in 
/ providing a restful light with a minimum 
of candle-power. The holder will. of course. 
take any bayonet socket lamp up to 100 c. p. 
B.T.H. “Reg TN Firrixa ox. We have seen a number of these Realite 

NHORT LENGTH OF CHAIN. fittings in shops and Offices, and the users 

seem to be particularly delighted with 
them. The fitting is sufficiently ornamental to le used for residence 
lighting. and the metal wapke cart. of course. Le supplied in either 
polished brass or any offer standard finish. The B.T..H. Co. supply 
the Realite fitting from stock, and can show it in their showroom 

and offices, Mazda House. Upper Thames.street. London, E.C, 
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LIGHTING TRANSFORMER FOR USE UNDERGROUND. 


The adjoining illustrations show a transformer suitable for x 
underground. Attached to it is a cast-iron switch fuse box with 
wide machined metal-to-metal joints, sufficiently strong to with- 
stand the maximum pressure inside by the ignition of any mixture of 
gas and air. The device is thus explosion-proof, The transformer 


ViEW OF TRANSFORMER AND CONNECTING Box OPEN. 


is made suitable for attaching to a main cable and a-oiding the use 
of fuses or switches on the primary side. The top part of the appara- 
tus forms a cable joint box and tappings are taken through the con- 
nections therein to the primary windings of the transformer. the 
whole eing sealed up in a compound. The box, with a hinged lid, 
contains a single-pole switch interlocked with the lid. and two single- 
pole ventilated self-aligning porcelain fuse handles. 'The makers 
are Reyrolle & Co. (Ltd.), Hebburn-on-Tyne. 


VIEW OF TRANSFORMER AND CONNECTING Box CLOSED. 


THE ELECTRICAL CO. Lt 
FEST. Charing Crass Road. London, 
CABLES 
LAMPS 
ACCESSORIES 


MACHINES 
MOTORS 


<c 


METERS 


APPARATUS 
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JOHNSON & PHILLIPS, LTD. 


ESTABLISHED 1875. 


Victoria Works, 
Chariton, LONDON, S.E. 


Telegrams: 
Juno, Chariton-Kent. 


Telephone: 
Woolwich 438 (6 lines) 


OIL BREAK 
SWITCHES 


ROTARY TYPE 
UP TO 3000 VOLTS. 


SUITABLE for WALL MOUNTING 


FITTED WITH OVERLOAD 
AND NO-VOLT RELEASES. 


FITTED WITH LOOSE HANDLE 


SO THAT THE SWITCH CANNOT 
BE HELD IN oN AN OVERLOAD 


WE ARE ALSO MAKERS OF TRIPLE POLE ROTARY SWITCHES. 


With Tank and Cover Removed. 


mended to central-station engineers for use on inspection work or 
mains and also for emergency and breakdown service. The cart 
body will take a quantity of tools and also will accommodate men. 


HUB MOTOR FOR THREE WHEEL ELECTRICS. 


We have referred on several occasions previously to the three- 
wheel electric battery vehicles which have been running in the Lon- 
don district for the past 12 months or more. These vehicles have a 
front wheel drive and the motor and its transmission gear are very 
ingeniously enclosed within the hub of the wheel. The hub is of 
course considerably enlarged to accommodate tho motor but the 
arrangement is not in the least unsightly. 
while the running of the machine is ex- 
tremely quiet and “‘ sweet.” The suppliers 
of these vehicles are the Torpedo Electric 
Vehicle Co. and they have obtained from the 
makers. who are at present on the Continent. 
a sectional view of the hub motor. We 
reproduce this and our readers will notice 
that the armature is supported on ball 
bearings at the centre of the hub and is 
geared to the hub, which is really the field. 
through a simple sun and planet motion. 
The motor pinion is of steel with teeth cut 
out of the solid blank. The planet wheels 
are of raw hide and the field gear is an in- 
ternally tooth annulus which is secured to 
the frame and may be renewed at any time. 
The field frame or hub is extended and pro- 
vided with dished ends which carry the 
ball bearings. Current is led into the 
revolving armature and field through carbon 
brushes and collector rings. With carbon 
brushes and copper rings there is no appre- 
ciable wear. 'The entire construction is 
solidly built up and supported by laminated 
springs which are fixed at their ends to a 
forged steel cradle which in its turn is 
pivoted in the torpedo head of the chassis. 


The driver's seat is amply protected against weather, so that even in 
the most chilly hours of the morning or night the man at the wheel 
is able to drive in comfort. Speeds up to 15-20 miles per hour can be 
arranged for according to load and district, and the battery will give 
an average of 50 miles per charge over give-and-take roads. The 
company has both pleasure and van types of vehicles at its show- 


SECTIONAL VIEW THROUGH TORPEDO VEHICLE Motor FRoxT WHEEL DRIVE. 
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This type of motor is fitted to the company's standard } ton rooms. 112. Hampstead-road. and Mr. Shackle. the sales manager. 
vehicles, these being fitted with lead battery and foot controller. will be pleased to give trial runs by appointment. It is interesting 
They are made for pleasure body or an open cart body, these being to note that the City of London Electric Lighting Co. have, with com- 


supplied convertible if required. Such a pattern is strongly recom- — mendable enterprise, purchased one of these vehicles. 
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H. WEIDMANN, 


RAPPERSWI IL, SWITZERLAND. 


i —— 
Manufacturer of Presspahn and 
Insulatirg Material. 


BEST QUALITY. 


ka 
PERE, 


PRESSPAHN —Pressboard. 


Sheets in thickness from 0'1 upwards. 
Endless Rolls and Strios from O'1 to 1 mm. thickness. 


BLACK PRESSPAHN IN SHEETS, ROLLS & STRIPS. 


Presspahn Coils & Tubes tor Transformers, Armatures, Discs & Shaped Articles. 
VARNISHED PRESSPAHN. MICA-COVERED PRESSPAHN, &c. 


AUTOMATIC TEMPERATURE CONTROL. 


Considerable interest was created at the Glasgow ; Electrical 
Exhibition in a new system of automatic temperature control which 
was exhibited by Messrs, A. Schonticld & Co. The essential feature 
of this system is the Grundy patent thermostat, which is illustrated 
in Fig. 1. A considerable range of control is obtainable with this 
device by means of special adjustment serews, Electrical contact 
is made in mercury baths, which are made up of porcelain pots place] 


Fic. 1.—GRUNDY PATENT THERMOSTAT. 


at a lower portion of the thermostat. In conjunction with the thermo- 
stat an automatie switch (Fig. 2) is used, being of the solenoid 
operated type, actuating a pair of main contacts, which are also in 
the mercury bath. 'Fhis particular circuit supplies the electric 
heater or fire used for warming the room in which it is reguired to 
maintain a constant temperature. The makers claim that by the 
use of this thermostat and automatic switch 66 per eent. of the energy 
required for heating purposes can be saved. They state that this hax 
already been demonstrated by the Glasgow Corporation tramways 
department. 


Rew Works and new Editions can be ba 
BUBSCRIPTION, Town or Country, from ONE G 


136, GOWER St, & 24, Gower Place, LONDON, W.C. 


'$1831 
031V2di4 AG Q3A0Ud 


The same firm also manufactures the “ Hestia " electric stove 
(Fig. 3), which is made in sizes graded from 2 kw. to3kw. It is of 
cvlindrical form, nid can Le made up in plenished iron, burnish 
copper or with vitreous enamel tinish. It measures 2 ft. 6 in. high. 
with a maximum diameter of 12 in. Above the heating coils is a 


Fic. 2.—AvTOMATIC SwITCH. 


small circular tank, having a portable water belt. This device intro- 
duces a slizht humidity into the atmosphere when the stove is in 
operation. The 2 kw. size of stove will keep a room with a cubic 
of 2,500 ft. at a comfortable temperature, and this temperature will 
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Fic. 3.—OxE PATTERN of“ HESTIA " ELECTRIC Stove. 


be maintained within i C. if the thermostat and automatic switcli 
are employed in connection with the stove. A small pattern of 
stove known as the “ Hestia Junior," and rated at 1 kw.. is abo 
manufactured. Messrs. Schonfield & Co., 21. Hope-street. Glisgow. 


will send catalogue and prices and particulars to interested inquirers. 
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ROYAL 


WRITE FOR PRICE LISTS. 
THE 


EDISON & SWA 


UNITEO ELECTRIC LIGHT CO., LTD., 
PONDERS END, MIDDLESEX. 


EDISWAN—EVERYTHING-ELECTRICAL 


EDISWAN 
SECOND TO NON 


LONDON SHOWROOMS: 36/37, QUEEN STREET and 11, COLLEGE HILL, E.C. 


Branches :— Bristol. Belfast, Birmineham. Cardiff, Dublin, Dundee. Glaseow, Hull, Leeds, Liverpool, Manchester, 
Nottinesam, Newcastle and Australia. 


Fuliy Licensed undir Hioitish Patent Nos, 21513/06— 277 12 fu3 and o has. 


DRUM CONTROLLER WITH SELF-CONTAINED 
RESISTANCES. 


For the purpose of controlling small cranes and for installing in 
situations where space is limited. the G.B. Co. have designed a form 


GEC. Tyre TAR CONTROLLER WITHOUT 
RESISTANCES, INTERNAL VIEW. 


of controller in which the resistances are contained inside the ect- 
troller case itself. This controller is virtually a miniature edition of 
the larger sizes of G.E.C. controller, and as will be seen from the 


G.E.€.. CONTROLLER, EXTERN AL 
VIEW. VIEW. 


accompanying illustrations. the controller is circular in plan view. 
and the resistances are fixed inside the controller casing well away 
from the contacts. They are carried on insulating tules threaded 
on vertical steel conduits. which are insulated from ttie care by means 
of porcelain insulators. If desired the resistances can te supplied 
separately, in which case they are mounted in a separate protected 


CONTROLLER WITH RESISTANCES, INTERNAL 


frame. which can be placed any distance away from the controller. 
The design of the controller. however. is such that the inclusion of 
the resistances inside the controller is thoroughly satisfactory. 


lo 
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THE PRODUCT OF FORTY YEARS' EXPERIENCE. L 
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THE C.A.V.' MOTOR. CAR ELECTRIC LIGHTING 'AND 
STARTING SYSTEMS. 


Simplicity can be said to be the keynote of electric lighting and 
starting systems manufactured by Messrs. C. A. Vandervell & Co., of 
Acton, London, W. The electrical engineer tinds that automatic 
cutouts and regulators, however complicated they may be, will, if 
properly designed, be perfectly satisfactory if operating under suit- 
able conditions. The experience of Messrs. Vandervell, however, 
teaches them that electrically operated cutouts, &c., when applied to 
motor-cars will not work satisfactorily owing to the vibration and 
continually varying conditions. For this reason the simplicity of 
their systems is an important feature. The C. A.V. dynamo shown 
in Fig. | gives a constant current over a wide variation of speed on 
account of the effect of armature reaction. Also. instead of the 
ordinary cutout, which is fitted between the batteries and the dynamo 
to prevent an excessive discharge from the batteries, the dynamo is 
fitted with a free-wheel device on the end of the shaft. This allows 
the armature in the event of the engine stopping or running too 
slowly for the dynamo to charge the batteries, to revolve freely and be 
“ motored " by the batteries. The current needed to do this is quite 


small, and is stated to be much less than that usually required for a 
cutout. 


~ 
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The C. A.V. switchboard is an excellent piece of work. By its use 
all joints in the wiring system are avoided, and all connections are 
made very accessible. A feature of the C. A.V. system is that the 
maximum current. generated is less than the equivalent to the lamp 
load, the difference being supplied by the battery. This at first sight 
might be considered as a defect in the system, but when it is remem- 
bered that the average car does more running by day than by night, 
it can be seen that it is really an advantage, as it results in a 
smaller generator than would otherwise be used. The average C. A.V, 
set gives an allowance for 20 hours continuous running with all lights 
on. With regard to the headlights, practically all the rays emitted 
from the lamp are collected and utilised, thus giving an exceedingly 
powerful light. It is in this respect that electricity is so much 
superior to acetylene, as it is impossible to surround a gas flame 


with reflectors, and hence a large percentage of rays must necessarily 
be lost in the latter case. 


It is generally admitted that “ cranking over" to start up an 


AA erent tt "ewig ovr” fost up a 
The ALUMINIUM CASTINGS Co. 


J 
GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


engine is not only a primitive proceeding but oen pes 
keeping with the equipment of an up-to-date car. ; Posi p i 
starter must possess the combined characteristics o i hs e 
simplicity, and it is just this combination of essentials th: Mun 
found in the C. A.V. electric starter. [ts general AE Pea 
seen in Fig. 2. The starter operates by a incu p i s 
periphery of the Hywheel, the control being briefly as E 


E: 


CA V RTER. 
Fic. 2. —GENERAL ARRANGEMENT OF (A.V. ELECTRIC Sta 


pedal is depressed, bringing the pulley into contact a e 
the flywheel. The plunger switch is then Ue proaser x " Tas 
circuit between the storage battery and the electric un p large. 
being fitted with a series-wound motor, the ae e um | A free | 
and permits practically any engine to be started dd n a ie N 
Wheel is interposed in the drive from the motor, thus pe = l ig re- ) 
cagine to overrun the motor in the event of the pedal p j 1 the i 
leased at once. Care has heen taken to keep thie disengi ad by 
battery well within the safe limits for momentary n aL ul This 
means of a reduction gear, to utilise a high-speed Gee ais end «M 
reduction gear is of the sun and planet type, and is fitted int 
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Fia. 3.—Repvuction GEAR. 


bec D TEE cde EE atteries can be 
of the motor shaft ; it is shown in F ig. J. Oneset of e sd 
used for both lighting and starting. The C. A.V. starter ca 
to any make of car, as can also the lighting dynamo. 


The ALUMINIUM CASTINGS 60.) — 


Ltd | 
GREENOCK. Mey 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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COLORED MACHINE 
RAC WIPERS. 
BEST WHITE RACS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Colored 20/- per owt. . White, 35/- 
They are periectly Clean and Free from all Metallic Parts. 


mae EVERY RAG CAN BE USED. 


There are from 500 to 700 Pieces in a Bag. 
Washed Meat Cloths also Stocked. 


If required a sample will be sent, post free, on receipt 
of 2/- P.O. 


F. R. YOUNG & CO, 
HARDWIDGE STREET, BERMONDSEY, 


LONDON, P.E. 
ESTABLISHED 1589. 


LIGHTING A LONDON PRINTING WORKS. 


Some time ago the question of the artificial lighting of printing 
works was discussed in these columns, and the printing works of the 
Boots Pure Drug Co. (Ltd.) were cited as an example of up-to-date 
scientific methods in the illumination of such places. This installa- 
tion was carried out by the B.T.-H. Co. (Ltd.), and consists mainly 
of Mazda lamps and Mazdalux metal reflectors. The same company 
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Fic. 1.—Mazpa Lamers axp MAZDALUN REFLECTORS IN COMPOSING Room 


OF MESSRS. GEE & Co.'s PRINTING Wonks, PHIPPS-LANE, LoNboN, E.C. 


have recently carried out an installation on similar lines at the works 
of Messrs. Gee & Co., printers and publishers, of Phipps-lane, London, 
E.C. Local lighting is employed in the machine room, the instal- 
lation consisting of a single 60-watt lamp and reflector, suspended 
9 ft. from the ground over each of the seven machines. In one 


PRICE £240 
TORPEDO ELECTRIC VAN 


LIVE LOAD $8 to 10 cwt. 
RADIUS - - 50 to60 miles on good roads. 
40 Cells, 80 Volts, 150 Amps. 
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Suitable for Mains Repair and Inspection Work. 
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RUNNING COSTS: FARTHING PER MILE 


with Electrical Energy at 1d. per unit 


TRIAL RUNS IN LONDON BY APPOINTMENT. 


TORPEDO ELECTRIC MOTOR CO., 
122, HAMPSTEAD ROAD, LONDON, N.W. 
"Phone: Mayfair 2211. 


composing room 10 units, 8 ft. from the floor, each consisting of a 
60-watt lamp and reflector, provide good general illumination through- 
out the room, and are so arranged as to give a much stronger local 
illumination on the composing frames and tables. Another small 
composing room is lighted by 13 40-watt lamps and reflectors, fixed 
2 ft. above the topof the composing frames. Ten 30-watt and seven 
40-watt lamps, with reflectors, are used in the folding and binding 
rooms respectively. The various offices, warehouses, stores, &c., 
are lighted throughout by Mazda lamps, equipped in some cases with 


hig. 2. Mazpa Lames AND Mazpanex RErrLkcTORS IN. Fornise Room 


. 4 


AT Messrs. GEE & Cows PRINTING WORKS. 


prismatic glass reflectors, and in others with enamelled iron shades. 
The installation at Messrs. Gee's printing works is a good example of 
modern industrial lighting, in which adequate illumination is given 
at all necessary points, while at the same time glare is avoided by 
the use of properly designe: reflectors to hood the lamps. 
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BRITISH MADE 


| COUNTY 


METAL 


LAMPS| 


STRONG ann LASTING. 
Speciality —16 c.p. H.V. Lamps. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works s 
AGNES ROAD, 
UXBRIDGE ROAD 
ACTON. 


Tel. : CHISWICK 1114. 


Sales Office: 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


A correspondent who signs himself ‘ Salamander,” sends us the 


following on the above subject :— 

" Having neither the qualification nor the inclination to become 
a point-five, and not being engaged in placing the chestnuts in the 
fire, but in pulling them out, it is very necessarv that I should take 
all reasonable precaution to safeguard against my burning my fingers. 
To this end I resisted the hiring of all apparatus that was likely to 
do so, until the guarantees were forthcoming to prevent it. And 
now that our requirements have been met, with the reault that a 
constant demand has been created, it is not at aĦJikely that the 
engineer will take advantage of the manufacturers by unduly putting 
on the screw. Until he does so I trust you will be content to stand 
aside and see fair play, and not suggest alterations which may handi- 
cap either party, and incidentally retard the progress of both. There 
are many of the standard electrical firms whose imprint on their 
apparatus is a guarantee in itself, and whose representatives are such 
that the more frequent their visits the more they are trusted. Tt is 
most unlikely that once the ‘right sort ^ does * come to grips” that 
he will ran any risks of spoiling his chance of future business by going 
Lehind even a tentative guarantee. ` 

+ Whea the engineer of an undertaking decides to organise a hiring 
sche. ne of, say, radiators, if, to facilitate low hiriag rates he selects 
te lowest grade and cheapest design the scheme is doom 1 to failure. 
If, however, he decides upon the best, and is preparel to pay the 
price, the manufacturer should be, and often is, agree ible to guar- 
antee the apparatus for a period, during which the reatals charged 
will defray the capital cost. This means sound business for both 
parties. Tt may necessitate a thice to five years’ guarantee. No 
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RE EARTHED WALL PLUGS 


& C0., HEBBURN- 


LTD.,  ON-TYNE. 


Wome 


DOMESTIC USE. 


good can be done by intruders attempting to determine the guarantee 
period, which should be left to those directly concerned—-the buyer 
and seller—to come to a mutually agreeable arrangement. l 

+ Experience has proved that the use of the radiator is confined to 
well within six months of the year, so that more than half its time 
it is out of commission altogether, and even when it is doing service 
its use may be intermittent and only for brief periods. In five years 
it may not have consumed current to the value of as many pounds, 
This applies in the majority of cases, as, invariably the electric 
radiator is introduced as a substitute for the occasional coal fire and 
its accompanying dirt, or the occasional gas convector and its accom. 
panying fumes. In a small proportion of cases similar results are 
obtained in a short season of four or five months. The use of the 
radiator in actual experience varies from half-an-hour each day for 
about four months in the year— 60 units per annum, to the con. 
tinuous use in an office, for the same period with a consumption of 
—to 1,200 units per annum. The engineer who would eiforce 
guarantees in the latter case would certainly merit special treatmeat, 
which the manufacturer would no doubt be prepared to mete out. 
If a practical question like this be left to practical men to deal with 
the law of averages will assert itself and solve the problem. The 
same may be said of the electric iron. A 12 months’ guarantee for 
a laundry iron with a loading of 800 watts, in use upwards of 60 hours 
per week, at almost a red-hot heat, is infinitely of more value than a 
perpetual guarantee for a small domestic iron with a loading of 300 
watts used occasionally for a piece of lace, &c., at a very low tem- 
perature. The same line of reasoning holds good for the appliances 
let out on hire, and it is here when discrimination can be applied 
with every advantage. 

Perhaps the most agreeable, and most acceptable suggestion that 
I can make is that the manufacturer should make a moderate charge 
during the time of guarantee after the first year, for maintenance of 
elements only. This principle could also be applied to cooking 


apparatus," 


CALENDARS, BLOTTERS, &c. 


Our stock of calendars for 1914 is being slowly added to, though. 
as we have already said, there appears to be a singular dearth this 
vear. Popes Eleetrie Lamp Co. are issuing an imposing tear-off 
dailv calendar which we feel sure will prove as useful. though it 
cannot last as long. as a Pope '* Elasta " wire lamp. The design at 
the back of the tear-off slips is very bold and effective. The lettering 
is to the effect that the Pope wire lamp is the lightest light for pocket 
and for home. The pocket reference is an ingenious way of con- 
veying that Pepe lamps save current and mean lighter bills. 

The Bastian Electric Heating Synd. send us a monthly tear-off 
calendar. The principal illustration on the card is a reproduction 
of the company's new showcard, a little girl seated in front of a 
Rodolite tire making toast. We recently asked our readers to send 
us in suggestions for a suitable title to this picture, and awarded a 
hotplate to Mr. F. E. Perkins for his particular item, "' Don't come 
too near, pussy." Mr. Perkins also made another suggestion which 
has a distinct bearing on the presence of the cat in front of the fire. 
This item reads “ Clean, Hot and Tasty, and sess to us to also fit 
the bill, Anyway, our readers who would like a copy of the calendar 
should send in an early request to the Bastian Heating Syad., 189. 
Wardour-street, London, W. 

Messrs. Alfd. Graham & Co., telephone eagineezs and specialists 
in loud-speaking instruments, particularly for use o3 board ship and 
in power houses, &¢.. are again sending oat their very excelieat 
blotting pad with interleaved blotting diary attached. This will 
take the place of a well-thumbed predecessor and will constantly 
remind us, as well as other fortunate recepicats of the blotter. of 
Messrs. Grahams special products. 

Me-srs. Alfd. Graham & Co. are also issuing this season a boos of 
speel and tide tables for 1914, these tables being for the principal 
seaports in the United Kingdom. Port charges, knot tables. dis- 
tance tables and electrical tables, also a great variety of cogito 
information is contained in the booklet. Tt will readily go into the 
pocket, and we do not doubt will be well thumbed before the vear 


is out. 
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See Illustrated Ad vertisement last week. 


S WITCHGEAR & COWANS, L10.- 
LANE, 


SPRIN GFIELD 
SALFORD. 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—Our telephone number is correctly 
printed in the January-June issue of the P.O. Telephone 
Directory. ^ * " P 


We await confirmation of the rumour that Mr. D. N. Dunlop 

is to be called in to arbitrate upon the Kikuyu controversy. 
* x * * 

We hear in various quarters that the Christmas gift of one 
of our contemporaries has been described as a “ clip of the old 
block," and that at least one man has been the unwilling re- 
cipient of several splinters. l 

* * * * 

A contemporary, in commenting upon the season's gifts by 
manufacturers, refers to the Venner pocket toothpick. By an 
oversight on the part of the * comp." the word pocket was not 
put in italics. 

* * * * 

Among the few outstanding incidents of the Harmonic on 
Friday last was the discovery by Mr. Adam Gowans Whyte 
of at least one split infinitive in a so-called comedian's 
patter. Needless to say, the aforesaid comedian was not of 
Scoth extraction. 


Wuat HAPPENED TO Pussy. 
A Bastian Rodolite incident, as depicted by an Ediswan artist. 


We understand that Miss Enid Kilburn Scott, the 13-year 
old daughter of Mr. E. Kilburn Scott, has written a charming 
little fairy play, entitled “ The Imprisoned Elf.” The play is 
in verse, and is exceptionally well written and conceived. 
Little Miss Scott, in addition to writing the play, has 
designed and made all the dresses, and arranged the stage 
directions in a manner that would do credit to an experienced 
Stage manager. We understand that the play is to be pro- 
duced shortly at the Christ Church Schoolroom, Erith. If 
Miss Scott goes on like this we shall expect her to become a 
regular contributor to the ‘‘ Round Table.” in another two or 
three years’ time, and perhaps even to rival Geraldine. 


FERRANTI LTD 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder ** N.” 


At the complimentary dinner given to Mr. W. T. Hellaby (on 
the occasion of his departure from West Ham to Sunderland) a 
log of the proceedings was kept, the items being contributed 
by the men present. Among the entries we noticed the 
following: “ Al's well in the lighthouse.” “Taking water 
readings." “ Erectors’ foreman lost spirit level.” “ Con- 
structional department turned turtle.” The time of taking 
off the big sets is not recorded. 
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SUN Wonsiuip—A PARDONABLE ERROR. 
A famous metal lamp poster as adapted by an artist in good spirits. 


One of the artists at last Friday's Harmonic sang a ditty the 
lines of which suggested, inter alia, that John Burns’s bowler 
hat, Zena Dare's smile, the swank of Hall Caine and similar 
objets d'art should be purchased for the nation. A correspon- 
dent writes asking that, if the suggestion is put into practice, 
we should use every possible effort to secure the MS. of 
“ Lest we forget " to posterity and its heirs-for ever. 

* * * * 


OUR HOT PLATES. 

No. 121 to— 

Mr. A. Denman Jones for issuing quite the best calendar 
this season. 
No. 122 to — 

Mr. G. E. Mappin for announcing in the '* Electrical Review ' 
that he has completed his education. 
No. 123 to— 

The ** J.O.G." for devoting seven columns to an account of 
the progress made by a moribund (7.e., the electrical) industry. 


? 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr.S. T.'Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham). 
Mr. T. Roles ( Bradford). Mr. H. Gray (Acorington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har. 
Mr. A. H. Seabrook (St. Maryle-|  .tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Vanutfactaurers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &o. 
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ELECTRIC BLOWER 
Hot Air Douche 


Blows Hot or Cold at will. 
Write for Price List 215.8 to:— 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S W. 
Telephone: GERRARD 860 Telegrams: " SIEMBRALOS, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone: Carty 5350. Telegrams: “ SIEMOTOR, LONDON.” 


BRANOHES : 
BIRMINGHAM — GLASGOW BHEFFIELD OALOUTTA SINGAPORE SYDNEY 
BRISTOL MANOHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
OARDIFF NEWCASTLE GAPE TOWN MADRAB RANGOON TORONTO 


A NEW ELECTRIC HEATING INSTALLATION. 


We have been supplied with particulars of an interesting electric 
heating installation which has been put in at the new premises of 
Messrs. Wing & Co., hosiers, 44, Piccadilly, London, W. This 
company has extended its premises and added to them a large shop 
which is 80 ft. long by 20 ft. wide by 12 ft. high; there is a large 


“Remco” Evectric HEATER. 


skylight extending over a considerable portion of the shop. The 
chief feature of the equipment is the employment of low temperature 
heating stoves which are placed in recesses in the wall at the floor 
level and are in communication from below with an air trunk which 
extends round three sides of the shop, and is in direct communication 
with the outside air. This arrangement will admit of the use of a 
convector with a high loading and which will set in motion and pass 
a considerable volume of air per hour. The stoves will, in fact, act 
as Tobin tubes with the heating elements as air accelerators. The 
draught of hot air will be delivered into the shop at a height of about 
2 ft. from the floor through a grid in the front of the stove. 
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Each stove is fitted with eight horseshoe type '* Remco " elementa, 
each rated at 250 watts and operating in series on 210 volts. There 
are six of these stoves in all placed three on each of the two long sides 
of the shop. The makers have guaranteed to maintain a tempera- 
ture of 30°C. above the normal atmospheric temperature. The 
elements in each stove are always in circuit, there being no control 
switches other than a double pole on and off switch which is fixed on 
the same base as the plug socket adjoining each stove. The type of 
stove employed is somewhat similar to that shown in the illustration. 
The elements are in the lower part of the stove, and the heated air 
in rising passes through a slightly contracted passage having a curve 
at the top which is designed to act in part as a pocket for heated air. 
The airis delivered at right-angles to this curve. The patentees of 
this system are the British Electric Equipment Co., Amberley 
House, Norfolk-street, Strand, London, W.C. 
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MAZDA AND THE MIKADO. 
ai 

An interesting example of effective hoarding illumination is 
afforded by the poster shown in the illustration. This poster, which 
measures 11 ft. by 8 ft., was put up some weeks ago to advertise a 
series of performances of '* The Mikado " given at a Rugby theatre 
by the B.T.H. Social Club, and referred to in our columns. In order 
to get the fullest value from the advertisement, it was decided br 
the committee of the Social Club that it should be lighted at night. 
time, and accordingly the services of the B.T.-H. Co.'s illuminating 
engineers were drawn upon. 

'The installation consists of à row of Mazdalux angle reflectors and 
Mazda lamps. fixed above and in front of the hoarding. in such a 
position that the light is thrown evenly over the whole area. The 
intensity of illumination is as good as the bottom of the hoarding 
as at the top, a good result when one considers that the height of the 


poster is 8 ft. 
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ILLUMINATED POSTER OUTSIDE THE B.T.-H. Works AT RvGaBy ADVER- 
TISING “ Tug MicaADo." 
The poster measures 11 ft. by 8 ft. (Untouched night photograph.) 


This system of hoarding illumination should be of interest to 
theatrical advertisers, many of whom have recently awakened to the 
fact that their present publicity methods are not quite satisfactory. 
Posting is the traditional, and probably most effective, theatrical 
advertising medium, and if theatres could get more value from their 
posters the present condition of empty theatres and bankrupt 
management, would, to some extent, at any rate. be remedied. Here 
is an opportunity to increase at once the advertising palue of their 
posters by anything up to 50 per cent. The British Thomson- 
Houston Co, will be glad to advise on the effective illumination of 
hoardings and outside advertisements of all kinds, and full par- 
ticulars of the appliances which they have at their command will be 
sent on application to the Illuminating Engineering mepartment. 
Mazda House, 77. Upper Thames-street, E.C. 
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Back Again in the Field 
Electric Heating & Cooking 


PRICES REDUCED. QUALITY MAINTAINED. 


FIRST PAMPHLET NOW READY. 


ISENTHAL & CO., DENZIL works, NEASDEN, LONDON, N.W. 


H.B. ELECTRIC GRINDERS. 


One of the most important points to be considered when buying an 
electric grinder is the motor. It must he efficient and must always 
have reserve power. 

The motor in the H.B. grinder is. we understand. scientifically 
designed and all parts are made and assembled under the supervision 
of skilled mechanics. A special feature of the grinder is the dust- 
proof bearing caps. No grit or dirt comes in contact with the high 
speed nickel babbitt bearings. The complete grinder weighs 53 lb. and 


H.B. GRINDER (shown within white ring) AT WORK ON 4 MILLING CUTTER- 


the armature shaft is ground on centres to a mirror finish. assuring 
accurate running. The motor is air cooled and proof against exces- 
sive heat from overload. The special adjustable end thrust 
bearing takes up all wear and play. The grinder is recommended 
for quick and accurate work, grinding centres, reamers. cutters, dies, 
&c. lt works equally well on internal or external jobs. It can 
grind out 1} in. hole 4 in. deep. Carborundum or emery pencils can 
also be used for grinding out small holes. It may be used on lathes, 
shapers or millers. Being rigidly built there is no vibration. The 
makers state that it is the only grinder which gives the wheel the 
right surface speed. The 1: H.P. motor drives the wheel at 10,000 
revs. per min. It is econoi-:ical to operate and is furnished complete 
with portable cord and attzchment plug. The motor operates from 
any electric light socket on both direct and alternating current. 

Fuller details and prices from H. W. Butler & Co., Craven House, 
Kingsway, London, W.C. Our readers will doubtless remember 
Mr. Butler as being connected with the E.P.S. Co. 


LUNDBERG “AUTO” LIGHTING BOARDS. 


We have often wondered why the electrical accessory firms have 
not entered the market with those compact little switchboards which 
are now becoming common on even the least expensive motor cars. 
It may be that a lot of this work is done and we hear nothing of it, 
the makers supplying to some car manufacturer who puts his own 
name on the complete equipment. However, Messrs, Lundberg 
have now come out into the open and boldly declared that they make 
a neat and compact board for electrically lighted motor cars They 
have succeeded in compressing six tumbler switches, six single-pole 
spring clip replaceable fuses, an ammeter, a voltmeter and a side plug 
socket for a handlamp connection within the narrow compass of 
6 in. wide. The switches provide for the dynamo circuit, head, side 
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Views oF “ AUTO” L'GHTING BOARDS. 


and rear lights ; for the head and side lights there are two switches 
each. . There is a battery fuse which is inserted to prevent the battery 
discharging through the dynamo if the engine is stopped before the 
dynamo switch is put out, The ammeter is always in circuit and 
reads from 1 to 20 amperes. The voltmeter has a scale from 1 to 15 
volts and is brought into circuit by a Pixy pattern push button 
placed between both the instruments. Switches of the series parallel 
type can be introduced to reduce the light (and current consumed) 
by the head and side lights when driving through towns. The 
boards are made up in mahogany or aluminium cases. Messrs. 
Lundberg also make other types of car lighting boards and will 
supply details on application. 


——— ——— 


CALENDARS, DIARIES, &c. 


The Automatic Telephone Mfg. Co.. of Liverpool, wish us a happy 
new year on a neat card at the right hand of which are seven embos- 
sed gilt rings on a tinted ground with what appear to be sprigs of 
mistletoe. Whether this has some reference to seven-0 double-0 
double-0 double-0 we do not know, but we take the word for the deed, 
whatever it may be. 

W. T. Henley's Telegraph Works have made an excellent photo- 
graph of H. M.A.S. Australia the centrepiece of their 1914 calendar. 


There are monthly tear-off sheets on each of which is some specific 


reference to Henley products in the way of Ass:ciation grade cables. 
the Henley wiring system, “‘ Why Not ” golf ball-, solid rubber cables, 
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Ponders End Works of Messrs. The Edison & Swan Co. 


There can be no doubt that more than ordinary interest attaches 
to an electric manufacturing concern which was present at the incep- 
tion of the industry and in many respects was responsible for the 
beginning almost of its present flourishing branches. The history of 
the Edison & Swan Co. will doubtless be written one of these days in 
extenso. It will make fascinating reading and reflect the many 
changes which have taken place since Mr., now Sir Joseph Swan 
made his momentous experiments. The undertaking, with whose 
factory we shall deal in the course of the present article, has princi- 
pally identified itself with the development of the incandescent 
electric lamp. Its members carried out pioneer work which has 
served as the solid basis of what is now one of the most prosperous, 
if not the most prosperous, section of electrical manufacture. The 
company’s record in this respect is one of steady progress, and it is 
instructive to note that at the present day its products not only in 
electric lamps, but also in electrical accessories of every description 
rank with those of the best design and workmanship. 

For many years the Edison & Swan Co. has conducted its business 


turned out in quantities which can only be regarded as enormous. 
One is apt to assume that because the metal-filament lamp has been 
on the market for the past five or six years it has superseded all other 
types. Judging by the number of workers in this section of the lamp 
factory at Ponders End the demand for carbon lamps is almost 
as brisk as ever it was. The processes of squirting, carbonising, 
flashing and mounting the filaments are too well known for us to 
refer to them in detail. The girls are quite adept at the many deli- 
cate operations which they severally perform and the extremely high 
standard of the many details which make up these lamps is attri- 
butable to the manner in which the workers have been trained. In 
spite of the fact that this class of work has been going on for many 
years the old saying '' familiarity breeds contempt " is not allowed 
to influence it in the least. The utmost care is taken to ensure the 
correct diameter and resistance of every filament that is manufac- 
tured, and with this end in view the management seems to have 
spared no expense in supplying the most accurate instruments by 
which these particulars can be verified. 


A Binp's EYE IMPRESSION OF THE WORKS. 


with little or no éclat, but it has retained its grip of the original 
markets and steadily extended its ramifications into foreign and 
colonial countries. Recent changes in the organisation, particu- 
larly in the administrative and sales departments, will, it is expected, 
be followed by a rapid extension in the vogue of Ediswan products. 
We have often wished to give some account of the equipment of the 
works at Ponders End, but circumstances were not favourable until 
quite recently, when we were conducted through the various shops, 
and were shown the many features of interest which they undoubtedly 
possess. The factory is divided into two main sections—that devoted 
to lamp manufacture and that given over to the production of 
heavier electrical apparatus and accessorics. 


THe *Rovar Episwan Lamp’? Works. 


At the time when we must expect to witness the passing of the 
carbon lamp and the entire redesigning of the metal-filament lamp as 
we now know it, a visit to a modern electric lamp factory is of peculiar 
interest. We find in the Ediswan lamp shops the work of manu- 
facture proceeding upon every known form of incandescent electric 
lamp. We were not a little surprised to find that carbon lamps are 


- There is, of course, a larger amount of work done in the metal- 
filament lamp department, though in this case it is shown in a 
different way. The preparation of the glass-supporting stems, the 
making of the small hooks which ultimately form the supports for the 
filament and the fastening of these hooks into the glass stem are 
operations which are entrusted to female labour of approved ability. 
Here again the company scems to have been fortunate in the training 
of its hands. There appears to be the minimum of faults with a 
subsequent reduction in the number of bad lamps. The element of 
accuracy is introduced as much as possible by the use of special 
machines, these being of a type developed on the works and applied 
solely for the manufacture of Royal Ediswan lamps. Some time ago 
the company decided to produce drawn (tungsten) wire metal-filament 
lamps, consequently the actual mounting of the filament on its sup- 
ports consists of the extremely simple process of taking a given 
length of wire, pinching one end on to the leading.in terminal and 
looping it over the hooks to the end of the cage at which it is simi- 
larly secured to the other terminal. By comparison with the many 
finnieky operations inseparable from the mounting up of indepen- 
dent loops of filament this process is simplicity indeed. It sweeps 
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away at a stroke the number of spots at which fracture of the fila- 
ment may be occasioned by the necessary operation of welding 
these loops together and to their supports. _ 
Although we have said a great deal regardin 
metal filaments, we need hardly state that the a 
good electric lamp is undoubtedly the bulb. Here the Edison & 
Swan Co. are in a unique position. They run their own glassworks, 
and have done so from the very beginning. They employ a consider. 
able number of hands in two large glass-houses which are kept working 
night and day. The art of the glass blower/'for it'is undoubtedly an 
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GAUGING FILAMENTS. 


art, has a fascination of its own. Everything depends upon the 
man, and the craft of the individual blowers is strangely contrasted 
with the mechanical operations performed by the employés in other 
parts of the lamp factory. Lamp bulbs of all classes are made, and 


in addition the glass rods and tubes required for sundry details in the - 


completion of the glasswork of the lamps are also produced. 
From the foregoing it will be apparent that the Edison & Swan Co. 


lls 


has placed itself in an exceptional position in every department of its 
lamp factory. The element of chance has been almost entirely 
eliminated, and we must say from our inspection of the works there 
is an atmosphere of certainty and assurance which even to a casual 


lpha and omega. of a observer must give rise to a feeling of confidence in the productions 


of the works. 
THE ENGINEERING WORKS. 
This portion of the Ponders End factory does not occupy as much 
space as the lamp factory, but its products are of equal importance. 
The whole of the cast-metal work in brass. iron, gunmetal, aluminium, 


EXHAUSTING RADIATOR LAMPS. 


&c., required for the manufacture of switches, fuses, distribution 
boards, circuit-breakers, &c., is produced in a large foundry which 
occupies a separate building on the works site. This is equipped 
with a number of furnaces for the brass, copper and gunmetal cast 
ings, and with two cupolas for iron. It is naturally important that 
as clean a casting as possible should be obtained and the bulk of the 
work in the foundry is done from metal patterns. The high grade 
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castings turned out must be a source of gratification to the foundry 
manager and the company. 

The visitor cannot fail to be impressed with the splendid equip- 
ment of automatic lathes which has been put down for repetition 
work on brass, gunmetal, steel, copper and iron. In the large 
patterns as many as six to eight operations are performed by as 
many different tools, these being brought up in rapid succession to 
carry out simple operations upon the raw material which is fed in in 
rod form. A typical machine is that which produces out of the solid 
rod milled rings for shade carriers and lampholders. Similarly in 
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SEALING MouNTED FILAMENTS INTO LARGE BULBS. 


the pressing, punching and drilling shops large presses have been put 
down for stamping out various parts of accessories, this work being 
done with the greatest accuracy. By means of press work it is 
possible to achieve a high standard of interchangeability of parts, a 
fact which is not appreciated to the extent that it should be by 
buyers of electrical switching apparatus and accessories. This fact 
scenis to be realised by the company, judging by the many examples 
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of up-to-date tools which they"have now installed. An interesting 
portion of this department is the large woodworking shop in 
which all the standard and special cabinet work for distribution 
boxes, &c., is made, also a quantity of wood turning is done, such 
articles as hand-lamp bodies and handles being produced in consider- 
able numbers. 

The assembly shops give one an excellent idea of the great variety 
of material for which the company obtains large orders. After 
passing through this section of the works one can quite understand 
the significance of the company's statement that they supply every- 
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thing electrical. Ironclad watertight switches, switch fuses and 
distribution boards were to be seen in various stages of manufacture. 
These products have special features in their design and construction 
which doubtless account for the many repeat orders which are sent 
for them. 

A large shop is entirely set aside for the assembling of the parts of 
tumbler switches, ceiling roses and other electric lighting fixtures, 
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Some years ago, we think about the time of the first electrical exhi- 
bition at Olympia, the company introduced their ‘‘ wedge " tumbler 
switch, a design from which links and toggles have been entirely 
eliminated. The movement consists of a pivoted dolly, a specially 
shaped spring and a block of marmorite or similar insulating material 


carrying the brass bridging piece which closes the circuit between 
the fixed copper springs which are, of course, attached to the base in 
the usual way. Many thousands of these wedge switches are in use 
and the quantity now manufactured is an indication of their merit 
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Pant OF THE ELECTRIC HEATING SHOP 


in actual service. While we are on the subject of switches we may 
mention that the company brings its designs to date when the needs 
of the market of the industry demand it. We were shown the details 
of a new type of switch fuse in iron case which is being shortly intro- 
duced to meet the demand of this class of apparatus on industrial 
power circuits of all descriptions. The switch has a parallel action 
obtained through the movement of a lever at the side of the iron case 
The cover is locked when the switch is in the “ on " position. 
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The manufacture of small moving iron instruments is also under- 
taken at Ponder's End. A recent type of ironclad movement, for 
voltmeters and ammeters, was shown to us. The ironware is fitted 
into a sector-shaped chamber in such a way that there is a small 
clearance between the edges of the vane and the sides of the chamber. 
By this ingenious arrangement the vane is damped throughout its 
travel, and the needle gives clear indications over the scale without 
any violent swinging. 

It is not surprising that with so unique an equipment of machine 


A PORTION OF THE LARGE ASSEMBLY SHOP. 


tools the Edison & Swan Co. are also called upon to supply 
either the parts or the assembled parts of such articles as gramc- 
phones, pneumatic piano players, &c. Speaking of piano players. 
thev are also makers of the now famous Electrelle, this being the only 
electric piano in which each note is operated by a separate electro- 
magnet as distinct from the pneumatic piano in which a motor 1s 
introduced for driving the bellows. `, 

As pioneers of the tubular heating lamp, the company has kept 
closely in touch with this movement in the industry, In addition to 
the production of many thousands of heating lamps the company 
manufacture all the heating apparatus covered by the Bastian 
quartzalite patents. A separate department is set aside for this 
work and it provides many features of interest, which unfortu- 
nately the limits of space will not permit us to touch upon. Suffice 
it to say that heaters ranging in size from 100 watts (the Pygmy) to 
3 kw. and 5 kw. are turned out in large quantities. The necessity of 
catering for a high-class trade in electric heaters is well understood 
by the company s sales department, and this fact is particularly 
evident in the design of the Royal heater, one of the latest produc- 
tions, in which the heating clements are mountcd up in a heavily con- 
structed but artistically designed oxidised brass frame. This heater 
is in use at Buckingham Palace. ‘‘ Tobasco ` spirals from the heat- 
ing elements, and are wound on special lathes, and subsequently 
tested under full working current in free air in order to ensure]a 
uniform heating spiral throughout a given length. Experiments are 
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PART OF THE FLEET OF DELIVERY VANS. 


in progress in this department upon a new form of electric fire. 
but it is too early yet to give details of this. The company 
is very confident of producing an article which will at once 
supply a growing demand on the part of the public for a glowing 
heat fire. 

Our thanks are due to Mr. C. E. Hunter, managing director, 
and Mr. E. P. Barfield, sales manager, for their courtesy an 
attention during our visit to the works. 
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They are remarkable 
for compac$gness, 
rugged build and re- 
liability—features 
which make them 
specially suitable for 
all situations where a 
supply of current is not 
otherwise available. 


PARK S. souTHWARK LoNDONsE Seni Sa 


^W UNIO 
E » EN 


Y 
f 
, 
y 
f 
f 
/ 
f 
f 
f 
f 
f 
f 
f 
" 
f 
f 
Ó 
f 
Ó 
/ 
f 
f 


a 


cable suspenders, terminal boxes, &c. The production is admirably 
printed and a most acceptable gift. 

The Nottingham Society of Engineers send us a copy of its 1914 
diary, rules and syllabus of papers for the ensuing sessions. The 
diary is a substantial production and is blessed with a goodly collec- 
tion of advertisers. The Society has been established since 1897 
and the president is Mr. J. Crawford, J.P. Amongst the papers 
down for reading we notice one on the Brush-Ljungstrom steam 
turbine on Jan. 14, and on March 11 one on the Utilisation of Ex- 
. haust Steam for producing electrical energy. 

W. H. Willcox & Co. send us their ever welcome calendar, which 
is issued in its thousands and goes to engineers of every grade in all 
parte of the world. It is made up of monthly tear-off sheets, each of 
which bear illustrated reminders of the lubricating oils, greases. 
pumps, injectors, hose and fittings, belting. engineers’ tools, &c., 
which are obtainable at short notice from the company. Each 
sheet is provided with a large hole to allow of its being turned back 
over the hanger, so that reference can be made to previous months. 

The Electrica! Engineers' Diary has again been issued by S. Davis 
& Co. and is replete with a quantity of useful engineering reference 
matter in the sections preceding the diary pages. In order to facili- 
tate reference the matter relating to each section is printed upon 
different coloured paper. Special sections deal with the generation 
of electricity, and application of electricity in various industries, 
the application of electricity for lighting, cooking and heating, and 
a list of streets covered by the mains of the London electricity sup- 
ply Authorities, municipal and company. We understand that the 
engineering data has been revised and brought into line with recent 
practice. The publication is issued at 3s. 6d. and is undoubtedly ex- 
ceptional value. Orders should be sent to 30 and 31, St. Swithin's- 
lane, London, E.C. 

The Simplex hardy annual in the shape of a pocket book and diary 
is duly to hand and is a very welcome arrival. The 1914 edition of 
the diary is prefaced with useful particulars of Simplex switch and 
fuse gear, plexim fires and ovens, plexim electric comb hair dryers 
and bowl fittings for semi-indirect lighting. At the end of the diary 
some 32 pages of valuable electrical and allied data are collated. 
The diary will take the place of a well-worn predecessor. 

The Key Engineering Co. send us a useful vest pocket calendar of 
celluloid as a reminder of 1914 and to the effect that Key fibre con- 
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SMALL PLANT 


W” have made quite a feature of small complete 
generating sets, alternating or direct-current, 
utilising any of the well-known makes of engines 
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duit and Key fibre troughing for underground cables can be delivered 
from stock. The two long edges of the calendar are provided with 
inch and meter scales. 

The White Electrical Instrument Co. also send us a vest pocket 
celluloid calendar which is conveniently marked with Bank Holiday 
dates in 1914. 
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ELECTRIC SWEEPING CARTS. 


The electric vehicle is likely to make great headway in this country 
in municipal departments and for special industrial purposes. 
Borough surveyors throughout the country are becoming very keen 
regarding the merits of electric dustcarts, and municipal electricity 
engineers are also showing an especial interest in the develop- 
ment of these vehicles and their application in the towns and dis- 
tricts to which they give a supply. They are naturally anxious to 
secure a class of load which, as was pointed out by Mr. Chattock at 
the Birmingham Local Section dinner, is far in excess of that which 
can be looked for from cooking and heating. Even the smallest 
electrical vehicle, with a load of } ton, will earn normally £20 per year 
for the electricity department. The problem presents no serious 
engineering difficulties. The battery, motor and vehicle chassis can 
be made up from standard materials and should operate satisfactorily 
over a considerable period. 

We are interested to sce that vehicles of this class are coming into 
the market and will shortly be available in almost any desired quan- 
tity. Messrs. Mossay & Co., Horseferry-road, London, S.W., send 
us particulars of the Lloyd electric carts for street watering, washing 
and sweeping. These vehicles are offered in a variety of sizes, but 
are each fitted with front wheel drive, the motors being suspended on 
the inside of the wheels and geared to them. The following particu- 
lars of a street washing machine will be of interest. It is fitted with 
two motors, each of 2 n.p. capable of sustaining overloads up to 5 n.p. 
and 6 H.P. The wheel base is 5 ft. 3 in., the overall width 7 ft. 5 in., 
overall length 10 ft. The weight of the vehicle complete with bat- 
tery and water (450 gallons) is 5 tons 16 cwt., 14 cwt. of which is 
taken by the battery, which is of the Tudor type with 40 cells, having 
à capacity of 240 amperes hour. During a test on a good level road 
the energy consumption per car-mile discharge is 370 watt-hours, 
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With most of the pendants and electroliers spare crystal drops 
are included to replace those broken by accident. l 

We understand from the G.E. Co. that no general distribution 
is to be made of this catalogue, but they will be pleased to forward 
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the input being 500 watt-hours. The speed was 5-9 miles per hour, 
the mileage on one charge 42, and the area washed per kilowatt 
charge is 3,500 sq. yds. These figures are. for the machine used for 
washing only. With the revolving drum or brush in use the | 
consumption per car-mile discharge is 500 watt hours, with an input 
of 665 watt hours, and the mileage per charge is 31. 
also given of a street sweeping machine fitted with similar motors to 
those on the washing machines. The total weight of this vehicle 
with battery is 2 tons 14 cwt., and with the 
is 5-6 miles per hour, the energy consumption per car-mile discharge 
670 watt hours, with an input of 900 watt hours, and the mileage per 
charge 20-28. Thearea 8wept per kilowatt charge was 2,000 yds. This 
particular vehicle has a wheel base of 6 ft. 1 in., an overall length of 
12 ft. 8 in., and an overall width of S ft. 8 in. 
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ELECTRIC FIXTURES IN CRYSTAL GLASS. 


A highly artistic catalogue, which admirabl y illustrates a full range 
of electric light fittings constructed wholly or partially of crystal 
glass, is to hand from the G.E.C. This type of fixture is becoming 
increasingly popular in dancing rooms, halls. restaurants, theatres and 
similar places, where the light rays do not need to be concentrated 
upon any particular object. In many cases crystal glass pendants 
or lustres are the only electric light fittings which will harmonise with 
and fully accentuate the beauty of the architecture in the surround. Ac 
ings referred to. This new list. entitled “ Electric Fixtures in Crystal ^e ez. roaga 
Glass," contains a representative group of designs. and electrical RT ene 
contractors in search for pleasing effects in this particular direction 
should procure a copy of this catalogue. The beauty of the rays 
scintillating through crystal glass has long been recognised ; the 
resplendence of the French salons in the time of the Bourbons is 
notoriqus and it is doubtless with this in view that the G. E.C. has 
appropriately entitled the fixtures with names reminiscent of the Some ILLUSTRATIONS oF CRYSTAL ELECTRIC Light FITTINGS TAKEN 
period. It is now possible with the convenience and adaptability of FROM THE G.E.C. NEw CATALOGUE. 
electric light to produce many pleasing effects in crystal ware, at 
prices to suit all purses and in sizes to match every environment, 4 copy if interested readers will apply to the head office of the com- 
The types illustrated will give some conception of the intricate work- 


any at 67, n Victoria-street, London, E.C., or any of the pro- 
manship and the symmetry and grace of the designs, E bo oria-stree 
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SPECIFY 


AND USE 


OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified hy the Admiralty. 


— ——— 


MAKERS: 


HENRY WIGGIN & CO. Ltd. 
George Street, Birmingham. 


PHONE : 6400 CENTRAL, 
TELEGRAMS : ” WIGGIN BIRMINGHAM.” 


AGENT: 


LIONEL ROBINSON, 


PHONE: 6323 HOLBORN. 
TELEGRAMS, "FERRYDOM, LONDON." 


| 

| 
3, Staple Inn, London, W.C. 
| 


THE CROMPTON POTENTIOMETER. 


Most of our readers will be familiar with this ingenious te:ting 
instrument and many of them will-iave had practical experience of 
its utility. We may recall the fact that the use of a potentiometer 
as a normal instrument for electrical measurements in connection 
with continuous-current circuits was originally suggested by Prcf. 
J. A. Fleming, F.R.S.  Lieut.-Col. R. E. B. Crompton, R.E., C.B.. 
was responsible for the introduction of a practical potentiometer into 
engineering practice. The outstanding merit of the instrument 15 
to be found in the fact that it can be employed and connected to 
running machinery, instruments and other apparatus by conductors 
which at the time the tests are made are carrying no current. "Tney 
serve merely to indicate the potential of the particular points to which 
they are attached. "The length of the leads, their size and method 
of attachment are unimportant, consequently the method of testing 
has been found most convenient and efficient. 

The new edition of Messrs. Crompton's catalogue dealing with 
potentiometers and their accessories will be found of extreme interest 
by central station engineers and men in charge of laboratory and 
testing departments. It contains an illustrated description of the 
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Fig. 1.—5-AMP. WIRE SHUNT. 


principles of the instrument, this being illustrated with simple and 
clearly drawn diagrams. The complete outfit consists of & poten- 


- mmt 


Fic. 2 
WITH CROMPTON POTE` TIOMETER. 


2.000-AMP. SHUNT FOR USE 


tiometer, galvanometer, lampstand and scale, standard 
cells, accumulator cells, a volt box. a series of resistances 
and a set of 12 pairs of flexible leads of different lengths. 
When low resistances or small resistive forces are to be 
measured a rheostat and reversing switches are also re- 
quired. We have been supplied by Messrs. Crompton & 
Co. with illustrations which show in Fig. | an open 
spiral shunt of round wire to carry 5 amperes, 
and in Fig. 2 a side view of a heavy shunt 
suitable for 2,000 amperes. We need hardly say 
that the standard of manufacture reached in this appa- 
ratus is equal to that which is met with in instruments 
of precision of the highest class, The Crompton poten- 
tiometer has been on the market for some years, but there 
appears to be no diminution in the demand for it, while 
s its sphere of utility is constantly being extended. 
KR hc [nterested readers should apply either to the company 8 
v - works at Chelmsford or their head ofiice, Salisbury House, 
London Wall, E.C., for a copy of this new list. 
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connection is plainly seen. 
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" Electric" Dust 
Collecting Van 


Steel Body (Water-tight) with Tilting Arrange- 
ment. 40 Cel] Battery. Radius 50 Miles. 
Full Lock Steering Gear ; turns in its own length. 


Cost of Motive Power 
One Farthing per Mile. 


These can be supplied for Loading up to 5 Tons. 


Solid Tyres on all Wheels, 
——————— 
THE TORPEDO ELECTRIC MOTOR CO. 


122, Hampstead Road, London, N.W. 


"Phone - 2211 Mayfair. 


.-  IGRANIC STAR DELTA STARTER. 


ee 


The design of the Igranie star delta Starter is, we understand, 


quite new, and the result of exhaustive investigation as to what 
features are most useful in such a starter, 


we believe, many points of distinct advan 


Fic. 1.—STARTER COMPLETE WITH COVER IN POSITION. 


the drum form is peculiarly convenient. Be 
robust construction and the elimination of all 
renders effective enclosure an easy matter. Ani 
over the face-plate tvpe of starter i« th; 
and independently self-adjusting. 

The carcase of the switch is cast-iron, with a strong sheet-iron 
front cover. The contact fingers are carried on massive supports, 
clamped to an iron supporting bar. Each support is separately 
insulated with mica from the others and from the bar. Each finger 
is directly attached to its terminal, so that the effect of each external 


sides permitting of 
fragile materials, it 
mportant advantage 
it each contact is self-aligning 


Printed and Published by GEORGE TUCKER 
ON, FRIDAY, 


at the Editorial, Printing and Publishin 
LOND 


1914, i24. 


making the wireman's task very easy. 


finger and the terminal. 


Fic. 2. —STARTER VIEWED FROM HANDWHEEL ENp. 


All the springs are plainly visible and easily accessible and none 
of them are used to Carry current. Consequently there is no danger 
of their becoming overheated and losing their elasticity. l 

Any finger or terminal is easily removable and replacable without 
interfering with any of the others. l 

The drum is built upon a steel shaft, only mica being used to insu- 
late the current-carrying parts from the shaft and from each other. 

The copper sboes arə secured to the drum by countersunk screws, 
and are, Consequently, easily renewable, the whole drum being readily 
removable from the case or any section from the shaft. l 

A pointer, rigidly attached to the operating handwheel, registers 
with an index plate on the outside of the cast-iron case, and clearly 

shows whether the switch is in the “ off," “ start " or “ on " position. 


Fic. 3 —STARTER VIEWED FROM RELAY END. 


To start the motor, the movement of the handwheel is clockwise 
throughout, so that it is not possible to go from the “ off " to the 
: ' ition, without Passing through the “ start " position. 
fool-proof ” and simple to operate. 


"run" position 


& Offices, 1, 2 and 3, SALISBURY CouRT, FLEET STREET, in the City of 
January 9, 1914, 


The terminals are massive and all screws are very accessible, thus 


The fingers are of specially improved design and the con. 


contact with the shoe by a steel spiral compression spring, the result 
being that it makes a straight line contact with the shoe and makes 


ment, while also ensuring perfect electrical connection between the 


~~ mm, 
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THE 


ROUND TABLE. 


EVENTS OF THE WEEK. 

The half-watt. Not ’arf! (It's a senseless name, half-watt. 
anyway !) | 

The St. John's Wood gas explosion. (‘‘ Lest we forget," as 
the '* J.O.G." very appropriately heads its note on the matter.) 

* * * * 

The Informal Batti-Wallah held on January 7, and pre- 
sided over by the President of the Society, Mr. J. Snow Huddle- 
stone, was noteworthy for the catchword toast “ And a Happv 
New Year." This went the round of the port watch, the 
middle watch and the starboard watch and the individual 
members, about 50 in all. 

* * * * 

The nuisance of speakers at technical and scientific meetings 
exceeding the time limit was obviated in an ingenious manner 
at a recent conference on safety and sanitation in New York. 
By means of an electric fixture on the president's desk a green 
light was displayed two minutes before the end of the allotted 
period of 10 minutes and a red light at the end of 10 minutes. 
The speakers did not exceed their time. We recommend the 
adoption of this idea to the I. E.E. 

* x * * 

The P.M.G. has purchased a portion of the Inns of Court 
Hotel, Holborn, for a telephone exchange. This is a fitting 
conclusion to the history of the building in which was installed 
the first installation of metal filament lamps and indirect 
lighting fittings in this or any other country. As the last word 
in electrical illumination the lamps used were ©“ Z "s. 

* * * * 

“ Punch " has commented humorously upon the insurance 
rivalry of the " Daily Chronicle " and the " Daily Mail," 
journals which hold out tempting offers to readers to subscribe 
regularly. The possibility of the electrical papers offering such 
inducements prompts us to make a few suggestions :— 

THE ELECTRICAL REviEW.—-To the rightful heirs of any of its 
readers killed or maimed in a gas explosion £1,000 and a fac- 
simile copy of the MSS. of " Lest we forget," in a Continental 
spring clip. 


THE ELECTRICAL TIMES.—To every reader mentally or phv- 


sically incapacitated through the perusal of its Tables of Supply 
Costs, £10,000 and life membership of the B.E.A.M.A. 

ELECTRICAL INpusTRIES.— To the heirs of any reader 
found dead with the writer of the Electrical Zadkiel, £5,000 and 
a volume of split infinitives in a unit bookcase. 

ELECTRICITY.—To any of its readers "shocked," elec- 
trically or otherwise, through negligence or otherwise, in com- 
pany with any electron, a course of ` Switching " under Mr. 
Perren Maycock. 

We have a number of other suggestions we can offer if in 
terested publishers will apply to us. Of course, we are much 
too bashful to state which we should or could offer our sub- 
scribers in case of accident, or their heirs and dependents in 
cases of suicide or death from heart failure after perusal of the 
Round Table or on receipt of one of our Hot Plates. 


FERRANTI LTD 


Central House, Kingsway, London, W.C., 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder ‘ N,” 


` SUPPLEMENT to ' The Electrician," Jdnudrg 16, 1914. 


We are undecided whether to award a hot plate to each of 


the metal lamp makers for the half-watt or to each of the arc 


lamp makers for the restraint which they are exercising. 


Tug Not ’ArF Lamp. 
(A suggestion by an Ediswan artist.) 


Thus “ M.O.H.” upon the “ J.O.G." :— 

This is in his best bludgeoning style and contains the usual 
amount of personal abuse and rather more than the usual number 
of indications of the absence of scientific knowledge. 

* * * * 

Six Advanced Lectures on the “ Theory, Calculation and 
Operation of Modern Rotary Converters " for 6s.! It seems 
incredible. What will the correspondence schools do to keep 
up prices after this ? 

* * * * 

But for the narrow streets in the City of London Mr. Frank 
Bailey would have been hailed before the beak for exceeding 
the speed limit in his torpedo electric. Now, then, Christie, 
you've another chance to achieve fame by giving the desired 
advert. to the electric vehicle movement on your sea front 


speed way ! 


» * * * 


OUR HOT PLATES. 
No. 124 to— 

Mr. Harold Begbie for his symposium in the “ Daily 
Chronicle," Jan. 15th, upon Sir Joseph Swan and Armaments. 
No. 125 to— 

Mr. F. W. Purse (0-5) for asking for plant tenders during the 
Christmas holidays, and 
No. 126 to— 

The B.E.A.M.A. for insisting upon keeping Christmas in 
spite of Point Five Purse. 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr.S. T. Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham). 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har. 
Mr. A. H. Seabrook (St. Maryle-| —tlepool). 

bone). Mr. J.. W. Beauchamp (We 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


IGRANIC 


IGRANIG ELECTRIC CO., Ltd., London and Bedford. 
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side streets. The half watt lamps have been put 
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SIEMENS 


THREE-PHASE 


INDUCTION MOTORS 


( 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device. 


All speeds, frequencies, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orricg: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860, - Telegrams: “ SIEMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STRBET, E.C. 
Telephone : City 5350. Telegrams: ‘Stzmoror, Lonpon.” 
BRANCHES : 

BIRMINGHAM — GLASGOW BHEFFIELD. OALOUTTA SINGAPORE — 8YDNEY 


BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOASTLE OAPE TOWN MADRAS RANGOON TORONTO 


HALF-WATT LAMP INSTALLATIONS. 


Although the half watt lamp was only officially on the market on 
Monday last. some progress has heen made ų ith its installation. We 
have received particulars from Messrs, Drake 
& Gorham of the initial equipment of half 
watt lamps, which the Epsom U.D.C. has 
erected in one of its principal thoroughfares. 
The street lighting at Epsom is carried out 
with open arcs in the main streets, and a 
certain number of metal lamp clusters in the 


up in place of open arcs. The illustration 
shows three of the four lamps which have 
been erected, and it is interesting to note 
that although the order for these was given 
only on Monday last at mid-day, the lamps 
were in position and burning on Monday 
night. The supply is a d.c. one, and the 
lamps burn in parallel on 240 volt. They 
are each of 2,000 c.p., and are enclosed in a 
lantern specially designed for use with half watt 
lamps by Drake & Gorham. Below the 
reflector is a clear glass globe, within which 
is the lamp. The lamps themselves are 
Osrams. They are erected about 25 ft, 
&bove the ground level. Doubtless the 
enterprise of Mr. A. C. Gilling, the electrical 
engineer at, Epsom, in putting up these lamps 
will be followed by other electricity undertak- 
ings in various parte of the country. 

The proper lighting of their shops has 
always been a matter to which managers of 
first-class emporiums (or should it be em- 
poria, anyhow it’s a good word) have given 
the closest consideration, not only that the 
goods may be displayed in the, best possible 
manner, but because in certain cases (the 
married will understand what we mean) 
the colour of the illumination must be 


very like daylight Up to the present —_ 


IHE ELECTRICAL CO. Lta. 


122. Charing Cross Poad. London. 


CABLES 


MACHINES 
MOTORS 
APPARATUS < 
METERS 


LAMPS 
ACCESSORIES 


the old-fashioned enclosed arc lamp was found to give the 
most advantageous light in places where they match silks, &c., but 
it is interesting to note that this historical equipment has lately been 
successfully replaced at '* Harrods " by a number of half watt lamps 
contained in Equluxo globes. These lamps are of the 500-watt type. 
and are being run two in series off a 200-volt continuous-current 
circuit. The lamps have so far been running about 12 hours a day 
since the beginning of December, making a total of from 250 to 300 
hours burning per lamp. Though this has included the busiest 
season of the year, the lamps have stood the Christmas shopping 
strain extremely well, only one having failed from a broken filament 
after being actually put to work. "Those interested in this new form 
of lamp should certainly pay a visit to Harrods, and see the displayin 
one of the shops facing the Brompton Road. These lamps are Osrams. 


UNIVERSAL CONDUIT BOXES. 


À new pattern of universal conduit box is being put on the market 
by Simplex Conduits (Ltd.) It is listed 
at lower prices than the former type of 
box. The box is primarily intended for 
screwed conduit, and can also be used as a 
bent or T box for mounting up such 
accessories as ceiling roses, switches, wall 
plugs, &c A price list issued by the 
company gives full particulars of the box 
in combination with these accessories. 
The adjoining illustration shows the 
box only, tapped for conduit with lugs 
and screws for the cover. Simplex Conduits will be pleased to send 
their list to interested inquirers on request. 


Harr Warr Lamps at Epsom, 


127 SUPPLEMENT to “ The Electrician," January 16, 1914. 


POPE 


LASTA: 


LAMPS 


The Strongest Lamps Known 


Strength in Electric Lamps not only ensures satisfac- 
tion to the user, but enables the contractor to handle 
them without risk of frequent breakages. Pope 
“Elasta” British Made Wire Lamps are strongest and 


Make a Strong Appeal 
to the enterprising Contractor 


They Infringe No Patents and Our Indemnity Hoids Good. 


Write for Our Terms. 


POPE’S ELECTRIC LAMP CO., Ltd. 


HYTHE ROAD, WILLESDEN 


LONDON, N.W. 


JOHNSON & PHILLIPS, LTD. tox: 


Chariton, LONDON, S.E. 
Telegrams : Telephone: 
ESTABLISHED 1875. Juno, Chariton-Kent. 


Woolwich 438 (6 lines) 
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The above illustration shows Standard Transformers as made for High Voltage Power Transmission Schemes, together 
with our latest type of Steel Tanks. 


TRANSFORMERS. 
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THE HALF-WATT LAMP. 


The announcements which a number of prominent metal lamp 
manufacturers are making in our columns this week indicate that. 
the 4-watt lamp is now on the market and is available in certain 
candle-power sizes. At the time of the first exhibition of -watt 
lamps in this country by the British Thomson-Houston Co. it was 
supposed that the lamps would only be made for low voltages and 
exceptionally high candle-powers for some time to come. Some 
doubt was expressed as to the lamps being on the market at all 
during the present lighting season. It appears. however, that the 
manufacturers have worked together on the problem, and have 
succeeded in standardising certain types and in raising the pressure 
upon which the lamps can be worked satisfactorily to the 250-volt 
limit. 'This latter achievement dispenses with the necessity for 
series burning. and the lamps can be put into immediate service for 
all purposes of illumination in which a high candle-power unit is 
required. 

We have described the }-watt lamp in detail upon various occa- 
sions, and judging by the specimens which we have seen at the show- 
rooms of the various makers there is little or nothing to choose 
between them as to the method of supporting the filament. Pre- 
sumably each manufacturer has carried on his experiments upon his 
own particular lines, and devised what he thinks to be the best means 


THE Wotan HaALF-wATT 
LAMP SHOWING Prai LAMP 
AND Harr-waATT LANTERN. 


Y 


for the purpose in view. The lamp makers who have sent us in a 
notification of their readiness to supplv these lamps are the British 
Thomson-Houston Co., the Edison & Swan United Electric Light 
: s = co Co.. General Electric Co., Siemens Bros. Dynamo 
orks. We understand the lamps are obtai ny 
makers within the T.L.A. ! HUS rece SIVE 
The shape of the lamp bulb is practically the same with each make 
of lamp. there being a long neck about half the diameter of the bulb 
itself extending over a distance which varies from Zin. in the 
600 c.p. lamps to 92 in. in the 3.000 c.p.. this distance being from 
the bulb to the extreme end of the central contact of the Edison 
screw cap. This latter pattern of contact has been found necessar , 
in order to carry the comparatively heavy currents which i 
necessary with these lamps. The filament is made up of an o n 
spiral of drawn tungsten wire, and is supported at a number of pns 
within a comparatively narrow area, so that the light rays are highl 
i set but e effectively distributed. did 
e lamps can be burned openly, suspended i 

or may be provided with a reflector n Deor e Hs ; 
globe and housed in a specially shaped lantern with a mellac a 
ite lower extremity. The illustrations, which have been supplied 


by various lamp makers, clearly show the shape of the lamps and the 
pattern of lantern employed. The lamps can be obtained in four 
sizes—600, 1,000. 2,000 and 3,000c.p. The voltage ranges are 
50-65, 50-130 and 100-260. The lamps themselves weigh 7} ozs. in 
the small candle-power and 19} ozs. in the 3.000 c.p. size. In general 
appearance the lamps resemble those used for arc lamps, but the 
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OSRAM AND Mazpa HALF-WATTS. 


design is a close approximation of the high-pressure gas lantern, and 
it will be difficult to distinguish one from the other. except, of course. 
that the electric lamp will give the brighter light. As a matter of 
fact, there is a very hopeful future for this lamp in competition with 
high-pressure gas lighting, and we may look forward to a much 


THE NITRA Lamp, THE HALF-WATT 
OF THE ELEcTRICAL Co. 


Mazpa HALF-WATT 
GLOBE. 


brisker rivalry between the two forms of light units in the immediate 
future. We rather anticipate that the demand for the }-watt lamp 
will befgreatly in excess of the supply. 
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WESTERN ELECTRIC Insulated Wires and 


Cables meet the most exacting requirements 
of modern engineering practice. 


facturers to the Admiralty, 


India Office, L.C.C., Municipalities. 


5349 Gerrard. 
BIRMINGHAM: 115, Colmore Row. 


Standard Buildings, City Square. 


When Issuing Tenders 
Allow Us to Quote. 


Western Elchi Compang Lining 


NORFOLK HOUSE, VICTORIA EMBANKMENT, W.C. 


Cable & Telephone Works, North Woolwich, LONDON. 

3840 East. 
Representative for South Wales: Mr. G. W. Matthews. 
57, Hamilton Road, Cardiff. GLASGOW: 49, West Campbell Street. 


chester and District : Mr. H. H. Markham, 65. Cleveland Road. Crumpsall, Manchester. 
And at SYDNEY, JOHANNESBURG. BUENOS AIRES. 


Agents for India; Jost's Fans and Engineering Co., Ltd., Bombay. 


We are manu- 
Office, 


G.P.O., 


War 


'" Westophone, London.” 


Representative for Man- 
LEEDS: 


A NEW TIME SWITCH. 


Central station engineers will be interested in the new pattern of 
time switch which the G.E.C. are putting on the market. The 
principal feature is the introduction of a device whereby the time of 
switching off and on is automatically adjustéd according to the 


— 


New G.E.C. Time SWITCH. 


season of the year. Presuming that the switch is operating during 
the spring season, it will switch off the lamps three minutes earlier 
and switch them on three minutes later for a period of, say, six 
months. The reverse process takes place during a further six 
months. We have inspected one of the switches, and find that this 
adjustment is effected by means of two tappets which are mounted 
separately on two large toothed wheels gearing into two smaller 
wheels. The lower set of wheels has a greater number of teeth than 
the upper set, and it is by this arrangement that the clock is enabled 
to vary the times of switching on and off each day. , Suitable lock 


nuts are attached to the tappet wheels, and it is possible to set the 
tappets to allow the switch to open and close at any desired time. 
The switch motion is of substantial construction. and the switch 
itself has the advantage of being of the rubbing contact type. The 
size of switch offered initially by the G.E.C. has a capacity of 14 
amperes, and is suitable for working at pressures up to 250 volts. 
It weighs only 7} lb. ; the clock will run for 14 days on one wind. and 
is enclosed in a spun brass dustproof case. It will be seen from the 
illustration that the entire switch and clock movement is mounted 
upcomplete, and placed within a circular iron box having a hinged lid 
with clamping nut and insertion for rendering it entirely dust proof and 
watertight. The cases are made either watertight and stove en- 
amelled for outdoor use, or with ebonite bushes for indoor use. 


THE E.C. JOURNAL. 


A new contemporary has arisen in our midst. The Electrical Co., 
Charing Cross-road. London, W.C., has decided to publish a house 
journal once a month, with a view to keeping their customers regu- 
larly informed of their doings. The first issue of this publication 
deals with the company's factories. the December quotations for 
copper. spelter. tinned lead. rubber and cotton, the company's motor 
stock list, an illustrated article on the 1-watt lamp, a note on pre- 
payment meters, and a reference to the company's new bound price 
list. We understand that the latter will shortly be published, and 
will comprise about 1,000 pages, 83 in. by 5lin. It is a bound-up 
edition of the various sectional lists which have been issued by the 
company front time to time. The catalogue will be divided into 
four main divisions, which will themselves be subdivided into 
independent lists. We understand there will be a complete index 
giving the page on which any article may be found and indicating 
the department from which it should be ordered. The last page of 
the catalogue contains a monthly calendar and a heading '' In days 
of old." under which is a quotation from THE ELECTRICIAN of 
December 6, 1879. We feel sure that the newcomer will be read 
with interest by those who have been placed upon its mailing list. 
We gather that in the company's various factories in Germany 
15.500 motors are used for driving purposes. 17.400 machine tools 
are installed, and upwards of 70,000 workpeople are employed. 
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ELECTRIC HOISTS. 


The electric hoist illustrated herewith is designed to meet the 
demand for an efficient lifting and carrying device to be used where 
it would be difficult or impossible to instal travelling cranes, or wherc 
the loads are too small to be handled economically by such cranes. 
They are adapted for a wide range of industrial conditions, and are 
largely used in machine shops, foundries, boiler rooms, warchouses 
and other places where small loads must constantly be handled. 

The type N 1 hoist is built with motors for direct or polyphase 
current, and can be supplied for loads up to 3 ton and 1 ton with 
different types of controller, as tabulated in the price schedule on 
page 4, to suit the particular service required. The bearings, which 
are carried by the frame, are babitted, except the motor bearings, 
which are of bronze. 


View or Hoist WITH COVERS REMOVED FROM GEARS AND MOTORS. 


The gears are located on the outside of the frame, and are com- 
pletely protected from dust and moisture by a cast-iron cover. The 
gear wheels are cut from cast-iron blanks, and the pinions from steel 
forgings. The drum is of cast-iron, carefully machined and grooved 
to receive the full diameter of the rope, which is a 4 in. diameter 
special flexible steel crane rope. This rope is prevented from spring- 
ing out of the grooves by a simple and effective guide. All bearings, 
gears and other moving parts are grease lubricated by means of 
compresssion cups. An automatic limit device is provided which 
turns off the controller at the upper limit of the travel of the hook 
and re-sets itself automatically after operation. 

The hoists are fitted with 13 H.P. motors for either direct or alter- 
nating current as required, The direct-current motors are wound 
for 110, 220 or 500 volts and the alternating-current motors for two 
or three-phase, 50 cycles, 110, 220, 440 or 550 volts. Motors for 


The ALUMINIUM CASTINGS Go., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


other voltages and frequencies should be inade the subject of a special 
inquiry. The armature shaft carries a pulley which is gripped be- 
tween pivoted levers, and this constitutes the service brake, which 
is automatically applied at all times when the motor is stopped and 
automatically released when the motor is started. 

A load brake is provided which controls the lowering speed of the 
load. This is of the screw and disc type, geared to the intermediate 
shaft and having three discs. The controller is of the drum type, 
mounted between the hoist frames. The fingers and contacts are 
made of copper and are easily renewable. Between each pair of 
fingers is an arc deflecting barrier of non-inflammable insulating 
material. The controller is fitted with a spring return to the “ off " 
position and is protected from dust and water by a suitable cover. 
Three types are supplied: “ single speed °” controllers, suitable for 
all operations that do not require accurate setting of the load; 
“ rheostatic ` controllers, suitable for operations requiring accurate 
setting of the load; “foundry” controllers, suitable for direct. 
current motors only and specially designed for foundry or similar 
work requiring very slow speeds. These are only supplied for two- 
rope hoists. 

The trolley carriages are supplied to run ‘on rolled steel joists so 
that the loads can be transported horizontally. These trolleys are 
made in three forms, viz., “ A," for running on the lower flange of a 
single I beam; ** B," for running on the top of a single light jib; and 
“C,” for running on two parallel rails. The '* B " form is a plain 
trolley only, but forms “ A " and '* C " are equipped also with hand 
gearing or motor drive. 


THE * MOREHEN" PLUG. 


Theatrical work usually calls for a large number of points situated 
about the stage from which a supply of electricity can be taken at a 


View or INTERIOR oF SOCKET WITH FRONT AND PLUG 
REMOVED. 


econd's notice. Particularly is this so in music-halls where the 
interval between * turns ` is merely a few seconds, and where the 
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GREENOCK. bte: 


"SOLAR" PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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BRITISH MADE 


COUNTY 


METAL 


LAMPS 


STRONG AND LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C0., LTD. 


— NR RN RR RR RR RR EE 
AGNES ROAD, UXBRIDGE ROAD, 
ACTON. 

Tel.: CHISWICK 1114. 


length of a turn during which the scenery and effects have to be 
changed behind "the curtain is often such as to give inadequate 
time to the stage electricians to make the necessary connections. 
Stage plugs as a rule work under most unfavourable conditions. The 
stage may be deluged with water and the rapid sweeping up carries 
large quantities of dust into the plug sockets. A plug and socket 
has been specially designed by a competent stage engineer to meet 
thestringent conditions of such work endhas recently been introduced 
by the G.E. Co. This plug, known as the * Morehen," is an adapta- 
tion of the G.E.C. dock plugs, modified to suit the special require- 
ments of theatres and music-halls. The plug is of hard wood and is 
practically unbreakable. Having no projecting pins, the live end 
may be dropped on to any exposed metal without danger of shorting, 
and there is no danger of shock. When the plug is removed the pro- 
tecting lid automatically closes up the socket, and there is little 
liability for water or dust to enter the interior. Under extreme 
cireumstances it is, of course, impossible to keep water out, and in 
order that any water entering may immediately be discharged, the 
socket is designed with tapering sides and with an inclined bottom ; 
the water then runs out of two holes which are provided in the bottom. 
The plug is so designed that it is impossible to reverse the polarity, 
and it can therefore be used on arc lamp circuits. The plug can be 
supplied for either arc or incandescent lamps, each type being non- 
interchangcable, i.e an incandescent plug cannot be inserted in an 
arc-lamp socket or vice versa. These plugs have already been sup- 


plied to a number of theatres and ricsic-halls in which they have met 
with every success. 
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COLORED MACHINE 
RAG WIPERS. 
BEST WHITE RAGS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Colored 20/- per owt. . White, 35/- 
They are perfectly Clean and Free from all Metallic Parts. 


F- EVERY RAG CAN BE USED. 
There are from 500 to 700 Pieces in a Bag. 
Washed Moat Cloths also Stooked. 


If required a sample will be sent, post free, on receipt 
of 2/- P.O. 


F. R. YOUNG & CO., 
HARDWIDGE STREET, BERMONDSEY, 


LONDON, &.E. 
ESTABLISHED 1889. 


SCALE COLLECTOR. 


Users of boiler plant of every description will be interested m - 
" Vapor" scale collector, which is a contrivance for placing 2 . 
steam space of a boiler, where it will in a few months' time ^ n 
any scale which would otherwise tend to form on the inside of t d 
boiler plates. The reduced efficiency of boilers which are er 
with certain thicknesses of scale is well known. According to . " 
R. Wilson. 15 per cent. additional coal is required with scale of abo 3 
X in. thick, and from 40 to 50 per cent. when the scale is 1 in. thic 
With the “ Vapor" scale collector the feed water is passed rs 
receptacle forming part of the apparatus, in which it remains un 7 
the temperature is raised to 175°F. Owing partly to the heat an 
partly to the undulating movement of the water. the alr and aa 
are liberated and escape from the upper part of the device into E 
steam space. After these gases have been driven out the or a 
tion of any solids in the water commences. The water itse f 
caused to trickle down from, a number of trays until it dais : 
reaches boiling point. and at this temperature it deposits on, xu 
and under the trays any scale-forming constituents. In the rd 
types as much as 1,550 Ib. of deposit can be held. The RUPEE Ele 
is placed on the highest point in the boiler, so that it is not possi iso 
for the boiler to be rendered absolutely empty. The makers ee 
guarantee that the feed pipe is never choked up. It is Mo e 
in the use of the apparatus that the sludge and mud cocks shou ad 
opened for blowing-off purposes every day. Full {particulars p 
prices of this contrivance can be obtained from O. N. Beck, !* 
Queen Victoria-street, London, E.C. .1 


— 
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See Illustrated Advertisement last week. 


: 4v of 
» SALISBURY Court, Fizet Street, in the City 


"U— E, QC" Y LB 


133 SUPPLEMENT to “ The Electrician,” January 23, 1 914. 


THE 


ROUND TABLE. 


EVENT OF THE WEEK.— The effect of the }-watt upon the 
makers of high-pressure gas lamps. | 
* * * * 


The arc lamp makers have awakened to the fact that the 
l-watt lamp is four times as inefficient as the flame arc. 
What is still more interesting, they are boldly announcing this 
remarkable deficiency. 

* * * * 

The “ Daily Mail " announces with loud headlines the return 
of a distinguished electrical engineer to the Bar. We are sur- 
prised at our contemporary not knowing that this is quite a 
usual thing for any engineer worthy the name to do. 

* * * * 


We were recently shown a ‘‘ new " electric table grill in the 
showroom of a London supply house. Its newness or novelty 
lay in two facts : (1) It was innocent of lifting handles, and (2) 
one could easily touch the open grilling element with any of 
the utensils provided with the apparatus. No names, but we 
can surely do better than this! Hope is a fine thing! 

* * * * 


The Point Five dinner was held at Tricity House and every- 
body was delighted with the cooking: even Straight-Point- 
Five Cooke (Luton) was convinced that biscuit box roasts were 
the very thing. Presumably the next electric restaurant to 
cater for the members will be that at Brighton. The “ Old 
Ship" would do the thing properly and then " J.C." might 
be roped in too ! 

* * * * 

A correspondent in the provinces, who recently made a 
day trip to London, has seen Zl Italiano laying down the 
asphalt with long and fearsome-looking irons heated in a coke- 
fired brazier. As he hails from a town having a commercial 
electricity department, he asks why this work is not done by 
electricity. Mr. Seabrook, this is a suggestion with which you 
can do something. An asphalt ironing plug at every street 
corner in St. Marylebone ! 

* * * * 


There is something to be said for the power of advertisement. 
One at least of the London evening papers appeared with the 


following :— 
HOUSE BLOWN UP. 


Curious Results of a Disastrous Ecplosion in Hull. 


There were a number of narrow escapes in an explosion which wrecked. . 


one house in Fountain-road, Hull, to-day, and damaged two others. 

Mr. Claude Corlyon and his family were seated in the front room when 
the front of the house was blown into the street, and a wall extending 
to the bottom of the garden wrecked. 

The force of the explosion was such, says an agency account, that a. 
chair was hurled to the ceiling and stuck in the plaster by its legs. 

No reference to gas, you see. Not until the morning papers. 


came out. 


A sign of the times.—ELEcTRIC GRILL—outside Romano's in 
the Strand. And very nice, too! 
s * * * * 
Another order given abroad, this time by Bradford. Can 
this also be due to the effect of the Christmas holidays ? 


AN Epviswaw OVAL OF THE Mansion HOUSE FROM AN UNTOUCHED 
NIGHT PHOTOGRAPH. 


A number of our Scottish readers have written to express 
their appreciation of the appointment of Mr. R. W. Kiltz as 
chief assistant at Wimbledon Electricity Works. 


E x * * 


OUR HOT PLATES. 


No. 127 to— " 
Mr. F. E. Smith, KC... M.P., for his non-political speech at 


the B.E. A.M.A. dinner on:Wednesday night. 
No. 128 to— 


Mr. F. A. Cortez-Leigh for installing an electric tea and coffee 
urn in the new refreshment room at Euston. 


‘No. 129 to— 


Mr. J. Groves Webb for correctly guessing the name of the 
writer of the letter signed ** Christmas Hotplate Winner m 


our issue of January 2nd. 


— =e 


THE “POINT FIVES.” 


d 


Wr. J. Horace Bowden (Poplar). .| Mr. F. W. Purse (Carlisle). 
Mr..H. F. Street (Southampton). | Mr.S. T. Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvanoe (Wrexham). 
“Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
"Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
‘Mr. C. S. Davidson (Barnes). | Mr. H.,F. Friederichs (West Har- 
‘Mr. A. H. Seabrook (St. Maryle-| — tlepool). 

' bone). Mr. J. W. Beauchamp (West 
Wr.. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 
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(SIMPLEX CONDUITS Lo.. 


Garrison Lane, BIRMINGHAM. 


Manufactarers of— 
| -CONDUITS, CABLES, ACCESSORIES, FIT- 
, TINGS, MOTORS, ELECTRIC HEATING 


| -AND COOKING MATERIAL, &e. 


| 
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“ZED 99 


FUSES 


ARE THE BEST 
- . FOR PROTECTING ELECTRICAL 


CIRCUITS FROM ALL DISTURBANCES. 


SPECIFY THEM! 


SIEMENS BROTHERS DYNAMO WORKS LIMI 
Heap OPz1z2: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 860, Telegrams : " SIEMBRALOS, LONDON," 
Supplies Dept.: 39, UPPER THAMES STREET, B.c. 
Telephone : Ciry 5350, Telegrams : “ Siguoron, LONDON." 


TED, 


BRANOHES 
BIRMINGHAM — GLASGOW SHEFFIELD OALOUTTA SINGAPORE — SYDNEY 
BRISTOL MANOHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWOASTLE — OAPE TOWN MADRAS RANGOON — TORONTO 


QUENCHED SPARK WIRELESS TELEGRAPHY, 


We have received from Siemens Brothers & 
revised pamphlet A550. which deals with their 
wireless system for Ships. The manufacture of thi 
taken up by the company at their Woolwich works in 1911, and the 


ay be mentioned the followi 
Shipping companies: The Federal Steam Nay 
Holt & Co., the Indra Line (Ltd.). the Genera] 
the Australind Steam Shipping Co, : 
Dover Harbour Board. 

With the quenched Spark installations, the 
large stations, is practically noiseless. and a s 
system does not need to erect a special soune 
suitably situated cabin will accommodate th 

Another important advantage with this syst 
coupled transmitters such as are now universal| y used, it is necessary 
to take into account the existence of two waves, one due to the elec- 
trical energy oscillating in the antenna, and the other to that in the 
excitation circuit. Unless the oscillation in the excitation circuit 


System, the com. 
aerial and excitation circuit Waves 


em is that with all 


advantage of this is that double the energy 


Rpark than by an Open spark, Also 
radiations the electrical oscillations, on 


e va n ng musical, it can be heard over natural 
electric discharges or atmospherics,” ey 


as 10 to 15 times ag intense as the i i 


| } } - Bive a guarantee of range with all their 
installations, This range is that at whioh the station will efinitely 

on of equal power, even under 
ns It is not a limiting range. 
>” a vessel fitted by Siemens Bros, 


The latter part of the pamphlet is of considerable interest as it 
contains brief specifications and illustrations of the principal types 
of marine wireless telegraph stations supplied by Messrs, Siemens, 
many of which we dealt with in THE ELECTRICIAN, Vol. LXXI, p. 303, 
May 30, 1913, at the time the first edition of this pamphlet 


denser is used. These installations have the same range whichever 
form is adopted, but the tropical type of station is built mainly of 
metal, so that it cannot be injured by constant exposure in a tropical 
climate, mE 

The smallest type of station illustrated is a station intended lor 
use on launches, Should an accident occur upon a vessel carrying 


eim — -e o Lo .— 


DUST REMOVAL WITH ELECTRIC FANS. 


and is almost universally favoured. Is for 
Of course the design of an efficient dust removal plant calls fo 


of power. Even a badly designed system of piping and hoods i 
be made to carry away the dust satisfactorily, but the result. i8 on y 
achieved by an exorbitant expenditure of power. 1f the size an 


individual components, be carefully arranged. 

For this class of work Keith centrifugal fans are extensively em- 
ployed. For fine dust, as produced by emery grinders and pU 
spindles, standard Keith fans having 32 bladed runners can be used ; 
for handling wood refuse— chips, short shavings, &c.—the fan runner 
is fitted with a reduced number of heavy vanes, while for fibrous 


of the Keith Standard fan runner, The almost triangular vere 
tion of each blade provides a long flange for rivetting to the sie : 
plate, while the Pronounced forward curvature at the inner and y i 
edges of the blades ensures ample lateral stiffness, The Keith fa 
wheel may, with safety, be run at the highest speeds and diesen 
without the use of Supplementary strengthening rods. All pattern 
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VICKERS LIMITED. 


Motors and Generators of all types. 


Rotary Converters. 
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equipment for Patent 
the electrical Automatic, 
lighting and Reversing 
driving of Drive for 
Machine Shops, Machine 

= Factories, Mills |'11— | Tools. 

= etc. * 

= T 

= Three YICKERS 1,000 K.W. Turbo Generators 

= installed in Power House at Shipyard. 

= River Don Works, SHEFFIELD. 

SAAANA IOONI TOOTOO TH THANH 


of Keith fans can be arranged for belt drive or for coupling to electric 
motors or any high speed prime mover. If the dust is fine and of 
limited quantity, it may sometimes be discharged from the fan 
direct into the outer atmosphere. For collecting the heavier quali- 
ties of dust, as given off by grinding and wood-working machines, 
Keith-Blackman centrifugal settlers are recommended. The de- 
livery pipe from the fan discharges the dust-laden air tangentially 
into the settler, at its largest diameter. Owing to the whirling action 
thus set up, the dust is thrown against the inside of the conical 
casing, down which it is guided by an 
internal spiral to the dust outlet at 
the bottom of the cone; while the air, 
now relieved of its dust, escapes at low 
velocity upwards through a central 
sleeve of large diameter, fitted in the 
top plate of the settler. The collection 
of light floating dust is an entirely 
different problem, and centrifugal sect- 
tlers cannot be employed in such cases 
with satisfactory results, as the differ- 
ence in the density of the dust and the 
air, on which this type of settler depends 
for its separative effect, is practically 
non-existent. If the dust is of an absor- 
bent nature and there is no objection to 
the use of water, various types of settling 
tanks and wet filters are available, by 
the use of which the material may either 
be collected in the form of sludge or 
washed into the drains, according to its 
value. The satisfactory settlement of 
light dust in its dry state frequently 
presents great difficulty, the type of 
plant employed depending not only on 
the fineness or lightness of the dust, 
bnt also on its value as & marketable 
commodity.. Of the many expediente 
adopted, mention may be made of bag 
filters—with or without “ automatic- 
shaking” features—graduated serge 
and canvas screens, and chambers in 


which the requisite degree of stillness is obtained to permit of settle- 
ment by gravity. Complete success can only be obtained with such 
installations by the selection of an efficient settler, or, as is sometimes 
necessary, the combination of several tvpes, and Messrs. Keith 
Blackman place at the services of clients their experience extending 
over many years of the requirements of practically every industry 
and every class of machines. i 

lhe Keith-Blackman Co., Farringdon-avenue, London, E.C4 
should be approached for further details. 


Krita-BLackman Dust REMOVAL PLANT 1x_WooD-WORKING SHOP. 


SUPPLEMENT to “ The Electrician,” January 23, 1914; 136 


list of their small motors, which are designed for alternating-current 

| and direct current circuits and range in output from 45th to 25 irr. 
JUST I SSUED a The smaller patterns are particularly recommended for bench drills, 
————————— polishing machines and sewing machines. These tiny motors are 
listed from 4th to 1th n.r. for direct-current circuits and from „th 


to (th n.r. for alternating-current single-phase circuits. The latter 
are offered as induction motors up to 60 cycles and a series commu- 
tator motor for any periodicity from 25 to 100 cycles. The latter 


have a considerable range of speed. 


RHEOSTATS 


E LABORATORY & 
GENERAL WORK 


| ISENTHAL & CO. 


(Department 4), 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, W ar, India, and Colonial 


Offices, c. | MUT Da ue SAS omae 

“SUN SEWING MACHINE MOTOR AND REGULATOR. 
In the same list we notice particulars of hand and breast drills for 
“SUN”? SMALL MOTORS. direct-current and alternating-current circuits, The output of these 
range from {ith to 1rd H.P. in the direct-current type and from jth to 


" sth alternating-current. A neat pattern of bench drills is also included 
_ The increased activity of electrical manufacturers in the produc- in the list. This can be supplied fitted with alternating-current or 
tion of small motors for use on the ordinary supply voltages, is a direct-current motor and is suitable for drilling holes ł in. in diameter 
matter of considerable interest. Such motors are likely to comc in iron and fs in. diameter in brass, in the smallest size, and fy in. in 
iron and jJ in. in brass in the largest size. In the smaller patterns a 

z JEN "OPE best drive from the motor to the drill spindle is provided, but in the 
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“Sun” POLISHING Motor. 


Li 


! 
b- larger size the motors are directly connected to the drill spindle. 
Grinding. polishing and buffing motors, complete extension shafts, 
A and buffing and grinding wheels are illustrated and priced. Sewing 

3 machine motors are attached to a substantial clamp by means of 
a which they can be fixed on the under side of a ta ble and arranged to 
EY drive a sewing machine by belt, They are supplied for alternating- 
current and direct-current circuits in three sizes each, Ath, {th and 
ith H.P. In each case the speed is 2,000 revs. per min. 


| wem 00 — A 
Siae FERRANTI LTD 


Central House, Kingsway, London, W.C. 
the price is brou 


A ay. Mol 
effect of chen pene (gout increased SWITCHGEAR, TRANSFORMERS METERS, 
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also the selling price, Tho uc AEN CE pou ELECTRIC HEATING & COOKING APPARATUS. 
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into more general use as 
use will certainly have the 
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TRUCK TYPE CUBICLE FX 


DRAW-OUT PATTERN. 


For all Voltages up to 15,000 Volts. 
RIGID CONSTRUCTION. 
Speclally Suitable where Space is Limited. 


EASE OF INSPECTION. 


FIRST CLASS DESIGN AND WORKMANSHIP THROUGHOUT. 


Prices quoted on application. Aiso to suit any speciai requirements. 


JOHNSON & PHILLIPS, ta. 


SWITCHGEAR MANUFACTURERS, 


*WOTAN" BATTERY LAMPS. 


It is interesting to note that the drawn wire filament is being intro- 
duced for battery circuits. Hitherto the squirted filament lamp has 
been solely employed in this particular field, and has doubtless main- 
tained its popularity on account of the shortness of the filament, and 


Types or Wotan BATTERY Lamps, CHIEFLY FOR AUTOMOBILES. 


the fact that this contributes largely to its initial strength. We 
understand from Siemens Bros. Dynamo Works that Wotan battery 
lamps are now obtainable with drawn wire tungsten filaments. These 
lamps are suitable for battery circuits of all kinds,Mbut they will 


MINIMUM SIZE 
COMBINED WITH ELECTRICAL SAFETY. 


e Woolwich 438 (6lines.) 


june siteak. CHARLTON, LONDON, S.E 


m 
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LA 
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Telephone: 


naturally be in great demand for motor car lighting. We under- 
stand that arrangements have been made by a committee of the 
Society of Motor Manufacturers and Traders to standardise lamps for 
automobile lighting, and we are informed that the types of Wotan 
lamps described in the latest list are in accordance with the recom- 
mendations of this committee. We are asked to call particular 
attention to the Wotan automobile headlight, which has a helical 
filament arranged so as to bring it into correct focus for the para- 
bolic reflectors which are now so extensively used in motor cars. The 
company states that after exhaustive tests with these lamps their 
life has proved very satisfactory, even when overrun and when driv- 
ing over rough roads. A folder can be obtained from the company 
which is suitable foroverprinting with the name and address of the 
retailer, and bona fide trade customers can obtain the number of 
copies desired if they will make application to the company. We 
give illustrations of typical Wotan battery lamps. 


A NEW ELECTRIC SIGN. 


So many novelties in the way of electric signs have been introduced 
of recent vears that one would have thought the stock was entirely 
exhausted. This would. however, appear not to be the case, judging 
by the particulars of the ** Meteor" gign which have just been supplied 
to us. This seems to be the first occasion upon which advantage 
has been taken of the fact that a ray of light thrown upon the edge 
of a sheet of glass will be projected through the glass, and by sand 
blasting letters on the surface of the glass it is possible to convert the 
nodules raised by the blasting process into miniature light spheres. 
which take up the rays and produce a pleasing. not to say unique. 
effect. That is the principle of the ** Meteor " sign, and it has been 
worked out in a practical way by the Meteor Manufacturing Co, An 
ordinary sheet of plate glass is mounted in a polished brass tubular 
frame, the upper and lower edges of which are formed of metal troughs 
in which striplite with metal filament lamps is fixed. The edge of 
the plate glass projects slightly into these metal troughs. and the 
rays of light can only pass out through this opening. The minimum 
amount of light is necessary to illuminate the entire body of the glass 
plate, there being no escape of the ravs through the surface. If a 
number of lamps are used and several of them are coloured an 
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“Electric” Dust 
Collecting Van 


Steel Body (Water-tight) with Tilting Arrange- 
ment. 40 Cell Battery. Radius 50 Miles. 
Full Lock Steering Gear ; turns in its own length. , 


Cost of Motive Power 
One Farthing per Mile. 


ES Thesefcanfbe supplied for Loading up to 5 Tons. 


zw Solid Tyres on all Wheels. 
5 
THE TORPEDO ELECTRIC MOTOR CO. 


122, Hampstead Road, London, N.W, 
’Phone—?211 Mayfair, 


— Trl Om 


extremely pretty effect is obtained, particularly when thermo 
flashers are used to bring the lights on at varying intervals of time. 
lt will easily be understood that any lettering or, design’ can : be 


be used for changing the lettering, are supplied at a small additional 
charge. The makers state that the energy consumption of this 
class of sign is very low, an average figure being 100 hours’ use for 
3d. with electrical energy at ordinary lighting rates, 


—— 


DU leui DITE 


CENTRAL SUSPENSION STREET LIGHTING. 


The example set by the City of London 
street lamps suspended from the walls of bu 
the street is likel y to be copied and adopted e 
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CENTRAL LAMP SUSPENSION FROM TRamway Posts, 


cities, Where there is an Overhead 


l 1 System of electric traction in 
operation it is not necessary to fix ro 


Settes in the walls of the build. 


ings for the attachment of the span wires. A satisfactory fixture 
will be made at the top of the steel poles which carry the trolley wires, 
The London Electric Firm point out the advantages of this method 
and send us a drawing showing how their lowering gear can be applied 
for this purpose, either for the Support of arc or metal filament lamps. 


ol 
B.T.H. ELECTRIC HOISTS. 


In our last issue we Bave a description of a new pattern of electric 
hoist, but omitted to mention that this was being put on the market 
by the British Thomson-Houston Co. (Ltd.), Rugby. We take this 
Opportunity of remedying the omission, and also of giving another 


"FETTATUZ 


B.T.H. TRAVELLING ELECTRIC Holst. 


view of one of these hoists. We may remind our readers that the 
hoists are designed for every variety of lifting service and will stand 
up to constant rough wear. Special attention has been paid to the 


wearing parts, and the makers recommend them for all classes of 
industrial and commercial lifting work. 


iE 
CALENDARS, DIARIES, &c. 


ee 


Mavor & Coulson send us their annual monthly tear-off calendar, 
Which is provided with large monthly sheets with good bold figures 
Which can be read from a distance, 

The Davis Electrica] Co. are sending out blotter cards which give 
particulars of their “ Delcoblast " solution for frosting lamps in from 
20 to 30 seconda. It is claimed that the results obtained in frosting 
lamps with this Solution are equal to sandblasting. f 

Simplex Conduits (Ltd.) are to be complimented on the practical 
character of their new year's gift. We always look forward to re- 
ceiving something novel from Simplex Conduits, and this year we are 
certainly not disappointed. We have been supplied with a sub- 

i five pencils in an upright posi- 
tion and a ruler in a horizontal position. Below this is a tray which 
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Have you seen things in a better light? 


If not then get some 


WIRUM LAMPS 


and see how your profit grows and how the number 


of your customers increases. 


Write for Terms and Advertising matter to :— 
THE BRIMSDOWN LAMP WORKS, LTD, 
3, KINGSWAY HOUSE, 
LONDON, W.C. 


EDISWAN FITTINGS. 


The bound catalogue of Ediswan fittings is a volume of 150 pp.. 
and it covers practically all known types of artistio electric light 
fittings, such as pendants, brackct standards, ceiling fittings, elec- 
troliers, fancy brackets, floor stand:zds, hall and vestibule lanterns, 
reading lamps, semi-indirect lightin« fittings, table lamps and table 
standards. The illustrations are fro; actual photographs of the 
fittings themselves, and nut from wash drawings, as is frequently 
the case in catalogues of this class. We have been asked specially 


EpISWAN BRACKET AND TaAnrE LAMPS. 


to call attention to the very beautiful designs of semi-indirect lighting 
fittings, which range in price from 27s. 6d. to many pounds. The 
metal work of these fittings can be supplied in a variety of styles and 
finishes, Oxidised brass seems to be the favourite. There is a wide 
selection of dishes and bowls for use with these fittings. The bowls 
can be either in opalene, alabaster, or in metal, such as polished brass, 
for indirect illumination. These fittings should have considerable 
vogue now that the }-watt lamp is being put on the market. The 


list is admirably printed, and the illustrations are reproduced upon 
heavy art paper in the best style. A copy of this useful catalogue 


EDISWAN THREE-LIGHT EpISWAN CENTREWEIGHT 


Bow. PENDANT. FITTING. 


(section 6) can be obtained on application to the company either 
at Queen-street, London, 12.C., or Ponders End, Middlesex. 
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WALL PLUGS 


TO HOME OFFICE OR ADMIRALTY REQUIREMENTS 


Type A. E. 
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Can be supplied without the 
Cast Iron Base, and is then 


F THE 
3 IDEAL PLUG 
S FOR USE IN 
E PRIVATE HOUSES 
= WHERE | 
| COOKERS, HEATERS, c. 
SHOULD BE 


PROPERLY EARTHED. 


REYROLLE ==: 


Ltd. 
HEBBURN- 
————— 
OSRAM DRAWN WIRE BATTERY LAMPS. 


ON-TYNE. 


—— 


powerful 50 c.p. for use in automobile headlights, Many important 
hilst a number of 
ave been added to the range of lamps. Wherever 
possible the size of bulbs has been reduced and new and greatly 

; improved types of filaments have in a number 
of cases superseded the earlier ones, 


EN 
f 
"OSRAM" ` 
M 
TYPICAL OSRAM BATTERY LAMPs. 


An entirely new type of Osram headlight lamp, in which special 
care has been paid to the Correct form of filament ig listed, and when it 
is used in parabolic reflectors we understand that satisfactory resulta 
are obtained. The headlight lamp is made with a helical Spiral 
filament, 

Particular attention has been paid to th 
for side. dashboard and tail lamps, the ff 
filament and the two latter horizontal spire 


The three types of automobile lamps for interior lighting all 


The General Electric Co, in perfect. 


Printed and Published by GEDRGE TUSKER 


at th» Editorial. Printing and l o. 
LON g Publishing Offices, | 


which generate but little heat, and give four times the same current 
consumption as compared with carbon lamps. The efficiency of 
these little medical lamps is approximatel y l watt per candle-power. 
Those who are not yet in possession of this new Osram publication 
are advised to write for a copy from the G.E.C., 67, Queen Victoria. 
street, London, E.C., or at one of their provincial branches. 


FOLDING BOXES FOR ELECTRIC LAMPS. 


The majority of the lamp makers employ corrugated paper and 
wood wool for packing lamps for transport. In a few instances a 
Special carton is made use of, and this usually protects the lamp ina 


the centre through which the bayonet cap is pushed. #At the 
bottom of the carton, and in one of the folding flaps, is a hole into 
which the lamp pip is inserted. By this ingenious method the lamp 
occupies a position at the centre of the carton. Two large holes are 
made in opposite sides of the carton, and the lamp may be tested 
without removing it from the carton, the rays of light showing 
through these holes. We understand that the company mentioned 
will be pleased to supply sample and prices on request. 


——— — MÁS 


A NEW FITTING. 


We have received from Messrs. Nathan & Allan, Queen Anne's- 
chambers, Westminster 
have designed for use wi 


A New Harr-Warr Lamp Fittixe. 


reflector, and the horizontal rays are directed from the interior to a 
Upper reflector at the desired angle, there being also a conical opa 


TRANSFORMER OILS 


LEADING MANUF. AOTURERS: 


.. THE STERN SONNEBORN OIL OO, LTD., 
Royal London House, Finsbury Square, London, E.U. 


, „in the City of 
ON, FRipay, JANUARY 23, |j] 4’ 2 and 3, SaussuRv Court, Fleet Street, in 
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THE 


ROUND TABLE. 
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Some half-watt lamps have, and others have not, pips. Why 


Perhaps Carl Hagenbeck can offer an explanation. 
* SE" * 


is this ? 


A correspondent is inquiring the name of the maker of the, 
electric cradle exhibited at the.làst Newcastle electrical show, . 


as he wishes to make a present of one... - __. cm 
xu y MP" JGAEMET Cu E 
' Gas is a fearfully safe thing to use. 
on the “ Mauretania "! Four men killed and six seriously 
injured. 
* * xko > 
Our Scotch friends seem to have made a mistake about the 
new chief assistant at Wimbledon Electricity Works. His 
name is not Kiltz but Klitz. Ach, mein Gott ! 
* * * * 


With the establishment of its large works at Southampton 
by the Pirelli-General Cable Co., it is safe to assume that 
cable and wire manufactures in this country will be up another 
Street. | 

* * * * 

Another thing about H.P. gas is the harmless and free 
amusement it affords to street loafers. Walk down Fleet- 
street any winter's afternoon between 4:30 p.m. and 6 p.m. 
and seo. 

* * * * 

If there are going to be many more ladies’ nights like that at 
the LE.E. last Thursday the Council will have to hire the 
Albert Hall. The far-famed theatre is altogether too in- 


adequate and unventilated. 
* $ * * 


“The Electrification of the London and South-Western Railway." 
El., Vol. 72, No. 15, 16/1/14, p. 600. 700W, 2D. 

The above notice appears in a weekly “ Electrical Digest " 
published by a contemporary. ^ East is East and West is 
West, And never the twain shall meet," says Kipling ; but the 
remark apparently does not apply to * north " and * south," 
these being interchangeable terms, in our contemporary's 
opinion. 

* * * * 

The meeting of the electrical masters and the electrical men 
at Caxton Hall on Tuesday eve was every bit as good as a 
music hall show. Light comedy, melodrama and almost 
tragedy, the latter in the “ affair " of one delegate who called 
another a “ draughtsman.” A comb band and a few moving 
pictures were the only Mme Beane. to complete the illusion. 

* 

In the discussion on Mr. Welbourn’s Paper at Manchester 
Mr. J. 8. Peck remarked that in some countries where way- 
leaves were not granted the constructors waited until nightfall 
and then put up their poles. After which we suppose the land- 
owners waited until nightfall and then took down the poles 


-æ 


. Witness the explosion: 


with an axe and subsequent corona phenomena. This must | 


be quite as good a game as poaching on a long winter evening. 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS,‘ 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder ‘* N,” 
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SUPPLEMENT to! the Etebrididd" Jenda, 50, T9 7. 


The next informal gathering of the Batti-Wallahs will bc 
held on Wednesday evening next at the Victoria Mansions 
Restaurant. Mr. E. C. Laughton will take the chair, and 
members are expected to turn up in full force. By some means 
or another they must bring Beevor with them ! | 

* * * o X 

The very latest method of def;auding the prepayment meter 
hails from Detroit. Given the facilities for making * ice " 
coins, introduce them quickly into the meter, and there you 
are. The coins melt rapidly, and then evaporate with the, heat 
of the meter. 


» 


ks d 


‘ 
I 
D 
Ma rene dae "asl 
1 


` 


Always call on the clectric light proposition immediately after d gas 
NPI Alte Jose Nagin 


( If we have .co-operatiye. electric cooking, as suggested by | 
Mr. Beauchainp; there will bé à chance for our Scotch friend | 
on the,“ Journal of Gas Lighting ” of getting a shocked steak. or 
a shorted omelette one fine morning. . Jt is already rumoured 
that he has visited the electric ‘grill at, Romanos as a cus- 
tomer 1 SPR l RM ee : "E 

; EE x o o 

Apropos of the rectitude or otherwise of Ohm's law, the 
following story is told of Edison. In the course of an examina- 
tion in a patent action, he was asked how he stated Ohm's law. 
He replied that he did not know, and, what was more, he did 
not want to know. On being asked the reason for this attitude, 
he answered that the knowledge would prevent him from 
inventing. Verb sap. . | 

* * * * 
OUR HOT PLATES. 
No. 13) to— 

The unknown gentleman who attended the Kelvin lecture 
because Sir Oliver Lodge used to live in the same road as his 
(the gentleman's) wife. This is surely an unexpected ex- 
tension of the domestic electric idea. | 
No. 181 to— ye. af 

Mr. J. W. Beauchamp, for his Utopian speech at the Annual 
Dinner of the West Ham Corporation Electricity Department. 
No. 182 to— 

Messrs. Strode & Co., for the tasteful and topical window 
display of electric radiators and fires in their St. Paul's Church- 
yard branch. 


THE *POINT FIVES." 


ae 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr.S. T. Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham). 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). - Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool) 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W Mr. A. H. Shaw (Ilford). 


. Hame (York). 


ELECTRIC 


CONTROLLING 


GRANIC DEVICES. 


IGRANIC ELECTRIC CO., Ltd., London and Bedford, 
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SIEMENS 


IRONCLAD SWITCHGEAR 


Central Distribution *Board 


for controlling 3-phase, 2,200 volts supply. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: G&ERRARD 860. Telegrams: "“ SiguBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone : Crty 5350, Telegrams: *‘Sigmotor, LONDON.” 
BRANOHES : 


SHEFFIELD CALOUTTA SINGAPORE — SYDNEY 
JOHANNESBURG BOMBAY PENANG MELBOURNE 
GAPE TOWN MADRAB RANGOON TORONTO 


—————————————————— n 
A NEW PREPAYMENT METER. 


BIRMINGHAM — GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWOASTLE 


Station engincers will be interested in the prepayment meter illus- 
trated herewith. It has been designed to obviate certain defects 
which have hitherto been inseparable from meters of this class 

The method of working is as follows: The coin shown dotted the 
diagram must first be placed in the slot in the operating handle 17 and 
the handle grasped and pushed in as far as it will go. This causes 
the coin to raise the spring catch 14 out of its groove and the handle 
with the spindle 9 can then be turned half-round in a clockwise dino: 
tion. Thus the cross-piece 8 is rotated in the direction shown by 


GENERAL VIEW oF PREPAYMENT METER. 


the arrow and one end is pressed against the catch 2 mounted on the 
lever 8... On further turning the cross-piece, this lever is slow] ! 
raised and brought up behind the stop-catch 1 owing to the fact n. 
the catch 2 is pushing against the pin 4 on the lever 6 Durin this 
time the spring 10, which is attached to the knife-switeh 11 aid NR 
to the lever 6, has been put in tension. The switch Y however is 
unable to move under the action of this spring, since the extension 
piece à is against the catch 2. It is only when the cross- ER 8 is 
turned still further round that. it is able to disengage itself from the 
catch 2 and to allow the latter to fall back into the position shown by 


the dotted lines, leaving the knife-switch 11 free to be pulled back 
into the ‘‘ on `” position by the spring 10. "The catch 2 is then quite 
out of reach of the cross-piece 8 so that any further rotation of the 
spindle 9 has no effect on the switch mechanism. 

The coin-counting mechanism during the above-described opera. 
tion of turning the spindle 9 is moved forward a definite amount, so 
that its dial indicates that there is one coin's worth of electrical energy 
not consumed. At the same time the cam 12 is turned in the oppo- 
site direction to that indicated by the arrow—that is to say, the nose 
of the cam moves away from the stop-catch 1. But when current 
is passing through the meter the integrating mechanism will turn 
the coin-counter backwards and the cam 12 will slowly move in the 
direction shown by the arrow. When the quantity of electricity 
corresponding to the amount prepaid has been consumed, the nose 
is forced against the stop-catch 1 and the lever 6 is thereby released, 
The latter is pulled downwards under the action of the spring 10 and 
the projecting piece 7 throws the knife-switch 11 into the “ off” 
position. As the lever 6 moves downwards, the catch 2 slides along 
the pin 3 and thus comes once again within the reach of the cross 
piece 8. By this means the gear is re-set and the introduction of 
another coin will cause the cycle of operations to be repeated. 

The method of working described above assumes that only one 
coin was inserted in the slot. But the arrangement provided is such 
that further coins can be inserted at any time without the consumer 
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DETAILS OF METER MECHANISM. 


having to wait until the supply of current has been cut off. This is 
because the first coin only is used to operate the switch mechanism 
and if additional ones be inserted and the handle turned, the only 
part of the apparatus to be affected is the coin-counting gear, which 
in turn causes the nose of the cam 12 to move away from the stop- 
catch 1. 

The handle cannot be turned more than half round after the in- 

Sertion of the coin, as the catch 14 slips into the other groove and 
locks the gear. A coin that is too large will not permit the handle to 
be pushed in, whilst a coin which is too small will not raise the catch 
14. Even if the catch 14 be raised with a length of wire, the handle 
is still locked by the nose 18. To release the latter the handle must 
be pushed right in and then it is impossible to introduce a wire since 
the upper groove is covered by the handle 17. The protecting cover 
19 prevents interference with the prepayment mechanism or the in- 
tegrating meter by the insertion of a long wire through the small hole 
opposite the catch 14. 
: The meter is made by Landis & Gyr, Denman-street, London, 
S.E., and they claim that it is fool-proof and that it solves the prob- 
lems presented by prepayment meters in the past. They will supply 
further details and prices on request. l 
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JOHNSON & PHILLIPS, LTD. 


ESTABLISHEC 1875. 


| | 


TANK FOR 750 KVA TRANSFORMER, WITH 
WHEELS AND TERMINALS. 


Victoria Works, 
Chariton, LONDON, S.E. 


Telegrams : Telephone: 
Juno, Charlton-Kent. Woolwich 438 (6 lines) 


JOHNSON « PHILLIPS’ 
TRANSFORMERS 


ARE FITTED WITH 


THE BEST 
TANKS 


LARGE RADIATING SURFACE. 
WELDED SEAMS. 
WITH OR WITHOUT WHEELS. 
TERMINALS FITTED AT TOP OR SIDES. 
OIL GAUGE. VALVE FOR EMPTYING. 


OILTIGHT. 


BRIMSDOWN WIRUM LAMPS. 


In a new catalogue issued by Brimsdown Lamp Works particulars 
are given of the entire range of Wirum lamps offered by the company. 
The lamps are made for all voltages and candle-powers, the latter 
up to 900 British c.p. We are asked to call special attention to the 
very complete line of battery lamps and especially those offered for 
motor-car lighting. We understand that a considerable part of the 
factory at Brimsdown is set apart for the manufacture of these lamps. 


Brimspown WinvM Batrery Lamps. 


The ductility of the Wirum filament, a feature for which these lamps 
are well known and appreciated, is retained in the battery lamps. 
The energy consumption of the lamps is also stated by the makers 
to be extremely low. These small lamps are made for pressures 
from 1 to 18 volts and candle- powers from 1 to 50. The list in ques- 
tion should be obtained by all classes of buyers of electrical “goods, 
and especially shippers and exporters. The latter will appreciate 
the Brimsdown carton, a neat device for carrying the lamp firmly 
while leaving it free of access at all times. 


TINY MOTOR-GENERATORS. 


We have often felt that there exists a latent demand for a diminu- 
tive motor-generator, for use on ordinary D.C. and A.C. house supply 
circuits. "The advent of wireless telegraphy for amateurs, and the 
growth of model railways operated by low voltage electric currents, 
has increased the nced for some more reliable apparatus than the 
accumulator for supplying current for the multifarious purposes of 
the amateur experimenter. Motor makers have been somewhat 
tardy in grasping the meaning of the latent demand and have hesi- 
tated before making up the designs of a suitable machine. We are 
pleased to note that the Electrical Co., with characteristic enterprise, 
has stepped into the breach, and put on the market small motor- 
generators suitable for D.C.-D.C. and A.C.-D.C. conversion, rated at 
about 50 watts output and voltages from 4 to 8 The sets are very 
compact and of light weight and the prices are such as will compare 
favourably with accumulators. The outlay on the latter is always 
a doubtful matter for the simple reason that unless an accumulator 
is properly treated it will rapidly deteriorate... Again it cannot be 
short-circuited with impunity and has a high depreciation factor, 
even if it is carefully nursed. We can see a big demand arising for 
these tiny machines for wireless telegraphy, model railways and a 
number of interesting electrical experiments, such as the amateur 
takes a special delight in. For wireless work the small motor-gene- 
rator has the advantage of providing a rotating element which can 
be used for a revolving spark-gap, the one item which the wireless 
amateur desires to add to his equipment. The speed being high, 
3,000 revs. per min., the motor-generator would be ideal for the pur- 
pose. Full details and prices can be obtained from the Electrical 
Co., Charing Cross-road, London, W.C. 


« Mazda House News.’’—The January issue of this breezy little 
house organ is full of many useful points on the use of electric light 
in general and Mazda light in particular. References are, made to 
many new B.T.-H. lines. and a number of these should have a good 
sale, the '* Umbralux ” fitting, for example. the “‘ eye rest " flam- 
beaux, and the lumino fittings. As usual. there is an abundance of 
sketches jand half-tone illustrations, all apropos of '' pushing " 
electrical sales. 
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| “ZED” FUSES “IN RAILWAY WORK. _ 
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Electric light inst: atiqns in railway stations.and yards must of 
necessity be carried oft ina manner which would obviate risk of 
failure of the M n spaces or in the signal lamps. Not 

only is the wiring an ipperatus exposed to all sorts of weather, but 


lier. there are also the inenaces of stea m, smoke and hcavy vibration to 
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Fic. 1.—CoxrTROL BOARD FOR THE SIGNAL LIGHTING. 


be guarded against. All materials must undoubtedly be of a sub- 
stantial and reliable pattern, and they must. be erected in a first- 
class manner. In a railway installation recently brought to our 
notice the conditions were doubly severe, due to the location being 


LEWIS'S 


TO LIBRARIANS AND Q 
The Quarterly List of A 
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Maker of PRESSPAHN and INSULATING MATERIAL. 
PRESSBOARO (Presspahn) in Sheets, Rolls and Tapes, Presspahn Tubes and 
h 


AMIAN'TE (Vulcanized Asbestos), Coil Frames, Spools for Dynamos, Motors ^ 
and Transformers; Insulating Blocks, Tubes, Platés;&c, f 


ASBESTOS-CEMENT in plates, atc shields for controllers, &c. 


CORNITE higb-tension material), Handles for Switchgear and Heating apparatus, 
. controller insulation ; moulded parts of all kinds. 


MICA and iGubstitutes. 
Red Insulating Paper. ^ Japanese Paper in rolls and tapes. 
Artificial Leather Discs for friction drive. Oil-varnished Linen, Diagonal Tapes. 

Oil-vargished Silk and Paper. 

insulators for Electric Furnaces, Tramways, &o., &c. 


regularly to any address. It is a Classified and Annotated Gu 
ELECTRICAL, MECHANICAL & GENERAL ENGI 


Rew Works and Rew Editions Can be bad from 
the Library immediately on Publication 
8 e 
UBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GO 
G » JOWER ST., & 24, GOWER PLACE, LONDON, W.C 


ide to the Scientific Publications of the previous three months. 


-~ .H. WEIDMANN, RAPPERSVIL, SWITZERLAND. 


Flexible insulating Tubes, 
Insulating Pearls. 


Transformer Spools. 


in a tropical country blessed with what is termed a “ cold season,” 
during which the variation of temperature may be from 150°F. to 
50°F. in the sun, interspersed with torrential rains, occasional hail 
and severe thunderstorms. The new station and yard at Rangoon, 
Burmah (Fig. 3), is an important passenger and goods centre, 
covering a space of 1} miles long and 1,000 ft. wide at its greatest 
depth. The yard consists of engine, carriage and signal -repairing 
and cleaning sheds, The extent of the installation and the nature 
of the materials used can be judged from the following figures :— 


M UNMA LL mr NE 409 
Bare copper wire esee LLL 45,820 yds. 
Pda RD ET MN MM a nc. 12,343 vds. 

PEBONOS WAN C LLL AE eMe ok 11,232 vds. 

~ Wotan "t lampali esnaera a a 37,525 c.p. 
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Fic. 2.— DETAILS OF SWITCH AND Fuse BoxEs. 


After operating for over 18 months, and having been subjected 
to the vagaries of the Eastern climate, everything appears to be as 
good as when first erected. B No faults have been reported. Fig. | 
shows one of the controls for the signal lighting, consisting of a main 


J. CIRCULATING 


NEERING TEXT BOOKS & TECHNICAL WORKS. 


Telephcne: 
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BERGMANN EXHAUST STEAM TURBO-GENERATOR, 750kw. 


00 to 15,000 


Send your enquiries for 


Telephone: 3840 LONDON WALL. 


High Pressure, Mixed Pressure 
or Exhaust Steam Turbines. 


Adnil Electric Co., 


Adnil Buildings, Artillery Lane, London, E.C., 


And at Manchester, Newcastle, Glasgow, Bristol, Cardiff, Birmingham, Nottingham, She Feld and Calcutta. 


HORSE POW 


Ltd. 


IE 
| 
| 
| 


| 
Telegrams: * ADNIL LONDON.” _ | 
E 97—————————————————————À| 


four-pole change-over switch with main *“ Zed” fuses, and an 
ammeter on each side of the duplicate supply. The ammeters are 
used as lamp, failure detectors, and are regularly watched by the 
signalman on duty. All the “ Zed” fuse boxes and distribution 


Fic. 3.— NEw RalILway STATION, RANGOON. 


boxes are of a heavy cast-iron watertight pattern. Fig. 2 shows 
other details of the installation. The complete satisfaction which 
has been given under particularly trying conditiens bears full tes 
timony to the reliability, safety and convenience of " Zed ” (uso 
fittings, as well as to the suitability of the other classes of material 
which were sclected. l 


G.E.C. PROGRESS SHEETS. 


Many ot our readers will have been recipients of the handsome 
bound catalogues issued by the G.E.C. some months ago, and made 
up in four volumes to go into a neat containing 
case. We now understand from the company 
that they have decided to issue a quarterly pub- 
lication the same size as the bound catalogue, 
and made up of descriptive sheets giving details, 
illustrations and prices of the various additions 
made from time to time to G.E.C. products. A 
copy of No. 1 of the new issue of this publica- 
tion is before us, and we understand that this 
is being distributed widely throughout the trade. 
It is made up of sections giving the additions to 
Vols. T., IT., III. and 1V. of the bound catalogue. 
There is also a complete index of these additions 
and sections giving the alterations and corrections 
in Vols. 1., 11., II. and IV. Many of the pieces 
of apparatus described in the progress [sheets 
have been published in our columns, and we feel 
sure that our readers will find the collection of 
information of great utility. There is a full list 
of the supplementary publications leaflets, 
pamphlets, bulletins and specification sheets 
which have been issued by the G.E.C. since the 
publication of the bound catalogue. Copies of 
the bound progress sheets will be forwarded on 
application to the London office or any of the 
local branches, 


TRANSFORMER OILS 


LEADING MANUFACTURERS: 


THE STERN SONNEBORN OIL CO, LTO., 
Royal London House, Finsbury Square, London, E.C, 
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NO MORE INJURIOUS FUMES IN 
THE WORKSHOP, 


USE THE M.C.C.S 


Soldering Fluid 


7 (Water White). 
For Tin-plating and Soldering of Tinp'ate, Galvanized Iron, Zinc, .. 
Lead, Nickel, Copper, Brass and almost every Metal. 


In Stone Bottles at Gd. and 1s, 
Obtainab‘e from cil Hardware S'ores. 


ADVANTAGES: 1. Does not stain, and leaves no trace of residue. 


e 4$. Is a clear liquid, made of almost cheinieally 
pure ingredients. 


5. It is very cheap ‘and uses less solder than any 
other preparation. 


4. Lastly, it does not injure the workers’ health. 
It can be supplied Concentrated into Powder for Export. 


TU 


IRONMONGERS stocked through ‘Messrs. J. KEEVES & SONS, Ltd. 
BOUNDARY STREET, LONDON, E. 


MOTOR TRADES stocked through Messrs. THE MANUFACTURERS: ACCES- 
SORIES CO., Ltd., GREAT EASTERN STREET, LONDON, E.C. 


BIRMINGHAM AGENTS : Messrs. ALLEN & TIMMINS, 226, GRZAT RUSSELL 
STREET. 


THE MIDDLESEX CHEMICAL CO., LTD., 
Langbourne Wharf, MILLWALL, LONDON, E. 


| 
NEW *HALF-WATT ^ LAMP FITTING. 


—— 


The arrival of the “ half-watt ” lamp has naturally brought with 


it the necessity for a complete range of specially designed fittings. 


In their price list on Mazda “ half. watt ” lamps, published! on 


Jan. 12, the B.T..H. Co. illustrated and described six special fittings, 


COMPARISONS ! 


including direct and semi-indirect fittings for interior lighting, and 
wcather-proof lanterns for outside lighting, In addition to a varied 
selection of Goliath E.S. holders. Since ithe publication of the 
above mentioned price list the B.T.-H. Co. have put another semi- 
indirect *‘ half-watt " fitting on the market. This fitting, the 
B.T.H. * Lumino,” illustrated herewith, has been designed to com. 
ply with the demand for an inexpensive, yet effective, semi-indireet 
unit, which can be used anywhere, independently of the condition, 
or even existence of a ceiling. The top reflector is made of metal 
with a white vitreous enamelled reflecting surface, and the under 
icflector, of opalescent glass. The B.TH. * Lumino is fitting will 
take a single Mazda “ half-watt ” lamp of any size, and is supplied 


B.T.H. Harr-Warr LANTERN, REFLECTOR AND Dirrvusixe Bowt. 


complete with Goliath E.S. holder. As & light distributor and 


diffuser the B. T.H. “ Lumino " fitting is the most efficient thing of 
its kind on the market, and is suitable for use with Mazda “ half- 
watt ` lamps, for the interior lighting of shops, factories, &c. As 
has been pointed out elsewhere, the brilliance of the “ half-watt 
lamp renders it necessary that, for interior lighting, it should be 
screened from sight by fairly dense glassware. The opalescent 
bottom reflector employed in the B.T.H. “ Lumino” fitting 1s 
sufficiently dense to diffuse the light in an agreeable manner, without 
appreciably reducing the cfficiency of the unit. 


The following comparison, taken from the pages of the “ 


makers of }-watt and flame arc lamps alike :— 


Journal of Gas Lighting," will be read with interest bv 


THE HaLrF-waTT ELECTRIC LAMP 


Ü 


THE TILLEy HIGH-PRESSURE Gas Lamp 


Comparison. 
Tilley 1,000 c.p. Lamp with Gas at 2s, 3d. per 1,000 c.f. ! Half-watt Electric 1,000 c.p. Lamp with current at 3d. per unit. 
Costs, £ s.d. Casts. £ s. d 
dub m CM 2 12 6 , For 1,500 hours bul REPE 9 7 6 
Cleaning, renewal of mantles and ulohesccu nasenne l 4 0 Two lamps (life about 800 hours each) at 35s.......................-. 3 10 0 
mu dcm Lu e 018 6 | 
VUES N ge ee 0 10 0 
Total cost mE CM m £5 5 m Total cost per ve £12 17 6 
Nucd cot ie DES cnr | LO EE 


-. No loss of light. | 
Remains a 1,000 c.p. lamp. | 


And relative cost is as £5. 5s. 


g EE 
The ALUMINIUM CASTINGS Go., 


GREENOCK. Lta., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING, FINE FINISH. 


M ust be screened from eyes, 
—^.. One-third loss of light. 
Becomes a 666 c.p. lamp. 


Od. : £19. 6s. 3d., eras 3 : 11. 


The ALUMINIUM CASTINGS CO.. 


GREENOCK. EEG 


“SOLAR” PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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A NEAT RADIATOR BOOKLET. 

The illustrations in the latest Ediswan folder dealing with heaters 
and radiators are taken from actual photographs, and they show the 
use of the various patterns of radiators in the home. The folder 
should be of considerable use to electrical contractors and station 
engineers in“demonstrating the convenience of the radiator, its por- 
tability and the'manner in ¿Which it harmonises with its surroundings. 


> 
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EDISWAN (Basr;AN) RADIATOR IN THE STUDY. 


We have selected one of these illustrations for purposes of reproduc- 
tion. The pamphlet can be obtained for distribution purposes 
on application to the company. The heaters chosen for illus- 
tration are those made by the Edison & Swan Co., under the 
Bastian patents. 


———————————— 


MAGNETO CALL SWITCHBOARDS. 


It is interesting to note that telephone manufacturing firms are 
very busy with the small subscribers exchange type of switchboard, 
which is necessary to carry on the telephone connections in large 
business houses and factories. The P.O. lines which enter the build- 


. REYROLLE & CO., ua. 
rmoured Switch-Gear 


WITH 
Complete Enclosure of all Conductors. 


ing have to be switched through to the number of departments. In 
many cases there may be as many as 150 lines. These boards usually 
get as much active service as those in the exchange themselves and 
their design and construction must, therefore, be on main exchange 
lines. 

We have received from the Peel-Conner Telephone Works (Ltd.) 
a copy of their bulletin No. 4 in which they describe a complete range 
of non-multiple magneto switchboards. We gather from this pub- 
lication that the company makes two classes of boards, standard and 
tropical. As their names imply, they are respectively intended for 
use in normal climates and under severe conditions of heat and 
humidity usually met with in equatorial regions. The company 
has had considerable experience in telephone manufacture, and we 
need hardly say that they are enabled to market equipments which 
they guarantee to be thoroughly reliable in operation, cheap to main- 
tain and easy of access to the working parts. In the tropical series 
of boards special care has been taken to exclude all materials which 
may be affected by insects and climatic conditions, All coils are 
wound with specially insulated magnet wire, the cords are impreg- 
nated so as to be impervious to moisture, and metal parts are treated 
with an anti-rust composition. The woodwork is also specially 
selected, being of the very best quality teak. It is important to 
note that the company stocks all component parts, consequently 
they give immediate delivery either of an equipment or individual 
pieces of apparatus as required. They will be pleased to give quota- 
tions for special switchboards, and in this respect they offer their 
customers the data and information when they have gatherel from 
a very wide experience of telephone work. We suggest that those 
of our readers, both at home and abroad, who are in the market for 
this class of material should obtain a copy of the bulletin, and keep 
in touch with the Peel-Conner Telephone Works for further informa- 
tion. 


A NEW BRITISH CABLE FACTORY. 


The announcement which we make in another columa of the 
formation of the Pirelli-General Cable Works (Ltd.) will, we 


. . . my » 
. feel sure, be received with interest by many of our readers. lhe 


General Electric Co. has been a large buyer of electric light and 
power cables for many years past, and doubtless the management 
feel that it will be advantageous to have works of their own in order 
to supply, not only the home trade, but also the colonial and foreign 
market. We need hardly remind our readers that the ramifications 
of the General Electric Co. are now world-wide, and doubtless this 
fact has had a great deal to do with the decision of the company in 
joining forces with Pirelli Limited to put down a large cable works 
in this country. The factory is in process of erection at Southamp- 
ton, where it immediately adjoins the Corporation electricity works. 
It will occupy a considerable ground area and give employment to 
a large number of workpeople. It is proposed to make under 
ground cables, telephone cables, vuleanised rubber wires and cables- 
&c. It is expected that the buildings will be completed and the 
machinery in operation in a few months’ time. We cannot but wish 
so important an enterprise every success. 


SWITCHGEAR & COWANS, LTD. 
SPRINGFIELD LANE, 
SALFORD. 


See Illustrated Ad vertisement last week. 
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COLORED. MACHINE 
. RAG WIPERS. 
BEST WHITE RACS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths ; they: are especially 
suitable’ for Electrical Engineers’ and 
Dynamo Attendants’ use. 
Colored 20/- per owt. . White, 35/- 
They are perfectly Clean and Free from all Metallic Parts. 


WF EVERY RAG CAN BE USED. 


There are from 500 to 700 Pieces in a Bag. 
Washed Meat Cloths also Stocked, 


I] required a sample will be sent, post free, on receipt 
of 2/- P.O. 


F. R. YOUNG & CO., 
HARDWIDGE STREET, BERMONDSEY, 


LONDON, S.E. 
. ESTABLISHED 1889. 


4 


THE U.E.C. CALENDAR. 


Those of our readers who are not the fortunate recipients of the 


calendar of the Union Electric Co., Park.street. Southwark, S. E. 


BEST FOR ALL 
POWER USERS 


| 
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should iook caretully at the adjoin 
have missed. The picture ig about one-fifth actual 


poor reproduction of the original with its effective and 
scheme. Tho com parison betwee 
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ing illustration and see what they 
size, and is a 
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n the turmoil of industria] Steam 


D, 


COUNTY 
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STRONG anv LASTING, | 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO. LTD 


AGNES ROAD, UXBRIDGE ROAD, 


ACTON. 
Tel.: CHISWICK 1114, 


power and the serenity of the electric motor is very striking. It 
ought to impress itself indeliby upon the minds of those who have 
not yet realised how the electric motor in general and the Union 
motor in particular can help them in all industrial operations, The 
monthly tear-off sheets carry half-tone reminders of the ubiquitous 
character of the Union motor from an industrial point of view. 


“ HESTIA JUNIOR”? ELECTRIC STOVE. 


At the time of the Glasgow Exhibition we described the “ Hestia " 
electric stoves of Messrs, Schonfield & Co. We are now informed 
that a small pattern of this stove, known as the * Hestia Junior," is 
completed and ready for the market. The body of the stove is of 
heavy glass, in Cylinder form, and in one piece. It is coloured red 
and illuminated from behind to give an appearance of warmth and 
glow. The heating element is also placed within thc cylinder and 
the heated air rises through it, passing over a water belt at the top. 
This belt is portable so that it can be refilled with water without 
moving the stove, A Special switch for the regulation of the heat 
is provided with each stove. Four sizes are offered, rated at l, 2, 2] 


and 3 kw., and suitable for rooms of 1,500, 2,500, 3,000 and 3,500 
Cubic ft. capacity, 


— > - LI 


MINE SIGNALLING. 

An advance COpy of a pamphlet describing the “ Adnil " mine 
shaft signalling system has been handed to us. It points out that 
the system has been designed to comply with the new mining regula- 
tions of the Home Office. and is a com bination of the Adnil luminous 
and automatic systems which are in operation in a large number of 
British and Continental mines and collieries. The all-electric and 
eleetromechanica] Systems are described in the pamphlet, the last- 
named system being designed to work in connection with the ordinary 
mechanical rapper in use in many mines. We understand from the 
Adnil Electric Co. that they are erecting in all the colliery districts 
a model of their signalling system, with a view to educating the 
colliery engineers and men up to the vital importance of efficient 
Signalling. Interested readers should apply to the company at 
Artillery-lane, London, E.C., for the list referred to. 


g and Publishing Ofizss. 1, 2 ard 3 inv the City of 
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The fact that the dinner of the Association of Consulting 
Engineers the other night was held in an L shaped room must 
not be taken as an exception to its avowed policy of proceeding 
towards its ideals in the straightest possible line. 


THE 


ROUND TABLE. 


EVENT OF THE WEEK.—The editor of the " Journal of Gas 
Lighting " has a steak from the electric grill at Romano's. 
* * * * 


Motto for the B.E.A.M.A.: “ Who steals my purse steals 
trash." 
* * * * 
There seems to be no truth in the rumour that Mr. Venner is 
to give a “command ” electric cooking performance at Windsor. 
o% x  * * 


. We have been told for many months past that an electric 
water heater to be efficient. and give plenty of hot water must 
be loaded up to at least 10 kw. In these circumstances we 
offer our congratulations to Messrs. Krupka & Jacoby who 
have put a heater on the market rated at 200 watts. 
* * * * 


In the Interior Wiring section of the “ American Electrician's 
Handbook," Mr. Terrell Croft recommends that— 
‘Bath room lights should be so arranged that shadows 
will not be cast against the window." 
* * * * 


The report of Mr. Dalrymple, of Glasgow, on the visit of him- 
self and a colleague to the United States contains the following 
sentence: ‘‘ The city has every advantage that nature can 
bestow, and it is full of Scots." Surely the “ and ” should be 
“ but,” or should there be a *‘ dis " in front of advantage ? Mr. 
Dalrymple also remarks: “ Our opinions on American women 
ei were not always very high, but when we met the 
genuine American in her own country and in her own city our 
opinions were changed.” Honi sort. 


The above illustration must not be mistaken for a globule 
of dirty water (vide a well-known filter advertisement). It is 
a lightning sketch of one of the turns at the Batti-Wallahs’ 
Informal on Wednesday night, when Mr. E. C. Laughton 
presided over a full house. The artist is not quite correct in 
his drawing of the things thrown into “ Uncle " Pooley's hat. 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder N,” 
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What happened to Jones, who used an Eye Rest fitting to hide the 
cause of his secret sins..— Mazda House Nes. 


In spite of his best efforts, Mr. Duddell was unable to intro- 
duce any electrically raised vegetables and fruit into the menu 
of the Institution dinner last night. Better luck next year. 

* * * * 

The instruments on some of the dynamo lighting sets for 
motor cars are 80 affected by vibration that they might almost 
be termed frequency meters. The jewels also overheat badly, 
and water-cooled bearings are suggested as a remedy. 

* * * * 


We are informed that the Fiberine buckets referred to on 
another page have been found to hold liquids for a period of 
10 years. Shift engineers need not, therefore, oppose the 


introduction of such buckets. 
* * * * 


We reported in a recent issue upon the first installation of 
half-watt lamps at Epsom. A correspondent who motored 
through the town late at night complains that he could not tell 
the difference between the open arcs, enclosed arcs, half-watts 
and gas lamps. We are asked to state that the last but one 


named were and are still there. 
* * * 


OUR HOT PLATES. 
No. 138 to— | 

The “ Daily Mail " for publishing an intelligible and accurate 
account of the present position of power supply in London. 
O si sic omnes. 

No. 184 to— 

The Umpire under the National Insurance Act, 1911, Part 
II.—Unemployment Insurance, for deciding that contributions 
are not payable in respect of workmen engaged in the manu- 
facture of wood casing and capping for electric wiring. 


THE «POINT FIVES.” 


eee 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr.S. T. Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexbam). 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Hat- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


SIMPLEX CONDUITS Lpo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &e. 
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subject. The lamp is intended for parallel burning, but if required 
100-130-volt lamps can be'supplied for series burning without extra 


SITET 
eS RL 
INS VOLERS A d, 


"ZED" FUSES 


$9 1d o° 10° 20° 3p 40 


AR E TH E EB EST Curves shewing Light Distribution of 30 Watt. 25 c.p. Osram Lamps :—- 


Osram Stendard Lamp without Refector. 
Osram Axial Lamp without Reflector. 
— á5 Osram Axial Lamp with Re&ector. 


FOR P ROTECTING ELECTRICAL cost. [t is recommended that in placing the reflector over the bulb 


it be not screwed down too tightly, otherwise there is a danger of 
breaking the glass. The filament is of drawn tungsten wire spiralised, 


CIRCUITS FROM ALL DISTURBANCES. 7 l 
HOME OFFICE BRIDGE FU SES. 


We illustrate a pattern of fuse which has been designed to comply 
SP ECI F Y TH E M ! with the recent requirements of the Home Office, It will be seen that 
| the contact clips are entirely shielded by the special shape of the 
porcelain handle. "This extends some little distance beyond the 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orrizg: C AXTON HOUSE, WESTMINSTER, S.W. 
Telephone : GERRARD 860, Telegrams: “ SIEMBRALOS, LONDON." 
Supplies Dept. : 39, UPPER THAMES STREET, B.c. 
Telephone : City 5350, Telegrams : " Si&MoTOR, Lonpon.” 


ranging from 33 in. to 5 in. These are the distances between the 
contact clips, and the length of the fuse wire is approximately hal as 
much again as these distances. Asbestos choking sleeves are 


BRANCHES : used to enclose the fuse wire. The fuses are usually pones 
BIRMINGHAM — GLASGOW SHEFFIELD CALCUTTA = SINGAPORE SYDNEY with back contacts on the terminals, but Sweating sockets 
BRISTOL MANCHESTER — JOHANNESBURO BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


OSRAM AXIAL LAMPS. 


In order to meet the demand for a lamp to give its m 
illumination in a downward direction, the G.E.C. 
the Axial lamp, which is shown in the adjoining illust 
be seen from this view that the filaments 
almost horizontally, and in this position the li 


aximum 
has introduced 


downwards. The lamp cap ig provided wit ' ts OF Turow-over Swrrci. 
portion nearest the bulb, and on this thread can be screwed the metal 


rves to ean be placed at the front of the base if required. The base is made of 

intensify the downward illumination, ]t js Stated that with this enamclled slate, and the fixing holes are carefully bushed. The fuse 

90 candles at is designed to operate on all pressures up to 600 volta. pem 

. The manufacturers believe manufactured by A. Seage & Co., Hammersmith, London, W., T 

in which astrong is described and priced in a new catalogue, copies of which t e 

ad area, such as on company has just sent to us. The same publication contains 

desks, on machine tools, billiard tables, jewellers and watchmakers particulars of double-pole ironclad switches in iron boxes, double- 

benches, staircases and corridors, and certain classes of Shop pole ironclad fuseboards of the Home Office pattern, accumulator 

Windows. The lamp is offered for high and low voltages in 30 and switchboards, a special board for cinematograph theatres, anda line of 

60-watt sizes, Itis priced at 2s, 8d, low voltage, 3s, 2d. high voltage, double-throw quick-break double-blade knife switches (see illustra- 

tion). These latter are of the L.C.C. pattern, and are designed so 

| that no eurrent passes through the hinge. We understand that a 

. "pany make a special feature of the grinding in of all switch an 
fuse contacts before the apparatus is sent out from the works. 


SSS EEE 
COMMERCIAL PROGRESS AT DERBY. 


eet 


The Derby Corporation Electricity Department is one 
of those stations, the number of which is happily increasing, 


>> ü —L 
OSRAM 

PATENT 

G.E.C., 


i ` AXIAL 


y 


OSRAM AxıaL Lamp 


& new brochure which Sets out the advantages of = 
Corporation electricity supply, for lighting, heating an 
cooking, and power Purposes. The consumer has the 
choice of a number of systems of charging for lighting, 
! for heating and cooking, and for power. For cook- 
WITH AND WITHOUT REFLECTOR. ing and heating there is a flat rate of ld. per unit 
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* JOHNSON & PHILLIPS, LTD. e. etre 


Telephone : 
ESYABLISHED 1875. Juno, ‘Chariton-Kent Woolwich 438 (6 lines) 


THE ILLUSTRATION SHOWS THE 


FRONT VIEW OF A POWER 


DISTRIBUTION SWITCHBOARD, 


a 
5 


MADE UP OF ONE GENERATOR 


c PANEL, 2,500 AMPERES CAPACITY, 


FOUR A.C. FEEDER PANELS. 


EXCITER & D.C. LIGHTING PANEL. 
—— e ek dc ee A 


WE MANUFACTURE 
— ALL TYPES OF — 


SWITCH BOARDS 


— a ee OS 


ZUM PIU TUTTI IT - 


SEEING IS BELIEVING- | 


Let's send you a sample WIRUM. = 


Test it—compare its price, its stability, its low = 


LLL 


| muc c cR s, LM 


current consumption, its long life—and see if it's 


not worth while handling them. 


New List and free Advertising matter from : — 
THE BRIMSDOWN LAMP WORKS, LTD. 
3, KINGSWAY HOUSE, 


KINGSWAY, W.C. 


—» — —— —— 


— — — —— - 
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STATIC ‘CONDENSER’ MACHINE 


(System Dr. WOMMELSDORF). 


LARGE OUTPUT. 
HIGH EFFICIENCY. 
PERMANENCE. 
SUITABLE FOR ELECTRO-CULTURE. 
a 


ISENTHAL & CO. (°*) 


DENZIL WORKS, NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, Ec. 


or the Norwich system under which a charge of 10 per cent. on the 
rateable value of the house is made plus 1d. per unit, the service 
being available for all Purposes. The maximum demand system is 
in force, and also a sliding scale System. "There are also two rates 
for (1) regular use, (2) intermittent use. Large power consumers 
are treated on a special basis and a rate is fixed in accordance with 
their requirements, In the showroom itsel 
of all kinds of electrical apparatus and a 
set apart as an electric kitchen. Cookery demonstrations a 
regularly in this portion of the shrowoom, and we und 
Mr. Wilmshurst that%an increasing interes 
cooking is being taken in the district. 


re given 
erstand from 
t in the subject of electric 


"ADNIL" ALL-ELECTRIC MINE SHAFT SIGNALLING 
SYSTEM. 


With this system in the engine room is the visual indicator (Fig, 1). 
which comprises a numbered dial mounted jn à gas and waterproof 
case. The dial is normally arranged for 14 signals, but this number 
may be increased up to 20 without extra cost. The indicator is 
furnished with a pointer which denotes 
special visual indicator to denote when m 
apparatus may be fixed to the wall or mounted on a cast-iron 
pedestal, on which may also he Mounted the audible signalling 
In the event of a level 
ance, there are only 
tton:—the relays are 


(watertight and gastight if required) divide 
small compartments, with ground gl 
painted the name or num ber of a level. The 
only visible when the lamp in the compartment, is caused to glow 
by a signal having been given. * engine room leve] indicator 


casing contains all the relays for operating the System. A re-setting 
contact, single-stroke bell, electric hoo all in gas 


and watertight casing, complete the engine-room equipment, 


On the bank the a 


except that the dial indicator (Fig nishe a thr 
type pushes, viz, “* Men” signal push, ordinary signal push, 
and “ carry out " push, and no re-setting contactis provided, The 
level indicator (containing no relays), the bell and h 
separately. If a visual indication of the signals 


pparatus is similar to that in the engine room 
. 2) is furnished with three mir 
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Fic. 1.—VISUAL INDICATOR FOR ExGiNe Room. 


bank, it is usual to 


signals and mining pu 
The All- Electric system, ac 
operated from a primary or sec 


of 


E 


Fic. 2. 


An interesting accou 
signalling is given i 
lectric Co., Artillery.] 


shes for ' 


separately instal a mining pull for '* men" 


n à new pamphlet 
ane, London, E.C, 


‘ ordinary ' 


' and “‘ carry out ” signals, 
cording to its requirements, may be 
ondary battery of from 12 to 24 volts. 


—DIAL INDICATOR ON Bank. 
nt of the operation of this and other systems 


just issued by the Adnil 


ling. 


ooter are mounted 
is not required at 


ee —- — MM 


d 
———— e o 
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*DOWNLITE" LAMP 


Made with Drawn-Wire Filaments. 


/1 
P k, 
A 7 E 
-E Ax e Sethe AA E: 
o i j SLEEVE AND OPAL LAMP AND 
COMPLETE. SHADE. LAMPHOLDER. 


The Most Useful Form of Reflector Lamp on the Market. 
LAMP RENEWALS ARE LESS COSTLY. 
APPROXIMATELY 75°, INCREASE IN DOWNWARD CANDLE POWER. 


PRICES OF CLEAR BULB “DOWNLITE " LAMPS. 


WATTS. 35 to 55 v. 60 to 80 v. 100 to 130 v. 250 to 260 v. 
doa dc e DEOS P cm RET "ER meee E 
30 3/- 36 2/8 3/2 
40 3/6 m 2/8 3/2 
| 60 3/6 O Au 2/8 35 
Extra for Opal Shade and | 2d. 3d. 3d 3d 
Extra for Pipless Typ? ... 5% 5% of of 


„ Obscuring 


FULLER PARTICULARS ARE GIVEN IN LEAFLET No. 3,011. 


EDISON SWAN 


UNITED ELECTRIC LIGHT CO., LTD, 
PONDERS END, MIDDLESEX. 
Telephone: 520 ENFIELD (6 Lines). Telegrams: “EDISWAN PONDERS END." 
LONDON SHOWROOMS: 36 and 37, QUEEN STREET, & 11, COLLEGE HILL, E.C. 


Branches: Bristol, Beifast, Birmingham, Cardiff, Dublin, Dundee, Glasgow, Hull, Leeds, Liverpool, Manchester, 
Newcastle-on-Tyne, Nottingham, Australia, Sydney, Melbourne, Adelaide, etc. 


SUPPLEMENT to '' The Electrician," February 6, 1914. 


154. 


"THE ELECTRICIAN" TABLES Or 


Total 
Power Voltages.  p.u.p. con- Total 
N Supply Authority. Engineer and Principal Local Trades. Se AA idi Motors 
vs Manager. A.C D.C indicated 
oa below 
E x Sere Granite quarries, eng. works, shipyards, | 400 422 440 7,9 1,166 
1 | Aberdeen Corporation ... . ...... J. Alex. Bell ...... dee factories, Ssh-uring and preserr lng pare eT i23 
Principallyresidential, building trades, 100, 200 250 693 195 
i „works, ard, , 
2 | Ayr Burgh Council .. ... ........... Roland Marshall laundries, small eng sctory l Si Single phase 500 3l n? [13 i 
H ° : i * -club ng, n bd 9 
3 | Barnes Urban District Council | C. S. Davidson .., | Sawmills, goifciu worka cacineing eee 31/12/13 
works, por a ailing: AREA (alii 930 3.500 159 
i uliders = , 
4 | Barnsley Corporation ............ E. A. PS " rie. men afe papar mill. clase NN 460 30/9/13 B 
"^| bottl ; &c. ; 2 
5 | Barrow-in-Furness Corporation | H. R. Burnett...... Shipbuilding, iron heel” sind 220, 440 P vn 
: , engineering works . 110 single. 4 215 
6 | Bath Corporation ................ Francis Teague ... Bip reene. Sabinet: making, a a ka 27/10/13 
clothing and corset factories 230*,460t | 4,913 
7 | Battersea Borough Council... .. F. A. Bond......... Sonp and candle works, engineering works, ’ e 14 
millers, railway goods yards, stone yards oo»: ake : irn age 
i loxam ... | Shipbuilding, spinning and weaviog, ee: : 
8 | Belfast Corporation .............. . | T. W. Bloxam ies dee bendkerchlet wating three-wire| 15/9/13 zx 
ipbuildi d shi irs, laundries, 250, 460 1,629 
9 | Birkenhead Corporation ......... G. P. Shallcross... Sbipenil eee oe A aair three-wire| 31/12/13 
10 | Birmingham Corporation ......... | R. A. Chattock ... | Metal, cycle and jewellery trades | ee a0 400 62,200 5,550 
(Including Aston Manor . nd Handsworth), i TIPS fact Fe Dti “290 ee cy *2 360 
B ion ............ ' P. P. Wheelwright,! Cotton manufacture an gen 200, 400 3-ph. ] 
11 | Blackburn Corporation M.LE.E. industries E periods 440 | 30/913 
10, 220 1-ph. 
ttling stores | 200 253 
12 | Blackpool Corporation .. ......... C. Furness ........ preis ea ern id EE a3 
l $ A . e * 
. | 7 Cotton spinning and engineering , 100, 200 230, 460 | 14,9561 1,410 
13 | Bolton Corporation |... ...... | W. J. H. Wood ... E a g -  la00 & 400+ 31/12/13 
i ; T. Dawson Clothier; Engineering, timber, dyeing, toe? | 220, 440 | 4,589kw. 
14 | Bootle Corporation .............. us awson Clothier i mping, tinsmelting& general | ^! cy cae re ae 31/12/13 
15 | Bournemouth & Poole Eiec- | E. Ll. Ingram* ... Boarding- houses, hotels and 100,200,400} 250, 500 863 351 
tricity Supply Co., Ltd. W. D. Brightmant building trades three-wire| three- wire 17/1/14 
i ks, mechanical | , Ijs 
16 | Bradford Corporation..... ........ Thomas Roles ... pon een eee Pr NT Eo vine MERI c 
laneous. = three-wire Bulk|3upply 
yvy = 
; 31 
17 | Brighton Corporation............... J. Christie ......... Rune ci RE em 230, 460 E 646 
Bristol Corporation ..... ......... H. Faraday Proctor Tobacco, cocou, printing, leather, Canter" 105 & 210 93.» 250 16,C49 1,751 
18 P M.Inst.C.E., M.LE.E. en us pes ena, paper manu d n 2p 31 12 113 approx. 
19 | Burnley Corporation............... Jas.E, Starkie...... | Cotton weaving, foundries, col- 220, 440 1,467 431 
lieries, &c. 25.19/13 
20 | Burton-on-Trent Corporation... | T. Hull............. Breweries, timber mills, epgi. 200, 100 [500 (tram-| 2.049 279 
neering works ways only)| 12/19/13 
21 , Bury Corporation .............. S. J. Watson ...... Textile, engineering, paper, &c. 400 | 220, a40 5,800 Abut 
i : 50/9/13 t 00 
22 Carn Brea, R.S Q. (The Urban L. A. Hards "T Mining and foundries eecsesoosso: oso 240, 480 1,090 59 
Electric Supply Co., Ltd.) , ‘ three- wire 28/9/12 
23 | Canterbury Corporation ......_ C. A. Blascheck... | Brewing, engineering works, 220, 440 648 143 
| foundry, printing 31/12/13 
24 | Cardiff Corporation ............... Arthur Ellis........ oundries, lace tee eeriog works, 200 | 200, 400 | 4,814 38 
millers. cold storage, &c. 400 three-wire 51/8/13 
25 Carlisle U.D.C, .. oo F. W. Purse ...... Cotton factories, tinplate printers, en- 5,500 L. & P, 230 3,165 87 
(companies) 4 TANMAY SPOPS [400 & 230 | aoo, gwres | 31/12/13 
26 | Charing Cross, West End & H. W. Kingston | Printing BERE EQELQIA QU AME oa ELE VEDI 10,000 100, 200, |Ex bulk sup. 
City Electricity Co. J.M. Gatti (Mn. D.) 400, 1,000 31918 
Chester Corporation ........... . . Engineering, flour mills and 
27 rp S. E. Britton ..... printing | E 420 25/12/05 
28 | Chesterfield Corporation ......... R. L. Acland ...... | Toumi poner arate, making 0, 480| 1, 


manufacturing 


29 i Valley Electrical Power D. A. Starr 
o 


Steel works, rolling mills, collieries, 111,000 trans. 


240, 480 1,200 
three-wire| 31/3/12 


ee he IDQUATT........, paper de brickworks, foundries. to 400 pow'r ae S125 
d * A lr + », , 

30 Cork Electric Tramways & H. H. Nalder ...... Biever ice factories, laundries, | PUEDE 460 3.190 
Lighting Co. | bacou curiuy, feather purifiers, printing, i 8/1/14 

tauneiies, milling. refrigerating, &c. l / 
31 | Cornwall Electric Power Co.... | t, A. Hards . ...... Mining and foundries ., .............. 16,000, 440 " 5,C00* 
32 | Coventry Corporation ............ George Tough | Cycle and motor cars, toolmaking, Day 
Oa eg weavity, watcLinakivg, ordnance Works i eNO i ers 31 12 13 
33 | Darlington Corporation ........... J. R. P. Lunn...... | Engineering, yarn spinning and PERRA 230. 460 / à io 
school furniture un 23 7/13 

34 | Derby Corporation .................. T. P. Wilmshurst | General engineering, foundries, 


| motor cars, silk mills 
35 Derbyshire & Nottinghamshire | 4. D. Phillips...... [ron works. collieries, lace and hosiery 
Electric Power Co. | E ec Fineerlng Works, brick- 


s : Woollen manufacturers, rag grindir 
36 | Dewsbury Corporation ............ R. H. Campion ... | printing, laundries clothing anu: 
| dura wool shaking, engineering, 
3 Dublin Cor oration.. .... dus EYE Saw milia, factories, elevators in stores, 
4 | P M. Ruddle ......... | — lifte, bakeries, capstans, DAE 
Pumping, etc. 


38 | Dundee Town Council ........... H. Richardson ... | Jute mills, shipbuilding, foundry | 


*This figure arrived at by taking the general supply load at 11 am. on fine days and 


200 460, 230 9,8900 | 
thrce-wire| 31/12/13 


11,000 500 7,000 
440 550 51/12/13 
250 
" 220 1,759 
440 51/12/13 
200 S.P. id 5,420 
3-phse. 346 51/12/13 
eee 400 1,950 | 


connected, rds it. 


150 


30 
50 


150 | 


150 


100 


950 
1,210 

680 | . 
3,104 


* 


1,575 
K947 ty 


25,705 | 
L&p. | 


4,300 


ae lI REN 
Largest 
number of MOTOR 


l6 


4,653 | None 


Not | None 


known 


950 


202 | None 


579 


2,044 


l 


None 
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ELECTRIG POWER SUPPLY. 


gn — | “GIRSGALE™ 


Method of Driving Rates 
: H.P. of other| Plantae at | N I 
No) | |» © power dis- P leon T - S uui "E MOVINO COIL 
i rating. oTr.—Inst. E.B. Wiring Rules for Motors 7 CN 
“roupi Indiv. Perunit. ulk P oM E generally apply in all districts.) 
P. H.P. ` | supply. sg=Suction Gas. 
motors. s=Steam. : 
——— SIS PC Ue. E PR : 8 in. 
H.P. Dial. 
m | eee eos 24d. to 3d. ‘On ap- eee eee $*9 -eoo ] ; 
accord. to cons. plication B S P 
` Sa 
2 . 23. to 1d. Iz. 
E 500 | ISL] 33 tote | a 400 | 150g, 505g, | ae aneee INSTRUM ENTS 
3 50 480 |14d.with dis.| On ap. * * Consumers mostly new to district. t Incl. sewage 
| us S35 p.c. plication 55g, 500st | works plant. For DIRECT CURRENT. 
4 is iss api ian lighting -- us bis * Mou pr cente off lighting accounts xu WORSE List M.10. 
" d. D.I.* e g scalo ror motors. 
5 £3 per kw. + 1d. On ap- et i * Day rate ld. Special rates for large con- RECORD ELECTRICAL Co., Lro. 
M.D. 2d.— 14d.* plication rumer3. Caxton House, Westminster, London, 8.W 
6 13d. to 1d. Pos "T: * * Isolated plants using gas, suction gas and steam are in Infusion Vic London. Victoria 3057. 
| operation, of which there are no particulars, 
T Flat rateld.]| Terms by " ja * Under 3 n.r. T 5 H.P. and above. t Or £4 pet 
8 M.D. 344.—14d bla aca kw. max. dem. per annum and 4d. per unit. 
(& 1d, accord: On ap-| 1,800 400s *Lighting and power 5,700kw., traction 
to cons. plication E 4,180 kw. 
9 lid. for first eg bos ES * Exceeding 1,500 units per quarter at ld. 
: g per q 
' 1,500 units* | 
10 iss dh ld. d to} 35,500 ee MEM ZZ ZZ GÉ— — 
d": 0°54d. 
11 5,000 | {2,100 oye at lid., T ^ *Total B,H.P. does not include traction. | With sliding CROM PTON 
,000 at 1d., es scale of discounts, Over 150,000 unitsat ‘55d. { Ine 
‘| 150,000 at °75d.t cluding 1,100 looms from } to 2-H.P, each. 
= 3d. and 1d.| Nil M e ee 7° MOTORS 
M.D. 
13 2d. lst 1,0000, 1d.| «+ xi T * Single-phase. t Three-phase. and 
after less 10*/,1 t Extra discounts to large consumers. 
15 en ta 00 per By di 1,500 i11,500g,180sg,| ttt et eee 
oy nc. alter | men 3,510s, 5,0000 
18 24d. with On ap- . sem e Chief Engineer. + Secretary ARG LAM PS. 
| discounts [plication 
16 | 2d. to ld. | £3 per T T *These figures include the motors of a consumer taking 
2d. to id. kw.t an E.H.T. 3-phase bulk supply and converting sarne by 
means of three 500 kw. motor generators to direct 
current. {Plus 4d. per unit, less discount. 
17 ld. »- vis "e Special terms to large users. 
18 u ip Fed On ap- - - *To avoid as far as possible the use of max. demand T e e jj 
and id. "MD. lication! . indicators a flat rate is usually agreed upon 
with discount p | Special agreements based on a fixed charge of £7 6s, per ll l- ll J lr 
annum per kw. plus 72d, per unit. 
19 680 Lighting 34. None No information | “Power rates :—First 39 hrs use per quarter of max. 
x iis demand 13d. per unit; id. after. Equal to or above 
heating 14d. flat te ag and 600 hrs, use pet F.H.P. per qr. *9d., “8d. 
and ‘7d, per unit respectively. 
. 20 277:0 | 1,446 Haiku dd Sliestión 497 758g 3-phase aynen now in operation, 12,00) synchronous Enamel 
21 4,240 560 1 3 d., ld., On ap- 2, 200 40,300 dc LL MM ; Restricted hour. l 
M A and a plication Should be used in all 
126 . . M.D.| On ap- a 50g, 10sg | Powersupply includes driving stamps, pumps 
ín qu ago, flat |plication ' and other mining machinery. ACCUMULATOR ROOMS 
. flat 5 p.c. ! i i 
666 dil cash 29 days Bae . M" M. Maximum load includes light anc power. FOR PROTECTION 
24 14d. flat, 4d. pA io y m Most of the engineering works on private property, from FROM ACID FUMES. 
| & 1d. M.D. | consumers | which Corporations are at preser.t debarred from entry. a 
25 | .857 | 1,471 ies oni Special 978 | Power Bap plied to tramway company, also to Sole Makers— 
| Aiso Maximum terms | Council for sewage pumping. GRIFFITHS BROS. & CO 
emand. i : 
26 saa n 3d. to 42d. di DE: u "UU Oy), is MACKS ROAD, ^ 
B | Bere | Í BERMONDSEY, LONDON, 8.E. i 
14d. 1st 200 : 
27 531 858 unita per qtr., ESO ae oe DOE MM Z2 Z2  L RO |. : 
ld. after  |1d.flat rate 1 
28 iss "M 14d.—1d. Sr ack eU eseser ees NIGRA YER EU EE, : 
& $d. contract 
29 isi wie On applica- On appii RS baz 000000 eseme 
tion 
30 | 2,268 900  92d,14d.144,1d4. None | 500 steam | 500g, 200sg, Competing gas 2s. 8d. per 1,000 e.f. with : 
sliding scale 450 gas 2,000s 25% disc. when annual bill exceeds £50. | 
à |. .. eus On application * Includes supply to Urban Electrie Supply 


Co., Ltd. (Carn Brea, It.8.O.) 
. 82 | 9,745 1,605 | 14d. 2,500 units} On ap- 4,200 n * 25,000 units or over per quarter flat rate of 


| ings eter’ a plication ld. Special charges over 75,000 units per qr. | 
33 i atodi Ph mo om dom |] 0o omm | 
D. & 4d. un f ! 
34 - ds 1d. for all " 1,000 u * Motors only, not total demand on station. | 
day use . 
36 Ps - 8d. —14d.* NE - T i * Special rates for large consumers. 
P * Max, d ê, tricted 1 d., $d., f&d., 3d. 
Ta Bo th * tise ae ah m Mecording to Quantity. "244, et per tae d. Ts 
Companies. . M.D.S. 
87 | 2,408 | 3,012 1}d. e. 3,500 T Demand steadily increasing. 
88 | 500 | 1,450 |.24d. down- On ap- |. .. l CM E 


approx. | approx. wards 
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| 


Power Voltages. 


A.C | D.C 
X NN 
' 240, 480 | 
| 230, 460 | 
200 | | 
two-phase 
above 5 H.P. 
240, 480 | 
three-wire 
6,500 250/500 
three-wire 


480 


» 


Three-phase 
One-phase 


large supplies 


eve 


Single-phase 
and 400 


200 
400 


6,000 


London 200 
Hanwell 


Southall 415. 


100 & 240 


100 & 200 


o- phase 


S aaa ————— 
| 
No. | Supply Authority. En Hour nd Principal Local Trades, 
od E E u m 
. e. k 1 & ood ard for 
39 | East Ham Corporation ............ | W. C. Ullmann... od PEE edu esidentiaL 
40 — Edinburgh Corporation............ | F. A. Newington. Printing, joiners, masons, engi- 
| | neers, ewer es 
; Engineerin , ma- 
51 | Fulham Borough Council ......... | Arthur J. Fuller eines works woodworking 
kids 1 : d ia-rubbe ills, i 
t Brome Blectelsity Supply F.H. Moret... | Olt, siik ana ndheraber mi orbe 
breweries; mill furnishing, dairies, bacon 
curing,priuting,furniture & cabinet mkg. 
43 | Glasgow Corporation............... W. W. Lackie...... Engineering, clothing, printers, 
(Including Govan and Partick) butchers and bakers 
h i . rickwork, foundries, timbe hant 
parr vo RICHIE s J. E. Edmundson e dele. matting 
45 | Greenock Corporation ............ J. A. Robertson... | Shipbuilding, engineering, sugar 
: refinin 
46 | Grimsby Corporation .............. W. A. Vignoles ... | Docks, timber yards, foundries 
and engineering works 
47 | Guernsey Electric Light & |4, N. Rye ......... | Stone quarries, fruit growing ... 
Power Co. 
48 | Hammersmith Borough Council G. G. Bell ......... Engineering works, electric lamp ! 110, 200, 440 
works, small laundries, &c. 2,300 H.T. 
19 | Heckmondwike Council ..... | G. H. Carter ..... Woollen smacuteaturers 1 rag rinden, 
coachbuilders, &c. 
i Cid king, b ri ills (fl vf 
50 tes Corporation............... W. T. Kerr......... SEN ieee E Ens : our), farm. 
91 | High Wycombe Electric Light | W, p. Brandreth ‘Chair and cabinet making, paper 
| & Power Co. mills, engineering 
52 | Hove Electric Lighting Co. ...... C. B. Smith......... Purely a residential district ex- 
cepting shops 
53 | Huddersfield ........................... A. B. Mountain ... | Cloth manufacturers ............... 
Oil mills, canister factories, foundries, 
54 "n Var SLOPE CON Electricity | H. Bell ............ rines ding E heroe dud doo 440 & 229 for 
55 | Ilford Urban District Council ... A. H. Shaw ...... Photographic apparatus, chemi- 
cal works, paper mills, laundry 
36 | Islington Borough Council ..... Albert Gay ......... ER and ven bandes ane 
confectioners, printers,motor car builders 
photographers, wheelwrights 
37 | Kettering Council... W. A. Walker... .. | Boot and shoe and clothing fac- 
tories 
58 | Kidderminster & District Elec- | A. Charlton......... | Carpet manufacture .... ............ 
| . tric Lighting & Traction Co.,Ld. : 
59 , Kirkcaldy Corporation __ - | O. F. Francis ...... | Linoleum, engineering, furniture, 
malting works, linen, &c., 
60 | Lancaster Corporation Eger. Vr» Geo. C. Milnes Cabinet makers, ice works, timber yards, 
| "ve | builders’ yards, foundry, linoleum works 
6t | Leeds City Council... ........ ... C. N. Hefford ......| Numerous eee 
62 | Leith Council.. ........ ....., A. Peden Ruther. | Engineering .......... 
: ford, M.I.E.E. 
63 | Liverpool ........... ee H. Dickinson, || = ,.... 
M.Inst.C.E. 
63 | Lincoln Corporation ..... Stanley Clegg .. Engineering works ......... ........ 
65 , Loughborough Corporation ...... W. H. Allen ...... Hosiery and engineering ......... 
! St bat making, d 3 
66 | Luton Corporation ..............__ W. H. Cooke ...... Dyiranle and general engl, oem. 
. m r , 
67 ' Maidstone Corporation .......... E. E. Hoadley ... Building, brewing, paper making sweet ma- 
king, motor bus building, colour printing 
68 i Mansfield Corporation ............ E. Holcombe Boots, hosiery, cotton doubling, found. 
Hewlett ing, tin box, motor bodies, sand and 
stone quarries, coal mining 
69 | Metropolitan Electric Supply Co. | J. S. Highfield...... Ordinary shops... 
70 | Middlesbrough Corporation ...... H. M. Taylor...... Iron and Seed works, shipyards, 
Joiners shop 
71 | Motherwell Corporation............ James A. Wishart Engineering and steelw orks ..... 
5. x difhdng Go. et leti W. D. Hunter | Eng ineerin bd ot Phuilding, 
73 | Nelson Corporation . ............... Geo. F. Nayler ... Cotton manufacturing ........ l 
74 | Newport Corporation.. ............ A. Nichols Moore Coal, iron, clothin , nails, brick- 
works, millers, shi i 
79 |; Northampton Electric Light & |G. H. Jackson ... Boot and shoe factories, eiim Pairs, dro, 
- | " eee Co. x printers, motor car works and tannerie,’ 
orth Wales Pcwer and Trac- | G. K. Paton (Chief | S] i i 
| tion Co., Ltd. Elec. Eng.) Cae TE Niselectrioi fur 
77 | Norwich Corporation ............... F. M. Long ......... Boot and shoe, mustard, print- 


Ing, breweries 


50 + 100 200 


! 


500 
230, 460 
three-wire 
210, 420 


| 230, 460 


| three-wire 
| 220, 440 


^ 490 
| — 210 


220 


220, 440 
three- wire 


3 
three-wire 


1 
! 


"230, 460 
| rateo mati 


| 
460 


230, 460 
three-wire 


three. wire! 
2350, 460 | 


240, 480 - 
500-600 
London 200 
Acton 460 
220, 440 
vhree- wire 
230, 460 


210, 420 
three- wire 


oo 


220, 440 


240, 480 461 
Ithree-wire| 31/12/13 | 


Total | o j| 77 
B.H.P.con-| Total eet Max. | HT | 
nected nt number of a d €- mou. 
Ln d Motors Circuit, | mand | (i 
in bolus connected. HP. w. anp) 

TREE a aay ae 
Pte.864, *Stn..|Pryte, | 
953. NUS Sinnoh 1S 40 p | » 

15,889 ! 3062 10 o as Tiga 

30/9/13 | | | | 

2,097 294 | 80 800, .. 

8/1/14 | | | | 

1441 | 9690 50 8539. 
41/12/15 | | | approx, 

| 

62,472 9,122 | 400 ET 

30/11/13 | 
ae 174 | 

10,627, | 824 648 
31/12/13 | 

1,982 517 ; 150 1,645 

1/1/14 | | 
'r 3,144 kw, 
ut FENA , 80 105] 

1/1/14 

5,698 608 | 500 | 

31/8/13 
1,600 201 150 

17/7/13 

920 125 64 | 464 | 
25/9/13 

906 183 6 n 

1/1/14 | | 

573 185 40 |... | 
51/12/13 | 

"bog l x80 | 450 1,650 

*2.269 | 680 35 (2,200; 

11,870 | 953 100 | 7,3C0| . 
51/12/13 ‘Consumers | 

964 | 194 60 " 

16/1/14 | | 

5,253 |. 954 | 105 15419 
31/12/13 | | 

1,551 291 30 S z 
31/12/13 | 

1615 26 | 70°. 

1/12/1 

Der 200 | 83 
31/12/13 | 

7155 151 50 | 120 

20/1/14 | i 

26,935 4,262 600 |12, 
31/12/13 | 

4,460 584 120. | 1,026") .- 
31/12/13 

14,990 2,399 175 | & 
30/11/13 

2,1821 | 509 100 | 600 

19/1/14 | 

766 , 146 43 275 oe 
31/12/13 

Hee 838 | 160 | 2,471 

8/1/14 

rose 269 60 | 812 

30/9/13 

et 188 30 About 

17/1/14 

7,636 1,668 60 

13/1/14 
2,000 ab’t} 375 | 50 pu 
31/12/13 

Ust 121 zat e 1100 | . 
30/9/13 lo " 
eL | 500 d 

6/9/13 
2 537 119f | Sign 

/12/13 ' None 

3,071 356 | 100 ree N 
31/3/13 pss 
„4041 | S 
1/12/13 

eta | 85 | 1000* 2,000 # 
26/9/13 

4,795 785 | 150 |1400, 
31/12/13 -H.P. 
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ELECTRIC POWER SUPPLY. Continued. 
RS Approx. . Isolated 
Method of Driving. Rates. tee af other! Plantaab een 
power os beatin (Norr.—Inst. E.E. Wiring Rules for Mot 
; ; TR.—Inst. E.E. Wiring Rules for Motors 
Group | Indiv. Per unit Bulk puce by pereng generally apply in all districts.) 
H.i. H.P. * | supply. 8g = Suction Gas. S | E M E NS 
co ee NM motors. $—Bteam. 
MEN dC EE. CA l H.P, | I i 
39 "E lid. to 1d. ie. s * Motors in gen. stn. for conds., cooling towers, WI RES 
T PEE "^ i artesian well, driv'g mach’y,&c. Grate stokers. 
ves x l t, Ad. . 
' 1 1.3) CD ib and 
M d. MISC On ap- Power and lighting on same mains, 700 kw. E 
plication day-load motors only. 
42 Pn 24d. flat ; Ouap- 85g, 30sg, | | sun CABL S. 
| 4d. and 1d, plication. 1700s, 20 crude 
43 | i Pad D | oil, 50 water 
M eee ld. flat Tate for zd. & 4d. CS a M L| — | | 3| | | | | | .weweias 
restricted hours D. | 
“uw om NN Special | No record. | — nsn 
45 | Aid. to 1d. idtoéd: pf 
46 ee eee 2 c ua irse horse-power of motors does dd Be RU TOT ne eee 
i | include the traction or Admiralty supply. — ? - 
a7 | From 4d. to | To sub- — 1,000 | 505,955, | |... . S : M p L EX : 
i ; 1d. stations | 1,000s, 5C oil 9 E 
48 " e. MM. ALI to abi: ° 5 
a max. o p.c. | i ob O OO O O OO OOOO ai e IM e 
: ETERS: 
49 ie ns 2d.told. |Special} .. |  .. | ' : 
Sliding scale! terms ° 0 . 
80 562 | *ád. to Id. 20g, 160g, | * With discount on hours of running. : EAE. * 
= 500s 
81 .. ios ins td fannie i 16g, 200sg | All motors are hired out by this company, 
oron 2rate meter and are maintained and inspected. Yam 
92 en .. ‘Od, one hr., | Radiators are at power rates, but are not |. pape 3 | 
88 | | ld. after included in this return. T 
ba oe 2d, and 1d: * December 31, 1913. 
less discount 
54 eee s 2d.—1d. per | On ap- Hired motor system inoperat’n. Abont 1.2 0 H.P.connected 
sliding scale* plication * Subject to 24 per cent. dis., for pay ment within 14 days. 
85 " e mt y ran | ld. power rate for large consumera. , 
scale s s 
e C 
06 ! id. tat Nil 1760 ` 678g fee : 
| 6608 > 
87 | iau 140 2d. to ld. | On ap- 1,100 | Discounts ; sliding scale up to 5 percent. on 2 
88 plication l pover. a 
ds ds 14d. siut 1,290 |No iN re : like our Conduit 
59 | to8d.ltg.|  ... tal ineeri ke, 1) Iti ke nndl > 
NS ee Mee workevesived atte amer 5 are The Best 
60 | 2840 | 431:5 | 24d. sliding | By con- 620 20 | acest . — and — 
PA scale to ad. tract 500s e M R | a b l 
1 d. to Sst Chee te aue d 4o ree 
1,900 | Me D Cer oant, ar . ost e la e. 
82 dicc i | *For industrial purposes only. 4 C EHI pie PETS 
1: * 2d. up to 3,000 . 1}d. from 3,000 to 10,000 UE ais | P 
63 *2d., 14d.,1d. 1d. all units in ern o 10,000 per Gr leo masini - SI M PLEX CO N D U ITS 
demand " and “ rateable value "systems of charging. ° 
64 ee On ap- . LTD., 
» M.D. !plicati : 
63 530 256 Make P eon 49g, 2589, riiisdis :. Garrison Lane, 
SC gat BUM. 350s H BIRMINGHAM. | 
66 About About *2d., d About 400 About 200g *2d. first 500 per qr., làd. next 1,500 per qr., D — ———— A € À 
4,1464 650 & 1d. 100sg, 250s 1d. next 3,000 per qr., 3d. remainder. 
67 Both Various...... 685 lósg . | | | ..... 
See Bchedule 
68 uc ..  gMd.&ld.M.D. 228 About 3000:*| "Town gas sold at 1/6 1,000 for power. Tram- 
1d. daylight | way supply 1,200 H.P. notincluded. Eight STANDARD V AR N Í SH ES 
T : apocinig large textile mills. INSULATING 
2 k [235 d - id i i l i " 
ius TT pisa plus siete : Not including collieries ARE STILE 
70 | E: iss oat jd. M.D. , 1,500 Largest installation, shipyard, max. demand THE BEST 
| Sp. on app’n. 400 kw. 
Oba” as | e 1d. and 3d. IE NU MU For Maintenance and Repair of 
72 |. St Max. 14d SION j Largest consumer, Sir W. G. Armstrong Electrical Machinery. 
| | NX &c | Whitworth & Co., Ltd., Elswick Works. Manuj actured by 
opu * Motiv 'er— 24d. for Ist ] T day, làd. eve 
T$ | Both , hoe subsequent hour, lese 265. t Including Sabes wore, | STANDARD VARNISH WORKS. 
7A c About g " lid.-1à intermittent working. 
950 | 209 Power S isi 4 Ur For Prices and Particulars apply— 
75 edt About | 2d. told. | On ap- |About 1,500 * Large consumers ld. Insulating Varnish Dept., 
à ,64 . [7 * . . 
DEC EES Moo 3,650 eter mi ems enar epe | PINCHIN, JOHNSON & Co, Lt. 
r r t E , - 3-pDh.. 
| tion overhead, bare wire & 20,000 v. Bulk supply to Alu- 20, BEVIS MARKS, LONDON, 
17 sliding scale minium Oorpn. (Ltd ) at 20,000 v. *Motor-generators, E.C. 
on 13d. to 3d. Sees Phone—London Wall 9916. 
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| Total E 
Power Voltages, |z.m.P.con.| Total Largest| Max. HI 
Puoinserdnd "E nected at |number of| Motor de- morn 
No Supply Authority anager. Principal Local Trades. l e Motors On man A a 
AC | D.C. in d connected. Circuit.| Kw, any), 
EAM m ——— ——— — a — ae : 
78 | Nottingham Corporation ......... | H. Talbot ......... Lace, hosiery, tobacco, engineer- 200, 400 6,137 1,601 65 | pute 
| ing, leather three-wire 17/12/13 | | 
79 | Nuneaton Corporation ............ | S. C. Gibson ...... | Hat making, hosiery, wool, cotton, clastic 220, 440 | 1,4534 :168 150 | 600... 
web, foundry, quarries and collieries, three-wire 51/12/13 
boot and ehoe factories. | 
80 | Peterborough Corporation ... .. | J. C. Gill............ Engineering, brickworks, rail. 200, 400 | iols 113 40 | 566) .. 
81 Reading Electric Supply Co....... E. Rowley Hill ... Prints. engineers and iron founders | 200 & 346, 200, 400 1956 572 75 1,701 | os 
saw-mills, flour-mills ó-phase 51/12/13 | | 
82 Redditch Urban District Council | R. N. Mayne TP Needle trade, fishing tackle, 210 30515 i 175 40 500 | None 
cycle factories : 
83 | Rochdale Corporation ............ C. C. Atchison ... | Textile and EPOD cE 6000 | 220, 440, Ln || 46 wl. lax 
H.P. 
83 | Rotherham Council................. | E. Cross ............ Iron, steel and brass works .. ... 3,000, 230, 400, 230, 460 | _ 3,523 | 303 500 pout 0 
| , 3-phase | three-wire yr mE As H.P. 
88 | Salford Corporation ............ . : H. J. Hawkins . i ineering ......... 200 , 440 , |. 1,408 € orm 
rpo : Textile and engineering three-wire| 31/12/13 
86 | Sheffield Corporation ............... S. E. Fedden ...... Steel and iron works, cutlery works, foun- 9 000/208 cpb en 26,070 2,528 500 135619 
dries, general engineering works "200 1-ph. 51/12/13 
87 | Shoreditch Borough Council... C. N. Russell ...... Printing, shoemsking, cabinet EOM 240, 480 pons 1,886 | 4,676 
; and furniture manufacture three-wire 30/11/13 
88 | Shrewsbury Corporation ......... C. M. Johnston ...| 00, s 420 & 210 565 zi 2 ka | 
61/12/15 | lee 
89 /Smithfeld Markets Electric | Edgar Dowling... | Cold storage, wholesale mest e DUMP ER RE 
Supply Co ' (Chief Engineer) poultry, &c. 200 30/9/13 
90 | South Shields Corporation ......  H.S. Ellis ......... Shipyards, docks and marine| 110, 220 550 4,920 | 16) | + 
engineering WM =e mills, d 81/12/13 | m 
91 | Stalybridge, Hyde, Mossley and | Robert Blackmore | Textile, paper mill 2 MOL 400 460 14,000 400 375 |8, 
Dukinfield Electricity Board each works engineering works, | 250 250 | 31/12/13 i 
| 
92 |Stamford (Urban Electric Sup- F. H. Brandreth, S re uana found cugino ui 240, 480 460 116 | t. 
'orks, ills, to ilders -Wi 
ply Co.) AMALIE, | morka foar mills, motor var auilders three-wire| 30/6/13 | 
93 | St. Helens Corporation ............ E. M. Hollings- | Chemical, glass and bottle works, steel- 230, 400 | 230, 460 3,201 413 +500 n.r. ' 1,(00 
worth works, collieries, copper works 3-phase three-wire 30/6/13 | . 
94 | St. Marylebone Borough Council | A. Hugh Seabrook Printing, building, small work-| None 240 4,757 1,287 : | None 
shops (various trades) 480 27/11/13 | : 
95 | Stockton-on-Tees Council ......... J. J. Smith......... Shipbuilding, engineering and 230, 460 ,372 .152 190 , Nene 
ironworks three-wire' 17/7/13 | 
96 | Stoke-upon-Trent (County Bor- C.H. Yeaman...... Potteries, engineering works...... None 240, 480 ! 1,430 158 80 | 83 
ough of Stoke-on-Trent). 41/12/13 
Burslem ..... .................. C. H. Yeaman ..... Potteries, engineering works . ... None 220, 440 1,918 335 195 1,080 
51/12/13 
Hanley eter nnns | C. H. Yeaman Brickworks, potteries, iron works, Single-phase 50* 1.962 323 60 (1,072! 60 
collieries, earthenware and china | 100 7, 100- b | | 
manufactories 200, 400 51/12/13 
Longton ............... ....... , C. H. Yeaman.... Earthenware manufactories, brick- None 230, 460 541 189 | 25 | 98 
| works, potteries, collieries, 31/12/13 | 
97 | Sunderland Corporation ....... A. S. Blackman... | Shipbuilding, marine engine and boiler 5,000 220 16,791 999 280 | 6,154 
| makers, coal mining, flour mills 990 3l /12 113 
98 | Swansea Corporatlon........ ae C. A. L. Prusmann| Metallurgical, coal exporting, 220, 440 | 220, 440 | 3.662 60 | 1,675 
M.I.E.E., A.M.LM.E| tinplate manufacture, &c. three-wire | three-wire 31/2/15 | 
99 | Uxbridge and District Electric | A. Randall Bell... | Flour mills, printing, engineer- 200, 400 » 1,7873 130 135 | t80 
Supply Co., Ltd. | ing, brickmaking 9/7/18 | 
100 | Wakefield Corporation ..... ..... H. A. Nevill, ne neering. woollens, coal, 200 2 721 285 110 1,615 
: M.LE.E. printing, laundries, wire mills 31/6/13 
101 | Walsall Corporation ............... A. S. Barnard ... founding pede d rolling’ milis (SeeRemarks) n iu 356 100 
102 | Warrington Corporation ...... .. F. V. L. Mathias.. | engineers, corn mille’ gue cto es . t ee 210 2216]. 
facturers, builders, min. water mfctrs, &c, 17/7/13 | 
103 Wellingborough Electric Supply ' T. Willmore ...... Hoh iac totics, engineering works 230, 460 226 62 | 2 | el pv 
i : ana joineries three-wire| 23/7/13 
104 | West Bromwich Corporation . | W. A. Jackson ... Houuie, sedge tog ter ea 250, 460 5 280 | 125 | Aber. 
urniture, corn mills, wire nails 1 
105 | West Ham .......... ...... J. W. Beauchamp. Chemical, engineering, flour | 100, 200, 14,459 kw. 1,641 430 Zr 
West Hartlepool C B H. F. Friederichs Buen ink mille 0 51/12/13 i00 Nove 
, . . : | 0 
106 West Hartlepool County Boro’.. riederichs wks, paper mill, aw-mille add pue a aie 440 Odi share 276 120 {1,74 
107 | Whitby (Yorks) District Council dJ. W. Piggott NRA Fishing 9*00000050c0509 e*o9500s000004,..009 E 460, 230 Eh 49 . 40 192 
108 | Whitehaven Corporation ......... B Sankey ......... Tannery, flour mill, printing and 420, 210 i T 46 20 | 209 
machinery works, ice wks, &c. tires wire 31/3/13 
109 | Wigan Corporation ............... Jas. Slevin ......... Coal mining, cotton mills, engi- 6,600 | 230, 460 | 2 628) 343 125 | 2,238 | s 
neering works three-wire. 31/12/13 | 
110 | Windsor Electrical Installation . A. E. Farrow...... | Brewing qM 105 713°) 
| Co., Limited. | ` 220 220 E 86 40 
| TO i 
111 , Wolverhampton Corporation ... | S. T. Allen ........ pun eos M aad roro unl! 6.000, 400 | 440, 220 | 8,007 692 | 300 |544 
sa w-milla, lock works, &c, three-wir € 50/9/13 
: Porcelain, glove, | : : . 
112 | Worcester Corporation............ C. M. Shaw ...... | pium idi bitten, cL RT 100, 200 | 230, 460 2,500 295 | 125 {144% 
| Publishing, borse-hair cloth, &c., works 2-phase 500 31/12/13 
i | Confecti : iting, railw T | 
113 | York Corporation ............... .. J. W. Hame ....., | ‘dour mills, broke Meo ee eT dp 000 230,460 2,024 363 50 | 2,230 
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ELECTRIC POWER SUPPLY.—Continued. 


— ee ee eee 


Approx. Isolated | 
era of Rates. H.P.of other| Plants at Remark 
No vng. power dis-| present HAERES. | 
.d———————. 1 —-- — - ——- | placed by | Operating. ` (NorE.—Inst. E.E. Wiring Rules for Motors 
Group. | Indiv. : Bulk electric g=Gas. generally apply in all districts.) 
Per unit. 8g= Suction Gas 
H.P, H.P. . supply. motors. 8= Steam. { 
ETT a x --— a | aia x EIE EE 
78 lid. | | ate eee | Oteecoscece 
79 400 1,000 Abe to 3d. on On ap- 1,400 100s, 20 oil . |. | |  ....... 
iding scale plientaon 
80 | 1jd.—1d4d flat. | Sia da 
81 £1, and 2d. or j 1. DIU. d. — 4n eee 
pet pnl er 
82 | All "OA told. 600 70083 | eee 
sliding scale. Large textile mills not included. Isolated plants on 
83 iene ee 2d. e | On ap- | Steam 988 | 179g. 40sy, | present route of mains (approximate "only). 
driven. aliding &cale*, plication! Gas 515 837s | tar poslal cers for Spe A aondisioni. MES 
rge con. from trac, in outlyiog di in e 
84 | Both 14d. and 1d. " d, 2 2,500 n.r. t 0°6d, large users. ef Many Sun plenis Vigussnde H.P. 
85 | à DM * Flat rate.—1}d, first 1,000 units per qr. 1d. a'l in 
; excess, Fixed charge aystem £l per qr. per E.H P. 
i Lht.4d. Heat 1d., | | demanded and jd. per unit consumed. 
B6 Power2d.togd.| ODnap- |  .. eT | * £4 per annum per k.v.a. demanded and 1d. 
| » 2 : plication: per unit. 
87 |. "n ns d. Kg. 799 | * pun. to 20 per cent according to 
ld. withdis, * ! nsumption. 
88 | 3d., 2d., 14d.* *Discounts : 5 per cent. over 600 units, 10 per 
89 | lid. cent. over 1,000 units. 
e ljd.and lap + | —.— || « | | | | vet 
90 | Bo th Lil. tst 5,000 Also tcaction supply. 
per quarter 
a1 | Md t ad) Onap- | 2,500 300g, 1,7005. 
i plication l | 
" | apd. flit, 4d. and) On ap. | 7 IE MM  Z LLS 
| ld d 
| contract tariff pieavien, 
98 | ?d.&1d.with| On ap- , — 2,000 100sg M 
discoun's plication 
2d.and 1d. M.D.* 1 
94 . Ar i£: perite | ist T * Restricted hour and telephone system. 
Sid perunt ks take about 380,000 units per ann d th 
95 . Sliding scale On ap- One works per annum, an e 
pine map Se t= Pe rr 
E i ; “8d. plication ibo 
.. (2d, d. 1d.| On ap- As - TS 
$-. and 4d, [plication i 
3d., ld., 8d. On ap- | i Power load rapidly growing and especially favoured 
and 4d. plication | with the many small and diverse trades subsidiary to 
| | | staple industries of district. *Local for magnettiog. 
Wen -| 2d., 14d., 1d. | On ap- | ! ds AEN 
| and plication; | | | 
97 | 244. (dis. ic i.) m ap- | TT *£3perkw. per ann. Demand plus jd. per unit. 
98 2d. (lst hr.) & P testun; | ' Motor puer e sad 24 9, dig. on pog Me per A and 
T Tm . . % dis. on a/cs paid witbin on 
| ld. M.D.* | | É month. Tarboalt, & rot Z oM hd plant. PARA i stale 
ract a rices o 
99 | n x epe | 509, eae factor, * £4 per) kw. demanded Pe an, and ad. pe nit. 
| : Two large steam-driven sewage pumps have 
zu i 2 21 E : pel ie is dd 808g now been converted to electric driving. 
101 em 99d. to 1'1d., dis, 1:1d.to-55d 210 v. single-phase for lighting ; eds v. 3-phase for 
| Ei 2l for large quan. 'acg.to L.F, motors ; any pressure bulk. 
‘78d. to 2d. ac- *Under 1 H.P. 220 single phase, 1 LAUR above 380 3-ph. 
102 mM a rips to coun- d 4,742 | 60 periods.. t Under 3 ILE 23), 3 H.P, and upwards 460, 
103 po ..  |làd. flat and 120 5 uu 0 |oo000o omm . 
splagreem'ts i ; 
104 | About | About Pha to jd. . About 860 79 motors on hire=515 u.p. * Motors only. 
1,007 | 1,055 | Less % % dis. | 
105 Partly both ld. max. On ap. 5818] |  .. | | |  -7 . 
PE ' Flat rate fi t 2d, next 500 at 14d., 
d a) ts a d., over 
106 Not known 2d.— id. uis | 2,600 500g, 14Csg, 550 at 1d. i ji BE. £l eae and jd. per unit. 
| | with disc. ‘application 5,069s Special rates bulk supply. Motor hiring in operation. 
107 £5 PT per, |o | I * Lighting £15 per kw. plus 1d. unit. 5d. 
,aD.& un flat rate. 
108 wae Md an 1 44d. on | 18) |a6ig, 205g, Vrat E abt 
2 rate, 2d. tor | | 128 l 
small motors | 
109 | About | 1,174 ‘Up to1 000 unit: 815 ' bs | *Special rates for large consumers. 
14641 per annum ?d., l 
, | over 1,000 16.* | 
. $ | 
110 aauiedperaun| None 108 | 15g, 90s, 
and ld. per unit 40s 
111 ld. to 4d. | Various "UNUM 
112 m RUE | Over 1,600 | About 3,000... 
24d. & 1d. M. >. | 
113 lid. to dd. On ap- Two large pumps for dealing with surface 


water. 
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NEW SECTIONS on Illuminating 
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Motor Installations, etc. 
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LONDON, E.C. 


f e AGGURATE 


POS 


SUPPLEMENT to 


NO MORE INJURIOUS FUMES IN 
THE WORKSHOP. 


USE THE M.C.C.S 


Soldering Fluid 


(Water White). 
For Tin. plating and Soldering of Tinplate, Galvanized Iron, Zinc, 
Lead, Nickel, Copper, Brass and almost every Metal. 


In Stone Bottles at Gd. and 1s. 
Obtainab'e from all Hardware Stores. 


ADVANTAGES: 1. Does not stain, and leaves no trace of residue. 
————— 02. sa clear liquid, mide of almost chemically 


pure ingredients. 
5. It is very cheap ‘and uses less solder than any 
other preparation. | 
4. Lastly, it does not injure the workers' health. 


` It can be Supplied Concentrated into Powder for Export. 


T 


IRONMONGERS stocked through Messrs. J. KEEVES & SONS, Ltd., 
BOUNDARY STREET, LONDON, E. 


MOTOR TRADES stocked through Messrs. THE MANUFACTURERS: ACCES- 
SORIES CO., Ltd., GREAT EASTERN STREET, LONDON, E.C. 


BIRMINGHAM AGENTS : Messrs. ALLEN & TIMMINS, 226, GREAT RUSSELL 
STREET. 


THE MIDDLESEX CHEMICAL CO., LTD., 
Langbourne Whart, MILLWALL, LONDON, E. 


FIRE PROTECTION AT SEA. — 


All ships are equipped with fire-fighting appliances of one sort or 
another, but. the comparative uselessness of hose, fire-buckets and 
pumps will be obvious when it is considered that ship fires are usuall y 
not discovered, and consequently dealt with, until they have assumed 
dangerous dimensions. | | 

A tabulation recently published in * "afety Engineering," gives 
the annual total for the last 71 years of steamships totally and 
partially. destroyed by fire. The figures will probably come as a 
surprise to the many people who know only of those fires which are 
thought worthy of prominent description in the daily papers. The 
steamships burned completely numbered 155, and steamships burned 
partially numbered 2.447. 

The moral of these statistics is that the ordinary fire precautions 
are not sufficient, because they rely on human observation and are 
only brought into operation when the fire has become evident—and 
therefore dangerous. Absolute safety in this respect demands the 
use of extinguishing apparatus which is automatic and immediate 
in action. 

Such apparatus, in the form of the “ Grinnell " automatic sprinkler 
and fire alarm, has been in successful and extensive use on land for 
a number of years, and there seems to be no good reason why it should 
not be similarly employed at sea. The © Grinnell” system is simple 
and sure, and its general adoption on ships would undoubtedly do 
much to increase the safety of sea travel, 

The principle of a ** ( rinnell ” installation is generally well known 
to engineers and shipbuilders, in fact, the leading firms of shipbuilders 
have already adopted these automatic firemen for the protection of 
tacir works. It isan admitted fact that any fire can be extinguished 
by a bucket of water provided someone is at hand to apply it. The 
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" Grinnell” is that bucket of water multiplied indefinitely and ig 
always at hand waiting for the fire to come and put it in action, and 
at the same time announce the fact that it is being extinguished. 

The “ Grinnell " has one duty, viz., to extinguish a fire as soon as 
it starts and at the same time tell everybody what it is doing. To-day 
it is admitted that automatic sprinklers constitute the most efficient 
form of protection against fire for practically every risk on land. 
The fire insurance companies of the world universally attest this fact, 
and admit that sprinklers improve their risks by granting rebates 
varying from 30 to 70 percent. for buildings where these are installed, 
even in buildings of modern construction, where there is nothing to 
hinder the use of ordinary fire appliances to the utmost of their 
capacity. 

Technical difficulties in the way of protection of ships with auto. 
matic sprinklers may be said to be non-existent. Proof that no real 
technical difficulty exists is to be found in the fact that a number of 
ships have already been protected. As long ago as 1907 two vessels 
belonging to the New England Navigation Co., the “ Pequannock " 
and the “ Plymouth," were so fitted, and amongst others the ss. 
" Commonwealth ” and the ss, “ Secandbee " are equipped through. 
out with “ Grinnell” sprinklers. The last named is the largest side- 
wheel steamer afloat, being 500 ft. in length, and having sleeping 
accommodation for 1,500 passengers, while the Hamburg-Amerika 
liners the “ Imperator" and the “ Vaterland," the two largest 
steamships in the world, are now being equipped with “ Grinnell ’ 
installations. 


“DOWNLITE ” LAMPS. 


In introducing the Royal Ediswan “ Downlite " lamp, the Edison 
& Swan Co. claim to be placing on the market the most useful 
form of reflector lamp extant. The lamp is made with a separate 
reflector which is casily attached and secured by an adjustable 


_ sleeve, making a good fit, so that the lamp can be used at any angle 


LAMP AND 
PoLAR CURVE. 


" DOWNLITE " 


as may be required for con- 
centration of light. A polar 
curve, illustrated, shows;the 
Increased downward eandle- 
power (which is approxi- 
mately 75 per cent.) with the 
use of the opal reflector. 
| Whilst this increased light 
A is obtainable just where it 
WAh Is required, there is still a 
sufficiency of light emitted 
in the upward direction to 
give reasonable illumination 
in all parts of the area to be 

lighted. i 
Lamp renewals are less costly with the separate reflector. The 
Increased downward candle-power of the " Downlite" lamp is ob- 
tained by the arrangement of the filament, which is in the horizontal 
plane (as shown in illustration) and in one continuous length, of grid 
form and spiralised. The filament is made of drawn tungsten wire 
and well supported which prevents sagging; there is greater rigidity 
because of its short length between the several supports. The 
| lamp is especially suitable for interior shop window 
lighting, studios, draughtsmen's desks and offices. It will also be a 


boon to the householder for its extra downward light for sewing, 
ironing, reading, &c. 


LEADING MANUFACTURERS; 
THE STERN SONNEBORN OIL OO, LTD., 


Royal London House, Finsbury Square, London, EC. 
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COLD MORNINGS 
DAMP DAYS 


CHILLY 
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NIGHTS 


ARE ALL GOOD REASONS FOR INSTALLING 


BELLING ELECTRIC FIRE 


IN THE EARLY SPRING. 


We also have a new leaflet which will assist you in making sales. 


It is practical and convincing, 


and we supply any quantity—suitably overprinted— free of charge. 


We are glad to say, owing to our greatly increased output, we are at last successfully coping with our 
orders, and can now despatch our Standard Portable or Office Patterns in about 5 days after instructions. 


BELLING & CO., Electric Heating Specialists, EDMONTON, LONDON, N. 


THREE-PHASE MAIN SWITCHBOARD FOR ATBASAR 
COPPER FIELDS, RUSSIA. 


The illustration shows a three-phase main switchboard for the 
Atbasar Copper Fields, supplied to the order of the Power Gas Cor- 
poration. The general arrangement of the switchgear is clearly 
shown. The board controls four 250kw. three-phase 600-volt 
generators, with two separately driven exciters each of 750 kw. at 
100 volts. These exciters are much larger than is necessary for 
exciting purposes, the margin being available for D.C. power circuits. 


GENERAL VIEW OF THREE-PHASE BOARD. 


There'are six A.C. feeder circuits and a number of D.C. power and 
lighting circuits. The generator panels are fitted with “ Ediswan " 


three-phase oil switches with free handles and automatic reverse 
release. This release is of the inductive relay type, and can be ad- 
justed to operate either as a reverse current or reverse power relay, 
or both. The exciter panels are provided with “ Ediswan " “ W ” 
type D.C. circuit-breakers for overload only, as it is not intended 
that these machines shall be run in parallel under normal conditions 
of working. The board has been designed and constructed by the 


Edison & Swan Co. 


* FIBERENE" BUCKETS. 


There would appear to be some danger in the use of a metal bucket 
for discharging a large quantity of sand upon an arc or switchboard, 
or in, say, a cable trench. In the hurry of the 
moment the bucket may be thrown after the 
sand, when the consequences would probably 
be disastrous. With a view to obviating this 
difficulty Messrs. Turners & Manville are putting 
on the market a bucket which is made of insu- 
lating material and which can be supplied in a 
variety of sizes. They inform us that the name 
“ Fiberene " has been given to the buckets and 
that the material is specially prepared wood- 
pulp, this being easily moulded into any desired 
shape. It is stated in a list which the company 
have sent us that the buckets have the appear- 
ance of polished mahogany. that they possess 
exceptional strength, are light. durable and mois- 
ture-proof. Thefactthat wood is employed as the 
base material renders the buckets non-conductors 


of heat. A wire handleis provided witheach bucket. The electrical 


buckets are made in three sizes having a capacity of about 12, 14 and 
16 quarts. The first named is 11 in. in diameter at the top. 8} in. 
deep and weighs 41b. The large size is 12 in. in diameter at the top 


ll in. deep and weighs nearly 61b. Doubtless this new line will be 
of considerable interest to central station engineers, who should apply 
to the company at 5, Lloyds-avenue, London, E.C., for prices and 
further, particulars. 


-—- 
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FOLDING BOXES FOR ELECTRIC LAMPS. 


: In our issue of Jan. 23 we commented upon a new type of lamp 
carton which has been put on the market by the Britannia*Folding 
Box Co. (Ltd.), of Dace-road, Old Ford, London, E. The lamp pip 
is fitted into a small hole at the lower part of the carton, and the 
lamp is held rigid by a loose piece of card cut square with a hole in 


View oF NEw Lampe CARTON. 


the centre through which the lamp cap is put. This is clearly shown 
in the illustration. The ends of the carton are hinged to fcld over 
and clip down so that once these are fastened the lamp cannot possibl y 
fall out. There are two round holes on opposite sides of the carton 
through which it is possible to see if the filaments are intact. 


Se eee 
m. 5 my —M 


*HOFFMANN" STANDARD ROLLER JOURNAL 
BEARINGS. 


S 

The makers claim that these bearings are a radical departure in 
design and manufacture from the majority of roller bearings with 
which engineers are familiar. They are the outcome of much experi- 
mental work covering a lengthy period. The results of the tests, 
which have been made under the most exacting conditions, have 
been verified by tke experience of users who have had the bearings 
working for several years on heavy machinery running under a wide 
range of speed. The roller journal bearings are, therefore, offered 
to designers of machinery for heavy duty. The ‘ Hoffmann ” roller 
journal bearings are not intended to supersede ball journal bearings, 
which are now such a familiar feature of modern machinery. Apart 
from other considerations. the greater cost of the roller bearing will 
suggest the desirability of using a ball bearing where the speed and 
load are within its capacity. Speaking broadly. the roller bearings 
should be employed (a) where space is so limited that there is no 
room for a ball journal bearing strong enough for the duty, and (5) 
for work beyond the capacity of a ball bearing of reasonable size. 
The introduction of such a bearing as this has long been desired by 
designers. In quite a number of cases customers have approached 
the Hoffmann Company with regard to special machinery imposing 
severe duty on the bearings, and where without these roller bearings 
the design would have been impracticable, Although this is the first 
list issued by the company dealing with roller bearings, they have for 
the last four ycars supplied them for a large variety of purposes. We 
are informed that they have proved entirely successful on the heaviest 
of electrical machines, paper-making plant, calender bowls for the 
textile and paper industries, pumping machinery of special design 


and high capacity, hubs of heavy vchicles, | disi 
centrifugals, &c. M » large disintegrators, 


The bearings consist of an inner and outer race with a row of rollers 
which are separated by means of a retaining cage. "The inner race 
is channelled to form a groove or track for the rollers. the sides or 
shoulders of this track being accurately ground, and the rollers being 
a good fit between these shoulders are held in true parallelism with 
each other. It is on this principle. combined with great accuracy 
in manufacture. that the success of the bearing depends. The outer 
race is a straight cylinder, so that the rollers are free to take up their 
correct position in this outer race. The separating cage is made of 
special quality gun-metal, and is accurately machined. It is so 
designed as to float freely on the rollers, and there is thus no rubbing 
friction between the cage and the races. The rollers are of the same 
diameter as length. All attempts to design satisfactory roller 
bearings with long rollers have failed. or, at the most, have been only 
partially successful. the reason being that it is not possible to produce 
commercially long sleeves and rollers of sufficient accuracy, and it 
will be obvious that the slightest variation in diameter will cause one 
end of the rollen to get in advance of the other, thus throwing it out 
of parallel with the shaft. 

Where a long, roller is used a small error in mounting imposes the 
greater part of the load on one end of the bearing, not only nipping 
the rollers but also driving one end at a different speed to the other. 
When this happens the rollers are forced out of parallelism with the 
shaft. and as soon as this happens, to even a slight extent, the whole 
of the load instead of being distributed along the roller will be con- 
centrated at the middle of its length. This soon wears the rollers 
concave and the trouble becomes intensified. Under these condi- 
tions the separating cages are also subjected to strains which they are 
not designed to take and are quite unable to withstand. The Hoff. 
mann Company have, therefore. proceeded along other lines, per- 
fecting the short roller and producing a bearing which is practically 
as free running as a ball bearing. is as reliable, and as capable of 
carrying increased loads. As these roller bearings are only employed 
where the conditions are very severe, they take the place of large and 
expensive plain bearings, which would of necessity have to be very 
carefully fitted, scraped and bedded down. The usc of roller bearings 
dispenses with these operations, and the cost is, therefore, largely 
reduced. 

Full particulars and prices are given in a new list just issued by 
the Hoffmann Mfg. Co., Chelmsford. 


SMALL MOTOR-GENERATORS. 


We are now able to illustrate the small motor-generator outfits 
which are being put on the market by the Electrical Co., and which 
we referred to briefly in our last issue. It will be noticed that the 
motor and dynamo are mounted on a common bedplate, that sub- 
stantial terminal blocks are provided, and that the combination 1s 
extremely neat and compact. The house supply leads are brought 
into the motor to a pair of fuses, which are of the cartridge type, and 
are let into a recess in the bedplate. Provision is also made in this 
bedplate for the accommodation of a small regulator, by means of 
which the voltage from the dynamo can be varied from 2 to 8 volts. 


GENERAL VIEW,OF SMALL MOTOR GENERATOR. 


Both the machines are fitted with automatic grease lubrication. A 
neat flexible coupling is also provided between the motor and the 
generator, and a groove is made in one portion of the coupling so that 
a belt can be used for driving models or light machinery when the 
dynamo is not being used. We pointed out that these little machines 
are likely to be in large demand for amateurs who run model railways. 
wireless telegraph outfits, and who carry out electrical experiments 
of various kinds, , 
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|. SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


Now Specified hy the Admiralty. 


MAKERS ı 


HENRY WIGGIN & CO, Ltd., 
George Street, Birmingham. 


TELEPHONE : 6400 CENTRAL. 
GRAMS : '"WIGGIN BIRMINGHAM.” 


| 
|. 
i 
| 
| 


AGENT : 


LIONEL ROBINSON, 
9, Staple Inn, London, W.C. 


PHONE; 6823 HOLBORN. 
TELE oR AMS, "FERRYDOM, LONDON." 


WOTAN CONCENTRA LAMPS. 


Wotan concentra lamps have been, as in the case of other 
types of Wotan lamps, placed on the market with drawn wire 
filaments after considerable experiment. They are manufactured 
under master patents, and are suitable for both alternating and 
direct-current circuits. With the ordinary metal filament lamp a 
photometric measurement of candle- power shows a brilliance of light 
at right angles to the axis of the lamp, while directly underneath the 
lamp the light is considerable weaker. In general installations, 
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VIEWS OF Woray CONCENTRA LAMPS. 


where an even illumination is not essential, this lamp is Satisfactory, 
but where it is necessary to light an area evenly, shades or reflectors 
must be used to bring the maximum brilliance of the lamp into effi- 
cient service. This cannot be done without some loss of light, which 
will vary in accordance with the shape and style of glassware uscd. 
By using the Wotan Concentra lamp, which has an ingenious 
arrangement of filament, a high illumination is obtained beneath the 
pip end of the lamp. The filament is arranged conically on a special 
patent support, the upper portion of which is much wider than the 
lower. By this means an efficient direct illumination is obtained 


without the aid of a reflector. In order to further intensify the light 
these lamps can be obtained top half opal with ribbed bulb. These 
lamps are suitable for use in shop windows, letter cases, work 
benches, work tables, writing desks, &c., where it is necessary to 
concentrate the light on to a small surface. s 
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PoLAR CURVE or Co::cENTRA LAMP. 


The intensity ‘of the floor illumination ,with the Wotan Con- 
centra lamp is from two to four times that given by the ordinary type 
of lamp. The lamps will be manufactured for low voltages from 90 
to 135 and high voltages from 180 to 260 in 30, 40 and 60-watt sizes 
respectively. They are supplied in two distinctly separate types of 
bulbs—the/plain bulb and the lens bulb. Siemens Bros. Dyn mo 
Works, Dalston, N.E., will furnish full particulars and price; on 
request. 


—— — 
-—— 


THE 150-WATT MAZDA LAMP. 


The B.T.-H. Co. are now listing a new size of Mazda lamp, taking 
150 watts, to meet the demand for a lamp intermediate in size 
between the present 100 and 200-watt lamps. This 150-watt Mazda 
lamp is made in both 100-130-volt and 200-260- volt range, and in 
either pear shape (4} in. diameter, 8 in. overall length) or in round 
bulb the same size as the existing 200-watt lamp. The addition of 
the 150-watt lamp represents a useful extension of the wide range of 
Mazda lamps in standard sizes which has been developed to fulfil 
the requirements of all lighting conditions met with in practice. 
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EARTHED 


WALL PLUGS 


15 AMPS. 250 VOLTS. 


For RADIATORS & COOKERS 


IN PRIVATE HOUSES. 


Complete Motor Installations. 


Y A J HERE work of this nature is in contemplation in 

connection with Electrical Power Factory Driving or 
Colliery Equipment, we shall be glad to have an oppor- 

tunity of submitting our Specification and Estimate, 


The construction of the “Scholey” Motor renders 
the Machine eminently suitable for heavy 
drives, as it invariably gives the maximum 
amount of work with extremely low con- 
sumption of current— which, after all, 
are the chief requirements demanded 
by Consulting Engineers, Factory 
and Colliery Proprietors. 


Enquiries will receive 
immediate personal 
supervision. 


A EARTM WIRE" 


|, E 


"i » 


SCHOLEY & CO., Ltd. 


151, Queen Victoria St., 
LONDON, E.C. 


ra 
Dr . 
“EARTH : 
WIRE" 


"EARTH" 
SCRAPING 
CONTACT 


° 
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& CO., 
LE s 

HEBBURN- 

ON-TYNE. 


REYROL 


A HALF-WATT STREET LIG G goliath E.S. holder. Further particulars and prices will be given on 
HTIN FITTING. application to the B.T.-H. Co., Mazda House, 77, Upper Thames- 

j street, E.C. 

A new Half.Watt fitting employing a radial wave reflector, EE t 


of stamped fluted steel with a reflecting surface of white HEATING AND COOKING APPARATUS. 


vitreous enamel, has just been designed. The upper surface is 
painted green. To accommodate the neck of the Half-Watt 
lamp the reflector is fitted with a specially long gallery or housing. 
The radial wave reflector fitting can be used with any form of Street 


A new line of inexpensive electric utensils is being put on the 
market by Krupka & Jacoby. In a new list just issued it is stated 
that a two years’ guarantee is given against faulty workmanship and 
inferior material. The Saucepans, warming plates, kettles and irons 
are comparatively low priced, and doubtless will find an immediate 
market. The saucepans are offered in 1, 24 and 5-pint sizes, rated 
respectively at 380, 550 and 770 watts, The last named has 3-heat 
control. The warming plates are two in number, and measure 12 in. 
by 8 in. by 4 in., and 163 in. by 84 in. by 4} in. respectively, being 
rated at 375 and 440 watts. Several patterns of flat irons are also 
included in the list. We are asked to call special attention to one 
pattern in which a rotary switch is provided in the iron handle, so 
that the current can be turned off without disconnecting the adaptor. 
The rating of these irons is, if anything, on the low side. A 5b. 
Iron has an energy consumption of 320 watts, 7 lb. 400 watts, 94 lb. 
450 watts. The same company is offering an inexpensive pattern of 
water heater for private houses, doctors, dentists, barbers, hospitals, 


&c. This weighs 33 1b., and has an energy consumption of only 
ALF-WATT LAMP AND RADIAL Wave REFLECTOR. 200 watts. Itis priced at the remarkably low figure of 15s., including 


2 yds. of flex and plug. j 


Mazpa H 


lighting post, bracket or cable suspension equipment. The 
characteristics of the radial wave reflector have been described 
before, but they may be briefly referred to here. The general defect 
` with ordinary reflector equipment for street lighting is that a high 
intensity of light is given immediately underneath the lamps, while 
between the posts the illumination is inadequate unless tho standards 
are closely spaced. The radia! wave reflector obviates the difficulty 
by giving a more nearly horizontal direction to the light rays than is 
| possible with a concave reflector. The radial wave reflector projects 
A the maximum candle-power between the horizontal and an angle of 
| 30 deg. below the horizontal, and thus gives a fairly uniform illumina. | 
| tion between the posts when they are correctly spaced. Radial oe ghey % a 
t wave reflector fittings are supplied complete with special gallery and E.ectric, Iron wrTH, SwıTcH 
fus P S 4 EH 
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Opened your “ Wotan ” knife yet ? D 
* * * * : 


A 5-ton electric vehicle climbed up on to Epsom Downs 
last week. After this Mr. A. C. Gilling will endeavour to 


THE | organise a heavy-weight Electric Derby over the famous course. 
* * * * 
OUR HOT PLATES. 
ROUND TABLE. — 


Messrs. Ferranti Limited for giving their London address as 
Central House (opposite Opera House), Kingsway, W.C., the 
said Opera House being used either as a music hall or as a home 
for performing animals. 


No. 136 to— . f 
EVENT OF THE WEEK.—H.B.M. Postmaster-General’s Mr. A. Bruce Anderson for doing his best not io be vd 
conscience becomes troublesome. Mr. J. E. Taylor is rein- what.” (See our “ Correspondence " columns this week.— 
stated. K.V.A.) 
* - * * No. 187 to— 


, 


“ Tube Luxuries ” shrieks a headline. Well! they might Mr. F. Ayton for his article on “ Electric Vehicles," pub- 
provide a seat for every passenger, some passably polite lift- lished in the ‘‘ Manchester Guardian " during the Commercial 


men, and occasionally a lift to meet the trains. Motor Show week. _ 
* * * * iSc 2 
We understand that Mr. T. E. Gatehouse will eat the first THE SECOND LADIES" HARMONIC. 


meal to be electrically cooked on the first main-line railway in 
this country as a mark of appreciation of his efforts after Aisgill. ———— 
* * * " In the Chair, Mr. A. P. TROTTER. 


(Unofficial Programme.) 


At the Institution dinner on Thursday last Sir James Ap Navseam SoLo.. “Lest we Forget" — .. I = 
Crichton Browne paid a high compliment to the electrical Mr. T. E. GATEHOUSE. 
industry in comparing It to the mustard seed. He must have Humorous Sone “ The (Electric) Farmers Boy ` After Lodje 
heard it spoken of as very hot stuff. Mr. W. DupbELL, F.R.S. 
RACONTEUR.. " Tales of My Bedstead Aerial"  .. — 
meni "uu From the Menu of theFerranti Stuff Mr. A. A. CAMPBELL SWINTON. 
Dinner. PRoruNnbo SOLO  .."'lhe Anchor's Weighed”. . $5 — 
| c | Mr. H. H. Homes. 
r JS]D]DZN NI | | ji " " Comfort ye my people” .. 4 Handel 
| 4 * , LI Ow * 
: PIPTM ANAVAL à ASYNCHRONOUS ae ee eae — 
| . se | N ý friends, s l.nigbt gol abd say Duet "E rm, rm, ye rave sa ae en onn 


Mr. F. W. Purse. 
HUMOROUS SKETCH " Arnessing an 'Orse ^. .. a Evans 
Mr. J. Horace BOWDEN. 
CUISINE INTERLUDE “ Come and have a look what I've got " Williams 
Mr. R. F. VENNER. 
MEDLEY  .. "We've got to sing in Ragtime " Fay & Kirkby 
ELECTRICAL MASTERS’ ASSOCIATION. 
THREE Core Duer “Let us waltz round together" . . Cooper 
Messrs. Hirst & BEVIS. 
VENTRILOQUIST '' Imitations of a Boatswain's Pipe ` 


and ‘* Paragon Patter `.. £s Durtnall 
Mr. W. P. DURTNALL. 


GRAND FINALE AND CHORUS “ Arise, Shine” .. Us Handel 
THE T.L.A. (TO THE } WATT). 


“my dear [I] was the first to come away” 


LE) 
AT THE . « «© FRIDAY FED, 6TH,1914 
MIDLAND HOTEL. AT 645,DRES OPTIONAL 
MANCHESTER, . CHAIRMAN, 
WINDMILL STENTR. ABRVCE ANDERS. ESO 


ie f l 


— 


BACK VIEW OF A PROMINENT 
PERSONAGE GOING HOME AFTER THE THE “POINT FIVES.” 
Dn. FERRANTI AS ELECTRIC CHEF. AFORESAID DINNER. ——— 
Mr. J. Horace Bowden (Poplar). si F. W. Purse (Carlisle). 


: : ] T . H. F. thampton). .S. T. Allen (Wolverhampton). 
An article we recently received begins : Two or three M Wen ca n) Mr WG. Pieces Wa cham}, 
Mr 


thousand years ago, one of the old Grecian philosophers MeT. Roles (Bradford). . H, Gray (Accrington). 
(Tacitus, I think it was) said, * There is nothing new under the Mr, A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
sun. But this worthy gentleman was wrong.” We agree Mr.C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
doubly. This is the first time we have seen one of Solomon’s Mr, A. H. Seabrook (St. Maryle-| —tlepool). 

sayings ascribed to a heathen Roman, or that " worthy dn " E Ht T zs W. Beauchamp (West 
man " described as a Greek philosopher. Anyhow, as Virgil “ir. E. R. Reading). : 

remarked, " What's in a isis T Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, SELF-ACTING STARTERS 
ELECTRIC HEATING & COOKING APPARATUS. | [[JHAVE PROVED THEIR MERIT. 


Write for Binder ‘‘N.” : IGRANIC ELECTRIC CO. Ltd., LONDON and BEDFORD. 
————— HRCEEORNIWIUIENIIEDROM a narco c 
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COMBINED 
INSULATOR AND FUSE 


FOR 
TEMPORARY OR PERMANENT 
OVERHEAD WIRING. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orrice: CAXTON HOUSE, WESTMINSTER, SW, 
Telephone: Gerrarp 860. Telegrams: “ SIBMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMBS STREET, B.C. 
Telephone : Crry 5350, Telegrams: “ SIEMOTOR, Lonpon.” 
BRANOHES : 

BIRMINGHAM GLASGOW SHEFFIELD OALOUTTA BINGAPORE 


BYONEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG 


MELBOURNE 
OARDIFF NEWOASTLE OAPE TOWN MADRAS RANGOON TORONTO 


BELLING ELECTRIC FIRES. 


One of the most popular electric heating devices at the present 
time is the Belling fire. This apparatus has sprung from compara- 
tive insignificance into a position of great popularity, and is probably 
in greater demand at the present ti me than any other electric heater. 
Messrs. Belling & Co., Derby-roa d, Edmonton, London, N., have 
arranged a Spring publicity campaign for bringing clectric heating 
in general, and the Belling fire in particular, prominently to the 
notice of electricity consumers, They have prepared a circular 
letter and pamphlets, and other advertising matter, also a poster, 
and with this powder and shot they hope to secure considerable 
business. We are asked to state that the “ standard ” pattern of 
fire is still the most. popular of the various lines manufactured, that 


THE Bkrrixa 


PEDESTAL Fink. 


it is now being sent out with te ‘also a push in the reflector 
through which the flexible cable is passed. The company frankly 
admits that it has been behindhand in its deliveries, but states that 
the output has increased so rapidly that they have had considerable 
difficulty in keeping up with it. They have, however made arrange- 
ments to despatch either the office portable or standard patterns in 
five to seven davs from receipt of instructions, We notice in the 


rminals, and 


1914. 
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pamphlet that several new patterns’ have been introduced. The 
Doggrate pattern, for instance, is an artistic design which is supplied 
in black matt finish, measures 17 in. high by 16 in. wide, and is 
loaded at 2 kw., with two switches. It is offered for smokerooms, 
billiard rooms, halls, lounges, &c., and is priced at £4. 4s. A some. 
what similar design, but mounted in an ornamental brass frame, is 
the pedestal pattern. This measures 96 in. high by 18 in. wide and 
is also loaded at 2 kw, Tho price, however, is £13. 10s. AI] six-bar 
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THE B&rziNG. Doc GRATE Fink. 


patterns of Belling electric fires can be provided with three-switch 
control. These fires are guaranteed for three years. 

Those interested in the booming of electric fires, particularly at 
this time of year, when the mornings and evenings are chilly, should 
apply to Messrs. Belling & Co. for advertising matter. 


IMPROVED STREET LI 


The Borough Council of St. Paneras has recently installed a number 
of Angold magazine flame 


lamps in the Euston-road, in place of the 
old open type ares, which had done duty there for so many years, 
The improvement in the lighting is seen in the illustration shown 
herewith. In this the excellent diffusion for street lighting purpose, 


GHTING IN ST. PANCRAS. 


Evstox Roap LIGHTED BY FLAME ARCS. 


due to the specially designed globes, is very noticeable. The Angold 
magazine lamps are of 10. 


old lamp was about 400 
3,000 c. p. and 4,000 C.p., with the same ex 
lamps have also been e 
the Tottenham C 


ampere capacity. The candle- power of the 
Cp» whereas the new lamp gives between 
penditure of energy. Similar 
rected by the St. Pancras Borough Council in 


ourt-road, Hampstead-road and Camden-road. 
LEADING MANUFADTURERS: 


THE STERN SONNEBORN OIL CO., LTD., 
Royal London Houso, Finsbury Square, London, E.C 
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Sei” ea? 


SELL 


ROYAL 


EDISWAN 


DRAWN WIRE 
(TUNGSTEN) FILAMENT LAMPS. 


FULL PARTICULARS FROM 
—- THE — 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO. LTD, 


PONDERS END, MIDDLESEX. 


London Showrooms : 
36-37, QUEEN STREET and 11, COLLEGE HILL, E.C. 
BRANCHES IN ALL IMPORTANT TOWNS: 


EDISWAN 
EVERYTHING - ELECTRICAL. 


JOHNSON & PHILLIPS, LTD. eee 


Telephone: 


ESTABLISHED 1875. Juno, possi ut Woolwich 438 (6 lines), 
J. «P. TRANSFORMERS 
ARE MADE 


On Scientific Lines. 


NOTICE:—-THE SIMPLE CONSTRUCTION. 
THE SOLIDITY OF THE DESIGN. 
THE OIL CIRCULATING DUCTS. 
THE MASSIVE CLAMPS. 
THE FORMER WOUND COILS. 
THE SOLID KICKING BLOCKS. 
THE MICARTA BARRELS. 
THE ARRANGEMENT OF TERMINALS. 


AND FINALLY NOTE THE PLEASING APPEARANCE OF 
THE COMPLETE ARTICLE. 


BO KVA TRANSFORMER 
QUOTATIONS GIVEN FOR ALL SIZES & TYPES. COMPLETE. 
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FIXTURES FOR HALF-WATT LAMPS, 


The advent of the half-watt lamp has rendered necessary the 
creation of a variety of new fixtures, and the re-designing of some of 


THE “Navy” REFLECTOR Bowr, Har-Watt FITTING. 


the present types. Many existing patterns can be utilised with half- 
watt lamps, but the special nature of the new lamp necessitates 
special requirements in fittings if satisfactory results are to be 


THE “First Cimzes” Harr.WaTr LANTERN, 


l68 


obtained. To meet this need the G.E. C. has produced specially 
designed fixtures, and we have received from them a comprehensive 
list of such fittings, both for exterior and interior use. 

The intense brilliancy of the half-watt lamp—upon which, of 
course, its great efficiency depends—results in the glass bulb getting 
much hotter than the standard high-candle-power tungsten lamp, 
and in the design of half-watt fittings special attention must. be paid 
to the ventilation of the lantern. 

Another important point is that the high intrinsic brilliancy 
requires that the enclosing glassware of the fittings shall ensure 
the diffusion of the light over a large arca, while absorbing only the 
minimum of it. The equipment of the G.E.C. fixtures with the now 
well-known * Superlux " or “ Equiluxo `“ glassware, we understand, 
enabłes this necessity of low absorption and high diffusion to be 
complied with. We note, however, that where desired, clear, 
opaloid, frosted or satin finished glass can be supplied to order, 

Where artistic effect is essential, it is desirable that the long neck 
of the lamp should be concealed by suitable and tasteful metal work, 
which should also, in certain cases, allow of adjusting the position of 
the lamp. ‘‘ The Citizen " series of lanterns, of which we illustrate 
“the First Citizen ” may be described as a typical half-watt fitting. 


N 
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THE **Sarox " INDIRECT Bowr. 


Made of either green vitreous enamelled iron, or polished or green 
enamelled copper, it allows for triple ventilation, correct reflector 
curves, and right lamp position, whilst the * Superlux" glassware 
completes the effect. The interior fittings include some handsome 
new designs in artistic metal work, and of these we illustrate the 


ü Navy," which can be obtained with reflector bowls of either 16, 20 
or 24 in. diameter. 


À similar type, though slightly more ornamental, is the * Army." 

Several types of indirect bowls are listed, and we are asked to draw 
special attention to the “ Salle" and the “Salon” of which we 
Fitted with “ Superlux ” silvered glass mirror 
reflectors, they have a diameter and depth of 15} in. by 8 in., and 

y llin. respectively, and are expected to give pleasing 
results. Those in need of suitable fittings for half-watt lamps should 
Secure a copy of this price list by writing to the G.E.C., at their head 
office, or to any of their provincial branches. The illuminating 
engineering department of the company will also give information 


as to suitable lighting units and their arrangement in order to obtain 
any illumination value required. 
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They Infringe No Patents and our Indemnity Holds Good. 


Ups AS Bs € VT 
EN Ear ee 


WAS 


WIRE 


LAMPS 


Will give lasting satisfaction to those private con 
sumerson your books. Tellthem that they are strongest, 
and burn brightest and longest, and you will make 
ready and satisfactory sales. 
stock of ‘Elasta’ Lamps ? 


WRITE FOR TERMS? 


Have you a representative 


If not, hadn't you better 


. POPES. BLECTRIC. LAMP CO. BID. 


HYTHE ROAD, WILLESDEN, 


LONDON, N.W. 


FANS AND BLOWERS. 


We have received from Simplex Conduits Ltd., Garrison-lane, 
Birmingham, a copy of list No. 527, which gives particulars of their 
fans and blowers, sewing machine motors, buffing motors, &c. 
The fans cover the usual range of desk, bracket and porthole types, 
having blades from 10 in. to 16 in. diameter, Prices and particulars 
are also given for a range of box blade ventilating fans from 12 in. 
diameter to 6 ft. diameter, These box blade fans are designed for 


VIEW oF LARGE SIZE SIMPLEX BLOWER. 


use in exposed positions with the minimum of attention, being fitted 
with carefully balanced blades, and thoroughly tested before being 
sent out from the works. These fans can be fitted with thrust ball 
bearings for running with the spindle in vertical position. Small 
motor generators suitable for accumulator charging, electric blowing, 
and experimental purposes are listed in outputs from 50 to 250 watts. 
Another item of interest, of which we give an illustration herewith, is 
a small blower for use in connection with the ventilation of large 
rooms or for the removal of dust, wood shavings, fluff, &c., from 


factories. These blowers ean also be used in smithies. As will be 
seen from the illustration, the fan wheel is direet-coupled to the motor 
spindle, and the starter regulator is arranged in the base, thus render- 
ing the whole apparatus self-contained. Copies of this catalogue 
can be had on applieation to any of the branches. 


““MANGANESITE.”’ 


The preparation which bears the above trade name is suitable for 
covering flange pipes, manholes, evlinder covers, high pressure Joints, 
temporary joints, caulked and screwed joints, in either steam, water 
or gas pipes. The merits of the material are set out in a my, book- 
let, which is being issued by John Hudson & Co.'s successors, Mansell- 
street, London, B. 1t has been subjected to severe tests by plant 
users of every description. Prof. E. Josse, of the Royal Technical 
High School, Berlin, carried out a series of tests which extended over 
a period of 12 months. Particulars of these tests will be supplied 
on application. Tn one case the Manganesite was applied to large 
faced flanges with and without the insertion of wire gauze. A uni- 
form layer of the material is formed when the flanges are screwed 
up. Immediately after the application of the Manganesite, and 
the tightening up of the bolts, steam was turned on. Flange joints 
made in this way were used for 10 months without giving any trouble. 
The steam pressure was 180 1b. per square inch, and the material 
was subjected to a temperature of 662°F. In another case a Glasgow 
chemical works operates a large steam vessel under a pressure of 
140 Ib. per square inch. The crown of this vessel, instead of being 
riveted on, is fanged and bolted. as it is necessary to open it at various 
times, presumably for caulking purposes, The diameter of the lid 
ix 5ft., and until Manganesite was used for the joint, it had been 
practically impossible to make satisfactory a job of it. 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturere of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 


C. Lost uie 
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Thomson- Houston Co., Ltd., giving revised data and prices as now 


standardised by the leading lamp manufacturers of this country. 

NO MORE INJU RIOUS F UMES IN The range of automobile lamps is complete, and includes headlight 

: lamps (with special design of helical filament—now the standard 
THE WORKSHOP. pisci 


for headlight service), sidelight. lamps, tail and dash lamps, interior 
lamps, steering pillar lamps, &c., &c. In addition to these lamps, 
the new battery lapef) price list covers special types of low voltage 


USE THE M C.C.'S lamps for motor ‘buses, hand lamps, and general battery service, 
B 


illumination lamps, and flash-light lamps, for all of which there is a 


a a considerable demand. | 
© What are usually known as automobile lamps can, of course, be 
O e | i n g U | employed for many other purposes, such as for motor boats, yachts, 
aeroplanes, airships, carriages, &c.. and in estimating the possible 
| ; . ‘se lamps the contract. ; confine his attenti 
(Water White). scope of these lamps the contractor should not con e his attention 


to the motor field, although that is naturally the most important. 
For Tin-plating and Soldering of Tinplate, Galvanized Iron, Zinc, 
Lead, Nickel, Copper, Brass and almost every Metal. 


4n Stone Bottles at Gd. and Ix. * EYE-REST " HALF-WATT FITTINGS. 


Obtainable from all Hardware Seres. The applications of the half-watt lamp are daily being extended, 

Hae and interest attaches to the Alba semi-indirect and sphere fittings, 

ADVANTAGES: 1. Does not stain, and leaves no trace of residue. weatherproof lanterns and radial wave street lighting fittings which 
77 3. Ts a clear liquid, made of almost chemically have already heen specially designed for the new lamps. 

pure ingredients. The B.T.-H. Co. have also developed a range of * Eye-Rest " 


5. It is very cheap !and uses less solder than any indirect lighting fittings for use with Mazda half-watt lamps. There 
other preparation. l 


4. Lastly, it does not injure the workers’ health. 
It can be supplied Concentrated into Powder for Export. 


oO 


IRONMONGERS stocked through Messrs. J. KEEVES & SONS, Ltd, 
BOUNDARY STREET, LONDON, E. 


MOTOR TRADES stocked through Messrs. THE MANUFACTURERS: ACCES- 
SORIES CO., Ltd., GREAT EASTERN STREET, LONDON, E.C. 


BIRMINGHAM AGENTS : Messrs. ALLEN & TIMMINS, 226, GREAT RUSSELL 
STREET. 


THE MIDDLESEX CHEMICAL CO., LTD., 
Langbourne Wharf, MILLWALL, LONDON, E. 


- AUTOMOBILE AND BATTERY LAMPS. 


Many changes have recently been made in the sizes and prices of 
Mazda Automobile Lamps. The prices in several instances have 
been reduced, and the SiZes re-arranged in consultation with motor 
and car lighting equipment manufacturers, with à view to a more 


Tyrican * Eve-RgsT" H ALF-WATTIFITTINUS. 


| VV. : 
!* MAZDA | | B.T.H PATENT 


E.T H.PATENT | 


are nine of these new fittings, seven having metal bowls and two 

moulded composition bowls. The fittings consist of standard bowls 

and suspensions with the addition of suitable ornamented housings 
covering the holder and neck of the lamp. : 

These modified designs have bcen ingeniously and artistically 

p carried out, and they provide effective and decorative means of 

E adapting the half-watt lamp to interior lighting. Even with the 

SPECIMENS OF Mazpa BATTERY LAMPs. ordinary tungsten lamp, indirect lighting has made remarkable 

strides during the last. few years, due to a greater appreciation of its 

e comfort. and hygienic advantages. "The coming of the Mazda half- 

complete standardisation and a greater convenience of replacement. watt lamp, by rendering indirect lighting twice as efficient as formerly, 

Also a number of additional types are now included under the head will undoubtedly increase its vogue. The British Thomson-Houston 

of Battery Lamps. i , Co., Ltd., Mazda House, Upper Thames-street, will be pleased to 

A new price list (No. 2,339) has Just been published by the British 


The ALUMINIUM CASTINGS Go.,) [The ALUMINIUM CASTINGS CO. 
GREENOCK. Ltd., 


GREENOCK. ae 
ALUMINIUM CASTINGS OF ALL KINDS. 


“SOLAR” PURE CAST ALUMINIUM 
MACHINE MOULDING. FINE FINISH. COOKING UTENSILS. Write for Catalogue. 


D 
) 
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HESTIA STOVES. 


The patent electric stoves made by A. Schonfield & Co., Hope- 
street, Glasgow, are of a special design, in which a heavy ruby glass 
cylinder in one piece is introduced. The illustration shows how this 
has been effected. The cylinder rests upon an annular base, having 
four supporting feet, and its upper part is surmounted by a per- 
forated top. on which is a portable belt to carry water which is 
evaporated by the heat of the etove and carried off into the atmo- 
sphere. In this way the air in the room in which the stove is used is 


GENERAL View oF Hestia STOVE. 


kept moist. The stoves are made in four loadings—1,000, 2,000, 
2,500 and 3.000 watts—but the size of the stove is the same in each 
case—namely 22 in. high and 12 in. diameter. The makers recom- 
mend the stoves especially for office use. They have also developed 
a simple form of automatic temperature control device which puts 
the stove in and out of circuit as the temperature falls and rises, In 
this way a stove may be left switched on and a room will not be. 
come overheated. The temperature range is adjustable to any 
desired extent. 


B- REYROLLE & CO., ua 


WITH 
Complete Enclosure of all Conductors. 


rmoured pou | CIRCUIT BREAKERS. 
| iL 
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ELECTRICALLY-HEATED STEERING WHEEL GRIPS. 


The adjoining illustration has appeared in several of our American 
contemporaries, and shows & novel method of keeping the hands 
warm through electrically heated grips on the steering wheel. The 


GENERAL ViEW or HEATED STEERING WHEEL. 


energy consumption is said to be about half to a pair of head-lights, 
or probably about. 12 watts. and the dynamo or battery can be used 
as the source of supply. Now that dynamo lighting sets are becom- 
ing so common on motor cars there should be a demand for a device 
of this description. Evidently our American friends anticipate a 
big sale, for they have formed a company known as the Motorists’ 
Warm Grip Co.. Marshall, Texas. to manufacture and sell the article. 
With a pair of warm grips on the steering wheel and an electric foot- 
warmcr, the driver of a car would be able to defy the keenst blizzard. 
The idea is worth developing by the new electric battery vehicle 
makers who have juice to spare for the operation of little luxuries 
such as these. d 


AUTOMATIC WEIGHING. 


The increase in the use of machines for automatic weighing has of 
late years become so apparent that we understand Messrs. W. & T. 
Avery (Ltd.), Soho Foundry. Birmingham, have had to carry out 
extensive alterations to this department of their factory. In one 
portion of the entire department is a set of grain elevators upon 
which every automatic grain scale is tested before leaving the works. 
It may be remarked that automatic weighing machines are now in 
general use by grain handlers at all the leading ports at home and 
abroad. The machines of large capacity are capable of weighing all 
kinds of grain varying from 20 1b, to 65 1b. to the bushel, and an 
important feature is that no adjustment for light or heavy grain is 
necessary, as the machine automatically compensates for any 
variation in the specific gravity of the grain. The machines referred 
to are also fitted with a patent feed control, by means of which the 
scale is automatically prevented from working until there is sufti- 
cient to make a full weighing in the top garner. and the dust cover, 
which encloses the grain in its progress from the top hopper into the 
weigh hopper of the weighing machine. prevents the escape of dust 
during the operation. The ticket printing counter is a new feature, 
and is fitted on all the large automatic grain scales. The special 
printing mechanism on the counter prints on a ticket by the pres- 


SWITCHGEAR & COWANS, LTD. | 


SPRINGFIELD LANE, 


HG EAR SALFORD, 


COMPLETE STATION EQUIPMENTS. 


TIME LAGS. 
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BRITISH MADE 


COUNTY 


LAMPS 


STRONG ano LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


AGNES ROAD, UXBRIDGE ROAD, 


ACTON. 
Tel.: CHISWICK 1114, 


N 


sure of a handle the starting number and the finishing number of a 
cargo of grain. To this record can be added the weight of the 
residue, ascertained by a special residue w eigher, as that the total 
weight of the grain delivered is printed on a special ticket which is 
copyright. 'lhese machines are used for automatically weighing 
coal, ore. cement. clinker. phosphates, granulated and powdered 
materials. sugar, teas, oil, water. sugar Juice and all kinds of liquid. 


A SWITCH CEILING ROSE. 


There are many places in which it is more convenient to turn a light 
on or off by means of a pull chain or key holder than by a suspension 
switch or a switch on the surface of the wall. The pear switch and 
the independent pull switch are well known electrical accessories, 
but they must be used in conjunction with a separate ceiling rose, or 
some other outlet device from the lamp. With a view to combining 


the functions of these two deviees, the (General Accessories Co. ig 
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INTERIOR View or Swyircg ( BILING ROSE. 


putting on the market a combination ceiling rose antl switch, The 
adjoining illustration clearly shows the construction of this. The 
switch movement ‘is actuated by a ratchet and pawl device which is 
under the direct control of the pull chain. A rotary action is obtained 
at the switch, the contact arm passing between double spring clips. 


Printed and Published by GEORGE TUCKER at the Editorial, Printing and Publ 
LON 


COLORED MACHINE 
RAG WIPERS. 
BEST WHITE RACS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Colored 20/- per owt. . White, 35/- 
They are perfectly Clean and Free from all Metallic Parts, 


3#- EVERY RAG CAN BE USED. 
There are from 500 to 700 Pieces in a Bag. 
Washed Meat Cloths also Stocked. 


~ eme ee ee 


If required a sample will be sent, post free, on receipt 
of 2/- P.O. 


F. R. YOUNG & CO, 
HARDWIDGE STREET, BERMONDSEY, 


LONDON, S.E. 
ESTABLISHED 1889. 


The insulation of the moving electrical parts is of marmorite. In 
order to obviate the principal trouble which arises with devices of 
this kind, namely, the action of rust, the ratchet motion is of nickel 
steel, and the spring of phosphor bronze. Large loop-in terminals 
are provided, and the poles are separated by a substantial porcelain 
bridge, which is pierced with holes for the flexible cord, so as to take 
the pull of the holder and shade and the flexible cord off the terminals. 
The device is extremely neat, being 23 in. in diameter, and 2! In. 
high, and the body is of the best vitreous china. The apparatus 1s 
supplied complete with 4 ft. of pull chain. The standard finish is 
white metal, but the chain can be supplied in black, bronze or copper. 


— —— 


THE *SUPERARC." 


Now that the half-watt lamp has come on the scene, the are lamp 
makers are beginning to point out the marked efficiency of their 
products by comparison with the newcomer. Engineering and Are 
Lamps, I.td., of St. Albans, have developed a type of arc lamp which 
is of the inverted enclosed pattern, and which has a burning life from 
four to six times as long as an ordinary open arc. They have styled 
this lamp the © "uperarce," and specially recommend it for interior 
illumination. They point out that the lamp is a true inverted arc, 
the whole of the operating mechanism being below the are, so that, 
with the exception of the supporting rods.there is nothing between the 
arc and the reflecting surface of the ceiling. The “ Superare ` has a 
burning life of from 40 to 70 hours, and the running cost is half that 
of metal lamps. It is possible to run the lamps a week without 
trimming, and on the assumption that an inverted bow! fitting with 
metal lamps requires dusting once a week, it will be seen that there 
Is practically no difference between the two lamps from the labour 
point of view, The lamps are designed for burning singly on 100- 
110 volts, two in series on 200-250 volts, or three in series on 230- 
250 volts with a direct current of 3 to 6 amperes. The efficiency hi 
said to be 2 candles per watt. Alternating-current lamps are run in 
parallel on 100 -110 volts, or above these pressures transformers are 
used. The lamps are supplied in plain covers enamelled white, green 
OT grey, or with ornamental covers enamelled and relieved. 
Opalescent glass or Vitrified enamelled iron reflectors are fitted, 
according as semi-direct. or indirect illumination is required, The 
height of the lamp is 38 in., and weight complete 30 Ib. 


ishing Offices Je 2 and 3, &SaLisPURY Court, Freer STREET, in the City of 


» FRIDAY, FEBRUARY 13, l 


173 


THE 


ROUND TABLE. 


EVENT OF THE WEEK.—Horse trams cease running at Cam- 

bridge. : 
* * * * 

We were given a short run on Saturday morning last on one 
of the Lloyd electric tractors— monster battery vehicles weighing 
2) tons. As we lumbered out of Horseferry-road Mr. Mossay, 
who was driving, was much amused by the description bawled 
at us by a bystander: ‘‘ Ugh! The Titanic! ” 
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WHEN MARCONI SPALL AVE Bill ua 
INSTALLED "Ig TRANS- B z^ 
ATLANTIC WIRELLES 

TELEPHONE £y &TEM. 


[From “ Telefunken Zeitung." Comment is needless. 


Lent commences on Wednesday next. All electrical men 
who regularly deny themselves smokes and drinks and other 
expensive luxuries are requested to put the money saved into 
their hip pockets. Having duly notified Mr. F. B. O. Hawes 
of its location, he will come along and collect it for the E.T.B.I. 
fund. What's the good of self-denying thrift if the money 
Is not given to a good cause ! 


A graphic?comparison between thefload factors provided respectively 
by the electric service to battery vehicles and industrial motors. 


Mr. C. E. C. Shawfield is presiding at a meeting of the Wol- 
verhampton Engineering Society to-night and “Tricity” Grogan 
is one of the speakers down to introduce the controversial 
subject of electric cooking. As Mr. 8. T. Allen is one of the 
Point Fives the gas advocates in the stud tram city should be 
on the qui vive. Anyway, a very lively evening is anticipated 
by electricians and gas bags alike. 
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TRANSFORMER OILS 


LEADING MANUFACTURERS: 


THE STERN SONNEBORN OIL OO., LTD., 
Royal London House, Finsbury Square, London, E.O, 


SUPPLEMENT to “ The Electrician,” February 20, 1914. 


À sign in the West End of London :— 
TEETH. 


EVERYTHING ELECTRICAL. 
* * * * 


Mr. J. D.'Morgan almost deserves a hot plate for the following 


obiter dicta, which referred to train-lighting systems, but might 


me BELLING 
ELECTRIC: FIRE: 


SUPERSEDES | 
ALL OTHERS | 


—as George Robey would say—‘ and very nice, too ! " 


be applied without loss of weight to the electrical industry 


generally. He said :— 

The development of the principal train-lighting systems appeared to 
be characterised by excessive accumulation of corrective accessories. A 
defect in the dynamo or battery was corrected by the addition of some 
device designed to prevent that defect from operating adversely in the 
lighting circuit. Frequently the accessory introduced a further defect, 
and this was rectified by another accessory, and thus the accumulation of 


corrective devices proceeded. 
* * x% R 


OUR HOT PLATES. 
No. 138 to— 
Lord Claud Hamilton for making the appointment of an 
American as manager of the G.E.R., an excuse for the dispar- 
agement of British talent. 


No. 139 to— l 
. Mr. E. H. Bendel for his suggestion (in our correspondence 
columns this week) that Russian characters be used to denote 


certain physical quantities. 


THE “POINT FIVES.” 
. F. W. Purse (Carlisle). 


Mr. J. Horace Bowden (Poplar). | Mr 
Mr. H. F. Street (Southampton). | Mr.S. T. Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham). 
Mr. T. Roles (Bradford). | Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). | 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &o. 
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SIEMENS 


THREE-PHASE 


INDUCTION MOTORS 


Protected type with slip-ring rotor, short-circuiting and 
brush-lifting device. 


All speeds, frequencies, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMIT 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams : " SiBMBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone : Crrv 5350, Telegrams : " SigMOTOR, LONDON." 


ED, 


BRANOHES : 
BIRMINGHAM — GLASGOW SHEFFIELD OALOUTTA — BINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
OARDIFF MEWOASTLE — OAPE TOWN MADRAS RANGOON — TORONTO 


PEDESTAL PATTERN INSTRUMENTS. 


tains the connections, which are protected and out of sight. The 
pedestal is cast with a fitting strip all round the underside, and pack- 
ing is usually inserted between it and the case to which the instru- 
ment is attached. The front 
is also packed, thus rendering 
the interior gas-tight and water- 
tight. The instruments are 
fixed by means of two bolts 
passing through holes in the 
pedestal casting, but the makeis 
will quote for other arrange- 
ments to suit any particular 
class of apparatus. 

The standard finish is dull 
black throughout, but instru- 
ments can be finished bright 
black or any colour to match 
the apparatus. with which they 
are to be used, at a small extra 
charge. 

Two distinct types are manu- 
factured. Pattern “ M." fitted 
with moving coil movements for 
continuous current only. Two 
l sizes are made e uivalent t 
6 in. and 8 in. dial round type. the length of scale bein: 1! in, and 
6 in. respectively. Ampere-meters are supplied with externa] shunts 
only. and prices include one pair of 4 ft. leads for connecting 
the instrument to the shunt, If specially ordered 6 ft. leads can 


he supplied without extra charge. The terminals consist of two 
small studs fitted inside the hollow nerk of the pedestal casting. and 
each provided with two hexagonal nuts. Voltmeters are fitted with 
internal resistances up to 400 volts; above this, exteral resistatices 
are supplied. The terminals are the same as in the case of ammeters, 


GENERAL vIRW OF PEDESTAL 
PATTERN INSTRUMENT. 


Pattern “ K.M.," fitted with moving iron movements for con. 
tinuous or alternating current. Two sizes are made, as in pattern 
"M." Ampere meters carry full current up to 500 amperes, and are 
intended for motors with a normal full load current of 400 amperes 
continuously. They can be arranged to work off current trans. 
formers for higher alternating currents. For higher continuous 
currents pattern ** M" instruments must be used. 'The standard 
terminals consist of two copper strips projecting below the pedestal 
casting. For currents up to 200 amperes, terminals consisting of 
two round copper rods 4 in. diameter, screwed into brass sockets, can 
be supplied at an extra charge. The instruments are made by 
Crompton & Co. at their Chelmsford Works. 


A NEW SOLDERING FLUX. 


The presence of any iron compounds in soldering fluxes is to be 
avoided, as this results in the formation of oxide and hydrate of iron 
within the soldered joint. On this account it is advisable not to dip 
the soldering iron in the same fluid which is used for testing the sur- 
face to be soldered, because the fluid becomes contaminated with 
iron and the efficiency of the fluid diminished. A separate recep- 
tacle should be used for the dipping of the soldering iron to avoid 
this. The Middlesex Chemical Co. recommend that the best way to 
wet the surfaces of the metals to be soldered with their fluid is to use 
a small brush. In this way an even seam can be obtained of no 
greater width than is necessary for a round joint and no solder is 
wasted. They supply soldering fluid also in concentrated and 
powder form, which affords a great saving in freight and packing. 
One pound of the soldering powder dissolved in 1 gallon of water is 
excellent for tinplate soldering. In this concentrated form the rail 
and sea freight comes to only about one-fifth of the freight of the 
liquid, and the saving in packing is even larger. 

The special casks in which soldering fluid is now exported and 
which hold about 40 gallons, cost not less than 30s. cach. Three 
times this quantity in powder form can be packed in a cask costing 
only 7s. 6d. The liquid is supplied in 40 and 10 gallon casks, 1 gallon 
jars and pint and half. pint stoneware bottles. The powder is packed 
in 6-7 cwt. casks, 1 ewt. kegs and 7 1b., 1 1b. and ] Ib. tins. 


EXPLOSION-PROOF GATE END SWITCH. 


We illustrate a gate end switch which is manufactured in large 
quantities for underground work by A. Reyrolle & Co., Hebburn-on- 
Tyne. The switch consists of a Reyrolle standard three-phase 
900- volt 50-ampere explosion-proof oil-break switch, combined with 
dividing box, having gland for armoured cable at one end, and at the 
other end a watertight plug and socket, the plug being interlocked 
with the handle of the switch, so that it cannot be withdrawn while 
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GaTe END SWITCH WIrH PLUG IN POSITION. 


the switch is in the “ on” position. If necessary the switch can be 
used as a gate switch, and can be fitted with either a watertight plug 
at each end or a dividing box at each end, instead of one box and one 
plug. as shown. Also the dividing boxes can be either of the vertical 
or horizontal type. The design is compact, and the construction 
is sufficiently strong mechanically to withstand rough usage. A 
pamphlet (No. 193) dealing with this switch is now in preparation, 
and may be obtained on application to the company. 
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VICKERS LIMITED. 


Motors and Generators of all types. 


|i 
I 


Rotary Converters. 


Complete 
equipment 
for the 

Patent 
electrical PEN - 
lighting emer 
and Reversing 


driving of Drive for 


Machine Machine 
Shops, Tools. 
Factories, 

Milis, etc. 


T: ree-phase Willans.Vic?.ers Turbo Alternator, 3,000 k.w., 1,£00 r.p.m., 50 cycles. Installed at River Don Works, Sheffield. 


= River Don Works, SHEFFIELD. 
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DESIGNED AND LIBERAL DESIGN. 


CONSTRUCTED TO 


Ample Contact Surfaces. 


WITHSTAND THE 
HEAVIEST AND 
Most EXACTING 
CONDITIONS OF 
o. SERVICE io 


Great Mechanical Strength. 


Perfection of Detail. 


WE SPECIALISE IN ALL TYPES OF SWITCHGEAR. 


Victoria Works, 


JOHNSON & PHILLIPS, LTD. ons-=~ “onsen s» 


elephone : 
Juno, Chariton-Kent. Woolwich 438 (6 lines) 
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JUST ISSUED. 


M ce a 


NEW LIST 


RHEOSTATS 


LABORATORY & 
GENERAL WORK 


ISENTHAL & CO. 


(Department 4), 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colonial 
Offices, Gc, 


STEP-BY-STEP SLOW-SPEED WORM GEARED 
STARTERS. | 


Telling your man to start the electric motors slowly has been found 
80 useless that many devices have been invented to make quick 
starting impossible. The device which has gained considerable 
popularity is the worm-driven starter, but in its ordinary form this 
type has one serious fault, to remedy which the ** Igranie " patent 


STEP-BY-sTEP STARTER SHOWN OPEN, 


the contact lever quickly and squarely on to cach 
à period before making a further move. It is 
with an ordinary worm geared starter. The 
slow uniform movement of the contact lever 
that on first touching each new contact the a 
inadequate for the current to be carried, and 


step. and pause for 
not possible to do this 
worm gear compels a 
with the consequence 
rea of actual contact is 
this condition lasts long 


be arrested to some extent by frequent polishing of the contacts to 
keep them in order, but this means that the ordinary worm-geared 
starter has come to need the skilled attention that it was invented to 


The '' Igranic " patent step-by-step worm gear is claimed by the 
makers to be free from this fundamental defect. It compels the 
operator to occupy a suitable period for cutting out the starting 
resistance, but it also compels him to move the contact lever quickly 
and squarely on to each contact and to allow it to rest there for a 
time before moving to the next. By this means the period of inade- 
quate contact is so reduced as to be non-jnjurious, and therefore 
negligible ; damage to the contacts is prevented, sparking is avoided, 
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IGRANIC 


STEP-BY-STEP STARTER SHOWN CLOSED. 
GUER M am: 


vve 


proper acceleration of the motor is secured, the life of the starting 
switch is lengthened, and practically no attention has to be given 
to keeping it in order, , 

This desirable object is effected without demanding any special 
skill or intelligence in the working of the switch. The operator only 
has to turn the handle round at a uniform speed in the ordinary way, 
and this will produce the desired jerky movement of the contact 
lever. To describe how this is accomplished would necessitate a 
fuller description of the construction of the apparatus which it is 
not the purpose of this article to give, but which the makers of the 
device (the Igranic Electric Co.) are ready to furnish to anyone in- 
terested. 

It should be stated that the adoption of the patent step-by-step 
worm gear does not in any way interfere with the action of the usual 
no-volt and overload automatic releases, Ag the addition of this 


to entirely eliminate the operation of human error from the control of 
their motors. 


——— eS 


MAZDA HALF-WATT INSTALLATIONS, 


A number of Mazda half-watt lamps equipped with Alba glass 
spheres have recently been installed in a part of the Bargain Base- 
ment at Messrs, Selfridge’s, Oxford-street. London, in place of 
enclosed arc lamps. 

À test made in this department. we are informed, gave the follow- 
ing result: The enclosed arc lamps, fitted with opal reflectors, and 
consuming 780 watts each, gave an average intensity of 2.5 ft.- 
candles on a plane 3 ft. from the floor. The same number of 
900-watt half-watt lamps, equipped with Alba spheres. gave an 
average of 7.5 ft.-candles in precisely similar conditions. If the 
half-watt lamps had been fitted with reflectors instead of globes 
their comparative efficiency would have been higher. As it is, the 
substitution of half-watt lamps has effected a saving of 36 per cent. 
in current and an increase in illumination of 200 per cent. 

So far as colour-matching is concerned, and this is a véry important 
consideration in department Stores, the illumination is equally as 
good as the original arc light—that is to say, about the same number 
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SPECIFY AND USE 


No Temperature Coefficient. 


CE 


Wire wili not Rust or Perish. 


= =~ Contains no iron. — — - ms 

The only Material of its kind Manufactured in England. 
——- Used iargely and Specified by the Admiralty. — — 

Used also by the litaiian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


Makers : 


HENRY WIGGIN & CO., Ltd., 


GEORGE STREET; BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


SHEET. 


Telegrams : ''WIGGIN BIRMINGHAM,” 


BARE. —— 


| Agent : LIONEL ROBINSON, 


S 3, Staple Inn, London, W.C. 
Telephone : 6323 HOLBORN. 
Telegrams : '' FERRYDOM, LONDON,” 


of colours can be matched under both. For example, blues, greens, 
greys, &c.. are better matched by arc light, whilst reds, browns, 
yellows, &c., can be judged more accurately under the light of the 
half-watt lamps. 

Another installation is at the Vauxhall Motor Co.'s showroom in 
Great Portland-street, and consists of Mazda half-watt lamps in 
composition bowl “‘ eye-rest " fittings. One of the chief advantages 
of indirect lighting in a motor showroom is that. by reason of the 
good light diffusion secured. there is a complete absence of shadows 
at the sides of the cars, and a considerable reduction and softening 
of those underneath them. Indeed. if the indirect lighting is pro- 
perly arranged, it should be possible to examine the under part of a 
chassis without using a hand lamp. 

It is interesting to note that the B.T.-H. Co. have also developed 
two more half-watt fittings. one having'a beautifully etched Calla 
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VAUXHALL Moror Co.’s SHOWROOM. 


glass bowl and the other being a short suspension fitting with an 
opalescent bow! and a white top reflector. 


COMPRESSION CHAMBER MULTIGAP LIGHTNING 
ARRESTERS. 


The compression chamber multi-gap arrester has been designed to 
meet the demand for a type of arrester which would give good pro- 
tection at low cost. Where power is transmitted by overhead lines 
it is always desirable to place arresters in circuit with all trans- 
formers if complete protection from lightning discharges is to be 
assured. We understand that this ideal condition can now be real- 
ised, as the price of these arresters renders it possible to install them 
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SELFRIDGE’S BARGAIN BASEMENT. 
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in conjunction with the smallest transformer connected to the supply 
lines. The compression chamber arrester embodies a number of 
novel constructional features, based on extensive experimental re- 
search, resulting in an exceptionally large discharge capacity in a 
device occupying little space. 

À resistance of about 40 ohms in series with the 2,200-volt arrester 
unit is all that is needed to secure a large discharge capacity in the 
arrester. The arresters are weather-proof, and are especially suitable 
for mounting direct on the poles carrying the overhead lines near the 
tappings to the transformers. The arresters are of the multi-gap 
type with current limiting resistance. A number of special zinc- 
alloy electrodes are placed in the lower portion of the porcelain tu be, 
and are spaced equal distances apart by means of porcelain separators. 
In the upper portion of the porcelain tube is located the carborundum 
resistance rod, the bottom end of which makes contact with the 
upper electrode. Outside the lower portion of the porcelain tube are 
placed the antenne, which are connected to the earth line and also 
to the lower electrode, the whole being sealed in the porcelain base, 
and the latter provided with holes for four fixing screws. The 
antenne consist of strips of metal lying parallel with the spark-gap 
electrodes, their function being to modify the capacity between each 
electrode and earth, thereby reducing the discharge voltage without 
reducingfhe power of the device to open the circuit after a heavy dis- 
charge. At the top of the porcelain tube a porcelain cap is placed 
and sealed in position. The line lead passes through the porcelain 
cap and makes contact with the resistance rod already referred to, 
by means of a special spring contact. | 


LINE. LEAD 
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——~— GROUND LEAD 
DETAIL or AÁRRESTER. 


The arresters are made for A.C. circuits, single-phase insulated and 
two and three-phase four-wire systems, single and three-phase sys. 
tems with earthed neutral, two-phase three-wire systems, and single. 
phase systems with one line earthed. The current voltages range 
from 300 to 5,700, Price list No. 4,502, just issued by the B.T..H.. 
Rugby, will be found to contain further particulars. 


— — — — — 


A WELL-LIGHTED DRAWING OFFICE. 


Good diffusion and complete absence of shadows and glare are 
more important here than in most other p 
work demands a high degree of mental an 


imposes a great strain upon the eyes, even under the best conditions, 
r 


preferences, it may be concluded that the system of lighting em. 
ployed by the B.T.-H. Co. in their own drawing office is. in their 
opinion, the best for the purpose in view. Semi-indirect fittings 
equipped with clusters of Mazda lamps are used. The fittings are of 
the ‘* Lumino " type described in a recent issue, and have opalescent 
globes and white enamelled metal stop reflectors. There is a double 
row of these fittings down the whole length of the drawing office, 
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B.T.-H. DRAWING OFFICE, Rvasy. 


which means roughly one fitting to each two drawing boards. The 
fittings are suspended from the girders about 12 ft. above the draw- 
ing boards, and the illumination is such that it is impossible for a 
draughtsman’s shadow to be cast on a drawing board from any 
direction. 


PYRENE FIRE EXTINGUISHER. 


A demonstration of this new extinguisher was given at the works 
of the Western Electric Co., North Woolwich, on Thursday last. This 
extinguisher, it is claimed, is especially suitable for dealing with the 
few fires that are caused by clectrical means. It et S 
is quite small, being only 14 in. in length and 3 in. 
diameter, and weighs 5 lb. when full, and con- 
sists of a double acting pump, operated by hand, 
containing a quart of Pyrene liquid. The figure 
gives a section through the pump. By means of 
its ingenious construction the liquid will bc 
sucked up in whatever position the pump is held. 
Another device is the safety catch, which is 
operated by a half-turn of the pump handle. 
This absolutely seals the pump, preventing any 
evaporation of the Pyrene. The action of the 
liquid when heated to 200^F. is to form a heavy 
non-poisonous gas blanket, which smothers the 
flames. Certainly the demonstrations given at 
Woolwich showed that it is extremely effective 
in this respect, a Pyrene hand pump quickly ex- 
tinguishing a blazing tank of petrol, with which 
an ordinary extinguisher had entirely failed to 
cope. Other claims of Pyrene liquid are that it 
18 à non-conductor of electricity, and has no 
harmful action on fabrics, machinery, polished 
woodwork, &c. A powerful electric arc was 
immediately extinguished by a jet of Pyrene 
without affecting the operator in any way. 
Also a test on a telephone switchboard had no 
ill effects on the switehboard, and another test 
on some telephone jacks when saturated with 
Pyrene liquid showed that the insulation resis- 
tance although dropping somewhat was still high 
enough to render working possible. Tests have 
also been made by the St. Marylebone Electric 
Supply engineers, who carried out experiments 
on their gencrators, which, when running at the 
station voltage, had Pyrene squirted over the 
commutators and brushes without affecting the 


Voltage or running of the machine in any 
way. 
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THE BRIMSDOWN 


Join the ranks of the 
* WIRUM" Agents. 


They are swelling every day, and their 
business is swelling too. The reason why 
is as visible and brilliant as the light these 


lamps yield. 


Get a share of the business being done. 


LAMP WORKS, LTD. 
3, KINGSWAY HOUSE, 
KINGSWAY, LONDON, W.C. 


A NEW LAMP PACKING. 


We are asked to call attention to the latest form of packing boxes 
in which Osram lamps are now being despatched. By the new 
system, after being enclosed in the usual cardboard wrappers, they 
are closely packed in these special boxes, and this not only effects a 
considerable saving in carriage but also enables the lamps to be 
stored in a smaller space than was formerly possible. The lamps 
are now packed. sealed and stored by the G.E. Co. in lots of 100, and 
it will considerably facilitate the speedy execution of orders if Jamps 
are ordered in this number, as it will only be necessary then to 
attach the addressed label and to immediately despatch the goods. 
They can. of course, be supplied in smaller quantities where desired. 
The company recommends the trade to store Osram lamps in these 
special packing boxes. as, apart from economising space in stock- 
rooms, these boxes form attractive advertisements when exhibited 
in shop windows. 


NEW EDISWAN ELECTRIC IRON. 


There is likely to be an increasing demand for the electric iron in 
this country, and we are interested to note that the “dison & Swan 
Co. have just completed the first batch of a new design of iron which 
they are putting on the market. It will be seen from the complete 


View or NEW EoiswaN IRON ASSEMBLED. 


view of the iron that the design is extremely neat and compact. 
I he slight slope given to the cradle carrying the handle adds con- 
siderably to the finished appearance of the iron. We also show the 
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View oF NEW EDISWAN [ron EXPLODED. 


details of the construction of the iron, the soleplate, the totally 
enclosed heating clement, the clamping plate and the handle. Tne 
resistance material is made up as a complete unit with pin terminals 
projecting upward. Should the element fail at any time it may be 
removed and be replaced by a new one simply by the unfastening of 
the two clamping bolts. The cradle for the handle is insulated from 
the upper plate by asbestos washers. A substantial porcelain con- 
nector, with protected flexible end and terminal guard, is fitted to 
cach iron. We are informed that the makers are putting this pattern 
of iron on the market in the 6 lb. size, and that the price will be 
12s. subject. It will be made suitable for use upon any standard 


electric lighting circuit. Tx 3 bes NT 
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EARTHED 


WALL PLUGS 


16 AMPS. 250 VOLTS. 


For RADIATORS & COOKERS 


IN PRIVATE HOUSES. 
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BRITISH MADE 


COUNTY 


^ EARTH WIRE" o 


METAL 


(LAMPS 


STRONG ann LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO.,LTD. 


"EARTH" 
SCRAPING | 


AGNES ROAD, UXBRIDGE ROAD, Mu MN -— 
ACTON. Ltd, 
Tel.: CHISWICK 1114. | | HEBBURN- 
i ON-TYNE. 
Ta | HALF-WATT OSRAMS AT HARROD’S. half-watt lamps are particularly suited for interior lighting situations | 


of this description. 


We understand that Messrs. Harrods (Ltd.) are able to boast the 
first half-watt lamp installation in the United Kingdom. The units 
employed are half-watt 100-volt 500-watt Osrams, connected two in 
series on 200 volts. These are contained in G.E.C. sphere fittings. 
similar to those shown in illustration, each sphere fitting containing 
one lamp. An equal number of such lamps have been installed in 
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View OF ONE OFITHE COUNTERS AT HaRROD'S, 


place of the arc lamps previously used, these having,been run in 
pairs—two in series. The G.E.C. sphere fittings are]fitted with 
“ Equiluxo " glassware. The photographs reproduced were taken 
entirely by the light of the lamps, and give a fair idea of the excellent 
light distribution obtained. The colour of light as compared with 
the colour of light from the arcs is said to be an improvement, having 
a whiteness without the excess of blue given by the arcs, conse- 
quently coloured fabrics are shown to the greatest advantage. This 
installation is of particular interest, because it confirms the claim that 


VIEW OF ONE OF THE AISLES AT HARROD’S LIGHTED WITH HALF-WATT 
OSR MS. d 
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THE 


ROUND TABLE. 


: EVENT OF THE WEEK.—Mr. F. W. Goodenough has an 


electric grill at Romano’s. 
* * * * 


We are a little diffident about awarding Mr. T. H. Thornton 
one of our hot plates. He will have so much to do to live up 
to {the standard which Lord Claud Hamilton has set him that 
he would not have time to use it. 

* * x * 


The suggestion of the Electrical Masters’ Association that 
the example of General Botha in deporting the strike leaders 
be followed with the E.T.U. is unfortunately impossible of accom- 
plishment. With the exception of G. B. there is no other 
country which will accept deportees. 

* * * * 


With a view to making all the facts known we invite those 
of our readers who know of cases of officials or directors of gas 
companies who use electric light, wholly or in part, in their 
private residences to write to us. We invite our readers to send 
us the names of such officials or directors who are guilty of this 


misdemeanor. A list of these cases would make interesting 
reading for our Scotch friend on the " J.O.G." 
* * * * 


À correspondent in the market gardening line asks us to 
suggest that Mr. N. W. Prangnell should take a walk through 
Covent Garden during the dark hours (early or late). He thinks 
that the trip would be of immediate benefit to the M.E.S. Co. 
We have had a look round, and it certainly would be worth 
trying. 

* * * * 

In his presidential address to the Wolverhampton and 
District Engineering Society Mr. Shawfield suggested that in 
the future electricity supply should be confined to lighting and 
power, and gas supply to heating and cooking. We have 
already awarded Mr. Shawfield one of our electrical hot-plates. 
We now have pleasure in awarding him a vas ring. He de- 
serves it ! 

* * * * 

To-morrow Mr. J. Snow Huddleston will preside at the 
annual dinner of the Batti-Wallah Society, which will be held 
at the Holborn Restaurant, London, W.C. A goodly muster 
of members and their lady friends is looked for, and it is ex- 
pected a very enjoyable evening will be spent. Hon. Ent. Sec. 
Greenly has spread himself on the concert programme, at least, 
so we understand. 

* * * * 

The Old Centralians are to be congratulated on the speakers 
at their annual dinner on Saturday last. We have not heard 
80 many humorous and witty speeches from above the salt at 
any other function this season. The chairman, Dr. G. T. Moody, 
told an amusing story of a certain college caretaker. At the time 
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SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 
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of his appointment/he was not married, but on the advice of the 
Principal he soon remedied this. Then, writing to the Principal 
to acquaint him with the happy event, he wound up by saying : 
“I shall be glad if you will now teach me my duties." 

* * # —— X 


The illustration is highly amusing as showing that the pro- 
verbial Micawber expected something to turn up even in the 
cooking line. The picture was used by Tricity Grogan in his 
lecture before the Wolverhampton Engineering Society, but 


. “I have myself directed some attention during the past week to the 
art of baking.” 
its source is unknown to us. We shall be happy to acknow- 
ledge it when we are made acquainted with it. 

* * * * 


With that power of discriminating between good, bad and 
indifferent, which is inherent in all stage stars, Miss Marie 
Studholme insisted on having a Belling fire in her hotel bed- 
room when she was in a large provincial town recently. Thus 
is the gospel of the electric service spread. We pity Marie 
when she has to be content with something else. 

* * * * 


OUR HOT PLATES. 


No. 140 to— 

“ Tricity ” Grogan for pointing out in his Paper to the 
Wolverhampton Engineering Society on Friday last that 
gas cooking removes the * extractives " from meat and makes 
it wholly or partially indigestible. 

No. 141 to— 

Mr. Creasey, of the British Commercial Gas Association, fos 
slipping away after the above-mentioned lecture without 
testing the electrically-cooked tarts and other good things. 


THE «POINT FIVES.” 


Mr. J. Horace Bowden (Poplar) | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr.S. T. Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvanoe (Wrexham). 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland). Mr. S. E. Fedden (Sheffield). 
Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading) Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


INSIST ON, ON ELECTRIC 
CONTROLLING 


IG RANIC DEVICES. 


IGRANIC ELECTRIC CO., Ltd., London and Bedford. 
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IRONCLAD SWITCHGEAR 


ATS EO pe a, 


Totally-enclosed Switchboard 
installed at a Colliery in Durham, 
Controlling two 750 K.W., 40 Cycle Generators, 
Transformers and Feeders. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Hegan Orrica: CAXTON HOUSE, WESTMINSTER, S W. 
Telephone: Gerrarp 860. Telegrams: *" Si&MBRALOS, LONDON." 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 

Telegrams: “ SIEMOTOR, LONDON.” 
BRANOHES : 


BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
GARDIFF NEWCASTLE GAPE TOWN MADRAB RANGOON TORONTO 


Telephone: City 5350. 


SILICA LAMPS IN THE LABORATORY. 


For a number of years the action of ultra violet rays from a chemi- 
cal. physical and medical standpoint, has represented a wide and 
profitable field of work not only for the scientist but in the labora- 
tories attached to many large industrial concerns. Investigation 
work was originally held back owing to the absence of an efficient. 
reliable and economical source of ultra violet rays. Now, provided 
due regard is paid to the essential operating conditions of the Silica 
lamp in the particular application under consideration. little difficulty 
in running will be experienced. One feature of the silica mercury 
vapour lamps is that when the arc is first struck it fills the whole of 
the bore of the 1 in. tube which encloses it ; but. in accordance with 
Faraday's observation that currents travelling in the same direction 
attract one another. the parallel threads of current are drawn to- 
gether until finally the arc is “ pinched” together into a thread 
occupying only about one-third of the diameter of the tube. This 
pinching together of the arc contributes substantially to its efficiency 
as an illuminant in polarimetric and spectroscopic work. If the 
current in the mercury arc is increased, the pinching effect may ex- 
tend to the point of breaking the threads of current completely and 
so extinguish the arc. The Mercury arc differs from the carbon arc 
in giving an extremely simple line-spectrum. the chief features of 
which are a yellow, a green. and a violet component. The yellow 
component contains two lines. separated by about 20 units of Wave- 
length as compared with six units for the yellow sodium doublet ; it 
shows up well in the spectrum, but on account of its duplex character 
it is not suitable for use in exact measurements. 

Dr. J. H. Gladstone directed special attention to the strength of the 
violet lines in the spectrum. of one of which he said that “ this ray is 
situated far beyond what is ordinarily considered the limit of the 
luminous spectrum." This deep-violet component contains two 
lines which are clearly visible in the spectroscope; but they lie so 
near to the limit of visibility that their presence can be shown most 
clearly with the help of a fluorescent screen. The bright violet line 
is. from the scientific point of view, one of the most valuable features 
of the mercury spectrum. The main line is accompanied by two 
satellites of greater refrangibility ; but these are so close to the prin- 
cipal line, and are of so much smaller intensity, that they do not 
diminish appreciably the unique value of this line. which still remains 
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the most powerful source of monochromatic light for work at the 
violet end of the spectrum. Actual measurements in which the 
violet line has been used, both with and without the satellites, have 
shown that the errors introduced by the presence of the latter do not 
exceed one part in 10,000 on the readings of a polarimeter. This 
error would, therefore, be quite inappreciable in the case of all read- 
ings of less than 100 deg. 

The visible spectrum does not by any means exhaust the useful- 
ness of the mercury arc. The powerful series of ultra violet lines, 
which are freely transmitted through the quartz envelope of the 
silica lamps, are of value for a number of scientific purposes, and 
have found an important technical application in the sterilisation 
of water. 

At the other end of the spectrum, the magnificent though invisible 
line at wave-length 10,140 has proved to be of unique value as a 
starting point for calibration work in the infra-red. It will also be 
remembered that some of the longest waves of light that have yet 
been detected were discovered by Rubens in the radiation from a 
mercury lamp. 

One merit of the mercury arc as a source of light consists in the 
readiness in which the three main components may be separated. 
A direct vision prism of quite moderate dispersive power, placed in 
front of the eye piece of a polarimeter, produces a separation of the 
three images which is sufficient for most purposes. The lines may 
also be separated by means of coloured screens prepared from gelatine 
films stained with suitable dyes. Four types of lamps have been 
developed by the Westinghouse Cooper Hewitt Co. and are in exten- 
sive use, these being for convenience rated according to their lumin- 
ous intensity; they operate on the various commercial voltages, 
The lamps, types Y1 and Y2, are manufactured on somewhat similar 
lines to the lamps used for illuminating purposes and are supplied 
with a holder that can be conveniently held in the ordinary laboratory 
stand. "The lamps, types Y4 and Y5, have the luminous tube in the 
form of a U so as to get the necessary length of arc in a small space ; 
these lamps are mounted on a marble base which in no way obstructs 
the radiations which take place in all directions. 

The lamps are arranged so as to be applicable to all the purposes 
of the laboratory. Their construction is such that specimens can 
be placed or examinations made within a few millimeters of the lamp 
itself. The silica lamp is the most efficient lamp known commercially 
at the present time. It makes possible such investigations as : study 
of the mercury spectrum and of the composite rays; obtaining 
polarised light, spectro-photography, spectro-photometry ; study 
of the absorption of ultra violet rays by different chemical com- 
pounds or mixtures; bacteriological action of ultra violet rays and 
their physiological and[thera peutical effects; treatment of diseases of 
the skin, cancerous growths, ulcers, &c. ; treatment of foodstuffs, &c., 
comprising: study of the sterilisation of milk, butter, ageing of 
wines and spirits. Treatment of beers, ciders, mineral waters, &c. ; 
study of the photochemical action ; treatment of rubber and similar 
substances. 

The above information is taken from a new list issued by the above- 
named company. We gather that the technical particulars are 
mainly due to Dr. T. Martin Lowry, to whom acknowledgment 15 


made in thc pamphlet. 


Eid — 


NEW CONDUIT ACCESSORIES. 


We have received from Simplex Conduits (Ltd.) supplementary 
sheet T6. dealing with several additions to their well-known conduit 
system of electric wiring. The items dealt with include inter- 
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SIMPLEX PORCELAIN INTERIOR. 


: i i itches, various types of 
locking switches and plugs, watertight swi The conduit holdfasts 


conduit holdfasts and porcelain interiors. 1 S 
illustrated and described are designed for conduit runs which dile 
to be attached to girders. and patterns are shown which are 8 
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HEAVY CURRENT OIL SWITCHES. 


LIBERAL DESIGN. 


DESIGNED AND Ample Contact Surfaces. 


CONSTRUCTED TO 

WITHSTAND THE 

HEAVIEST AND 

Most EXACTING 

CONDITIONS OF 
, SERVICE. 


Great Mechanical Strength. 


Perfection of Detail. 


WE SPECIALISE IN ALL TYPES OF SWITCHGEAR. 


Viotoria Works, 


JOHNSON & PHILLIPS, LTD. nz: -onnon s= 


Juno, Chariton-Kent. 


SELL 


ROYAL 


EDISWAN 


DRAWN WIRE 
(TUNGSTEN) FILAMENT LAMPS. 


Fully Licensed under British Patent Nos. 21513/06, 27712/03 and others, 
FULL PARTICULARS FROM 
— THE — 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO, LTD, 


PONDERS END, MIDDLESEX. 


London Showrooms: 
36-37, QUEEN STREET and 11, COLLEGE HILL, E.C. 
BRANCHES IN ALL IMPORTANT TOWNS: 
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LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be bad from the Library immediately on Publication. 


SUBSCRIPTION, Town or Country, from ONE GUINEA. 


READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St, & 24, Gower Place, LONDON, W.C. 


for attaching the tube both when the run is parallel to the girder and 
at right angles. Other forms of the accessories illustrated are 
intended for surface installations in factories and situations where 
moisture is present. They are so designed as to space the conduit 
some distance away from the surface of the wall. These types of 
holdfasts are also specially recommended where it is desired to paint 
the conduit subsequent to erection, the use of these saddles facilitat- 
ing the complete covering of the tube with paint. Another item of 
interest is a new design of porcelain interior. which we illustrate here- 
with, which is intended for use with standard types of rectangular 
junction boxes as a means of taking tappings off the main circuit 
wires or for connecting a flexible wire to a light point. The interior 
is double pole and has two main terminals of unique design. These 
are hexagonal in shape, and have a central slot which is threaded 
internally to take a grub screw. The particular advantage of this 
type is that it is not necessary to actually sever the conductor to 
secure efficient connection. The insulation is bared back for the 
space of about $ in., and the exposed conductor dropped into the slot 
and secured by the grub screw referred to. "These terminals are of 
sufficient size to allow of a small cheese head screw being tapped into 
the side for connecting the branch wires. 
be had on application to any of the company's branches. 


ALBA AND CALLA FITTINGS FOR *HALF-WATT " 
LAMPS. 


Since the introduction of the half-watt lamp the British Thomson- 
Houston Co. have been busy in the matter of designing suitable 


New B.T.H. “ HaLE-Wamr" FITTINGS. 


fittings for these lamps. There are at the present moment over 40 
different B.T..H. half-watt lamp fittings available, a number of 
which we have already described. These include direct, indirect and 
semi-indirect lighting fittings, equipped with Goliath holders and 


The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 


Copies of this leaflet can 


provided with proper means of ventilation. It should be noted that 
all these fittings have been properly designed and constructed for use 
with Mazda half-watt lamps. We have received particulars of two 
semi-indirect fittings with Alba and Calla glass bowls respectively. 
From what has been said fo the high intrinsic brilliancy of the half. 
watt lamp, and from what everyone knows of th harmful effects of 
glare it is obvious that for interior lighting these lamps must be 
adequately screened from view, either by means of fairly dense 
diffusing glassware or of opaque bowls. In the present fittings 
dense white glass bowls are employed, which agreeably diffuse and 
effectively distribute the light of the lamps. The characteristics of 
Alba and Calla glassware are sufficiently well known, and there is no 
need to describe them here. Those who desire to see the illu. 
minating results obtained by the conjunctive use of Mazda half-watt 


.Jamps and this beautiful glassware are advised to call at Mazda 


House, 77, Upper Thames-street, E.C. 


BENJAMIN LIGHTING SPECIALITIES. 


. The new catalogue issued by the Benjamin Electric, Ltd., will 
prove a very uscful document for electrical contractors, especially 
those who are taking more than ordinary interest in the correct 
application of clectric lighting to practical purposes. The prelimi- 
nary pages of the list are occupied by'some useful notes on the subject 
of industrial lighting. The importance of the screening of bare 
lamps is emphasised. Stress is laid upon the necessity for using as 
much light as possible ip a factory, and data are supplied in proof of 
the contention that money spent on good lighting is a profitable 
investment. The company recommends its steel reflectors, having 
what is termed “ ezekleen " reflecting surface, for use in factories 
and workshops of all classes. These reflectors are obtainable in a 
variety of shapes and sizes, and can be supplied to meet practically 
evcry requirement of industrial lighting. Then we find special 
reference to the subject of Marbella opal reflectors. We have previ- 
ously commented upon this type of glassware. Illustrations are 
given in the catalogue from which it is evident that the light distri- 
buting and diffusing properties of this material are realised in prac- 
tice. Amongst the striking illustrations of the practical use of 
Benjamin electric material is an exterior view taken at night of the 
show windows of the Sterling Telephone & Electric Co., Tottenham 
Court-road. In these premises Benjamin window lighting reflectors 
are employcd, certainly with very striking results. A considerable 
amount of the accessory material referred to in the catalogue is of 
standard design and has been commented upon in our columns on 
previous occasions. We notice that the Wirt Dim-a-lite is referred 
to for the first time, this being a bayonet socket device for attaching 
to an ordinary lampholder. There is a special resistance embedded 
in solid fireproof material within the case of the dimmer, and by 
means of a pull chain more or less of this resistance can be put in or 
out of circuit. There are separate contacts which give full, dim, 
low, nightlight or out. This useful accessory is made in two sizes 
for high and low voltages, and in one standard finish, polished brass. 
It is listed at 7s. 6d. Edison screw dim-a-lites can be supplied with- 
out extra charge. The company makes a speciality of the Hubbell 
pull chain lampholder, and also of a patent porcelain lampholder of 
the weatherproof type, which is recommended for use with electric 
signs of every description. A copy of this interesting list (No. 53) 
can be obtained on application to the company. Following the 
recommendations of illuminating engineers, the catalogue is printed 
on dull art paper, consequently there is neither reflection nor glare 
from the surface and the half-tone illustrations are remarkably clear 


and deep. 
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GREENOCK. as 
“SOLAR” PURE CAST ALUMINIUM 
COOKING§UTENSILS. Write for Catalogue. 
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Ensure Bigger 
Busine SE zr.. E 
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“ELASTA” LAMPS 


are;the strongest, most efficient, and therefore 
most economical. You will be pleased with the 
business that follows when you have a stock. 


It certainly Will Pay You to Write for Our Terms. 
POPE’S ELECTRIC LAMP CO, LTD., 


HYTHE ROAD, WILLESDEN,———————————-LONDON, N.W: 


Our indemnity holds good. “ELASTA LAMPS" infringe no patents. 


SEND THEM TO EVERY HOUSE WITH A 


RATEABLE VALUE 


OF £20 AND UPWARDS. 


q Our new leaflets, blotters and posters, copies of which have recently been posted to you, are producing most 
excellent results, and, in addition to bringing electric heating specially forward, are also creating a more 
general interest in connection with electricity for the whole home. 

«| The cost of installation and the question as to whether “Belling” Fires can be “ hired out" are as a rule 
the first queries. How long will it take to complete the work? and Will it necessitate much tearing up of the 
house? generally follow. These, of course, your Sales Dept. will tactfully deal with, the only question 
directly concerning us being delivery. 

«| We can guarantee despatch of either the Office, Portable or Standard Fires in matt black within 7 days from 
receipt of instructions. [n cases of special urgency we can now generally despatch the day after receipt of order. 

q You can hire out “ Belling” Electric Fires with perfect confidence. | Their strong cast-iron construction, the 
recognised reliability of our firebars, the ample capacity of the switches, the simple wiring up and terminal 
arrangements, and their exceptional freedom from breakdowns of any kind enable them to be hired out at 
prices easily competitive with any gas stoves. A rub up with ordinary grate polish or a coat of matt black 


paint renovates them equal to new. 
ats Um 
€ We can refer you to many Corporations and Supply Authorities who have over 1oo ''Belling" Fires out on 


hire on their systems. 


"AR BELLING & CO., "2st" EDMONTON, LONDON, N. 
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H. WEIDMANN, 


RAPPERSWIL, switzercanp. 


Manufacturer of Presspahn and 
Insulating Material. 


BEST QUALITY. 


PRESSPAH N-Pressboard. 


Sheets in thickness from 0'1 upwards. 
Endiess Rolis and Strips from O'1 to 1 mm. thickness. 


BLACK PRESSPAHN IN SHEETS, ROLLS & STRIPS. 
Presspahn Coils & Tubes for Transformers, Armatures, Discs & Shaped Articles. 
VARNISHED PRESSPAHN. MICA-COVERED PRESSPAHN, &c. 
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SHOP LIGHTING *WOTAN" HALF-WATTS. 


There is undoubtedly a growing field in the application of half-watt 
Particulars have 


reached us of some new lanterns which are specially adaptable to 


lamps for shop lighting, both interior and exterior. 


this purpose. In designing these lanterns a special point has been 
made to ensure an efficient system of ventilation ; they are also pro- 
vided with an adjustable carrier to regulate the position of the lamp 
in the lantern. They are made of black vitreous enamelled iron. and 


WỌTAN 


Views oF Wotan Harr-Warr FITTINGS. 


provided with an insulated shackle suspension. One of these 
lanterns has a metal reflector of parabolie pattern. and is intended 
for the exterior illumination of shop windows. It will be seen that a 
maximum illumination is focussed in one direction. whilst the source 
of light is well screened from the eye on the opposite side. These 
lanterns should rapidly become popular for window lighting of large 
stores and business establishments. The other lant.- 1 is fitted with 
a distributive type of metal reflector and an opales :z.t globe which 
is open at the bottom. The effect of this globe M to give a soft 
diffusion of light without diminishing the floor ill -mination ; at the 
same time, being open at the bottom. it aids the ventilation of the 


SWITCHGEAR & COWANS, LTD. 
SPRINGFIELD LANE, 
SALFORD. 


TIME LAGS. 
CIRCUIT BREAKERS. 
COMPLETE, STATION EQUIPMENTS. 


See Illustrated Advertisement last week, 


'61831 
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lantern. The size of lantern for use with a 1.000 c.p. half-watt 
Wotan lamp is 19 in. by 14 in., and can be obtained at the price of 


SECTIONAL VIEW OF Wotan HALF-WarT FITTING. 


27s. subject. A price list embodying these designs will shortly be 
issued by Siemens Bros. Dynamo Works, Tysen-street, Dalston, N.E. 


————— ee 
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A NEW BOUND ELECTRICAL CATALOGUE. 


The number of bound electrical catalogues is, if anything, showing 
a tendency to decrease rather than otherwise. Of recent years the 
manufacturer has shown a preference for the sectional catalogue and 
the adjustable file. He has been compelled to adopt this method of 
dealing with his trade literature because the number of his customers 
has increased and their diversity has also become a source of no little 
trouble to him. The raison d'étre for the bound catalogue has, 
therefore, almost ceased to exist. Of course, there are exceptions 
to this rule. and probably the Electrical Co. feel that their trading 
interests come under this category, at any rate they have kindly 
supplied us with an advance copy of a bound catalogue, which is made 
up of nearly 1,000 pazes, and an even greater number of individual 
illustrations. It is a complete symposium of the products of an 
electrical and allied character which they offer in the English market. 

The catalogue is divided into four main sections, covering the 
machine department,the apparatus department,the meter department, 
and the lamp department. The machine department covers dynamo 
electric machinery, lift and crane equipment, automatic starting 
apparatus, high-tension material, switchgear, accessories, fans, small 
motors and instruments. These varied products are dealt with in 
some 600 pages. The apparatus department covers arc lamps, carbons, 
heating and cooking apparatus and domestic apparatus, and is 
responsible for about another 130 pages. The meter department covers 
meters, testing equipments and clocks, and fills the somewhat humble 
proportion of 100 pages of the list. In the lamp department are 
handled drawn wire lamps, carbon filament lamps, Nernst lamps, 
fittings, illuminating material and signs, and this takes up the balance 
of the catalogue. 

We deal fairly frequently with the many products of the Electrical 
Company so that it is not necessary for us to comment in detail upon 
any particular item in making reference to this catalogue. We can- 
not however pass the publication over without a word of congratula 
tion to the heads of the various departments for the completeness of 
their particular portions of the work, and to the company upon the 
achievement as a whole. In the prefatory pages we find a number 
of excellent illustrations of the various machine shops in Berlin, 
whence all the company's products come. There are also good views 
of actual installations of the Electrical Company's plant, machinery 
and apparatus. A useful preliminary section is one devoted to > 
Home Oftice regulations for the use of electricity in factories an 
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WHY NOT GET IN 
NO ORDER TOO SMALL. 


WE HAVE A STAFF OF EXPERT ENGINEERS AT YOUR SERVICE—WRITE NOW. 


Western Eectrie Company tiid 


The Right 
Note to Make. 


Works: NORTH WOOLWICH, LONDON, E. 


workshops. The Home Office mining regulations are also given. A 
number of pages are filled with the principal statistics of British 
electricity supply stations. 

As a printer's production the catalogue is quite above criticism. 
The diagrams and drawings in particular are exceptionallv clear. 
The text matter has been carefully compiled and a considerable 
portion of it is above the standard usually met with in a trade cata- 
logue. Its technical information is bound to prove useful to sup- 
pliers and electrical traders generally. Some idea of the value which 
the company sets upon the publication may be gathered from the 
act that it is priced at 10s. 6d. net. 


B. 


& K. ACCESSORIES. 


It is interesting to note that the Brompton & Kensington Acces- 
sories Co. have decided to reduce the prices of their line of '' Uni- 


B.,& K. TOASTER. 


versal " electrically heated apparatus. This series of products in- 
cludes a toaster at 17s. 6d., a shaving water heater at 2ls., a water 
heater or travelling companion 25s., a 17s. 6d. flat iron, a 2-pint 
kettle at 25s., a “ Universal“ boiling ring 30s., a four-cup teaball 


LEND US YOUR EYES! 


Read Particulars we will send you of our Manufactures. They are Business Builders, 
so in duty to yourself you should investigate our Claims. 


Mesfey» -Efecfre 


TELEPHONE APPARATUS & CABLES 


ARE IN USE IN EVERY COUNTRY AND ARE INSTALLED BY EVERY 
GOVERNMENT IN THE WORLD. 


Also BIRMINGHAM, CARDIFF, GLASGOW, LEEDS, MANCHESTER, SYDNEY, JOHANNESBURG, BUENOS AYRES 


TOUCH WITH US? 
NO ORDER TOO LARGE. 


Invite us to 
Tender. 


The above are the 


teapot 31s. 6d., and the coffee percolator at 35s. 
new prices, and although they may appear to be a little high com- 
pared with other makes, the shape, style and construction are of un- 


B. & K. KETTLE. 


questionable quality. In particular we may refer to the '' Uni- 
versal " connector, which is supplied with each piece of apparatus. 
This is of the totally-enclosed spring contact type, and is provided 
with a spring protector which takes the bending strain off the plug 
end of the ffex. Interested station engineers and contractors 
should apply to the Brompton & Kensington Accessories Co. for the 
list in which these particulars are set out. 


ARMOURED SWITCHGEAR 
FUSES, WALL PLUGS, 


Etc 


HEBBURN- 
ON-TYNE. 


& CO., 
LTD., 
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NO MORE INJURIOUS FUMES INi — 
THE WORKSHOP. 


USE THE M.C.C.'S 


Soldering Fluid 


(Water White). 
For Tin-plating and Soldering of Tinplate, Galvanized Iron, Zinc, 
Lead, Nickel, Copper, Brass and almost every Metal. 


In Stone Bottles at 6d. and 1s. 
Obtainable from all Hardware Stores. 


ADVANTAGES: 1. Does not stain, and leaves no trace of residue. 

=m — 2. [s a clear liquid, mide of almost chemically 
pure ingredients. 

ð. It is very cheap and uses less solder than any 
other preparation. 

4. Lastly, it does not injure the workers' health. 


it can be supplied Concentrated into Powder for Export. 


IRONMONGERS stocked through ‘Messrs. J. KEEVES & SONS, Ltd. 
BOUNDARY STREET, LONDON, E. 


MOTOR TRADES stocked through Messrs. THE MANUFACTURERS: ACCES- 
SORIES CO., Ltd., GREAT EASTERN STREET, LONDON, E.C. 


BIRMINGHAM AGENTS: Messrs. ALLEN & TIMMINS, 226, GREAT RUSSELL 
STREET. 


THE MIDDLESEX CHEMICAL CO., LTD., 
Langbourne Wharf, MILLWALL, LONDON, E. 


CARRON ELECTRIC COOKER. 


————— 


A new electric cooker is being placed on the market by the Carron 
Company. It is constructed of black enamelled cast-iron, double 
cased, packed with heat retaining material, and lined with porcelain 
enamelled plates. It consists of an oven surmounted by a ground 
and polished hob carrying two boiling plates, and a griller and toaster. 
The oven is fitted with two hinged gates which swing out for cleaning 
also two grid shelves, meat hook, and drip tin. There are two heat- 
ing elements and. contrary to usua] practice. one is at the top and the 
other at the bottom of the oven. Each has three ranges of tempera- 
ture, the top element giving a splendid heat for browning. The 
elements are very strong and are easily fitted in position by sliding 
on runners. They automatically make connection when pushed 
right home. Each element is controlled by a separate indicating 
switch, and is protected with a “ Zed " fuse. A loose white porce- 
lain enamelled crown plate is fitted on the top of the oven. The two 
boiling plates, 8 in. diameter, are easily removed and arranged to 
give two or three degrees of heat, while the simmering plate is over 
the grill element. The grill is fitted with a special standard remov- 
able fire-brick element, and is provided with a grill tin and grid. 
The switches are mounted at the side of the oven, and by the side of 
cach is a “ Zed " fuse. The switch plate is arranged at an angle so 
that each switch plainly shows the indicating dial without the need 
of stooping. 

All the wiring is carried in recessed cast-iron boxes at the back of 
the cooker, quite clear of the insulating packing.-and is instantly 
accessible. The oven door can be fitted with an inspection window 
if desired. The dimensions and loading are as follows :— 


Width. Height. Depth. Watts. 
Ovens... eee eere enn I6in. ... 21in. ... l5in. ... 3,000 
Grill aeree eoxsuoawés . ]4in ... l1O0in ... — .. 1,300 
Boiling Plates — ....... Sin.diameter. .. 1,100 


The maximum consumption all on is 6-5 kw. The list price of 
this oven is £18. Full details of this cooker and a number of other 
designs of electric cooking appara us are given in a new catalogue 
just issued by the Carron Co. 


Printed and Published by GEORGE TUCKER at 


the Editorial, Printing and Publishing Offices, 1, 2 and 3, SaLisBuRv COURT, FLEBT STR 38T, 
LONDON, FRIDAY, FEBRUARY 27, 1914, 


COLORED MACHINE 
RAC WIPERS. 
BEST WHITE RACS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths ; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Colored 20/- per owt. . White, 35/- 
They are perfectly Clean and Free from all Metallic Parts. 


oe EVERY RAG CAN BE USED. 


There are from 500 to 700 Pieces in a Bag. 
Washed Meat Cloths also Stocked. 


I| required a sample will be sent, post free, on receipt 
of 2/- P.O. 


$e ee 


F. R. YOUNG & CO, 
HARDWIDGE STREET, BERMONDSEY, 


LONDON, SE. 
ESTABLISHED 1889. 


* DIPPED ” DAYLIGHT LAMPS. 


Various methods of obtaining artificial illumination of daylight 
quality have been invented, but they were mostly unfitted for use 
in picture galleries or studios, cither by reason of their cost or the 
difficulty of adapting them to this particular purpose. At a meeting 
of the Illuminating Engineering Society on Feb. 20 Dr. Silvanus 
Thompson gave an interesting demonstration of a method which 
would seem to be successful from any point of view. The method ìs 
simple in the extreme, all that is necessary being a standard Mazda 
lamp. dipped in a special daylight varnish, supplied by the British 
Thomson-Houston Co. (Ltd.). In the demonstration a picture was 
shown, first by the light of a clear tungsten lamp, and then by the 
light of the daylight Mazda lamp. The contrast was very marked. 
In the first case the whites were tinged with ycllow, and all the 
colours were moditied to a considerable extent. Under the light of 
the “dipped "lamp the colours assumed their correct daylight tones. 
This was particularly ‘noticeable when a picture of a snow scene was 
shown. It looked like the Sahara Desert or a sand dune when lighted 
by an ordinary tungsten lamp. The “dipped” lamp gave the 
colours their original values, and the snow appeared absolutely 
snow-white. This demonstration was interesting because it indi- 
cated a simple solution of the problem of picture lighting. No 
special types of lamps or colour screens are necessary. Standard or 
tubular lamps “ dipped " in the B.T.-H. Co.s varnish (at a small 
extra charge) will give an illumination in a picture gallery or studio 
which is the absolute equivalent of daylight so far as colour rendition 
is concerned. These special lamps can be substituted for ordinary 
lamps in picture lighting fittings without any alteration or T 

arrangement of the existing equipment. 
ee eee ee 


TRANSFORMER OILS 


LEADING MANUFACTURERS: 


THE STERN SONNEBORN OIL OO, LTD., 
Royal London House, Finsbury Square, London, E.C» 


in the City of 


ml 


ONA NB. 
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THE 


ROUND TABLE. 


Rumours are current that the Council of the I. E.E., follow 
ing a fashionable example, intend to go to America for the 
next President. 

* * * * 

The prominent sales manager, who made such a witty speech 
at the Batti-Wallahs’ Annual Dinner on Saturday last, has 
lost his menu card. As this is a very ornamental production 
and of considerable value he naturally wants it back. Will 
the Batti-Wallah who stole it return it to him, or must we 
offer a reward for its recovery in the shape of a hot plate? , 


e 
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THE HaLviNa oF Watts. 
[From “ Mazda House News.") 


In his presidential Faddress to the Manchester District 
Institution of Gas Engineers Mr. J. G. Newbigging suggests 
that competition between municipally owned electricity and 
gas departments should cease. One objection to this is that 
“ Electricity Supply Memoranda ” would have nothing to 
write about. 


FERRANTI LTD 


- Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder “N.” 
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The Hackney Walking Club are arranging for a 100 miles 
walking race at Easter. As several members of the club are in 
the electrical trade it is suggested that a special prize should be 
given by some public-spirited engineer and firm to the elec- 
trical trade employé who finishes first. We, with our usual 
generosity, offer a hot plate to the one who finishes last. 

* * * & | 


It has been suggested that certain well-known station 
engineers should read a joint Paper at the next meeting of 
“ The Point Fives" (or the Batti-Wallahs) entitled “ How to 
be Happy on £1,000 a Year (if we could only get it)." Prob- 
ably the Mayor of Salford would take the chair. 

r ee s * 


We print without comment the following amusing paragraph 
from the ‘‘ Railway Engineer " on present discontents :— 


AMERICAN ACCENT NECESSARY. 

The rumour that classes are to be started at the London School of 
Economics for the study of the American accent, railway manners and 
spelling is, we believe, without foundation. Nevertheless, we think all 
the younger officers and men on the Gt. Eastern R. would do well to learn 
how to guess and reckon and say some. American railway manners are 
best studied on the District and Tube railways from the lift and train 
men. The gradual acquisition of these manners may be watched on the 


Centra] London R. 
* * * * 


(Hot Plates held over this week.—K.V.A.). 


HENLEY’S BIRTHMARK. 


At one time pneumatic cycle tyres were made with plain outer 
covers. so plain that in greasy weather the rider usually made a 
hurried acquaintance with the mud of the roadway. When the 
ribbed tyre became common the Dunlop people hit upon the novel 


' idea of moulding their name on the periphery of the outer cover of 


all their tyres. It was always possible to track down the rider of a 


THe MARE or HENLEY UNDER THE TAPE. 


Dunlop tyred cycle. He seemed to leave the Dunlop earthmark 
always behind him. Now this idea is being adopted by Henleys. If 
you are a user of Henley’s cables or wires, it will be quite im possible 
for you to disguise the fact. You will be known by the mark under 
the epidermis of your insulation. The thing is a sort of internal 
tattoo, as the adjoining illustration shows. 


THE “POINT FIVES.”’ 


. Horace Bowden (Poplar). 


Mr. J Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr.S. T. Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham). 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 
Mr. C. 8. Davidson (Barnes). Mr. H. F. Friederiohs (West Har- 
Mr. A. H. Seabrook (St. Maryle- tlepool). 

bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


SIMPLEX CONDUITS Lpo., 


Garrison Lane, BIRMINGHAM. M 


Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL, &o. 
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Important Purposes 


demand 
Proper Appliances. 


There is no fuse 

SO well suited to 

its proper purpose 
as 


THE "ZED." 


Write for full particulars to:— 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD Orrica: CAXTON HOUSE, WESTMINSTER, SW, . 
Telephone: GERRARD 860. Telegrams : “ SIEMBRALOS, LONDON.” 


Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
5350, 


Telephone: City Telegrams : “ Sigmotor, LONDON.” 


BRANCHES : 
BIRUSA N GLASGOW SHEFFIELD CALCUTTA — SINGAPORE — SYDNEY 


8TOL MANCHESTER JOHANNESBURGO BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


SIMPLEX DRILLING MACHINES. 


We have received from Messrs. Simplex Conduits Ltd. catalogue 
No. 528, giving particulars of a new range of electric drilling machines 
and motor grinders, which they are placing on the market. The list 
includes portable drilling machines, single and three-speed, in six 
sizes from H.P. to 1 H.P. for both continuous and alternating 
current (single and two and three-phase), with a complete set of 
accessories and spare parta, bench-drilling machines, single and three- 


SiMPLEX GRINDER AND BUFFER. 


speed, Jy H.P. to $ H.P., pillar drilling machines from 1 n.r. to |, H.P., 
and lathe and hand-operated grinding motors, 


The machines are guaranteed to be of the very best material and 
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ordinary service. The machines are totally enclosed and the elec. 
trical parts are separated from the gearing, so that no grease can 
percolate into the commutator or windings. All the gear wheels run 
in grease, by which means friction and noise is reduced to a minimum, 
All A.C. motors are of the induction type. A specially useful design 
has been introduced to provide an efficient yet powerful drill, for 
workshop use, at low cost. The machine occupies small space, being 
only about 20 in. in height, whilst the design allows of various adjust- 
ments, which increases the usefulness of the drill. The table has a 
vertical adjustment of 3 in. and can be swung round so as to clear 
the drill to take large work. A spindle is fitted with ball race and 
has a rise and fall of 2j in. The end of the spindle, on which the 
chuck screws, is hollowed out to take colletts, three of which are 
supplied with each machine. taking drills from 4 in. to lin. The 
motor is fitted with two-speed pulley, giving 690 or 380 revs. per min. 
The consumption of the motor varies from 75 to 110 watts, according 
to the work being done and the size of the drill used. 

The pricing of the apparatus illustrated is singularly clear and 
concise throughout, whilst the diagrams of dimensions will also be 
found useful. The illustrations are reproduced in black and white 
upon a new method which gives an excellent impression of the 
appearance of the machines, at the same time bringing out strongly 
these details in the mechanical construction which the discriminating 
buyer naturally looks for. 


SS  - €) (€ M Ii 
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A “HALF-WATT” HOLDER. 


Hitherto the lamp-holder, although recognised as a useful accessory 
has not been considered of sufficient importance to merit careful 
selection. With the coming of the “ half-watt " lamp, the lamp- 
holder has assumed a more important position in the installation 


^R.T..H. GorLiATH HOLDER. 


because it is required to carry comparatively heavy currents, and to 
be capable of supporting the weight of the lamp. The B.T..H. Co., 
in their “ half-watt “§price}list, published on Jan. 12, showed five 
different patterns of goliath Edison screw holders suitable for “ half- 
watt" lamps. These include brass and porcelain]holders, fitted 
with cord grip, suspension hook, or drilled and threaded top. Allare 
substantially constructed and, we understand, have an ample margin 
of safety in the matter of carrying capacity. We have now received 
particulars of a new type of B.T..H. goliath holder, which, so far as 
&ppearance is concerned, seems to be an improvement on anything 
hitherto available. The disadvantage of the ordinary goliath holder 
lies in the fact that it is somewhat unsightly because of its size. The 
new holder is of normal size, but its graceful lines and neat design 
make one oblivious of mere dimensions. The holder is of brass, and 
the case is ventilated by vertical apertures around the lower part and 
lozenge-shaped apertures around the top. Ventilation between the 
cap of the lamp and the interior of the holder is secured by means of 
& vertical channel cut across the thread of the holder. Since Mazda 
" half-watt ” lamps are being extensively used for interior lighting, 
the importance of this new holder development will be realised. It 
18 an advantage to have a holder which is so good-looking that no 
elaborate precautions need be taken to conceal it. 
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LONG, SATISFACTORY SERVICE. 


Many “ Supply Engineers,” after an experience of other cookers, acknowledge the 
claim that the best and most satisfactory results are obtained by the use of 


“ECLIPSE” COOKERS. 


The complete Domestic Cooker, Catalogue No. 660, comprises an oven fitted with two grid 
shelves, one sheet-iron shelf, one drip tin and one meat hook, hot-plate top fitted with 
two 7łin. diameter hot-plates and one combined grill and hot-plate 10 in. by 72in., the 
grill being provided with drip tin and toast grid. White enamelled Crown plate also fitted. 


The outer casings of the Perforated cast-iron 


oven are of sheet steel, gates which carry the 
vitreous enamelled. The runners for the oven 
base, door, door-frame and shelves and grids protect 
top of oven are of cast- the heating elements from 
damage and prevent any 


likelihood of shock. The 


gates can be swung out 


iron, and the oven interior 
is of sheet steel. Light 
framing supports the 
heating elements in an when it is desired to 
easily accessible position examine the heating 


on each side of oven. elements. 


Temperature can be regulated to a nicety. 

Convenient, safe and conducive to cleanliness and healthiness. 
Less shrinkage of food during cooking process. 

Less power is used, as the current can be switched off any time. 
Excellent design—well made—highly efficient—low price. 


Write for Catalogue F 96, giving illustrations, particulars, and prices of complete “Eclipse ” 
Cooking Outfits for Hotels, Restaurants, Boarding Establishments or Private Houses. 


The Electric and Ordnance Accessories Company, Ltd. 
(Proprietors, VICKERS LIMITED), 


Telephone: 340 East (6 lines.) 

ASTON Telegrams: ‘‘E.0.A., BIRMINGHAM.” BIRMINGHAM. 

LONDON : Electrical Department, Vickers House, SHEFFIELD : H. E. Ridley, 19. Vainor-road. SWANSEA: W. Ogden Dayson, 1, Mount-street. 
Broadway, Westminster, S W S.W MIDLANDS: Messrs. Bill & Berry, 39, Great YORKSHIRE & NORTHERN COUNTIES: F. 

MANCHESTER : R. Foster, 196. “Deansgate. Charles-street, pine nar MacCallum. Austhorpe-road. oS tes, Leeds 

GLASGOW: J. & A. Anderson, 231 St. Vincent- NOTTINGHAM: S. Mansfield, 197, Station- IRELAND: Hurst Electric Mfg. Co., 29, 


street,. road, Beeston, NOS Grosvenor-road, Belfast. 
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STATIC ‘CONDENSER’ MACHINE 


(System Dr. WOMMELSDORF) 


T rm: 


LARGE OUTPUT. 
HIGH EFFICIENCY. 
PERMANENCE. 
SUITABLE FOR ELECTRO-CULTURE. 
DESCRIPTIVE PAMPHLET NOW READY. 


ISENTHAL & Co. C?) 


DENZIL WORKS, NEASDEN, LONDON, N.W. 
Contractors to the Admiralty, War, India, and C olonial Offices, Sc. 


wire Is placed in some form of tube) have been alm s 
adopted, as the advantages obtained by the use of 
weigh the advantages which may be expected f 
fuse carriers, To examine briefly the advantages, it is found that by 
using a tube the fuse clears more quickly and with greater certainty 


The explosion on 


S i$ More severe Owing to the 
gases being more confined, but the circuit is cleared very much more 


quickly, and there can be in a well designed fuse of this type, no 
tendency to maintain an arc. provided the length n 
of break is sufficient, the gases being driven out "m 

ofthe end of the fuse carrier with great force t 
away from the contacts, In fuses in which the : 
wire is placed behind the. handle, the wire is 
usually placed in a direct, line from contact to 
contact, and the protecting flange on the handle 
forms practically a closed lid to the escape of the 
gases, consequently on short circuit 


> burning 


the contacts, and with a fair chance of blowing 


out the handle on a severe overload. 

Tubular fuses when used in earthed iron cases 
however, are open to one very serious objection 
—t.e., the gases are driven out of the handles 
with great force on a heavy overload. and not 
infrequently an are to the case is set up. or the 
arc rebounds from the case and burns the contents 
of the box. It ig with the intention of over. 
coming this objection that Parmiter, Hope & 
Sugden have introduced their patent are arrester. 

The arc arrester is a china 


, me >, being subjected to 
a short circuit, and prevents any danger of 


an arc being set up to the case. The arc 


The small views on the rj 


DETAILS OF Hor 
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arrester has a ‘“‘ bell-mouthed ” opening, and there are two rows of 
small holes in the piece. The arc arrester is fixed in position Oppo- 
site thedfuse ends, and the gases when the fuse blows are driven 
through$the '' hell-mouthed ” opening referred to above s im- 
pinge on the round knob before mentioned. They are sprayed round 
the shaped interior, and are driven out of the lower row of small 
holes, whilst cool air is drawn in through the top row of holes. The 
gases are greatly cooled by coming in contact with the cool china 
knob and by the “ wire-drawing " effect of the row of small holes at 
the bottom, to such an extent that practically the whole of the 
volatilised copper is retained in the arc arrester. 

In order to test the real effectiveness of the arc arrester, two 
identical fuse boxes were compared. differing only in that one was 
fitted with are arresters and the other was a standard box 
The fuses were wired for 100 am peres and connected in 
series directly across a 460-volt 150 kw. direct-current motor. 
generator, with the cases of the boxes in each case earthed, and 
practically no cable in circuit: The box without arc arresters went 
to earth with considerable damage to the contacts and Interior, 
whilst in the box fitted with arc arresters the asbestos lining was nof, 
even discoloured. This test was carried out more than once, with 
the same results, and recently we demonstrated this before a Durher 
of leading engincers. These tests were carried out by the Manchester 
Corporation electricity department. 


* ULTRALUX." 


The Edison & Swan Co. have recently placed on the market a new 
scientific glassware for electric light fittings. which they have de- 
scribed as Ediswan “ Ultralux.” It is a pure white glassware, 


UrTRALUX GLASSWARE. 


embodying all the latest ideas of scientific construction, coupled with 
elegant appearance. The even thickness of material over the entire 
shade makes the efficiency of reflection very exact. Ediswan 
"^ Ultralux " can be used for fancy or plain decorative work, and its 
uses in this direction are unlimited. A special feature of Ediswan 
'* Ultralux " is that it is provided with a standard 1} in. hole, thereby 
dispensing with galleries. thus Saving the cost of the latter, also 
obviating the trouble of dealing with galleries. It is made in two 
types, concentrating or intensive, as shown in the illustration. A 
leaflet dealing exclusively with this glassware has been issued by the 
company, and should be in the hands of every electrician interested. 


oe 
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E'S PATENT ÁRRESTER AND ILLUSTRATIONS SHOWING A BOX WITH 
AND WITHOUT THE DEVICE, 
ght show the effects of the blowing of a fuse on the arrester, 
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fjr ot mum 


You have been promising yourself better business for 


some time— GET IT NOW. 


you wrote. 


A —Ó—MMÀ— M  Má— M — P € M ÀÓ— 


INTERESTED? 


You cannot know how pleasant your lamp. business can 
be made until you handle the strongest, brightest and 


most reliable lamp—the WIRUM. 


You must be interested in learning about something that 
xm will save you worry and trouble, that will bring you sub- 
i stantial profits and any amount of permanent satisfaction. 
a 


It will take you just two minutes to write us about the 
WIRUM LAMP proposition—and you won't be sorry 


Our New List is Now Ready, 


THE BRIMSDOWN LAMP WORKS, LTD. 
3, KINGSWAY HOUSE, 
KINGSWAY, LONDON, W.C. 
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i IVANIUM. 


Ivanium is the name given to an alloy of aluminium which is 
manufactured by the National Alloys (Ltd.), 38, The Hill. Ilford. It 
is claimed for this alloy that it overcomes the disadvantages hitherto 
met with in aluminium alloys without increase of weight or any other 
drawback. Its weight is only 21 per cent. greater than pure alu- 
minium, which is considerably lower than other aluminium alloys on 
the market, and it has a tensile strength of 11 tons per square inch. 
It can be cast and worked with great ease. The alloying metals in 
Ivanium are close together with regard to their electro-chemical 
powers, so that there is no electrolytic action between the com- 
ponent ingredients, which is a common cause of failure in aluminium 
alloys; moreover, Ivanium is not affected by exposure to atmo- 
spheric conditions or sea water. These advantages make Ivanium a 
very valuable metal to manufacturers of all kinds of electrical appa- 
ratus where lightness, combined with strength and general appear- 
ance, is required. Its applications are numerous, but a few examples 
in which Ivanium has been used with advantage are the following: 
Fuse, switch and distribution boxes, arc lamp parts, cooking 
utensils, fan blades, resistance frames, various parts of electrical 
instruments, various parts in motor-car construction. such as 
brackets for lighting sets, &c., covers for electric motors, wireless 
telegraphy apparatus, miners' lamps. overhead transmission con- 
struction, pyrometers and a host of other applications. During our 
visit to the National Alloy Co.'s works we saw several very fine cast- 
ings for use in electrical construction. With regard to the electrical 
properties of lvanium it is non-magnetic and has a conductivity 
equal to about twice that of cast iron. The National Alloys (Ltd.) 
also supply an aluminium alloy, named Ilford metal, which has been 
introduced as a second quality metal to Ivanium. The price is con- 
siderably lower than that of Ivanium, and it is made to compete with 
the ordinary aluminium alloys on the market. 


CARRON COOKING APPARATUS. 


d We commented in our last issue on a new type of electric oven 
which the Carron Co. have recently developed and which we under- 
stand is now ready for the market. At the time we went to press 


. 
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we had no illustrations of the oven available, but we are now able to 
reproduce a view which givos an excellent idea of the design of the 
oven and the arrangement of the grill and hot plates and of the method 
of attachment of the fuses and controlling switches. An interesting 
feature of the oven is the use of a detachable element of standard 
design with plug connections so placed that on inserting the element 
either at the top or bottom of the oven it is brought into circuit by 


FREWE gcar 


- 


CaAnno: ELECTRIC GRILL. 


the pins engaging with sockets at the back of the oven. With this 
design top and bottom heat is available inside the oven. "The hot 
plates are neatly arranged in a frame. which is mounted on a plate 
resting on the,top of the oven, and serves as a protection for the con- 
trol board at the right-hand side. It has the further advantage of 
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carrying away any liquid fat, grease or water which may flow over 
from the hot-plates or the grill. The last named is ‘arranged at the 
right of the hot-plates, and the element is built up in a similar manner 
to the oven—that is, it is in unit form, and readily replaceable. In 
the second illustration, which we reproduce the design and arrange- 
ment of this grill is clea; ly shown. It will be observed that the grill body 
has a substantial iron frame, which is deeply recessed on the under 
side, and in this recess is secured by four bolts a specially shaped slab 
of fireclay. It will be seen that this has been deeply grooved, so as to 
carry the nichrome element which is wound in spiral form. The 
makers state that this design of grill has proved eminently satis- 
factory under the most severe working conditions. 
It is interesting to note that the Carron Co. has succeeded in de- 
veloping this line of Cooking apparatus. As many, of‘our readers are 
aware, its experiments have extended over a considerable period, 
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power of the lighting unit, indirect lighting schemes can be arranged 
at a reduced cost and far more successfully than hitherto. The 
fitting illustrated here can be supplied for 1,000 c.p. and 2,000 c.p. 


Wotan Hatr-Warr 
Bow  Firtinc. 


-———— ee Vl ^ —H - 
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Wor4N Hatr-Watt 
HEMISPHERE FITTING. 


a 
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L GENERAL VIEW or CARRON QVEN 


and variousedesigns have been put forward from time to time, We 
have had an opportunity of inspecting the oven a 
above, and can speak highly of the workman 


should present as few Opportunities for mi 
think that the Carron Co. are to be complim 
ment of its objects after many disappointme 


ARTISTIC FITTINGS FOR « WOTAN” HALF-WATT 
LAMPS 


Messrs. Siemens Bros. Dynamo Works (Ltd.), 
Dalston, send us illustrations of two fittings suitable for use with 
“ Wotan " half-watt lamps. One of these is made Up for use with 
holophane reflector bowls, and is especially suitable for the lighting 
of large halls, stores and high-class business establishments. This 


fitting can be arranged for either 1,000 c. p. or 2,000 c.p. * Wotan " 
half-watt lamps. The majority | 


versant with the special features of the type of bowl used with this 
fitting, and it is claimed that no j 

obtained when used in conjunction with h N 
fitting enables * Wotan ” half-watt lamps to be adapted for indirect j 
lighting, and in this case 

lighting system has been to 
loss of efficiency through th 


EL 


Y Y j P » 
QUUNNN " 
RW WV z D d 
“ Wotan ` half-watt lamps in bowls 14 in. and 16 in. diameter res 


spectively. A price list will shortly be issued embodying these 
designs, | 
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SPECIFY AND USE 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


Now Specified by the Admiralty. 


HENRY WIGGIN & CO., Ltd., 
George Street, Birmingham. 


PHONE : 6400 CENTRAL. 
TEL EGRaMs : "WIGGIN BIRMINGHAM.” 


AGENT : 


LIONEL ROBINSON, 
9, Staple Inn, London, W.C. 


PHONE: 6323 HOLBORN. 
TELE NS. ^FERRYDOM, LONDON." 


| 
| 
| 
| 


THE EFFECTIVE LIGHTING OF CHURCHES.* quate and efficient. Adequacy and efficiency are, of course, impor- 
tant factors, but church lighting. if it is to serve its highest and fullest 
Church lighting is an art. and too little consideration has been purpose, must possess other qualities—qualities which cannot be 


ELECTRICITY., 


given in tho past to the appropriate and artistic illumination of places interpreted in terms of the pounds, shillings and pence of lighting 
of worship as distinguished from the lighting which is merely ade- costs, but are expressed rather in the reverent and exalted moods 


* From “ Masda Houso Nows.” which they inspire. 
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lamps in B.T.-H. Mirolux silvered glass trough reflectors, arranged 
to project the whole of their light on to the beautiful reredos. 

The light units themselves are invisible. 

Apart from the increased effectiveness of the new installation in 
showing up the altar and the whole interior of the church to better 
advantage the Mazda illumination is far more comfortable and agree. 
able to the congregation than the old gas lighting. By using efficient 
Opalux reflectors it has been possible to raise the light units above 
the!line of vision’ without any sacrifice of illumination at eye-level, 
And. moreover, the Opalux reflectors screen the brilliant lamps and 
diffuse the light, distributing it in a soft mellow radiance, which is 
very beautiful and restful. 


WITTON-KRAMER ELECTRIC DRILLS. 


During the last year the electric drill has made great progress 
against the pneumatic drill. and improvements in its design have 
materially added to its reputation. The workman now prefers the 
electric drill, which he is better able to understand and to appreciate. 
The disadvantage of the electric drill as compared with the pneu- 
matic has been its weight and size. In the early days of electric 
drills there was a strong tendency to reduce the dimensions below the 
safety point, with the result that the drill itself suffered. Experience 
in running and in design, however, inevitably assists the manufac- 
turer in the production of a more compact and lighter electric drill. 
and in the “ 1914 Runthru No. 5 " drill, constructed by the Witton- 


FROM 25 amps. single way 
to 400 amps. 9 way. 


FUSES are 
Self Aligning 


REYROLLE:: 


Psychologists tell us that our thoughts and ideas are moulded and 
influenced by material circumstances. If this be so in every-day life 
when we take pride in heing unimpressionable, then it must be true 
to an even greater extent during public worship when we doff our 
armour of emotional reserve. It is, of course, a well-known fact that 
artificial lighting has a very marked psychological effect. on those 
who are subjected to it. This fact has always been realised in the 
theatre where lighting plays a most important part, not merely as a 
stage accessory. but in the production of * atmosphere " and emo- 
tional appeal. 

We do not wish to link the church and the 
comparison, but there is surely a certain similarity between the 
results which both should aim at in their artificial lighting. 

In the November number of “ Mazda House News " we referred 
to this question of church lighting and reproduced photographs of 
two installations in*which Mazda lamps and B.T.H. reflectors were 
used. In both cases certain effects had been secured by the special 
arrangement and equipment of the light so 
were desirable and entirely appropri 
pictures will agree. 
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stage in any irreverent 


= 


Runt; A 
urces. That these effects iRU Drive 
ate we think all who saw the 


Kramer Electric Tool & Hoist Co. (for whom the G. E. Co. are the 
We are now able to illustrate an even | 


vetter instance of effective sole selling agents) a powerful 
of the two pairs of photographs, increase in weight, this now bein 
of the church before and after the new instal. effected by reducing the waste 
g and instructive. and not by a reduction in the st 
St. Andrew's, Plaistow, and it was F electrical wor king parts. The tool will drill 1} in. hole in cast-iron 
e new installation in the body of the at the rate of 1 in. a minute. As will be seen from the accompanying 
ings equipped with Mazda lamps, and — illustration, the drill is of rug 


ged design. the solidity of the working 
is lighted by means of Mazda Parts being the outstanding feature of its construction. 


tool has been produced without any 
g57lb. The improvements have been 
space in the top cover and gear box. 
rength or efficiency of the mechanical 
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THE 
ROUND TABLE. 
EVENT OF THE WEEK.—"' E.P.B." decides to give up Sun 
Worship. 


* * * * 


We are informed that.there is a good field for the use of 
electrical energy in welding high-pressure gas mains. 
* * —— x * 


The Electric Lighting Committee of Limerick reported that 
there was no loss on the working of the electricity under- 
taking during the year. (Cheers !) 

+ * &  & 


Mr. E. T. Brydges has cut one of his hands very badly, it is 
said, witha glass bottle. Let us hope this is not the first case of 
the “halving of & half-watt." Several lamps have shown a 
tendency to disruption lately. 

* * * * 

A contemporary, in congratulating the L.S.W.R. on the 
adoption of compartment rather than open coaches for its 
electrified lines, remarks: " The average Englishman and 
Englishwoman prefers the greater privacy of the compartment 
vehicle." The emphasis is on the “ and." 


* * * * 
À consumer of the Blackburn Electricity Department writes 
a P.C. worded as follows: “ This is to inform you to come and 


take dementons of electricity used, as we are leaving town." 
Needless to say Mr. Wheelwright has seen that the **dementons" 
have been charged up and duly paid for. 


* * * * 


During his speech at the annual dinner of the Manchester 
Local Section, Prof. Marchant said that “ Probably Mr. Seaton 
has a wider knowledge of the breakdowns of electricity generat- 
ing plant than any living engineer." As Seaton nodded his 
head approvingly we shall be happy to publish his reminiscences 


in serial form. 
* * * * 


The Umpire under the National Insurance Act has decided 
that contributions are payable in respect of workmen engaged 
wholly or mainly in the construction, alteration, repair or 
decoration, including wiring for electric lighting, of poultry 
houses which have foundations. Both the hens and members 
of the E.T.U. are said to be satisfied with this decision. 

* * Ok * 


A brochure issued by the Cheltenham Gaslight & Coke Co., 
and written to commemorate the opening of their No. 2 station, 
concludes with the following: “In the plant house, purifier 
house and station meter house, where naked lights at times 
might be dangerous, electricity has been made the handmaid 
of gas and electric lights have been installed, the current being 
obtained from a dynamo and storage battery which have been in 
use for some years at the old station." Now, Mr. Bache, can't 


you give a stand-by supply ? 


FERRANTI LTD; 


Central House, Kingsway, London, W.C., 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder ** N,” 
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We hear that the home of Siemens “ bei Berlin " will no 
longer be known as Nonnendam. In future, address all com- 
munications to ‘‘ Siemensstadt.” 


* * * + 


The Mayor of Salford recently stated that the Royal and 
Ancient Borough had taken outside advice upon the electricity 
undertaking, but had failed to follow it. Will it do likewise 
with the appointment of its new chief electrical engineer ? 


* * * * 


Bastian, old man, you have given the game away to the gas 
people. They've stolen your quartz thunder, or your thunder- 
ing quartz if you like. The very latest high-pressure gas lamp 
has got its ^ half-sausage ” mantle enclosed in a “ half-sausage" 
of quartz. What a pity you could not have cornered the 
output of quartz for the electrical industry alone. 


* * xæ * 


In an electrical sense, Nottingham is probably one of the 
least progressive towns. One hears that there are more suction 
gas plants in operation within its area of electricity supply 
than in any other town in the United Kingdom. Certainly 
the lighting of the streets is a disgrace to both the municipal 
gas and electricity departments. Come, Sir Jesse, can't you 
saya word to bring about a little more competition between 
the two systems of supply ? 

* o x ko x 


The suggestion which we jokingly made in this column a fort- 
nightago, thata black list ofelectricity-using gas directors should 


be published, has been taken seriously by our Scotch Memoran- . 


dist, on the “ Journal of Gas Lighting." Ignoring our suggestion 
that such <a list would make good reading for himself, the 
‘“ Memorandist " brands it as “ The Low Down Game." His 
retort with the usual tu quoque of electricity engineers who use 
gas will not, however, pass muster. They use gas because they 
cannot help it. The gas manager, whom we light-heartedly 
suggested should be pilloried for his preference, uses electricity 
because he likes it. Does our Scotch friend, who accuses us of 
ungentlemanly conduct, understand the meaning of the 
difference ? | m 
* * * * 
OUR HOT PLATES. 

No. 142 to— 

The yet unnamed stalwart among the applicants for the 
chief's vacancy at Salford who dares to accept the appointment. 


No. 143 to— 

Mr. H. Talbot for maintaining a supply of electricity in 
Nottingham with no less than 37 Willans reciprocating units 
and one exhaust turbo unit. 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 
Mr. H. F. Street (Southampton). | Mr.S. T. Allen (Wolverhampton). 
Mr. W. H. Cooke (Luton). Mr.W.G. Pickvanoe (Wrexham). 
Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 
Mr. A. S. Blackman (Sunderland).| Mr. 8. E. Fedden (Sheffield). 

. 8. Davidson (Barnes). Mr. H. F. Friederichs (Weet Har- 


. A. H. Seabrook (St. Maryle-|  tlepool). 


ER 
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bone). Mr. J. W. Beauchamp (West 
Mr. E. R. Hill (Reading). Ham). 
Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


MACHINE TOOL CONTROLLERS 
FOR HEAVY DUTY. 


IGRANIC ELECTRIC CO, LTD., LONDON & BEDFORD. 


o-— rr ree -———— —— o o --. 
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IRONCLAD SWITCHGEAR 


Central Distribution Board 


for controlling 3-phase, 2,200 volts supply, 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrica: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LonDon."’ 
Supplies Dept. : 39, UPPER THAMES STRBET, B.C. 

5350, Telegrams: *‘Sigmotor, LONDON.” 
BRANOHES : 
tanta GLASGOW SHEFFIELD CALOUTTA SINGAPORE — 8SYONEY 


RISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE OAPE TOWN MADRAB RANGOON TORONTO 


Telephone : Caty 


NEW BELLING BOILING RING. 


The Belling electric fire has proved successful and is selling well 
because it is just like a gas fire, at least so we are assured by Mr. 
C. R. Belling. We have received an illustration of the Belling boil- 
ing ring, and probably this will sell quite as freely as the fire for the 
same reason. Certainly it has all the appearances of a gas ring in its 
general design and construction, and the illusion is completed by 
enclosing the connecting leads in a flexible metallic tube. The ring 


(7 


BELLING BOILING 
RING. 


is 6 in, in diameter and is loaded to a maximum of 1,500 watts, or 
8 in. diameter loaded to 1,750 watts. A three-heat switch is” pro- 
vided so that the device can be employed n 


be ready to supply these rings in quantities, The ring is strongly 
built up in a cast-iron frame, and is supplied complete with switch, 
fuse plug and flexible connection. The lat 
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B.T.-H. SWITCH PLUG. 


We have received from the British Thomson-Houston Co. (Ltd.) 
particulars of an ingenious interlocking switch plug for use on heat. 
ing and cooking circuits. The object aimed at in this type of switch 
plug is to make it impossible for the plug itself to be inserted when 
the switch is in the “ on " position. and to ensure that the circuit is 


Fia. 1. 


broken before the plug is withdrawn. The feature of this new switch 
plug is that there is no mechanism ; the interlocking action being 
achieved by having the knob of the switch in such a position that it 
overlaps the plug. When the switch is on, the plug cannot be 
pushed in sufficiently far to make contact, owing to the interposition 
of this knob, In the same way. on withdrawal the switch is pushed 


Fic. 2. 


off by the fibre guard of the plug. This arrangement is explained 
in the accompanying views Figs. 1 and 2. Fig. 1 shows the plug 
half in and the switch in the * on" position, and it will be seen that 
the plug cannot be pushed home without switching off. Fig. 3 shows 
how the knob of the switch is thrown over when the plug is pulled 
out. It will be clear that all possibility of arcing or shock is elimi- 


nated with this arrangement. The switch is at present made with a 
carrying capacity of 5 amperes in the pattern illustrated, but a 10 
ampere size and a flush pattern are in preparation. The B.T.-H. 
interlocking switch plug is one of the best devices of its kind yet 
placed on the market, and it should have a ready sale as an accessory 
to radiators and cooking and heating appliances generally. 


TRANSFORMER OILS 


LEADING MANUFACTURERS: 
THE STERN SONNEBORN OIL CO., LTD., 
Royal London House, Finsbury Square, London, E.G. 
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TRANSFORMERS FOR ALL PURPOSES 


LATEST DESIGN. 
BEST 
WORKMANSHIP. 


a a a 


STANDARD 
SINGLE PHASE 
TRANSFORMERS. 


. UP TO 
5,000 K.V.A. 


Send For Latest 
Catalogue "P." 


JOHNSON & PHILLIPS, LTD. | erento ronbonr a.z. 


Telep 
ESTABLISHED 1875. aeon -Ke nt. Woolwic per (6 lines). 


ROYAL 


EDISWAN 


DRAWN WIRE 


(TUNGSTEN) FILAMENT LAMPS 
There is no better Lampto Sell 


and Recommend. 
. WRITE US 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO., LTD: 
PONDERS END, MIDDLESEX. 
LONDON SHOWROOMS, 36-37, — STREET, E.C. & 11, COLLEGE HILL, E.C. BRANCHES IN ALL PRINCIPAL TOWNS. 
Fally Licensed under British Patent Nos. 21513/06, 27712/03, and other 
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AN AUTO-SWITCH PLUG. ^» plug socket, the design being such that the circuit can never be 
| | | made or broken at the plug contacts. 
Makers.of electrical accessories are now devoting more attention The Wandsworth Electrical Mfg. Co., who are well known as 


than they have done in the past to the production of switches and makers of electrical Accessories, have patented a type of switch plug 
plugs which will be suitable for the control of electric heating and combination for which they anticipate a very considerable demand, 
cooking circuits. On low-voltage circuits currents of 15 and 20 and which will, we feel sure, supply a long felt want. It will be seen 
l from the adjoining illustrations that the entire mechanism of the 
switch and the plug contacts is contained within the compass of a neat 
circular porcelain body which is closed in with a cocus wood cover, 
The plug is provided with three pins, two of which carry current, and 
the third, which is longer than the other two, is introduced for 
putting the switch on and off. When the plug 1s introduced this 
operating pin closes the switch after the prongs of the plug have 
entered the socket contacts; in withdrawing the plug the pin trips 
the switch before the plugs are clear of the socket contacts, It is 
quite impossible to make or break the circuit at the plug pins. The 
diagrammatic views of the internal mechanism of the switch show 
clearly how the operating pin is employed to put the switch in and 
out of circuit. This same pin is provided with a terminal within the 
plug body, and it may be used for earthing purposes, either with a 
flexible metallic hose or a third earthing wire in the flexible itself. 
The connection with the fixed earth within the body of the socket 
is made with a german silver spring contact, which rubs against the 
opposite sides of the operating pin. It will be seen that the con- 
struction complies with the standard requirements for wall plugs 
and sockets. The Wandsworth Co. is making up the device for 5 
and 15 ampere circuits. . 


— 


NEW BELL AND TELEPHONE CATALOGUE. 


Falk, Stadelmann & Co.'s new electric bell and telephone cata. 
logue No. 377, just issued, consists of 100 pages which deal witha 
complete range of electric bells at prices to suit all requirements 
i In particular the “ Farringdon " Bell appears to be a speciality of 

GENERAL View or SwrrcH Proc. this firm, and we believe is well known in the trade to be of excellent 
; A value. We also observe the “ Atlas ” secure locking indicator, 
amperes are not uncommon, and on high-voltage circuits radiators having a movement which the firm claims cannot possibly shake 
and fires which require anything from 3 kw. to 5 kw. of electrical down and can only be operated by electrical means. This is one of 
od are now being manufactured and put into service. Itseems 4 range of indicators of various types to suit all requirements. Wood 
© >e more and more desirable that the switching operations at wall china, brass pushes and the usual accessories to an electric bell cata- 
plugs and sockets should be made automatic. The use of a separate logue such as batteries, bell wires, flex are to be exhaustively dealt 
switch and a separate wall socket is no guarantee that the switch with. The firm is also specialising in portable flash lamps, of which 
— a considerable selection is catalogued. Messrs. Falk, Stadelmann 
& Co. ask us to call the attention of the trade to the fact that this 
catalogue having been thoroughly revised, brought up-to-date, and 
all prices carefully calculated on current costs, the advances which 
have, heretobefore, had to be charged are now entirely eliminated. 
ve have no doubt this announcement will be very pleasing to the 
trade. 


——- ————— o 


NOT DEAD YET! 

The following letter recently received by the Edison & Swan Co. 
is of considerable interest as demonstrating that the carbon lamp 
has still got some kick in it. 

“ During a heavy gale in J anuary, 1912, a large electric travelling 
crane, in which I have an interest, was blown away during the night 
and stopped in its career by being brought up against a much larger 
steam crane. The crane was lighted by 13 32 c.p. Ediswan carbon 
lamps, and after the crash, the driver naturally expected to find “ no 
lamps " next morning. 

J udge of our surprise when we found that every lamp was perfect, 
especially in view of the fact that at the time of the mishap, all the 
lam ps had run 1,600 hours, and at times had been subject to a 10 per 
cent. increase of E.M.F. from supply. 

I have pleasure in giving you particulars of the after behaviour of 


the lamps, for they were watched particularly by myself and driver 
after their rough treatment in collision. 


DETAILs. 
13 c.p. 32 carbon lamps run ... .. .. | 1,600 hours burning. 
lst lamp failed after collision... ...... e. 1,990 ,, " 
2nd ,?» 99 99 » ose eee eee eee 2,232 99 9 
3rd 9 ” ” 9 ere eee ee 3 360 ” 
4th 9 99 9 "m T pee PE .. 3.390 E ?* 
oth $9 » $5 T tee sse 5. oe 4400 » » 
6th » 99 99 ,» eee "T" 4 100 ” 
"th T » 99 T e.. "m e es 4:900 dd 
DETAiLs or Switcu Prus. 8th D i 

9th 

will always be used for making and breakin ircui i 10th Ų Sti 

g the circuit. It is au; till good; but all changed for new la f same voltage 
easy to leave it permanently on. That this is the fact is proved by ix ai i B 
the introduction of Semi-automatic combinations of switch and iu 
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«| They are the latest and most important production to 
cheapen the cost of Electric Lighting. 


«| They have all the strength of the old Carbon lamps com- 
bined with the remarkable economy of the Metal Filament. 


^ They have not only the initial strength of the Drawn Wire 
Lamps, but maintain their strength throughout their life 
—without becoming brittle or losing their brilliancy 
through blackening. 


T They are British Made throughout, every lamp is guaran- 
teed, and the special processes by which they are manu- 
factured infringe no patents. 


f They can be handled and stored without risk ; can 
be cleaned without damage; and when accidentally 
knocked will not break, ST 


T They are the long service lamps and consequently the 


i2 
ral 


WRITE 3 cheapest for you. d They Infringe 
Obtainable in all voltages and candle- | 
for powers, ranging from one to six hundred. No P atents, 


OUR POPES ELECTRIC LAMP CO. Lid E MR 


Indemnity 
Terms Also Makers of Carbon and Radiator Lamps, 


Hythe Road, Willesden, London, N.W. | Holds Good. 


— ———— 


COOKING. 


———————————————————À—»' — 
m-—-————— ————Á EIE —————M 


T A red hot Electric BOILING RING which quickly boils any existing cooking utensil. 
{| A large, serviceable, rapid GRILLER, with three degrees of heat, with strong Grid and Drip Pan. 


{| A reliable BAKING OVEN which cooks Joints, Poultry, 


Pastry, &c., to perfection. The entire 
electrical equipment is removable in half-a-minute. 


«| The above are three new lines for the coming summer. We simply request that before making any 
definite arrangements for your forthcoming requirements you take an opportunity of calling at our 
works, or permitting us to send you samples to thoroughly test out. 

TT Our Cooking System is a practical one, allow 


Ing a complete kitchen equipment to be gradually built 
up on the unit principle. 


{| Each article has its own flexible metallic tubing and plug with connections and earthing arrangements. 
«| A switch, fuse and socket on a metal base complete the switchboard unit for five 


cooking utensils. 
Probably only three switch units would be necessary, the plugs being inte 


rchanged as required. 
T Our complete cooking list will be ready in seven days. 


Aw BELLING & CO., "S" EDMONTON, LONDON, N. 
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NO MORE INJURIOUS FUMES IN 
THE WORKSHOP. 


USE THE M.C.C.'S 


Soldering Fluid 


(Water White). 
For Tin-plating and Soldering of Tinplate, Galvanized Iron, Zinc, 
Lead, Nickel, Copper, Brass and almost every Metal. - 


In Stone Bottles at 6d. and 1s. 
Obtainable from all Hardware Stores. 


ADVANTAGES: 1. Does not stain, and leaves no trace of residue. 

———_2. Is a clear liquid, made of almost chemically 
pure ingredients. 

3. It is very cheap and uses less solder than any 
other preparation. 

4. Lastly, it does not injure the workers’ health. 


It can be supplied Concentrated into Powder for Export. 


IRONMONGERS stocked through Messrs. J. KEEVES & SONS, Ltd, 
BOUNDARY STREET, LONDON, E. 


MOTOR TRADES stocked through Mesers. THE MANUFACTURERS’ ACCES- 
SORIES CO., Ltd., GREAT EASTERN STREET, LONDON, E.C. 


BIRMINGHAM AGENTS : Messrs. ALLEN & TIMMINS, 226, GREAT RUSSELL 
STREET. 


THE MIDDLESEX CHEMICAL CO., LTD., 
Langbourne Wharf, MILLWALL, LONDON, E. 


MOTOR CAR LEADS. 


It is most important for the efficient working of motor car and 
petrol engines generally that the leads connected to the sparking 
plugs should be reliable. We understand Siemens Bros. & Co. have 
made as special study of this class of cable, and we give below parti- 
culars and prices of our standard types. These leads are very flex- 
ible and are composed of the best quality material throughout ; the 


e consist of 30 high-conductivity tinned copper wires each 
e 33 L.S.G. l The low-tension leads are insulated with mixed rub- 
er, and the high-tension leads with a layer of pure rubber next to 


The ALUMINIUM CASTINCS Qo. 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. FINE FINISH. 
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the conductor and then with mixed rubber, to the diameters speci- 
fied. The finish is as required and the leads are stocked in coils of 
100 yards. Lengths under 100 yards are charged 10 per cent. extra. 


A COOKER FOR HIRING OUT. 


We have been supplied by the Carron Co. with an illustration of the 
design of an electric cooker which they are putting on the market in 
four sizes. The framework is of cast iron and the sides are filled 
with sheet-steel casings, there being lagging immediately behind 
these, and the inner lining is porcelain enamelled steel. The heating 
elements are arranged at the top and bottom of the oven, with three. 
heat regulation on each element. The top of the oven is surmounted 


CARRON COOKER FOR HiRING-0UT PURPOSES. 


with a polished hob with grill and boiling plates, there being two of 
the latter. The oven sizes are 13 in., 15} in., 17 in. and 21 in. inside 
width. The 6 in. hot plates are loaded for a maximum of 600 watts 
and 8 in. 1,100 watts, with threc-heat regulation in each case. The 
grill is 10 in. wide by 9 in. deep, and has a loading of 1,250 watts. 
There is a porcelain enamelled crown plate below the grill, which can 
be easily removed for cleaning purposes. We understand that 
cvery part of the oven is standardised and is readily interchangeable. 
The control board is mounted separately, the connecting leads being 
taken through a flexible metallic hose. In addition to the usual 
threc-heat switches and Zed fuses, there is a main switch and one 
pilot lamp. If desired a pilot lamp can be fitted to each element. 


The ALUMINIUM CASTINGS 00., 


GREENOCK. xus 


"SOLAR" PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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NORTH WOOLWICH 


TRIANGLE 
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LEloshixe 


ELECTRIC IRONS 


Cuaranteed for ever 


“SUNSHINE " COOKING AND HEATING APPARATUS. 

At the time of the I.M.E.A. Convention in London last year there 
was an exhibition held at the Institution of Electrical Engineers, 
and a quantity of apparatus was displayed, this being principally 
cooking and heating material. One of the exhibiting firms was the 
Electrical Co., who showed a pattern of oven of somewhat novel 
design. Various criticisms and suggestions were made by engineers 
who inspected the oven, and, with characteristic enterprise, many 
of these have been acted upon in the new pattern of oven which the 
Electrical Co. will shortly have ready for the market. This new 
oo is on view at the company's showrooms in Charing Cross- 
road. 

The oven is of the self-contained type—that is, it is only necessary 
to bring in a pair of connecting leads when it is immediately ready 
for service. The controlling switches are contained within the body 
of the oven, and the operating handles project through the front 
in the centre of painted dials bearing the figures 0 to 3. These 
figures are casily legible at a distance of several yards. The switch 
handle is of black porcelain, and resembles a semaphore. It is 
turned clockwise, and has four positions, in cach of which it is 
opposite one of the figures. When all the handles are upright every- 
thing is turned off. This state of affairs can be seen at a glance. 

The top of the oven is made up of a heavy cast-iron plate, which is 
machined and polished on its upper surface. "There are three holes 
in this plate, through which project the heating surfaces of three 
hot plates. The plate itself is hinged at the back of the oven, and 
can be raised to. mop or wash out the space at the top of the oven 
around the hot plates. This operation can be carried out without 
fear of touching any of the terminals which supply current to the 
hot plates. Each hot plate is self-contained, and is provided with 
plug contacts mounted on a porcelain block on the underside of the 
plate. These contacts plug into socket contacts, which are also 
embedded in porcelain insulation let into deep bosses in the cast-iron 
plate which forms the foundation for the hot plates. It should be 
noted that each plate has three supporting feet, which rest upon 
raised machined surfaces, and serve as lugs against which the 
holding-down bolts for each plate engage. "This construction pro- 


'vides an independent support for the hot plate, and obviates the risk 


of the contact pins being sheared off if a heavy saucepan is turned 
round on the plate. The whole of this supporting frame for the hot 
plates is also hinged at the,back of the oven, and when raised it 
exposes the connections from the controlling switches both to the 
hot plate and the socket contact at the back of the space for the 
grill and the oven. It would be difficult to conceive of anything 
more accessible than this. Immediately below the hot plates is a 
compartment containing in its upper portion the griller element and 
the grid slides for the grease and drip pans. Below this is a free 
space which can be used as a hot cupboard, and, as a fall-down door 
is provided, it is possible to retain the heat after the grilling operation 
for the warming of plates. A certain amount of the heating of this 
cupboard is also done from the oven. The latter occupies the lower 
part of the range, and is also fitted with a fall-down door similar to 
that used for the grill. The oven itself has two heating elements, 
which are placed at the top and bottom of the cooking space. Like 
the grill, they are in unit form, and can be slipped in and out of 
position, there being plug contacts at the back which engage with 
sockets and make the necessary connection to the outside circuit. 
The fall-down type of door employed is of considerable value, 
because it can be used as a shelf on to which hot dishes or trays can 
be slid. The complete outfit weighs 350 lb., and the overall dimen- 
sions are 35b in. high, 293 in. deep, 32in. broad. The internal 
dimensions of the oven are 10 in. high, 21 in. deep and 14} in. broad. 
The grill space measures 94 in. high, 21 in. deepand 14 in. wide. Two 
of the hot plates are 8 in. diameter and the third is 6 in. diameter. 
À substantial rail is provided at the front of the oven, and this may 
be used for drying towels, teacloths, &c. Three-heat regulation is 
provided on the hot plates, grill and each of the oven elements. The 
total loading is 6 kw., 1,500 watts in the oven, 1,500 watts in the grill, 
1,250 watts each in 8 in. pot plates and 660 watts in the 6 in. hot plate 


The framework of the oven is in cast iron, and the sides are of sheet 
iron which is heavily coated with white enamel. This and the nickel- 
plated finish of the bright parts gives the oven an exceptionally 
smart appearance. 


—~ 


CONDUIT CEILING ROSE. 


A new design of conduit rore, which Simplex Conduits have named 
‘* Condulet," is another instance of improvement in the design of 
accessories for use with the Simplex system with the object of reducing 
labour costs. In addition to this advantage, the ceiling rose affords 
a better connection electrically than the ordinary design, as will be 
noticed from the illustration. The Condulet consists of a specially- 
shaped porcelain, carrying large terminals of special design and cover 
for the conduit box. The porcelain is so arranged that it is firmly 
fixed in position and there is no risk of the terminals accidentally 
touching the sides of the iron box and causing a short-circuit. The 
terminals fitted are of large size, hexagonal in shape, and have a slot 
in the centre. a portion of the slot being tapped to take a grub screw. 
With this design of terminal there is no necessity to sever the con- 
ductor when wiring, it being only necessary to bare back a portion 
of the insulation, say about 1 in., the exposed conductor being placed 
in the slot, forming an efficient contact, being secured by the grub 
screw. The terminals are of sufficiently large size to allow of a 
cheese-head screw being tapped into the side to take the flexible 
conductor. It will be noticed that with this arrangement it is pos- 
sible to attach the flexible conductor to the terminals, together with 
its lamp-holder, at the bench instead of, as is usual in wiring ceiling 
roses, having to work in an awkward position on the top of a ladder. 
This arrangement is an obvious advantage. For example, in wiring 
a number of lights which are all required to have the same length 


VIEW OF CEILING ROSE SHOWING INTERIOR WIRING. 


of drop, it is possible to attach the whole of the flexible cords and 
lamps at the bench ; an assistant wireman can be put on this work 
entirely, with a considerable saving in labour costs. 

The gripping arrangement of the flexible is of neat design and 
effectively relieves all strain or direct pull on the terminals. The 
flexible is taken through a centre hole in the porcelain and through 
the cover in such a manner that the pull is directly downwards ; but, 
as a further precaution.a small rubber ring is fitted, which, by the 
weight of the shade on the end of the flexible, is compressed and forms 
an effective grip. This rubber ring, when compressed, acts as an 
effective anti-vibrator, prolonging considerably the life of metal 
lamps. The cover which is fitted is of considerably better appear- 
ance than the ordinary white porcelain rose, and with a Simplex 
standard type is of iron black enamelled, but for use in living rooms, 
and so forth, where appearance is a consideration, a cover in any 
finish can be used so that it is in keeping with the style of fitting 
installed. The low projection of the whole fitting is a further advan- 
tage. The fitting is supplied with the standard type of circular box, 
24 by 14 in. deep in all the combinations, terminal through centre 
hole, &c. 
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COLORED MACHINE 
RAG WIPERS. 
BEST WHITE RAGS. 


Our business ` consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths ; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Colored 20/- per owt. . White, 35/- 
They are perfectly Clean and Free from all Metallic Parts. 


WS" EVERY RAG CAN BE USED. 
There are from 500 to 700 Pieces in a Bag. 
Washed Meat Cloths also Stocked, 


If required a sample will be sent, post free, on receipt 
of 2/- P.O. 


F. R. YOUNG & CO., 
HARDWIDGE STREET, BERMONDSEY, 


LONDON, S.E. 
ESTABLISHED 1889. 


ELECTRICITY IN COAL MINES. 


In spite of the fact that there is considerable agitation amongst. a 
certain class of colliery workers against the extension of the electric 
power service in mines, there is undoubtedly 
for generating plant and electrical apparatus 
purposes. A number of the big electrical J 
i quip collieries with a com plete electrical 
generating and power plant: in particular, the British Thomson- 
Houston Co. has carried out a large amount of work in this direction. 
It has specialised in the design of highly efficient turbo-generating 
h cangbe employed satis- 
tions which prevail in this 


WORKING AT THE Coan Face, 


particular industry, {Judging by 


the ‘amount of time and thought 
which the publication departmen 


t has devoted to the company’s 


this particular field of business. The Cover bears an attractive 
design which hag the great merit ing i isti 
drawing too strongly upon the imagi 
tical view of the Operations at th 


e coal face, adapted to appeal im. 
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BRITISH MADE 


COUNTY 


METAL 


LAMPS 


STRONG AND LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD 
a E D 


AGNES ROAD, UXBRIDGE ROAD, 


ACTON. 
Tel.: CHISWIOK 1114. 


mediately to the eye and call attention to the message which the 
publication itself brings. Much the same can be said for the text 
matter and illustrations, with the difference that in the latter cas 


with two 1,500 kw. 3,000 volt three-phase, 50 cycle, 3,000 r.p.m. 
Curtis turbo-alternators, having condensing plant in the basement 
and the main switchboard at engine room floor level. Other illus- 
trations show a flywheel motor-generator set. for Ward-Leonard con- 
trol of electric winders, also a motor-generator equipment for supply- 
ing continuous current to coal cutters, i 

of a 350-700 H.P., 3,000 volt, 50 c 
motor, with automatic current limit contactor type controller. 
geared to a winder working on a slant. N umerous illustrations pre- 
pared from photographs taken in the workings of motors, switch- 
gear, controllers, pumping plant, haulage gears, sinking pumps, &c., 
are also included in the publication. A type of motor which 
will be appreciated by colliery engineers who realise the nesecsity 
for a total enclosing of electrical machinery is illustrated. 
It is à 750 HP. machine operating at 1,480 revs. per min. on 
a 3,000-volt 50-cycle, three-phase circuit. The motor is of 


FUSES, WALL PLUGS, 


Eto 


&CO., HEBBURN- 
LTD.,  ON-TYNE. 


fo 1. 2 and a, aan Gu T nee 
3 i Stezer, in the City 
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THE 


ROUND TABLE. 


EVENT OF THE WEEkk.— The Times’ 
ments ld.  Northclitfe, how could you! 
* * * * 


It is rumoured that the * Electrical Times " is publishing a 
guide to the Maze of Fisk-street, of which it gave a plan view 
in last week's issue. 4 

* * * * 

At the G.E.C. dinner the Hon. F. G. Jenkins said that he had 

never been an engineer, though he had sold lightning conduc- 


tors. There are many self-styled electricians who do nothing 
more than gas fitting. 


' and all its supple- 


* * * * 


His many friends in es electrical industry will be glad to 
hear that " Chizzy.” or, to give him his official title, Mr. G. 
Seton Chisholm, is cn along nicely. He was unfortunate 
in slipping up. but most fortunate in not damaging the one leg 
which he makes such extraordinary good use of. 

* * $ x 

From an advertisement in the Hd. ^ Times " : “ A good cook is 

offered a mivatficent view from kitchen window of main 


thoroughfare with constant arrests, small accidents, ambulance 


calls and other interesting incidents at all hours of day and 
evening.” They mivht have added `“ TT" which, being inter- 


preted, is ' ‘Times Taken.” 
* * * * 


A very pretty “ seeing by telephone " hoax seems to have 
been played upon a man in the city who was rung up by a 
supposed inventor of an instrument by which telephone users 
could see one another. The caller actually described every 
action of the startled financier while using the phone, and 
it was not until the latter glanced out of the window at which 
he was seated that he saw a row of grinning faces at an open 
window across the street. | 

* * ot * 

A discerning correspondent sends us the following note :— 

Your Scotch friend of the * J.O.G." has again excelled himself in 
his E.S. Memoranda of 10th March. Forsooth ! he now claims to 
judge by his " eye " the amount of radiant heat in an oven! He 
scoffs at the efficiency figure of 15 per cent. for gas cooking generally, 
and apparently thinks his column is the only one read in the '* J.O.G." 
Let him refer to page 642-3 of the same issue. The Richmond Gas 
Stove Co. have conducted tests on several stoves in use to-day, and 
the tests are stated to be taken with the burners “ w orking at the 
points at which their best efficiencies were realised," Later it is 
stated for the overall efficiency of the top-plate of various competing 
makers on the market to- day ‘ ‘may be taken. . . . as an 
average of 23 per cent." This is a laboratory test, and not including 
the enormous oven losses. Also they admit in oven work a heat loss 
from various ovens tested (size varying from 14 cubic ft. to 34 cubic ft.) 
equivalent to that supplied by 6 cubic ft. to 11 cubic ft. of gas per 
hour—i.e., from 3,000 to 5,500 B.Th.Us. of heat per hour. In the 
coneluding remarks we read *“ there is no reason why what is done 
in the laboratory should not be done in the home—stove, gas, and 
conditions all being equal. Just so, but are they ever *! ! 


TRANSFORMER OILS 


LEADING MANUFACTURERS: 


| THE STERN SONNEBORN OIL OO, LTD., 
| Royal London House, Finsbury Square, London, E.O, 
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“ Electricity,” remarks a contemporary, “is a strang 
weapon, for it cuts with many edges, but always in the same 
direction." It’ must ‘be strange dft is stranger than this 


metaphor. 
Oo x * * 


The dinner of the Generators on Friday last was presided 
over by Shut-down (otherwise ex-chief) Generator Doherty, in 
the absence of Chief Generator Evans, who is not at present 
mide up of two machines on one shaft, consequently cannot ' 
supply juice to two different areas.- The power factor of the 

meeting was decidedlv high. and the load was sustained with. 


very little loss. m | 
* te * 


OUR HOT PLATES. 
No. 144 to— 
Mr. T. D. Clothier, Bootle, for purchasing an electric vehicle 
(Lloyd) for use in lis electricity department. 


No. 145 to— 
Several newspapers, for the statement that Mr. Marconi had 


carried on wireless. telephonic conversation over 4,000 miles 
for 12 hours. 3 


TO-NIGHT’S ELECTRO-HARMONIC. 
(Unofficial. Programme.) 


.." Hands Across the Sea... 
G.E.C. Brass BAND. 
Conductor—Mr. Hvao Hirst. 

Big Drum—Mr. H. CLIFFORD PALMER. 


Sona " The Boy Stood on the Burning Deck *” Scolt 
THE VICTOR OF SALFORD. 


OVERTURE ... Sousa 


TENOR Soro “It was a Dream"... A =a 


l Mr. E. P. BARFIELD. 
MEDLEY 


“ We're going on the Bust ” see Anon, 
Harr-Warr CHORUS. 
SKETCH Romano’ S CHEF, assisted by “ Joan " PEEL — 
and the J.O.G. MEMORANDIST, in their latest 
Sketch, entitled 
"The Dripping of the Dripping.” 

ASYNCHRONOUS (* How sad it is to say Farewell" | ... Westrop 
DUET. (“Stay Frederick, Stay " Sullivan 


“ECCU 
RECITATION ... 


GR. vy and “ B.E. ALMA.” ‘DONO: 
' The One Hoss Shay’ O. Wendell Holmes 
Mr. FRANK AYTON. 

..* Boiled Beef and Carrots ` 

“TRICITY GROGAN, 
with Chorus of Extractives. 

VIOLIN SOLO... ... “ Lest we Forget ` 

(By special request) Mr. T. E. GATEHOUSE. 


FaArsETTO SOLO Wilkie Bard 


Long after Aisgill 


THE * POINT FIVES. di 


Mr. J. Horace Bowden (Poplar). | M Mr.S. T. Allen (Wolverhampton). 

Mr. H. F. Street (Southampton). | Mr. F. W. Purse (Carlisle). 

Mr. W. H. Cooke (Luton). Mr.W.G. Pickvanoe (Wrexham). 

Mr. T. Roles (Bradford). Mr. H. Gray (Accrington), 

Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 

Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 

Mr. A. H. Seabrook (St. Maryle- tlepool). 
bone). Mr. J. W. Beauchamp (West 

Mr. E. R. Hill (Reading), Ham). 

Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford) 
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THE EXACT CALIBRATION 


AND 


SAFE OPERATION 


OF 


"ZED" FUSES 


ARE BEYOND QUESTION. 


SIEMENS BROTHERS DYNAMO W 
HEAD Orrica: CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone : GERRARD 860. Telegrams: “ SiEMBRALOS, LONDON.” 
Supplies Dept. : 39, UPPER THAMES STREET, B.C. 
Telephone : Ctry $350, Telegrams : ** SiguoTon, Lonpon.”” 


BRANOHES : 
BIRMINGHAM GLASGOW SHEFFIELD GALOUTTA SINGAPORE — SYONEY 
BRISTOL MANCHESTER JOHANNESBURG — BOMBAY PENANG MELBOURNE 
OARDIFF NEWOAS OAPE TOWN MADRAS RANGOON — TORONTO 


DIRECT-CURRENT CONTROL PILLARS. 


The control pillars illustrated herewith have been designed for the 
use of those who require gear of a compact nature. "The various 
items of switchgear are mounted on an angle-iron framework sup- 
ported on a cast-iron base, the whole being enclosed in a planished 
steel casing with hinged doors, having glass inspection windows in 
front of each piece of apparatus. Inspection doors are also provided 
at the back, giving full access to such parts as are inaccessible from 


GENERAL 
VIEW OF 
CHOPPER 

SWITCH. 


the front. The top of the casing is enclosed by a cast-iron cover 
which, when bolted on, makes the complete pillar of substantial 
construction. The switches are double-pole quick-break knife 
pattern with heavy copper blades. The fuses are of the tubular 
porcelain handle replacement type. When contactors are supplied 
they are magnetically operated by the starter handle and are inter- 
locked with it. If the contactor opens for any reason during starting 
the starting switch has to be returned to the “ off ^» position before 
the contactors can be re-closed. "The makers claim that it is impos- 
sible to break circuit on the starting switch, and if the operator 


leaves the starter handle during Starting the contactors immediately 
open. This combination makes up a good loosc-handle inching 
starter for heavy duty, one handle controlling all operations. The 
contactors themselves have copper-carbon arcing tips with lami. 
nated copper main contacts. Each single-pole contactor is double 
break, andfis fitted with a magnetic blowout. 


% 
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(‘OMPLETE 
IRONCLAD 
PANEL. 


Starters in standard pillars are of a standard type which have been 
in use during the last seven years to fulfil all the requirements for 
ordivary duty. Starters in inching pillars are of the heavy duty 
type, with renewable contacts and carbon arcing tips ; the resistances 
are designed for starting on 50 per cent. overload during one minute. 

The ammeters and voltmeters are of the moving iron pattern of the 
pedestal type, and are mounted on top of the pillars. Extra is charged 
for instruments mounted inside the pillars, and moving coil instruments 
can be supplied if required. The field regulators are of a standard 
pattern and interlocked to prevent starting with a weakened motor 
field. Every pillar is fitted with a terminal board in the base to 
which all line and motor leads are connected, thus simplifying greatly 
the installation of the pillars, Fuller details and prices from the 
Electrical Apparatus Co.. Vauxhall Works, London, S.W. 


SIEMENS’ STAFF SMOKER. 


The combined staff of Messrs. Siemens departments at Upper 
Thames-street and Dalston spent a very enjovable evening last 
Friday at a Bohemian concert held in the Dining Hall at Anderton's 
Hotel, Fleet-street, London. About 300 of the staff and guests were 
present, and that good feeling which is always a feature of Siemens 
gatherings was everywhere noticeable. Mr. A. H. Bate, the manager 
at Upper T hames-street, took the chair during the first half of the 
programme, and Mr, W. Le Marechal, works manager at Tyssen- 
street, Dalston, the second. Both gentlemen in short speeches ex- 
pressed great pleasure at the amicable relations existing between the 
two departments, a sentiment which was echoed by Mr. E. C. 
Laughton, who was put up on behalf of Dalston to make a speech. 

e also pointed out that these good relations must necessarily tend 
to efficient working of the staff. Judging from the vociferous 
manner in which the toast of the respective departments was re- 
ceivel, we should imagine the two sections work in that complete 
harmony so greatly to be desired in all large firms. 

A really excellent programme was provided, and it ig intersting to 
note that two of the artistes are on the staff, Miss Ruby Newton 
delighting the company with many charming songs, and Mr. J. A. 
Sloane receiving a great ovation for his rendering of such songs as 
" Come into the Garden, Maud," and “I hear you calling me. 
Among other artistes were Miss Christine Hicks, L.R.A.M. (violin 
solos), Miss Nellie Perryer (humorous songs), Messrs. Leonard Harris, 
Ben Osborne and George Blackmore (humorous sketches and songs). 
We look forward to next year's function with much pleasure. 
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VICKERS LIMITED. 


Motors and Generators of all types. 


le 


Rotary Converters. 


Compiete 

equipment 

for the 

electrical Patent 
lighting Automatic 
and Reversing 
driving of Drive for 
Machine Machine 
Shops, Tools, | 
Factories, 

Milis, etc. 


Three-phase Willans-Vickers Turbo Alternator, 3,000 k.w., 1,£00 r.p.m., 50 cycles. — Installed at River Don Works, Sheffield. 


QUITAR I IIIA 


E River Don Works, SHEFFIELD. 
=i 


il 
i t gj 


5] tonrolin fase 
Step Down 
Transformers. 


THESE ARE MADE TO SUIT ANY 

REQUIREMENT, AND CONTROL BOTH 

THE HIGH AND LOW TENSION SIDES 
OF THE TRANSFORMER. 


Telephone : Tig: 
438 Woolwich (6 fines). * Juno, Chariton, Kent.'' 


VICTORIA WORKS, GHARLTONP, 


JOHNSON & PHILLIPS, LTD. .....:on2o". SE 
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| TESTING SWITCHBOARDS « RESISTANCES. 


WE MAKE A SPECIALITY OP | 


TEST BOARDS, 
BOTH FIXED AND PORTABLE. 


Prices quoted on receipt of particulars. 


ISENTHAL & CO. cep:.«, Denzil Works, Neasden, London, N.W. | 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 
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Closer inspection of the photograph reproduced reveals some old 


friends surrounded by! unfamiliar descriptive matter. Without 
having resource to reading the English characters at the top it can 
be seen by-the well-known ‘ 


t" Osram " lamp, “ Freezor ` fan, * Mag- 


A CHINESE ALMANACK. 


remaining the same whether the plug is in or not. The fact that the 
plug is put in vertically downwards is also a convenience and tho 
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AUTO-PLUG AND SWITCH with PLUG IN, Position AND'SWITCHTON. 


same may be said for the operation of removing the 
to ensure against reversal of pol 


plug. In order 
of unequal size. 


arity the plug is made up with pins 
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net ` kettle, &c., that it is an enter 
Electric Co. of China (Ltd.), issue 
The production is of an exceedingly clever de 
of colours, and it is interesting to note how the G.E.C. have intro- 
duced their various specialities into the pictorial design. 


EDISWAN AUTO-PLUGS. 


For some years past the Ediswan Co. have had on the marke 
auto-plugs shown in the adjoining illustrations, 

the plug itself is used to perform the closing 
after the plug pins have well entere 
pattern (A 957) is made 


t the 
In the one pattern 
and opening of the switch 
d the socket contacts. This 
i in the 10-ampere size on ly and is recommended 
for use on radiator and cooking circuits. It has the great advantage of 
a minimum projection from the block « 


mn which it is mounted, this 


prising publication of the General 
d on behalf of their Chinese friends. 
sign, printed in a number 


Phuc SWITCH suowia Prva WITHDRAWN, 
r pattern of plug (A 95 
cover are provided und the plug is in 


In the othe 


9) the same rectangular base and 
serted horizontally from the front 


"| 209 


SUPPLEMENT to ” The Electrician,” March 20, 1914. 


PUT YOUR 


DAY LOAD 


UP 20 KWS. PER DAY 


Every Lamp you 


is either a business-maker or a 
business-breaker, for you. If the 
lamp is good, you retain custom and 
obtain recommendation—if the lamp 
is bad you lose a customer whose con- 
demnation may do you further harm. 


Ban" 


Take no chances therefore—always 
scll and recommend 


N 


n HN, 
LJ 
[nc 
with zie 


Drawn 
Wire 
LAMPS 


which give the utmost satisfaction 
in all those qualities desirable in 
metal Filament Lamps. 


The British Thomson-Houston Co., Ltd., 
MAZDA HOUSE, 77, UPPER THAMES ST., LONDON, E.C. 


Branches at Manchester, Birmingham, 
Leeds. Sheffield, Newcastle, Middlesbrough, 
Glasgow, Swansea, Cardiff, and Dublin. 


Sell and Instal 


à 


THIS COMING SUMMER 
BY PUSHING 


BELLING 


~ 
RED HoT n" B ' , 
| JHIVERSAL AC ir 
E Fue, : 


ELECTRIC Dor.mic 


( 


BELLING. "scs EDMONTON 


Avery strong practical article which does any kind of cooking operation 
and uses any existing utensils, l 

A consumer who already has a “ Belling Fire " will buy a ** Belling 
Ring ` at sight. 

After a few weeks! use your customer will be so delighted with it that 
you will have no difficulty in selling a further addition, namely a^ Belling 
Grill.” This fits the same switch panel by just changing over the plugs 
(anything which has been previously boiled on the. Ring can be kept 
boiling on the top of the griller whilst that article is being used, so that 
the 2 utensils with the one switch panel make a complete breakfast set). 

When the weather gets really hot, a call by your representative explain- 
ing how the kitchen can be kept so cool, how a considerable saving in the 
meat. bill is possible, how all the delicious flavour is retained in the cooked 
meat and done without any trouble by an Electric cooking oven, creates 
new interest. When he further explains that the same reliable make, 
using the simple interchangeable. plug system, can be installed straight 
away—well, that just clinches the matter. 

(With the Cooker it is best to add another switch panel, so that there 
are 2 panels for the 3 articles.) Switch panels have Diamond H Switches, 
"Z7 Fuses, Reyrolle 3 Pin Plugs. 

It is scarcely necessary for us to add that this, our new ** unit " system, 
enables you to sell to each consumer a complete cooking outfit by degrees, 
and its advantages in the event of accidents or renewals are obviously 
apparent. 
We can despatch Rings in about 2 weeks. 

We can despatch Grills in about 6/7 days. 
We can despatch Ovens (certain sizes) in about 8/10 days. 


Send your order for trial sample now. 


BELLING & CO., COOKING SPECIALISTS, EDMONTON. 
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ug body is specially shaped and has a projecting piece which 
mque ‘he ie described by the knob of the Switch, which is 
fixed immediately above the plug. It will be understood from the 
illustration that the plug cannot be inserted with the switch on and 
the act of withdrawing the plug trips the switch before the plugs are 
clear of the socket contacts. This type of auto-plug is made in the 
5-ampere size only. Prices and further details may be obtained from 
the Ediswan Co. 


ELECTRICAL CO.'S NEW OVEN. 


The electric oven described in our last issue as the most modern 
type made by the Electrical Co. is illustrated herewith, and the chief 
features of the design will be apparent to our readers. The polished 


OVEN SHOWING Tor Pare RaisEb., 


plate top and the whole of the hot plates and the connections to both 


them and the oven are hinged at the back of the oven. They may 
he raised for cleaning and inspection purposes, The turn switches 
with semaphore handles and bold figured dials are clearly shown. 
Both the grill compartment of the oven are fitted with fall down 
doors, there being a double lateh which enables each door to be 
slightly opened for ventilating purposes. The grill and oven elements 
are of the unit detachable t ype and have three plug contacts which fit 
into sockets at the back of the range. The finish is white enamelled 
sides, and nickelled fitments, The oven may be seen at the show- 
room of the company. Charing Cross-road, London, W.C. 


AN INDIRECT DEPARTURE, 


We understand that. the only criticism eve 
B.T.-H. © Evye-rest ^ system of indirect lighting 
of the underside of the bowl. Whether thi 


r made against the 
refers to the darkness 
8 objection was ever 


seriously felt may be doubted, but in any case the development of a 
luminous bowl “ Eye-rest " fitting should remove the objection. 
The luminous bowl fitting is an indirect fitting in which a small 
portion of the light (about 10 per cent.) is diffused through a trans- 
lucent bowl, while the remaining 90 per cent. is reflected on to the 
ceiling by opaque X-ray reflectors. The bowl, instead of being of 
metal or composition, is a delicately tinted glass dish, or panels of 
tinted glass let into a composition framework. Below the X-ray 


DETAIL OF REFLECTORS WITHIN Luminous INDIRECT FITTING. 


reflector units, which are arranged in the same way as.in the metal 
or composition bowl fittings, is suspended a low-wattage lamp en- 
closed in an Alba glass ball. This lamp, which need not be larger 
than one-tenth of the total wattage, gives a soft, uniform radiance to 
the translucent bowl. 


HALF-WATT FITTINGS WITH HOLOPHANE GLASS- 
WARE. 


We have received from the G.E.C. a supplement to their ane 
price list of fittings for half-watt lamps. This additional leaflet 
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TYPICAL G.E.C. HaLr-WarTT FITTING. 


illustrates four new fittings, entitled “ Marquis," ** Earl," * Noble " 
and * Peer," which are specially designed to harmonise with holo- 
phane glassware. Each fitting is listed in two sizes, so that the 
diameter of the glass is either 14 in. or 16 in., and the half-watt 
Osram lamps that are recommended for use are 300-500 watts and 
200-1,000 watts respectively, The prices range from 80s. to 260s., 
and in each case include glassware, " Goliath " lampholders, but not 
lamps. The company will be pleased to forward both their supple- 
ment and their half-watt fittings price list to all those interested on 
application to their head office or onc of their provincial branches. 


it 
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SPECIFY AND USE 


No Temperature Coefficient. Wire will not Rust or Perish. 
o= cuss ccc Contains no Iron.  —. —- --- 

The oniy Material of its kind Manufactured in England. 
—— Used largely and Specified by the Admiralty. 
Used also by the Italian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. | 
WIRE. STRIP. SHEET.  BARE. COVERED. 


-—— — M 


BOUE qnc EEUU T pcmcia esee EDEN FER 


Makers : mE | i s +» LIONEL 
HENRY WIGGIN & CO, Lid, 4" 0T Samem tonton we 


GEORGE STREET, BIRMINGHAM. Telephone : 6323 HOLBORN. 
Telephone : 6400 CENTRAL. Telegrams : '' WIGGIN BIRMINGHAM." Telegrams : ‘‘FERRYDOM, LONDON." 


SUCCESS 


The “secrets” of Success are continually being “let out.” 
Those “secrets” are as varied as the natures of the indi- 
viduals who divulge them. But whatever else counts, you 
as a caterer for the public needs must have goods that 
give your customers satisfaction. Satisfaction to your 
customers and profit to yourself, are e:sential in what- 
ever go to make up the "secrets of success.” You fill 
these conditions by handling “Wirum” Lamps. Strong. 
easy to handle, brilliant and lasting—these are reasons 


«WIRUMS" 
S 


why your customers will come again for 
—“the Lamp in the neat litü'e carton.” 


Ask for our New Price List. 


THE BRIMSDOWN LAMP WORKS, LTD., 
3 KINGSWAY HOUSE, KINGSWAY, LONDON, W.C. 
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DISTRIBUTION 


From 25 amps. to 600) amps: 


FUSES are 
Self Aligning 


HOME OFFIOE 
RECOMMENDATION TYPE. 


REYROLLE 


BELLING ELECTRIC GRILL. 


Central station engineers and c Usus al'contractors will be interested 
in the new electric grill which Messrs. Be ‘ling & Co. are placing on 
the market. The Belling Fire is now sufficiently well-known to need 
no special description. [t has probably achieved a larger measure 
of popularity than any other form of modern electric heater... It is 
fitted with standard fire bar elements, each of which is wound with 
nickel chromium resistance wire of a greater or less length according 
to the voltage of the cireuit on which it ix intended to work. In the 


& Co., 
Ltd. 
HEBBURN- 
ON-TYNE. 
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BELLING GRILL, SHOWING ELEMENT AND FRAME REMOVED. 


standard Belling fire six of these bars are placed in parallel, and the 
energy consumption is anything from 2kw. to3kw. In the Belling 
grill there is no departure from this construction so far as the elements 
are concerned. It will be seen from the illustration that for the 
purposes of the grill the bars are mounted on a rectangular frame 
which is provided with connecting box, flexible metallic tubing and 
three-pin connecting plug. 

b The size of the cooking’ space. is 15 in. long by 8 in. wide by 
12 in. deep. Seven heating bars are provided, and there is a four-point 
switch which gives the off position and three degrees of heat. The 


Decide on a 
Scholey Motor 


and we guarantee to supply a machine 
that will give every satisfaction. 


Although the price of the ‘“Scholey " Motor is indeed 
low the Apparatusis by no means *‘cheap ” in quality 
of material, workmanship or appearatice—every Ma- 
chine carrying our name is designed and constructed on 
lines that can only result in all-round excellence. 


Descriptive Literature, Drawings and 
Quotations. submitted on geceipt of 
cuquiry.—Let us tender jor your next 
purchase. 


SCHOLEY & CO., LTD, 


Motor Department, 


161, QUEEN VICTORIA ST, ŁONDON, E.C. 


three centre bars are employed for cooking small chops, steaks, fish, 
&o. Tho total loading of the grill is 2.300 watts. 

In our last issue we referred to a new Belling boiling ring, and we 
now illustrate a complete unit cooking outfit in which these rings 
are employed as the heating elements, both within the oven and for 


boiling purposes. 


BrLLiNa “Unit” Evectric Cooking SET. 


Printed and Published by GEORGE TUCKER at the Editorial, Printing and Publishing Offices, 1, 2 and 3, Sauissury Court, Fiset Srrest, in the City of 
LONDON, Faripay, Marcu 20, 1914. 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—Point Fives at home and abroad. 
Purse buys a ** whirlikon" generating set and British Westing- 
house sub-station plant. 


* * * * 


We are asked to deny the rumour that Mr. L. G. Tate will 
organise a battalion of the Electrical Masters to cope with the 
trouble with the members of the E.T.U. 


THE VOTE WORSHIPPERS. 


We are informed that the publicity department of the Edison 
& Swan Co. (Ltd.), Ponders End, Middlesex, had a busy day 
on Monday of last week, which was quite unconsciously caused 
by the “ Daily Express" reproducing a cartoon after the 
company's now famous poster " Sun Worship." It is hoped 
that political feeling will not in any way be influenced by the 
reproduction of this cartoon. Incidentally, our contemporary 
omitted to make acknowledgments to the Edison Co., and 
had to do so in a succeeding issue. 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder '* N," 


| 


Mr. C. H. Wordingham, speaking at the Annual Festival 
of the E.T.B.I. on Wednesday evening, said that he was a 
convert to the objects of the institution. He thought that a 


,man who changed his mind gave a clear indication that he 


had a mind to change.— Verb. sap. 


* * * * 


In its “ Talk of the Town " column the “ Pall Mall Gazette ” 
publishes the following item :— 

The King is making more and more use of the advance of science in his 
duties. ‘To-day, for instance, he is unveiling a tablet, opening a wing of 
an infirmary, laying a foundation stone of an art gallery and museum, 
opening a park and laying the foundation stone of a Town Hall, in every 
case an electrical contrivance being used. But for this convenience His 
Majesty's task would be a heavy one indeed. 


We agree. We also hope that our lay contemporary will keep 
the public acquainted with His Majesty's other uses of elec- 
tricity. 

* * * * 


Out of respect for a time-honoured custom the Batti- 
Wallahs and the Dynamicables are holding functions on the 
evening of All Fools’ Day (Wednesday next). “ Uncle,” Pooley 
will preside at the Batti-Wallahs’ gathering and “ Bobby” 
Hammond at that of the “eminently respecti-cables.” The 
Council of Mirth has agreed to extend the till noon rule until 
midnight, in the case of the Batti-Wallahs, to give members 
à chance to make Uncle Pooley an April Fool; in the case 
of the Dynamicables no such extension would be necessary. 


THE *POINT FIVES." 


d 


Mr. J. Horace Bowden (Poplar). | Mr.S. T. Allen (Wolverhampton). 
Mr. H. F. Street (Southampton). | Mr. F. W. Purse (Carlisle). 

Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham). 
Mr. T. Roles (Bradford). . H. Gray (Accrington). 

Mr. A. S. Blackman (Sunderland). . S. E. Fedden (Sheffield). 
Mr. C. 8. Davidson (Barnes). Mr. H. F. Friederichs (West Har 
Mr. A. H. Seabrook (St. Maryle-|  4lepool). 
~ bone). Mr. J. W. Beauchamp (Wes 
Mr. E. R. Hill (Reading). . Ham). 

Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


B.T.-H. MOTORS. 


As bearing out the modest claims of the British Thomson-Houston 
Co. (Ltd.), of Rugby, that their motors are manufactured on a 
quality basis, as well as showing what users feel regarding the com- 
parison of the electric drive with other forms of driving, the following 
unsolicited testimonial is of interest, and should prove of assistance 
to electrical contractors in aggressively pushing electrical driving for 
all industrial purposes wherever machinery is to be driven :— 


I have just been looking over your advertisement in the , and as 
it is now over 12 months since I had one of your 18 H.P. motors installed 
at my works (the Southend Machine Joinery Works) I fcel it is only due 
to you to let you know that I am more than satisfied with its working, 
both in output and economy. It seems to me there is no comparison in 
the saving from first to last as against gas engines. besides which the 
motor is so clean and takes up no room, and expense for oil is almost nil. 
You can make what use vou like of this because I am sure it is only by 
giving the results of practical tests that outsiders will be taught the possi- 
bilitics of the up-to-date motor. 


(Signed) Joun C. BEALE, 


STEP-BY-STEP 
WORM-GEARED SLOW STARTER 


IGRANIC ELECTRIC CO, LTD., LONDON & BEDFORD. 
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SIEMENS 


THREE-PHASE 


INDUCTION MOTORS 


Protected type with siip.ring rotor, short circuiting and 
brush-lifting device. 


Ail speeds, frequenoles, voltages and outputs. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S. W. 


Telephone: G&RRARD 860. Telegrams : '" SiguBRALOS, LoNDON."' 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone : Cirv 5350. Telegrams : ‘‘Siguotor, LONDON.” 
BRANCHES : 
SHEFFIELD OALOUTTA 


JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


SYDNEY 
MELBOURNE 
TORONTO 


SINGAPORE 
PENANG 
RANGOON 


BIRMINGHAM  BLASGOW 
MANCHESTER 
NEWCASTLE 


CINEMATOGRAPH AND THEATRICAL EXHIBITION. 


The British Westinghouse Electric & Mfg. Co. have arranged an 
exhibition of cinematograph and theatrical electrical apparatus at 
their London supply department, 179, Wardour-street, W. The 
exhibition has been open since Monday. 16th inst., and concludes 
to-day. The electrical equipment of the modern theatre or cine- 
matograph palace contributes largely to the attraction of the public, 
and also in adding to their comfort, enjoyment and security in such 
places of amusement. All electricians and others connected with the 
equipment and management of theatres and picture shows should 
visit the Westinghouse Company's show rooms, Every type of 
electric light fitting can be seen, and a Westinghouse dimmer is 
shown in action un the lamps lighting the room. This dimmer is of 
substantial construction, and is fitted with wire guards. and is 
capable of reducing the voltage of the circuit to one-fifth its maxi- 
mum value. 

Electric signs and indicating devices are displayed in a great 
variety of styles and types. A picture indicator, consisting of a 
round dial numbered from 1 to 10, specially designed for cinemas to 
indicate the programme number, is one of the specialities of the 
exhibit. This is worked on the pulsynetic system, which employs a 
battery of a few Le Clanche cells, depending on the size and number 
of the indicators, to energise an electromagnet moving the pointer 
round step by step. A number indicator for theatres, indicating 
from ] to 19, is of compact construction, and is completely pro- 
tected and foolproof. A useful fitting, which adds greatly to the 
comfort of people entering a cinema in darkness, is a chair reflector, 
which fastens to the legs of end seats, illuminating the gangways. 
Westinghouse ventilating fans are serviceable and of neat construc- 
tion, and can be fitted with a three-speed regulator (direct current 
only) mounted in the base. A vacuum cleaner, worked by a 1 H.P. 
Westinghouse motor, is also amongst the exhibits. Many other 
fittings are shown, and amongst them we may mention a complete 
cinematograph lantern, with every possible adjustment and driven 
‘by a spring-slung motor. Other accessories are speed regulators, 
heaters and rad ators, all types of stage-lighting fittings, music stands, 
exit signs, &0. All these are made to conform to L.C.C, regulations, 
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* ECLIPSE ” COOKING APPARATUS. 


Supply engincers who are familiar with Eclipse electric cookers will 
be interested in the adjoining illustration which shows two '* Eclipse " 
ovens in use at St. Patrick's Hall, Reading University. The equip- 
ment deals with the culinary requirements of a College of 84 persons. 
The ovens are of the “ Eclipse " restaurant type, of substantial con- 
struction, and have a double casing, packed with heat-resisting 
material. Cast-iron double doors, having faced and polished sur. 
faces, are fitted to the front, the interiors being porcelain enamelled. 
Each oven base, top and door frame is of cast-iron, the side and back 
panels being composed of vitreous green enamelled shect steel. On 
the inside are vertical perforated cast-iron gates which serve a treble 
purpose. They carry the oven shelves, protect the heating elements 
from damage, and safeguard the cook from shock. These gates can 
be taken out, cleaned and replaced with the minimum of trouble. 
The heating elements, which are covered by patents, consist of a 
special resistance alloy, wound on a pure mica base. Even after 
years of constant service there is no deterioration, and they will 
never burn out unless subjected to gross misuse. The heating 
elements, which are supported by light framing and assembled on 
each side of the oven, are kept in their proper positions by substan- 
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“ECLIPSE” COOKING EQUIPMENT AT READING UNIVERSITY. 


tial screw  fixings. A complete cooking outfit, consisting 
of two grid shelves, one sheet-iron shelf, one drip pan and 
meat hook with an adjustable carrier for same, is supplied with 
each oven. 

The total consumption per oven is approximately 4,800 watts, 
which is divided into threc circuits of 1,600 watts each, for heating 
up the top, centre or lower compartment of the oven as required. 
Each cireuit can be switched off independently of the other. The 
dimensions of each oven are: external 39 in. high, 39 in. wide, 
27] in. deep; internal 22 in. high, 26} in. wide, 22 in. deep. 

The switches and other apparatus for controlling and regulating 
the heat of the ovens are mounted on the two wall switchboards, 
fixed in the most convenient position for the cook. Each switch- 
board, which is made up of a polished teak case, with lid, is supplied 
with three 10 ampere “ On ` and “ Off " switches; three “ Zed 
type fuses, and three tubular indicating lamps. These three lamps 
are fitted with brass tubing, projecting above the lid of the case, and 
have ruby indicating glass with the word '' On " appearing above. 
The lid of the case is pierced so as to permit the switches and fuses 
to stand out slightly from the board. 

The equipment, which is suitable for use on a 200 volt circuit, has 
given most gratifying results, the management having expresse 
themselves as being highly satisfied with the “ Eclipse " ovens 1n 
every way. 

The supply is taken from the mains of the Reading Electric Supply 
Co., the only company undertaking which has adopted the Point 
Five tariff. 
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J.P 
OIL SWITCHES 


na-———————————— CY OH 


By Agreement with Messrs. FERRANTI LTD. 
we are installing their switches on our remote 
electrically controlled switchgear contracts. 

We are thus "enabled to guarantee the same 
reliability as where our own standard mechanically 
operated switches are used. 


~ JOHNSON ^x» PHILLI PS T3 
CHARITON. LONDON.S 


l ESTABLISHED 1875. 


NEW CATALOGUES. 
EDISWAN __ 


ABRIDGED CATALOGUE. 
IRONCLAD SWITCHES AND SWITCH FUSES. 
MAJOLICA WARE FITTINGS. 


N 
EDISWAN METEOR SIGN. O 
W 


HOLOPHANE. FLAT IRONS. BRACKETS. 
SUCTION CLEANERS. ULTRALUX, CARBONS, 
Etc., Etc. 


'PHONE 520 ENFIELD—OR WRITE US FOR COPIES. 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO., LTD- 


PONDERS END, MIDDLESEX. 
36-37, QUEEN STREET, E.C. & 11, COLLEGE HILL, E.C. BRANCHES IN ALL PRINCIPAL TOWNS. 


LONDON SHOWROOMS, 
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LEWIS’S 


regularly to any address. 


SCIENTIFIC ^ 


SPLASH-PROOF INDUCTION MOTOR FOR COLLIERY 
WORK. 


The type of motor illustrated herewith has been specially designed 
for use with pumping plant in collieries, and is admirably adapted 
for the arduous duties which it is called upon to perform in this class 
of service. The high speed which is permissible in colliery work has 
made it possible to reduce the size of the machine to the minimum 
for a given output. and since the space available is generally limited. 
this feature js a distinct advantage. The insulation throughout the 
machine consists chiefly of mica as being the material best calcu- 
lated to withstand the effects of the moist atmosphere in which 


such motors are usually run. 


| 


| 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 
It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 
6, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Telegrams: “Pusriicavit Lowpor.” 
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CIRCULATING 


LIBRARY. 


raising and short-circuiting device, tl:» operating lever of which is 
mounted on the side of the collector casc, 11:2 whole of the mechanism 
being inside. By means of this device thc rotor may be short- 
circuited when the machine has been run up to «peed, the brushes 
being at the same time raised sufficiently to clear ‘he slip-rings. This 
reduces the wear of the brushes to an almost n: gligible extent since 
they are only in use during the starting. Poth stator and rotor 
terminal boards are fitted with trifurcating boxes, The cable is 
brought through a pipe inlet fitted with a gland by means of which a 
water-tight joint may be made, the cable being opened out and con- 
nected to the machine inside the box. This protects both cable and 
terminal from injury due to moisture. These machines are of sturdy 
robust construction and, although, as stated above, they are of very 
small size, every ounce of material has heen used to the utmost ad- 


Telephene: 107231, CENTRAL. 


GENERAL VIEW OF B.T.-H. SPLASH-PRooF MOTOR. 


We understand that a great deal of attention has been given to 
making the motor impervious to the water with which it is liable to 
be so frequently splashed. without in any way interfering with the 
efficient ventilation which should be an essential in a colliery motor. 
In order to procure this, openings are provided in the end-shields 
through which air is drawn by fans at each end of the rotor and forced 
through the windings and core, being discharged through an opening 
in the top of the frame. Both inlets and outlet are fitted with 
covers which effectively prevent the entrance of water to the wind- 
ings. The slip-rings and brushgear are enclosed in a cast-iron case 
fitted with a sheet-iron cover, which allows of an examination of the 
interior at any time, Since these machines are generally required to 
run continuously for long periods, they are fitted with a brush- 


The ALUMINIUM GASTINGS Co., 


GREENOCK. 


ALUMINIUM CASTINGS OF ALL KINDS. 
MACHINE MOULDING. 


Ltd., 


FINE FINISH. 


vantage and is of the highest, quality. All parts which are liable to 
be subjected to heavy stresses are of ample proportions, special 
attention having been paid to shafts and bearings which are liberally 
designed for heavy duty. These motors are now a standard B.T.-H. 
product, &nd are, we understand, proving very successful in colliery 


and mining work. 


LECLANCHE CELL FOR RAILWAY TRACE CIRCUITS. 


An improved form of primary cell for actuating the relays used in 
connection with track circuit signalling is described in a new leaflet 
issued by Siemens Bros. & Co. The conditions which prevail in this 
system of signalling are such that at more or less frequent intervals— 


The ALUMINIUM CASTINGS 00. 


GREENOCK. xs 


"SOLAR" PURE CAST ALUMINIUM 
COOKING UTENSILS. Write for Catalogue. 
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Four 
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EASY 
and 
Profitable 

| sales. 


Telephone: 1170 Willesden. 


-— 


depending upon the amount of traffic and the condition of the track 
—heavy currents may be taken from the cells comprising the battery, 


and the usual standard forms of cells are not suitable for such a pur- 


pose. A cell has, therefore, been specially devised for this require- 
ment. It is of the Leclanché type, of the sack agglomerate form and 
of considerable size. The carbon element has a large capacity and, 
when used with a special zinc, the occasional short-circuit discharges 
which the cell may be called upon to yield, will not injure it even 
when such currents are cf comparatively long duration. The ele- 
ments of the cell will last for a considerable time, even under the 
most unfavourable conditions, before renewal becomes necessary, and 
the proportions are such that all the elements would have to be re- 
newed at about the same time. The Leclanché cell is easy to set up 
and maintain, and requires less attention than any other type. It 
will not freeze except at abnormally low temperatures ; there is 
practically no local action ; the exciting salt—sa!ammoniac—is non- 
corrosive, readily soluble in water and, in its crystalline form, is con- 
venient for transport and storage. The quantity of salammoniac re- 
quired for charging the cell is 20 oz. 

The approximate overall dimensions are 77 in. diameter by 8} in. 
high; approximate weight without solution, 201b. ; the E.M.F. 
about 1:5 volts ; and the internal resistance about 1 ohm. 


.  SEARCHLIGHTS. 


We are informed by Messrs. The London Electric Firm, Croydon, 
that they are extremely busy with orders for their scarchlights. 
These include special types having novel features, and are mounted 
on adjustable tripod stands. In addition to manufacturing naval, 
mercantile, canal and cinema types, the company can make search- 
lights for every conceivable purpose. Locomotive headlights for 
use on foreign and colonial railways, lighthouse searchlights, or 
revolving searchlights for advertisement purposes. Mirrors of the 
parabolic and patent split types are fitted, the last named being in 
considerable demand because they are efficient and simplify the 
equipment. The lamps employed with these searchlights are of 
various patterns, and include combined automatic and hand-feed 
lamps. As to lenses, the company fit these to requirements, and 
they may be of the dispersing or dark interval patterns for double, 
flat or oval beams ; also for ^ all round " dispersion. In addition to 
making a Suez Canal type of searchlight, the company is quite up to 


Also Makers of all Types of Carbon Lamps. 
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POPE 


AST, 


WIRE 


LAMPS 


Reasons. 


They are 
ECONOMICAL. 


They are 
EFFICIENT. 


They are 
STRONGEST. 
They 
LAST LONGEST. 


POPE'S ELECTRIC LAMP CO., Ltd 
Hythe Road, Willesden, London, N.W. 


Telegrams. “ Planetary Kensal, London.” | O U R 


WRITE 
To-day for 


‘Elasta’ Lamps infringe no Patents Terms. 
and our Indemnity holds good. 


date in offering a “ Panama ” pattern. Both of these conform to the 
requirements of the authorities of both these great waterways. 


We understand that the searchlights are supplied with ordinary 
enamel finish, and with brass and nickel-plated bodies for yachts and 
pleasure steamers. 
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BRITISH MADE 


COUNTY 


METAL 


LAMPS 


STRONG AND LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C0., LTD. 


AGNES ROAD, UXBRIDGE ROAD, 
ACTON. 


Tel.: CHISWIOK 1114. 


“ EYE-REST " STANDARDS. 


J4 
Hitherto the table or floor standard has not been employed as a 
general lighting unit. In a good many cases its function has been a 
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purely decorative one, and at the best its usefulness was confined to 
the local illumination of a desk or table. The B.T.-H. Co. have 
designed a new form of '' Eye-rest " unit which can be used for the 
general illumination of the room. In appearance it does not differ 
greatly from ordinary patterns, but the difference lies, so the makers 
claim, in the illumination results. The standard has a single up- 

turned X-ray silvered-glass reflector concealed in the silk shade. The 
light is thrown on to the ceiling and reflected down into the room 
again, in the same way as with suspended “ Eye-rest " fittings. In 
addition to the indirect unit in the top of the silk shade, there are also 
two or three low-wattage lamps uniformly spaced around the pedestal 
underneath the X-ray reflector. These lamps can be used for the 
direct illumination of a table or desk. Since the lamps are separately 
switched, it is possible to use the “ Eye-rest ’’ standard either as an 
indirect or a direct lighting unit, or as a combination of both. 


MOTOR CONTROL PANEL. 


The motor control panel shown in the illustration was constructed 
by the Edison & Swan Co. for controlling a 600 H.P. three-phase 220. 
volt motor. The oil switch, which has a capacity of 1,500 amperes, 


GENERAL VIEW OF EnpiswaAN H.T. Swrrcu PANEL. 


is fitted with overload release in two phases with Ediswan time-limit 
attachment and no-voltage release. No live metal parts are acces- 
sible] from without the expanded metal screens. Ammeters are 
placed in two phases, and, in addition, a voltmeter, frequency indi- 
cator and a power factor indicator have been mounted on the panel. 


WALL PLUGS, FUSES AND 
DISTRIBUTION BOXES 


TO HOME OFFICE 


OLLE e 


& cO., H EBBU RN- 
LTD., ON-TYNE. 
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PII OFF CS 


FOR OPERATION ON EXISTING CIRCUITS 


ILLUMINATION MATERIAL. 


The standardisation of lamps, lamp-holders and conductors for 
use with temporary lighting of every description is a matter upon 
which electrical manufacturers are to be complimented. Tradesmen 
and others engaged in the business of selling are not sufficiently 
appreciative of the importance of making an attractive illuminated 


| display outside their premises on those occasions on which they 


WATERPROOF STRIPLITS FOR OuTDooR USE. 


desire to call the attention of the public specially to their products 
During the sale times, for example, the draper. the hosier. the iron- 
monger and any other tradesmen who at periodical intervals have 
bargains of various kinds to offer the public. will find that a com- 
paratively small investment in electrical illumination material will 
bring him a handsome return. It is no longer necessary for him to 
ask his electrician to buy an odd stock of lamp-holders and flexible 
cord and make them up into festoons. He can obtain this material 
in standard form ready made up suitable for a variety of purposes 


a he _ Nae eae ` AC ’ 
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WC V 
STRIPLITE FOR TEMPORARY INSTALLATIONS. 


and capable of withstanding weather conditions of the most severe 
character. We think that the station engineer and íhe electrical 
contractor have not pushed standard illumination material from this 
point of view to the extent they might do. There can be no doubt 
that the goods are available ; it is merely a matter of setting to work 
and placing their merits in front of the right people. 

A new list of the Electrical Co., which deals with illumination 


material. provides ample food for reflection in this particular. It 
describes a number of different types of what the company describes 
under the general head of *' Striplite." This name covers flexible 
cord and lamp-holders made up in lengths varying from 3 ft. 4 in. 
to 13 ft. 4 in.. and with holes spaced from 5 in. to 10 in. apart. This 
material can be employed for outdoor illumination of piers, pro- 
menades, band-stands and the general outlining of buildings, gardens, 
terraces, &c. It is also available for indoor and temporary outdoor 
illumination. It can be supplied for the operation of lamps in series 
or in parallel. We think it is not necessary for us to say more than 
to recommend station engineers and contractors who realise the 
importance and value of outline lighting to apply to the Electrical Co. 
for a copy of their list No. 31, which is now off the press, and will be 
supplied to inquirers on receipt of trade card. 


NEW ELECTRIC TOASTER. 


Slowly but surely the electrical accessories which are specially made 
for breakfast table use are becoming better known and more generally 
popular. The electric chating dish, tea and coffee kettles and perco- 
lators and the electric toasters are finding their way to the breakfast 
table. The electric toaster in particular is likely to become first 
favourite, and in course of time will be more acceptable as a wedding 
present than even the electric iron or the electric kettle. 

With the ordinary type of toaster the bread must be turned by 
hand, and as it is usually on the warm side the operation is carried 


View OF NEW TOASTER 


out somewhat gingerly and as quickly as possible. The adjoining 
illustration shows a pattern of double-acting toaster which is being 
put on the market by W. A. 5. Benson & Co., Eyot Works, Hammer- 
smith. The general construction of the toaster will be gathered 
from the illustration. Two pieces of bread can be toasted at the 
same time, and the operation of lowering the door automatically 
reverses the toast. The apparatus is stocked in all voltages, and is 
being put on the market in nickel plate at 27s. 6d. and in best clectro- 
plate at 40s. It may be seen at the company's showrooms in New 
Bond.street, London, W. 


TRANSFORMER OILS 


LEADING MANUFACTURERS: 


THE STERN SONNEBORN OIL OO, LTD., 
Royal London House, Finsbury Square, London, RO. 


SUPPLEMENT to "The Electrician,” March 27, 1914, 


NO MORE INJURIOUS FUMES IN 
THE WORKSHOP. 


USE THE M.C.C.'S 


Soldering Fluid 


(Water White). 
For Tin-plating and Soldering of Tinp!ate, Galvanized iron, Zinc, 
Lead, Nickel, Copper, Brass and almost every Metal. 


In Stone Dotties at Gd. and Is. 


Obtainable from all Hardware Stores. 


1. Dues not stain, aud leaves no trace of residue. 

2. Is a clear liquid, made of almost chemically 
pure ingredients. 

3. It is very cheap and uses less solder than any 
other preparation. 

4. Lastly, it does not injure the workers’ health., 


It can be supplied Concentrated into Powder for Export. 


ADVANTAGES: 


KEEVES & SONS, Ltd 


TRONMONGERS stocked through Messrs. J. 
BOUNDARY STREET, LONDON, E. 
MOTOR TRADES stocked through Messrs. THE MANUFACTURERS’ ACCES- 

SORIES CO., Ltd., GREAT EASTERN STREET, LONDON, E.C. 


BIRMINGHAM AGENTS : Messrs. ALLEN & TIMMINS, 226, GREAT RUSSELL 
STREET. 


THE MIDDLESEX CHEMICAL CO., LTD.,. 
Langbourne Whart, MILLWALL, LONDON, E. 


A NEW COOKING PAMPHLET. 


Messrs. Ferranti Limited are making an extensive distribution of 
the cooking and heating pamphlet which they have prepared, and 
which they are also willing to supply to central station engineers and 


Photo reproduced with thanks to H. W. Clothier, Esq. 
FERRANTI FIRES 1N THE BATH Room. 
electrical contractors. It has been compiled with a view to educating 
the public in the matter of electric fires and electric cooking. After 
calling attention to the advantages of the Ferranti fire, the Ferranti 
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COLORED MACHINE 
RAG WIPERS. 
BEST WHITE RAGS. 


Our business consists SOLELY in 
manufacturing and supplying these 
Wiping Cloths; they are especially 
suitable for Electrical Engineers’ and 
Dynamo Attendants’ use. 


Colored 20/- per owt. . White, 35/- 
They are perfectly Clean and Free from all Metallic Parts. 


ew EVERY RAG CAN BE USED. 
There are from 500 to 700 Pieces in a Bag. 
Washed Meat Cloths also Stocked. 


Ij required a sample will be sent, post free, on receipt 
of 2/- P.O. 


F. R. YOUNG & CO, 
HARDWIDGE STREET, BERMONDSEY, 


LONDON, S.E. 
ESTABLISHED 1889. 


boiling plate, grill and oven are dealt with. It is pointed out that 
with electric cooking there is a saving of from 3s. 6d. to 4s. 6d. in the £ 
on the butcher’s bill. The problem is presented in the shape of a 
diagram shewing three squares. Each of the large squares 
represent a 6 lb. joint, and the smaller squares loss in weight with the 
different methods of cooking. A plea is then put forward for the 
Ferranti electric boiler for the provision of hot water for bath and 
other household purposes. The matter is summed up in the shape 
of a table, in which the electric house is compared with the older 
methods. This table is of considerable interest and is given below. 


We think that station engineers will find this little pamphlet very 
useful as a missionary document. 
Cost of Electric v. Old Method in a Household of Five Persons. 


Pre-electric days (12 months). Electric days (12 months). 
11 tons of coal at 22s. Electric cooking, 1,088 


per ton.....,.... eese £12 2 0 units at ld. per unit. £4 l0 8 
600 bundles of firewood Electric fire, 278 units 
at 2s. per 100 ......... 012 0 at Id. per unit......... 132 
Electric boiler, 440 
| watts at £11. 10s. 
per 1,000 watts per 
ANNUM  .......ee 5.1 2 
| ] ton of coal and 50 
| bundles of firewood 
for rooms not elec- 
f | trically heated ...... 130 
£12 14 o | £11 18 0 


The electric side must be credited with the reduction effected in the 
butcher's bill. A family of five persons would, in the ordinary way. 
spend £10 per annum on meat. Electric cooking will save at least 4s. 1n 
the £, so the total saving is as follows :— 


Cost of coal heating and cooking ............ £12 14 0 
Cost of electric heating and cooking ......... 11 18 0 
Direct saving .......... eren 0 16 0 
Saving in cost of meat ................ eee 2 0 0 

£2 16 0 


Total saving ...... eius S 


and Publishing Offices, 1, 2 and 3, SaLissuRY Court, Piast STREET, in the City of 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—Robertson goes to Salford and 
Richardson and Beauchamp also get rises. 
* * * * 


With the nomination of Mr. Snell to the presidential chair 
of the Inst. E.E., we may look for plenty of Papers and dis- 
cussions upon cheap power supply during the next session. 

* * * * 


At a recent meeting of the Yorkshire Junior Gas Association, 
Mr. S. Barker Johnson read a Paper on “ Electricity," in which 
he briefly enumerated some of the fundamental principles and 
laws of electricity, described the working of electrical plant 
such as is used in a gas works, and gave a few experiences of 
breakdowns. May we suggest that the I.E.E. return the 
compliment ? 

* * * * 

Mr. Johnson concludes his Paper with the following 
remarks: ' I wish to plead for the fusion of the studies of gas 
and electrical engineering. It behoves everyone to obtain at 
least an elementary knowledge of this latter subject." Our 
Scotch friend on the “J.0.G.” might take the last sentence to 
heart and act upon it without delay. As Mr. Johnson further 
remarks, “at the present time technical education is cheap 
(verra cheap) and within the means of everyone." 

* * * * 

The last informal of the Batti-Wallahs held on Wednesday 
evening was noteworthy for three things : “ Uncle Pooley " was 
in the chair, the attendance was a record, and the editing 
committee produced a special issue of the '' Batti-Wallah 
Journal" In proposing (by request) the toast of the Batti- 
Wallahs absent at the dinner of the Despic—er the Dynamic- 
ables, Pooley was greeted with shouts of “April Fool" ; the toast 
was received with groans. Among the distinguished guests 
was Mr. Adam Gowans Whyte, who told a hotspur story, and 
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Mr. MacBean, whose sketches of men, women and things were 


much appreciated ; among them was an impression of our 
contributor Geraldine, but this has been reserved for the next 
issue of the “ B.-W. Journal.” The original sketch will be put 
up to auction at the next smoking concert on April 24th. 

ko * *& ç 

We understand that during the hearing of an electrical case 
in the King’s Bench Division a remark of one of the learned 
counsel anent the three-wire system caused considerable 
quenched sparking in the well of the Court. 

| * æ * * 

The athletes of the British Aluminium Co. have formed 
themselves into what they term the ''Cryolites." Surely 
“ Alumni " would have been a better word? A successful 
whist drive was recently held at which Mr. W. Murray 
Morrison presided and Mrs. Morrison presented the prizes. 

+ * * — 

At the dinner of the Dynamicables, which was appropriately 
held on April 1, an interesting discussion arose as to the desir- 
ability of the youngest bachelor responding to the toast of the 
brides, a toast which was presented as a compliment to the 
chairman for the occasion, Mr. Robert Hammond. A youth of 
51, confessed to the crime of bachelorhood, and roundly 


reproved the chairman. 
* * * * 


OUR HOT PLATES. 
No. 146 (cold enamelled) to— 
Mr. A. J. Walter, K.C., for referring in Court to enamelled 
steel conduit as ironclad insulated piping. 
No. 147 to— | | 
Mr. J. F. C. Snell upan his nomjnation for the Presidential 
chair of the Institution of Electrical Engineers. 


— 


THE *POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr.S. T. Allen (Wolverhampton). 

Mr. H. F. Street (Southampton). | Mr. F. W. Purse (Carlisle). 

Mr. W. H. Cooke (Luton). Mr.W.G. Pickvance (Wrexham). 

Mr. T. Roles (Bradford). Mr. H. Gray (Accrington). 

Mr. A. S. Blackman (Sunderland).| Mr. S. E. Fedden (Sheffield). 

Mr. C. S. Davidson (Barnes). Mr. H. F. Friederichs (West Har- 

Mr. A. H. Seabrook (St. Maryle- tlepool). | 
bone). Mr. J. W. Beauchamp (West 

Mr, E. R. Hill (Reading). Ham). ; 

Mr. J. W. Hame (York). Mr. A. H. Shaw (Ilford). 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS METERS, 
.ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder '* N,” 


[Marshall Smith. 
Gas LIGHTING OUTSIDE THE " IMPERIAL GAS WonRKS," WESTMINSTER, ALSO YCLEPT THE HOUSES OF PARLIAMENT. THE INTERIOR OF 
THE ‘“‘ WORKS” ARE ELECTRICALLY LIGHTED. (See page 1087.) 


SIMPLEX CONDUITS Lo., 


Garrigon Lane, BIRMINGHAM. 
Manatacturers of— i 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &o. 
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THE EXACT CALIBRATION 


AND 


SAFE OPERATION 


OF 


“ZED” FUSES 
ARE BEYOND QUESTION. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrica: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Gerrard 860. Telegrams : ‘‘S1zMBRALOS, LONDON.” 
Supplies Dept.: 39, UPPER THAMES STREET, B.C. 
Telephone : City 5350, Telegrams: “ SIEMOTOR, LONDON.” 
BRANCHES : 


BHEFFIELO CALCUTTA 
JOHANNESBURA BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


BYONEY 
MELBOURNE 
TORONTO 


AN UP-TO-DATE BAKERY. 


The application of electricity to the baking industry is most desir- 
able in the interests of cleanliness, economy, efficiency, speed, regu- 
larity and reliability, and also, since baking operations arc generally 
carried out at night, from the point of view of cfficient lighting. In 


CRANSTON HiLL BAKERY, GLASGOW, 


small establishments where the machines would otherwise be 
operated by hand, electric power enables an increased output to be 
obtained, whilst in large bakeries it can be utilised to replace gas, 
steam or oil engines with their attendant dirt and heated, unhealthy 
atmosphere. For lighting purposes electricity is eminently suitable 
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for use in bakeries owing to its cleanliness and the convenience and 
economy with which it may be controlled, while it does not vitiate 
the atmosphere by using up the oxygen in the air. In the matter of 
cost, too, it compares favourably with other systems. A good ex- 
ample of an electrically-operated bakery is that of Messrs. J. & B. 
Stevenson, at Cranston hill. In one of their bakehouses a 60 n.r. 
B.T.H. motor was installed to replace a steam engine and boiler, 
thereby saving much valuable floor space. This motor is suspended 
by steel hangers from the ceiling of the ground floor and connected by 
belting and counter-shafting to two groups of machines. On the 


PA 
CO n.r. Motor Drivina KNEADING MACHINE. 


ground floor are two kneading machines and one dividing and hand- 
ling machine, two stirrers and a ventilating fan. In the basement are 
two kneading machines and one dividing and handling machine. lt 
is ultimately intended to instal a duplicate motor on a third floor. 
where it will replace a gas engine driving a power lift, two kneading 
machines, one stirrer, a fruit cleaner, and automatic machines, with 
provision for its being connected to the main shafting on the lower 
floors. | 

In the latest premises of this firm two floors are completely 
equipped with electrical drives, and two others are to be similarly 
equipped at a later date. Two B.T.H. motors are used, of 30 B.H.P. 
and 12 B.H.P. respectively. These are of the pipe ventilated type, 


I B.T.H. 
ELECTRIC 
7 | MOTORS 


50 n.r. Pipe VENTILATED Moron DnivixaG FLOUR SIFTER, &c. 


and, being specially designed for use in a dusty atmosphere, are 
totally enclosed, ventilation being obtained by means of a pipe led 
outside the building. Air-tight glass windows are let into the casing 
to enable a close view of the commutator and brush gear to be ob- 
tained. The two groups of machines driven by these motors are: 
(1) Two kneading machines, flour sifter with elevator and conveyor 


-e 


en 
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REPUTATION FOR RELIABILITY INCREASED 


by the use of improved pattern fingers, actuated by compression 
springs, instead of flat contact springs. All electrical and 
mechanical improvements are incorporated in 


which ensure reliable service, no matter whether used for controlling 
A.C. or D.C. Crane Motors, shunt or compound-wound motors, for 
heavy duty control of machine tools, or for use in mines. 


They will stand severe handling without fear of injury or risk 
of breakdown. Accessibility to terminals and working parts facilitates 
connecting up and easy inspection. 


Oil-immersed Controllers for use with Haulage Gears in Mines 
where gases are liable to be present. To facilitate inspection or 
repairs all parts are assembled on to the lid. They are of strong 
construction and cannot be opened unless the lever is in the “ off ” 
position. They comply with the latest requirements of the Coal 
Mines Act. 


Flame-proof Controllers speci- 
ally for use in fiery mines. Strong 
massive construction designed to 
withstand explosion. Provided with 
wide flanged joints, accurately 
machined, giving ample cooling 
surface. They comply with the 
latest requirements of the Coal 


Oil-immersed Controller. — Mines Act. 


Totally enclosed controllers are similar to the flame-proof pattern. 
Designed for operation in exposed situations. Extensively used for ship 
and dockyard work. 


The Electric and Ordnance Accessories Company, Ltd. 
ASTON Telegrams: " E.O A. BIRMINGHAM.” BIRMINGHATI. 


Agents: Agents: 


LONDON: Electrical Department, Vickers House, M ib S. Mansfeld, 197, * tation Road, 
, inster, S.W. eeston, Nott.. 
MANCHESTER rend 196, Deansgate. SWANSEA: W. Ogden Dayson, 1, a l 
GLASGOW: J. & A. Anderson, 231, St. Vincent St. YORKSHIRE & NORTHERN COUNTIES ] E ac- 
SHEFFIELD: H. E. Ridley, 19, Vainor Road. Callum, Austhorpe Road, Crosszates, ni s. " 
MIDLANDS: Messrs. Bill & Berry, 39, Gt. Charles IRELAND: Hurst Electric Mauufacturing Co., 27 
Street, Birmingham. 29, Grosvcnor Road, Belfast. 
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JUST ISSUED. 


NEW LIST 


RHEOSTATS 


»5 FOR 
LABORATORY & 
GENERAL WORK 


— uti > 4m — —— 


ISENTHAL & CO. 


(Department 4), 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colonial 
Offices, Gc. 


and a stirring machine. (2) Automatic plant—chaffing machine 
. prover, and handing up machines. By means of a clutch on the 
counter-shafting the two groups of machines may be connected 
together, so that either motor alone may be utilised to drive the 
automatic plant and a certain number of the other machines, 
Substantial terminal boxes are fixed to the motor frames and the 
whole of the wiring between the motors and control panels, and the 
supply is enclosed in metallic tubing, thus eliminating any danger 


o. DPIPE]VENTILATEDIMOTOR Drivinc AUTOMATIC. PLANT. 


due to flour dust in the atmosphere. The control panels, which are 
fitted with no-volt and overload releases, interlocking shunt regu- 
lators, thus effectively protecting the motors from injury due to 
careless starting, &c., are enclosed in glass fronted cast-iron cases 
through which the control handles project. Special push-button 
switches are fitted beside the handing-up machine of the automatic 
plant, to enable the attendant to stop immediately if necessary. 

The supply is obtained from the three-wire system of the Glasgow 
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Corporation. The incoming leads are connected to a main switch- 
board in the basement, where connections may be made to distribu- 
tion boards situated at convenient central positions on each floor. 
Satisfactory lighting is obtained by the use of 30-watt 250-volt metal 
filament lamps connected between the outers and the neutral, while 
the motors are connected across the 500-volt outers. In addition 
to the fact that the electric drive offers the best conditions for clean 
and efficient work, the low cost of such an installation as those de- 
scribed should be a strong recommendation for its adoption. 

It is always difficult to obtain reliable information as to the rela- 
tive cost of various methods of power supply, but as a guide to firms 
who may be considering the installation of electric equipment, we 
refer to ststistics issued by the Corporation electricity department 
relating to various trades in Glasgow and Birmingham, where it is 
mentioned that the cost of current supplied to bakeries in these 
towns during 1913 was as low as £1. 19s. and £1. 15s. 7d. respectively 
per horse-power installed. 

The above schemes were adopted on the advice of Messrs. J. & B. 
Stevenson's consulting engineers, James E. Sayers & Caldwell, of 
Glasgow, who prepared the necessary specifications and supervised 


the work. 


STERLING TELEPHONES. 


It may interest our readers to know that the Sterling Telephone 
Co. have just issued à handsomely-bound and fully illustrated cata- 
logue (160 pages) dealing with telephones for every conceivable pur- 
pose; also electric bells, indicators, fire alarms, batteries and wires. 
They call attention especially to the following items: Double-pole 
“ Bell” receiver, British Post Office standard in enamelled drawn 
brass case; domestic hand-combination set, finished in cream and 
gold; “ Equipoise " arm for carrying G.P.O. table sets, keeping the 
telephone always handy yet never in the way; and sanitary glass 
mouthpiece, for use with G.P.O. wall sets and table sets, showing all 
dust and dirt and being easily removed and cleaned. Also special 
clock for timing trunk calls; conversation counter for checking 
message rate accounts; ** Ferro Case" telephones, fitted in enamelled 
drawn steel cases, suitable for all climates; “ Primax ” telephones 
in a variety of patterns, including an entirely new line called the 
“ Factory,” specially designed to stand rough handling in works, 
engineering shops, railway yards, &c.; and secret telephones with 
lamp signals. 

In addition, à comprehensive range of telephones for use in mines, 
all of which comply with the Home Office requirements ; electric 
blasting machines to comply with Home Office requirements ; a very 
complete range of iron case bells; new mechanical replacement bell 
indicator, a true safety locking type, occupying about one-third the 
space of the ordinary indicator; and a new range of cables for tele- 
phone systems, with enamelled wire conductors. 

The company will be pleased to send a copy of this catalogue to 
anyone interested. 


ENGINEERS-IN-CHARGE AT PONDERS END. 


The Ponders End Works of the Edison & Swan Co. were visited 
on Thursday, the 26th, by over 100 members of the Association of 
Engineers-in-Charge and their lady friends. Mr. A. E. Penn, secre- 
tary, conducted the party from Liverpool-street to Ponders End 
Works, where they were met by Mr. Giwingham representing the 
Fdiswan directors. After a brief introduction the visitors were con- 
ducted through the works. The lamp department was seen in the 
following order: glass making, bulb blowing, tube drawing,  manu- 
facture of carbon filaments, flashing filaments, preparing and mount- 
ing metal filaments, jointing filaments, stem making, sealing-in 
filaments, exhaustion of lamps, capping, stamping and testing of 
the finished lamp. Demonstrations and regular work were carried 
onfduring the tour; though time was rather short, explanations 
were given of the various processes by the most experienced members 
of the staff. In the engincering department the visitors were shown 
the complete manufacture of holders, switches, plugs and other 
electrical accessories, and in the large turret shop a great variety of 
automatically turned brass and iron work. : 

The manufacture and assembly of large switches, high-tension 


TRANSFORMER OILS 


LEADING MANUFACTURERS: 


THE STERN SONNEBORN OIL OO., LTD. 
Royal London House, Finsbury Square, London, E.G 
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CONFIDENCE 


Stimulate your customers' confidence in yourself: it binds more surely than cheapness. You 
must have confidence in the goods you sell. Then you can enthuse over those goods and win 
your customers' enthusiasm too. It's worth cultivating—this spirit of confidence. Good goods 
are the most economical in the end. That is why there are so many satisfied dealers in and 
users of Brimsdown Wirum Lamps. If you do not now hand out Wirums daily to your 
customers—you should consult us. | 

Make your lamp business bring you more money—sell Wirums. 


Get a copy of our new list —ll'O-DAY. 


THE BRIMSDOWN LAMP WORKS, LTD, 
8, KINGSWAY HOUSE, KINGSWAY, LONDON, W.C. 


OIL SWITCHES 


We have one of the most complete lines 
of mechanically operated switches on the 


market. 


The guarantees given with these switches 
we are able to repeat for the Ferranti 
electrically operated switches we are now 


installing. 


JOHNSON ano PHILLIPS Lea 
CHARLTON, LONDON, S.E. 


*ESTABLISHEDZ 1875. 
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switch-gear and other electrical goods were seen in the large brass 
shop. Electric fans and heating apparatus, including all forms of 
Bastian Fires, were shown in various stages of manufacture. Passing 
on to the foundry, the process of iron and brass castings were demon- 
strated, and the remainder of the tour included the subsidiary pro- 
cesses of stamping, nickel and silver plating, slate enamelling, lac- 
quering, &c. Tea was served in the gencral offices, during which 
the Chairman of the Association's Education Committee expressed 
a vote of thanks for the cordial reception of the visitors and of the 
visits educational value. 

Mr. E. Gimingham briefly replied on behalf of the directors and 
staff. 


Red Insulating Paper 


=- —— —— —ÓMMM — 


BENSON'S ELECTRIC COOKING APPARATUS. 


Those who are at present engaged in the pleasant task of selecting 
wedding presente, either for themselves or other people, may be 
strongly recommended, before making a final choice, to visit the 
showrooms of Messrs. W. A. S. Benson & Co. in Bond.street and 
inspect their latest range of electric cooking apparatus. The same 
advice may be tendered to those who desire apparatus of this kind 
which shall combine artistic appearance with utility. It may, in 
this connection, be specially mentioned that Messrs. Benson are not 
marketing any particularly cheap designs, preferring rather to make 
only apparatus which can be used with the most elaborate furniture 
likely to be met with in West End mansions and large country 
houses. They inform us that there is an ever-increasing demand 
for this class of apparatus and that their patrons are much interested 
in new developments that take place. Ártisticness is not, however, 
obtained at a sacrifice of safety. Every care i$ taken to make the 
electrical material of the highest class and fuliy capable of perform- 
ing the work it is designed to do. As regards particular apparatus 
special attention may be called to the plate-warming ovens, with a 
capacity of 12 or 24 plates. These are made in copper, electroplate 
or in a special form of copper known as orichaleum, which has a 
very tasteful appearance. A combination grill and hot plate, made 
in the same metals and finish, is also worthy of notice. In our last 
issue we referred specially to a patent auto-reversing electric toaster 
which Messrs. Benson have just put on the market. 


—— 


THE DEVELOPMENT OF TRAFFORD PARK. 


It is difficult to realise that within the comparatively short. period 
of 14 years the wooded expanse of Trafford Park has been con- 
verted into a huge industrial area. We are reminded of this in- 
teresting fact by the Trafford Park Estates (Ltd.), an organisation 
which has sent us a copy of a publication which reviews the history 
of this industrial suburb of Manchester, and emphasises the many 
manufacturing and commercial advantages which it now offers. It 
is not unknown to electrical men, and not a few of them have an 
intimate acquaintance with one or it may be all the electrical manu- 
facturing companies whose works are within the Park. 

The arguments advanced by the development company for the 
establishment of manufacturing sites at Trafford Park are particu- 
larly attractive. Reduced to simple terms they are a saving in 
transit charges from ship to consumer of from 4s, to 12s. per ton. [n 
a diagram which has been prepared and is issued in the booklet a 
comparison is drawn between Liverpool and Trafford Park, and it is 
clearly demonstrated that five handlings are avoided if the manu- 
facturer sets up his works in Manchester. The savings in hard cash 
upon transport are such, at least so it is stated, that even if a manu- 
facturer had an otfer of land free in another district it would pay him 
better to settle down in the Park. A glance at the map which accom- 
panies the booklet will be sufficient to substantiate the claims which 
are made for the district in the letterpress. One of the most recent 
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MICA and Substitutes. 
Japanese Paper in rolls and tapes. 
Artificial Leather Discs for friction drive. Oil-varnished Linen, Diagonal Tapes. 
. Oil-varnished Silk and Paper. 
Insulators for Electric Furnaces, Tramways, &o., &c. 
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WEIDMANN, RAPPERSWIL, SWITZERLAND. 


Maker of PRESSPAHN and INSULATING MATERIAL, p 


PRESSBOARD (Presspahn) in Sheets, Rolls and Tapes, Presspahn Tubes and 
Stampings, Black Presspahn. 

AMIAN'TE (Vulcanized Asbestos), Coil Frames, Spools for Dynamos, Motors 
and Transformers; Insulating Blocks, lubes, Plates, &c. 


ASBESTOS-CEMENT in plates, arc shields for controllers, &c- 
CORNITE bizh-tension material), Handles for Switchgear and Heating apparatus, 
controller insulation ; moulded parts of all kinds. 


Flexible Insulating Tubes. 
Insulating Pearls. 


Transformer Spools. 


arrivals is the great brewing firm of Guinness, which has taken one of 
the largest sites yet made use of in the Park in preference to extending 
its famous Dublin establishment. In making Manchester the centre 
for their English and Scottish trade they will save large sums in 
freight and dock dues. In addition they will be admirably situated 
to deal with a considerable portion of their export trade. It is 
interesting to note that the rateable value of the Park has risen from 
£2,869 in 1897 to £100,000 in 1912. "The development company is 
also alive to the importance of attracting the small manufacturer, and 
his wants are being catered for by the erection of one-story concrete 
buildings. These have been put up in what are aptly described as 
nives. and each group is provided witha loading platform which ex- 
tends the full length of the building, and is wide enough for waggons 
to draw right up to the doors. We may mention that the site 
is nearly elliptical in shape, being made so by the Manchester Ship 
Canal, which bounds it on the north, and by the Bridgwater Canal, 
which completes the ring of water on the south. It is unnecessary 
for us to point out that electric power is available from a station 
which is situated close to the entrance to the Park. A supply is 
given also from the Manchester Corporation mains, which are run 
to a sub-station which has been erected at a point near the centre 
of the area. "The district is well served by electric tramways, the 
Manchester and Salford Corporations having running powers over 
the tracks. The Westinghouse Works, which are near the centre of 
the estate, can be reached by tram within half-hour from the Man- 
chester Royal Exchange. It is stated in the pamphlet that the local 
rates are low, one portion of the district being within the Stretford ` 
municipal area and the other within the parish of Davyhulme.  Itis 
within the latter where most of the vacant land is now situated, but 
the rates are the lowest of any industrial district in the country. In 
the space at our disposal we have only been able to give a mere 
glossary of the facts which should induce manufacturers in search of 
uscful sites to settle in Trafford Park. Such individuals should 
apply to the offices of Traftord Park Estates (Ltd.) for a copy of the 
pamphlet and also for more definite particulars. 
A REMARKABLE INSULATION TEST. 

A noteworthy example of the pitch of perfection attained by 
electrical manufacturers in this country was brought to our notice 
recently. The British Thomson-Houston Co. (Ltd.) supplied one 
of their DG type motors to A. & F. Manuelle of Guernscy some six 
months ago. This machine was direct coupled to a pump and was 
mounted with it on a combined base plate. On being unloaded 
from the ship at Guernsey the combined set was deposited on the 
top of a stack of timber on the quay. Owing to the action of a 
strong wind, and also probably to faulty stacking of the timber, the 
whole pile collapsed and the machines were precipitated into the sea. 
The height from the quay to the sca floor at this point is 30 ft., and 
the water at high tide attains a depth of about 20 ft. It was impos- 


-sible to recover the machines until low water, so that, in addition to 


the effects of the impact on the sca floor, the motor was subjected 
to the action of the sca water at a considerable pressure for a matter 
of 12 hours. 

It was not to be expected that the motor would escape undamaged, 
and the effects of the fall were apparent as soon as it was removed 
from the water. In addition to a bent shaft the motor was found 
to have one foot broken off and the endshield at the commutator 
end cracked through. As the machine appeared to be clectrically 
in good condition with the exception of the wetting. Messrs. Manuelle 
proceeded to repair the mechanical defects. The motor was accord- 
ingly dismantled, the cracked endshield was patched, a wrought iron 
foot fitted, and the armature shaft straightened as far as was practic- 
able in a lathe. The motor was then reassembled. 

No dressing of any sort was applied to the windings and the machine 
was left to dry itself out in service. In spite of the fact that the 


227 


SUPPLEMENT to '* The Electrician,” April 3, 1914. 


SPECIFY AND USE — 
OUR NICKEL CHROME MATERIAL 


NOW KNOWN AS 


CHRONIC 


Cooking and Heating Apparatus. 


BRITISH MADE. 


— ee 


Now Specified hy the Admiralty. 


MAKERS: 


HENRY WIGGIN & CO., Ltd., 
George Street, Birmingham. 


TEL E^HONE : 6400 CENTRAL. 
GRAMS : '" WIGGIN BIRMINGHAM.” 


AGENT: 


LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


PHONE: 6323 HOLBORN. 
TELEGRAMS, "FERRYDUM. LONDON." 


shaft is still slightly sprung the motor has been running satisfactorily 
ever since it was installed, and although the supply pressure is 420 
volts no leakage is perceptible. . 


EDISWAN ABRIDGED CATALOGUE. 


In order to facilitate reference to those electrical accessories which 
are in greatest demand amongst the wide range of Ediswan products, 
the company have made up into a neat file a number of leaflets which 
deal with lamps, switches, distribution boards, fusible wire. cables and 
flexibles, conduit, fittings of various kinds, instruments, glassware. 
fans, radiators and bell material. In the section dealing with iron- 
clad switches we notice a double-pole quick-break switch, which is 
made for circuits up to 500 volts. It is provided with a cover which 
is interlocked with the switch movement, and it is not possible to 
close the switch unless the cover is on. Bosses are provided on the 
base for incoming and outgoing cables. and holes are drilled an4 
fitted with wooden ferrules. We may also call attention to the 
house-service type of ironclad switch, in which each pole of the 
switch is mounted on separate English china base. The contacts 
are of hard brass, with two pinching serews for the incoming cables ; 
the switch blades are of H.C. hard drawn copper. They have a 
positive quick-break action, and the switch handle is provided with 
a lug which locks on the cover when the switch is in the open position. 
It is, therefore, impossible to open the lid of the switch when the 
switch is closed. A feature is also made of Bastian heaters with the 
new rodolite element. This is specially recommended, as it increases 
the capacity of the heater and decreases the initial cost as compared 
with the original quartzalite glower. A copy of this list will be for- 
warded to interested inquirers on receipt of trade card. 


* HALF-WATT " STREET INSTALLATION. 


The Metropolitan Eleotric Supply Co. (Ltd.) may lay claim to the 
first half-watt installation for street lighting in London, as previous 
to Jan. 16 they installed a 105-volt 1,500-watt type half-watt Osram 
at the corner of Vernon-place and Southampton-row, W.C. The 
lamp is contained in a lantern originally used for a cluster of three 
standard tungsten lamps, a new reflector having been fitted to 
accommodate the single unit. The result is extremely good when 


»mpared with the high-pressure gas lighting in the vicinity. The 
above[illustration has been reproduced from a photograph kindly 
supplied’ by the G.E. Co. 


Osram HaLr-WarTs IN LONDON THOROUGHFARE. 
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DISTRIBUTION 
BOXES 


HOME 
OFFICE 
TYPE. 


From 25 amps. to 600 amps. 


FUSES are 
Self Aligning 


TO HOME OFFIOE 
RECOMMENDATION. 


REYROLLE : 


E.A.C. **FOOL-PROOF " INCHING STARTER. 


A new type of motor-starting switch has jus: peen put on the 
market by the Electrical Apparatus Co., which embodies several dis- 
tinct departures from ordinary design, and which render it particu- 
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DETAIL OF MOTOR STARTER. 


larly suitable for heavy work under the most severe conditions. In 
this starter the automatic features usually associated with direct- 
current control gear have been removed from the starter proper, and 
their functions have been replaced by an automatic no-volt and 
overload release circuit-breaker, interlocked in such a way that the 
motor cannot be started unless all the starting resistance is in 
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circuit. This climinates the no-volt coil and spring return, which in 
the case of ordinary startera impose a serious limitation on the angu- 
Jar movement—i.e., the number of contacts which can be employed, 
and still more on the amount of pressure between the brush and 
segments. It has thus been possible to design a particularly strong 
starter, with sound mechanical construction and conservative 
electrical rating. In addition it is fully protected against damage 
due to severe starting conditions or unskilled usage. The 


main circuit is always made and broken by a contactor of 


ample size, which is provided with two carbon breaks and 
a powerful magnetic blow-out. The starting contacts will, there- 
fore, be unaffected by the severest overload. The operation of 
starting is briefly as follows: The main lever may be considered as a 
plain starter without any automatic features and without an “ off” 
position. This lever carries an insulated plunger which slides over a 
small sector on the starter front. The upper end of this insulated 
plunger carries a copper roller. Superimposed upon the main lever, 
and pivoted on the same spindle is a cradle which carries the operat- 


ing handle, and is free to move through a?small arc. This super- 


structure carries an uninsulated plunger, which, when the handle is 
moved forward makes contact with the insulated copper roller on 
the main lever. When this takes place on the first contact—z.e., 
with all the resistance in scries—the contactor makes the circuit, and 
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GENERAL VIEW OF STARTER WITi1 COVER REMOVED. 


the motor is able to start. A small spring tends to hold the two 
contacts apart, so that they will only make contact while the handle 
is being moved or held in a forward direction, and will immediately 
open when the handle is released. Provision is made for rendering 
the action of the handle-spring ineffective in the running position by 
an insulated segment of the sector on the front of the starter. 

An examination of the illustration will serve to show the construc- 
tion of the starter. Carbon rollers are provided on the segments, but 
this is only for the purpose of taking the small spark when advancing 
from step to step. If the starting handle is let go at any period of 
starting the contactor instantly opens and the motor stops; it is 
impossible to start again until all the starting resistance has been 
reinserted by bringing the starter arm to the off-position. Also the 
cireuit cannot be broken on the segments as the slightest movement 
backwards of the starting handle brings out the contactor. Another 
feature of the switch is that the operating current of the contactor is 
always reduced to its “ holding " value by a small copper-carbon 
economy switch actuated by the contactor itself, so that the arcing 
which is experienced in other forms of inching starters (where this 
function is performed on the control sector of the starting arm) is 
entirely eliminated. Furthermore, it is impossible to burn out the 
contactor solenoid by staying too long on the starting position, as the 
action of the economy switch is instantaneous. The overload re- 
lease circuit-breaker is situated next to the contactor, which 1t 
oprtates at any required value of the current. 
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BRITISH INSULATED & HELSBY CABLES, 


ELECTRICAL!'CABLE MAKERSBAND ENGINEERS. Ltd, 


Works : (PRESCOT, HELSBY, and LIVERPOOL. 
Head Office: PRESCOT, LANCASHIRE. 
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“ASSOCIATION” V.I.R. CABLES 
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Duddell’s Patent Thermo-Instruments 


FOR ACCURATELY MEASURING CURRENTS 
OF ANY FREQUENCY SE WAVE-FORM. 


The current to be measured passes through a 
“heater” which is placed very near to a small 
thermo-couple attached to the ends of a coil 
suspended in the feld of a permanent magnet. 
The heat developed by the current to be 
measured is thus transmitted to the thermo- 
couple, which gives rise to a small current and 


a resulting deflection of the suspended coil. 


Particulars and prices of the Thermo-Ammeter (see illustration) and the 
Thermo-Calvanometer are given in List No. 126 E—ree on application. 
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Study this 
Photograph 


It represents a lineshaft driven from a motor by 
means of Renold Chain. 


The plate was exposed 60 seconds while the 


Renold Chain 


was transmitting 125 H.P. at 1380 feet per minute. 
The photograph shows that the chain runs abso- 
lutely steadily. 


Steady running .means "high efficiency. 


The average efficiency of Renold Chains is over 
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BEAUMONT’S "RAPID" CENTRIFUGAL PUMP. 
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It will suck from 13ft. to 25ft. and deliver from 5ft to 75ft. accord- 
ing to size of pump. 
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XIVEX'I'E3ID. London, Leeds, Glasgow & Cardiff. 


MARK 


‘HIGH PRESSURE TURBINES. D.C. GENERATORS. SURFACE CONDENSING PLANTS. 


LOW PRESSURE TURBINES. — ^ aggro won Al SEARCHLIGHT REFLECTORS. 
MIXED PRESSURE TURBINES, COMPOUND WOUND ALTERNATORS. PATENT VACUUM AUGMENTORS, &c., &c. 


Ce 


i | * 


4,000 k.w. STEAM TURBINE and SPEED REDUCTION GEAR. PILKINGTON BROS. ST. HELEN'8, LANCASHIRE. 


2909090999949 9490999490994 94 94 : 


YOU MAY NOW BOOK YOUR SEAT on 


GREAT CENTRAL EXCURSION TRAINS 


LEAVING MARYLEBONE STATION ON THE 


THURSDAY , BEFORE EASTER. 


SEATS RESERVED WITHOUT EXTRA CHARGE. 


RRANGEMENTS have been made whereby everyone travelling on Thursday, April 9th, by the Excursion Expresses from Marylebone to Leicester and Stations 


North thereof may book their seats b>forehand (at no extra charge beyond the actual excursion fare), thus saving themselves endless trouble. This endeavour of 
~> the Company to study the convenience of the travelling public, combined with the luxury of the coaches and the fast service of trains, places the Great Cer tral 
Railway service in the premier positior as to convenience, luxury and expedition. 


Express Excursion trains will leave Maryletone Station at convenient times for Leicester, Nottingham. Sheffield’ Huddersfield, Bradford, Grimsby, Hull. York, 


Manchester, Liverpool, and numerous other tewns in the Midlands, Yorkshire, Lancashire, and N ranging from 
9s. 6d. to Leicester to 20s. to Liverpool , and North of England, at cheap return fares, for 5, 6 or 8 days, g 


ee p LM . TO THE BOOKING OFFICE, GREAT CENTRAL RAILWAY, MARYLEBONE STATION. 


and Agencies, or from Publicity Dept, 216, : Please send me 3rd Class Excursion Ticket(s) to 
Marylebone-road, N.W. : available for days, for which I enclose “ d ” Postal Order val 
Tickets can be obtained and seats reserved : A MOT PME t een non-smoking tment 
at the Company's Town Offices and Aeancies : Also reserve me Iree Ot booking fee seat(s) in * smoking comper 
if at least three clear days’ notic? is given. : cf train leaving Marylebone at on Thursday, April 9th, 1914. 
Fill in accompanying Form and Pest : 


TO-DAY. 
SAM FAY, General Manager. 
* Erase unnecessary word. 


— M ——— — —— —— 7 


THE ELECTRICIAN, APRIL 3, 1914. vii. 


STANDARD “SCP” OPEN TYPE C.C. MOTOR, 200 B.H.P., 300 R.P.M. 
| arranged to drive through flexible coupling. 


ELECTRIC CONSTRUCTION cà 


ELECTRICAL ENGINEERS AND CONTRACTORS, 


J. LONDON ana WOLVERHAMPTON. i 
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AJAX zt 


New protected pattern. 
The K.C. Type for Conduit. 
One inlet top and bottom. 


AH Sies in Stock 
PARMITER, HOPE & SUGDEN; LTD. 


Hulme Electrical Works, 


MANCHESTER. 


The LOAN ELECTRICAL co., LTD, 
Golden Lane, E. C. 


909094 094-0 QQQQd Qro ooo ooo DoDo Do olo odo Qoo p Costo Doo neces doo Qo Lo 


CLARKE, CHAPMAN & CO, 


Victoria n P GAT ES all EAD. 


 BAHR'S 


| 
NORMOGRAPH, 
Letter Stencils 
English, German and Foreign Patents. % | 
Acknowledged ‘by the largest firms at home 
' and. abroad to be the best stencilling apparatus. 


For Drawings. Plans, Showcards, etc. | 


" Upright Block Letters. Slanting Block Letters, Ornamental Letters. 


OVER 180 000 IN USE. SPLENDID TESTIMONIALS, 
- Write for Free Booklet B to fo 


P. FILLER, AL Mo taira i BERLIN S. 42. 


. ALL Goops MADE BY MEMBERS OF THE CHINA 


FURNITURE AND ELECTRICAL FiTTIiNGS MANUFAC- 


TURERS' ASSOCIATION ARE MARKED WITH ABOVE 
TRADE Marx, WHICH IS A GUARANTEE 


OF ENGLISH MANUFACTURE. 

J. MACINTYRE & CO., LTD., Washington Works, Burslem. 

GASKELL & GROOOTT, Whitehall Works, Longport, Stoke. 

BULLERS, LTD., 6, Laurence Pountney Hill, Cannon St., B.C. 
a Oe acs Mae ei M Eee MEUS NEM 


2 O60 


LTD. 


M & Electrical Engineers & Boilermakers. 


WATERTUBË 
BOILERS. 


4"WOODESON'S" 
PATENTS. 


FOR ALL DUTIES 


| Telegrams: 
' CYCLOPS GATESHEAD, 


" Instal'ation of Clarke, Chapman Wate-tube Boll-rs 
'Woodoson's" Patent. As fitted to large power station. 


SPECIAL FEATURES: 


Maximum ease of access for 
examination and cleaning. 


All heating tubes straight 
and of equal length. 

Maximum steam release 
areas. 

Good combustion and circu- 
lation. 

M | . Ease in erection. , 


Large steam space. 


LONDON OFFIOE : 
50, Fenchurch St., E.C. 


' Telegrams : Cycrops Fan Lonpox. 
Telephone : 4281 AVENUE. 
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| QUBMARINE CABLES’ TRUST. 


WHEATLEY KIRK, PRICE & HON s equo suu c c NN 
a y on , the 15th Apri) instant 
y " COUPON due on that date will be psid by Messrs GLYN, MILLS & CC 


(ESTABLISHED 1850.) 67. Lombard-street. E.C., between the hours of 10 am. and 2 p.m. 
The Coupons should be left with the Bankers FOUR clear days before paymen:. 


By order of the Trust:es, 


A U C I | O N E E R S ; SIDNEY COLLETT, Secreta 
Eiectra House, Finsbury Pavement 


AND VALUERS or London, E.C.. April 6th. 1914. 


Electrical Works, Plant and Stock. 


46, WATLING STREET, LONDON, E.C. 


TENDERS INVITED. 
(COMMONWEALTH OF AUSTRALIA. 


16, ALBERT, SQUARE, 26, CoLLinawooo STREET, 
MANGHESTER. .. NEWCASTLE-ON-TYNE. Postmaster-General's Department, 

February 10th, 15 

LEE TENDERS FOR STANDARD BATTERIES. 
‘ | TENDERS will be received until 3 p.m. on TUESDAY, the 12th MAY, 1914, f 
T^ THE HIGH COURT OF JUSTICE, 1914 B.—No. 41° Supply ang Dana 2 Standard putes or a ta as per Schedule No. T 
: s LE orms and Specifications may be obtained at the Commonwea th Offices, 72, Vk 

KING'S BENCH DIVISION. street, London, S.W. 


AGAR WYNNE, 


WALSALL DISTRICT REGISTRY. 
Between i $ — LL E Postmaster-Gene 
A. S. R | intiff. Jer : 
is ag, DO PO BAR NARD Paitti, "E ELECTRIFICATION OF MELBOURNE SUBURBAN RAILWA\ 
: G. W. WARNER, Defendant. || THE AGENT-GENERAL FOR VICTORIA, AUSTRA! 
To A. S. Barnard, Esq., is prepared to receive TENDERS for 
i Borcugh Ble tial Engineer, i re Z : OVERHEAD TRAVELLING CRANES FOR SUB-STATIONS AND LIFTING TACI 
alsall. ; MEL FOR POWER STATION. 


Sir, : 

; r You have commenced an action against me claiming damages for slander in respect it use in onn en with the Electrification of the Melbourne Suburban Railwa: 

11 h inst, A neni pod ior d 3 T 2 mes ciation on the | - "gr ecification d Form of Tender may bs obtained from Messrs Merz & McL! 

Se which in any way may be considered as reflecting Molto Sit RM MUR E ERE je EAR Westminster, S.W., on ot 

or ability. I admit that as applying to you personally or in your capacity as M Aonday. the 6th of April, 1914, Any bona-hde tenderer requiring information ir 

ot the ed Corporation Electricity Undertaking there was no foundationfor the wm io nacen Vct Spee ication mer eae Consulting Engineers, 
c arges w ict I made, and I tender you my sincere apologies therefor. | have at your Th. h E af raat S a hag d "e DE Es S nd oo 2s each f 

feum paid to the Benevolent Fund of the Institution of Electrical Engineers the sum ne c eS S id 5 pecifica on n up moe is PA oan mo each » Y | 

of £10. 10s, Od., and I trust that you will accept such payment and this letter as the best EIE , e iced or A wI i de iR x. e Chen ofa Er e kenger 

amen unen I can make for any injury and annoyance which | have unintentionally Specificati one Wet Ds mn ds payable do the Act Sacre for oo ) in payme 

I also consent to the publication of this apology. Szaled Tenders in duplicats marked "' Electrification of Melbourne Suburban Ra 

— Tender for Overhead Travelling Cranes for Sub-Stations and Lifting Tackle ‘or 

Yours truly, Station." are to b2 addressed to the Agent-General for Victoria, Australia, and de 

(Signed) C. W. WARNER. a aa O Placs, Strand, W.C., not later than noon on MONDAY, tt 

; E The Government do not bind themselves to accept the lowest or any Tender, and 

security will bs required from the Contractor whose Tender is accepted. 


(Signed) PETER McBRIDE. 
. TO BUSINESS MEN. || Gay or mens 


Agent-General for Victoria, Austr 
ELECTRIC LIGHTING DEPARTMENT. 
TURBINE, ALTERNATOR, CONDENSING PLA NT, &c. 


The Decentralisation 


of Industrial Labour. The LEEDS CITY COUNCIL are prepared to receive Tenders for a Steam T 
SS Three-phase Alternator and Exciter, of 12.000 kw. capacity or thereatouts. runni 
eae of Le or 1,500 revolutions per minuts, and Steam Turbine-driven | 
rer : . s ndensing ant. 
The opportunities offered by certain Provincial Copies of the General Conditions, Specification and Form of Tender, may be ot 
T f we from Mr. C. NELSON HerrorD, Manager of the Department, 1, Whitehall-road. Le 
owns to Manufacturers requiring to remove payment of a deposit of Five Pounds, which will be refunded on reccipt of a bo 
Tender. 
their works or to establish new factories The Corporation will be p paro a eit separa Marc for Mis different s 
: . NE of the plant in accordance with the Conditions attac to the Specification. 
or warehouses are i dealt with in detail in Tenders must oe in the form atlachea the stile ott 72 must be E 
1 I ê . at the Town Hall, Leeds. not later than Eleven o'clock in the forenoon, on / 
a new publication ‘Industrial Progress,” cn day 2 May, 1914, in sealed envelopes, endorsed '' Electric Lighting— 
1 1 : ; : or Generating Plant." : 
which may be obtained gratis at G.N.R. Stations The Corporation do not bind themselves to accept the lowest or any of the 1 
d : sentin. 
and Offices, or post free from the Superintendent | ROBERT E. FOX, Town C 
of the Line, Dept. 10, G.N.R., King's Cross `“ Leeds, April 3rd, 1914. 


JESUS A UMS annii Oa ee LE 
Station, London, N. T VEL TENDERS INVITED continued on next pa, 
f E p p t 


WE INVITE YOU 


to send a Postcard for our Free Book, "' How to become an Electrioal o 
Mechanical Engineer," This valuable book tells how men who were in low-pait 

sitions have risen to responsible positions in the Electrical Engineering pro 
ession. It is not a book of fiction. It is 4 book of life stories- stories 6 
opportunity and success. lt gives much valuable information, aud shows hov 


you can take an opportunity and arrange 


TO COMMENCE 


at once to train for the best paid profession in the world, The stories of succes 
in our book are the personal stories of men who were trained by this I stitute 
You can be quite as successful. There is plenty of room for trained men in th 
Electrical Engineering profession. Let us train you. Let us help you mto t: 
higher sphere of usefuiness and make you a skilled man. Our fees ure 
moderate. Our training is right. Send for our Free Book, " How t: 
become an Rectrica..or Mechanica p;ngineer," and you can prove both state 
ments. Wegive you THOROUGH TRAINING AT REASONABLE FEES iD :— > 


Complete Electrical Engineering. Electric Railways (Special). 


Ebettrician’s Course. Mechanical Engineering. 
Short Electrical Course. Mechanical Drawing and Machine 


Electric Light and Power, &c. Desigh, &c. 
ELECTRICAL ENGINEER INSTITUTE | 


HANGING CARD TABLE 


Depreciation of Electricity Supply and 
"Tramway Undertakings. ... 


COMPILED BY 

A. J. LAWSON, M.inst.C.€., 
showing the writing down value of £100 at the end of each year, 
from one to 35 years, at various rates of depreciation per annum. 


Orr the back of the card particulars are given of the arrangements with the inland]: ^ 
Revenue Authorities in regard to allowances for depreciation on Electric Lignting and 


tao, Undertak d" | 

The Table should prove very useful to Engineers and Managers of Municipal and i 

Company-owned:El ty Supply & Tramway Undertakings, Municipal Accduntants, &c. i 
E - Price-ts. net p post free in tube 4s. 2d. . 

j2* NE ] us NEPTUNUS : * : 

“SHE ELECTRICIAN” PRINTING & PUBLISHING.. COMPANY, LIT. 
1, 3 and 8, Salisbury Oourt, Fleet Street, London. 


OF GORR+SPONDENCE INSTRUCTION, `> 
40$ D, Norwich House, Southampton SL, Holborn, London, w.:. 
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INVITE Beste 


EPIN BURGH CORPORATION 


The Lord Provost. Magistrates, and Council “invite TENDERS for the IUOS work 
at McDonald-road Station :— 


EXTENSION SWITCHBOARD, to Specification No. 28. 


The Specification, Form of Tender, General Conditions, and Drawing can be obtained 
from the undersigned on and after 4th April on payment of a deposit of Two Guineas, 
which will be refunded on recsipt of a bona-fide Tender and on the return of the Specifi- 
cation, Gsneral Conditions and Drawing. 

The Specification, General Conditions and Drawing can be seen at. but not obtained 
from, the office of Sir ALEXANDER B. W. KENNEDY, 17, Victoria-street, London. S.W. 

Tenders, on the prescribed form. and enclosed in sealed envelopes, endorsed on the 
outside with the title of the Specification, must be sent to the Town Clerk, City Chambers, 
Edinburgh, not later than 10 a.m. on MONDAY, 2Cth April. 

The Council do not bind themselves to accept the Icwest or any Offer. 


FRANK A. NEWINGTON, Engineer. 


TENDERS 


Engineer's Office, Dewar Place, 
Edinburgh, March 31st, 1914. 


CORPORATION OF DUBLIN. 


TENDERS FOR “ARG | LAMP CARBONS. 


The Corporation of Dublin is prepared to receive TENDERS for the Supply of Arc 
Lamp Carbons to their Electricity Undertaking for the period to end the 31st March, 1915. 

Specifications, with terms and conditions, may be obtained from the City Engineer, 28, 
Castle-street, Dublin, on payment of the sum ot One Shilling for cach form. 

Tenders, Sealed and marked '' Tender for Carbons.’’ must be addressed to me at my 
office, City Hall, Dublin, on or before FRIDAY, the 17th April, 1914, and samples to be 
forwarded to the City Electrical Engineer, Lighting Station, Fleet-street, Dublin. 

Tenders which do not contain the genuine Signatures of both the Tenderer and his 
Sureties will not be considered. 

The or any Tender will not necessarily be accepted. 


By order 


HENRY CAMPBELL, Town Clerk. 
Town Clerk's Office. City Hall. l 
Dublin, Marca 30th, 1914. 


Ga 


APPOINTMENTS VACANT. 


ORTHAMPTON POLYTECHNIC INSTITUTE, 
280, ST. JOHN STREET. LONDON, E.C. 


Wanted not later than the Ist May. WORKING EN@INEER-IN-CHARGE for 
Heating and Electric Generating Plant, including two high-pressure steam bcilers, two 
six-cylinder gas engines with produc:rs, el:ctrical plant and acczsscries. Commencing 
wares, £2. 10s. per week of 54 workine hours. Forms of applicaticn and further parti- 
culars may be obtained on application by letter to 


MR. MULLINEUX WALMSLEY, Principal. 


New and Enlarged Editon. 


3s. net. Post free 3s. 6d. Crown 8vo. 


Common Battery Telephony 
Simplified. 


W. ATKINS, 


Telephone Engineer. 


In the second edition of “ Common Battery Telephony Simplified," Appendices 
have been added describing the later standard arrangements of Call Office and 
Electrophone Circuits, and elon ne matter dealing with the 40-volt systems. 
The new No. 12 type of switchboard has been dealt with, and some useful diagrams 
regarding the working requirements of the most frequently used relays are given. 


162 Diagrams. 


“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, LIMITED. 
1, 2 and 3, Salisbury Court, Fleet Street, London. 


NEARLY READY. 


Yol. Lin. of "THE ELECTRICIAN” (4,102 pp., bound tn strong cloth) 


Price 17s. @d.; postage U.K. 1s. extra, abroad $a. 6d. 


CASES FOR BINDING. Price 3a ; post free 3s. 3d 


"THE ELECTRICIAN" ' PRINTING & PUBLISHING OO., Lid.. 
Salisbury Gourt, Fleet Street. London, 


ThS 
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PATENT RIGHTS FOR SALE, . &c. 


(THE OWNER of PATENTS Nos. 4027/09, for ‘ Improve- 


ments in Wir-less Telephony "; 10082/09. for * Improvements in Marine Signalling: 
Apparatus”; and 10283/29, for " Improvements in Marine Signalling Apparatus," is 
desirous of neecciating with interested parties for the granting of Licenses under them on 
reasonable t:rms. For information apzly to 


oe 


Messrs. LLOYD WISE & CO., 
Chartered Patent Agents and Consulting Engineers, 
10. New Court, Linc»la's Inn, London, W.C. 


REMOVAL. 


Mr. J. G MAIN: MI E JE. M rentre, 
Norfolk House, Nortoik rar remorpd Bis O VET 


STAPLE INN BUILDINGS, HICH HOLBORN, LONDON, W.6, 


70171, Queen Anne's Chamber. CHARTERED PATENT Asant. 


John E. Raworth, : 


roadwas, Westminster, Penso S.F. 


—— —— 


| NOTES ON THE PATENTS AND DESIGNS 
T, 1907. 


By Measrs. LLOYD WISE & CO., Chartered Patent Agents. 


Can be obtained from their Offices : 
| 10, NEW COURT, LINCOLN’S INN, LONDON, W.C. Price 1s. 


— ——— —— 


SITUATIONS VACANT, &c. 


XPERIENCED TESTERS wanted, used to lighting 


generators and starting sets for motor cars.—Send full particulars, age, experience, 
and salary required, to F ELECTRICIAN Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London 


LECTRICIAN required for adjusting and finishing 


^ instruments of precision. One with some previous experience and technical 
training preferred.— Apply, giving full particulars of experience. training, age and salary, 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT Co., LTD., Cambridge, England 


RAUGHTSMEN for Cable Accessories, Joint Boxes, 


Switch Pillars and other similar fittings. Good openings for capable young men.— 
A»rply,statine ae?, wags required, expv?rienc? and how soon could commence, to BRITISH 
INSULATED & HELSBY CABLES, Lro., Prescot. 


FEW VACANCIES on Electric Railway for PUPILS 


AND PREMIUM APPRENTICES.— Apply, F. M. B., ELECTRICIAN Offices, 1, 2 
and 3, Salistury-court, Fleet-street,-London, 


CHEAP PREPAID ADVERTISEMENTS 


| Situations Vacant. 
Three Lines and under (Minimum) ... — .. ls. 6d. 
Per Line after ... is sis ve 6d. 
Ten Words to the Line. 


Situations Wanted. 
Sixpence per Line of Ten Words, minimum One Shilling. 


.Miscellaneous Plant, &c. Wanted, for Sale or for Exact: 
Three Lines and under. (Minimum) ... gos .. ls. 6d 
Per Line after. ... bas wee T —- éd. 
: Ten Words to the Line. 


Where answers to any of the above Advertisements are to be sent to the Publishing. 
Offices to be forwarded, the sum of 3d. must be sent with the order to pay for postage et 
these replies. Six Words must be allowed for the address of the Publishing Offices. . 


e 


aor 


—— 


Price 10s. 64, nett, post free, 


PRIMARY BATTERIES; Their Construction and Use. 
By W. R. POORER, M.A. 


“THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, LIMITED, 
» 2 and 3, Salisbury Court, Fleet Street, London. 


| RÆWPAUL 


NEW SOUTHGATE. LONDON. N. 


— ee 


- 
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COMMERCIAL 
'VEHICLES. 


‘PLEASURE 
CARS. 


FIRE 
APPLIANCES. 


AMBULANCES. 


Phone: 


EDUCATIONAL NOTICES. m 
THE UNIVERSITY OF LIVERPOOL. . 


SESSION 1914-15 COMMENCES ON THURSDAY, OCTOBER 8th. 
FACULTY OF ENGINEERING. 


DzEAN—J. WEMYSS ANDERSON, M.Enc., M.InsT.C.E. 


: PROFESSORS AND LECTURERS. 
ENGINEERING ......x cera chr eh Harrison Professor —W. H. WATKINSON, 
M.Eng.,  M.lnstC E, M.I. Mech.E., 
M.I.E.E. 
l r e ae . Lecturer in Strength of Materiala—W. 
' Mason, M.Sc., Assoc.M.Inst.C.E. 

ELECTRICAL ENGINEERING ........ David Jardine Professor—E. W. MARCH= 
ANT, D.Sc., M.I.E.E. 

Lecturer in Municipal Electrical Engineer- 
ing — Associate Professor A. BROMLEY 
HorMES. M.Eng., M.Inst.C.E.. M.I.E.E. 

Professor S.W. Perroty. M.A.I., M.Inst.C. E. 

Lecturer in Railway Engineering — Associate 
Professor J. A. F. ASPINALL, M.Eng., 
M.Inst.C.E.. M.L.MeschE. ` 

Lecturer in Municipal Engineering —Asso- 
ciate Professor J. A.. Bsopig, M.Erg., 
M.Ins*.C.E.. M.L.MechE.  " 

= Lecturer in Dock ard Harbour Encineer- 

" ^ ing—Associate Professor A. C. LYSTER, 
M.Eng.. P.Inst C. E. = 

Lecturer in Engineering Geology — J. Vin- 
cent Evsven, D.Sc, S. 

Lecturer in Dock and Harbour Construction 
—T. R. Witton, M.A., Assoc. M.Inst.C.E. 


_ CIVIL ENGINEERING........... eee 


.NAVAL ARCHITECTURE ......---++- l 


Vacant. 
> WING... nnn Lecturer—J. Wemyss ANDERSON, M.Eng., 
DEEN earn M M.Inst.C E., M.I.Mech.E. 
MATHEMATICS .:......eeeeeenn nnn Professor F. S. Carey, M.A. 
PHYSICS i222 MENFES DENEN EY Lyon Jones Professor—L. R. WILBER- 
FORCR, M.A. 
SCHEMISTRY .........eene nnne Grant Professor-E. C.C. BAL v, M.Sc. F.R.S., 


The Special Matriculation Examination, or the Entrance Examination, must be passed 
“to secure admission to courses of instruction in the Faculty. — l 
The Prospectus of the Faculty may be obtained on application to the undersigned. 


EDWARD CAREY, Registrar. 


| Wy IRELESS, INLAND AND CABLE TELEGRAPHY.— 
T THE BRITISH SCHOOL OF TELEGRAPHY, LTD., offers excellent facill- 
. „ties to young gentlemen, age 16 to 24, for training as Wirel:ss and Cable Operators. 

.467 APPOINTMENTS OBTAINED DURING PAST FOUR YEARS. Owns three 
. «fully ‘licensed Wireless Stations fitted: with Standard ‘Power Sets. Reccgnieed by Cable 


les as the best equipped: school in 
and Sirene cree arranged if des red. — Illustrated prospectus free from the 
asses, - 


PrinciPaL, 179, Clapham-road, London, S.W. 


8. MAYLOR ^ BATTERY C: 


BALHAM sw. 


the Kingdom, ' Day and evening | 


The Naylor Battery Co., Ltd. 


Has solved the problem of Cost in Stored Electricity 
for Traction or Lighting. 


BATTERIES for — 


CAR 
STARTERS. 


OMNIBUS, 
CAR AND 
RAILWAY 
LIGHTING. 


LAUNCHES. 


I. LAMMERMOOR R^ 


Write or Phone for particulars of our new methods of renewal or 
maintenance, Saving our customers nearly 50 per cent, 


Lammermoor Rd., Balham, London, s.w 


STREATHAM 1317. 


Both on account of its style which has heen carefully framed to 
enable those with a very slight knowledge to read aud understand iaman 
| —nnd niso of ita ar'angemenr,tliis book should he in the hands of | —- 


everyone interested in artificial lighting. Gas World, Mur. 34,1 i. i 


The Elementary Principles of 


mination and Artificial Lighti 


By A. BLOK, B.Sc. Eng. (Lond), A.M.LEE. 


Narrow Crown 8vo. (43° x 7i") . 248 pages. With 
Numerical Tables, Worked Examples and 126 lliustrations. 
Price 39. Gd. net (post free Js. 9d. home ; 4s. abroad). 


The above work constitutes Volume IX. of The Broadway Scri:e ot 
Engineering MAndbooks. and contents of any book (m this serves will 


1 be sent on application to the Publishers, 
| SCOTT, GREENWOOD & SO? 


8. BROADWAY, LUDGATE, LONDON, E.C. 


Ready ín a few days. 


The Mechanical Design a 
Construction of Generato 
R. LIVINGSTONE. 


The Author has dealt with th» design of generators and motors from the m. 
cal point of view, in the hope that it will be of service to engineers, in makin 
the application of th» principles of mechanics to the design of electrical mach 

In high speed machines it is essential that the rotors be desiened trem a M: 
cal point of view if succ2ss in operation 15 to be obtained, and the Author ha 
as fully as possible with this typ? of machine. 


CONTENTS. 

oter l. Pulleys. Bearings and Couplings.—II. Rotor Hubs and End PI. 
MI On n d Magnetic Pull.—1V. Shafts and Bearings (Slow Speed).—V. 
ment of Shafts.— Vl. Stator Frames.— VII. Stresses in. Rotors.— VIII. Pol 
End Clamps.— IX. Field Coil Supports.—X. Rotor Bodies.— Xl. Cyl 
Rotors. —XII. Shafts and Bearings (High Speed). — XIII. General Details.- 
Types of Rotors (High Speed). —Appendix. Rep e 


THE auod dr ee 3, Salisbury Court, Fleet Street, London, EC. 


os oy — — — 


xii. THE ELECTRICIAN, APRIL 3, 1914. 


" 


Dr. J. 


A. FLEMING’S 
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Clectrical Laboratory Potes and Forms. 


1 
4 


COPYRIGHT. 


This important Series of No1ES AND FORMS for the use of Students in University and other Electro-technical Classes has a world-wide reputation, 
and many thousands of copies have been sold. From time to time, as considered desirable, the NOTES AND Forms have been corrected or 
re-written, They are fully illustrated where necessary and are printed on good paper. 

These * ELECTRICAL LABORATORY NOTES AND Forms” have been prepared to assist Teachers, Demonstrators and Students in Electrical 
Laboratories, and to enable the Teacher to economise time. They now consist of a series of 50 Exercises in Practical Electrical Measurements and 
Testing. For each of these Exercises a four-page Report Sheet has been prepared, two and sometimes more pages of which are occupied with a 
condensed account of the theory and practical instructions for performing the particular Experiment, the other pages being ruled up in lettered 
columns to be filled in by the Student with the observed and calculated quantities. Where simple diagrams will assist the Student, these have been 
supplied. These Exercises are perfectly general, and can be put into practice in any Laboratory. ; E | 

Each Form is supplied either singly at 4d. net, or at 3B. 6d. per dezen net (assorted or otherwise as required); in Sets of any Three at 18. net; or 


the Complete Set of 50 Exercises price 128. 6d. net, or in a handy Port olio, 14s. Ret, or bound in strong Cloth Case, price 15s. net. Spare Tabulated 


Sheets for Observations, price 1d. each net. 


Strong Portfolios can also be supplied, price 18. Od. each, These portfolios ar T sed to hold the Forms if the Student needs to carry them from 
place to place, or he can keep the Forms together for reference until complete, when they àresready for binding as a permanent record of his class work, 
The parent or. guardian has in these Notes and Forms an-exgellént means of knowing how the Student is propressing with his studies aed of judging 


the neatness or otherwise of his work. ev 
A — Copy of any one af the NOTES AND FORM 
Class for Electro- Technology. S 


l. 
2. The Magnetic Field of a Circular Current. ‘ 
3. The Standardization of a Tangent Galvanometer by the 

i Water Voltameter. | 


Divided Wire Bridge. = Plant. 


The best quality Foolscap Sectional Paper for dtawing$(16 in. by 13in.) can be supplied, price 9d. per dozen sheets net. 
$, mill be sent bost free to any Leaching Establishment, or to the Professor or Demonstrator of a 


The whole of these Exercisés are as a READY :— | 
i " 
The Exploration of Magnetic Fields. ^ 172. The D ination of the Electrical Efficiency of an: 35. The Complete Efficiency Test of a Secondary Battery. 


_. Eleétromotor by the Cradle Method. 
18. The Determination of the Efficiency of an Electromotor | 37. The Delineation of Hysteresis Curves of Iron. 
un ` by the Brake Method. A 
The Measurement of Electrical Resistance by thei 19. The Efficiency Test of a Combined Motor-Generator 


36. The Calibration of Electric Meters. 


The Examination of a Sample of Iron for Magnetic 
Hysteresis Loss. 
39. The Determination of the Capacity of a Concentric 


5. The Calibration of the Ballistic Galvanometer. . 20. Test of a Gas Engine and Dynamo Plant. _ Cable. — 
6. The Determination of Magnetic Field Strength, . 21. The Determination of the Electrical Resistivity of a| 40. The Hopkinson Test of a Pair of Dynamos. 
7. Experiments with Standard Magnetic Fields. Sample of Metallic Wire. [meter.| 41. Determination of Dynamo Efficiency by Routün's 
8. The Determination of the Magnetic Field in the Air Cap 22. The Measurement of Low Resistances by the Potentio- . Method. EE 

of an Electromagnet. 23. The Measurement of Armature Resistances. _ | 42. Separation of Hysteresis and Eddy Current Losses in 
9. The Determination of Resistance with the Post Office 24. The Standarcization of an Ammeter by Copper Deposit. Continuous-Current Dynamo Armatures. 

Pattern Wheatstone Bridge. 25. The Standardization of a Voltmeter by the Potentio-; 43, Efficiency Test. of Two Equal Transformers by the 
10. The Determination of Potential Difference by the Poten- meter. [meter. Differential (Sumpner’s) Method. 

tiometer. 26. The Standardization of an Ammeter by the Potentio- | 44. Measurement of the Efficiency and Power Factor of a 


11. The Measurement of a Current by the Potentiometer. 27. The Determination of the Magnetic Permeability of a 


Polyphase Induction Motor by the Wattmeter 


12. ACcmplete Report on a Primary Battery. Sample of Iron. Method. 

13. The Standardization of a Voltmeter by the Potentio- 28. The Standardization of a High Tension Voltmeter. 45. Determination-of the Characteristic Curves of Dynamo 
meter. . 29. The Examination of an Alternate Current Ammeter. Machines. 

14. A Photometric Examination of an Incandescent Lamp. | 30, The Delineation cf Alternating Current Curves, 46. The Absolute Measurement of Capacity. 

15. The Determination of the Absorptive Powers of Semi- 31. The Efficiency Test of a Transformer, 47. The Measurement of Inductances, 
Transparent Screens. 32. The Efficiency Test of an Alternator. 48. The Test ot a Rotary Converter. 

16. The Determination of the Reflective Power of Various 33, The Photometric Examination of an Arc Lamp. 49. The Parallelisation of Alternators. 
Surfaces, , 34. The Measurement of Insulatien and High Resistance | 50. The Examination of an Alternating-Current Motor. 


It should be remembered that the numerical order observed in the above list has no relation to the difficulty or class sequence of the exercise, 


but as simply a reference number for convenience. 


“THE ELECTRICIAN " PRINTING & PUBLISHING CO., LTD., SALISBURY COURT, FLEET STREET, LONDON, 


The NOTES AND FORMS oan be obtained through al! Booksellers at Home, in the Qoloniee and Abroad, 


$9944999909 
Price 3s. 6d. net. Fully Illustrated. 


The Elementary Theory of 
Alternate Current Working 


BY 
Capt. G. L. HALL, R.E. 


The aim of the author has been to put the elementary principles of alterna ting 
current work in as simple a form as possible and to endeavour to rob electrical phe- 
nomena of the mystery with which they are often associated in the mind of the begin- 
ner by reducing them, as far as possible, to every-day mechanical equivalents. The 
latter part of the book deals with the simple theory of the action of alternating- 
current machinery, all reference to the construction, testing and design of actual 
machines being omitted. The book is intended for those who already have some 
knowledge of the simpler electromagnetic phenomena and of continuous-current 


ae Vol. Ill. 
Electromagnetic Theory. 


Y 
OLIVER HEAVISIDE. | 


Volume III. of Mr. Oliver Heaviside’s invaluable work on Electromagnetic 
Theory, which has just teen published, will be found to be a most important 
addition to the previous volumes. 

The opening chapter of Volume III. deals with “ Waves from Moving Sources, ” 
and after two appendices on the Size and Inertia of Eiectrons and on Vector 
Analysis, there is a lengthy chapter on “ Waves in the Ether. "' . 


21s. net. Post Free 22s. 


999999999994 


Demy 8vo., 160 pp., Numerous Illustrations, nee 3s. 6d. net, 
postage 3d. extra, abroad 4d. 


Recent Physical Research. 
DAVID OWEN, 


B.A. (Cantab.), B.Sc. (Lond.) 
Lecturer in Physics, Birkbeck College, London. 


extract from Preface :—The present-day stident of Physics soon becomes aware 
that important contributions have been made to this branch of knowledge in recent 
years, which are barely, if at all, referred to in general treatises. The text-book, 
even when fresh from the press, is perhaps necessarily several years behind the 
wave-front of advancing knowledge . . Anattempt is here made to give à 
connected description of the ground covered and of the paths of advance in some of 
the recently acquired provinces of Phys'es. 


9s. net. Post free 9s. 6d. 356 pages. 183 Illustrations. 


{+ [Electrical Engineering.for 
Mechanical & Mining Engineers 
ptu = RBY Jpn 


H. J. S. HEATHER, 


Ft ..— 777A B.A. (Oxon), M.L.C.E., MLELE, &. ,2.. "di SES mA). 


The basis of the present work is a series of 20 Lectures prepared for and delivered 
to the resident mechan'cal engineers of the mines of the Witwatersrand, South 
Africa, The matter of the Lectures has been carefully revised and amplified by the 
author, so that the book should prove very useful, not only to Resident Engineers 
and Managers of Mines, but to Mechanical Engineers generally and all who are 
engaged in the Care and Management of Electrical and Mining Plant and Machinery. 


“ THE ELECTRICIAN” PRINTING & PUBLISHING CO., LTD,, SALISBURY COURT, FLEET ST., LONDON, ENGLAND.  . 


-r 


—— P 
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Wt, Accurate Inexpensive | 


and approved by the Board of Trade. 


Electricity Meters - 


House Service type, are supplied for opera- 


tion on standard c.c. and a.c. circuits. . 
They are highly efficient and well cone — 


structed. 


The B.T.H. ampere hour meter, type M H., 
is characterised by large driving torque, 
negligible mechanical friction, long life, 
smal! voltage drop and watt loss, and no 


hysteresis error. 


Ty 
EAPPROVIDEYBOARDOF TEARS 


TYPE MH. AMPERE HOUR METER. 


The B.T.H, single-phase meter, type R H., has 
a high torque, light moving element, low 
speed of rotation, and is unaffected by varia- 


tion in voltage, frequency or wave shape. 


The above Meters fully meet the 


conditions laid down by the Engi- 


neering Standards Committee, TYPE RH. WATT HOUR METER. 


THE BRITISH THOMSON-HOUSTON CO., Ltd. 


Electrical Engineers and Manufacturers. 
Works: - - = - - += -* RUGBY and COVFNTRY, ENGLAND. 


LON DON—83, Cannon Strect, E.C. BIRMINGHAM- Daimler House, Paradise Street. 
dla petal Hi a Mut sere LEEDS-—Standard Buildings, City Square. 

NE ASTLE—Collingwood Buildings. -R 1 Chambers, Park Piace. ` 
SHEFFIELD- 8. East Parade. Bee choc cua Dulles 

DUBLIN—25, Suffolk Street 5 gs. 


MANCHESTER- National Buildings. Sı Mary's Parsonage MIDDLE>»BROUGH—Prudential Chambers, Albert Road, | 


XIV. THE ELECTRIOTAN, APRIL 3. 1914. 


ALL NES. 


m. 


WE HAVE 


SIX DIFFERENT DESIGNS 
EACH ss 
THE BEST OF ITS KIND. 


All are made as Ammeters, Vo:tmeters, 
Wattmeters, etc.. and also in Switch- 
board or Portable forms. 


Scc Catalogue Sheets 4, 5, 5a, 6 & 7. 
: j l "d y eR pA n J. r3 l r) re 
Continunus Roll Chart ey J, ; lj |] 
arde RJ PNG CUM5z 
AT CU. LíO. t 


ALL ENQUIRIES TO p117, VICTORIA STREET. | 
LONDON Office WESTMINSTER, 8.W. , 


CIRCUIT BREAKERS. 


att s, 


Circuit Breaker Paneis recentiy installed at a Steeiworks in Glasgow. 


GEORGE ELLISON, 


VICTORIA WORKS, 


LONDON AGENTS: WARSTONE LANE, MANCHESTER BRANCH CFFICE: 
NATHAN & ALLEN, 4, CANNON STREET, 
tan uus BIRMINGHAM. e 
———— —————— ——— —————————— N 
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LAMPS. 


Important Notice. 


> wane — Amr OP o oam rey * I— : ~ -- 
5 E 9869. 2«0821 " - -Il — - 
| i is tithes? 14 ; ta —— . 1 1 quos "Te "^ 
Í t3 | 


the Trade and the Public that 


A WRIT HAS BEEN ISSUED 


for infringement of their Tungsten Lamp Pateni Nos. 23899* of 1904, 
and 18622 of 1906 (the validity of Nis has been certifed by 


the Court) against :— 


DICK, KERR & co., | Ltd., 


Abchurch Yard, ie Street, EC: 


acd 


WATLINGTON & CO;, Ltd., 
48, Milton Street, E.C., 
by the sale of 


^BRITANNIA" LAMPS. 


* 


NING: Bg Dealers in and users of infringing 
lamps will be proceeded against. 


ces THE OSRAM LAMP WORKS, Ltd., beg to inform... La 


xxill. 
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IGRANIC | 


jm DUAL EH HTN EHE IHR HH Me 


A. 
New 


 Push-Button. 
4. Control s 
| System. 


“Not only [can the motor be started 
and | stopped b but the Speed can be 
regulated i by means : of Push Buttons." 


RETARD 


ai If you are considering any control 
problems you need not tell us what 
control gear you want—just tell us 
the result you wish to accomplish 
and our experience and knowledge, 
accumulated during 15 years' spe- 
cialisation in this one subject, will 
be at your service. 


TUDIN TUTTI 


IRONCLAD COMPENSATED : 
PUSH-BUTTON RANIC ELECTRIC C? [15 SOLENOID SELF-ACTING . 
CONTROL STATION. | 7 Ts STARTER, 


147, Queen Victoria Street, LONDON. 
Works: Bedford. Manchester: 30, Cross St. Glasgow .F50, Wellington St. 


TTA Tom 


i MMMM UAL — 


€ 


^ 


2 MATT 


SWITCHES 
(as Illustrated). 
12 Amps. 5/9 each 
25 » TIS- 9 
siis: ITI, ws 
Subject. 


f 


ELECTRICAL CONTRACTOR'S HANDBOOK. 


COMPILED BY HARROW. | 


A. W. ROBINSON and W, E. WARRILOW, 


SUN IRONCLAD 
SWITCHGEAR 


Design and construction ensure safe and 


reliable working under the worst conditions. 


A complete range of switchgear, fuse- 


boards, etc., covering all the requirements 2st 


of domestic and industrial installations is 
shown in List 248. Ask for a copy NOW. 


New Sect 
ON 
Illuminating Engiüüeridg. 


Oj all Booksellers, or County House Plants, 
direct from 
Tue ErBCTRICIAN PRINTING AND. Motor I nstalla T ions, 
PUBLISHING Co., LTD; 
1, 2 & 3, Salisbury Court, 
Fleet Street, London. etc. 


Sun 


118-120Charing Cross Road, prid 


WRENN POCKET BOOK 


Digitized by Google 


eee ee ee I LLL ee 


—— 


——— 


Bl*^ 


6800 B.H.P. for London 


4000 
4500 
3300 
3000 
2300 
1700 
1500 
1400 
1400 
1000 
1000 
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4C00 B.H.P. two cycle Diesel Engine, 


Electric Power Stations 


for which large Diesel Engines have been ordered. 


Belfast 3500 
Naples | 3500 
St. Chamond ,. 3000 
Calcutta 2800 
Jegorjewsk (Russia) 2200 
Pernambuco (Brazil) | 1700 
Bergamo (Italy) 1700 
Mendoza (Argentine) 1700 
Ramleh (Egypt: 1500 
Frankfort-on-Main 1000 
Katchkar | Ural.) 1000 


Further Specialities: 


,3? 


6000 B.H.P. for Bremen 


Hong Kong 

Calais 

Nijni Novgorod (Russia) 
Montevideo 

Torre Annunziata 
Bombay 

Constantza (Roumania) 
Balia (Asia Minor) 
Auboué (France) 

Lucca (Italy) 

Liestal 


Uniflow Steam Engines and Boilers; Centrifugal Pumps; Fans of all kincs. 
Ice and Refrigerating Machinery; Heating Insta‘lations. 


————— — € a—r—áüá 
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Griller & Toaster 


XXVI. 


Belling Electric 


} 

This is a large strong griller, made for hard kitchen work. It is constructed of sheet steel with wired edges, and is complete 
with a drip pan, grid and loose door. 

It grills steaks, chops, bacon, and any other food to perfection ; it is also most useful for rapidly making quantities of teast. 

Turned “ full on "' the griller is ready for use in less than 1 minute. 

It has 3 degrees of heat, and at the '* medium "' position the 3 middle bars only heat up, so that small single articles: can be 


grilled without waste of electricity. | 
The top, complete with all electrical equipment, is easily removable from the body in a few moments for inspection and 
renewal purposes. The fire bars are protected against mechanical damage by a strong steel wire guard. Following 
| our year’s guarantee, new complete bars are 3/6 each, rewinding only 1/6 each. 
Actual size of cooking space 151^ long, 73” high, rrj^ deep. Loading 2,300 watts. Larger sizes of similar construction 


quoted for on request. i 
LIST NO. PARTICULARS. PRICE. 
16 ... ss Grriller with only 3 terminals fea .. 42/0 
17 ... = Griller with tubing and plug ios .. 49/6 
18 ...  Griller complete as illustrated  ... LA 65/9 


(SUBJECT TO USUAL DISCOUNTS.) 
PROMPT DELIVERY FROM STOCE. 
BELLING & CO., ELECTRIC COOKING & HEATING SPECIALISTS,” EDMONTON, LONDON, N. 


-—- — — - 


111110030 E E ELE ELE ELEEEEELELEEELEL EL LL LL LU 


In the making. 


d ED is a picture of part of one floor 
-of the, switehboard shop at our 
London works. It really is only a part ; 
it extends to the left behind the slate- 
panel board, andto the right round the ^ —— 
corner at theend. There isalso another |. 
floor larger than this ; and both are de- 
voted entirely to switehboard building. © 
We should like you to come and look | 
over this little works ; it is—happily— 
always full, but there is generally room 
to slip in between the boards under 


construction. 


GIVE US A CALL. 


| aer Dm gen od WARK SE. souTHWARK .oNDONsE — 
HEIDE UHERCRCEET T T 
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| CROMPTON &Co. 


LIMITED; 


CHELMSFORD. 


Tmimoraus: CROMPTON, CHELMSFORD. TELEPHONE: No. 2 CHELMSFORD. 


| FLAME Arc LAMPS 


ALTERNATING or CONTINUOUS CURRENT. 


FOR 
MAXIMUM STREET, STEADY 
EFFICIENCY OF BURNING. 
ILLUMINATION. SHOP, P 
€— FACTORY 
| LONG 
| LOW ae BURNING 
| PRICES. INDUSTRIAL HOURS. 
| LIGHTING. 


RELIABLE TESTS HAVE SHOWN CONSUMPTION 
+ WATT PER CANDLE POWER 


p M €—BLnÜa! 


ii - LONDON 


: BRISTOL : 
Salisbury House, E.C. Scottish Widows' 


| Buildings. 
s Wee see. ALTERNATORS. WRITE SEARCHLIGHTS, — 555 
CALCUTTA: 
NEWCASTLE: . J ES 
21, Pearl Assurance DYNAMOS. FOR SWITCHGEAR. 6 and 7, Clive Street. | 
Northuriber nd Street | OU R y? E. Su | 
MANCHESTER: - MOTORS. LATEST INSTRUMENTS. | 
T De n e | 3537 Anello Street | 
, Deanseate. l , ; ; 
BIRMINGHAM : | CAPSTANS. LISTS. CEILING FANS. | SYDNEY: 


27, Paradise Street. ( 224) 


56. Margaret Street, | 


G 
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THE 


Eastern Celearaph Company, Limited. 


Eastern Extension Australasia & China 
Celearapb Company, Cimited. 


EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, LIMITED. 
DIRECT SPANISH TELEGRAPH COMPANY, LIMITED. 

EUROPE & AZORES TELEGRAPH COMPANY, LIMITED. 

WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


Western Celearaph Company, Limited. 


AFRICAN DIRECT TELEGRAPH COMPANY, LIMITED. 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, LIMITED. 
PACIFIC & EUROPEAN TELEGRAPH COMPANY, LIMITED. 

RIVER PLATE TELEGRAPH COMPANY, LIMITED. 

WEST COAST OF AMERICA TELEGRAPH COMPANY, LIMITED. 


| TELEGRAMS ... 


AUSTRALASIA, CHINA, JAPAN, AFRICA, INDIA, JAVA, | | 


SPAIN, PORTUGAL, the MEDITERRANEAN and 


Ga! 


SOUTH AMERICA. 


STATIONS + 
Birmingham : 128, Colmore Row, 
Bradiord : 4, Commercial Street. 
Bristol : 2. Small Street. 

Cardiff : 33, Merchants’ Exchange, Bute Docks. 
Dundee : 50, Bell Street. 

Edinburgh : 38, Frederick Street. 

Giasgew : 5, Royal Bank Place. 

Hull : Exchange Buildings, Lowgate. 


STATIONS: 


London : 4, Electra House, Finsbury Paverrent, E.C. | 
if, Old Broad Street, E.C. E | 
8, Leadenhall Street, EC. 
. Market Buildings, Mincing Lane, E.C. | 
37, Holborn Viaduct, E.C. i 
The Baltic Exchange, St. May Axe, E.C, | 
41 & 42, Parliament Street, S.W. 
6, Denman Street, Boroug h, S.E | 
The Foreign Auction Hall Covent Garden, W.C, 
449, West Strand, W.C. | 
Leith : 24, Constitution Street. 
Liverpool : T Exchange Buildings. 
be New Cotton Exchange. 
PETS 44, Spring Gardens. 


Newcastie-on-Tyae : K, Exchange Bui'dings, Quayside. 


AND FROM ALL POSTAL TELEGRAPH OFFICES. 


Principal Cable Stations Abroad. 


ADELAIDE : ADVERTISER BLDGS., KING WILLIAM STREET. 


PERTH (W. AUSTRALIA): MOIR’S CHAMBERS, ST. 


GEORGE'S TERRACE. 
SYDNEY : GIBBS’ CHAMBERS, 7, MOORE STREET 
= CORNER OF PITT STREET AND BRIDGE STREET. 
ALEXANDRIA : RUE TELEGRAPHE ANGLAIS. 


CAPETOWN: EASTERN TELEGRAPH CHAMBERS, ST. 
GEORGE'S STREET. 


aes nme Station, Ras Boradli. 


Constantinople : No. 208, Grande Rue de 
ch Station, Steamer Point Pe 


ra 
Foochow (Ch 


b-Office, 8, Waterport Street 


: Su 

Cadiz : 20, a podaca Hong Kong (China) 

Cairo : Die David's Bldgs., Sharia Emad- augue. Unc , Calles San Martin y 
el- 


ribe, Nos. 42, 48 and 50 


Callao : Avenida Jorge Chavez, No. 12 Lima: Calle Lampa, No. 422 
Concepcion. (Chili) : Calle Barros Arana, Lisbon (Portugal) : Rus do Arsena 
' Madras (India) 


ina) j 
Gibraltar: Main Station, South Barrack 


| 
| 
| 


| 


inca bade Office, St. Georges 


| 


DURBAN : POST OFFICE BUILDINGS. 

BUENOS AYRES : 333-337, CALLE SAN MARTIN. 
MONTEVIDEO: 441, CALLE CERRITO. 

PERNAMBUCO: 2, RUA DO COMMERCIO. 

RIO DE JANEIRO : AVENIDA RIO BRANCO 117. 
VALPARAISO : CALLE PRAT 69, ANTIGUO, 211 NUEVO. 


Santiago (Chili) : Calle Huérfanos No. 869 


ch Office, 35, Strada Recall, Santos (S Brazil) : Largo 11 de Junho No. € 


"va letta Shanghai (China) 
Manila: Calle Carenero Binondo Singapore (Straits Settlements) 
Marseilles : Hotel des Postes et des Télé- | Smyrna (Asia Minor) 
Suakin (Sudan, Red Sea) 


Rosario de » Santa Fé: Calle Santa Fé | Tees 


| Para: oN. Brazil) 
Y | Salles 
Penang {sale sy ia 


1, Travessa  Carnpos Suez t 
| (Ey ) Bod OF Put 
T Tr Calle Colon, No 147 
r: Rue de Telegra 
Palazzo de ile Poste 
* Vigo z Velasquez Moreno 20 and 22 


Tewfile 


Port Said : Quay tape JON Joseph, No. 10 i 


J] 


- 


M- 
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INDO-EUROPEAN TELEGRAPH COMPANY, L” 


E SHORTEST AND MOST DIRECT ROUTE | x 
. TO INDIA AND THE. FAR EAST. 


DIREOT OVERLAND ROUTE 


BOUTH RUSSIA, TURKEY (in Europe & Asia). 
PERSIA, INDIA, and the FAR EAST generally. 


Quickest & Mest Direot Routo to SOUTHERN RUSSIA & CONSTANTINOPLE. 
ACCURACY Is obtained by DIRECT WHEATSTONE WORKING 2? ittemseatrerrettasmisesa “Ree 


BETWEEN 


(Manchester &) LONDON (Liverpool) 


ODESSA .. ss ae 5s T m es ja T .. for SOUTH RUSSIA, 
CONSTANTINOPLE (vii the Black Sea Company's Cable) .. -- » TURKEY. 

TEHERAN Ss Rs es T a bs ET oe .. » PERSIA. 

KARACHI ve at Pe is - = ee ae .. „ INDIA and the FAR EAST. 


d Square ; and 10 and 11, Mincing Lane, E.O. 
; LIVERPOOL - - African House, 6, Water Street. 
Company's Office: MANCHESTER - Duchy Chambers, Clarence Street. 
Where receipta are given Gratis, and whence Telegrams are sent direct by Special Wire. And AT ANY POSTAL TELECRAPH OFFICE in the United Kingdom. 


Telegrams are accepted l LONDON - - - - - 18, Old Broad Street, E.O. (always open); 6 and 8, Lime Street 


ALL TELEGRAMS SHOULD BE MARKED as VI A | | N D 0. n THIS INDIOA TION I8 SIGNALLED FREE. 


Booke of Forms, and Tariff Books containing Rules and Regulations, are forwarded Post Free on application to the Company’s Offices as above, 
T. W. STRATFORD-ANDREWS, Managing Director. 


97000946 
NEW AND REVISED EDITION. About 600 pages and 300'/specially drawn Illustrations. Price 158. net. 


SUBMARINE CABLE LAYING a REPAIRIN 


By H. D. WILKINSON, M.I.E.E., &c £2 a 4 


Author of “ Electric Tramways in the United States and Canada," “ Electrio Lifts," &c., Joint Author with Dr A. E. Kennelly of “ Practical 
Notes for Electrical Studente," &o., &c. 


This work describes the procedure on board ship when removing a fault or break in a submerged cable and the mechanical gear used in 
different vessels for this purpose; and considers the best and most recent practice as regards the electrical tests in use for the detection and 
localisation of faults, ud the various diffculties that occur to the beginner. It gives a detailed technical summary of modern practice in 
Manufacturing, Laying, Testing and Repairing a Submarine Telegraph Cable. The testing section and details of 'boardship practice have been 
prepared with the object and hope of helping men in the cable services who are looking further into these branches. 


“THE ELECTRICIAN" PRINTING & PUBLISHING CO., LTD., SALISBURY COURT, FLEET ST., LONDON. 


Third Edition, Cloth Bound, 78. 64. nets pest free, 8s. 


BEGINNERS MANUAL OF SUBMARINE) — STUDENTS GUIDE TO 
CABLE TESTING AND WORKING. SUBMARINE CABLE TESTING, 


By Q. M. BAINES, 
This book has been written to meet the requirements of those about to commence the 
study of Submarine Telegraphy. Al supire ed E E a have een orenen i b c 
the scope of the volume and have been dealt with at sufficient length to enable an 
vitio the idea to be obtained of them. With regard to the algebraical portion of the H. K. C. FISH ER and J. C. H. DAR BY. 
study, all the formule have been worked out step by step, and, where convenient, have 


been by arithmetical equivaleats. The book is divided into 18 chapters . 
and deals pier Batteries, Ohm's Law. Joint Resistance, Wheatstone Bridge, Bridge Price 79. Gd. net, post free 8s. Fully Illustrated. 
Measurements, Insulation Test by Direct Deflection, Inductive Capacity, Internal Resis- Fifth Edition (New and Enlarged). 
tance of a Battery, &c., E.M.F. of a Battery, &c., Current Strength in Wheatstone Bridge, 
&e., Tests of Broken or Faulty Cables, and Description of Apparatus, &c. —— Gane have for some years pasi been engaged T prazt ical wort 
bmarine Cable Testing in the Eastern nsion Telegraph Company s ser vice, an 
NOW READY. Price 10s. 6d. net post free 11s. NEW EDITION ot En «mibodied their perne in a comprehensive Guide for the use of those in the 


Tel h Service who desire to qualify for the examinations which the Cable Companlea 
E E T R | CA L T ESTI N G FO R haveinitituted: To those desirous of entering the Cable Service Messrs. Fisher and Darby’s 
book is indispensable, as it is now necessary for probationers to pass these examina tions. J 
PRP &PPO ae 
TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. Of all Booksellers at Home and Abroad, or direct from the 
Publishing Office 
“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, LIMITED, | 1 24 3, SALISBURY COURT, FLEET ST., LONDON, ENG LAND. 
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COMMERCIAL CABLES 


EXTEND OVER TWO- CEPURES AROUND THE WORLD. 


FIVE DUPLEXED ATLANTIC CABLES 
To the UNITED STATES, CANADA and NEWFOUNDLAND. 


THE COMPANY CONTROLS AND OPERATES AN EXTENSIVE LAND LINE SYSTEM THROUGHOUT THE UNITED STATES. 


PACIFIC CABLES 
TO HAWAI, GUAM, PHILIPPINES, CHINA, JAPAN, &c. | 
MOET DIRECT ATLANTIO ROUTE TO AUSTRALASIA, VIA CANADIAN PACIFIC RAILWAY TELEGRAPHS AND BRITISH PAOIFIOOABLE 


CUBA CABLE 


THE ONLY ALL.CABLE ROUTE BETWEEN EUROPE AND HAVANA. 
GOVERNNXNT TELEGRAPH OFFICE $5 YVJA COMMERCIAL.” THIS mnpicaTion NOT CHARGED FOR, 


TRANSATLANTIC CABLEGRAMS FORWARDED TO ALL PARTS OF THE WORLD. | 
| 


OCEPT 
COMMERCIAL PACIFIC CABLE CO, COMMERCIAL CABLE CO. OF CUBA. CANADIAN PACIFIC RAILWAY TELECRAPHS. 
CONNECTIONS 4 HALIFAX & SERMUDAS CABLE CO, DIRECT WEST INDIA CABLE CO. NEWFOUNDLAND COVERNMENT CABLE & TELSCRAPHS. 
BRITISH PACIFIC CABLE. UNITED STATES ALASKAN CABLE, ALL TELECRAPH OOMPANIES AND ADMINISTRATIONS, 


OFFICES IN GREAT BRITAIN: 


Telephon Telephone 
LONDON 1 63 & 64, Oracechurch Street, E.C.. . Avenue 1146, 1147, 1148 il LIVERPOOL : a Exchange Buildings . (2 lines) Central bis 
(Principal Office—ALWAYS OPEN) n Exchange, Old F Hall Street . es ve 

Ps 23, Royal Exchange, E.C. 2 =p Avenue 1166, 1147, 1148 | MANCHESTI TE is, i Moult Streets Cross Street is ex bo City 1608 

< Shorter ieee SENE OR Èc «. ndon enue 1145 ^ NEWCASTLE-ON-TYNE: 29, Sandhili |) 3O l : National 1888 

1, Northumberland Avenue, „Charin Cross, wc Gerrard 6145 BRISTOL : Backhall Chambers, Baldwin Street a 

E 5, Denman Street, London Brid E. Hop 878 WESTON -SUPER- MARE: 3, queumone Steet 

n A India Avenue, Leadenhall t E » Avenue on: u P 1148 GLASGOW : 28, Gordon Street . City 7500. nii 

i The Baltic, St. Mary Axe, E.C. - 7438 db ed Be 18c, George Street .. ... .. .. 

» 166, Piccadilly, w^ ba is i es RI $902 TH : 5, Bernard aree: js 24 s es ae ! 

" 3A, Victoria Street, S.W. oe ee oe Victoria 4153 DUNDEE. C Bell Stree ee ee ee oo 2940 

E 38, Snow Hill, Holborn, E.C. ee ee ee City 4800 SWANSEA (Agency) : 15, Addie Street ee ee ee ee 190 


HEAD OFFICE. NEW YORK: 253, Broadway. CLARENCE H. MACKAY, President, GEO. G. WARD, Vice-President and General Manager, 
GENERAL OFFICE, LONDON: e Me & 64, Gracechurch Street, E.C. (always open). FREDERICK WARD, Manager in Englasd: 


—— — m 


Books on Submarine & Land Telegraphy 


STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. | SUBMARINE TELEGRAPHS: Their History, 


. $:By H. K. C. Fisher and J. C. H. Darby. New and Enlarged struction and Working. By Charles Bright, en 
Edition. 7s. 6d. net. M.I.C.E.. M.I.E.E. 83. 3$. net. 

BEGINNER’S MANUAL OF SUBMARINE CABLE | TELEGRAPH SWITCHING SYSTEMS. By T. F. Purves. 
M osa e yas DM By G. M. Baines. 3rd Edi- CABLE FAULT CTICE 
tion. 7s. 6d. net., post free ER LISATION GRAPHS IN PRA 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS By E. Raymond-Barker. 2s. 

By J. Elton Young. New Edition. 10s. 6d. net. THE TWO-TONE VIBRATING TRANSMITTER AND 


SUBMARINE CABLE LAYING AND REPAIRING. By | CABLE INDUCTIVE SIGNALLING. By E. Raymond- 
H. D. Wilkinson. 15$. net. | Barker. 18. ne st free 18. 3d. 

THE THEORY OF THE SUBMARINE TELEGRAPH , ipi rios IN TELE TELEGRAPHY AND TELEPHONY. 
CABLE. By H. W. Malcolm, D.Sc. In preparation, lee . P. aka 23. net. 

GRAPHS IN A CABLE SHIP DRUM ROOM. ByE. @ TELEGRAPH SYSTEM. By 
Raymond Barker. 2$. 6d. net. | xi x JHES AND 23. 6d. net. . 


TELEGRAPHY. By T. E. Herbert. 6s. 6d. net. THE HUGHES AND BAUDOT TELEGRAPHS. By A. 
ELEMENTARY TELEGRAPHY. By H. W. Pend rotch, 1s. 8d. net. 
hx M oet ONETIU THEORY. nili 1 d TELEGRAPHIC SYSTEMS AND OTHER NOTES. By A. 
NETI THEO iver eavisi e otch. net. 
Vols. I. and II,, 12. 6d. net each, Rd free 13s.; Vol. III. | THE TELEGRAPHIST’S GUIDE TO THE DEPART- 
21$. net, post free 21s. 6d. MENTAL AND CITY AND GUILDS EXAMINATIONS IN 


THE PROPAGATION OF ELECTRIC CURRENTS IN- TELEGRAPHY. By.Belland Wilson. Seventh Edition. 2s. 
TELEPHONE AND TELEGRAPH CONDUCTORS. By TELEGRAPH SECONDARY CELL INSTALLATIONS. 


Prof. J. A. Fleming, D.Sc., F.R.S. 8s. 6d. net. By A. Crotch. 2s. 6d. 
A HANDBOOK OF ep aaa TESTING. By H. R. | THE ” TELEGRAPHIC TRANSMISSION OF PHOTO- 
Kempe. sth Edition. . GRAPHS. By T. Thorne Baker. 2$. 6d. net. 
\MERICAN TELEGRAPH PRACTICE. By D. Mc. INTERNATIONAL TELEGRAPH CONVENTION AND 
» Nicol. 178. net. SERVICE GULATIONS (Lisbon Revision, 1908). 
ERATURE COEFFICIENTS OF CONDUCTIVITY By C. E. J. Twisaday and Geo. R. Neilson. Cloth 6$. net. 
COPPER. By Messrs. Clark, Forde, Taylor and Erskine- wide margins, 88. 64. net. (1913 Official Modifications to 
Murray. Cloth, 2s. 6d. net. above, price 64., by post 8d. 


“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, LTD., 
1, 2 and 3, Salisbury Court, Fleet Street, London, Engtand. 
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CABLE LETTERS Say | A ji A ‘DEFERRED | Is | 
v oou 
Plus 2. D each additional word. | Plus od. for ith additional. ER T Ap. PER | WORD A o ani T V 
a The above quoted aes apply to New York, MIT cai Quebec, &c. "d &ec | CA 
| hesóestesi Lid low rates to other places in Canada and the United States, shai Fd 
. to Cuba, Argentine Republic, Chili, Peru, Australasia, &o.,. gic. DON RN he. yet 
/.— ` FOR FURTHER PARTICULARS APPLY TO— — Rt Sd doses P; 

GENERAL OFFICES, 26, OLD BROAD ST., Lonpon, £e. puse 

wee 1 Telephóne: 5261. LONDON WALL. l Y Means 
P. FAST AND ACCURATE SERVICE TO CANADA, UNITED STATES, WEST INDIES, CENTRAL 
‘| AND SOUTH AMERICA, AUSTRALASIA, NEW ZEALAND, ie Rec: Peat 
P TY DIRECT. AND EXCLUSIVE CONNECTION WITH MEXICO, d MAE A 

j | "MARK YOUR CABLEGRAMS with one of the following indications : EAE EN A y 
1 rae ENS de Ma “Via WESTERN ere T: NOTE a S st Lo 
B x52 5 Y ^3 | “Via ANGLO" | pA pee 
| E | | on “Via DIRECT” | ME. IM Ni E is 
| : lc: These Routes. are respected by every Post Qmes Telegraph Station in Europe. . [ELI z y » uf 

| Br | 

E. ^. LIS ga TU Re Aa TENET LUPO As 
ie dvertising Electricity” | 
ASS 4 ; 7| 
IUE Now that the L.G.B. agrees to the legality DL 
iy ie of expenditure on propagandist literature, 7| 
n 4 OA i Acn re Be | D 
WE CAN SUPPLY FROM STOCK X 
INDUSTRIAL POWER SERIES. S 


l. Electric Power in Woodworking Shops. 

2, Electric Power in Engineers’ Workshops. 

3. Electric Power in Printing Works. 

4. Electric Passenger and Goods Lifts. 

5. Electric Power in Bakeries. 

6. Portable Electric Tools and Appliances. 

7. Ten Minutes with the Electric Motor (C.C.). 
8. Ten Minutes with the Three-Phase Motor. 
9. Electric Organ Blowing. 

10. What the Small Motor Can Do. 


LIGHT AND HEAT SERIES, 


1. White and Golden Lights (Flame Arcs). 

2, Electric Heat in the Home, 

$. Electricity in the Kitchen. 

4. Electric Signs. Others in 

6. Electric Fans, preparation. 


Single Booklets Sd. each, postage Hi. Sets of the 15 Booklets 3/- post free. 


SPECIAL RATES FOR ASSORTED RUAN TIATES ON APPLICATION, 


"THE ELECTRICIAN" PRINTING & PUBLISHING B COMPANY, Ltd. 


1,3 & 3, SALISBURY COURT, FLEET STREET, LOND phome: 4698 & 4699 CITY, 
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| ili ELECTRICIAN: | 


HE OLDEST WEEKLY JOURNAL OF ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE & FINANCE, 
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A ved La May LOOK warm, BUT 
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MEASURING INSTRUMENTS 
CIRCUIT BREAKERS 
AUTOMATIC CUT OUTS 


SATISFY THE REQUIREMENTS OF THE 
MOST RIGID SPECIFICATIONS. 


oy! DESCRIPTIVE, ILLUS- 
DE TERMS SENT T 
TRADE TER TRATED CATALOGUE, 


o seems ^ THE RECORD ELECTRICAL COMPANY, LTD, 55 o request: 


——— = London Office, ‘Phone, RAN Works, 'Phone, — 
Caxton House, 6700 E Be Broadheath, : 164 
Westminster,S. W. Victoria Manchester. Altrincham. 


Insulated with Vulcanized Rubber, either Braided or Lead-covered. 


As ORIGINALLY made by 


ee INSULATED & HELSBY CABLES, Ltd 


Works: PRESCOT and HELSBY. 
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